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itate its being blocked, give five sharp | medium thickness—probably about 700 yarde. |thecommand of the engincer, who ¢ Id throw on
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raise the elsotric signal to danger, which must be
maintained as long as the obstraction lasts. 8. No
signal is $0 be considered complete until it has
been acknowledged.” The acknowledgments
given under rules 4 and 6 cause the indicators
on the bell to record faithfally tothe signalman
the fact not oaly that the semaphore has acted
properly, but that its indication has been seen,
comprehended, snd acted upon by the man at
the other station. It givea a clear record of what
has been done independent of the volition of the
signalman himeelf, offers a complete check to
one man of the performance of his daties by the
other, and renders the delivery of a false signal
—the cause of many accidents—well nigh im-
possible. These are points of great importance,
and are advan which render this system
of Mr. Preece’s far superior to any other plan of
eleotrical signalling.

BCIENTIFIC WITNESSES.

Tee socientific principles npon which Railway
compensation is based must be of a very ac.
commodating character—admitting of expansion
and contraction at will—if we may judge by the
following case, which was heard last Monday, at
the Lord Mayor’s Court, before Mr. Commissioner
Kerr and a special jury. The case in question
was “Suvell v. the Metropolitan Railway Com-
pany.” The amount of the claim was £36,353
for several houses in Liverpool-street and Broad-
street-buildings required by the Railway Com-
pany. Mr. Hawkins, Q.C., was for the claimant,
and Mr. Lloyd for the company. The evidence
as to the value of the property was, as usual, of
a very conflicting character, the company urging
that the claim as presented was quite “‘appal-
ling.” Mr. Commissioner Kerr, in placing the
case before the jury, declared that it was the
most extraordinary ove he had ever heard, and
would become a ‘‘model” compensation case.
What were they to think of the value of scientific
evidence, when there was such a difference as
more than £20,000 in the opinion of the surveyors
and valuers? ‘‘ What,” added the Commissioner,
‘‘soientific evidence will come to by-and-bye it
will be impossible to sey!” In this case the
value was, on one hand, about £36,000, aud, on
the other, under £14,000! It was cortainly a
most remarkable case, and the jury must sottle it
between themselves. The jury assessed the
compensation at £29,650.

NORTHERN INSTITUTE OF MINING
ENGINEERS.

We last week gave a summary of the proceedings
of the above Institute, the general annual mecting
of which has recently been held in Manchester.
We now make some abstract from the papers read.
The first paper, which was read on Tuesday, by the
secretary, Mr. William Cochrane, was contributed
by Mr. joceph Dickinson, inspector of mines, and
was ‘‘On some of the leajing features of the Lan-
cashire coalfield.” Mr. Dickinson sumn.arised the
most remarkable points in the Lancashire coalfield
18 follows:—1. The great thickness of the strata,
which constitute it oue of the thickest coalfields in
the kingdom ; North Staffordshire and Somerset-
shire being two others, which are also of great
thickness. 2. The great number of workable coal
seams which it contains, which afford every variety
of coal, exeept lignite, that is required for use.
3. The magnitude of the faults by which the coal-
field is dislocated, the vertical displacement of the
strata reaching to as much as 1,000 yards. Owing
to these combined causes, it has not always been
found easy to trace the connection of the seams
throughout the different parts of the coalfield. A
ﬁtdb‘npe_r- osition, which Mr. Dickinson ;alg
rel upon as correct, was given, whicl

showed that there are in the Lancashire coalficld
sbout 2,150 yards of strata which actually contain
scams of coal. It was possible that some higher
beds might yet be discovered under the trias and
permean; but most likely that the top, or very
pearly the top of the coalfield had already been dis-
covered. There are, besides, the millstone grit
shales, &c., which are here of great thickness, an

the moustain limestone below, all of which lie
conformably with the coal measures. One of the
best natural selections of millstone grit and shale is
near Barnley, between the north of Padiham,
through Sabden, to near Chatburn, The strata
there dip at a steep angle, and the thickness of the
whole is apparently about 2,000 yards., Towards
the lower portion (chiefly dark shale) the strata
become impregnated with limestone, and nearer
the bottom thin bands of impure limestone inter-
v until the main upper bed of limestone is
r&aﬂ. The limestone strata are apparently of a

formation :—
Proved coal-bearing strata........ . 3,150 yards.
Millstone grit, shales, &e. ......... 2,000 ,,
Mountain limestone................. . 7 ”»

.

4,850

Compared with places further south and north,
remarkable transactions are to be observed here,
While elsewhere the old red sandstone is mostly of
great thickness underndath the mountain limestone,
in Lancashire the old red sindstoneis almost if
not entirely wanting, and the mountain limestone
rests upon or against the metamorphic rocks; and,
as the old red sandstone is thus disappearing from
below the limestone, the millstone grit and the
shales above the limestone are simultaneously be-
coming greatly increased in thickness. Here, too,
the limestone begins to be divided by other struta,
and at Ardwick, near Manchester, where appa-
rently the thickest part of the Lancashire coalfield
has been found, some beds of carboniferoue lime-
stone, but posseesing the property of the lias lime-
stone of settling in water, are fznnd capping the
ooalfield. Further north the ehange still con-
tinues, until, on reaching Scotland, the limestone
has almost Jisappeured from below, and is asso-
ciated with the principal coal measnre strata, and
at some places the principal coal seams may be seen
resting unconformably against the metamorphic
rocks, and the transition is completed.

Mr. John Knpowles then read a paper ‘ On
Direct-acting Pumping Hogines and Direct-acting
Winding Engines.” The author observed that he
would take the engine at Cleggswood Colliery, near
Littleborough, as a sample of this kind of engine.
It was a direct-acting engine, with a cylinder 57in.
diameter, and a 10ft. stroke. It was placed over
the pit and used to pump the water during the
sinking of the shaft. The steam was used on the
under side of the piston at a pressure of 40lb, per
square inch, and was cut offat a part of the stroke,
and when the up-stroke was completed the steam
was allowed to go through a regulating valve to the
top side and make the down-stroke, which was then
ready for condensing for the next up-stroke. The
engine had a beam with a small balance to
counteract the weight of the draw lift rods. The
top set pumps were 80yd. long with a ram 20in. in
diameter, and the rods were 8o arranged that their
weight would force up the water to the top of the
pit. The lower set of pumps had a bucket lift
18in. in dianicter and 46yd. long, and these rods
were balanced by the weights on the engine beam.
\When the pit was sunk 80yd., the 20in. ram pump
was put in and connected directly with the top rod
and the lower draw.lift was pat to it in the usual
manner. During the sinking of the pit, which was
an oval one, there was a feeder of 600gal. of
water per minute to contend with, and when the
engino stopped it rose up the pit one foot per
minute, and when the clacksrequired changing, the
change had to be made in fifteen minutes. Gon-
nected with this enfine there was an arrangement
by which the handles opening the valves could be
soarranged that they would open at any lfeed, and
cause the engine either to work fast or slow at the
up-stroko or down-stroke, or, if requisite, remain
stationary a short time. There was also a regis-
tering indicator so arranged that every stroke or
part of a stroke was counted which had been at
work since the engine started, and it was possible to
ascertain the number of strokes it had made since
itserection. The first of these indicators was used
in 1851 at the Belfield pumping engine, and was
found so useful that they bad since been adopted at
all the t‘pumping engines owned by Messrs. Knowles.
One of the advantages of this engine was that
there was very little friction between the power
exerted upon the piston and the work of raising the
rods and water, and of necessity must use less fuel.
Another advantage was, that it obviated the risk
and chance of such an accident as that which occur-
red at the Hartley Colliery, as the beam which was
used as a balance was kept in such a position that
it was almost im?o-ible for it to fall down the
shaft. Mr. Knowles then gave some figures from
a table, which showed the great saving of this
engine in comparison with the old kind of beam
enﬁ'nes with cog wheels, slide rods, and L legs.

r. Knowles took the engine at the Clifton Hall
Colliery as a sample of the direct-acting winding en-
Fine in Lancashire, on account of its being the

argest erected by Messrs. Knowles, and havinga
compensating dram. It was also used for winding
water, which gave the opportunity of testing its
economical value, The cylinder was 42in. in diam-
eter, and had a 6ft. stroke, the pressure of steam
451b, per inch. The connecting rod was 18ft. long,
the shaft 14in. square, and of wrought iron. The
compensating dram commenced at 16ft. and ended
at 25ft, diameter. The ropes lapped on the drum
from each outside, and their tendency in ascending
was to lie against the side of the drum and avoid
slipping off. The outside of the dram was made of
English oak, and the grooves were cut into it, iron
plate guards being on some parts of the scroll. A
steam brake was used at this engine, and was under

that it would stop the main engine in lvss than two
strokes if it was going at full speed with all steam
on,but if the steam was off it would stop it mutantl{.
The engineer used the brake in_his ordinary work,
g0 that it had always to be kept in order, and,
therefore, ready for any emergency. The pulleys
over the pit were 8ft. 6in. from each other and were
15ft. diameter, with wrought.iron arms, and the
outside rim wasarranged to be filled up with timber
so that the rope would not be so much injured, At
present the engine kad not full work, and the aver-
age amount of coal raised was 280 tons per day,
from a pit 430yd. deep. The pit was 9rt. diameter
for 220yd. and 10ft. diameter for the remaining
depth, and had two ropes in it. The cages had two
decks, with two waggons of coal containing Tewt.
each on both decks, making 28..wt. of coal raised of
one lift, and it was raised up in 45 seconds, orat the
rate of nearly tweuty miles per hour. The greatost
spead of the cage when in the middle of the pit was |
95 miles per hour. Thers was also a lowering plat.
form used, which was a great advantage. The water
cisterns weighed 20cwt., contained 530gal. of water,
and were used at the end of every week or a fort-
night, according to the quantity of water made in
the mines. The cisterns were 80 9rranged that
when they came to the top they emptied themselves
by means of a lever and a movable weight. By this
means of winding water, 33 cisterns had been ;med
per hour, making 290gal. ger minute, and this had
been done from 10 to 30 hours together. During
this time it occupied two men to fire up the bmlg::&
and notice was taken how many cisterns were ral
and the length of time in doing it. The experiments
showed that 106,975gal. could be raised 100yd. by
the consumption of one ton of slack, proving that
the system was much better than using beam en-
gines, wheels, and L legs, but not so economical, as
the direct-acting pumping engine, In_deciding
upon this important matter, many considerations
must be weighed. If the quantity of water to be
rajsed was but small and at a great depth, with
sufficient lodge room for a week, then this plan
would perhaps be the best—one of the considerations
being the great expense of erecting a pumping en-
gine for a small quantity, when the winding engine
could easily do the work. If the quantity of water
was large, even at any depth, the direct-acting
pumpiog engine would be found to be the most eco-
nomical in tie end, and it was quite certain to be
8o with a moderate depth.
(Tv be continued.)
—————

NEW CANNON. .

A VERY interesting trial of a small and nove! rifled
cannon i8 in progress in :Amenqa., under Major
Laidley’s direction. The piece weighs only 1671bs.,
yet has endured, withoant apparent injury, a
with a charge of powder and projectile such as are
fired ordinarily from guns wcighing over 800lbe.
Nearly 500 shots were fired with it, the charge
being  1lb, of powder and a projectile weighing
73lbs.; and the charge bas been 1ycreased to 1lb,
of powder and a projectile weighing 104lbs., ten
charges of this kind baving already been fired. About
200 more will be, if the gun holds together so long,
as it undoubtedly will, and further testing then w
be considered a waste of powder. The remarkable
and previouely unheard-of strength secured in this
piece comes from a peculiarity of its constractiol
a description of which appears in_ the Springfie

ublican. The core of the gun is bronze, which
after the 2}-inch bore is made is only about $in.
thick. On the outside of this core or cylinder tine
gteel wire is tightly wound to the depth of an inch,
The wires pass over diagonally, each successive
layer being at right angles with the previous one.
After this winding was completed, when the gun
was manufactured, it was heated to a bigh tempera.
ture and then plunged into a quantity of molten
bronge. The final result is a piece which it is im-
possible to burst except with a most extravagant
and enormous charge, 1his great strength beink se-
cured by the new process of winding the wire as
stated. The obvious disadvantage of a piece weigh-
ing so little, while possessing the capabilities of vne
weighing five tines as much, is the qnmenlely in-
creased recoil. Ifthis can be overcomein a measure,
which is not improbable, and this mode of construc,
tion is found to work equally well with lurge as
with emall guns, the invention will undoubtedly
effect a revolution in artillery and heavy ordnance.
The inventor is Dr. Woodbridge, of Little Falls,
N.Y., who was one of the first to discover the
advantages which might be obtained by rifling cane
non and small fire-arms, and who has made several
valnable inventions in different departments
mechanics. 'l be trial of his new cannos, the first
one manufuctured, is made by order of General
Dyer, Chief of 6rdnance, who will see that the
government loses no time in taking advantage of
the invention if it proves ali that it now promises.

e e———

1t is proposed to build a bridge across the Hume
ber at Barton. The bed of the river issaid to be as
bard as the flagged pavement in the streets,
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MANUFACTURE OF PRINTING TYPE.

THE object of this invention, which has been
communicated from abroad to Mr, A. V. Newton,
of 66, Chancery-lane, London, and pateunted by
him, is the production of printing type from
materials barder and more durable than type
cast from the well-known type metal. This is
effected by cutting the type with a machine
adapted to the purpose from stripsof metal, each
having a row of type heads on one edge. The
type heads are made of copper by the electrotype
process, the following being the mode of proceed.
ing :—A complete fount of type is set up in rows
with a blank intervening between each type
equal in thickuess to a saw cut; between the
first row of type set up in the manner described
and the next row a ruler is placed, the top edge
of which is about one-eighth of an inch below
the faces of the type heads. In this manner a
form of sufficient size is produced, and from it
moulds are taken to he used in electrotyping the
heads. As soon as the electrotyped plates pro-
duced in such a mould are of the required thick-
ness they are removed from the moulds, and the
cayities on the reverse of the plates are filled
with soft solder or tin. The electrotyped plate
of type heads is then cut into strips, each strip
forming a connected fow of type heads of copper,
by means of @ machine, which consists of a table
fitted with an adjustable guide bar, and with a
ciroular saw that projects up through the table.
To the side of the fixed guide bar a shorter guide
bar is pivoted, so that its free end may be raised
or lowered as desired. Permanently secured to
a projection of the pivoted bar is a plate which
forms the actaal guide for the plate to be sawn,
as it stands in exact line with the sawand in
front of it. The saw and guide plate are each of
the same thickness us that of each of the spaces
between the rows of type heads in the plate to be
sawn. When the sawing operation is to be per-
formed, the pivoted bar is raised, and the plate
of type heads is placed under the guide plate,
which, fitting the spaces between the rows of
type heads, adjusts the electrotyped plate in exact
line with the saw. The plate is fed up to the
saw by hand,

The bodies of the type may be made in several
ways, one of which consists in oasting a strip of
type metal on to each of the rows of type heads
above described. 1In casting the bodies a mould
may be conveniently used, consisting of two
cast-iron bars, each about 15in. long, and 2}in.
wide, and connected by a hinge in such manner
that they may be closed on each other as the
jaws of a clamp, or opened at will. A strip of
brass or steel is fastened to the inner face of one
bar, and in thickness equal to the desired thick-
ness of the type bodies intended to be cast. The
jaws of the clamp or mould are grooved longi-
tudinally to receive a bar of cast iron with a
longitudinal groove on a middle line along one
side thereof, the groove being about one-eighth
of an inch in depth, and in width equal to the de-
sired width of the type intended to be produced.
In the groove of this bar a row ot the above-
described type heads is laid fuce downwards, and
the bar is then placed in the clamp or monld,
which when closed is filled with melted type
metal that unites with the row of type heads.
These strips are afterwards cut up into single
type by means of a cutting machine.

Another way of making the type bodies con-
sists in soldering strips of rolled metal to the rows
of type headsabove described. From a sheet of
rolled brass or zinc, equal in thickness to the de-
sired thiokness of the type to be produoced, strips
about seven-eighths of an inch wide are cat, which
strips are made straight and smooth on their
edges. The strips are also each provided with
two or more shallow grooves on one side, which
grooves form the notches in tho single type even-
tually to be produced from these strips. A cast-
iron plate is then provided with a number of
grooves on one surface, about three-cighths of
an inch in depth, and in width equal to the de-
sired thickness of the type to be made. In each
of the grooves a row of the above.mentioned
copper type head faces is laid down, and on top
of each row of heads one of the above-mentioned
brass or zino strips is placed, each strip being
moistened on one edge with soldering acid. The
whole is then exposed to heat sufficient to melt
the solder or tin which fills the cavities of the
type heads, when the plite is withdrawn from
the hcat, and as s8oon as the solder or tin cools
sufficiently the united strips and heads are re-
moved from the grooves. The strips are afier-

MANUFACTURE OF PRINTING TYPE.

wards cut up into single types by means of the
cutting machine to be now described.

In the engraving fig. 1 is a plan of the cutting
machine last referred to; fig. 2 is a side eleva.
tion of the same; fig. 3 is an end view of the
carriage; and fig. 4 is another end view of the
carriage. K is the bed plate provided with two
V-shaped grooves 4, in which a sliding carriage
L is mounted for the parpose of bringing the
strips to be cut under the action of a circular
saw M, and after each complete cut withdraw-
ing the strips from the saw before moving them
up for another cut. To this carriage most parts
of the machine are attached. The circnlarsaw
M is keyed to a shaft which carries a driving
pulley M'. The saw shaft turns in socket bear-
ings carried by bearing blocks fixed to the bed
plate K. N is & transversc channel in depth
equal to the height of the type bodies, and
formed by two guide bars O O', and P P!, of
which the bars P P! are adjustable. The chan-
nel N is divided by the cut n into two sections,
one of which holds the strips while being cut,
and the other receives the types as they are cut
off. Qisa sliding bar shaped as shown in fig. 1;
this bar slides in & dovetail groove on the top
of the bar P; it has a hinge joint m, and a small
angular hook p, shown in fig. 4. The sliding bar
Q is connected with a lever R by a link ¢ and
pivot joint ¢, By means of the bar Q and lever
R the number of strips placed in the channel are
together moved forward before the saw into the
position proper for them to hold while being
cut, the hook p facilitating the motion of the
strips in the channel by catehing into the spaces

—

between the type heads. S is a spring which
raises the loose end of the bar Q when this bar
is relieved from the pressure of the lever R. As
soon as the strips in the channel are moved so
far forward as to bring the spaces between the
type heads in a line straight with the saw and
the cut %, a small bar T sliding in the box ¢ is
pushed forward through the spaces between the
type heads so that the end of the bar enters the
out n. By this means the type heads are
accurately adjusted in the positien necessary for
them to hold while the types are being out off,in
order that the cutting may be performed withont
injury to the face of the type. The gauge bar T
brings the types as they are cut from the strips
to the outside of the bar T, so that they stand
upright and enter the section O' P!, of the chan-
nel M, as shown at u, fig. 1. This gauge bar T
also enables the machine to out letters ot varions
sizes consecutively or inalphabetical order with-
out altering the adjustment of the machine; one
strip may therefore contain all the letters of the
alphabet. U, figs. 1 and 2, is a bloock which
moves in the box ¢; it projects about half an
inch beyond each end of the box ¢, and is con-
nected with a lever V by a link and pin; the
lever V has its fulorum at W. The block U, in
connection with the lever V, makes a gripping
jaw, the office of which istohold the strips and
the type being cut therefrom firmly in their true
positions while the cutting operation is going on.
As soon as the person operating the machine has
closed the gripping jaw ho withdraws the gauge
bar T, and moves the carriage up to the saw. X

tig. 1, is & movable block of metal fitting into the
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section Q' P' of tho channel N; its fanction is
to keep the out-off types in an upright position,
after each ont is completed. When the strips
are moved forward into a proper position pre-
paratory to a fresh cut, they press against the
cut-off type and force them against the blook X,
which yielding to the pressure so applied moves
towards the outer end of the channel a distance
equal to the thickness of the type being out of.
The operation of cutting is carried on until this
last-named section of the transverse channel is
filled with cut-off types. The types are then
pushed out into a galley in a composed condition
ready for packing or printers’ use.

HICKS' STEAM ENGINE.

Mg, WiLLiax CLEVELAND Hicks, of New York,
civil engineer, has obtained letters patent for
improvements in steam engines which consist
in a novel arrangement of the cylinders, pistons,
and valves, whereby the piston and valve are
combined and are also enolosed within the same
oylinder. By this means all external valves,
valve gear, and steam chests are dispensed with,
and all the principles of operation found in the
ordinary slide valve engines are retained, secar-
ing thereby simplicity, economy of construction
and repairs, portability and durability. In the
arraug t, four cylinders are employed, the
pistons in which receive the pressure of the steam
or other fluid in one direction only, or are what
is called single-acting. In the annexed engrav-
ings, these are shown as standing at right angles
to each other, orin the form of a oross, the
inner ends being open and having a orank in the
centre or equidistant from each of the inner ends
and ag shown in fig. 1, in whioh a is the first oy-
linder, b the 8econd, ¢ the third, and d the
fourth, The cylinders are ted with each
other by two steam ohannels ¢ and f, one of
which ¢ is for direot steam and the other f for

the exhaust, although in reversing the eugine e |

becomes the exhaust and f the steam passage.
The pistons are cylindrical and take up sufficient
8pacs to lap over the opeamings of the steam
channels e and f where those enter the oylinders
and are shaped as shown at g. In the sides of
t!le piston channels or recesses are out, on oppo-
site sides proper to meet the steam passages,
when the piston is moved along the cylinder, so
that they shall stand over their openings. Itis
to be understood that the valve does not operate
the steam for its own oylinder, bat always for
the cylinder next preceding it. Thus the valve
in the cylinder a regulates the flow of steam to

and from tke oylinder o, ana o 10r ¢, ¢ 10T G, &na
d for a. There are six steam openings into each
oylinder, viz., ¢ and f leading from b to ¢, and et
and f* leading from a to b on the opposite side,
and 8o likewise for the other two cylinders, and
lying in the same plane. The other two openings
enter on opposite sides of the oylinder at & right
angle to those first named and as shown by the
dotted lines h ' and 41! in cylinders a and b. The
openings h and h', as also the similar openings in
the other cylinder, all lead to one common receiv-
ing pipe for the admission of steam, as shown at
k, figs.1 and 2, k! being the branch pipe for con.
necting all the cylinders with it. The openings
¢ 4! algo lead in like manner to one common exit
pipe ! through I in like manner. The valve j,
fig. 3, is shown as closing both pipes, and the
engine is acoordingly at rest. The valve on each
piston acts precisely as the D slide valve of
ordinary engines. At n m are recesses on one
side of the valve g. One of these n passes round
one quarter of the circamference of the cylinder
on the under side, while m extends in like man-
ner one quarter on the opposite or upper side,
It will be thus seen that when the piston g has
moved along 80 that the channel n stands oppo-
site ¢ it will also be over the opening k, so that
steam will pass at once into thecylinder e. The
same is also true of m, for when that recess is
oppogite f it will also stand over the opening,
and the steam can flow out of the cylinder c as
shown. On the opposite side of the piston g
there is another opening for receiving and dis-
charging the steam according to the working of
the valve in a. This opening is seen at oand
extends through the marrow channel o' up and
through the piston, thus communicating with the
steam space between the piston and the head of
the oylinder; as shown, it overlaps the two ports
¢' and f*, and aots in that regpect like an ordinary
slide valve, The orank 18 placed in the opening
in the frame at the inner ends of the four cylin-
ders as seen at p, that being the crank pin. Four
connecting rods, each attached to one of the four
pistons, are joined to the crank pin. As the cy-
linders stand at right angles to each other there
i necessarily always one or two pistons in action
upon the orank, so that when any pair of pistons
whioh stand opposite to each other are at the
end of their rtrokes the other two will be at the
half of their stroke. Thus the piston in aisat
half stroke, moving toward the orank, c is also at
half stroke retreating from theorank, and bandd
at the extremity of their respective strokes. Now,
it is when the pistons are at half stroke that the
valves begin to operate upon the steam for the
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preceding cylinder, either to admit or exhaust.
the steam as may be required. It will be seen
that the recess n' in the valve in oylinder a is just
ready to lap the channel ¢' and cover the opening
1!, thus admitting steam at once to the oylinder
b above its piston g. This channel will be kept
open until the piston in a has completed its
stroke and returned back to the half stroke, for
then the piston g will have completed its stroke
and be ready to return; it must, therefore, be
allowed to exhaust its steam. The recess m!' will
now have come to the opening s' and channel f1,
thus at once exhausting the steam, for the two
Lalf strokes of the piston in a are just equal to the
whole stroke of g. The piston g acts in like
manner for the valve for the cylinderc. The
piston in the latter is returning for a new stroke
and is accordingly exhausting its steam; the
channel f ie acoordingly in connection with the
escape passage { through the recess m, as shown,
and the same operation takes place for the cy-
linders ¢ and d. Thus it will be understood that
in each cylinder there is contained, beside the
piston, a valve operated directly by the piston
to admit and exhaust the steam to and for the
next cylinder. The valve j is for the purpose of
starting, stopping, and reversing the engines.
When this valve i8 drawn so that the steam ad-
mitted at k passes from the top of the valve into
%', the steam will he exhausted through I' by the
under side of the valve, and vice versa, the crank
turning acoording to the direction the steam
takes in these two pipes.

Figs. 3 and 4 are enlarged views of the crauk,
showing the manner of attaching the conneoting
rods. As the oylinders all lie in one p'ane, the
ends of the oonmecting rods all meet and abut
upon the crank pin, some device must be resortod
to to keep them there. The end of each of the
oonneoting rods terminates in a orosspiece ¢’ on
the connecting rod g and #* on the opposite rod r;
each orosspiece on its face i8 hollowed out to fit
the orank pin and press against it. These faces
are less than a quarter of a circle, in order to
leave room for the vibration of the rods as scen
in figs. 1 and 8. The connecting rods are kept
pressing up to the orank pin by means of two
rings which embrace the whole four of the croes
arms, one ring being between the crank and the
connecting rods, as seen at s, fig. 4, and the
other above the rods and extending out to the end
of the ocrank pin as at &', figs. 8 and 4. These
rings are kept in place by a cap ¢, fig. 4, screwed
to the end of the crank pin p. The operation is
a8 follows:—S8team being admitted through k,
the valve j is drawn, so as to allow it to flow
through k!, whence it will pass by the branch
pipes to each of the cylinders,a b ¢ d. The pis.
ton g is just at the end of its return stroke and in
the position ready to receive steam. The posi-
tion of the recess n! of the valve in oylinder a is
just at the edge of the port or opening into the
channel ¢' and likewise at the steam aperture h'.
So soon asthe said recess passes these openings,
& continuous channel is at once formed, and the
steam flows through o into the cylinder b above
the piston, and accordingly drives the latter to-
ward the orank. At the same time that the piston
in b is receiving the effect of the steam admitted
through the cylinder a,the piston in b is perform-
ing the office of regulating the flow of steam into
and from ¢, the piston in this latter cylinder
having performed its stroke is exhausting its
steam, and it will be seen by the direction of the
arrow flowing back t.hrongh fm and 4 to the final
discharge . The lower face of the narrow chan-
nel o forms a *‘ out off” by lapping over the port
in ¢' as soon as the piston has performed one half
of its stroke, in which position it is shown in cy-
linder c. This lap may be made adjustable as to
length by a sliding piece, and, theretore, regulates
the expansion to any degree desired.

Several variations can be made in this engine.
It is not necessary that the channels f aud e be
separate ; they may be incladed in one and may
terminate in the oylinders above the pistons, so
as to omit the passage o and o'; the cylinders
need not also stand in the position shown in the
engravings, but may be placed parallel to each
other, Bteam has been described as the fluid
used for the motive power, but water, gas, or
other fluid may be employed, and the engine also
be employed as a pump.

The telegraph wire which was erected some years
ago for the transmission of messages to and from
her Majesty the Queen during her residence at Bal-
moral, just been partially destroyed in a wilful
manner by some person or persons at prescnt
unknown,
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@ orrespondence.

LONDON ASSOCIATION OF FOREMEN
ENGINEERS.
TO THE EDITOR OF THE "* MECHANICS' MAGAZINR.”

Sir,—My attention has just been dirccted to a

lithographic circular, dated July 15, 1865, addressed
to the heads of a London engineering establishment
and signed ‘“Henry Grissell.” It has reference to
what is termed in the document itself *‘ The Fore-
man’s Association Superannuation Fand,” but
which I assume to mean, *‘ The Superannuation
Fund of the London Assaciation of Foremen En-
gineers.,” 1fIam correct in this assumption, and it
i3 impossible for me to be mistaken, bacausethe con-
text of the circular demonstrates the fact, I must
beg of you to be kind enough to insert this {etter in
the rext number of the MECHANICS’ MAGAZINE.

Mr. Griesell, in publishing and distribating the
ciccular in question, has done great injustice to the

iation of which I am chairman, and Ido not
hesitate tostate that he has also disseminated state-
ments which are at variance with truth. It is not
necessary for me to recapitulate particulars as to
the origin of the superannuation fund of the society;
they are already well known to most of yourreaders,
and I do not desire to occupy your valuable space
unnecessarily. I may, therefore, refer at once to
the assertions of the circular, copies of which have
been, I am told, forwarded to all the donors to the
fund and to many other engineering employers.
The opening paragraph runs thus:—*‘ Mr. Henry
Maudslay, Mr. England, and myself, having had
many communications with the ¥ oreman’s Associa-
tion, with regard to the proper application of the
fund raised for donations from some of the masters,
which will amount to over £500, and we being of
opinion that the application of the fund will not be in
accordance with the wishes of the donors generally,
I am requested by Messrs. Maudslay and England to
say, that it is_our united opinion a private meeting
should be held by the masters who were donors to
this fund, and other employers, for te purpose of
hearing a statement from us, and of taking counsel
together as to what course should be pursued under
the circumetances.” Mr. Grissell further invites
the “ masters” to assist at such a conference, and
““to have a dinner together at their own expense,
at the *Ship and Turtle,’ Leadenball-street, on as
early a day as possible,” and he adds, **we feel
that very little good will result from working with
the present Association in such a matter, that we
had botter originate a * London Engineers’ Pension
Society,’ and invite such of our foremen, clerks,
draughtsmen, and other assistants above the rank
of operative artisans who may feel inclined to sub-
scribe to or otherwise join the society.”

Now, Sir, I maintain that the members of the
London Associativn of Foremen Engineers have
great re son to complain in respect of the insinua-
tions levelled at them in the foregoing literal ex-
tracts, and I, as their representative, as well as on
my own account, am determined that they shall
not pass ancontradicted,

I beg to assure the generous donors to the super-
annuation fund of the Association, that the money
given by them will be dispensed precisely in the
way prescribed iu the priated appeal which was
sent to them before their donutions came into my
hands. Whatever the *‘ opinions” of Messrs. Mauds-
lay, Grissell, and England may be—and one of
tbem has not subscribed at all to the fand—1I state
as a positive fact that they, and not we, have
endeavoured to divert the contributiuns of donors
to other purposes than thos: for which they were
subscribed.  Mr. Grissell himself frequen’ly urged
the necessity of assimilating the rales of our
Society to those of the *‘Butchers’ Charitable
Institution,” & very good institution in its way
no doubt, but baving nothing whatever in
common with our own. The same gentleman
endeavoured in committec to obliterate altogether
the word “ Forcmen ” from the title of the fund
and subsequently to make it legal for masters
nominees, not members of the Association at all, to
become participators in the benefits ot the saper-
annuation fund. These and many other equally
inadmissible propositions were made and over-ruled
in committee, and hence the animosity of the writer
oftbe circular,

It would not have become me to put forth these
stalements publicly, bad Mr. Grissell not invited
me to do so bythe course he has now taken. To
remain silent in presence of the *circular,”
might be construed into an admission of its trath-
fulnees, aud that I cannotallow.

The committee of which the three gentlemen, in
company with four ordinary members of the Asso-
ciation, are members, has not yet made its report,
and yet we bave a publication put forth by them
completely ez parte, and, as I contend, of the most
unfair character.

T appeal to the donors invited to the ** Ship and
Turtle ” to withhold their judgment until the whole
of the facts ars before them. If they are then
dissatisficd, 1 am sure no member of the London
Association of Foremen Engincers will object to
their donations being returned to them,

The formation of "another society I have nothing
at all to do wita. Our own had gome on admir.
ably until, in an unfortunate hour, Mr. Grissell
was invited to, and did, preside at one of its anni-
versary festivals. Discord has scarcely been ab.
sent from its ranks since, but I have no fear for
its future, nevertheless.

It only requires the friendship of employers
generally, and it can afford to be indifferent as to
ggrticulu instances of misconception and preju-

ice.

I am, 8§r, your obedient servant,

Royal Mint, EL. JosePH NEWTON,

July 26, 1865.

CELLULAR BRIDGES.

Sir,—Want of time has alene prevented me from
replying earlier to the letter of your correspondent,
published fn your number of June 80ti, on the
subject of Paine and the Sunderlgnd Bridge. Y our
correspondent, ‘‘ The Writer of the Article” in your
number of June 9th, obgeots to the rcmarks made
upon it 1 my letter published in your number of
June 23rd, on two principal grounds,—firat, that
his article did not assert that which I was led to
think it did, namely, that Paine was the designer
of Sunderland Bridge; and secondly, in reply to
my observation, that I was unable to satisfy myself
of the resemblance or identity of Paine’s
Burdon’s methods of comstruction, he states that
this point is set at rest by the admission of Mr.
Milbanke, a contemporsry of Burdon, and assoe
ciated with him in the pecuniary matters cc ted

members joined together by radiating pieces; bat
whilst,in Paine’s construction,the arch, as it apprars
to me, would flexible to a bighly detrimental
degree, Bordow's vonssoirs, each cast in one piece,
would, I think, certainly give much more stiffness
and resistance o rocking, although it is well
ﬁnqsvn that even ly'%hﬁ this ndvu‘::tngs S::;frl:lld

ridge groatly deficient in this res .
luding t‘ﬂm ideas in invention, if Paine took the
original idea of his arch, as he says, from a spider's
web, the resemblance was in form alons, since there
appear no other properties in common between the
two. So Burdom, seeing Paine’s arch, might bave
taken his first idea of SBunderland Bridge from it,
introducing, however, properties of stremgth in
construction not to be found in Paine’s arch, for
which therefore he would be entitled to full credit,
and might probably have maintained his right asa
patent invention if tried in a court of law.

It may perhaps not be out of place to add that
in the brook-dale Bridge, erected in 1777,
eleven years before the date of i’:ine’- specification,
a considerable portion of the arch eonsists of con-
cemtric numbers of cast iron connected together by

iating pieces, presenting, therefore, a somew

similar appearance to Paine’s mode of construction,
To it, thorefore, as well as to Paine’s arch, Bar.
;Ion’l ‘:.ttentbion may l;avehboen directed u'l'h:!‘;‘a study.
ng the subject, and this appears meee
&’ohblo from :lu vesemblance of the filling in of

e baunches in this bridge and the one at Bu
land, in both of which open circles fron are
used. In eonclusion, I should put a very different

with Sunderland Bridge. I must inform your cor.
respondent that no change has taken plece in my
opinion in conscquence of his remarks. Oa the
first point, I submit that the language used by
your correspondent, if not asserting in direct terms
that Paine was the designer of Sunderland Bridge,
is capable of no other construction. e 8ays,
‘“ Moreover, it can be pretty well proved tbat the
bridge across the Wear, at Sunderland, generally
considered to have beem designed by Burdun, was
really made from Paine’s model.” = Your readers
will judge how far the above cxpressions justified
my opinion that Paine was set up by iviolu- corre-
spondent as the designer of Sunderland Bridge. On
the next point, as to my inability to satisfy myself
of the similarity of Paine’s and Bardon’s methods
of construction, I must also say that the only new
point advanced i:y your correspondent, namely, the
allusion to the opinion of Mr. Milbanke, has not at
all changhed my opinion. Inorder to throw a light
upon the question of the similarity or
diesimilarity of the two modes of con.
struction, let us place side by side your
correspondent’s description of S8underland Bridge
as constructed, and an extract from the
specification of Paine's patent, a document which it
might fairly be assumed would be in accordance
with the construction of Paine’s arch and modek
Your correspondent writes, “In this bridge (Sun-
derland), which consists of a single arch, of 240ft.
span, and 30ft. rise, the radiating voussoirs of the
stone arch are imitated by similarly-formed perfo.
rated blocks of iron.”  And he adds, *‘ this was the
very plan ados)ted in Paine’s experimental arch, and
in the model left at the ironworks where the Sun-
derland Bridge was made.” The following extract
from Pain.’s specification describes bis method of
construction :—** The curved bars of the arch are
composed of pieces of any length joined together to
the whole extent of the arch, and take curvature by
bending. These curves, to any number, height, or
thickpess, as the extent of the arch may require,
are raised concentrically one above another, an
separated, whep the extent of the arch requires it,
by the interposition of blocks, tubes, or piers, an
the whole bolted close and fast together (the direc-
tion of the radius is the best) through the whole
thi_knees of the arch, the bolts being made fast by
a head pin or screw at each end of them.” It cer-
tainly does appear to mo that the above descriptions
differ most materially. In the first, voussvirs,
similar to those in stone arches, are said to be imi-
tated by similarly-formed perforated blocks of iron.
Where, I should wish to ask, is the resemblance to
be found to the above in the framed-up arch of
Paine, with its continuous Lars, curved by bending,
separated by blocks, tubes, or pins, and all bolted
togetherradially?  As regards the statement at-
tributed to Mr. Milbanke ﬁ:at he bad good dgronndo
for saying that the first idea of Sunderlan Bridge
was suggested by Paine’s bridge, all I can say is (as
I have already done in my first ietter) that, whilst
thinking this highly probable, it does not, in my
mind, deprive Burdon of the merit of inventorship.
1t appears to me that, to take the first idea of
something about to be constructed from an already
existing object, does not by any means necessarily
imply the existence of the same mechanical proper-
ticsin b th. There may be copies as regards the
mere forms of things, without any, or much, resem-
blance in their properties. This, 1 think, holdsin’
comparing Paine’s and Burdon’s method of con.
structing arches. In general form they no doubt re-
semble each other considerably,asindeed must needs

be the case in all arches consisting of concentric

truction wpon the circamstance of Paine’s ap-
plication to Mr. Milbanke for oollsenution for the
use of his nt in Sunderland Bridge from that
arrived at by your correspondent, for it certainly
appears very remarkable indeed that, if the close
resemblance assumed by your correspondent, be-
twecen Paine’s constructions and Sunderland Bridge
really existed, and Mr. Milbanke's opinion cor-
roborated this yiew, Pajne and his friends should
have re! from further prosecution of his

claim legallz.
4 I am, Bir, your obedient sorvant,
xo. H. Pripps.
London, July 24, 1865.

S —————————

TO CORRESPONDENTS.

The Mrxosanics’ MicaxiNm is sent post-free to sube
soribers of £1 1s. 8d. yearly, or 10s. JAd. half-yesarly, paye
able in advance, Post-office orders made payable to Mr.
R, A. , of 166, Fleet-street, £.C.

Advertisements are inseri )d in the Mzomarios’ Maga-
sien at the rate of 6d, per line, or 8id. perline for 6 insere
tions, %d. per line for 13 insertions, 4id. for 26 insertions;
and 4d. a lne for 83 insertions. Each line consists of
about 10 words. Woodouts are charged at the same rate as
type. Special arrangemests made for large advcrtise-
ments,

All communications should be addrossed to the Eprror,
166, Vlcet-street.

Yo izsure inesrvion in the following mumber, advertise-
meats shotld reach the ofice not later than 6 o’clock om
Tharsday evsning.

We must absolutely decline ding to i
tions unaccompanied by the name and address of the
writer, not necessarily for insertion, bat as a proot of
good faith,—Rp, M. M.

Receiven.—J. R.—J. H,—G. 8,—~W. W.—H. and Son.
—J. H. T.~R. P.—J. M.—W, R.—T, H. E,.—W. H.—
W. H. P.—J. P. E.~A. W.—G. N.—G.H. P.— W, W.—
T.H. E.—A. W,

8, H. C. (Nott:.)—The best water meter is that by Mr.
O. W. Siemens, of London, of which there are more than
10,000 in use in England alome.

LxBa.—The best meithod of preventing escape of heat
from an engine is t» carefully clothe every exposed part.
The cylinder should be encased with a steam jacket, and the
steam jacket itself, and all the steam pipes, top of bailer,
&ec., protected by oovering with a layer of S or 4in. of saw.
dust, ashes, or other good non-conductor of heat. By this
means a considerable saving will be effected.

W. HrTHERINGTON (Birkenhead).—According to your
description th totpnaghlrhyfnnt,hﬂ{h

pi of a

'y

p ere &pp

point is a nice one, and
patent agent.
J. H. (Bolton) —No further information has transpired
with respect to the disoovery by M. M. du Moncel, and M,
Carlier, thas electr with uninsulated wirs do twice
as much work as those with insulated wire,

T ———
IMPROVEMENTS IN SHIPBUILDING.
WHEN it is remembered that in the frame alone
of a ship not an inch of material used in con-
struction is brought to form iu the ordinary way
without moulds, any plan for reducing the ex.
penditnre of labour and materials must meet
with general approval. Such a plan has been
worked out by Mr. T. H. Eastlake, of Pembroke
Dock, who proposes, by means of apparatus ot s
very simple character, to dispense with a great
number of the made moulds used in iron and
wooden shipbuilding, by the introduction of an
apparatus oonsisting of a flexible rod, so
governed by conmtrolling rods as to allow of its
being adjusted to many of those curved portions
ot a ship’s hull or lines for which moulds are re-
quired. In the engraving, fig. 1 represents &

q
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tubes are employed, and consists in placing a
plate or platform on the top of a chamber or
vecess formed in the top of the washer wheel or
bobbin braid used for driving the bobbins or
tabes. It also relates to apparatus for manufac-
turing the said -parts. The aforesaid plate or
platform .is mede of cast or sheet metal, or other
suitabld material, in the form of a washer,
baving on its outer edge one or more projections,
wbich are fitted into recesses on the oater edge
of the washer wheel or bobbin braid, so that
both revolve tog-ther. There are also one or
more raised parts or projections on the top of
the plate or platform, for the purpose of fitting
into a corresponding slit or elits in the ends of the
bobbins or tubes, and causing them to revolve.
The acoompanying engraving represeuts an
elevation, with part in section, showing the
application of one of the improved plates or
platforms to one of the washer wheels or bobbin
braids used in machinery for preparing, spinning,
and doubling fibrous materials. The washer
wheel or bobbin braid is marked a; it hsg at the
top a circular chamber or recess b, having its
edge formed as a circalar ledge c, in the edge of
whioh there are recesses. The plate or plat-
form is marked e; it has projections at its outer
edge, and at the top raised parts or projections g.
The circular edge of the plate rests in the ledge
¢, and the projections in the recesses, so that
the plate is held to and turns with the wheel,
and at the same time forms a lid or cover to the
ohamber b, the projections g being fitted into
slits in the ends of the bobbins or tubes. It will
be readily seen that flannel or other fibrous
material can be placed in the chamber and
saturated with oil for lubricating the spindle and
washer wheel, and that the plate or platform
covers the chamber and prevents fibres and dust
from becoming mixed with the oil,and the bobbins
or tubes from becoming oily and dirty, and also
that the projections or drivers on the top of the
Plate can turn the bobbins or tubes with steadiness.
The apparatus for manufadturing the _im.
proved plates or platforms of sheet metal is as
follows:—In an ordinary screw lever or ecoen-
tric punching machine is fixed a die, having &
circular hole in the centre corresponding in size
with the hole required in the plate or platform,
and also one or more rectangular or other
shaped holes corresponding in ahape with the
raised parts required on the top of the plate or
platform. In the ram or slide 0 the punching
machine is fixed a punch, the ceutre or nipple of
which corresponds in size and form with the hole
in the centre of the die before mentioned. The
upper part of the punch is of sufficient diameter
or size to admit of fitting into it one or more
emall punches corresponding with the rectangu-
lar or other shaped hole or holes in the die.  If
it is required to make the raised parte on the
plate or platform square, the bottom of each of
the small punches must also be sgnare, with only
three outting sides, the fourth side being rounded
or inclined in order that the punch shall not
out the metal on that side, but bend it over as a
barr, and raise it to a perpendicluar position as
the panch proceeds downwards, and thereby
form one of the raised parts or projections on
the top of the plate; other forms of raised parts
can be made by forming the dies and construot-
ing the small punches of the shapes required,
and the first operation consists in punching the
central hole, and forming oue or more raised
parts during one downward movement of the
ram or alide of the pnnching machine. For the
next or second operation a die is fixed in the
punching machine having in it a hole corres-
pouding with the required form and size of the
external ciroular edge of the plate or platform,
and also having slots or grooves out into the
outer circumference of the hole in the die to
form the projections required to fit the recesses
in the edge of the washer wheel. In the ram
or slide of the machine is fized a panch, which
fits the hole in the die, and has atits bottom end
a nipple or projecting part fisting the central
hole formed in the first operation, aod having
throogh it a slot or hole for holding cross
punches er cuiters corresponding with the slots
or grooves in the outer ciroumforence of the
hole in the die, and the punchesand dies for the
first and second operations can be made
from solid steel, or in parts fitted together., For
performing the second operation it is only
necessary to place the central hole punched in
the first operation upon the nipple of the second
punch, go that, as the ram or slide descends, the
-punchesand dies willshape the extarnaledge o! the
-plate or platform, and complete its manufaotare

Hiscellaney,

Among the numerous mines in Devon and Corn.
wall now paying good dividendsto the fortunate
shareholders are many which at one period of their
history were abandoned for want of capital. At
the present time there are several mines in the
state of transition arising from the exhaustion of
the patience or capital—or both—of the old adven.
turers, and the resumption of working by new sub.
scribers. Among the most recent, and at the same
time most promising, of these, isthe Devon Wheal
Lopes Mine, situated in the parish of Bickleigh,
Devon, and which was formerly workad for copper,
tin, and lead, of which there are large deposits. A
company has just been formed for the purpose of
resuming the workings of this mine, and has been
incorporated under the *“*Companies’ Act, 1862,” by
which no shareholder is liable beyond the actunal
amount of his ownsbares. The nominal capital of
the company is £20,480, in 1,024 shares of £20 per
share, and of this amount it is not expected that
more than £12 per share will ever be required to be
called up. We should not omit to notice that one
of the most important foatures in the prospe-ts of
the company, and which has mainly led to its form-
ation, is the exist of an extensive deposit of
blende (zinc), which until recently was a worthleas
mineral, but now is of great value. 1t is estjmated
that £20,000 worth stands in.one level alone, which
can be at once removed on the mine being un-
watered. From the numerous favourable and well
authenticated reports there can be no dvabt of the
value of the mine, and very little fear of its speedy
success.

A case of spontaneous combustion has just oc-
curred on board the Hamburg schooner ** Ingle.
borg,” Captain Peter Blohm, which loaded a cargo
of coals at Hartlepool, and sailed thence on Satur-
day lust for Hamburg., All went on well till they
reached the Dogger Bank on Sunday last, when
suddenly an explosion took place, blowing the shi p's
deck high up into the air. The captain was the
only one injured, his face, eyes, and hands being
much burnt ; the rest of the crew escaped unhurt.
They had just time enough to get into the stern
boat and leave the ship when she went down,

_The competition at Wimbledon for two prizes
given by Dr. Erhardt, the inventor of a new descrip-
tion of gunpowder—one a £10 cup and the other a
revolver pistol—took place at the latter end of last
week, Dr. Erbardt’s object was to test the effici-
ency of his powder by actual shooting at the target.
There were numerous entries for the prizes, but the

ractice was not good. The mew powder is white,

t is made up of two constituents, which are sepa-
rately non-combustible, but when mixed the com-

ound becomes more powerful than gunpowder.

he ammuvnition was made up in the form of a
whole cartridge, with only 7-8th drachm of the new
pawder. It was evid nt, however, that the ammu-
nition was not suitable, for the bullets stripped,
and the practice was wild. Subsequently it was
found that by loading with the same amount of
powder, and loading with a close-fitting Metford
bullet, good practice was made, the bullets going
up with great force. -

The vexed question as to whether California con-
tains oil or not seems to have been decided, as tho
firet shipment of one hundred and twenty gallons of
crude petroleum from Humboldt County arrived at
San Francisco on the 13th ult.

In the Earilh of Gwennap, Cornwall, is situate
the hill of Carn Brea, on the northern side of which
are the cclebrated Carn Brea Mines, the district
being one of the finest for mining known in Corn.
wall. Adjoining Carn Brea Hill is that of Carn
Marth, on the northern declivity of which is situate
the valnable mine known as the West Trelawney.
The almost fabulous returns from some of the mines
by which it is sarrounded might of themselves be
sufficient to render this site valuable. Bat there is
to be added the strong encouraging fact that the
lodes of many of the extraordinary mines in the
vicinity traverse West Trelawney. A company
called the *West Trelawney Mining Company,
Limited,” registered under the Companies’ Act,
1862, has been formed to work this mine ; the capi.
tal is £30,000 in 10,000 shares of £3 each. Con-
sidering that this mine is literally surrounded by
others of renowned wealth, it will be scen that the
prospects of this company are free of the ordinary
risk of mining enterprise, Workings have already
been carried down to the depth of 50 fathoms, and
its farther development, if properly couducted,
appears to be certain of similar discoveries to those
made in its neighbours, and of similar good results
to the shareholders.

At a banquet given in conmection with the
Russian Exhibition of Manufacture, a desire for
free trade was evinced by several speakors. A ma.
nufactarer of China ware showed how impossible it
was that be could compete with English porcelain,
when the clay which he required conld be imported
from England at 5s. 9d. per cwt., and Russian clay,
of rather superior quality, could only be purchase&
in Moscow at 8s. 9d. the cwt, Mr. Shipof, an iron

manufacturer, and the leader of the protectionist
party at Moscow, said that all Russia had to do was
to follow the example of England, which had main.
tained protection as long as it had suited her, and
which even now protects the manufactarers of
stearine candles and the distillers of spirits,

. A new method of fastening brooches and other

similar articles of use and ornament, is due to Mr,
Black!nam, a Birmingham manufacturer. The
fastening of the brooch is relieved from undue pres-
Sure 1n any one part, and instead of a soldered
Joint, o liable to rupture, the hinge s formed bya
coil of the metal of which the pin is made, and so
acquires the necessary spring by fitting into a
strong socket. The sharp cnd of the pin does not
project over the body of the brooch, but is held
secare within a projecting shield.
At ten minutes to six on the evening of the 13th
inst., & severe shock of earthquake visited the town
of Pollau in Styria, and its environs. The shock
was felt in_a north-westerly direction, and was
accompanied by a very strong undulatory motion,
which continued for about three seconds. = Another
shock was experienced the next morning at a quarter
to ten o’clock, but was weaker than that of the pre.
vious night, Shocks were likewise felt on the same
day at about the same time, in Hartberg and
Fehring. Three shocks occarred on the 13th, at
two minutes
baving a north.easterly direction. By the last of
these, which followed each other in rapid succession,
the walls of several buildings were cracked.

The well.known marble quarries of Massa.Carrara,
near Leghorn, which are stated to be the principal
source for obtaining white and veined marble, are
about to be purchased and extended by a company
with a capital of £140,000.

The first ordinary meeting of Reuter’s Telegram
Company (Limited) was held last Monday. The
report stated that the nett profits of the last six
months amounted to £6,645; and that after the
payment of all charges, and of a dividend of 8 per
cent. per annum, a balance of £2,442 would remain
to be carried forward, Mr. Reuter said that,
during the last six years tho receipts bad steadily
increased, and the present income was almost
entirely secured for several years by contracts in
this country and abroad.

That Paris would be a maritime port has long
been the dream of the denizens of tﬁat charming
city, That dream now seems likely to become
reality. One day last week there were ten steam-
boats of considerable tonnage unloading their
caryroes on the Quai des Taileries.

Dr. Boudin has presented a note to the Academy
of Scisnces on the falminating power of bodies
recently struck by lightning and of which he
adduces two remarkable instances. On the 30th
of June, 1854, a man was killed by lightning near
the Garden of Plants at Paris ; the body remained
for some time exposed to a pouring rain.  After the
storm two_soldiers, in attempting to lift up the
body, received two violent shocks. In the other
case, which occurred at Zara, Dalmatia, two artil-
lerymen who had been ordered to set np again in
their former places two telegraphic posts tha* had
been thrown down during a storm, took hold of the
telegraphic wire. Although it was two hours after
the storm, there was 8o much electricity left that
the men firet experienced a few slight shocks, and
then were both thrown to the ground. The hands
of both were scorched, and one of them did not
even for a time show any signs of life. The other,
in attempting to get up, sank down again, and in
so doing touched a comrade, who was coming to
his assistance, with his elbow. The third man was
then thrown down in his turn, experienced various
nervous effects, and his arm was marked with a
burn at the spot where he had been touched by
the other man’s elbow.

Being fully convinced that publicity is the best
security for premises containing valuable property,
Mr. Walker bas adopted the following method of
closing and securing his shops sice the burglary at
his establishment in Cornhill. The system adopted
is to protect the front Jf the shop by means of an
iron railing in lieu of shuiters. By this plan the
shop is perfectly open ; the gas being left burning
every passer-by at night is thus cnabled to view the
whole of the interior as well as in the day.

Mr. Galeand Mr. S.iunders have had an inter.
view, at Woolwich Arsenal, with several membors
of the Ordnance Select Committee, for the purpose
of laying before them their new invention for
rendering gunpowder non-explosive. Sothe experi.
ments were made, with which the committee were
highly satisfied, and expressed their intention to
take the matter at once into their consideration.

We understand that the Austrian Government
has received and accepted an invitation of the
Eoglish Government to have the Austrian

represented at the review of the flects at Plymouth.
It is also stated that the Anstrian ropeller
corvette “Erzber::‘f Friedrich,” C.pt.von eVipplin-
ger commander, will be at this review. Invitations

have also been sent to Italy, Prussia, and'the small
naval Powers.

past six in the evening at Fiirstenfeld,
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_There is abundant room for enterprisoin Virgi-
nia, for the Petersburg News says that in the whole
commonwealth there is not, as faras it knows, a
glassfactory, a button factory, a paper mill, 2 broom
factory, a manufactory of wooden ware, a brass
foundry, a porcelain factory, a chair factory, a car.
yet mill, a pin machine, an agricultural implement
factory, a manufactory for cutlery, a type foundry,
a factory wherein a single article of printer’s use is
made, a brewery, a calico print factory, a lock fac-
tory, a linen factory or a cotton factory above capa-
city for the commonest work. :

The Belgian Government has presented to the
Chambers an important projet de loi, modifying
again thq Customs’ legislation of Belgium. Accord.
ing to this projet de loi, pig-iron, which now pays
an import duty of 8s., will pay only 4s. The duty on
iron, which i8 now 2s. 6d., will be reduced first to
1e. 8d. and then to 10d. In July, 1866, worked pigs
will pay 2s.6d. and 1s. 8d. only after July, 1866,
instead of 3s. 4d.’as at preaent. Worked iron will pay
only a duty of 46. 2d. and 3s. 4d. after July, 1866.
The daty on unworked steel will be reduced to 4s, 2d.
Engines and machinery, which now pay £1 12s. per
ton, will pay only £1 4s.and 16s,; and the duties
on iron and steel will b: reduced successively from
£2 8s. to £2 and £1 123, per ton. Rolled zinc and
lead will enter free of duty., Asregard tin.plates,
the duty, which is now Gs. per ton, will be redu
immediately to 4s. 2d., and in July, 1866, to 2s. 6d.
per 2 cwts.

The question of the best and safest material for
the construction of water tanks for ships is being
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discu: in France. Galvanised irom, it 5
has been employed in the French navy, but this is
condemned by M. Roux, the author of a memoir on
the sukjeot, who finds zinc in the water kept in such
tanks, and in such quantities that he considers the
liquid unfit for domestic uses. M. Roux hasalso
made experiments on the preservation of water in
tanks that have been ungalvanised by removing the
coating of sinc with hydrochloric acid, which we
may suppose to represent plain iron vessels. In one
of these he placed distilled water, in another water
issuing from the green sand and containing some
chloride of sodium, and in a third river water con-
taining mcre chloride of sodinm. He found the
largest proportion of oxide of iron with the distilled
and river water. He recommends for the Imperial
navy water tanks tinned inside and galvanised out-
lidl:i. but he does not say how such tanks are to be
made.

Among the most recent propositions for effecting
communication between passengers and guards in
railway trains, is Mr. Godfrey Sinclair’s * Win
Signal.” It consists of two discs or wings plac
outside the end of the carriage. On pulling a chain
inside, the discs are released and fall outwards,
becoming visible to the guard, whose sole occupa-
tion during the journey between stations is to
watch for these signals. To enable him to do this
his van is to be widened one foot on each side, and a
window inserted which shall command along the
side & view of the train. We fear this widening of
the gnard’s van would prove a fatal objection to
Mr. Sinclair’s invention, if even the actuating
principles of the signal were better. Asit is they
are far from perfect, being only a complicated
system of chains and rings.

Referring to the late loss of life on the Matter-
horn a correspondent suggests in a contemporary
the following mode of proceading on very dangerous
groond, The party should first be tied together,
with a good selack of rope between each. Starting
close to one another, the leader should advance,
and, if necessary, cut steps, whilst the remainder,
planted firmly in the best position to receive a
shock in case of the first slipping, wait till he has
gone to the end of his tethér. He should then
plaot himself as the rest had done, and namber two
advauce to him, the rest all stationary. The
second having fixed himself, namber three advances,
and o forth.

Ouor readers may remember Howell’s plan of
communicating between passengers, guard, and
driver, by means of a tube running the whole
length of the train, through which balls or other
articles are caused to pass by expansion with bel-
lows, to give indications. W understand the pro-
prietors of the patent now propose to exhaust the
tobe by connecting it with an annulus on the fannel
of the smoke box, as a more economical method
than any hitherto tried.

A public meeting bas just been held at the
Alexandra Hall, Blackheath, to promote the ob.
Jects of the South-Eastern Industrial Exhibition,
for the districts of Deptford, Greenwich, Woolwich,
Lewisham, &c., which, by permission of the Ad-
wiralty, will shortly be held in one of the wings of
Greenwich Hospital. The chair was occu?ied by
General Alexander, who, in an address of some
legth, referred to the success which had attended
timilar exhibitions in various parts of the metropo-

, and promised the undertaking his hearty sup-

rt. Mr, E. J. Reed, Chief Coustructor of the

yal Navy, referred to the importance of such
exhibitions, as tending to create a spirit of emula-
tion amongst working men. Resolutions in ac-

:'&rdlneu with the objects of the meeting were

Warrang,—None
25 J. F. Joxks, Impr ts in Ri ki

plete tubes formed with longitudinal fine or projecting
ridges to facilitate their being fixed parallel with the edges
of vhe strips of leather which they are to support, or nar-
row strips of sheet vulcanised india-ruhber may be folded
longitudinally, the edges thereof being fixed at the backs
of the strips of leather which they are to support; or a
sheet of vuloanised india-rabbher may have several folds
tormed, in order that the stripsof leather may be supported
by the several folds of the india-rubber. In some cssas
steel-temperod wire is employed, hent into vandykes—one
vandyke bend resting on other such vandyke beads or strips
of steel ore used in combination with the above or sepss
rately, with numerous cuts at the upper edges in orderto
form numerous narrow springs. The elastic supvortsic:
applied at the backs of the strips of the leathor, so as13%
to project so far as the strips of leather, in order thatihs
elastic supports may not, when they we in use, come
nri::‘ac vhe kaives which are in the machines. Patent com-
pleted.

27 N. Trompsox. Improvements in etoppers for bottles,
Jjars, vessels, and tubes, aleo for ordnance and fire.armas.
Dated January 4, 1866.

This invention has for its ohject improvements in stoppers
for bottles, jars, vessels, and tubes ; also for ordnance anc
fire-arms, and oobsists in constructing a stopper of a ring
of a soft yielding elastic substance placed between two discs
or parts, an uoper and a lower one, to one of which is
hinged or jointed a lever, which, when turned on its hinge
or axis, is caused to act on the other part in such manner
as to move the two parts towards each other; w'en the
disos or parts are drawn towards each other by turning the
lever, they compress the elastic material between them, and
cause it to bulge or protrude cutwards all round the discs
or parts, and the lever is 8o formed as to retain the parts
from again separating until the lever is turned to allow
them to do so. Patent completed.

28 W. H. Roy. Improved means of checking the receipts
of ratloay clerks. Dated January 4, 1865.

The chief objeot of this invention is tn enable railway
companies to retain a counterpart of all excess of luggage
acd fare hers or ipt tickets issued to passengers

or e/

paper board. Dated January 4, 1865, £
‘The object of these improvements is to produce paper
board in a continuous, indeflinite length by a peculiar con-
struction and arrang of parts, as hereinafter desoribed.
In papermaking two distinet cl of hi have
been employed—the cylinder machiue, in which a cylioder
takes the pulp from a vat, ia which it rans and deposits it
upon a felt that passes between press rollers; and, second,
the Fourdrinier machine, in which a wire cloth apron is
employed which receives the layer of pulp aad deposits it
apon the felt to be run through the pressrollers in the same
imp t bine in a degrea the
qualities of both these classes of machines. A suitable
frame is employed on which is mounted, in any desirable
waaner, & large hollow oylinder composed of two end rims
or rings, connected at a short distance from the periphery
by longitudinal rods, on which rests a covering of wire
oloth, permitting the passage of water filling the entire
space betwecen the said rings. The cylinder may he sup-
ported in any convenient manner, and revolved by any suit-
able means, Around this cylinder in a circle, and at a
suitable distance therefrom, are arranged pressing rollers.
These rollers may extend entirely or ouly partially around
the cylinder. They are made adjustable in referecce to the
cylinder by means of pressure rollers and coiled springs,
or other suitable devices. The induction roller at the top
has a pressing device, 80 arranged as to force the said roller
away from the cylinder to admit the pulp, and the other
rollers have the pressing device 8o arranged as to force the
rollers down to the work., The boxes of these rollers may
be kept in position by means of set screws. Around the
said rollers passes an #ncdless wire mesh apron. The dis-
tance between this apron and the cylinder is sufficient to
allow the necessary depth of pulp to form the required
thickness of board. The distance between the cylinder and
apron may be varied by the said screw and spring or other
convenient means. The pulp from the hopper passing
between the oylinder and endless apron is compressed into
a web, then carried around to the last roller of the series
by the motion of the cylinder and rollers; it is taken up by
an adjustable coucher, the latter being situated at anangle
equidistant from the said roller, aud another roller placed
in an exterior projection on the circular frame supporting
the said rollers surrounding the cylinder. This ooucher is
made adjnstable by means of a spring and set screw, and
prosses the web against the two rollers. A felt passes
around the roller on the exterior of the circalar frame, and
another roller in the frame of the maochine, on which felt
the web is carried between the said roller in the frame and
a similar roller directly above. Within the oylinder is
situated a shallow re epracle or trough, ireferably occapyt
iog the whole diameter of the interior, and having a suit-
able discharge spout at ove end. This trough catches the
water that is pressed from the pulp at the top of the
cylinder, The ion box employed is posed of thres
longitudinal grooved rollers made of india-rubber or other
suitable material sitnated within the cylinder at the top.
The two upper ones reach the wire oloth surrounding the
oylinder, and the lower one works between the other two,
forming a tight enclosed space betveen the three rollers
and the cylinder. These rollers have -uitahle end bearings
and an escape pipe opea irom the said enolused space. The
inventor employs also a vibrating or reciproca:ing bar in
the hopper, for the purposeof interweaving the‘fihres of the
pulp, and properly feeding the same in‘o the space between
the cylinder and the endless upron. This bar is preferably
formed with rings and intermediate spaces, and receives its

ion in auy conveni . Patent abi d
26 G. K~NT. Improvement~ in apparatus for cleansing
and polishing knives. Dated January 4, 1865,

For the purposes of this invention, in order to give elastic
sapport to the strips of leather emplosed in knife cleaning
and polishing machines, the patentes employs strips of
cloth of woven horsebair or other strong hair or bristles.
These strins of woven cloth a'e (by preference) folded in
their length, and their edges are fixed, producing when
desired in each case a hollow tubular susport at the back
of the strip or niece of leather to whichit is applied. These
woven elastic supports do not project 8o far from the sar-
face to which their edges anl edges of the strips of leather
are fixed as the outer edges of the strips of leather project;
hence the elastic woven supports do not act or cume in con-
taot with the knives. In the place of, or in conjuoction
with, these woven elasti ts, hollow tubular vulcan-

PP

ised india-rabber supports are employed. These hollow

p b
vicket collectors and olerks, and thereby to give to nue:
companies a complete check upon all their servants who
are empowered to receive moneys on this classof trafic. To
attain this result, the patentee prints in duplicate blank
forms of tickets on paper of two different colours, to make™
a marked oontrast between the ouo to be delivere!, when
filled up, to the passenger, and the other (the original) to
be ined by the pany. These tickets he binds up to-
gether, 8o that the original and counterpart tickots will
alternate throughout the book, that is to say, all she sheets
of original tickets which are intended to remain in the
bnok and be filled up by the station clerk or ticket taker, as
the case may be, shall have a counterpart on the leaf fol-
lowing it, and these counterpart tickets shall correspond in
position to or underlie the original tickets bearing the
corresponding numbers, The original ticket, or that whioh
is to be rotained by the company, he proposes to print on
white paper, and the counterpart on orange, or such other
colour as will contrast well with the white, This marked
distinction in colour will enable any casual looker-on to
assare himself that the collector or olerk is following his
instraotions by filling up the whiie ticket to be retained,
and thus prepacing simul ly the receipt or h
for payment of excess charge for delivery $o the passenger.
Patent completed.

29 W WatsoN. Improvements in apparatus for propel-
ling vessels. Dated January &, 1885.

This invention cannot be desoribed without reference to
the Arawings. Patent completed.

30 C. PicRwoRTH, Improved means of communication
between pa<sengers and guard and between the guard and
clin'ver of a railway train in motion. Dated January 6,

865,

One object of this invention is to enable passengers in &
railway train to communiocate by sizoal wich the guard
when the train is in motion, and objeot is to enabl
the guatd to communicate with the driver. The means em-
ployed to communicate bet ween the passengers and the guard
consiat of a hollow tube of metal or ather material made in
divided lengths, but united when the train is made up, 8o
as to form a hollow tube secared to the railway carriages,
and reaching from or over one end of the train to the other,
and ending in or near the van, brake, or carriage of the
guard or other personfin charge of the train. The signal
[) fcated from the p to the guard by means
of the balls of metal, wood, ivory, cork, or other material,
such balls being placed (one for vach compartment of every
oarriage) in cups or of her rece :tacles ahove, but in conuec-
tion with the tube, and retained in their placcs until a
passenger pulls a wire or cord, when one of the balls will
be reloased and will fall into the tabe, aud will, by the
means hereinafter mantioned, be inpelled through the tube
into the said van, hrake, or carriage, when, falling upon &
metal gong or the suring of an alaram, it will imme-
diately attract the attention of the guard or other person
in charge of the train. The balls may be numbered or
marked 80 as to denote the narticular carriage and com-
partment from which they have been sent. The means to
impel the balls through the tube consist of pancumatic
pressure from fans or blowers connected by suitable ma-
chinery with the engine, and so0 arranged as to force a con-
tinuous ourrent of air through the tube when the train is
in i The i the guard and
driver is obtained by means of a separate tube tbrough
which the guard may send written messages or signals to
the driver of the engine in hollow balls; tbis ocould be
worked by means of a fan or blower in the gaard’s van, and
worked by hand or otherwise, Patent adandoned.
81 G. H. Davixs aud J. W. Jonks. 4 novel and improved
means of advertising. Dated January 5, 1865.
Provisional Protection has not been allowed for this
invention.
33 J. W. BranrorD. The purposes of washing, squees-
ing, and mangling linen, woollen and otker textile fabrics.
Dated January 5, 1865,
The documents relating to this invention cannot ad
present be seen, an extension of time for filling the final
specification naving heen petitioned for.
33 J. M. KirsY, Improvements in the means of, and
:ppamtlu Jor, generating steam and heat. Dated January
, 1866,
In performing this invention tLe patentee p: $0
construct a chamber of fron or other metal, or fire-bricks,

tion b

tubular supports of india-rubber may be made into com-

by preference in the form of an inverted cone or dome,with
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a furnace The floor of the chamber, which forms
the top of the fu , ahould be hori ] or flat. Behind
the furnace a flue is constructed, and an opening is made
for the ingress of oold air, which rushes into the chamber
by a pipe fixed in an oblique position,so that the air readily
ascends therein, At the top of the chamberis an exit pipe
for the heated air and steam, and brickwork is set up to
lose or plete the chamb Through the front of
the chamber a water supply pipe is passed, extending close
to the middle of the chamber,down which water is allowed
to flow slowly, 80 as to drop upon the hot plate or floor, and
thus become instantly converted into eteam. Coal or coke
may be used in the farnace,but jets of gas or flame from oil
will in most cases be found sufficient. Patent pleted

patent d the mi s to powder, and if they
are already rich in carb he adds sufficient
coal or other fael dust to render the mixture readily com-
bastible. He then agglomerates the mixture, bearing
therein the earthy or other i bustible ingredients,
which being in small quantity do not interfere greatly
with the combustion. When the earthy or other incom-
bustible suab are p in large q i he sepa-
rates them as far as possible from the carbonaceous mat-
ter by sifting and washing the pulverised mineral, and he
then aggl tes the carb idue, adding if ne-
cessary coal or other fuel dust before agzlomeration. The
apparatus which he loys for aggl the dust of

34 J. 8xeLTON. TImprovements in ploughs. Dated Jan-
uary 5, 1868.
This in in the construc-

: 1o 2 "

fuel is intended to effact successively and continuously three
operations—viz., mixing the fuel dust with limein a dry
or nearly dry condition, puggiog the mixture with alkaline
silicates in solaution, and moulding the ‘mixtore into blocks

p
tion of ploughs, whereby the p is bled to shift
either of the mould plates free of the land side or furrow
by the simple turnwrest handle either to the right or left,
or by any other equivalent mechanical contrivance, such as
& lever or screw shaft, while bz the same action the other
plate is thrown forward together with the gutter for com-

cing the return fu The handle is fixed
between the two plough arms or di HE | [

fant for t port. Patent comp
41 J. O. BAvLEY and D. OampeeLl. Improvements in
lamps for burning the vapour of volatile fluids. Dated Jan-
aary 6,1865.
This invention consists, firstly, in the application of a
current of air for the purpose of kecping the fluid ia the
burner tube and reservoir of the iamp cool, thereby

13

'

shaft at the end of which a pinion or thed wheel is
, ing with a hori 1 1 toothed rack or

quadrant set on a vertical axis, and connected to the two

monld plates; it is, therefore, obvious that, by winding the

turnwrest handles in the required direction, one or other

of the plongh moulds will he shifted free of the furrow

as first stated. Patent completed,

35 J. E. Witsox. Impr sngines,
msm the springs of railway carriages. Dated January s,
. In constructing a locomotive engine acoording to this

it is preferred to employ four pairs of wheels,cach

with an outside crank pin, which are coupled together, and
also to two orank pins on oranks at the end of a central
crank shaft, which is driven by two steam engines situated
between the side framings. In order that locomotive
gl may, with ding their length, pass freely
round curves, the forward and hinder axle boxes have a
short play between their horus,so that the forward and
hioder axle can move endways with their boxes a short dis-
tance. In coupling the wheels together, the orank pins or
joaraals for the coupling rods are made spherical,in order to
allow for the endway motion of the axles when passing round

ing perfect safety from explosion hy overheating. The
N o1 + dly, in & method of lating the

draught. It would be better to throw in the zinc ore at
stated intervals through a door at the top of the futnace,
and to moderate the blast while the 2ino is passing off,
Patent abandoned.

47 W.O. Tauraar. Keeping the substance of eggs fresh
and sweet, Dated January 6, 1885. .
This i t i {n beating the subst of the

egg, without the shell, until the white and yolk are
thoroughly mixed. The patentee then strains the mixture
through lin or simil terial, and then mixes with
it sugar or salt, in which state it may be preserved quite
fresh for an indefinite period. The egg must be submitted
to moderate heat ¢o facilitate its combination eithec with
the sugar or salt. Patent completed.

48 C.ox B . Impr in {
(A communication.) Dated Jaouary 6, 1865,

This invention consists in constructing locomotive engines
with, or in applying thereto, au air chamber or chambers
and valves and valve gearing, wherehy, 'Ix::" t!:!o sveam is

4

engines.

shut off and the valve g g N may

be converted into foroe-pumps for densing or pamping

airinto the said air chamber or chambers, whereby the

gradual § of p thus prodaced may oppose a

gradually § ing aud elastic p or rosist to

the pistons, and quently to the lated inward
tion of the

h T L
amount of light, which the inventors do in the first
arrangement by a cover fitting closely over the outer
surface of the burner, and which contains holes or projeo-
tions 8o arranged that, by shifting the said cover or regu-
lator more or less, one or more of the apertures may be
closed. The cover or regulator referred to may in the
second arrangement oither form part of the said jacket or
be fitted independently, Patent abandoned

43 J. LrBAUDY. A new system of boiling grain sugar in
vaouo. Dated January 6, 1865,

After having run into the apparatas a certain quantity
of syrup dissolved and clarified by the usual process, and
when sufficiently 4 d, the p i d into
the usual apparat ployed for that purpose a quantity
of grain sugar, such as is produced from the cane and
beet-root manufactures, or from the refineries, varying the
proportions according to the quality of the syrup, that of
the grain sagar in;.roduud thm"i"b aad the quality :: the

ired to be ‘produced e introducti

ive or train. The air so compressed
may press on pistons in small cylinders working timb
or metal friction blocks ur brakes placed against the, iron
driving-wheels of the ongine, or against the wheels of the
tender, or the rails for assisting the r i Patent
abandoned.

49 G. HascLring. Improvements in wmaokinery for
shaping and trimming the Rsels of boots and shoss. (A com-
munication.) Dated January 8, 1865,

This invention oconsists in so constructing and arranging
machinery that the heel of a boot or shoe can bLe shaped
and trimmed by the single operation of turning the boot
or shoe about hal! way roand on the centres on which it is
adjasted in the hi Patent abandoned.

80 T. Ricaarnsoy and M. D. Ruckxr. Improvements in
treating guanos. Dated January 6, 1865.

‘The patentees claim the application and use of a solue
tion of phosphoric acid and sulphuric acid of a solubl
hosphate of lime, dried up or absorbed by means of an;

sugar d p the

grain sugar is natarally and easily performed by the

aotion of the vacuum, no matter by what mechanical

means produced, and l;.h’ he accomplished at ouce or by
fon oh e di gt

acurve; a slight play is also allowed the k:
on the driving shaft and the connecting rods. In construct-
ing springs for railway carriages, in order to render them
more suitable for varying loads, flat straight bars, by pre-
ference of Lemperad steel, are used, and they are so arranged
that, when there is a light load in the carriage, only part
of the elastio bars come into action, and, consequently,
the desired elasticity, more and more of the elastic
bars mh:‘g into action to support the load as it becomes
ter aa R the "

8 R g hars
tating the complete spring, and near the ends thereof, are

of the grains of
sugar is immediately effected by hard boiling,and may
be also facilitated and acoelerated by some peculiar dis-
position of the orifice of introduction. The graina being
thoroughly separated are, in the first place, washed and
parified, and, q ly, bleached ; suhsequently, by
means of successive overcharges of syrup, as practised in
the ordinary process, they become bigger by being covered
with fresh coats of crystallisation, while at the same time
they provocate in the syrup the formation of fresh crystals
which adhere to them in sach a manner as to produce a
homog mass. Patent completed.

blocks having between them and the next elastic bars
spaces sufficient for the elastio play of the bars which
{eo-ln and support the load, but as the weight of the load

and g y the first bars which receive the
load come in contact with the blooks between them and the
next elastic bars, and are supported thereby and by the
elastic bars by which the blocks are supported, and 8o on
til’l a2 the elastic bars come into action. Patent aban-

me

43 J. A, OCasTrEER. Improvements in looms for weaving.
Dated January 6,1885.

This invention relates to double looms in which two
pleces of fabric are woven at one and the same time on the

phosp y
absorbent material or drier, for improving the fertilising
action of guano, in the manner stated. Patent completed.

81 J. Ros Impr ts in furnaces, ashpits,
and flues for the consumption of smoke and nexious products
of combustion, and in the apparatus or means connected
8

rewith. Dated January 6, 1866.
This i i 1 to i p ts in the
construotion and t of fu hpl

, aod
flues, the ohief objeots of which are to consame the smoks
and other noxious products arising from combustion,
together with a large saving of fuel. Acocording to one
modification it is proposed to have an air-tight dovr in the
ashpit with an orifice formed in it into which a tube is
inserted leading from fanners or other apparatus for
forcing or drawing air into the ashpit, thence up through
the fuel and along the flues. Instead of this arrangemeat,
perforated tubes may be introduced into the ashpit near
the fire bars, and air forced up through these perf:
into the fuel and flues; and perforated tubes may also be

same level. The warps for the two fahrics pass b

the dents of two separate reeds attached to oue or more
caps, and to one lath or batten, there being two

shattle boxes and one or two slots on the same level.

38 A.V.Nzwrox. Oertain impr [
chines, and mechanism for driving the sams.
cation,) Dated January 5, 1865,

This invention relates to that claes of sewing machines
which produce what is termed the lock stitch. Instead of
a traversing shuttle being used, as heretofore. for taking
up the loop of the vertical needle, an oscillating bobbin
holder formed with a brake is used to catch the loop of the
needle thread, open it out, and pass the bobbin through
the loop. Patent completed,

37 J. O. AMosand W, A Certain impr [}
$n the construction of tubnlar boilers, and in the means of

I8 sewing ma-
(A communi-

oleaning the tubes of such boilers. Dated January 5, 1865,
. The main £ of Ity in this i tion is the com-

bination of a horizontal cylindrical case, containin,

within it cylinder forming a fire chamb l»nz

ashpit,
flue, with a second cylindrical case fitte¢ with tubular flues
like the boiler of an ordinary portable engine, the water
spaces in the two divisions of the boiler being connected by
neoks or tubes which unite the two cases and form passages
through which the water can circulate freely. In some in-
stances the patentees rake the iuternal or fire chamber
cylinder of the same length, and in others shorter than the
enclosing oroater case. When the length is contracted they
employ the space thus gained beyond the fire chamber
oylinder as boiler space, and insert therein short leugths of
fire tubes which conduct the flame aand heated gases through
the extended portion of the boiler. The flame and gases
then pass upwards and return through the tube in the se-
oond case, and after circulating d the water
spaoce in the lower cylirdrical case pass thence through an
up-take to the chimney, The improved boiler may be set
in briokwork, or it may be oon:}mgud as a self. ined

ey

Instead of using two pioking sticks only for actuating the
p and shattles, the i tor employs a picking stick
at each end of the lathe, and either one or more as may be
found desirable in the middle, but one in preference. The
picking stick or sticks pass throagh a slot or slots in the
lathe or lathes, and are worked by tappets or prajections
on the tappet shaft or on shafts parallel with the shattle
boxes andslots. When desirable, instead of forming a slot
orslots for the oentre etick or sticks, he divides the lathe
into two parts, leaving between them a space merely suffl-
cient to allow the traverse of the stick or sticks. In all
cases thore will be three or more pickers and picking rods,
and when there are four picking sticks, each picker will be
driven by its corresponding stiok, but when there are three
picking sticks the oentre stick acts alternately upon two
pickers, one at each side. Patent abandoned.

44 B.Dossox, W. BraTer, and R. HALLIWELL,

Im-

provements in machinery for ginuing cotton. Dated January

6, 1865,
"This inveation oonsists, first, in applying to saw gins of
the ordinary ion two £ d metal cylind

duced {nto the and so ged iun it that, when
the air is forced into the tubes, it acts upon the burning
fuel in small currents by passing through the perforations.
Patent abandoned.

82 E.1ver, Improvements in apparatus used in train
signalling on railweys, Dated J. 'y 6,1865.

This invention has for its ohject improvements in appa-
ratus used in train sigonalling on railways, Hitherto, in
signalling trains by means of the step-by-step or dial tele-
graph, very great unoertainty has been found to exist from
what is technically known as tripping. This is oaussd in

inst by the itting key used by the
signalman, worked at too great a speed, causing the
distant instrument to trip or lag behind, and thereby
exhibit one particular signal at a station and quite a dif-
ferent one at another station, At other times the trip-
ping has been d by bad tact, especially where
1 ly d ts have been cmployed, the
requisite time for the efficient ing of the instr t
not having been allowed for in the construction of the
transmittiog key, the eleotric currents being seut faster
than the hauical g ts can keep pace with.
Nov, in order to avoid these irregularities, the p 1
gos this i ¢t in pairs, in sach manner that,
it ic is required to it two or more currents along the

P y q
each furnished with an internal damper, and, secoundly, in
applying to saw gins a lattios cloth or creeper to collect
and deliver the cleansed cotton in any required position.
Patent complated.

same wire in the same direction, the indication on the
dial will only record one signal, and this arrangement has
the further advantage that, after the signalman has for-
warded one signal, which appears on the dial of the distant
instr he can it two, three, or more intima-

45 J, Onaw and J. MACAULAY. Improvements in
ornamental fabrics. Dated Jauuary 6, 18685.

The ving of two-faced | fabrics, or fabrics
presenting a distinct and complete pattern on both faces,
with warps differing in colour from any of the wefts, and
‘woven 30 as to constitute essential parts of the design, and
3 duoe varied chamel effoots, lally as set forth.

atent ipleted

¢4

ler, as desired, Patent

38 G. A, BucrAoLz. Improvemenis in apparatus for
Aulling grain, and for reducing grunular substances. Dated
Juw! &, 1865.

This f | describad withont vef. to
the drawings. Patent completed.

39 T. Picxrorp. Improvemonts in preparing and keepin,
aerated beverages. Dated January 6, 1865. ™ ping

The patentes claims mixing and bottling, or otherwise
enclosfng, in order to keep for subseq use adrated

48 A, Rxyxorp:, Improvements in smelting zinc ores,
and in apparatus employed therein. Dated January 8,

1865.

This i i ists in the arrang tof af
(such as a blast f ), & flue, and cond . ashereal!
described, so that zino, otberwise oalled spelter,’can be
smelted from its ores in it instead of in the retorts that are
ordinarily employed. The zinc passes off ic vapour with
the smoke at the top of the blast faraace, and, in orderto
retain the zinc in the metallic form, air must be carefally

liquids aad spirits, or other suitabie liq , in bi
tion. Patent completed.

40 J.E. VIO?VI;:I"I. n‘:im"
carbonaceous miuerals, and in the apparatus for prepari
agglomerated fuel. Dated January 6, 1865, for proparing

The object of this invention is, firstly, the application of

ts in the treatment o,

luded at the top of the furnace, or preferably coke must
be placed in the flue, or charcoal may be employed instead;
the coke will be heated Ly the smoke, or it may be heated

f | otherwiss, 30 a8 to reduce the zinc to the metallic form.

The iuventor leads tbe fluo into a chamber or series of
ehll:lb!l;l (or‘_ooneoming the zinc from the smoke, This

processes embodied in former patents along with other pro-
cesses to minerals, such as shale ini b

I's may be either a large room or a seties
of spaces, or of pipes or otherwise, and may be eoo!ed ex-

matter mixed with argillaceous,earthy,or stony substaaces,
80 a8 to render their carb porti ilable for
fuel; and, secondly, the construction and arrangement of
apparatus for effecting the processes embodied in the said

P apon , 80 a8 to p
blooks of aggiomerated fuel. In applying the agglomerated
processes to minerals containing carbonaceous matters the

by water. The smoke, after leaving the

tions, generally known as bell or gong call signale, in rapid
succession without alteringin any way the previoussignal
exhibited on the dial plate of the distant instrument.
Patent completed.
53 G. REYMOND.
p ts for toh
January 6, 1865,

This invention has for its object the so constructing the
escapements of watches and other timekoepers in which
balance or swing wheels are employed as to render the
overturning of the balanco impossible. For this purpose
the impelling pullet, which receives the impulse from the
teeth of the escapement wheel, is carried on the axis of
the balance or swing wheel, as is usual ; the unlocking or
discharging pullet is not carried on this 2xis, but a pinion
in the axis gives tion to a d and larger pinion,
which is Ly preference formed with three times as wany
teeth as the pinion on the axis of the balance or awing
wkeel. The unlocking or discharging pullet is either care
ried on the axis of this larger pinion, or motionis trans-
mitted to it from this pinion. By this means the balance
wheel must make three complete revolutions hefore it can
trip or overturn, Patent completed.

85 G. B. GALLowAY, Improvements in motive power and
means of ication bet p gers while travelling
and I ted therewith, Dated January 1,

Improvements in the construction of
and other timekeepers. Dated

y
may still carry some zinc with it, which should be removed
by passing the smoke through a condenser with water in
it, or otherwise. The blast furnace may be of the same
construction as that genorally used for smelting lead slags.
The coke in the flue would be placed near the part where
it leaves the blast farnace, and the flue would be a little
larger {n this part than in others, to prevent stopping the

1885.
These improvements consist fin the applicacion of
principles involved in part described in the specifications of
former p. g d tothe p p tee, dated respeoc -
tively March 16th,1859 (N .. 651), and October 31st,1857 (No,
2,765), and in motive power and means of communication
as between passengers while travelling, and appliances
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connected therewith. The invention consists in the com-
bination of air and water, which the patentee jointly or
y forces into steam hoilers, generally by a suitzble
arrangement of feed pipes and valves in connection with
thc furnaces or any other parts of bollen and in respect
to boilers for 1 tive purposes app f she purp
of travnsit by sea or land, he prop i d of sur d
jog the upper tubes with water (as ‘is now the general
practice), to fill the space with atmospheric air, in order
that it may combine with the steam which arises from the
water by which the fire spaces and other parts are sur-
rounded. And where larger boilers are required for othor
he adopts the ion of boiler and furnaces
by which he causes the smoke and gases to pass over a ooke
farnace or fire by a suitable arrangement of the flues and
tabes (similar to the plan described in the specification of
patent No. 651 before referred to) before it passes into
the uptake or chimney, and as a further means of
economising power, he causes the boiler feed pipes to
pass over or underneath, or by the sides of farnaoes or fire-
places; and he also foroes water and atmospheric air
through pipes by a | foedin 80 that
steam or mctive power “shall be uwnnble at the end of
sach pipe, which may be at once applied to engines, or
may be first uevlvad through a pipe having a steam valve
affixed in it (| ted with an in which it
shall be subjected to greater heat, it required), or through
a separately conatructed fireplace as a means of superheat-
ing it prior to its being applied as motive power. Or he
produces motive power through the use of any of the
Inovn agents by which loleet.riclt,y is p

made, and in the like manner to the oonstruction of such
nursery pins herein referred to. The patentee proposes
protecting the points of brooch and other llko fastenings by
securing a piece of wire or its equivalent to the back or
end of the brooch that not only forms a loop catch or
shield for holding the point end of ths pin or bar, bat
also forms a shield around the pins to protect it from
injuring the wearer or others that may he brought in con-

tact with it, such as inf: or young children while being
nursed. Patent completed.

61 T. Horrex. Improvementsin brushes for brushing
the hair, which improvemente are also applioable to drushes

for other purposes. Dated Jan 7, 18685.
These improvements have for their ohject to remedy these
evils by forming the part, or the prhwlp;l plrt ol the brush
being d

tad thar int

of the animal, are diate of their
length by a transverse bar which forms the mouthplece of
the hit, The two longer cheeks are also joined to-
gether hy a similar oross bar, which, when the short and
long cheeks or branches on either side of the bit are nearly
parallel with each other, comes behind ard correspcuds
with the bar connecting the shorter cheeks. When the
rein connected to the rings of the shorter cheek is pulled
on, the cheeks merely act as levers to draw back the
mouthpiece of the bit, as in the ordl soaffle
bit; when, however, the rein connected to rings
of the longer cheek is pulled on, the bit acts as
a curb, the cheeks heing then caused to separate the one
from the other by turning on their pin fd'“' 80 causing
the oross bars which form the mouthpiece of the bitto
te the one from the other, and by thismeans produce

in which the bristies are set, capabl d from
the base or back tb f for f ol’ l ing or other-
wise, and of being readily; ro-lppliad sgain when a cleansing
has boen effected, and by divldlng the bristles into rows or
sete which are fixed in separate slips or bars of wood or
other similar material, connected and beld together by
canvas or otherwise, to fonn joints as hinges hetween them,
by which, when this part of a brush is removed from the
back or body, it may be lolded at any of thuo hlngo jorlnu
to admit of the rows of bristies being

and freely cleansed from thoir roots to thew

brush or other ol t the

or other immersion of them in hot or other wsur or fluid.
One or more rows of bristles at each side of the brush may
bo psrmanently attached to the back, and be used as

d or
polnh by N

d, and

in with water or lir, or both, by
and throngh suitable arrangements, lnoh as pipe-. ulu-,
and accumulators; and in peot to f

allowing the gnnlmm thm to pass off so quickly as thcy
do at p he p the tubes in a cir-
cnhrorothvrdlnoﬂon tou great an extent as the con-
struction of the boiler will admit, the object being the
more complete utilisation of fuel; and for this object he
may aleo split up the flame in its passage through the
tubes by angular divisions, which he shall place horizon-

tally within them. The invention ocomprises many
featares which we cannot here quote iu detail. Patent
completed.

56 B. W. BaxtLeY and W, H, BaiLer, Imp'owmu in

for the other movahle portion of them. The
holding of the movable portion to the hack or base may
be by a wire or wires passed through it, and through prajeo-
tions from the back or body, or by other suitable means,
Patent completed,

63 J. F.Jonxs. Improvements in machinery for the
manufacture of paper board. Dated Janaary 7, 1865,

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

63 A. BarLow. Improvements in jack and slubding
“frames.” Dated Janusry 9, 1865.

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

64 J. H. Jonuson Improvements in machinery or appa-~
ratus for ol rics, coffes, and other grains or seeds

Snisking B ARotographs, and in the ploy
therein. ated January 7, 1865.

This invention relates, firstly, to improveroents in
finishing photographs on paper after they are moanted on
the oardboard or other duoriplion of mount, whorehy the

fndividual f of suc t are od to stand
out ﬁn relief more or le- the samoas in nature, and consists
i ing the top under an

improved phowguphlo pm. whmby an exceedingny
smooth surface is produced, and afterwards placing such
mounted photograph upon leather or other suitable
matrix, beneath a die fixed iu a fly lever, embossing or other

itable press, and ing sach die to descend upon such
mourted photograph, in order more or less to raise the
most prominent parts of the picture, and cause them to
stand out, 80 obtaining a picture in relievo. The dies for
producing such effect may be engraved, etched, or sunk in
the ordinary maaner, or they may be made by any of the
well-known phowgnphio processes of engraving, or by the

bi-ch ieed gelatine p By means of this inven-
tion the patentoes nro enabled to produce medallion
portraits in reli may also be

obtaived by colonrlng the background according to taste.
The invention cannot be fully dcwribed without reference
to the d gs. Patent let

57 E. Braxxs and C. W. Finzzr. Improvements in the
construction of vackum pans. Dated January 7, 1865,

In carrying out this invention the patentees construct
these improved vacuam pans so that the steam, hot water,
or other heating medium med, rhall be lntrodneod into
the ends of one-half, or thereahouts, of the of
heating tabes placod across the interior of a vacuam pan
at one side or end of the pan,and into the ends of the other
half, or th b of the ber of heating tubes at the
other or oppoeite side or end of the pan. Thus the upper

Aaving an outer hull or inner pellicls. (A communiocation.)
Dated January 9, 1865,

This invention relates to that olass of maohinery for
cleaning rioe, ooffee, or other grain or seed of a like nature,
wherein the grain or seed is cleansed by attrition ina
vessel or mortar, such attrition being produced by the
action of a screw-bladed propeller revolving horizontally
near the bottom of the said vauel or mortar. According
to this in ton it is prop hen the surface of
the vertical propeller shaft, or to make it of stone or
other substance of a grindi r gritty or to en-
close the propeller shaft io a long tabular collar or casing
composed of atone or other substance of a grinding or

additional pressure on the jsws of the nluul It will
thus be seen that the bhit bines the

soafle and a curb, and that the muffle and the curb can bo
used either separately or jointly. Patent completed.

67 J. Ou.lml. Improvements in taps. Dated Jan.
“"Tis iaven
hu to an imp ¢ in the
Mty licable to

aps ap gas, steam, or
other ﬂuid- with the vin o obriate the danger of the uid
taps being lnndnruntly turnad on, or lmpodntly tnrned
off, whmby, y against waste or leak
ulting t in omploylng

is obtained +
in connection with the stem of the plug (by which the tap
is turned), a catch or spring tap movement, 80 lrnnged
to admit of ita taking into a og notoh f¢ d
externally in the band of the tap, by which means the plug,
when thoronghly taroed oﬂ (o securely held or retained in
a fixed poeition until e medium of the
thumb and fioger whilst turning on the tap. Patent
abandoned,

68 W. Davixs. Improvements in mackinery for the
manufacture of *‘eavendish,'’ ** negrohead,” and other
tobacoo. Dated January 9, 18686,

A machine constructed nooordlng to this invention may
consist. of, say, one, two, or more horizontal rollers, cylin-
ders, or drnmn, mounted parallel to each other (when more
thap one is used), and revolving in saitable bearings, or in a
stationary frame. Immediately above each of these lower
rollers the patentee mounts one, two, or any required number
of rollers of the desired width, which work in vertical sliding
bearings within the stationary frame, each of which hear-
ings have oonnocud thereto a vertical Iink rod, tho lower
end of which is jointed to a h !
having their fulorams on the inner end, and which levers
he fits on their outer ends with sliding weights to regulate
the pressure. The lower rollers be drives by tooth, friction,
or other suitable gear, in the same direction, and the upper
rollers he also drives in the same way, but in the opposite
direction to the lower rollers, Ia connection with these
pressing rolls he uses a numter of trays, which trays he
forms with stout edges on the two longltudlnll sides,the ends

gritty natare, or to make such part of the
metal having its sarface roughened, by which means a
better rubbing and ocleansing action on the substances
uader treatment is obtained. Patent completed.

65 J. WxLsn. An improved method of lighting sireet
lamps, and in the apparatus or means conneoted therewith,
Dated January 9, 1865, .

This invention essentially relates to a very siniple appa-
ratus to be used for the lighting of street and other lamps,
aud bas for its object the doing entirely away with the
ladders now in use, and not only to enahle the lamplighter
to reach and light the laraps with greater ease, but also to
evable him to light a much greater number in the
same period of time than he has been able to do
hitherto. It has also for its ohject the enabling of private
parties to light their gaseliers, lobby lamps, stair lights,
shop window lamps, lamps in the front of pablic ’md pri-

of the b boing sot ble them to readily
of | enter b thLo i rollm when the same are in
h ti ‘The

to bo d he 8p d evenly upon
these trays or ¢ to it h be-
tween the rollers, when he passes them between the u apper
and lower set of rollers, whlch gives the required pressure.
A reoiprocating motion may be given to the rollers, so that
each portion of the tobacoo on the trays or troughs may
be acted upon by the rollers several times, when the p:es-
sure of the rollers may be increased or diminished, as found
desirable. Toconvert the tobaocoo into a cake or slab, the
upper pressing rollers he forms of nnch a width as to cover
the space b the two vertical edges of the trays.
Patent completed.

69 R, A. and G. H. MGHRTOLLER, Improvements in flyers
for preparing cotton and other fbrous materials for spin.

ning. Dated Jannary 9, 1865.

This invention relates to those ﬂ{ ers which are provided
with either single or double, and consists in an

vate houses or buildings, and lamps otherwise
without the use of steps, ladders, or chairs, and conse-
quently the doing away of the great inconvenieucs and
danger now attending these and other modes. The appa-
ratus of a hollow stem or tube fixed to a rod or

evaporating tubes of a pan may recsive the heati

atona side of the pan, and the iower tubes receive the heating
medium at the opposite side; or the distribation of the
tubes baring the heating medium passing throagh in
opposite directions may be arranged in the vachum pan in
any other way which may be preferred for the purpose of
producing an oqninlonz result, Patent completed.

58 J. Atxins. Impr ta in the fe

metallic bedsteade, which improvements are also applwabla
1o the manufacture of other metallic artiolss. Dated January
1, !“5

i g together certain of
tbc plru of bodmnds md other meullio articles by the
of ting. the said | ts being also

applicable to the Joining of such pnrt.n of other metallic
articles as may be oonvenicntly joined by the process of
Patent

59 W. Baxkn. Iupmemuu in the manufacture and
refining of i iron and uul. Daud January 7, 1865,

This to impr ts in the
tare and refining of iron and steel when such iron and
stesl are prodnced cither by what is known as the Bessemer
process or by similar prooesses, such as, Ly the injection of
air or of steam, or of air and steam, or when such iron
and steel are produced or refined in and by means of
what are known as air reverberatory or puddling furnaces,
sach fornaces heing so constructed as that air or steam or
air and steam may or may not be injected into or upon the
molten metal. The object of the invention is to cause
and facilitate the removal of certain impurities sometimes
contained in cast or pig iron or other fusible compound of
iron asd carhom, such impurities, in addition to others
usaally present, being pbosphorus snd salpbhar. The
separation of these elements from the molten metal is
effected by the employment and use of metallic zino,
which tho inventor finds combines with and causes the
separation from the molten metal of the phosphorus and of
the sulphar in part or entirety, Patent adbandoned.

60 J. J. BLacknan. Certain improvements in droock
and other like fastenings. Dated J y 7, 1865.

This i tic ists in 3§ the ity for
the ordinary hingejoint comtron in the attachment of pins
to brooches or otber like fastenings requiring a pin or bar
as the back by oolling the wire of which the pin or
bar may be composed into a small circle or circles, thereby
forming a spring at that end similar to the manner in
which the same portion of a nursery pin is or has been

handle which the lamplighter carries in his hand. Within
the hollow part of the stem there is arranged a sliding rod,
acted upoa by a spring also in the interior of the stem ;
this spring maintains the rod by its pressure in the lowest
or uppermost position which it is capable of assuming
within the tube. At the lower part of the tube a slot is
made, and through this slot a knob or handle passes, con-

of | nected to the interior sliding rod, the use of the knob

being that the tbumb or finger may be applied to it, and
an upward or downward motion imparted to the rod. In
one modification the upper end of the sliding rod is formed
with a vertical hole in it to reoceive alucifer or other match,
and the tube is extended above thispoint and closed over on
the top, its interior surface being roughened, 30 that when an
upward mMion is imparted to tho sllding rod the matoh is
struck against the h rface and at onoe ignited.
‘When used for lighzing street Iunpl tho part of the appara-
tus holding the match is placed th the central open-

arrangement whereby the inventors are enabled to obtain
what is commonly called a soft bobbin, but in a compact
form. Aocording to the urual plan, when pressers are
used, the sliver, after passing through an aperture in the
neck of the flyer, is drawn partly around the periphery
thereof before it passes down the leg, -.nd morc twm thu
is necessary for the after
required in order to reaist t.ho strain or dng t.: which the
sliver or thread is suhj This in
avoiding this strain or drag around the neck of the fiyer,
80 that the inventors can make a sliver with leu twilc. such
as is usually made by the y flyer wi

'ro ao0oouplish this they oause the nlinr or thread to luu
from the neck of the flyer in a line with the leg thereof, and
it therefore passes direct to the said leg, and then to the
presser and bobbin as usaal. Patent abandoned.

70 B. P. BipDER. Dated
Jsouary 9, 1885,

The chiet p;ru of the ordinary theodolite are a telescope
with a spirit level attached, a vertical arc for taking
angles ot altitude and depression, a horizontal lim» ud

Improvements in theodolites,

icg at the bottom of the lamp, and when in proximity with
the jet the percussive action is imparted to the rod, the
match is ignited, and the fire is communicated to the jet.
‘When used for lighting the lamps of public or private
houses or buildings the apparatus and the mode of procs.
dure is the same as when used for lighting street lamps,
hut the apparatus is in general of smaller dimensions.
The top of the rod carrying the lighting apparatus is fitted
with a hook or key which the person who carries the light
ing apparatus places upon the usual thumb handle of the
plug of the gas cock, and by giving a lateral or vertical
motion to the rod, the cock is turned, and the gas ready to
be ignited. Patent completed.

.66 L. Wenses. Improvements in bits for horses and
other animals, Dated Javuary 9, 1865,
In constructing a bit for horses and other animals ac-
rding to this i i the bit is composed of four
cheeks or branches, two to come on each side of the mouth
of the horse ; the two cheeks on each side are of different
lengths, and are connected together at their upper ends by
a pin joint, Each cheek oarries at its lower end a ring,
to which a rein is to be attached ; the two shorter cheeks
are also prolonged a short distance above the point where
they are pin jointed to the longer cheeks, and at the upper
ends of theso prolongations they are furnished with other
rings by which they are d to the headstall. To
these rings is also attached a light chain, which is to pass
behind the lip of the horse or other animal; the two
shorter cheeks,which come one on either side ot the mouth

for taking horizontal angles, and the bearing of
ohjeou. and two lel plates with foar conjugate screws,
by which the instrament is ldjluud. Now this invention
oonsists in constructing th with two tel
parallel to each other (one on each sideof the vertical aro),
the objeot glasses of which are reversed ; there is a level
immediately above the two telesoopes, 50 that when the
instrument is set at zero (and the conjugate screws are pro-
perly adjusted) it is perfectly level. Patent completed,

PROVISIONAL PROTECTIONS.

April 65,1865,
964 J. Bethell, King Wmh.n-nms, Oity. Improve-
meuts in bnilding barges, ships, and other vessels.
ay 4, 1866.
1243 G. Joese, Giltspur-street, City.

r hangings.
paper hang Dated May 18, 1865,
1374 J. Mitchell and G. Tilfourd, engineers, Sheffield.
An improved mothocllho'l testing nll::; aud other ,springs,

Improvements in

May 20, 1

1391 C. Budley, Oldham, Lancashire, meohanic. Oer-
tain i hi for spinning and doubling
cotton and other fibrous subst A icati

Dated May 28,1865,

1440 H, E. Nevn.on. Chanoery- lsno. meclnnical dratte-
man. Oertain imp pp to spinving, wegv~
ing and kniting hi (A fcation,)
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Dated June 13, 1885,

1585 E. T. Hugh+s, Ch y-lane. Imp in
the means of producing from rosaniline blue and viotet
oolouring matters soluble in water. (A communication.)

Dated June 15, 1865,

1619 T. Rothwell, Ramsbot.wm, Laacashire. lmpme
menta in rubbing or rolling llen or cotton cardings,and
in apparatas connected therewith. '

1623 G. E. Way, Norfolk-street, Strand. Imp t

1843 J. Saunders and J. Pnper, Cookley Iron Woth,
Kidderminster. Impr
the manufacture of tin and ume phus

PATENTS APPLIED FOR WITH COMPLETE S8PEOI-
FICATIONS.

Dated July 13, 1885,
1837 T. C. M‘Keen, Irvington, U.8, A diving apparatus

in the manufaoture of pianofortes. (A cominunication.)
Dated June 20, 1868.
1657 J. Parrish, O. Thatcher, and T.Glasscock, Goswell-
street, fireproofsafe manufacturers. Preventing the foro-
ing or wedging open iron safes, iron doors, and strong

rooms.
Dated June 23, 1865,

1681 C. Bwelll Bedford-square, oficer Italian army. Im-
provements in turntables.

1682 M. D. Rosenthal and 8. Gradenwitz, Church-row,
Houndsditch. New or improved compositions in imitation
of fvory and woods, to be employed in the manufactare of
umbrella-tips, umbrella and walking stick bandles, and
other useful and ornamental purposes.

Dated June 36, 1865,
1699 J. Nugent, Bixk‘mhud , shipw- ight. lmprmmu

in means or app r's on rail-
way trains io motion,
1703 C. W gt s Co ial Wharf, Kings-

land-road, and G. Evaus, Gloumur-plue. Portman-
square. Av improved pulping and compreesing machine
for the treatmont of peat as a fuel and gas for illuminating

rposes.
pe Dated Juns 18, 1885,

1716 H. G. Fairbura, St. Lake's, engineer. An improved
mode of combining and forming small coal or coal dust
into lumps, blooks, or otherwise, to be employed for the

urposes of fuel.
P Dated July 5, 1865,
1713 J. Braithwaite, Crook, neat Kondal Wutmonla.nd,

machinist, Certain i P hi or appa-
ratus for tnmlng and cutting wood and other suhlunm,

to be yed in the of spools or bobbins, or
othet similar articles.

Dated July 8, 1865,

1181 T. 8. Prid Picoadilly. Improving draugl
beer, ale, porur, and cyder,

1783 J. H smith Oxford-street, manufsoturer. Im-
or other musical in-
-trnnwuu. a pm ol whicb invention is applicable to turn-
ing over the leaves of music.

1785 C. F. Ollﬂl.- head, near Warrington, Lanca-
shire, ¢h 1 in ob g sulphates and
oarbonates of potuh and sods.

1791 J. W, 8wan,
provements in the 14 by
photographic agency, , and in obtaining prinu therefrom.

Dated July 1, 1885.

1193 J. M. Macrum, Hlll ltmt, Knightsbridge. Im-

in the ¢ iron. (A communica-

Gau-hnd, Dnthm. obomi-t. Im-
of

q

unn.)

1795 A. F. Morelle, Boulevard Sebastopol, Paris, civil
engineer. An mproved portable pocket gas genmerator or
gazogene.

1797 1. Peel, Bowling, grease manufacturer, and W.
Bngreuv-, th'.la Horton, Bradford, machine maker,

sin facturing greaso fron soapsuds.

l'l” H D. P. Cunningham,Bury, Hants. An improved
mode of training guns.

1801 F. A. Wilson, Abingdon.street, Westminster,
-Improvements in oarriages for breech-loading ordnance.

1803 J. Bullongh, Baxenden, near Accrington, Lanca-

ire, in looms for wearing,

1805 R. Gresn, Mommn-slmt. upholsterer, and J. W.
Heinke, Great Portland-streot, engineer. [mprovements
in fire-arms.

1807 G. Fentiman, Upper East Smitheld. Improvements
in the preparation of paints.

Duted July 8, 1865,
1809 1. Baggs, Chancery-lane, electrical engineer. Im-
s in the production of artificial light, and in the
-ppontus oonnecud therewith.
lsn G B. Woodruffe, Cheapside, mechanical engineer.
us for gauging and markivg the width of
tneks and pluts on ‘abrios under operation in sewing ma-
chines.

1813 R. A. Erooman, Plaet-otraet. patent agent. Im-

ro in the ture of cast steel. (A commau-
nloﬂion )

1916 J. Byford. Long Melford, Suffolk, farmer. Improve-
ments in reaping and mowiog mnchlnel.

1817 C. O Papengouth, Russell-square. Improvements
in constructing ships and vessels.

Dated July 10, 1865.

1821 R. A. Brooman, Fieet-strcet, patent agent. Im-
provements in steam cacrriages and in adapting wheels for
common roads to railways. (A commnanicatioan.)

1823 F. Taylor, Carey-sirect, Ct 7-lane, Imp
ments in fountains.

1838 J. Jones, Li 1. Imp
or ¢ ki up" o‘ t.
1827 H. anloy, Halitax, mechanician, and O. Smitb,
Batley, Yorkshire, mechanic. Improvements in machinery
for washing, wringing, mangling and drying domestic
closhes or other fabrics and fibrous substances.
Dated July 11, 1865,

1829 J. Souter, sen., toy and ¢ Y
and T. Christie, teavher, Edinburgh. Improved means
for marking progress 1n the game of croquet and other

ts in tho mauu-

es.
8‘;:31 H. A. Dafrené, South-street, Finsbury, cirvil engi-
neer. [ in the of copper and nickel
ores. (Aoonmunloulon )
1833 H. A. Daufrené, South-street, Finsbury, civil engi-

neer. An improved process for obiaining oxygen, (A
communication.)
1835 B. Fothergill, Cornhill, consnlting engineer. Im-

provements in regnlning or oontrollmg the power cm-
ployed in actuating sewing and other machines of a like

nasure.
Dated July 12, 1865,
1339 8, B leeue, Cielsea, A new instrument or
h for ing and registering the direction

and force uf the winds.
1ul H. Bltit. K ley, L ing
in the pred of ga:es from

nqnooulvaponr,!udin the applioation thereof to heati
Aprposes.

11 oot
re,

for ine purposes.

1838 T. C. M*Keen, Irvington, U.8. A new and improved
mode of elevating ships or boats in the water, to enable
them to pass over sand bars, shallows, and the like, and
for raising sunken vessels.

Dated Jualy 13, 1868,

1844 G. C. Collyer, St. Geo:go-strees, East, and C. L.
Roberts,8t. John-street, Clerkenwell. Uulimnn the stalks,
smalls, and waate of tobacco for certaiu purposes.

Dated July 14,1868,

1846 H. A, Bonneville, Porehes:er-terrace, Bayswater.
Improvements in copying letters, plans, and other mauu-
scripts, and in the apnaratus aod substances employed

thercin. (A communication.)
LIST OF S8EALED PATENTS,
Sealed July 21, 18685.

202 B. King 246 G. Haseltine
215 8. L. and A. Faller 249 V. Burq

and O. Martin 283 W, Clark
226 A. A. Oroll 3271 M. Henry
233 J. E. Massey 313 K. Hottin
237 J. Hind 739 J. Seaman
238 R.Helsham 1368 T. Faucheux

243 J. Twibill
Bealed July 25, 1865,

347 A. A. Larmuth

39%4 E. J. Hill

469 J. Graham

252 J. Ra‘nes
254 E. Blakeslee
355 E. T. Hughes

261 . Teali “and A.| 507 8. Whitfield
Naylor 509 G. Haseltine
262 J. Gibson 570 8. Whitficld
264 G. Carter 913 A. V. Newton
293 J. Maynes 914 A. V. Newton
295 J. H. Johuson 973 R. Maynard
297 T. Routledge 1082 J. Todd
303 M. Blank 1185 W.E. Newton
30t W, Clark 1371 W. Manwariug
321 C. R. Markham 1380 E. A. Raymond
312 J. Booth 1549 R, A. Broomaa

334 H. B. Barlow

NOTIOES OF INTBNTIOI:‘g PRUOCEED WITH
PATE
From the London Gasetts, July 35, 1865,

675 G. Wright. Agricultaral implement.

694 G. Carter. Toast racks.

697 R. M, Roberfs. Metallic ores.

700 J. Wright, Heating furnaces.

703 H. Hill. Secaring safes.

705 F. Wise. Colouring (A )

717 G. T. Bousfield. Vapourising hydroexrbon liquids,
(A communication.)

730 J. F. Brinjes, Oooling animal charcoal.

137 J. Farrar and E. Booth. Mining coal.

743 H. A. Bonnerville. Railway brakes. (A communi-
cation.)

748 B. Lawrence. Increasing the mechanical value of
steam. (A commaunication.)

750 J. Bullough. L»oms,

755 J. Cookaon aad P. Billington. Blowing smiths’

fires
758 T. Ogden., Lap machines.
759 E.P iling and J. Harper.
looms.
261 J. Walls. Drawing off liquors.
762 T. Kenson, jon. Fixing cloth.
713 J. 'T. Cook and J.T, Cook, jun. Breech-loading

fire-arms.
719 W. Menelaus. Working puddled balls.
780 A. R. Mackenzie, L-comotive engines.
789 W, Olark. Cutting pasteboard. (A ication.)
793 B. J. Webber. Thrashing grain.
797 H. Potter. Wastel-quors,
799 W. J.Coleman, Clarifying heer.
804 A. Paraf. Printing cot on fabrics,

t1

‘Weft stop motions for

818 D. Mackenzie. Iadicating patterns, ‘
824 G. H. and J. A, Castree. ms.

8268 J. C. Morgan, Stovcs.

828 W. Simonsand A. Brown. Dredgers.

843 I', Wolverson. Ornamental metallic chains.

862 O. Matthews and J. Frereday. Furnaces.

868 J. O. Thompson and J, J. M. Green. Railway car-
riag 8.

877 R. Young and C. F. O. Glassford. Seaweed.

890 A. Chaplin. Instautaneous lowering of ships' boats.

935 W, E. Newton. Expressing liquids from pulpy sub-
stances.

956 W. Bulstrode. Steam cultivation.

985 R. Garrett,jun. Redacing wheat.

1031 W. E. Newton, Submatine telegraph cables. (A
communication.) @ .

PATENTS ON WHICH THE STAMP DUTY OF £50
HAS BEE

N PAID.

2044 J. Dickson 3104 H. Buuon and F.

2061 J. Willcock Stap -

2056 R. A. Brooman 2108 W, Clnk

2057 C. A. Day and T, 2110 H. A. Jowett

Summers 2121 T, Bagar and J.

2088 T. King Rocliffe

2098 A. Vignon 3176 W, E. Newton

2097 W, Olark 2147 A. Boyle and T.

2099 R. Bell | Warwick

2103 W. Clissold 2175 A. V, Newton

PATENTS ON WHIOH 'I'HE STAIMP DUTY OF 2100
PAID.
1679 J. Taylor snd J.
Nimmo
1764 A. V. Newton

1674 D. Adameon

1656 J. B. P. A. 'rmmy
1677 J. Cooke

LIST OF SPECIFICATIONS PUBLISHED
For the Week ending July 15, 1868.

No. |Pr. |No.| Pr. |No. |® r.|No. |Pr. | No.| Pr. No.‘?g'.

s.d. s. d. . d. s. d. s, d. s.d.
105710 4!2168(0 81217110 8|2184/0 4{2197/0 6[2210/0 4
2146(0 10/2189(0 4|2172|0 4|2185|0 4[2198/0 422110 10|
2147/0 8]2160{0 6]2173|1L 4(2186(0 4]2199|1 1(]2212{0 10|
2148(0 6/2161(0 8(2174[0 8|2187|0 4|220v|0 4{2213]0 8
2149/0 10{2162|0 8[2175/0 4|2188(0 8{2201(0 4[2214/0 10
2150(0 8{2163(0 8]:176|) 4]2189|0 4[2202(0 4|z218/0 &
215110 4{2164/0 4{2177]0 8|2190/0 4{2303(0 1¢[2316/0 ¢
2152|0 4{2165/0 «4l217+]1 2(2191{0 4|2204}0 10{2217;0 4
2153[1 3|2166(0 4;217s|2 4[2192|2 €[2205/0 1({2218[0 4
2154/0 421671 21218¢|0 4[2193/0 4[2206(0 4]2318/0 10
2155(1 0[2168[1 €|:181/0 4]2194/0 €|2207(0 10{2220/0 8|
2156(0 4/2169(1 10(2182|0 4|21950 8|2208/0 4]2221}0 8
2157|0 4/2170(0 8|2183[0 4[2196(3 6]2209{0 4

Nore.—Specifications will be forwarded by post from tho
Great Beal Patent Office (publishing dopaﬂment) ou re,
oeipt of the amount of price and
Ss. must be remitted by Post Ofics Onior, mndo yable at
the Post Office, High Holx to Mr, &.

Great Seal Patent Office, 25, Bouthmptombnﬂdi:‘l,
Chancery-lane.

LATEST PRICES OF MATERIALS USED IN
CONSTRUCTION.

TmnxR, daty 1s. per load, drawbaek 1s.

Watec wheels.

1189 A. C. Henderson.
tion.)

1245 W. F. Stanley. Straight line dividing engines.

1325 G. and G. W. S8immons. Lithographic impressions.

1375 R. T. Birt. Traps for catching rabbits.

139t C. Bradley. Bpioningo:tton. (A communiocation.)

1392 W, E, Newton. Raising oil from wells. (A com-
munication.)

1462 L. Diele. Locking drawers.

1487 J. Calvert, Locks.

1562 J. R. Cooper. Central fire hreech-loading fire-arms.

1604 J. Griffiths. Belf-acting brake. .

1623 G. E. Way, Pianof (A ication.)

1785 O. F. Claus. Corbonates of potash.

1829 J. Sauter, sen,, and T. Ohristie. Marking progress
in the game of croquet.

1844 G. 0. Collyer and O. L. Roberts, Utilising the
stalks of tobacco,

The full titles of the patents in the above list can be
asoertained by referring back to their nambers in the list of
provisional protections previously published.

Uuposition can be entered to the granting of a patent to
any of the parties in the above list who have given notice
of their intentior to proceed, within twenty-one days from
the date of the Gasette in whioh the notice appoars, by
leaving at the O issioners’ offics parsi in writing
of the objection to the soplication,

Teak « - load £12 0 £13 lOAulu.n , yellow
Quebee, red pine - 310 4 16 N¢, Pmm“!&l'“.lil ”“,‘ "0
yellow pine- 318 315 Finland - . 0 1910
8t.John,N.K.,yellow @ 0 O vMemel = - . 10 0 18 o
Quebec onk, w - b5 6 o‘uot.hn.bur L yellow v 0 11 o
w birch - - 310 410 - 90 910
»  ©l - - 310 & 0Gefle ellow - . 1010 11 10
Dantgicoak = - 3 5 6 63odeismn - . 9 no
- = 3156 310Chris.ianm, G,
Ihmolﬂr - - » 310 ¢ v la.bys 9in.
Riga- =« « <« 356 3 0 youcw- - 180 33
Swedish - - 310 3213/Dez2sllank Dtnklc
,Qu.haerodplnouu 810 vor4Of.3in. - 014 1 8
ollowpine 5 0 ¢ ol’mncutouprhu 60 8 v
Lathwood,Dantzic,fm 710 8 0 OlLe, &c.
5t. mr-burill 91080-],1:510 priun 40 0 o
Denlt.wo 1R, by sper-l ‘ly - <« W9 09
byvm..dutyupc C 0 0 0 v
load, drawback Zs. \\hnlo.BLhSu p.lc " 0 & .
Quebes, white spruce 14 0 18 0;0live, Uulupuh - v v v
8t.John, ”» 13015 (I,Cocuauut.l.och ton 410 43 o
Yellow pine, ro- |l’um une - - .16 v 361,
Canud.:‘.“i::umt 18 0 20 0 finposesd in 00y
q Yy - l “ li [ Y
w and 4 =13 0 1% 10 Cotwuseed »lo a7 21
MzTaLs,
' 1BON:—
£ s d £ 9. d.
Wcl-ham.lnlm:don- -peartes 7130 o 8 0 0 :;‘
- < do Elv @ v 00
'Huopl e« « « do 913 10860
Sheets, dnglo e« e« <« do 10010 0 it vo
Stafordshire Bars = =+ do 815 0 9 0 v
ﬁ:‘n.lnwuu - - - :o ; 3 [ 1780
. - o [} T 6 0 nott
Fuundryl’lgn.nt(llux Nol . do 21 6 2 3 0 nem
Swodish Bars e « do 13 00 1210 0 2
STREL —
$wedish Kog, hammered - do 1500 000
Swedish Faggot « - do 16 0 0 Vo
PPRR:—
Bheothsheuhlng.hkolu penun 91 00 0003
Haummerod Bottows - w o0 [N
Flat Bottoms, nut tumrd- dn w o o 0o v
Cake and Tough lngut - do 8 0 0 000
Beat Belected « do 34 0 0 8 0 0
Fine Oupyot . do 9 00 0 Co
Yol. Motal shewthing & Rods per Ib, 0 0 73 00 8
English mrvos 19 0 0 31
Pig, Englis| . = aperton 0o 0 3
,‘,B.m‘loﬂ - -Pedo 18 10 0 v 0 0 b
Shot, Patent « o « do B9 v oo
Blhest <« -~ - - - do N 00 o v o
White = « = =« =« do %00 W61y 0
" Toer v od os 0
English Block - - - per cwt. 3,
4o’ Bar - - do e od o ca M
do Refined= <« - do ¥is od 0s od
Bapea - - - = =« do %is Od Ps 0d nett
Sunits e =« = « =« do ws 0d 9ls 0d oot
Tin PLaTes i—
Best Charcoal 1.C. - -perbox 1 8 6 196
decond Quality - - - do. 166 1 76
Coke - - = - = d@do. 180 180
SrrLraa:—
Onthespot = <« - = do. 232 6 0 2110 O mett.
Zixci—
BEnglish Sheet - - do 2710 0 28 00 2§
QUICKSILYER - - - perbd. 8 0 0 9 v

FRENCH & SMITH, Sworn Brokers
Brabant-caurt, Philpot-lane, £.U,; and

4, Runford-place, Liverpools
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SAFETY GUNPOWDER.,
T is but little more than & month since we
announced in a short paragraph that Mr.
ale, of Plymouth, had discovered a prooess
by which gunpowder could be rendered non-
explosive, and its combustible properties re-
stored at will. Since that time Mr. Gale’s
invention has undergone a series of trials the
most searching that could be devised, and to
which he most readily submitted it. The
result is that the non-explosive gunpowder
has passed sucoessfully through the earlier
stagﬁes of its existence, and has rapidly come
to be looked upon as a praetical fact. Of the
value and importance of such a discovery it
would be difficult to form an estimate. Some
idea thereof, however, may be realised when
we call to mind the effeots of the gunpowder
explosion at Erith, on the 1st of October, 1864,
which shook all London, and was felt man
miles beyond. Dire as was the result, it
would have been infinitely worse if the breach
made in the river wall by the explosion had
not been stopped in time, for about 4,000
acres of land were positively imperilled. ' Had
the flood passed Woolwich and Greenwich b,
the large sewer, the whole of the southern an
eastern parts of London would have suffered,
being more or less below the level of high
water., But even these aggregated misfor-
tunes would not have borne comparison with
the results which would follow an explosion
of gunpowder in some of our vast magazinos
which are situated in densely-populated locali-
ties. It is when viewing the question in this
light that the real value of any reliable
method of storing gunpowder with perfect
safety becomes apparent. The experiments
which have been made from time to time to
test the merits of Mr. Gale’s protective powder,
are of such a character as to establish beyond a
doubt the correctness of the principles upon
which the invention is based. The most re-
cent tests were those applied at Wimbledon,
last Saturday, and they conclusively prove
the efficiency of the safety powder. In vessels
filled with gunpowder, mixed with the
protective powder, slow matches were placed,
and the result was the ignition of a grain
here and there which had not been per-
fectly protected. Vesuvians thrown into
the powder quietly went out, and the intro-
duction of a red-hot poker made no differ-
ence in the condition of things. Lord Bury’s
proposition was, perhaps, the most convinecing
of all, when carried out. This consisted in
surrounding a quantity of pure gunpowder
with some of the prepared powder and firing
the forme&'. 'I;}:is was eﬁ':ﬁted at Wimbledon
on Saturday, by placing the gunpowder in a
sort of pityinsiyde]’l:he vessel, and carefully
covering it over with the protected powder;
when the former exploded it simply blew
what was above it into the air, and had no
effect in igniting the mass which lay beneath
and around it. 'When we bear in mind the
permeating ocharacter of the flame of gun-
powder, any material or substance remaining
unscathed under its influence may indeed
be assumed for all practical purposes to be
safe. AfRer the experiment a portion of the
surrounding mass wus riddled in the usual
way, and the residue exploded as ordinary
wder will explode. This test, then, may
e considered to be tolerably conclusive.
Ungquestionably, many advantages will
arise  from e practical use of this
invention. Not the least will be the ab-
sence of that fear which must ever
be more or less present with those who dwell
in the vicinity of powder magazines. Then
there isthe cost of transport, which, for gun-
powder in its ordinary condition, is very

heavy, being somewhere about £7 10s. per
tonvyfor a given distance. Were the
owder rendered ‘ﬁerfeotly harmless, only
0s. per ton would be oharged for the
same distance. The maximum proportions
Mr. Gale observes are three of protective
powder to one of gunpowder, so that for four
tons of protected, or safety powder, there
would be only one ton of gunpowder, which
would therefore cost £2, but this would be as
against £7 10s., which would give a saving
of no less than £5 10s. per ton for carriage.
Much difficulty arises in storing gunpowder,
as QGovernment regulations prohibit large
quantities being stored in one place, however
well situated it may be for the purpose. And
it is no easy matter to obtain sites for stores of
this dangerous material, but if protected there
need be no limit to the extent stored. Nor
would any difficulty arise as to where the
stores should be located, inasmuch as all fear
of explosion would be at an end, and even
carelessness might be left to do its worst.

Not less surprising, perhaps, than the results
attained are the simple means by which the
end is accomplished. No complex chemieal
composition lies at the bottom of the matter to

ive it undue importance. It is surrounded

y ino array of high-sounding names, but the
w

ole secret is summed up in a little simple
powdered glass. The cost is about 30s. per
ton, and there is no difficulty in obtaining the
material, which must be reduced to a fine
wder. Old broken bottles will henceforth
at a premium, and the protectors of our
orchard walls may disappear to be converted
into protectors of our powder stores. The
coating of the gunpowder by admixture with

the glass powderis a very rapid operation, and | gu!

the restoration of the two substances to their
normal conditions by sifting is as quickly
effected. There is only one condition requir-
ing consideration, and that is, an arrangement
of sifting machinery capable of meeting the
demands of an emergency. The requirements
of the army and navi also have to be provided
for in this respect, but this is a matter of
mechanical arrangement which will not long
be left unsettled. Another advantage accru-
ing from the adoption of Mr. Gale’s treat-
ment is one that deserves special notice, and
that is, the powder is preserved in a perfectly
dry state, 8o as to be fit for use under any
circumstances or conditions of storage direc tly
the coatinﬁ is removed. The experiments
have proved this system to be a perfect suic-
cess, and it bids fair to become one of the
most useful inventions of the time,

THE HISTORY OF AEROSTATION.

N resuming our notice of Mr. Hatton
Turnor’sinteresting and instructive woi'k,

we are led first to observe that the aéronamt
must possess many good qualities. Perhaps t he
most prominent among them is physical
courage ; at any rate adrostation does not at
present offer any inducements to men at all
deficient in this respect, nor is 1t likely to be
followed by them for its own sake. But it
may add to the courage of some who have not
a sufficient amount of that commodity to trust
themselves mid-air, toknow thatthe percent:ige
of accidents to asronauts has been exceedin gly
small, considering the number of ascents m ade
and the imperfect state of the science. M.
Depuis Delcourt gives a list of 504 aéroniuts
down to the year 1848, and out of several
thousand ascents made by them only ten
lives were lost. These casualties were owing
to the following causes : First, to the inherent
perils of the Montgolfiére, from which cause
five persons were killed, viz.,, MM. Pildtre de
Rozier, Romain, Olivari, Bittorff, and Ziam-
beccari; Madame Blanchard owed her death
to the fireworks she was exhibiting; Mr.,
Harris owed his to ignorance of the art 3 M.
Mosnent by an exhibition of bravado came to
an untimely end; Mr, Windham Sadler lost
his life from stormy weather, and Mr. Cocking
from his unfortunate parachute descent. o
that it will be seen that there is a comparative

rarity of accidents, and those which have
occurred have been due to very exceptional
causes, Pursuing the subject down to the
present time the number of asronauts may be
approximately taken at 1,500 and the ascents
at about 10,000, whilst the number of deaths
have only been 15, a very small number in
proportion to those arising from the naviga-
tion of the seas. We may here observe that
of the total number of ascents made, Mr.
Green himself made 249, whilst 535 more
were made by other members of his family.
Down to the year 1864 Mr, Coxwell had made
the surprising number of 520 ascents,

The Montgolfitres and Charliéres had two
years of uninterrupted success in 1783-4. In
the first year the aéronants numbered but five;
in the second, however, their number had in-
creased to fifty-seven; in 1785 there were no
less than ninety-five ladies and gentlemen who
had associated their names with this branch of
science. The first lady to undertake a free
ascent was Madame Thible, who ascended at
Lyons in 1784. The first English lady to as-
cend was Mrs. Sage. During the two years
above referred to, ballooning had become very
general in England and on many parts of fhe
continent, although in France the greatest at-
tention was given to the subject, and conse-
quently there the greatest progress was made,
Prior to M. Montgolfier’s discovery, M. Jean
Pierre Blanchard, an ingenious Frenchman,
had busied himself in attempts to fly by me-
chanical means, but had never succeeded in
effecting his object. When the discovery of
the aérostatic machine was made, however, he
resolved to utilise one for a lifting power,
adding thereto the wings of his former plan for
iding his course through the air. After
some scheming, he constructed an inflammable
air balloon, twenty-seven feet diameter, and
having a car, to which he added a pairof wings
and arudder. He also introduced an umbrellaor
parachute between the balloon and car, by
which he hoped to check the fall should the
balloon burst. On the 2nd of March, 1784,
M. Blanchard made his first aérial voyage from
the Champ de Mars in this balloon, which,
however, obeyed only the wind, the wingsand
rudder being utterly useless, The machine
crossed the river, passing over Passy, and after
encountering several contrary currents Blan-
chard landed at Billancourt, near Sévres, after
a voyage of one hour and a quarter. It was
about this time that balloons of both kinds, but
especially air balloons, became very common in
England as well as in other parts of Europe. All
classes of people were prosecuting experiments,
and by night as well as by day balloons were
flying in all directions. To Mr. Tytler belongs
the title of the first aéronaut in Great Britain,
He ascended in a Montgolfitre from the
Comely Gardens, Edinburgh, on the 27th
August, 1784, and made a voyage of about
half a mile, descending on the road to Restal-
rig. Mr. Tytler was he first, and, with the ex-
ception of Mr, Smeath (1837), the only
acronaut to use a Montgolfiére in this country.
The next ascent in England was of far
greater imporiance, and was that effected by
Vincent Lunardi, from the Artillery Ground,
London, on the 15th September, 1784, with a
balloon which was inflated with inflammable
air., The machine was launched at about five
minutes after two in the afternoon, and
Lunardi descended at Colliers Hill, five miles
beyond Ware, in Hertfordshire, at twenty-five
minutes past four, having made the journey
in two hours and twenty minutes, Mr. Tur-
nor has devoted considerable space to the
interesting narration of Lunardi's ascent,
which is given chiefly in the words of the
aéronaut himself, who wrote a descriptive ac-
count at the time in a series of letters to the
Chevalier Compagni.

Ascents now began to be of frequent occur-
rence in all parts, a _}oumey of 150 miles being
made in Paris, whilst M. Blanchard and Dr.
Jefferies crossed the Channel from Dover to
Calais. The deaths of MM. Pilitre de Rozier
and Romain in June, 1785, however, somewhat
checked the ardour of enthusiasts in this direc«
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tion for a time. These intrepid aéronauts lost
their lives in an attempt to cross the Channel
from France in a balloon on the combined
Erinciples of the Charliére and the Montgol-
ére. 'While at a considerable elevation, and
soon after their ascent, the machine took fire,
and in a few seconds the corpses of the ill-
fated adventurers were stretched upon the
earth. M. Garnerin's descent in a parachute
took place on the 21st of September, 1802 ;
at a height of about 10,000ft. above the earth
he released himself from his balloon, and
descended with an oscillating motion, reaching
the ground in safety. The introduction of coal-
gas, instead of hydrogen, by Mr. Green, was the
most important advance in aérostation since
M. Charles’s great improvement. Mr. Green’s
large coal-gas balloon bore himself, Mr. Hol-
land, and Mr. Mason from Vauxhall Gardens,
to Weilburg, in the Grand Duchy of Nassau, a
distance of 500 miles, in eighteen hours. Inthe
United States, aérostation has been prosecuted
with great zeal, Mr. J. Wise, the most
rract,ical of American aéronauts, has left a
ucid history of his art, which was published
at Philadelphia in 1850. He made his first
ascent on the 2nd May, 1835, from Phila-
delphia, and landed at Haddonfield, about
nine miles distant, after a voyage of an hour
and a quarter. Mr. Wise has exploded his
balloon when high up in the air, to show that
the fragments, with the network, under such
circumstances, form a parachute, which
moderates the rapidity of the descent, and
shields the adronaut from danger. The
longest flight on record was made by Mr.
‘Wise, Mr. La Mountain, and others, who
started from 8t. Louis for New York. They
succeeded in following the course they had
mapped out for themselves until they had
crossed Lake Erie, when they were caught in
an adverse current of air and forced to abandon
their original design, after having travelled
1,150 miles in less than twenty hours. Mr.
Low, another American asronaut, has con-
structed what he .terms an adrial ship, the
greatest circumference of which is 387ft.,
with a capacity to hold 700,000 cubic feet of
gas, and a lifting power of 22 tons. The
machine is furnished with many novel appli-
ances for the purpose of elevating, depressing,
and directing the machine; and in this
machine Mr. Low proposes to cross the
Atlantic in fifty or sixty hours. The latest
accounis of the progress of this science in
America state that a new flying machine is
in course of construction at Hoboken, N.J.,
under the direction of the Government. In
this machine a propelling power is sought by
the introduction of Jarge spiral fans, which are
to be worked by an engine placed in the
" centre of the vessel, which is canoe-shaped,
and built of copper, with iron ribs, and will
weigh, when completed, about six tons. As
the machine is progressing very rapidly
towards completion, we shall look with
interest for the results of its working.

The balloon had not been perfected by M.,
Charles more than eleven years when it was
proposed to render it of service in mili
_operations. In the early part of the French
revolutionary war ingenuity and science were
called into active exercise, and the French
Academy recommended balloons as a means
of reconnaissance. Under its auspices, there-
fore, but with the utmost secrecy, an aéro-
nautic school was established at Meudon,
where fifty young military students were
admitted for training. An effective aérostatic
corps, with four balloons, was the speedy result,
which was distributed to the four divisions of
the army. At the battle of Fleurus, in June,
1794, Colonel Coutelle ascended to a height of
several thousand feet, remaining stationary at
will by meansof a rope and windlass. The obser-
vations made were communicated to General
Jourdan by signals, and he was thus enabled
to gain a decisive victory over the Austrians,
The most recent instance of e successful bal-

. loon ascent for military purposes was con-
ducted by the Federals during the late
Amerjcan war, The reconnaissance was made

on the 27th March, 1862, by Professor Steiner,
accompanied by Colonel Burford and Captain
Maynardier, and it established the fact that
shells had been thrown at too great a range to
be sufficiently effective against the Confederate
batteries, which defect was therefore speedily
remedied. There is no reason why balloons
should not be used in warfare at moderate
elevations to assist, reconnoitring officers in
obtaining information with respect to the
character of the surrounding country, or the
movements of the enemy., They need not be
within range of the énemy’s projectiles, and a
slight elevation only would be needed, as at
an altitude of 500ft. objects may be dis-
tinguished at a distaoce of twenty miles on a
clear day. If the balloon were even struck, its
descent would be by no means so rapid as
generally imagined. When the great Nassau
balloon fell into the sea in 1850, sixty rounds
of ball cartridge were fired into it~—the bullets
passing completely through it—before any
perceptible effect was produced in its size by
the escape of gas.

Mr. Coxwell, throughout his aéronautic
career of some twenty years, has always been
a persistent advocate of balloons for military
as well as for scientific purposes. In 1854 he
invented and used a system of telegraphic war
signals, and has constantly spoken of a&rial
reconnaissance as a useful and practical opera-
tion. Of late years, however, he has carried
his views in some measure into effect, having
made several aérial experiments at Aldershot
and at the Royal Arsenal, which created a
desire on the part of military men to
pursue the subject further. Mr. Coxwell
was accompanied by Captain F, Beaumont and
Lieutenant Grover, of the Royal Engineers,
in the above ascents, which took place under
the sanction and with the approval of the
War Department some two years ago. Since
that time Mr. Turnor has made many ascents
with Mr, Coxwell for military purposes, and a
long list of officers has been added to the
aanals of adrostation. Mr. Coxwell’s last
ntilitary ascent was made on the 27th ultimo,
on which occasion he was, for the first time, a
passenger in the car of his own balloon. The
object of the ascent was to initiate others into
the art,with which view Mr, Coxwell appointed
Claptain F. Woodgate, late of the 2nd Life
(tuards, practical aéronaut to the balloon,
while Captain Rowley, of the 2nd Life Guards,
u:ndertooﬂ to trace the exact course with the
(Ordnance Map, and to mark every noticeable
feature within view, The aim of the observers
as to ascertain, under the existing conditions
of the atmosphere, how far small objects
could be seen with the naked eye,
and with a glass, from an altitude
not exceeding half a mile. On comparing
these results with other observations under
different states of the sky and clouds,inferences
1nay be drawn as to the relative distances such
objects can be seen from a similar height under
opposite atmospheric conditions. In the se-
cond place, Mr. Coxwell was desirous that
military observers should be able to estimate
off-hand the extent, elevation, and de-
pression of portions of the country they
were traversing. It was demonstrated
that when the height is moderate, by
placing the hands before the eyes and
thus isolating a spot on the landscape, there is
little difficulty in detecting undulations which
are not apparent to an unpractised eye. A
journey of about thirty miles was thus made,
and the observations are to be continued, so
that the public will doubtless in time have
Mr. Coxwell's detailed results. In these pro-
cea2dings we cannot but be forcibly reminded
of the French Corps of Aérostiers formed some
seventy years ago, and of Mr. Low’s balloon
staff, which was occupied with M‘Clellan
during the American war. The results in
both cases were of service to the cause own
behalf of which the science of aérostation was
enlisted, and we do not see why a balloon
corps should not assist in the operations of our
own forces.

"o bring the history of aérostation down to

the -latest period would be to notice M. De-
lamarne's sailing balloon, which ascended from
Cremorne Gardens on Wednesday last. We
may intrench upon Mr. Turnor’s prerogatives
as a chronicler of these events, but we have no
fear of spoiling his next edition. The monater
balloon, - which M. Delamarne guaranteed
should navigate the air as steadily and readily
as a ship does the ocean, ascended from the
lawn of the gardens at seven p.m. precisely,
and for a few minutes followed the current of
the air. The wind being light from the north~
west the colossal machine sailed towards the
south-east of London. We observed that
the windsails and rudder of ¢ L’Esperance”
were in rapid revolution, and the balloon
¢ came up to the wind” and made a perfect
revolution in mid-air. It then sailed directly
over Battersea Park, when, apparently at the
will of the inventor, it rapidly descended;
soon, however, it rose high into the air and
sailed gallantly away to the south as faras
London Bridge, and there, making a well-
defined turn, it recrossed the river and scudded
away across Surrey, passing near the Crystal
Palace, and as night closed in wag seen steer-
ing in the same direction. From this it ap-
pears that it is possible to navigate a balloon
through the air. M., Delamarne will make his
second ascent in ¢ L’Esperance” on Monday
next. The application of aérostation to scien-
tific purposes we have already noticed, and at
page 32 of our issue for the 21st ult.,, we
gave the results of Mr. Glaisher's most recent
ascents, made for the purpose of scientific re-
search. Those who desire to know more upen
the subject will find an immense store of in-
formation in Mr. Turnor's book, which, from
beginning to end, is replete with facts bearing
upon the subject.  Mr. Turnor has earned for
himself the reputation of having become the
historian of the principal aérial researches,
He has gathered together and most judiciously
arranged information from all quarters of the
globe, and his work cannot fail to meet with
the success it deserves. Aérostation as a
science is beginning to be better understood
and more widely appreciated, and Mr. Tumor
has done it a service for which he daeserves
great credit. His book will give an impetus
to the art, and wherever it is read it will
doubtless create new desires and appetites
for the pursuits of which it treats. Itis,
moreover, a valuable record of events, and
must rank as.a standard of reference upon all
questions affecting the subject of aéros-
tation to the present time. The illustra-
tions are very numerous, and consist
chiefly of excellent photozincographs, which
were executed at the Ordnance Survey
Office, Southampton, under the superin-
tendence of Colonel Sir Henry James
and Captain Helsham Jones, R.E. There are
also many weli-executed wood engravings
which give life to the pages. The only fault
to be found lies at the door of the binder, who
appears to have inserted the photozincographs
hap-hazard, and without the slightest regard
to the localities indicated in the reference list
appended to the contents. We hope, how-
ever, to see this remedied in a second edition,
to which Mr. Hatton Turnor’s book will
assuredly come.

PADDLE-WHEEL ENGINES.

HE question of marine engineering is 2
very wide one, and the thousand and

one so-called improvements which have been
made from time to time in marine engines
would occupy a lifetime to analyse, and the
result would be of very little practical value,
But something more than a merc idea may
be gained by a consideration of the various
engines used for marine propulsion. Theyi|
may be divided into two general classes, viz.,
paddle engines and screw engines. We will
take the former and inquire into the merits|
of the variously constructed examples which
go to make up the class, First, then, the
side-lever engine may truly be said to
be the ancestor of marine engines, This:
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old and tried friend, however, has many
enemies, but for all this it has a few
redeeming points. In order clearly to illus-
trate our views, we will describe each
arrangement sertatim,  The cylinder is
situated in the hull of the vessel, usually
near the bottom; motion is given to the
crank by the beams and a connecting rod
between the same. The air pump and those
for the feed are worked by the beam in prin-
ciple of action, as the steam piston works the
wgole or rather imparts the first motion.
The slide valve, irrespective of its class, is
worked by a common eccentric and rod
connection, the reversing action being attained
by or with the ordinary lift lever, and that
for starting or moving the valve, The con-
denser in some cases is of the surface kind,
and in others of the ordinary injection type.
The feed and bilge pumps are generally on
each side of the air pump barrel, but in some,
instances these pumpsreceive motiondirect from
the beam,being situated under the same, The
foot and delivery valves of the air Lgump are

enerally at the top and bottom of the barrel,
ocated at the side nearest the cylinder.
Having given a somewhat cursory glance at
this class of engine, .we will analyse its
qualities. The cylinder situated near the
base line is correct in theory and practice. In
all eases, for marine Ym-poses the heaviest
portion should be located as low in
the hull of the vessel as possible, to prevent
the rolling motion being increased.  The
arrangement of the beams admits a great
length of connecting rod, a fact worthy of
attention. There is also another gain in the
adoption of the beams, viz., an equalisation of
weight, consequently a great reduction of the
straining of the moving and fixed portions
in comparison with those arrangements where
the equality of action is absent. To further
explain this, suppose the beam a simple lever,
which in practice it is; it oan, therefore,
be readily understood what facility there is
for retaining an equal motion throughout the
stroke as far as the crank is concerned.
Cornish engines have been proverbial for their
economical working, which is due to their
arrangement and the expansion of the steam.
We do not advocate the side-lever engine
when space is of importance, but notice the
arrangement merely to point out its superior
qualities, which are often overlooked. The
next type to be mnoticed is the inclined
direct-acting engine. The arrangement is
generally as follows:—The oylinders are
secured side by side near to or at the
footplate level. The positions of the slide
valves are not alike in all the examples;
in some instances the slide is at the top
or upper portion of the periphery of the
cylinder, while in other cases the sides
of the oylinder are deemed the preferable
location. Each position has its advantages;
the valve at the top affords great facility for
access to the valve, while that at the side
dispenses with the weigh shafts and levers.
The position of the air pumps is generally
inside the outer frames, motion being given
to the pistons by a bell-crank lever, connected
by a rod to the crosshead of the steam piston
rod. The feed and bilge pumps are worked
either by eccentrics or from the crosshead of
theair pump. It may be added that in some
examples the air pumps receive their motion
from an intermeg.iate crank between the
inside bearings. This latter mode is preferable
to that of the levers, &c., where the breadth
or beam of the vessel will admit. The
arrangement now under notice is more appli-
cable for vessels of light depth and draught
than any other kind. This 1s simply due to
the distribution of the machinery and angle,
or rather line of action of the engines. Sur-
‘face and injeotion condensers are often in-
. troduced, but more often the latter kind,
, doubtless, to the difference in the
‘&o. High-pressure engines are not
SRy adopted for marine purposes, but
{ sdine instances we have known locomotive
boilers with direct horizontal engines

secured on the upper portion of the boiler as
prime mover for small vessels,

Our next example for comparison is that of
the trunk kind, vertical action., We are
aware that this class of engine is often railed
against, and doubtless with just cause.
One of the evils is the cooling surfaces of the
trunks, due, of course, to the alternate ex-
posure of the same to the atmosphere and
steam. This defect, bad as it is, can be greatly
reduced by filling the trunk with heated
tallow. It may be argued that in a gale such
a waste would occur that the expense would
be more than the consumption of fuel to work
the entire engine. As a ship has a greater
tendency to roll than to pitch, we would
cover the upper portion of the trunks with
copper or tin segments, and thus greatly re-
duce the overflow, or, rather, the waste. The
present mode of tightening the packing of the
stuffing-hoxes of trunk engines 18 not indica-
tive of great simplicity of action. Any ordi-
nary mind but slightly conversant with
mechanics can readily understand that a
number of bolts, or rather nuts, say eight to
sixteen, will occupy more time and attention
than one or two. Now the gland of the
stuffing-box of a trunk engine is analogous to
our example for comparison. It is obvious
that the time and attention requisite for one
bolt must be equally dispensed to produce
a correct aotion. The exact compression of
packing is a matter of the highest importance.
A gland that is unevenly screwed down is the

reatest barrier to the working of the engine.
o further explain this, suppose a packing
four inches deep, and on tightening the
gland it is one sixty-fourth out of the per-
g:ndioular, four inches of the rod will always
semicircularly embraced tighter than the
opposite half, while the loose side will have a
tendency to leak steam from the bottom. If
this evil be great in the case of a piston rod
what can be said or presumed in the case of a
trunk thirty inches in diameter. As,
however, it is unfair to condemn without
suggesting a remedy, we will further consider
this matter. In no case whatever can
packing be properly or evenly compressed
without the gland be moved parallel with
the centre line of the piston rod. To turn
exactly a number of nuts at one and the same
time with one or two spanners, is tedious and
incorrect. However expert a man may be,
the exactness of mechanism will always super-
sede the action of the human hand. A vessel
at sea, be it remembered, should not have to
stop her engines under any pretence of repair,
while, at the same time, a leakage of the
packing will cause a loss of vacuum. Now,
to counteract or rather abolish these evils,
mechanical means for adjusting the gland
would be a boon; we will, therefore, describe
some recent improvements in this matter that
have come under our notice.

Messrs. Maudslay, Sons, and Field some
time since used a simple and ingenious con-
trivance for tightening the gland of the piston
rod stuffing-box while the engine isin motion,
and in some cases the snoking has not been
withdrawn or renewed during the voyage out
and home, often extending over some months.
Two bolts only are used, each being fitted with
a nut having on it a toothed pinion, which
gears into worms suitably fixed. On giving
motion to the spindle of the worm, the same
works the nuts, or rather the pinions, both at
the same speed, and thus imparts a correct
motion to the gland, which last compresses the
E‘acking evenly without nipging the piston rod.

or trunk engines the glands must necessarily
have a larger number of bolts, say double, or
four in number at the least. In order to
apply the above arrangement in this case,
mitre gearing must be adopted, so that an
equal speed could be given to each nut, using
only oue spanner or handle. Another arrange-
ment for trunk glands, which we believe has
been tested with success, is as follows:—A
toothed ring gears into a series of spur pinions
virtually nuts inaction, The ring issufficiently
large to encompass the trunk without contact.

Motion is given to the ring by a ratchet and
pinion, or a worm mifht be used if preferred ;
the number of the bolts and nuts in this case
i8 not imperative. On motion being given to
the ring, the pinions respond at an equal
velocity with each other, and thus impart a
arallel motion to the gland. Having thus
ar investigated the evils of trunk engines,
allusion will be given to the arrangement.
The connecting rods are generally inserted or
rather secured as deep in the trunks as the di-
ameter will admit. Messrs. Rennie have long
ago obviated the difficulty of adjusting the
brasses of the pin by boring longitudinally a
hole centrally of the rod. By inserting therein
a steel rod the brasses can be adjusted by the
lower end of the rod, the upper end being
operated on by a cotter whose exaot position
aoove the trunk is maintained by set nuts.
The cylinders in the present type are secured
perpendicularly as near the base line as pos-
sible, or as practice will allow. The condenser
and air pump are located between the cylin-
ders, the latter being worked by eranks on
the intermediate shaft. In some cases eccen-
trics are used, but the crank motion is more
generally preferred.

The next class of marine engine selected for
comparison is the universal oscillating type.
Engines of this class are perhaps more simple
in the transmission of their power than those
of any other ; nevertheless, evils are still in
existence which require mitigation. The stuf-
fing-boxes of all classes of engines are the
weak points, and the oscillating engine has its
full share in the shape of piston rod and trun-
nion stuffing-boxes. In the case of the glands
it is well known that there is a great difficulty
in adjusting them while the cylinder isin
motion ; in fact, to attempt a correct compres-
sion with the ordinarybolts and nuts, tice
shows to be a presumption. To obviate the
evil here alluded to, would be to adopt a con-
trivance similar to that we have pointed out
for trunk engines. The condenser in the pre-
sent case commences near to or rather between
the cylinders and the exhaust steampipe, and
is centrally situated, forming, in fact, the
gudgeon. The gland in most cases is in mo-
tion with the engine, due to the stuffing-box
being part of the cylinder. Now, where the
former is fixed to the steam-exhaust portion
of the condenser, it is obvious that the gland
is stationary, and thus an adjustment of the
gland can be more readily attained. The
same remarks will apply to the gland on
the supply-steam side ; the portion of the
steam pipe must in all cases be fixed ; there-
fore, the stuffing-box could be cast with
the same, or in principle the same, as that
we have just alluded to. The present evil
of tightening the gland would be greatly
mitigated by the adoption of the means
and connection we have moticed; in fact,
the great barrier to a perfect vacuum
would be considerably lessened. The general
arrangement of the air pumps and condensers
for oscillating engines 1s in all cases pretty
much alike. In engines of large power the
air pumps are arran, angularly. The
means adopted for guiding the piston rod of
the air pump are guides of the ordinary kind,
but latterly these have been superseded by
small trunks. The present arrangement of
the foot and delivery valves is doubtless
suﬁi;estive of great improvement. It will be
well here to exemplify our meaning. Let it
be assumed that a foot valve is out of repair,
say split, loose, or the guard off : the action of
theair pump would naturallyindicate the fault.
If there were not a separate door by which to
obtain access to the foot valves (which, by the
way, too often there is not) the top cover
must be first removed, and in order to do this
the connecting rod must be unjointed, the
packing removed or loosened, and the trunk,
and piston, can then be lifted entirely out
from the pump barrel. After this the engineer
must assume an uncomfortable position, say
inverted or double, ere the ed valve
can be replaced. It may be said that good
india-rubber valves can be obtained which
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shall last the entire vayage, .and hence our
remarks are applicable to general repair ; but
in some instances accidents-ocour which pro-
duce the disarrangement we have alluded to.
‘We, therefore, maintain that each portion of

a marine engine should be separately con-
nected, and that independent access should be
imperative, The m

es for working the feed
and bilge pumps are not much varied; some
firms prefer eccentrics, while others take ad-
vantage of the vibratory motion of the oylin-
der. We have thus far devoted our remarks
to the merits and demerits of four classes of
engines, all adapted for-the paddle-wheel.
Our conviotion 1s, that each arrangement
possesses certain good traits safficient in
themselves to warrant further development.
The side lever engine, by its peculiar action,
has less wear and tear than the later types.
The direct-acting engine is correct in prin-
ciple, but chiefly applicable for the purpose
~ we have mentioneg. The trunk engine is
perhaps as simple as any perpendicular sta-
tionary cylinder engine yet known, but the
cooling evil of the trunk demands further
attention. The last arrangement, the oscillat-
ing engine, requires development ere it can
approach perfeotion. -

THE LONDON ASSOCIATION OF FORE-
MEN ENGINEERS.

' N shall we hear the last of the
small squabbles of the London
Association of Foremen Engineers$ This
society has been recently paraded before the
public as if it were the most important bod:
in London instead of being about the smallest.
The smallest people are generally the most
fussy. They are very particular about vindi-
cating their dignity and letting the world know
that they are people of vast consequence. After
all, they manage to attract very little notice,
and they never fail to find their level. How
different it is with really important people!
They are quiet, reserved, and truly dignified.
You don’t find them trotting themselves out.
They neither talk of their good qualities nor
parade their sorrows. They settle their differ-
ences at home with as much secrecy as possible,
As with men so with societies. There have
been, from time to time, important contro-
versies with regard to the internal man-
agement of the Institution of Civil Engineers
and that young, strong, and growing body, the
Society of Engineers. Bui these societies
manage matters without their chairmen or
secretaries rushing into the scientific papers
and proclaiming to the whole world any differ-
ences which may exist in their councils. How
very differently the Association of Foremen
Engineers manage matters. Take, for instance,
the small dispute now going on between that
society and Mr. Grissell. Some eightcen
months or more since Mr. Grissell presided
over the annual dinner of the Association, and,
yielding to his benevolent promptings, offered
fifty pounds towards its superannuation fund,
providing nine others would subscribe a simi-
lar sum, The Association, much obliged for
the offer, immediately placed itself in a beg-
ging attitude, circularised again and again the
heads of the engineering establishments in
London, and, after much solicitation and re-
peated appeals, got together the five hundred
pounds. But, contrary to experience, it ex-
pected to enjoy the benefactions of charity and
independence at the same time. When the
begged money was got together, the question
arose how and by whom it should be appro-
priated.
others who subscribed, very naturally wished
to have a voice in the distribution of the
money., After many conferences and much
ado, so, it appears, a majority of the committee
thought. Mr. Newton, thinking that his
dignity was offended, resigned, and so we
thought and hoped there was an end of the
matter. Vain hope! Once more, however,
this matter,with which the scientific world has
nothing whatever to do, is dragged before the
public, Mr, Grissell, it appears, has sent a

Mr. Grissell, Mr. Maudslay, and |j

circular tothe donors and other engineering
employers in relation to the formation of
another society; and very proper, too,
we should say. Mr. Grissell does not
crave indulgence in the scientific press
for his lucubrations, but his circular
no sooner appears than Mr. Newton’s wounded
dignity actuates him once more to rush to the
papers, and to proclaim for the twentieth
time how hardly he and the Association have
been dealt with. We, however, think that they
have been treated most generously—in fact,
tenderly. We should have thought that Mr.
Newton would have been. satisfied with his
many preceding letters, and the reports of
committee meetings on the subject. We beg
to ask Mr. Newton, and any others, if they
feel sufficiently interested in the matter, what
have these small differences in a small society
to do with the scientific public of this
country? How long are the scientific papers
to be inflicted with a controversy which should
never have gone beyond the donors and the
recipients of the movey$ And how long is
an Association which calls itself scientific, to
waste its time and energies, as is now the
case with the Foreman Engineerst We are
sure our readers must be sick of a subject
which wisdom would never have submitted to
their notice ; and we are also sure that some of
the most thoughtful members of the Association
are heartily tired of it. If one half of the
time wasted in this business had been appro-
priated to the reading and discussion of
scientific papers, the Association would be
thought much more of than it is at present.

Y | It appears that now there is some difficulty

in getting a scientific paper read, but judging
from what has transpired, weshould say that
every facility is given to discussions on beg-
ging circulars, and to conferences on who
should and who should not have a voice in
the appropriation of benefactions. We have
not seen Mr. Grissell's circular, but, judging
from the parts quoted by Mr. Newton, we
consider it a very proper one. Let there
be a mew society established by all means,
and when it is established we hope that it will
find some better employment than consuming
its time in petty squabbles. If, however,
squabblings must come, let them be settled
without such constant explanation to the scien-
tific public who have little or nothing to do
with them.

THE HOLLAND GUN AND SHELL,

N our last impression we noticed the trial
of a small rifled cannon of novel construc-
tion which is being brought out in America.
The inventor is said to be Dr. Woodbridge, of
Little Falls, N.Y., who has made several
valuable improvementsin different departments
of mechanics. The description given of this
piece is that the gun has a core of bronze,
which, after boring, is left about a quarter of
an inch thick, the bore of the gun in question
being two inches and a half in diameter.
Outside this cylinder fine steel wire is tightly
bound to the depth of an inch. Each layer of
wire is coiled on diagonally, and at right
angles with the one immediately preceding it.
After the wire is coiled on to the required
thickness, the gun is highly heated and then
plunged into a bath of molten bronze. By
this method of manufacture great strength 1s
secured, as evidenced in the trial of the gun
by Major Laidley, who fired nearly five hun-
dred shots with the siece in question, the
Ohat:fe being one pound of powder and a pro-
jectile weighing seven pounds and three quar-
ters, the weight of the latter being subse-
quently increased to ten poundsand a quarter.
Since our notice, however, it has come to our
knowledge that the principle upon which the
‘Woodbridge gun is constructed is not a new
one, neither is Dr. Woodbridge the inventor, as
is olaimed for him by the Americans. In No-
vember, 1854, Mr. John Simon Holland, an
engineer of Woolwich, Kent, and who is at-
tached to the steam department of the
Admiralty, obtained apatent for improvements

in the manufacture of guns, his proposed
method of construction being similar in all
respeots to that of the Woodbridge gun. For
small he takes small iron or steel wires,
and winds them round a centre core in layers
one over the other, forming right and left
handed spirals. These are afterwards cemented
or braised together by brass or metal, so
as to form one compact body. In the manu-
facture of heavier ordnance, he uses rods or
square bars of somewhat larger size but
coilled in a similar manner to those
in the smaller guns, and cemented or
braised together as in the former case. One
great advantage derived from the use of bars
or wires of a square section, is the extra
strength and solidity imparted to the piece
by the close proximity of each bar. In the
use of the ocireular rods, interstices are liable
to be left which of course weaken the gun.
Mr. Holland endeavoured, but we need not say
without success, to induce the Government to
adopt his system of construction, the import-
ance of which it appears is now being realised
in America.

Before quitting the subject of Mr. Holland’s
atent, we will notice another improvement
or which the inveritor has had no credit. It

should be premised that Mr. Holland’s patent
lapsed at the end of three years by reason of
non-payment of the tax due at that time.
Such were the prospects of the inventor with
reference to his patent that he had no induce-
ment to protect himself any further. No
sooner, however, had the patent lapsed than
the Armstrong shell was brought out, although
its construotion was kept a profound seoret.
In a paper read before the Institution of Civil
Engineers on ¢ Ordnance and Projectiles,”
by 8Sir William Armstrong, the author refers
to a segmental shell which he had ‘‘ adopted.”
This shell was none other than that invented
by Mr. Holland, and patented at the same
time as his gun, All who know the principle
of the segmental skell will have no ifﬁoufty
in recognising it in the following description
of Mr. Holland’s shell :—The shell or grenade
has a cavity within it for the reception of
powder ; between that cavity and the external
ocase, a number of pieces of metal are olosely
packed in.one or more layers, in such a way
that when the shell bursts, by the explosion
of the powder, the pieces of metal me
independent missiles. We do not adduce
these circumstances as being of novel ocour-
rence in the history of invention—unfortu-
nately they are stereotyped facts,—but we
desire to do a small act of justice while
we may to Mr. Holland. He is undoubtedly
the author of an invention which, if it arrives
at maturity, will assuredly reflect oredit only
on those who are the immediate cause of its
appearing, while the remote cause of its
existence will of course remain unnotioed and
unknown.

]

NOTES ON NEW DISCOVERIES AND

NEW APPLICATIONS OF SCIENCE.

Natural Groupings of the Elements—Classifi-
cation of Carbon and Silicon— M, Troost's
Researches on Zirconium—The Metals ¢n
Cerite and Gadolinite— Dr. Stahlschmidt’s
Researches on the Combination of Iron with
Nitrogen — Unprecedentedly Pure Iron—
gbaervatiom on the Transparency of the

ea.

AMONG the sixty or so elementary sub-
stances known to chemists, are a number
ot well-marked natural groups, or families,
the members of which are in each case asso-
ciated together by a graduated similarity ot
properties, together with certain relations
between their atomic weights. Fluarine,
chlorine, bromine, and iodine constitute, for
example, one such group, the distinctive
characteristic of which is the power, possessed
only by these four substances,—the four
“ halogens,” as they are called,—of combining
with hydrogen in the proportion of atom to
atom. One atom of either of these elements

will combine with one atom of hydrogen, the
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combination taking place in each case with-
out condensation, so that the compound
formed by the combination of ome gaseous
volume of either halogen with one volume of
hydrogen occupies two volumes, or as much
space as the two elements occupied while
uncombined, and in each case the resulting
compound is a powerful acid, gaseous, fuming,
condensible, and soluble in water. While
possessing this general property in common,
these four elements, or rather the three of
them which are best known, namely, chloyine,
bromine, and iodine,—it is doubtful whether
fluorine has ever been isolated,—exhibit in
other respects a marked gradation of pro-
perties. Thus, at ordinary temperatures
chlorine is a gas, bromine a liquid, iodine a
solid. Liquified chlorine boils at —76 deg.,
Fahr., bromine at 145 deg., iodine at 347 deg.
Liquified chlorine is transparent, liquid bro-
mine transparent only when in extremely thin
strata, liquid iodine completely opaque.
Gasgous chlorine is yellowish, gaseous iodine
purple, and gaseous bromine intermediate, or
orange red. The specific gravity of liquid
chlorine is 1:33, that of liquid bromine 2:97,
and that of solid iodine 4'95., The three
elements gtand in the same order as regards
their chemical energy, chlorine being the
most energetic and iodine the least so, and
bromipe being intermediate in energy be-
tween the other two. All the properties thus
enugggrated,—except the last, which is in
the inyerse ratio,—are in the direct order of

the atomio weights o ients,
the atomioc weight o 355,
that of bromine 80, dine
127. Chlorine, bron...... —— ........ thug
form one of Dun c
weiﬁht of the mid« 4
nearly the mean o ]
two extreme terms H
frora the half of 1€ )

the atomic weight .. ..., — .., .t
of ixdine, The relation between the atomic
weighta of these three elements and that
of flaorine, the other member of their group,
is no{ so apparent, the atomic weight of fluo-
rine being 19, or 1°25 more than half that of
. Anothergroup of elements exhibiting
a general similarity and as regular

on of properties is constituted by
sulphur, selenium, and tellurium,
which combines with hydrogen in the
jon of two atoms to one. The atomic
of oxygen is 16, that of sulphur 32,
» selenium 79:5, and that of tellurium
129, Xn this group, the element having the
lowes: atomic weight, oxygen, has exactly
half the atomic weight of sulphur, or of that
one f the three other members of the
growp whose atomic weight is the
smallet, and those three other members of the
group, sulphur, selenium, and tellurium, form
a triad,the atomic weight of the middle term
of whic, selenium, differs by only 1 from the
mean o' the atomic weights of the two other
terms, — the atomic weight of selenium
being 715, while 80'5 is the half of the sum
of 32, oithe atomic weight of sulphur, and
129, or he atomic weight of tellurium, Ot
the thre: elements of this triad, the one with
the lowet atomic weigbt, sulphur, has the
most chenicalenergy, the leastspecific gravity,
and the lowest fusing point; the one
with thehighest atomic weight, tellurium, has
the least :hemical energy, the greatest specific
gravity, ind the highest fusing point ; and the
one withthe intermediate atomic weight, se-
lenium, i intermediate also both in density,
in the stongth of its chemical affinities, and
in respeciof the temperature at which it fuses,
Othergoupsof elements, themembers of each

of whicl have some general properties in
common,while possessing others in graduated
order, oaresponding, either directly or in-
versel , b that of their atomic weights, and
each groip moreover including one or more
triads, th members of which respectively are
related t« each other after the manner of those
of the tvo triads specified above, are consti-

mony, and bismuth; by lithium, sodium,
potassium, rubidium, and ccesium ; by gluci-
num, magnesium, zinc, cadmium, and mer-
cury ; and by calcium, strontium, and barium.
It is to be presumed that the other elements
form other such groups, but the manner of
their grouping has not as yet been very dis-
tinctly recognised. M, Troost, however, has
just thrown a little new light on the matter.
There has been much difference of opinion as
to whether or not carbon, boron, and silicon
were to be regarded as bsionging to the same
group of elements, and also as to what family
of elements aluminium belongs to. M. Henri
St. Claire Deville long ago grouped together
carbon, bovon, silicon, zirconium, and alu-
minjum, but only a very small minority of

chemists have till n shis classifica-
tion. In ¢ Watts's f Chemistry ”
carbon and silicon vith titanium,
tin, slassed with
goli . tungsten ;
and f the iron
fam y these ele-

menus in sun vuier ways, vut M. Troost has
been studying zirconium, and his researches
with respect to that element go far to justify,
—on grounds, however, which cannot very
well be reproduced here,—Deville’s hypothesis
that zirconium belongs to the same class as
carbon, silicon, and aluminium, and that it
and they, with boron, form a group apart.
M. Troost finds that zirconium is intermediate
in its properties between the metalloid silicon
and the metal aluminium, just as, in the
nitrogen group of elements, antimony is in-
termediate between the metalloid arsenic and
the metal bismuth.

Zirconium is too rare a substance to be
likely ever to occupy any important place
among the materials of the arts. It occurs
only in the ¢¢zircon,” or ¢ jargon,” and in
¢¢ Budialite,” which are silicates of zirconia,
the oxide of zirconium ; in ‘¢ ZAschynite” and
“‘polymignite,” which are titaniates of zirconia ;
and in ‘‘Sillimanite,” which is a siliciate of
zirconia and alumina. All these are very rare
minerals, the most abundaat of them being the
zircon, which,when colourless and transparent,
—and also when coloured brown or red, in
which state it is known as the ¢ hyacinth,” or
¢ jacinth,”—ranks among the gems. The first
to analyse the zircon was Klaproth, who dis-
covered zirconia in 1789, In 1808 Sir Hum-
phry Davy demonstrated that zirconia is an
oxide, and in 1824 Bezelius first eliminated
its base, which he obtained by the re-action of
potassium upon its potassio-fluoride, in the
form of a black powder, very like plumbago.
By heating the double fluoride of zirconium
and potassium with excess of metallic alumin-
ium to the temperature at which iron melts,
in a crucible made of gas-retort carbon, M.
Troost obtains zirconium in thin lamines, lying
one above the other like the leaves of a book.
These lamin are composed of small crystals,
very hard and brilliant, and having a specific
gravity of 4'15. By another process M. Troost
has obtained zirconium in graphitoidal scales,
so that this element, like carbon and silicon,
can exist in three states, that is to say, as an
amorphous powder, in a form analogous to
that of graphite, and in the crystalline form.
A word about the equally rare metals which
are found in the minerals ¢‘cerite” and
¢ Gadolinite,” In 1788, Cag‘tain Arrhenius
discovered in the quarries at Ytterby a black
mineral, which Gadolin analysed six years
afterwards, and found to contain a previously
unknown earth, Eckeberg gave to this earth
the name of * yttria,” and to the mineral
yielding it that of ¢‘ Gadolinite.,” After a
while, yttria was found to contain more oxides
than one, for, in 1802, Eckeberg extracted
oxide of glucinum from it, Berzelius found
oxide of cerium in it in 1815, and in 1839
Mosander found the oxides of lanthanum and
didymium in it, while in 1843 he believed
that he detected in it the oxides of still two
other metals, which he named ¢ erbium” and
¢terbium.” Cerium, lanthanum, and didy-

tuted byaitrogen, phosphorus, arsenic, anti-

mium had previously been found in another

mineral, called ¢ cerite,” which occurs only in
an abandoned copper mine at Riddarhytta, in
Westmanland, Sweden, Now, what Mosander
called ““terbia,” and supposed to be the oxide
of a new metal, which named terbium, so
closely resembles in its meertieg, on the one
hand, yttria, the oxide of yttrium, and on
the other erbia, the oxide of erbinm, that
many chemists have dechned to believe in
terbia as being a distinct earth, and have
alleged that what Mosander named terbia was
simply a mixture of erbia and yttria. Some
have refused to add even erbium to their list
of eloments, believing that what Mosander
regarded as oxide of erbium was only a mix-
ture of yttria and lime. This view seemed
very strongly supported by seme _researches
by Popp, an account of which is given in the
May number of the ‘Philosophical Maga-
zine,” but M. Marc de la Fontaine has now
set the question finally at rest, hy the aid of
the spactroscope. Spectrum analysis proves
conclusively that Mosander was ,nght,.,—thac
is to say, that both erbium and terbium do
exist, as distinct elements.

The last number of Poggendort’s ¢ Annalen
der Physik und Chemie” (No. 5, for 1865)
contains a most interesting article by Dr.
Stahlschmidt on ¢ Nitride of Iron.” Dr.
Stahlschmidt seems to have been more suc-
cessful in obtaining this compound than any-
one else who has yet experimented upon it.
He adopts the process of Regnault and Fremy,
which consists in passing amm.omaca.l gas
through a tube containing sublimed proto-
chloride of iron, and heated to dull redness,
The chloride of iron and a portion of the
ammonia react upon each other, the chlorine
of the ferrous chloride combining with an
equivalent of the hydrogen of that por-
tion of the ammonia which undergoes
decomposition to form therewith hydro-
chloric acid, which combines with the
undecomposed portion of the ammonia to
form sal-ammoniac, and the iron thus set free
combining with the nitrogen of the decom-
posed ammonia, to form therewith the com-
pound NFes, The sal-ammoniac, together with
two of the three equivalents of hydrogen in
the decomposed portion of the ammonia,—
only one of the three having combined with
the chlorine of the chloride of iron,—fly off,
the nitride of iron remaining behind. This
nitride contains about twelve per cent. of
nitrogen, and Dr. Stahlschmidt hence regards
it as consisting of four egixivalents of iron
combined with one equivalent of nitrogen,
and thus as coustituting an ammonium in
which all the hydrogen is replaced by iron.
He accounts for the difficulty which other
experimenters have found in obtaining this
compound in quantity, and of counstant com-
position, by the fact that nitride of iron is
decomposed by hydrogen at the temperature
at which the nitride is formed, and very
rapidly at a slightly higher temperature.
Hence, as free hydrogen, in large quantity, is
one of the products of the reaction between
ammonia and chloride of irou, the greatest
quantity of nitride of iron will be obtained
when that reaction is conducted at the lowest
temperature at which it will take place. Dr.
Stahlschmidt finds the most suitable tempera-
ture to be somewhat below dull redness.

By decomposing nitride of iron by means of
hydrogen, Dr. Stahlschmidt has obtained me-
tallic iron in a state of very remarkable purity.
The iron thus obtained is described as being of .
¢4 gilver-white colour, extraordinarily ductile,
and so soft that it may be cut with ease by an
ordinary knife. It oxidises in the air as easily
as ordinary iron, and in moist air_more easily.
It sses also the property of condensing
water on its surface when in contact with at-
mospheric air.” Its specific gravity is as low
as 6:03,—which is very remarkable, seeing
that the specific gravity of the purest iron
hitherto known, that obtained by electrolysis,
is as much as 8°1393, and that of commercial
bar-iron about 7°8. 'The iron obtained by Dr.
Stahlschmidt, in the way indicated, dissolved
in acids without leaving the slightest residue,
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A VoK ©ey, W er, ClVil engineer.
Fig. 1 of the accompanying engraving represents
one form of engine by means of which this prin-
ciple may be carried into effect. a a is & wheel or
diso mounted on the driving shaft b and fitted at
its circomference with buckets cc, serving as
recipients to the motive fluid ; d & is the metal
to be liquified, contained in a case ¢ e e hermeti-
cally closed by the cover ff. In the sides of
this case ¢ ¢ ¢, are set stuffing-boxes, through
which pass the extremities of the driving shaft b.
g, farnace by which the metallic bath is heated
to the required temperature; h h, flue by which
the products of combustion are carried off after
circulating round the case ¢ ¢ ¢; ¢, pipe by which
the motive agent is carried to the bottom of the
:\etnl bath ; j, eduction pipe for the expended
unid. :

In supposing, for example, that steam is
adopted as the working medium in the engine
above desoribed, the bath d d may be composed
of lead and tin, or other snitable metals or allogs,
which are reduced to and maintained in fosion
by the furnace g, the depth of the liquid mass
being proportioned to the amount of pressure re-
quired. The steam generated in a boiler mounted
apart in any desired position is led by the inlet
pipe i from ¢! to m, and acquires in its passage
be same temperature as that of the surrounding
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nace; h hh, pipe by which the air is admitted
from a pump placed in any suitable position;
i14, flue in which the products of combustion
circulate round the vessel b b on their way to the
chimney through the conduit j. The ocold air
forced in by the pump is first heated to a certain
extent in the portion of the pipe h which passes
through the conduit j and the corresponding por-
tion of the flues. From the lower bend upwards
this pipe is exposed to the direct action of the
fire, and the air thus brought to the required:
temperature passes into the plunger ¢ ¢ through
the opening k. When the up stroke of the
plunger is completed, as seen in the figure, the
airis exhausted by the action of the pump, and
is cooled in its return by any suitable means;
the plunger then descends to its starting point,
and 50 on alternately, Allleakage ofthe motive
fluid is rendered impoesible by the. pressure of
the liquid metsl, whatever may be the form of
engine employed.
S—————
HYDRANTS.

THis invention, for which a patent has been taken
out by Mr. Richard Chrimes, of the firm of
Guest and Chrimes, of Rotherham, in the county
of | York, brassfounders, contists in the employ-
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water supply pipe at D is opened or clged, as
required, by the sluice valve E, operatd upon
in the usual manner. On the back of thj sluice
valve there is formed a small projetion a,
which, after the orifice of the slnice nlve is
olosed, and before such valve is coapletely
home in its seat, presses upon the tail o'a short
Jever b, the opposite end of which is chnected
with the frost valve c, situate between tie sluice
valve and the stand pipe, and opens soh frost
valve 80 a8 to allow the stagnant wate in the
hydrant elbow and standpost to flow off after
the sluice valve has been closed. The prjectiona
is 80 placed with regard to the lever bthat the
sluice valve will be actually closed bfore the
frost valve c is opened, whilst, on the otter hand,
the frost valve ¢ will be closed by its om gravity
before the eluice valve is opened, thre being
sufficient play in the sluice valve after ts orifice
is closed to permit of the opening o:the frost
valve. It will thus be seen that by thi:arrange-
ment it is imposgible to place the valve in such
a position that both will remain open, wich posi-
tion wounld cause an unnecessary wastcof water
through the frost valve. d represents.screwed
nozzle, to which a pipe may be fitted foicarrying
off the waste water from the frost vaye into a
drain or sewer.
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ENGINEERS.
\vontinued from page 83,
‘U'HE noxt paper was *“On an Imppoved Plan of
Drawing Coals,” by Mr. Robert ‘Aytoun. The
author stated that the weight of the rope used in
drawing coals absorbs a great part of the power
smployed. In deep pits, for every ton of coals
drawn there might be from two to three tons of rope
drawn also. The author’s improvement consisted
in hanging another rope, of the same weight and
length as the one previously employed, by its two
ends to the under sides of the two cages, and pass.
ing it under a pulley at the bottom of the pit to
keep it in its place. By this expedient the rope was
perfectly balanced in every position, one half as-
cending while the other half was descending, and
the engine was absolately relieved from the burden
of the ropes and cages at the mere expense of the
friction caused by the additional rope, which was
trifling. Pits whose depths required stronger and
heavier l;:gel than could be worked on the present
nnbalanced system might be worked (in the author’s
opinion) on the proposed system successfully, and
of moderate power ; for the entire
and cage being
RO LY LU ones, the engine
to do but to raiss wue coalsand over.
the weight of the ropes,
shown the applica-
now sysiem , the
to pusuv vu on
l‘ -
muu avwo vivu puleys, ae places a single large
over the mouth of the pit, corresponding to
une at the bottom. The drawing rope is to be
over this pulley, and the cages are to be hung
toes vwo ends. This rope, connected to the lower
one bv the media of the two cages, may be con-
as an endless rope or band stretched between
two pulleys, and completely balanced in every
ble position. All the working barrels, pirns,
, &e., in common use, are to be laid aside, an
their place supplied by a connecting rod driven by
thé engine, This sets the pulley in motion either
and the pullev. by means of the friction be-
twixt its surface ar
to -he rope and the
he author next
wuudihod in practice
valtageu. Wherewr W AUCKY ,UlLlYOrY Ul wWaler ur
ia required, this system of drawing is, in the
aapor’s opinion,peculiarly applicable,for the load to
be jifted at a time may be greater than by any other
syslem, partly in consequence of the greater weight
and strength of rope which this system admits of,
rtly because the power of the engine is not
on unproductive work, but is almost wholl
yed in raising the load, while the speed is
wmauch higher ; hence} a much larier output can
ntained by this system than by any other.
system is supposed to be peculiarly adapted
wu wme use of safety cages. There is a screw which
the lower pulley, and tightens the rope. In
80 it compresses the springs of safety cages,
andkeep the clutches or claws clear of the guide
rody This removes the only objection which is
nowarged against the use of safety cages, as it
ruits them to have powerful springs to over-
ul the broken rope, without tﬁere being any
of their catching the enide rods while the

doi

Marley, at thov request of the chairman,
deliveed an acfdreu, which he had been able only
partialy to write, on the auli;ect of safety cages.
After eferring, in passing, to Fourdrinier’s, White
and Cnant’s, and Aytoun’s, he proceeded to de-
xcribeJalow’s, and the impression it had made on
himsel after careful trial. This invention is
descriled as a very ingenious method of releasing
the claches by a spring, which flies into action as
soon aly as the cage acquires the velocity ofa
fallingrody. The spring, instead of being held in
tensionas usual by means of the rope, is kept down
g mens of a weighted cap.  Ifthe rope breaks,

e cap begins to fall, but the cap, havingthe
forco € vitation diminished by the upward
pressun of the spring, allows the latter to expand,
and thu to bring the clutches into action. Unless,
bherefoe, the descent be very rapid, orin jerks,
this melification appears little lia.gle to eatching,
when gt required—asource of much inconvenience
snd dager. Mr. Marley gave several instances of
the pratical utility of the invention and read the
tastimoials of a number of practical men in its

our,

As oberved in our previous notice there was no
moetin] at the Royal Institution on Wednesday,
but thesittings were resumed on Thursday, when
Mr. P, N, Maddison read a paper in explanation of
the pmping engined at present in use at the
Phorntll collierivs. The engine, he said, was hori-
pontal,ind working at high pressure with a cylinder

in. dameter and b5f. stroke, and a fly-wheel

. dameter. The stroke in the pumps was
M. 6in, and could be varied 6in. either way. The
m barrels are 18in. in diameter, the total
of esich sot being 261fY,, the two lifting and

THE MECHANICS'® MAGAZINE.

uenvenuy audependently.  T'ho wasimwu specu
yet worked was eight strokes, but ten or
twelve might be considered safe. At eight strokes
864 gallons of water were raised 261ft. The pressure,
which was formerly 45lb., had recently been re-
duced to 35lb., and this was the pressure at which
the above datahad been obtained. The object of
the paper was explained to be to show that efficient
pumping arrangements might be arrived at by
other than direct action. .

This was followed by a paper ftom Mr. Gilcoy,
"OnaConl-wa.sbinﬁ achine.” beine the one in
use at the Ince Hall C 8
collieries, at Ince, near -
sists of a line of spouts e
elack or duff hosper of tuv uuv seree
and is continued to each row of
necessary, to each oven. By means
and slack are . together or
required, into 3. The slack
to the ovens , any earthy
deposited at
transit. The
is about 600ft
ovens, and they are supporsea vy
apart, There are also various

he quantity of Arley mine
120 tons, yielding about six pou
The water wanted is 80 to 90 gu
The attendance costs 3s a-day, or
the slack ; and the advantages of the
stated to bo simplicity of arrangement,
first outlay and in cost of working ana
and efficiency, which
mitted in the discussion

Mr. Greenwell then read a long and elaborate
treatise ‘“On Tail Popes,” which, he said, had
been prepared at the request of the South Lanca-
shire ans Cheshire Coal Association, and which
was the joint production of himself and Mr. C.
Berkley.  An account of the mode of conveyin;
coal tubs by endless chains in Lancashire an
Cheshire collieries was followed by a description of
the tail-rope principle, by which large quantities
of coal may be conveyeé very long distances under-
ground, along level or undulating planes, by engine
power, as illustrated in the practice at Marley Hill
z0lliery, Durham. The engine is placed in a chamber
ander t‘:e waggon way, in the rear of the shaft, It
has two horizontal cyiinders 20in. diameter, 3}ft.
stroke each. On the main shaft is a fly-wheel
6 tons in weight, and a spur-wheel 6ft. diameter,
into which, on opiosite sides, two spur-wheels, also
6ft. diameter, work with sliding gear. On each of
the shafts of these spur-wheels is fixed a drum, 6ft.
diameter and 3ft. wide. Two boilers, 40ft. long
and 5ift. diameter. with ece ends. and wheel flunes

that the resistance was 1143770l
the full tubs was 105,8401b., equ of
1290'73lb. The total resistan 8
2434'461b., whicb, multiplied by r
minute, gave a total resistance d
one foot per minute, of 1,633,724 wiv. 1ne pressure
of steam was 29lb. per square inch, representing
power 3,826,4681b. moved one foot per minute. The
effective performance of the engine was therefore

) ¢

forty per cent. of the indicated power (no reduction |,

being made for friction of engine, resistance of
atmosphere, &c.). The usual reduction of one-
third from the indicated power would make the
effective power 60'1 par cent. of that of the engine.
In five days 35 tons 2 cwt. of coal was usegl, and the

quantity of coal and fire.clay drawn oq% the
planes was 2,805 tons; the epgine beimg employed
not more than ten hours per day. men and

six boys were employed.  The cost of bringing
169,563 tons 13 cwt. of coal over the ivays in one
year was £1,603 10s. 9d:, or 1°663d. ver ton verx
mile. The same amount of work for

twenty-four horses, rd,w 92,5_‘ I BULUL.
But, in addition to this, the #ame machinery would
bring the coal double distance, which would require
forty to fifty horses. The only djsadvantage of the
machinery was that anv A~-angement involved the

entire stoppage of Juring repairs; but,
everything being and well appointed,
sach occasions st the vear in
question the pit

uantity being

e engine.

The closi BY LIUCDLIN,
when Mr, n a Coal.
cutting”

Carret¥s.

¢ | safety gauzes gave of
w | mable, and that it w

be | ments bad been ma

« | zauze iuto o red hot

ou | be obse-rw.':&"t.l;;t"tiu
* wore | and that
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since March last, and uuriuy the whole oOr Ulus
period the rate of boring the coal was 8 1-10ft. per
hour. The cost had been 4 2-10d. per ton. The
average dépth was 3%, 6in., sometimes it had been
3ft. 9in., and sometimes 3f(.3in. The greatest dis
tance cat wason the 16th May, when 153ft. were
cut in eight hours, being at the rate of 19ft. per
hour. The eight hours included stoppages, but
the actual time the machine bad been working was
five hours, wtich gave 30ft. per hour. The mini
mum amount of work dope was on the 13th June,
when eight yards were cuf in oight hours, and that
also included stoppages,” The coal in the seam
averaged two tons to the yard. A discussion
ensuad, after which Mr. Daglish read the report of
1 committee appointed by the council of the Insti

u tute to comsider the subject of safety lamps.

He said theappointment had arisen from the state

as 1 ment of Mr. Greenwell 'to the President, M.

Nicholas Wood, that under certain circumstances
hich was inflam
accident might
series of experi-
auze itself, and
of the experi-
wtroduction of
that was done
the gauze

But it was to
was internal,

in that case

[n the next

wrise from that cause

he produced a ™"
ments.

gause, 1L wus suppuscu [rom that the Duwo was
ignited at the end, and 8o passed along the outside
Under this impression a shield bad been fitted upou
the gauze, and after that was done the flame could
not g: observed beyond the shield, so that the con
clusion was, that if they had a lamp with the heat
internal, there could be no passage of flame beyond
it. He then referred to some experiments which
had been made with a view to ascertain what was
the cause of the inflammable vapour arising from
the gauze, and there was no doubt that the cause
was the ol used in the manufacture of the gauze.
1t did not exist in the wire, but was brought into
the gauze in the course of weaving, and the oil was
o identified with the iron that it could not be
brushed off. They never could practically place a
lamp in the position of being red hot, because that
required time, and while the time was passing, and
the gause was_growing hot, the vapour was vola-
tilised, and passed away before the red heat had
been attained. When they got the gauze red hot,
then it was safe, because tho oil been vapour-
» committee were of opinion they had
at even if it were not 80, and the gauze
nadered hot, the flame could not pass.
iion, he said the committee intended to
7ith the experiments. They had only
ot into form an apparatus for testing the
placing them in an atmosihere Jimpreg-
1fire-damp, and whirling them violently,
ace them under conditions which would
heir capacity to resist the danger.
sluding paper, by Mr. Daﬁliah,wu descrip
‘ater gauge invented and constructed by
‘e explained that the gange was not so long
ge ordinarily used in the north, that the
was exactly the same but the form differ-
ent ; the scale was divided equally on_each side, it
had the pressure markings on each side, cne of the
tubes was bent over, and a small hole at the top
to prevent dust from gotting in; the scale was

| moved by a threaded screw,the coet the same as the

ordinary gauge, and it was not so liable to breakage.
Mr, Daglish presented the zauge to the Institute.

COMBINKED FUNNEL AND MEASVRE

‘THE accompanying engraving representsa very

useful article which has recently beer: patented
through the Scientific American Patant Agency
by Mr. 8. B. Dummer. To those engaged in

businvsses 1yvulving the frequent use of the fannel,

ue umu selected being | or to the careless who never put anything in the
been in operation | same place twice. thia invention wiil prove con«
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venient, for it is impoesible to misplace it or
detach it from the vessel it is used with. This
article combines the advantages of a vessel or
measure with a funnel for decanting liquids, so
that no waste occurs i emptying the measure
into the funnel, and none from the funnel,
as the fluids pass into the bottle. The en-
graving shows the form of the article and
the use to which it may be applied. The mea-
sures are graduated on the sides and furnished
with a guard at the top from which a spout pro-
trudes. This spout is to be inserted in the bottle
as shown, and the measure elevated, in which
position it can be left until empty; it is not
necessary to hold it, as the measure sustains itself.
Fluids of all kinds can be more economically
measured in this vessel than in others, and there
is a saving in labour and the cost of utensils from
the eombining two articles, which are usually
separate, in one.

ARMOUR-PLATED SHIPS.

Mz. Joun HucHzs, of Millwall, engineer, has
just patented some improvements in the con-
strootion of armour-plated ships, forts, and
other: like struotures. His invention relates to
the construction of ships of war by strengthen.
ing them with hollow stringers or girders run.
ning longitudinally, vertically, or otherwise.
These stringers are riveted to the skin and
frames of the vessel, and form the backing for
the armour plates; the spaces between the
stringers, and also the hollow in the stringers,
may be filled with wood or any composition that
may be found suitable.

Fig. 1 of the accompanying engraving is a
section of a portion of a vessel of war, showing
longitudinal hollow stringers applied as a back-
ing to armour plates to strengthen the same.
The stringers also act as longitadinal girders to
the structure. The hollow stringers are made
with double flanges, as shown, to enable them to
be riveted to the inner skin B of the vessel.
C Cis the armour-plating, whioh is fixed by
bolts D D (fig. 2), passing through the skin B,
and plating C, and between the stringers.
Fig. 2 is a section of & portion of a wrought-
iron shield, with hollow stringers A A applied
thereto. This figure also shows more clearly
the mode of seouring the stringers to the
structure. Fig. 8 is a section of a portion of a
wrought.iron tower (with revolving platform),
for land fortifications., A A are the hollow
stringers as before, and C O the armour plates.
The masonry is also protected by hollow
stringers.

BOLTS FOR SHIPBUILDING.
Mz. Joserx Homatio RITORIR, junior, of No
108, Leadenhali-street, London, has recently
patented an invention which has for its object
the insulation of bolts used in the construction of
ships or vessels, more especially those built with
iron frames planked with wood, so .that if iron
bolts are employed they shall hof be wasted by
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the galvanic action caused by their contiguity to
the copper or yellow metal sheathing; or, on the
other hand, if yellow or composition metal bolts
are used, they shall not have any injurious effect
on the frames through which they pass. Inorder
to. accomplish this object, he covers the bolts
entirely or on those parts contiguous to the dis-
similar metals with caoutchoue, or caoutchouc
and gutta-percha, or other mixture in which these
form essential ingredients hardened by the pro-
cess known as vulcanisation.

The engraving shows two examples of the ap-
plication in shipbuilding of bolts so covered. The
bolt D, shown in fig. 1, is an iron bolt suitable
for being driven from the outside of the plank.
The bolt passes through the plank A and angle
iron B, which is a portion of the iron framework

FlG.l FiC.2

of the vessel, and is set u? inside by the nut E,
the insulating covering of vulcanite or ebonite ¥
being between the iron bolt and the metal sheath-
ing C. The iron head of the bolt is in this figure
shown to be entirely covered with the insulator,
but in cases where great percussion has to be
borne by the head, it may be found desirable to
allow a portion of the centre of the iron head to
project a little above or be flush with the surface
of the vulcanite 8o as to receive the heavy blows;
the portion of iron thus left uninsulated may,
after the bolt is driven, be easily covered with any
insulating material, such as marine glue or a
solution of caoutchouc or shellac. This form of
head is especially suited to the long bolts used in
timber-framed vessels. The bolt D, shown in
fig. 2, is a yellow or composition metal bolt
driven from the inside through the iron frame B
and plank A, ite end being secured outside the
plank by being clenched on the ring E, the in-
covering F being in this case between
the yellow metal bolt and iron frame. The
metal heads of the bolts may be made of various
forms s Jong 88 the shape is such that the coatin
of vulcanite shall be firmly attached to the me
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head, but the form of head shown in the engrav
in%‘amwen the purpose.

‘- The ' composition of the vulcanite or ebonite
should be such that it shall at the same time be
tough as well as hard. A compound of caoutchoae
masticated with from 4-10ths to 5-10ths i
weight of sulphur laid on the bolt in a plasfo
state, and tightly bound thereto with tape or
other material, and exposed to a heat of 300 deg.
Fahr. for from three hours to four hours, answers
the purpose well. In laying on the coverisg
great care is necessary in order notto enclose say
air either between the surfaces or otherwise, 5o
that the contact may be perfect and the materal
free from holes. Although only two examplesof
insulated bolts suitable for being used in ship-
building are given, yet the iron screw bolts br
fastening deck thh, the twisted iron scrw
bolts for the keel plates of iron.framed ships, he
knee and rider bolts of timber-framed vessés,
and many other bolts used in the constructionof
ships and vessels may in like manner be coverd
or partially covered with a compound of sulphr
and tohouc, or caoutchouc and gutta-percia,
or a mixture in which these are principal ingre-
dients, such compound being vulcanised asalresly
explained.

THE “FIELD” BOILER.

RATHER more than nine months since some tiree
dozen tubes on the Field system were fitted ;0 a
25-horse power Cornish boiler, which is worting
with three boilers of similar power, atthe Caxdle-'
works of Messrs. J. C. and J. Field, of Lamveth.
The object was to incease the evaporative pwer
of the boiler in question. The tubes, whic. are
of 2}in. external diameter, and 1ft, 6in. iong,
were fixed behind the bridge of the boidr by
drilling slightly conical holes in the firetube,
which is only 8.8ths of an inch thick; theabes
were drifted in by means of a suitably toered
mandrel. The boiler has been constanty jat
work ever since, having done night an day
duty during six months of the time, and fil day
work for the remaining three months. t was
opened three months after the tubes ha been
put in, and they were found in good orde, and
required no cleaning. The same results wre ob-
servable when the boiler was again openecat the
end of six months. On Monday last the boi>r was
opened for inspeotion for the third time, nd we
are enabled, from personal examination, t state
that on this occasion the tubes were pracically
quite clean, and there has been no lanzng:what-
ever since the tubes were applied. The wrking
result is that a saving of 20 per cent. ha been
effected by their adoption. The boiler s now
doing easily, work which it previously hacgreat
diffioulty in accomplishing, 8 much smallewquan
tity of fuel being used now than was conumed
before the tubes were fitted. It is also wothy of"
remark that a thiok deposit of sedimet had
collected on the tube of the boiler, throghout-
its length, with the exception of the area mme-
diately oontiguoua to.the Field tubes whra it
wis perfeotly free from the deposit. A
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IMPROVELD

[MPROVED LUBRICATOR.

mu. siCHARD TownseNp, of Sheffield, engineer,
has obtained letters patent for an improved
tallow cup or lubricator for the oylinders and
valyes of steam engines, steam hammers, and
other purposes, which consists principally ofa
closed vessel of a cylindrical or other shape pro-
rided with a tap at the top, and also a second
tap at the bottom ; so far it is like an ordinary
double tap cap. The upper tap is farnished
with an open cup, in which is a perforated plate
or gieve for preventing any impurities in the tal-
low or oil from passing into the vessel. This
iap and cup are for charging the vessel with tal-
low or o0il without removing any screw plug ;
there is also a second small opening drilled
diaganally or otherwise through the plug of this
tap, which, when the tap is opened, allows the
air in the vessel to escape at the side as the tallow
or oil descends from the open cup. In the annexed
engraving fig. 1 represents a vertical section
of the improved lubricator, and fig. 2 is an ex-
ternal view of a lubricator to which a gauge is
itted. a a is the vessel or grease cup to contain
the tallow or lubricating material, provided with
stapbbd at the top, and a second tap c c at the
bottom. The upper tap b b is farnished with an
Jpen cup d d, containing a perforated false bot-
jomn or sieve ¢ e, fitted in loosely. The plug of
she tap.d b has one opening f f through it, for the
admission of the tallow to the interior of the cup
and avether smaller opening g g for the escape of
the air therefrom while feeding the cup with oil.
This opening may either be drilled at right angles
s drawn in fig. 1, or diagonally, as shown in
lotted lines, or in any other manner, 8o as to
sommunicate from the interior of the cup to the
sxternal atmosphere. The plug of the lower tap
3 chas ‘only one opening h h through it, which
serves both to admit steam to the interior of the
>up and also to allow the tallow or grease toflow
ot of the same. By having only one opening
shrough the plug of this tap a great advantage is
gmined, as it lengthens the ,bearing of the plug
and renders it much less liable to leak than
where two openings are used, as in the double.
mp oups hitherto employed. From the lower
BAp ¢ ¢ a vertical tube i rises inside the onp
6 the tallow or oil, and ioside this tube is &’
_the two énds of whish are erohnid donical
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1and act as a double piston valve, the upper end
serving to close the opening of the tap b b and
the lower end serving to close the opening of the
tap ¢ ¢, the length being such that the opening of
one valve will close the other, and vice versa. At
the bottom of the tube 41i are openingsllto
allow the tallow or grease to flow through the
tap ¢ ¢ when the lower valve is opened. On the
rod k k are two pistons * *, which fit the inside
of the tube s i, but are grooved in order to let
the steam pass up the pipe above the oil or tallow
when the lower valve is opened, so that the oil
or tallow being in equilibrio can descend throagh
the openings !l by its own gravity. Near the
top of the rod k k is & cone m m to prevent any
sediment or other impurity which might pass
through the sieve e ¢ from getting into the work-
ing parts of the valve. .

n the engraving the lubricator is represented
as in working position, with the apper tap closed
and the lower oue open. To feed the cup with
tallow or oil all that is requisite is to close the
lower tap and open the upper one, and then to
pour in the tallow or oil through the sievee e in
the open cup d d, after which the upper tap is
closed and the lower one opened, as .shown-m
fig. 3. mnis a glass gauge tube provided with
two taps o o to put it in communication with the
top and bottom of the cup or vessel a a, and a
tap p for emptying or cleaning the tube. This
form of arrangement of lubricator is most suitable
for oil or other liquid lubricating material, as it
shows the height of the lignid and the gradual
disappearance of the same.

ON THE EMISSION OF LUMINOUS RADI-
ATION AT A RED HEAT.*

By M. P. DEsaINs,

M. ProvosTaYR and I, a dosen years ago, proved
that at a red heat different substances may have
very different powers of emission for light. And we
have also given some indications as to the velative
values of light emitted at this red heat by the same
extent of surface of oxide of copper, platinum, and
gold. In our experiments oxide of copper had aboat
ten times the emissive power of gold. Platinum was
between the two, but nearer the second. In the

"o ** Philosophical _ " Ganisted from the
o Cimoras Bl Tuys aves ‘
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iesearches which 1 now submut to the Academy, 1
mpmd to mgu]f to extend to a larger number of
1e8 the study of the luminous emission at a red
heat ; the results I have obtained may be summa.
rised in the following manner :—At a red heat, and
in a perpendicalar direction, oxide of copper, oxide
of cobalt, green oxide of chromium, brown oxide of
manganese, and red oxideof iron have for light
emissive powers which are virtually equal. Under
these circumstances a coating formed of sulphate of
lead and a little borax also emits laminous rays very
easily, It isa little less brilliant than the preced.
ing substances, but more 8o than platinum. Pl.ti
num is more so than gold, and this metal, lastl
more 8o than a layer of oxide of zinc rendered a
herent by borax. To.be more definite, we might, |
think, assume that representing by 100 the normal
emisgive power of oxide of iron and of the bodies we
have classed with it, that of, platinum would be
about 82, that of gol-i 10, while that of oxide of zinc
#ould not d 5, if indeed it amounted to this
aumber. I may finally add that a coating obtained
»y mixing together chalk, alittle borax, and water
appeared in one experiment to approach oxide of
sinc in the feeblenees of its emjssive power
‘n the researches the results of which we pub,-
1shed in 1854, we heated to redness the coatings
vhose emissive power we desired to study, by ap
slying them on a small plate of gold or of platinum,
which could be traversed by an electric carrent. In
ny new experiments, without abandoning this mode
of heating, I usually preferred to apply the oxides
submitted to my observations on plates of gold or
slatinum which were heated by eolipyles. These
>lates, which were tolerably thick, were not appre
siably altered in shape during the experiments
WNhen, without attempting to make any measure-
nents, it is simply desired to show the difference of
2missive power for light, a plate of this kind is taken
>f about 25 or 30 square centims., and on one of its
aces two lines are traced at right angles passing
chrough its middle, and thus dividing it into fom
soatiguous portions; on one of these the metallic
ustre is left, the second is covered with oxide of
iine, the third with oxide of iron, the fourth with
oxide of copper. When the coatings are dry, the
plate is placed in a dark chamber and heated with
a flame of alcohol or of gas, which strikes against
that face which has no coating. soon as the
temperature had reached a red heat, all the effects
which we have indicated were observed. If photo
metric observations are to be made, it is important
to take precautions for preventing rays emitted
from the source of heat from being mixed with
those which come from the surfaces investigated
In this case the plate may be fixed at the end of an
earthen tube whose internal surface has been black
ened or covered with oxide of iron. The external
face of the plate is heated, and the other is observed
by placing the photometer near the open end of the
tube. The extreme smallness of the luminous
emissive power of oxide of zinc has surprised me;
but although I have greatly varied my experiments
on this point, they have all led to the same result.
I shall not detail them ; I will merely mention one
which a}) to prove that the small emissive
wer of this oxide is not at all dueto the fact that,
rom want of conductibility, it only attains at ita
external surface a temperature materially lower
;.)lcl’:ln that of other coatings anolied on the sam-
Y
1 took a platinum plate, and having compievery
covered it with ginc-white, 1 covered balf the plate
thus whitened with a layer of oxide of iron above
that of oxide of zinc; lastly I heated it, and even in
this case I found the oxide of iron twenty times as
luminous as the other, Oxide of zinc is one of those
bodies which at about 100 deg. have virtually the
same calorific emissive power as oxide of iron or
lampblack. Seeing how littie light it emits at a red
heat, I compared at this temperature its calorific
emissive power with that of oxide of iron, and 1
found that it was about six-tenths of that of the
latter. Henco at a red heat the ratio of the emissive
gowers of these two substances is far greater for
eat than for light. This difference, however, is
but natural, seeing that of the total sum of the ray=
which at redness vuch sends to the thermoscope
there is a strong proportion of obscure rays, whick
have no influence on the results of the photometric
measurements. The thermoscopic measures refer
to the total emission ; tue photometric measure only
applies to a particular claes of radiations; it omits
all those whose wave-length is above a certain limit.
What Las been said refers merely to the effect of
luminous emission properly so called. The appear
ances change, the relative lustre of incandescent
bodies is modified, when to the emitted rays are
Jjoined the refleéted or diffused rays, as in the case
when the surfaces observed are placed in the middle
of an incandescent space. These changes are easilly
explained, and can readily produced in the fol-
lowing manner, ‘A porcelain tube is taken about
0'06 metre in diameter ; it is bevelled at one of its
ends; then after having closed this end by a plati-
num plate half covered with oxide of ironm, it 18 in
troduced into a farnace. Theother end of the tabe
is open, and projects from the furnace. It is heated
the nlate becomes red firat. and the oxide anpears far
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more brilliant than the platinum; but when the
sidcs of the tube are incandescent, the difference in
lustre of the metal and of the oxide diminishes or
disappears; and then in order to change the func-
tion, that is, to make the platinum appear more
brilliant than the oxide, it i8 sufficient, by changing
the arrangement. of the fire, to make the metallic
plate distinctly less hot than the side of the tube
whose light can reach the eye by reflexion from the
metal. When in making this experiment the plate
which closes the tube is observed with a polariscope,
it is easily seen that at first, when the plate alone
is incandescent, the light which comes from the
platinum to the eye is polarised in a plane perpen-
dicular to that which passes through the axie otP:he
tube and the perpendicular to the plate. In the
second phase of the experiment, when the oxide of
iron and the metal have the same lustre, the indica-
tions of polarisation disappear. Lastly, when the
platinam appears more brilliant than the oxide, the
rays which come from the metal to the eye are polar-
ised in the plane ing through the axis and the
perpendicular, which shows that then it is the re.
flected light which predominates in the pencil com-
ing from the platinum.

@ orrespondence.

CELLULAR BRIDGES.

TO THE EDITOR OF THE * MECHANICS’ MAGAZINE.”

818,—Your correspondent, Mr. Geo. H. Phipps,
has resumed the controversy respecting the Sun-
derland Bridge. How far it may be interesting to
your readers I cannot say. It appears to me that
it is now only a matter of opinion between Mr.
Phipps and myself, from which the public can
gather no possible instruction. I shall,therefore, be
as brief as possible in my rejoinder.  Mr. Phipps
twice observes that no change has taken place in
his opinion in consequence of my remarks. I never
looked for any such result,nor did I write to promote
such an end. My rema:'ks were made, in the first
instance, for public information, and when their
correctness was questioned, I simply advanced the
authority upon which they were based. My
article and subsequent letter thereon state the case
as clearly as it can be put. I believe in Mr,
Milbanke’s admission that the Sunderland Bridge
resembled Paine’s model, because he had the oppor-
tunity of udainf, and because, bad it been other-
wise, Mr. Milbanke would certainly not have laid
himself or his friends open to an action at the suit
of Mr. Paine for compensation by such an admis-
sion. Besides,‘ Mr. Milbanke distinctly observes
that he has ‘““good grounds” for his statement.
Mr. Phipps institates a comparison between the
Sunderland Bridge and Mr. Paine’s specification,
and finds a material difference. It would have
been marvellous if he had found them coincident.
Paine’s arch wasa modification of his patented
description, and was not constructed precisely in
accordance with the wording of his specification,
although he observed the spirit.

But Ithink the matter really lies in a nutshell.
Burdon was about to design a bridge; he looks
about him and finds Paine’s model, from which he
draws his ideas. DMr. Phipps bimself admits the
probability that Burdon worked upon Paine’s
model, and, moreover, that he worked, too, upon
the design of the Coalbrook-dale Bridge, erected
several years previously. And yet, in the face of
this admission, Mr. Phipps denies to Paine any
credit whatever in the matter. As to the circum-
stance of Mr. Paine not prosecuting his claim
for compensation, thia was prevented by
his being in France at the time, in which
country he filled an important political position.
Besides, the character of the man was at variance
with the pursuits of money-grubbing and patent-
mongering, 80 that had he even been in England
and not have prosecuted his claim, it would by no
means bave proved that the claim did not exist.
Paine was by no m.eans a rich man, but he worked
more for honorary than for pecuniary reward. His
was the higher, nobler, truer spirit of labour, the
aim of which was public usefulness. Asto Burdon
having improved upon Paine’s design by the intro-
duction of properties of strength, Mr. Phipps only
advances this as a suggestion, whilst, with regard to
Paine’s bridge, Mr. Phip constructs one theo-
retically from Paine’sspecification,quite ignoring the
bridge of 110ft. epan erected first at Rotherham
and then removed to Paddington, where it was re-
constructed and remained standing for a year. Itis
unnecessary and would be tedious to reproduce the
facts and arguments contained in my article and
letter in support of my position. I will, therefore,
simply re-state my views, and leave it to those who
care to do so, to wade through and form an inde.
pendent ogx{nion from what has been previously
written by Mr. Phipps and myself. My conclusion
is that, in the words of the article, ** the bridge
across the Wear, at Sunderland, generally consid-
ered to bave been designed by hurdon, was really
made from Paine’s model.” Not that the bridge isan
cxact copy of the model, but that the latter was the

design upon which Burdon based his construction,

This conclusion does not attribute to Paine the
credit of having directly designed Sunderland
Bridge, but it involves what 1 have every reason to
believe was the case, viz., that the Sunderland
Bridge was conatructed after Paine’s model, and
that, although Burdon may have warked out the
demgn of the bridge, yet his ideas were based upon
Paine’s principle, and that Burdon was, therefore,
less the vriginal éuigner of the bridge than heis
generally nppgosed to be.
our obediant servant,
. TuE WRITER OF THE ARTICLE.

[Unless some new facts of public interest are
elicited by a continuance of this correspondence, it
must terminate here.—Ep. M. M.]

DANIELL’S BATTERY.

81r,—I have for some time used a Daniell's
battery of faur cells to work an electrie clock, the
copper being ipside the porous cell, which is
supplied with sulphate of copper by a bottle in-
verted over each cell.  After some weeks a large
deposit of metallic copper forms on the inside of the

orous cell, and?( ﬁmr the cells cracked, or rather

urst in varions places. I should be obliged if any
of your electrical readers could inform me, throngh
your columas, of any remedy for this.

Yours, &c.,
J. F.E.

MECHANIOAL FLYING MACHINES AND
FLYING STEAM ENGINES,

Sir,—Abayt seven or eight years back you pub-
lished in the MEcHANICS MAGAZINE an account of
various mechagical flying machine models which I
had constructeg, one of which, a light screw, turned
round by the goptraction of an india-rubber spring,
was not long since brought forward by a foreigner
as something new, and as evidence of the practica-
bility of making a zyiug machine of sufficient size
and power to carry passengers. Many persons
woulg perhaps liko to know why the thing has not
yet been accomplished. The uanswer is, that no
motive-power engine of continuous action has yet
been produced of less weight than a high pressure
pteam engine, of the same. power, and no steam
engino hitherto constructed has had sufficient power
in proportion to its weight for the purpose, except-
ing the little models or toys mentioned hereafter.
The American machine recently mentioned in the
MECHANICS MAGAZINE, if it is intended to be
driven by an ordinary steam engine, may perhaps
fly for a short distance, subject to ome proviso,
viz., that the steam engine and boiler be left on
terra firma, and not otherwise. To make & mecha-
nical flying engine of sufficient size to carsy up a
considerable weight is comparatively a simple
matter, because a sufficient amount of motive
power can be previously accumulated or stored up
in springs, or atherwise, 80 as to allow of a_large
amount of power being used in a short time in pro-
portion to the weight of the machine.

The size of the wing or screw surface acting upon
the air is a trifling matter in comparison to the
all-important one of great motive power in propor-
tion to weight; the pressure upon the wing sur-
face may be anything between 1ib. and 1,000ib. to
the aquare foot; in other words, it is simply a
question of speed of wing whether it be like the
gentle action of a light kite on a calm day, or
of the pressure and immense speed of a jet of
high-pressure steam. A heavy flying bird,
such as a crow, will probably be a good ex-
ample as to the speed at which the wing
or screw of aflying machine should strike the air.
Supposing the bird to be flying at about twenty
miles an hour through the air, the stroke of the
wing may be estimated at about thirty miles an
hour. Assuming, therefore, the speed of wing sur-.
face necessary for the flying engine to be thirty
miles an hour, let us consider for a moment what
the ordinary steam engine is capable of doing at
that speed in proportion to its weight. On one of
the Government trials of a steam ship (writing from
recollection) the performance of & marine engine of
80 tons weight, boilers and water included, gave
a screw thrust of only three tons, and with a speed
of screw probably not anything hke thirty miles an
hour. A flying engine, therefore, driven by a marine
steam engine- would be of no use unless its power,
without increasing its weight, could be incre
over twenty-six times, or its weight be brought
withia 1.26th of its present gravity,

Next, try a railway passenger engine, of thirty
or forty tons, acd, although it will show more power
in proportion to its weight, it would be found
totally wanting at the speed, and, instead of flying,
would have some difficulty even in running along a
common road at the very humble pace of four or
five miles an hour, and a rise or obstacle, like
Holborn-hill, would bring it to a dead stop, And
lastly, consider the performance of one of the best
steam fire engines, which I saw stated in the
MEcHANICS MAGAZINE or Engineer, to amount to
a horse power nominal per cwt.—a nominal horse
power means 33,000lb. raised 1ft. in a minute, or
1lb.raised 83,000ft.in a minute. Take the latter,

which in miles gives 376lb. per hpur, d.mdeum

by 30 (the requisite speed) and it leaves only 1241b.
as’ the (maxin?nm power per cwt. to be obtained by
action against the air of the most powerful steam.
engine of the present day ix propartion to its weight;
but even this is without making any deduction for
weight of water and fuel, or for the machinery by

against the

which its power is to be made ava!

air. .
The question, then, arises—is it possible $o con-
struct 3 steam e’ngine s:}-ﬁcient.ly light and powerfal
for the purpose ? If the ciueatwn were propound:
to the engineering world, they would probsbly
almost to a man give averdict against ils possibi ity.
I think it is possible, but not by any_ type of steam
engine at present inuse. Numerous failares would,
of course, occur in i’he attempt, but of ultimate
success I have no doubt. It is, however, a subject
not to be taken up hastily. It took me eight years
and twenty thousand experiments to work out the
compressed moist air engine, more com!nonly
known as the silent locomotive. Models may, how-
ever,.be made tofly short distances by using rapidly
a large amount of steam power prqnonal stored up.
A small circular boiler made gf light sheet iron1s
capable of containing a sufficient amount of ‘steam
pressure which, when rapidly discharged through &
proper aperture against the air, with a force more
than the weight of the boiler, will cause the bailer
to fly rocket-fashion by recoil a considerable distance
I have made many small boilers of this kind, some
of which carried more thap double their weight,
and by attaching one sach to a light boat ﬂoatm% on
water, the recoi‘f force carried away boat and boiler,
and the little ship became a veritable Flying Dutch-
man. A cylindrical boiler on the pame plan,
provided with a pair of light fixed wings, will scale
a considerable :i-tance, rom the impulse given by
the steam discharge. .

If a spherical boiler be attached to a light screw
and the discharge be taken at a tangent, it will drive
the screw with sufficient force to carry up the boiler,
and, if the discharge be allowed to iesue from the
end of a long lever, much more lifting power may be
obtained. Supposing a boiler could be made to
supply about twenty timeg more steam than a Field
boiler of the same weight, and was capable of con-
tinuing its work without the necessity of carryin
much more than one charge of water, flying coul
be accomplished by a screw driven by reaction from
a lever jet, and the machine would be perfectly
under control. I have tried some experiments with
a boiler of about one-horse power nominal, but I
could not obtain practically a direct lifting power
from the air by the steam Jet of more than about
two pounds without leverage. In my next letter I
purpose to give the particulars of the steam boiler
and engine, which, 1 think, would be found to fulfil
all the requirements of power within the limited
weight, and which would also consume a very small
quantity of water and fuel. X .

I am, Sir, your obedient servant,

Lilford-road, Camberwell, Jas, PABRKER,

August 1, 1865.
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DOUBLE-CYLINDER REVOLVING
ENGINE.

ROTARY engines, in one form or another, have
occupied the attention of inventors for many
years,and changes in the form or details of them,.
with 8 view to render them economical and efii--
cient, are continually being made. The engine-
here illustrated, which has been invented by Mr.
Joseph L. Foster, of Virginia, Nevada Territory,
is not a rotary engine, inasmuch as the pistons 1
such machines travel continuously in one direc—
tion, but this combines s reciprocating motion of’
the piston with a rotary one of the cylinder, and
adds the weight and momentum of that detail to
the force excrted by the piston.

The following description, for which with the
engraving we are indebted to the Scientific ‘Ame-
rican, Wil ‘render the- principle anq mdin parte
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familiar to the reader
The wheel A, on which
the cylinders B are placed,
is set below the centre of
the shaft and pulley C,
half the length of the
stroke. When, therefore
steam is .admitted to the
Fietons, they, on being
orced out, act against the
crank D, and turn the
oylinders and  wheel
around. The steam is let
into the cylinders by the

rts E (shown in dotted
ines), through the steam
pipe F, and the exhaust
pipe is at G. There are
two branches to both of
these pipes, and when
steam is let into one, by
turning a valre the engine
revolves in one direction,
and is reversed by admit.
ting steam to the other
branch. It is intended
to have two sets of cylin
ders, or four in all, the
piston rods croesing each
other at right angles,
and one pair of cylinders
set further from the
shaft in order to allow the
rods to work on different
cranks on the same shaft
The yoke H is fitted to a
bearing I, thus distribut
ing the labour on the main
shaft. By having four cylindersthere 18 no dead
centre, and the force is continuous at all times.

Fig. 2 shows the packing rings, which keep the
wheel steamtight at the point where the steam is
introduced. These rings fit in a circular chamber
behind the wheel A, and are made in sections so
that the entire chamber will be prevented from
losing steam by the expansion of them in every
direction. The cylinders are lubricated by a cup
on the steam pipe. This engine, says the inven-
tor, is particularly useful for propellers, on ac-
count of the ease with which it may be reversed
and the velocity of piston it is capable of attain-
ing. It is also claimed to be simple and efficient,
and that two revolutions of the pulley are ob-
tained from one reciprocating movement of the
nistons.

THE PEAUE JUBILEE.

a urrus band of fifty energetic workmen have
formed themselves intoa committee and are reso-
lutely co-operating, ‘sparing neither time nor
money, ‘'to give effect to an idea. This ides,
which is fast becoming a realised fact, is the for-
mation of an exhibition of the fruits of peaceful
labour, and the results of skilled work of the ar-
tisans of England and France. This exhibition is
Lo be held at the Crystal Palace, in commemora-
tion of the fifty years of peace which have sub-
sisted between the two countries above named.
In forthering the views of the committee, about
o thousand skilled workmen are assisting to or-

ise the display in honour of this event. This
Anglo-French exhibition is being carried out in the
most independent manner by the working classes,
on whom it reflects the highest credit. We under-
stand thatthe work was begun, has been con-
linued, and will be ended, without prompting or
sxtraneous assistance, by men who are, in the
nsual and general acoeptance of the term, work-
Ing men, The committee have paid all pre-
Yiminary expenses, and beyond a canvass for
wealthy names to a guarantee fund—which has
been very successful—patronage of every kind
has been courteously and firmly declined. The
Crystal Palace Company have let them = space,
and théir relations are strictly those of landlord
and tenant. We trust the public will ratify the
stepe taken by the French and English com.
mittees, and, by visiting the display, relieve the
gohmoters from a heavy responsibility. The

ibition will be opened on Monday, the 7th
of August, by the working men themselves.
The English committee, with delegates from
Paris, Lyons, Nantes, Rouen, and other French
towns, will formally open the portion of the
Orystal Palace containing the display at noon
on the day named. Prizes will be given for

sxcellence of workmanship. and a very highly-
1
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finished bronze commemoracive medal will be
presented to every exhibitor as a souvenir of the
peace jubilee.

CUTTING HARD STEEL.

I a recent report of the Franklin Institute, the
secretary, Henry Morton, Esq., gives the parti-
culars of the apparatus lately constructed for the
Institute, to repeat Perkins’ experiment of cutting
hardened steel with a soft iron disc rotating at a
high velocity. A disc of steel, such as is used for
circular saws, but annealed 8o as to be very soft,
is mounted on a steel spindle, which carries also
a three-inch cast-iron pulley, and the whole is
then carefully balanced until it will rest indiffer-
ently in any position, on two straight edges.
This spindle, &c., is then mounted in cast-iron
swivelled bearings. A belt 2in. wide on the pul-
ley is driven from a 36-in. pulley on an ordinary
shaft, which carries also a 10-in. pulley, to which
motion is given by a 4-in. belt from a 48.in.
pulley on the engine shaft. The engine was run
120 revolutions per minute, which would give,
with every allowance for ‘“slip,” between 5,000
and 6,000 revolutions per minute to the disc. At
this velocity the hardest files were cut like soft
wood, with the production of a blaze of light and
showers of sparks, without the least injury to the
edge of the soft disc. The materials of this
apparatus were furnished by Mr. Joseph Saxon,
o? Washington, with a general description of the
machine originally made by him for Mr. Jacob
Porkins in London, and in the above-mentioned
apparatus this description was followed, except
where the improvements of modern machinery
warranted a deviation. The most important of
these deviations was in the use of cast-iron swivel
bearings. In these the mobility of parts neces-
sitates an equal distribution of the pressure and
friction over the whole surface of contact, and
thus renders possible the use of a material other-
wise so unfit as cast iron. Thefriction is in fact
by this means brought between the steel and oils,
and in no respect between the solid surfaces at
any point.

THE EXPANSION OF THE DIAMOND,
By M. H. Fizavu.

Tae following article on the expansion of the
diamond and of crystallised protoxide of copper
under the influence of heat, appearsin the ?

News :—In pursuing my studies on the propagation
of light through bodies at various temperatures, I
was led to make several new observations on the
expansion of several bodies which have not yet been
studied from this point of view, From the nature
of the results obtained, as unforeseen as varied and
singular, it will be seen that it would be scienti-
fically interesting to multivlv as mnch as possible
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such determinativus, suu especially to Ipplg tuewm
%o natural groups of bodies, well defined either by
sheir chemical composition or their crystalline
form, 8o as to follow under the most varied circume
stances, the modifications to which this order of
phenomena is susceptible, and to discover, i

possible, by what law they are regulated. The field
of these researches is evidently of great extent, and
but a very limited portion has as yet been expfored

However, there are already a certain number or
amorphous or crystallisad bodies, especially those
which crystallise in the regular system, whose ex

pansions have been determined by the method
smployed in these researches, and in which, by
neans of the length of the wave of light, the most
ninute chan, of volume in bodies onlv a few
millimetres thick may be estimated.

[ will not here enter into the details of the
rarious important improvements suggested by ex
perience, made in the apparatus, but will reserve
them for another memoir containing the whole of
the observations. In order accurately to ascertain
the temperature of the body experimented :fon,
the small steel tripod supporting it was placed be-
tween two concentrical stoves of thick copper, by
which means the heat was uniformly distributed,
and the height of the temperature very accurately
saken. Further, the displacement of the fringes or
rings at the surface of the body, during the
shanges of temperature, was watched with
+ small lens, and thus very precisely esti
mated. Among the bodies of which I have deter-
mined the expansion, two present a remarkable
pnenomenon which has not hitherto been observed
in any other body : this is, an expansion so slight
at low temperature that great care and special ob.
servations were requisite to detect and exactl
measure it. These two bodies are the diamond an
orotoxide of copper, both crystallising in the regu
Ar 8§ translucent, and with the highest
.ndexes of refraction, but differing from each other
in composition and in their chemical and physical
properties. Moreover, not only is the expansion
very slight in these two substances, but it very
rapidly decreases as the temperature becomes
lower, exactly as with water at about its maximum
of density, 8o that it would by analogy appear that
these two eolid bodies might present the pheno
menon of & maximum of density—thatis to say,
that their co-efficient of expansion, first positive an
decreasing, would become nothing at a certain
temperature, and then negative. _The determina-
tions hitherto made agree well with this supposi
tion, and render probable the existence of a
maximum of density for the diamond and for oxide
of copper. The following are the results of experi.
ments :—

Diamond.—The first observations were maae on
a large plate of diamond 1'5mm. thick, for which
1 am indebted to the kindness of M. Halpen, then
on several stones variously cut, and among others
on a beantiful brilliant procured for me by M.
Mellerio. I thusobserved the very slight expansion
of this substance, and found that the co-efficient of
expansion diminishes rapidly with the temperature,
but, to obtain precise measurements of these
always very slight expansions, it is necessary that
the diamond should unite certain conditions of size
aswell as of dimension and parallelism in the cut
faces, conditions which are perfectly realised in one
of the most valuable stones in the museam collec-
tion. This beautiful stone, which bhas a slightly

ellow tint, weighs 1'94 grain and is ‘625mm. thick.

he administration of the museum having entrusted
it to me to determine its expansion,I took eleven
geries of measurements, each comprising eleven
distinct observations made at different points of
the stone, and at temperatures between 18 deg.
and 77 deg. From these experiments it would
appear very probable that the diamond has a maxi
mum density at about 88'8 deg. Inthe aboveonly
the linear expansion has been considered; now,
the crystals of the regular system, as the diamond
and oxide of copper, expand equally in all directions
(Mitecherlich) : to ascertain the cubical expansion,
the linear expansion must be multiplied by three.

Crystallised protoxide of copper.—The crystals of
this {substance are sometimes remarkably trans.

nt to red light. I cut a small crystal of this

y into a prism, and found that it refracted the
light much more than the diamond. Forits re
fraction index with the most refrangible red ray
which traversed the substance, I found n = 2'8984,
and with the simple red ray emitted by lithis
vapour in a flame n =2'8489, Two sufficientl
pure crystals from Chessy, Rhdne, one octahedral,
the other dodecabedral, being in some parts trans-
parent to red light, were experimented upon 5 their
thickness was 9'844 and 10°570mm.  Six series ol
measurements of twelve observations each gave
concordant results, and showed decisively that the
expansion of oxide of copper is, especially at low
temperatures, much less than that of the diamond,
and farthermore, that the value of the co-eflicient
algo varies morerapidly, so that this co-efficient be
comes rapidly smaller as the temperature decreases,
and tends to become null at a higher temperature
than the diamond, the increases of the co-efficient
being always in proportion to the increase of heat.



74

THE MECHAN

ICS’ MAGAZINE.

Augusr 4, 1865,

Up to the present time we know only of water and
some saline solutions—that is to sa; , of bodies in
a liquid _state, which present the phenomenon of
the maximom of denmty; the existence of a phe-
nomenon of this kind in solid bodies ought to intro-
duce new datato the theories relative to heat, and

throw a light on the molecnlar constitation of
bodies.

WMiscellanen,

An important case has been argued before the
United States Court at Cincinnati, in which the
Wputerp Umoq Tele sq:}l Company apply for an
injunction against the United BStates Telegraph
Company, to prohibit them the use of the wires
they have ereoted along the lines of certain rail-
roads, to which the Western Union claim exclusive
right. The United States Company built their
lines on the ground that therailroad was a public

ghway, as far as the use they made of it was con-
cerned, and the Western Union have no right to
the monopoly. A decision has not yet been made.

At the recent meetings of the Northern Institute
of Mining Engineers, Mr, Gilroy, of Ince Hall Col.
lieries, _exhibited a dissecting model of the amoke
gonsuming ventilating furnace in operation at the
Ince Hall Colliery, Wigan, These arnaces are fed
with fresh air, the supply being regulated by a fire-
brick scale stopping in the flue of each urnace,
thereby consuming the smoke, and rendering sepa-
ration doors between the downcast shaft and far.
naces unnecessary.

.The new Act for regulati locomotives on turns
pike and other roads will“;gme into operation on
the 1st _Beptember. Three persons are to work a
locomotxvq, and one is to prooeed on foot with a red
flag as notice of the spgro.ch of the locomotive. On
a turnpike road or public highway a locomotive is
not to proceed at a greater speed than four miles
an hour, and in a city, town, or village, at not more
than two miles an hour. The City of London, the
Motropolitan Board of Works, and other local au.
thorities are to appoint the hours daring which the
locomotive may pass throngh the streets. The Act
18 only to continue in force for two years, and may
be regarded as an * exggrimt *” on locomotives in
public thoroughfares, both in the metropolis and
in the country.

Among the most recent goientific discoveries in
may be mentioned a method invented by
M. Néant for keeping afloat a vessel about to sink,
and putting out any fires that may happen to break
out on board. His plan is to attach a certain num-
ber of balloons made of india-rubber, and inflated
with air, to the sides of the sinking vessel. M. Chat-
tenmann proposes to render vessels externally
incombustible by whitewashing the wood with chlo.
ride of lime, This, he thinks, would provent the
rgpid !propagutmn of the flames, and allow sufficient
time for extingunishing them.

The fo}lowing process of encaustic is given b
M. Bocklin :—Moist plaster of Paris is painted wit
water colours as usual. When the design is per-
fectly dry, it is painted over with a hot solution of
wax and resin, and this coating is burnt in with a
strong heat. The wax sinking in fixes the colour,
and gives together with its compound with resin a
solid transparent surface which effectnally protects
the painting from injury by damp or dust, the

colours at the same time being greatly heightened
and improved.

The City Engineer of St. Louis has reported on
the contemplated railway bridge across the Missis-
sippi at that point. He estimates the expenses at
8,322,200 dols., of which the city should subscribe
1,500,000 dols., the merchants, &e., 732,000 dols.,
and the several railroad companies the balance.
He thinks such a bridge would save to St. Louis
annually 1,800,000 dols, The plan he recommends
is a tubular iron plate bridge, without a draw,
to pass which steamboats must lower their
chimneys to tae hurricane deck,

Mr. John Pouncy, of Dorchester, the inventor
of photographic-carbon printing, who has already
received the medals of the French and Boottish
photographic 8ocieties, has just beon awarded the
‘medal at the International Photographic Exhibi-
tion at Berlin for his photographs in printers’ ink.
Mr. Pouncy gave a demonstration, a few weeks
since, before the Professor of Photography, the
Demonstrator of Chemistry, and a select party of
savants, all of whom expressed their unguahfied
praise and approbation of Mr. Pouncy’s method,
which Sir David Brewster, before a mumerous
audience in Edinburgh, at & meeting of the
Photo‘graphio Society of Scotland, ignated
one of t interesting and important ever
submitted to the institution,

It is now settled definitely that the French Great
Exhibition of 1867 will be held in a temporar

building to be erected on the Champ de Mars, It |T

is stated that the building will be surmounted by

a glass dome which will R
Fowke to insignificance, reduco those of Captain

A naval committee has just inspected the working
of Commander Scott’s new iron gun carriage in.
tended for heavy armament at sea. The Carriage
was mounted with one of Mr. Anderson’s 12}-ton
guns (smooth-bore), placed in front of a wooden sec.
tion of a ship’s b ide, in order to illustrate the
working of the carriage in various manosuvres as at
sea, The training and running out the gun for
action was done by the simple working of the
machinery in the hands of four men only, instead of
haaling at the blocks and tackle as formerly by ten
ortwelva men. The compressor was wor{ed by a
single man, and the transporting gear by two. By
this means the gun can be removed to any part of
the deck required with extraordinary facility, The
running.out gear is worked by an endlesa chain,
and the elovation and depression of the gun was
carried out with ease by a single man. The com.
mittee, wh‘s’) sl})ent a considerable time in té;e in.
spection of the mew gun.carriage, appeare T-
fectly satisfied with the resalt. pe

A Warsaw journal announces that the plan for a
telegraphic liny between Russia end America har
been approved and signed by the Czar. The Rus.
sian Government undertakes to complete the line
as far as Nicolajewsk, the remainigg portion, from
Nicolajewsk to San f“rancisco, being at the charge
of the American company. The capital of the latter
amounts to 10,000,000 dols. ; and boads represent.
ing 8,434,600 duls. have already been issued. It is
intended that this route shall be finished in five
years,

In a recent report or tne Uommttee of the General
Ship Owners’ Booiety, it is observed that as the act
of last session for regulating the proving of chain
cables and anchors must in a great measure be
frustrated if manufacturers are licensed to test
their own work and grant certificates thereof, it is
hoped the Board of Trade will introduce an amend.
ment to prevent that evil.

Bottle labels may be made indestructible by coat-
ing them with white of egg, and steami them
em in

until they become opaque, and then drying
an oven at 212 deg%h:a albumen becomes hard
and transparent, and is unaffected by oils or acids.

Italy now possesses a fleet of 98 vessecls, 74 of
which are ships of the line and 24 are transports.
The ships of war consist of 18 ironclads, 21 screw
steamers, 25 paddle-wheel steamers, and 10 sailing
vessels, The nominal power of the engines in the

o war steamers is 23,140 horses; they reckon 1,260

cannon and 20,383 men. In the traneport service
the engines are of 4,350-horse power, and the ahsigc
are provided with 43 cannon, and manned by 1,882
seamen.

We understand that the Scottish Granite Com.
any, who have supplied from their quarries at
E{ufyl the granite for the base of the Prince Consort

Memorial in Hyde Park, have acquired by purchase fi

the Glasgow Granite Works.

The new description of boom constructed at
Chatham Dockyard, under the direction ot the
Floating Obstruction Committee appointed by the
Admiralty, has been removed to the entrance of the
harbour, where it is moored in readincss for the
trials to be made with it, under the superin-
tendence of the members of the committee, The
paddle-wheel steam frigate * Gladiator,” 6, 430.
korse power, Captain E, D. Aplin, has been specially
appointed by the Admiralty to beused in the trials
to be made against the boom,

Notwithstanding the earnest efforts of the
directors of the United Kingdom Electric Telegraph
Company to develope telegraphic communication, so
as to rerder the sgleilling rate remunerative, the
company has not been able to earn a dividend.
The uniform rate has therefore been abandoned
after a fair trial, and a new tariff substituted. The
revenue has been considerably increased since the
alteration in the tariff, and the company is now
earning a dividend. The public have even now
reaped benefits from the ?emtions of this com.
pany which it would be difficult to exaggerate.
The oharge from London and Glasgow, &o., to
Lancashire and Yorkshire is 1s. 6d, instead of 4a.,
and from London to Scotland 23, in lien of the
former high tariff. The mileage of this company's
line amounts to 1,672 miles, and of wires to 9,506

s,

We learn that the Massa-Carrara marble quar-
ries, to which we alluded in our last ag about to be
urchased and extended by a company, are quite
gistinct inlocality, and to a certain extent in quality,
from these of Carrara, 80 long known to the world,
-Carrara is a town totally distinct from
Carrara, and is so called merely to distinguish it
;Eom two other towns in Italy equally called
assa.

Instructions have been issued by the Adniralty
for a second trial of the breech-loading carbine on
erry’s patent, to be made on board her Majesty’s
ship ﬂ;mllent,” at Portsmouth, under the super-
vision of Captain Astley C. Key, C.B., with a view
to it further adoption in the army and navy, the

18th Hussars, Cape Mounted Rifles, and other
regiments belng already supplied with this wea)

The first trial of the carbine took place on b the
“‘ Exoellent ” in 1858, when 1,800 rounds were fired
from it without cleaning, and its efficiency appeared,
by the official reports, to have been fully proved by
the results of the trials,

It is proposed to erect a monument, in the form
of a marblo stetue, to the memory of Sir Ji
Paxton, and to place it in the garden of t
Crystal Palace at Sydenham, close to the residence
where he died, and surrounded by so many objeets
with which his name and genius are now insepar-
ably associated. The monument of a man such as
Paxton was ought to have a wide popular character
stamped upon it, and doubtless this memorial
will be eagerly supported by thousands of all
classes, whoso love of the beautifal he did so
much to cultivate. Mr. George Gr.ve has under-
taken the duties of honorary secretary to the fand
which is being raised.

The firet supnly of the eight-inch rolled armour-
rigate ““ Bellerophon,” has
am Dockyard from the
. Cammell and Co., of the
Held, the firm which has
he whole of the plates of
'quired by the Admiralty.
re intended to cover the
sh is now being erected on

the fighting deck of ¢he ‘‘Bellerophon,” slightly
shaft of the mainmagt.

On Tuesday lgst 4he now station of the London,
Chatham, and Doyer Railway at the Crystal Palace
was opened to the public. Visitors to the Palace
by thisline are now set down within twenty yards
o{ the great centre transept entrance, and upon the
high level, so that they alight on the level of the
garden floor. There is a covered way from the
station to the Palace door, and passengers may on
wet days enter the building without the aid of um-
brellas,

Most persons who have crossed Westminster
Bridge of late have doubtless observed the new
system of guttering recently laid down. The gutter
is of cast 1ron, about 9in. wide, and bas a raised
edge some 8in, high which dividesit from the road.
In this ridge, holes are left at intervals for the sur-
face water from the road to pass through. But such
has been the foresight of the engineer, that at the
very times when its use is required it is ino, erative.
This arises from the wheels of vehicles filling the
holag with mud asneatly as a drngiist fills his pots
with salve. So that, after several hundred pounds
have been spent, attendants are required to keep
the passages clear with pickers |

We understand that the Danish Government hag
under consideration a projected line of railroad
rom Copenhagen, traversing the soutRern part
of Zealand, and the islands of Falster, Laaland,
and Fermen, through Holstein, direct to Hame
burgh. The communication between the 1slands
would be established by three fixed bri leaving
only the channel between Rodby and Fermen
which may be crossed in ome hour by steamer. it 4
completed, the journey by this line from Copen~
lh;xa.gen to Hamburgh will be accomplished in seven

ours,

The Building News states that during the past
few years a considerable falling-off has beem
experienced in the supply of water from London
wells. There is scarcely a well in the metropolis
in which the yield of water has not materially
decreased. The greater portion of the water
used by brewers is now obtained from the water
companies’ supply. This deficiency is all the more
noticeable as engineers have recently had wells
deeﬁned without an increased supply. The most
p;o el.ile cause of the failure is the maultiplication
of wells,

The Industrial Exhibition at Dunedin, New
Zealand, which was opened on the 12th of J. anuary,
was closed on the 6th of May, and during this perioa
more than 29,000 persons visited it. There were
700 exhibitors and 1,598 exhibits. That portion of
the exbibition contributed by the Australasian
colonies, embracing, as it does, the extensive and
varied collections of natural history, and classified
samples of materials employed in constructive
works, will be lfreserved in various local musen
where they will form a nucleus, receiving conltm
accessions from the results of fature discoveries.

The following suggestians for the public safety om
railways have been submitted for the consideratian .
of the Board of Trade :—1. When any part of the
line is under repair, the drivers and guards to be
informed of the precise spot, with orders to reduce
speed when within a mila of it, and to go over it ab
a rate not exceeding five miles an hour. 2. The
spots under repair to be conspicuously indicated by
special ngnala'. 8. Thesignals to be of an entirely
different description from those used for other pure "
poses, and to be observed in all cases whers the
repairs cannot be completed in the interyals.of $he
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It ugpenrl that in the year ending March
last, the revenue from the penny stamps was
£519,288 5s. 3d., and the nctt produce was
£500,249 186. 6d.

Petents for Fnbentions,

ABRIDGED SPECIFICATIONS OF PATENTS.

Tas Abridged Specifications of Patents given below are
claasified, acoording to the subjects to which the respectivc
inventions refer, in the following Table. By the system
of classification adopted, the numerical and chronologica
owrder of the spocifications is preserved, and combined with
all the advantages of a division into classes, It should be
anderstood that these abridg t:+ are prepared excla-
sively for this Magazine from official copiee supplied by
the Government, and are therefore the property of the
Propri of this Magazi Otber papess are hereby
warned not to produoce them without an acknowledge-
ment i—
BoiLers AXD Furnaces,—94, 103, 110, 113, 119
BuiLpings ANp BurLsixa MarTxmians,—77, 92, 130, 131
C Y AND PRO APHY—13, 84
CuLrrvarion or Tax Sors. including agrioultural imple-
ments and machines,—100
ELECTRICAL APPARATUS,—T8, 98
Fiszovus Fasgics, including hi
palp, paper, &c.,—173, 80, 90, 117
Foop 4¥p BEvERAGES, including apparatus for preparing
fond for men and animals,—79, ’116, 123 N

ing fibres,

'y for

14 nt i1

FURNITURE AXD APPAREL, i ng
time-keepers, jewellery, musical
87, 99, 102, 104, 108, 1i4, 120, 136

OGENERAL MacHEINERY,—T4, 85, 88, 89, 96, 109

Liearivo, HxaTing, AND VENriLATING,—$1, 112, 137

MxraLs,including app for their facture,—None

MisceLLANEOUS—T1, 76, 88, 91, 93, 132

Roaps axp VxmicLES, including railway plaat and car-
;ilaogclsil l:dzglcry, and harness, &c.,—95, 97, 101, 107,

td 1

Blll;: Al;: Boars, including their fittings,—83, 105, 118,
Ll

Sreax Exarres, &0.,—82, 111

‘Wazrars,—18, 106, 124

)
instruments, &oc.,—

¥1 F. Winsz. Awnimproved method of preserving from
SAre books and other articlos in safes. Dﬂuod January 9,

1888.

This invention consists in fitting or placing inside the
safe a box or apparatus formed with small holes and con-
uluin? any waterial (unburnt kali alam for example)
‘which in its normal condition has no injurious effect on
the irou of the safe, and which on the heat reaching such
a bigh temperature as would injure the contents of the
safe, immediately generates steam so as to damp the books
and other articles in the safe, and thereby preserve them
from fire. Patent completed.

73 E. Perrir. Imprevements in giving permanence to
photographs and in ormamenting photographs. Dated Jan-
uary 10, 18665.

In carrying out the first part of this invention theinven-
tor coats or covers the collodion side of the photographs,
or the side of the glass on which the picture is situated,
with plaster of Paris, cement, wax, or other opaque or semi-
opaque subatance,either white oc tinted with colour, and he
afterwards covers the plasterof Paris, cement, wax, orother
substanoe,with acoating of metal,which coating may either
be applied by the el ype p! , or be applied in the
;om of tbh‘: sheets or foil attached by any adhesive matter.

dly. the inventi ists in or ting transp
rent glass positive photograpbs by coating or ocovering,
either wholly or in part, that side of the glass on which
the pi is sl d with col d materials, such as
velvet, sitk, or other fabric, gold and silver leaf and coloured
bronzes, and afterwards coating the photograph when per-
is required. Patent abandoned.

73 S. 8. BrowN, Certain smprovements in the manufac-
ture of lint. Dated January 10, 1865,

This invention has for its object the production in a more
ranid and ical than beretofore of that de-
scription of raised pile fabric known by the name of liot,
and chiefly used for surgical and therapeutical purposes.
The knives, , OF p ployed are placed at an
angle to the fabric, and are under one arrangement
stationary, and the fabric movable, 80 as to make the
knives, cutters, or scrapers come in contact with the cloth
or other fabric used in the manufacture of liot at the same
time. Patent completed,

n s

arrangement of machinery or apparatus for the manufac-
ture of compressed bricks from what is known as granu-
lated clay, whereby two, three, or more distinct and

e tarial

rags, cop b , and other similar fibrous and
consists-in applying to such.machines two or more feeding
rollers in combination with a dish or trough. This part
of the i ion is applicable to cardi i The in-

P p are applied to the clay at each
of the main shaft.. Patent completed,

78 A.and M. MrYxRr. Improvements in breech-loading
fre-arms. (A communication.) Dated January 10, 1865.

This invention has for its ohjects the f ion of hreech.
loading fire-arms in which, with the same mechanism, the
breech of the gun can be raised for loading, and at the same
time the needle be-fixed in position for firing, and by a
retrograde movement of the same mechanism the breech,
when loaded, be returned to fts ?roper position. We cannot
quote the details. Patent completed.

79 T. B. BrLarAvE, Jmprovements in preserving meat.
Dated January 10, 1865.

This i ti ists in submi meat to he pre-
served to the action of rulphurous acid gas in a closed
chamber until it shall have hecome saturated—that is to
say, until it is incapable of absorbing any more. Patent
abandoned.

80 W. OLARK. Improvements in preparing or treating
wood and other vegetable fibrous materials for the manufac-
ture of pulp for paper. (A commaunication,) Dated Jan-
uary 10, 1865.

This invention relates to the application of aquaregia for
the purpose of destroying, dissolving, and effecting the

vention also consists in applying to devils or breakers two
perforated drums, and two delivering rollers placed one
above the other, .for the purpose of separating the fibres
and delivering them in two distinct pieces. The invention
also consists in driving the various parts of such machines
by means of V friction pulleys. Also in the application
of an extra cutting knife to the circamference of the tn_r-
ing cylinder, which knife detaches the unbrok
from the cylinder, and allows it to drop into a space or
spaces provided by opening one or more dampers. Thein-
vention further consists in driving the tippler or tumbler
for dropping the cardings into huckets by means of a
ratchet wheel and catch, and in holding it in position by a
square block acted upon by a spring. Patent completed.

91 O. M. Batuias. A counter or registering apparatus
applicable to various purposes. Dated January 11, 1865.

This apparatus consists of a box of metal or other mate-
rial which is hermetically closed, and furnished on one side
with a glazed aperture for reading off the indications, A
shaft is fitted in this box, carrying at one end a ratchet
wheel in which a paul takes, set in motion hy the machine
of which it is desired to ascertain the speed. In addition
there is mounted on the said shaft a number of ten-sided
discs, each bearing numerals arranged according to the in-
dications it is desired to obtain; on the flat side of each

disintegration of all the gummy portions of lig mat-
ters without injuring the cellular tissue. Patent completed.

81 D. GatTarext and P. Poxtirkx. JImprovements in
art{ficial fuel. Dated January 10, 1865.

This invention consists in 8o making the pieces of arti-
ficial fuel that they will not pack or lie close together, but
will at all times preserve numerous and regular interstices
between the pieces or blocks in whatever manner they may
be thrown together. Patent abandoned.

83 J. F. Spxncen. Improvements in regulating and
working the valves of stcam and other engines. Dated Jan-
uary 11, 1868.

The immediate object of this invention is to i
steam, air, or gas as a motive power, by introducing into
more g | use distinct and sep dmission valves,
and improved escapement gear, and with such valves and
gear materially inoreasing the speed of the piston. We
cannot quote the details. Patent completed.

83 H. CoutaNcuE. Improvements in reefing and furling
sails. Dated January 11, 1865.

This i i ists in attaching to, or forming in a
plece with, a ‘* pearl ”” or ‘*‘ tub,” which is free to travel up
and down the mast, what the patentee terms claws or grips
which embrace or partially embrace the yard round which
the sail is wound. These claws or grips are made of a
mwetal frame united by rods loose in the frame, and covered
with india-rubber, gutta-percha, or other substance to re-
duoe friction as much as possible, so that as the sail is
wound round the yard, the loose rods revolve and materially
facilitate the raising and lowering of the sail. Patent

completed.
84 A, F. LxNDRY. A new or improved topograph., Dated

ot Tnanrihad withont raf,

disc is fixed a ten.toothed wheel, a pin projecting about
one-eighth of an inch being fixed on the inside of the firss
disc. There is also a | of fi bed pini
mounted on a shaft and gearing with wheels mounted
on the disc spindle, from which arrangement it re-
sults that at every revolution of the wheel, the pin
mounted on the left side of the disc gears at a given mo-
ment with the pinion, causing it to turn, and also the
disc bearing the numerals, which advances one figure every
turn the toothed wheel has perfi d a comp! luti
Patent abandoned.

92 J. F. HEaTRER. The construction upon new principles
of keys and locks, Dated January 11, 1865,

This key oonsists of one or more cam plates fixed to a
spindle at right angles to its axis, and this spindle fits into
barrels in the lock, while the cam plate or plates project
beyond the barrels. The lock has two chambers, and the
key being inserted into the barrel of the first chamber, and
turned round in the ordinary y locks the key
hole of the second chamber, and then enters the barrel of
this chamber. The key being now again turned, moves
two plates or sets of plates, one by means of the motion
given to the barrel, and the other by means of the action
of the key plate upon levers, slides, rods, or other movable
pieces. Patent abandoned.

93 A. G. Lock. Improvements in extracting and purify-
ing fats and other products from bones and other animal
nlubolg&cu. and in apparatus for the same. Dated Janunary

1, 1865,

For the purposes of this invention the bones or other sub.
stances are placed in a vessel of iron or other material of
oylindrical or other suitable shape, having a steam-tight
lpo!ablo cover, and fixed or hung on pivots for the con-

January 11, 1865
This i i to

pry

the drawings. Patent completed.

of filling and emptying, and the steam is admitted
direct on the coctents. To this vessel a water-jacket may
he attached ted with a cold water cistern for pro-

85 W E. GEDGE. An improved apparatus for cutting
fron, gas, or other pipes. (A communication.) Dated Jan-

uary 11,1865,
This i’nmt.io; cannot be described without reference to
drawi atent completed.

the
86 W. E. GEpax. Improved pincers for gas and other
pipes. ication.) Dated J y 11, 1868,

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

87 W. E. Gepak., An improved elastic mattress or bed-
stead, ication,) Dated J: y 11, 1865.

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

88 R. A, Broowan. Improvements in engraving upon
orystal, glass, and silicious subst. (A ication.)
Dated January 11, 1865. .

The object of this invention is to produce engravings by
chemical means upon crystal, glass, and silicious sub-
stances by the reaction of hydrochloric acid upon the hy-
drofl (fluorhyd ) of fluorides of ammonium,
potassium, sodium, and lithium. Thus, by causing the
hydrofluates of fluorides of ium, of p inm,
sodium, or of litbium, to act upon a solution of hydro-
chloric acid on one hand, and anhydrous metallic chlorides
upon a mixtuare of hydrofluoric acid and hydrochloric acid
on the other band. The inventor produces engravings
either by meaus of printed or hand-drawn reserves, or by
the direct application of the said mixtures by a pen, or
b}:\xnh, or ljko instrumen*. upon cryu}sl, glass, and other

74 J. O. Browx, An impr for cutting
match splints, toothpicks, and ssmilur articles. Dated Jan-
wary 10, 18¢5.

This machine consists of a series of knives fixed into the
surface of a cylinder, and arranged in combination with a
mechanical contrivance for revolving a block of wood,
against which the said knives or cutters are pressed with
sufficient force to cut the surface of the said revolving
block into narrow splints, and combining therewith a knife
or cutter to shave the splints from the surface of the block.
Patent completed,

76 E. W. LaADD and L. OxrTLING.
drometers. Dated January 10, 1865.
In order to overoome the inaccuracy resulting from the
weights not floating at the exact divisions of the scale,
the inventors construct the successive weights of metallic
alloys having & composition which shall give to each of
them a desired specifio gravity, the object being to employ
such alloys of varioas specific gravities as shall regulate
the bulk of that portion of the hydrometer which shall
be immersed in the liquid under examination, and thereby
indicati Patent abandoned.
" 76 W, Bavuiss. Certain improvements in standards for
strained wire or rod fencing. Dated January 10, 1868.
These improvements in the iron.standards for supporting
the wires or rods in ordinary iron fencing ist in form-
ing rectangular or other angular lateral openings from the
side of the standards into the holes for the wires or rods to
lie in. Patent adandened.
77 H, CuAMBRRLAIN, Improvements in machinery or
ratus 6," the manufaciure of compressed bricks. Dated
snw 10, 1865,
This in

y
vention relates to & peculiar construction and

Improvements in hy-

Patent &
89 J. RaMssorron. Impr ts in steam h s
and in apparatus employed {n combination with steam ham-
mers. Dated January 11, 1865.
This inventi i first, in supporting the b
blocks of duplex steam hammers upon rollers mounted in

¢ letad

ducing a Paten p
9¢ A, Cooree. Improvements in furnace flucs for the
conwﬁmption of smoke. Dated January 11,1865, n th
s i A h 1 A th the

in g

boiler, or in the flue of flaed boiler, one or more bridge
walls, but by preference the inventor adopts three, the said
bridge walls being placed at convenient distances apart, and
constructed of bricks or stones, or other suitable material.
On the top of the said bridge walls he places or builds a
bridge of cast iron, fire bricks, sandstones, or other suit-
able material, connected together by means of a bolt or
bar of iron passing through each and all of them, and
secured on the outside of the boiler walls by a nut and
washer, or other suitable appli Patent abandoned

95 R. CHIDLEY, Improvements in the construction of
raslway carriages. Dated January 11, 1865.

The chief object of this invention is 8o to ot rail-
way carriages that, when a number are brought together,
they will form a saloon the whole length of the train of
passenger carriages, and thus afford easy communication
through the whole length of the train. The patentee also
proposes to improve the ventilation, and to facilitate the
warming of such carriages. Patens completed.

96 J. G, Jonxs. Improvements in machinery wused for
condensing atmospheric air, and in machinery worked by
eompressed air, employed in getting coal, stons, and mine~
rals. Dated January 11, 1865.

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

97 L GoopLAD. An smproved apparatus for commsunica~
tion b ras} gersand guards. Dated January
12, 1865, !

In carrying out this invention each vehicle carries its
own length of wire or other rope and connections, running

VP

fixed bearings. The second part of the in i 1at.
to the apparatus required for supporting and morving the
articlesto be h d, and it ists in supporting the
rails upon which the truck for the ingot travels on a rock-
ing frame or platform, or in traversing the said rails late-
rally for the purpose of keeping the article to be hammered
midway between the hammer-heads, so that both sides of
the article may be struck simultaneously ; also in support-
ing the ingots or other articlestote h d in
fixed to headstocks, one or both of which isor are movable,
to provide for the elongation of the article; or the article,
particalarly when of cast steel, may be provided with pivots
or gudgeons at the ends, and supported in V hearings, or
on anti-friction rollers, or separate trucks, the distance
between which is at liberty to increase as the article be-
comes el ted by the h ring. The V bearings or
antifriction rollers can be raised by screws or inclined
planes to keep the article, as regards the vertical position,
in line with the oentre of the hammer biocks. This inven-
tion oonsists, thirdly, in applying steam or other power for
giving mouo; to the trucks supporting the article to be
Iy q atent completed.

90 R, TeurEsT. Improvements in mackinery win-
ning and carding cotton and other fbrous materials. Dated

T

over pulieys t gh the p ts of each vehicl
a lever in the guard’s compzrtment, ou one end of which
is & quadrant working on a pin or spring bolt that strikes
the gong in the guard’s van, In each compartment there
is & handle running on the rope, to which is attached a
steel split ocotter, passing through the roof of the vehicle
to a spring catch, under which is laid a small red flag;
on a passenger pulling a handle in the compartment he
will at once strile the gong, and draw the split cotter,
when the flag will immediately spring up. To allow for
pansion and contraction, the lever in the guard’s come
partment can be adjusted to any length with balance
weight. Patent abandoned.

98 J. FuLUER., Improvements in the coverings of telegraph
conductors and cables. Dated January 13, 1865,

It has been found in practice that aerial telegraphio
cables are much injured by gun.shot and blows from
various missil To obrvi this the i covers the
cable with metal, either by winding wire spirally round
the cables or lapping the cables round with a metal tape
or band, or by other saitable means, Patent abandoned.

99 E. T. Huanes. Improvements in elastic mattresses
and bedding. (A ication.) Dated J. y 13,
1866.

The top of the elasti is 1 dof a

k similar to that used for garden seats, which net-

rallia

Jaouary 11, 1865.
This invention relates principally to the

monly oatled devils or heeakers, for tearing up And opening

work is composed of interlaced wire, and which, after being
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made to the required size, is held to the framework of the
mattress at the head and at the foot by means of a corres-
ponding rod which passes through or is attached to the
ends of the network, To each of tlese rods is hooked
s number of short rods, cords, or hands, each ha:(ng a

the time, by isolating the part from the water line on the
one side to the water line on the other side across the keel.
This is intended to be done hy one or more apparatus (if
more than one they are to be d or mnot ted
with each other), and to he made of two or more parallel
flexible or elastic bars b ted at their

oneend a hook, and at the other end a ring, and R
these rings, and also through other rings acrewed to the
end oross bars of the framework, a cord is passed, which
is afterwards tightened and madefast. The longitudinal
sides of the metallic network are made fast by wings or
hooks to corresponding wire ropes connected to the frame-
work, and when the metallic network is detached from the
framework, it may be rolled up from the foot to the
head, or vice versa. Thehed provided with the mattress
may also be folded in two, the strength of the metallic
network and springs and other parts being varied as re-
uired according to the amount of elasticity desired.
atent completed,

100 W, Russ. Improved apparatus for distributing liguid
marnure. Dated January 12, 1865.

The object of this invention is to facilitate the distribu-
tion of liquid manure over pasture and other lands,
whether such liquid manure be derived from sewaze works
or produced hy the admixtuie of gnano orother fertilising
substance with water in the act of distributing the same as
it is continuously supplied to the apparatus. In order to
adopt this apparatus to varying circumstances a hox is
affixed to the frame for holding pulverised guano or other
dry manure. In this box is mounted a pulley, round which
passes an endless band, fitted with caps for carrying up a

gulated q y of ma , and discharging it into the
hopper. A similar but smaller pulley is mounted in the
hopper to receive the cup band. This band is driven by
straps from driving pulleys on the drum azle. Two straps
are used for this purpose, one being crossed in order to
permit of the cup band being driven in the proper direction
for delivering manure with the hopper, whatever may be
the direction of rotation of the dram. TFast and loose
pulleys will necessarily be required for®throwing these
straps alternately into and out of action. By the use of
the manure box and cup band, not only may the quality of
the liquid manure used be modified, as desired, but any
available water may on occasion be used in lieu thereof,
the fertilising el being i duced from the dry
msnure box. Patent completed.

101 F, Barxnes, D, Haxcock, and E. Corr. The applica-
tlon of electro-magnetism asa drake power for railway and
other carriages and machines. Dated January 13, 1865.

‘When the patentees apply this invention to the wheels
of a railway carriage, they fit the on

or
outer parts with a material which bends and may be thin,
but it must be sufficiently strong to resist the pressure of
the water. Patent abandoned,

106 G. H. Daw. Improvements in breech-loading fire-
arms. Dated January 12, 1865.

For the purposes of this invention the breech plug or
plate is arranged to turn on an axis so that it is capable of
being moved back to admit of a cartridge being introduced
into the breech end of the barrel. Through thebreech plug
or plate there is asliding rod or strike:, which being struck
by the bammer is forced inwards so as to strike the cap or
detonating priming at the hack end of the cartridge. The
hammer, as has before been the case, is formed ir such
manner that on itsd it p gainst the back of
the breech plug or plate, and wedges or holds it securely
against the hreech end of the barrel, the last part of the
motion of the hammer acting to drive the rod or striker
against the priming. The cartridges used are such as have
been extensively employed ; they are each by preference
formed of paper or cardboard, having a flanged meter cnd,
the diameter of the flange being somewhat larger than the
interior diameter of the hoard, and the case of the car-
tridge is drawn back Ly an instrument similarto what
has before heen used, but it is now acted on hy a curved
projection on the lower part of the hammer. The extract.
ing instrument partly embraces the under part of the back
end of the cartridge, so that when the breech plug or plate
is moved back, the carved projection acts on the extracting
instrument, and moves the cartridge back also. The ex-
tracting instrument is fixed at the end of a rod or stem
which slides freely in IP passage helow the barrel or other

fent positi atent lated

107 J. B. HiLL. Bignals to be used for communicating
between persons travelling in railway carriuges and the
guards or conductors or other officials in charge fcr the time
of the train of which such carriages form part. Dated Jan-
vary 12, 1865,

This invention consists in tbe use of a board or boards,
plate or plates, or flat piece or picces of wood, iron, or other
suitable material, and of any dimensions, which may be
suitable for being carried on the outside of the roof of every
passenger railway carriage or compartment thereof, and so
constracted as to be capable of being made to spring up or
to turn either upon herizontal hinges or about an axis in

agnets hy pref
the under side of the said carriage and in a :ulnblo frame.
This frame is mounted on grooved wheels free to travel
within oertain limits between rails or guides, and the
magnets in the frame are in communication by wires with
a battery, or with catteries, in the guard’'s van or on the
engine. At all times, except when the brake power is
applied, the magnets are somewhat withdrawn from the
wheels of the iage, and are so ined by a spring or
springs united at oue end to the frame carrying the magnets,
and at the other to a bar fixed by preference at or near the
central part of the under side of the carriage, but on the
current being applied the magnets are thereby caused to
advance against the wheels, and in so doing the grooved
wheels, and with them the frames and magnets travel

any con t position by means of a cord, handle, or
other suitable apparatus placed or suspended inside the
carriage in such a way that any person inside the carriage
who wishes to communicate with such official may cause
the board or plate to spring up or turn flatways towards
the guard or other official, 80 a8 o be seen by him by day,
or to conceal a light from him by night, Patent com-
pleted.

108 J. Kx1aAT. Improvements in the manufacture of
crinoline skirts. Dated January 13, 1865,

This in i ists in punching holes in the ends of
the steel or wires employed, and ing the said steel
or wires together by rivets or eyelets, thus dispensing with
tll:o c_l.i_u or other f. ings h fe loyed, Patent

Lt At

along the guides or rails, and, as the mag pproach the

heels, the rotation thereof is stopp ‘Where the wheels
are not wholly formed of metal the patentees apply plates
of metal to them. Upon the wires being disconnected
the magnets recede from the wheels hetween the rails or
guides, as before described, and so return to their normal
position, the spring or springs before referred to being the
power used to draw them back. They prefer to apply the
magnets alternately to the wheels, but they may be applied
to all the wheels, and this can be done to every carriage,
as all the frames carrying their magnets are connected
together by wires, so that, upon the circuit being com-
pleted by the guard, driver, or other attendant, brake
power may be instantaneously applied to all the wheels
throughout a train, and the power at the same time regn-
lated dingto the | ity of the loyed
Patent completed.

102 R. A. BroouAX., Improvements in {nstruments or

3 P for teaching and transposing music. - (A

nication.) Dated January 12, 1865.

This apparatus is made either circular or rectilinear, and
is formed with two scales, one of which is fixed,and isthe
t.ipiul scale, while the other is caused to move opposite
the fixed scale, in order that the solution of any desired
scale may beobtained. Thei i be bed
without refy to the drawings. Patent completed.

103 M. Hewny, Improvements in furnaces. (A commu.
3 1 ‘ DM 7,

ployed.

) ry 13, 1865.

The fa ding to these improvements
oonsists of three portions, one of which is a cupola furnace,
high fu or blast fi N her portion is a rever-

beratory hr‘im, and the thi:’d} is an acolipile, or other
g infact!

T g g jets, currents, or
blasts of steam or other a¥riform fluid, These portions are

thas combined :—The cupola, high furnace, or blast far-

109 F. G. MuLHoLLAND and T. DUGARD, Improvements
in bearings for general mechanical purposes, and the appli-
cation of fuid metallic in lieu of oleaginous or other lubri-
cants to prevent friction. Dated January 13, 1865,

In carrying out this in ion the i ploy
spherical or cylindrical bodies working and confined in
chambers of various shapes and forms (to suit tbe require-
ments of the particular application desired), and either
wholly or partially immerse the said bodies in mercury, so
that they, while rotating or travelling, are conmstantly
surfacing themselves by being in contact with the fluid
metal, and thereby rendering unnecessary the use or appli-
zﬂtlo;: of any other lubricating material. Patent aban-

vz

110 W. 8. LoxGRIDGE and J. Masua, Improversents in
Jurnaces. Dated January 13, 1865

This invention consists, first, in dispensing with the
use of metal fire or grate bars, and using instead thereof
slabs or forms ot fire clay, orother similar or suitable fire-
resisting material, such slabs having perforations or aper-
tures through them, and their external surfaces corrugated,
or of such form that when two or more of such slabsare
placed together there may be apertures between them, and
through which perforations and apertures atmospheric air

longer in contact With the heating surface than is the case
where the tubes in ordinary multitubular boilers are em-
vloyed, and thus & large p of heat is ahsorhed
the water, and consequent saving of fuel is effected. Patent
abandoned.

114 J, WERKS. Improvements in umbdrellas and other
like articles. Dated January 13, 1865,

This invention consists in connecting the upper notch—
that is to say,that part of an umbrella or other like article
to which the upper ends of the ribs are attached,to a metal
tube or rod of less diamoter than that of the stick of the
umbrella, and in fitting the lower end of such tube or rod
to the tap of the stick,which must be carriad up beyond the
point to which the runner carrying the stretchers may rise
in order that such runner may travel on the stick. The
stick should be tapered off to make a neat joint hetween
the tube or rod and the stick, and the patentes prefers to
use a taper ferrnle to cover the joint; or the ferrule mav be
formed in a piece with the tube or rod. By the employ-
ment of tho tube or rod he is enabled to redace thedi t.
of the notch and the upper ends of the ribs resting, when
the umbrella is closed, upon she tube or rod, the thickness
of the umbrella is even less than at any other part. Patent
comglcted,

1156 W. Aaxr. Impr te in hinery or apparatus
Jor cleansing and decorticating grain. Dated Janaary 13,

This invention relates to a peculiar combination of ma-
chinery or apparatus for cleaning and decorticating rice
and other grain, and consists in the employment of vue or
more stones revolving inside a perforated horizontal cylin-
dricsl screen, which is caused to revolve in the same direc-
tion but at a lower rate of spced than the stone or stones,
and is provided internally with a series of ledges for carry-
ing up a portion of the grain to he cleaned and decorticated
and allowing it to descend again. Patent completed.

116 T. G. PAGANO, Improvements in the construction and
pnué‘ng of roads and other surfaces. Dated January 18,
1865,

This invention consists in combining blocks of granite,
and other ruitable stone by a certain alloy or compound of
metals into slabs with which a road is paved. The blocks
of stone are placed in a rectangula-box or frame, small in-
terstices being left between the blocks. Into these inter-
stices amelted alloy or compound of iron, zinc, and lead is
run, by which the scveral blocks of stone are formed jnto
a slab. The proportions of these metals may be varied to
some extent, but it is preferred to combine them in about
the following proportions :—One part by weight of iron,two
parts by weight of zinc, and four parts by weight of lead.
Patent abandoned. .

117 W. WiLkINS,
looped fabrics in warp wmachinery.

Do

Wae cannot here give space to the details of this inven-

tion. Patent completed.

118 A, andE. PauL. A new or improved hydraulic
ateering apparatus and rudder brake. Dated January 14,

Improvements in the manufacture of
Dated January 13,

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

119 G. Davirs., A method of, and apparatus for, pre-
venting incrustation or calcareous deposits in steam boilers.
(A icati Dated J y 14, 1865,

This i i i in p ing incrustation or
calcareous deposits in stcam boilers substantially in the
manner and by means of tho apparatus hereinafter
described :—To the upper part of the boiler above the water
lime and near to one end is screwed or otherwise firmly
fixed a short rod, extending from the inuer surface of the
boiler downwards towards the water-line. This rod carries
a metal block which is insulated from the rod (and, conse-
quently, from the body of the hoiler) by a lining of glass,
porcelain, or other non-conductor of electricity. The wmetal
block has two prujectionsabout midway betweon the water-
level and the top of the boiler, one of which carries a rod
extending towards the end of the boiler, near which the
apparatus is fixed, and terminating in a ball or splere from
which project several pointed wires. To tho opposite pro-
Jection one end of a coiled wire is attached by means of a
pin or screw, the other end of the said wire being connected
hy means of a pin or screw to tho upper part of the hoiler,
at a point as far distant as practicable from that where the
short rod above named is attached. Patent completed,

120 W. H. RicHARDS. Improvements in sleeve links,
which improvements are alsoapplicable to other dress fustene
tngs and ornaments. Dated January 14, 1865,

‘This invention ists of the impr hereinafter

lained in the parts of sleeve links by which the attache

passes to the fuel under busti Patent leted

111 W, Brooxxs. .mpr s in steam (A
iocati Dated J y 13, 1865,

These improvements relate to using steam which has
acted on one side of the piston of a steam engine, to act
thence equally on the piston of a second cylinder. In car-
rying out these imp: steam is admitted hut once
during each revolution of the crank, by which great econ-
omy is obtained over the ordinary system of working
steam engines. One piston rod may be d to two

ment of the dress is effected. As applied to a sleeve link
the invention is carried out as follows : —Oan the inner side
of the body of the sleeve link the inventor attaches a plate
having a raised hollow bar or chanmel in its. middle,
in which hollow bar or channel a rod is made to slide, one
end of the said rod protruding from the edge of the body of
the sleeve link; he joints or hinges to the edge of the under
side of the sleeve link a honked bar or tong ding
nnrly‘frem‘side to side of the sleeve link. He makes the

nace is placed or set above the Yy , and

i th ith in suoch that oon-
tained in the former may after treatment therein fall or
run into the latter, and the acolipile or equivalent contriv-
ance communioates with the other parts of the apparatus
80 a8 to injeot carrents or blasts uf steam or asriform fluid
into the metal or matters as they are running down or
passing from the upper portion or cupola, hjgh. or blast

44

furnace into the lower portion or Pa-
tent

104 G. Gazn. Improvements in ills, and the means of
securing and checking money taken by servants, Dated Jan-

13, 1

is {nvention oonsists in the application of an audible
signal to a revolving or movable till, which exposes the coin
after it is introduoced, and working such till in combination
with a locked till or receptacle into which the coin drops,
and an open till in which ooins are kept for giving change.
Patent completed.

105 R. F. Mot ts in apparatus for ex-
amining, cleaning, and repairing the bottoms and sides of
ships while afloat, which apparatus is also applicabls for
other purposes. Dated January 12, 1865.

Instead of making the whoie of a ship’s bottom and
sides accessible at the same time, as done in the dry docks,
thoe inventor makes only a part (but any part) of a floating
veossel’s bottom and sides under the water line accessible at

pistons, each in a different oylinder, and one cylinder has
an area double that of the other, The invention cannot be
described in detail without reference to the drawings.
Patent completed.

112 A. J. 8ax. Impregnating air for hygienic or thera-
peulic purposes with the vapours or emanations arising

Jrom tar, creosote, or other liguid, tic, arti-
rid sud yord inating in the aér for the said
;;cugonu suitable pulverised subd Dated J y 13,

For the purpose of impregnating the air of rooms or
other confined places with the vapours or emanations aris-
iog from tar or other similar liquid antisepti iputrid
substances, the patentee makes use of suitatle apparatus,
presentiug a series of surfaces to be coated, by immersion
or other suitable means, with tar or other appropriate anti-
soptic or antiputrid liquid sub , or suitable mi
of them, and either in the cold or in the heated state.
Patent completed.

113 R. Lewis. Improvements in boilers for generating
steam. Dated January 13, 1865,

This i | i in g for the
ordinary tubes in multitubular boilers, a simple
undulating flus, which may be . placed either
horizontally, laterally, or vertically, as may be found
convenient ; the heated gases generated in the furnace pare-

by & circuitous route to the chimney are retained

1ot

] d bar or tongue by preference of stecl, but
other metals or alloys having sufficient elasticity may be
employed. Across the raised hollow box or channel, and
at the side opposite to that at which the hooked bar or
tongue is binged, a slot or opening is made, in which slot
or opening the free end of the hinged bar or tongue can be
made to engage, and from which it can be withdrawn. The
freeiend of the said bar or tongue is bent inwards, or nearly
doubled upon the other part, so as to form a small hook or
suap. Iun order to fasten the link the hooked tongue or bar
is passed through the sleevein the ordinary way, and closed
or shutdown upon the back of the hody of the said link,
On'the closing'of the hooked bar or tongue the hook or snap
at its free end hears against cno edge of the slot across the
raised har or channel, and by pressure upon the said bar or
tongae; the hook or snap enters the said slot and engages
or snaps therein. The sleeve link is thereby securely ate
tached to the sleeve. Patent abandoned.

121 R. Lea. Improved apparatus to be loyed for
7 b he s and mu::?

g the p g of a rail-
way train. Dated January 14, 1865.

This apparatus consists of a powerful detouating cap,
which is exploded by means of & bhammer, and lights a
candle in a red or other ocoloured lantern, at the same time
that a red or other ooloured flag is released and thrown
out by aspiral or other spring. The whole is contained in
a metal or other case (fixed to the top of the carriage)
whioh protects it from the effects of the weather and the
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lid ol 'hloh only ﬂlu opcn at the time the signal is given,
principally of an anvil or nipple
npon which a large and powerful detonating cap is placed,
and a hammer coutrolled by a powerful spring. The ham.
mcr is held by a detent,which is released by pulling a wire
or end {nside tho curhga The anvil or nipple is porlo-

strap 8o oonneoted with the trumv‘ock of the bnoy t,hn.'.

vessel, tha inventors cast or form a sorew thread, and im-
di oontract the neck or opening so

the buoy iteelf acts with perfe without fouling ;

this strap also connects ‘with the buoy in such wmanner
that the impingement of current or wind has no tendenoy
o keep the buoy out of its vertioal position. This strap is
oonnooud l')l!hi‘ chain with an anchor at any depth of water

rated, and i ly behind it is & dleina
luum the wlck of tﬂe mdlo being so prepared by any
d that the explosion of the
ocap shall instantly light the same. Part of the hammer
forms the cap or cover of a cylindrical case, which contains
a red or other flag which is m-ojoc.od by & spiral spring
shei that the of the h withdraws
the ‘;.:p or cover from the case above named. Patent adan-
on

122 R, A.Broouax. Aw improved apparatus or |
Jor ascer and § the strength of liquids. (A
oomunmoulon.) Dated Jaouary 14, 1865,

This apparatus is intended for the testing of various
liguids used in , such as aloohols, wines, and
generally all liguaids of ormio origin. The apparatus is
based on ¢he action or principle of capillary tubes. If a
liﬁnld rhu in a ocapillary tube, the height of the raised

ds on the p it of the liquid; on the
other hud by means of tables or gauges pnvionlly con-
structed tho measure of the height -hovu the composition

hod of construction of the shaft and

1Haah!,

\tel y below this thc{]
as to form a shoulder pon the body or barrel of the
stopper (which fits inside the mouth of the bottle or vessel)
they form a corresponding sorew thread, and below that
they form an uumlu groove, in whloh they place a ring of
oork, or other sui The upper part
of tho is of a larger diameter than the barrel, form-

the iron strap and arrangements for mooring is app
to the buoys, spindles, and spars in common use, and would
render them far more useful and reliable than they are by
the present mode of mooring them. Patent completed.

126 G. CoLveN. An improved ornamenial fower box.
Dated January 14, 1865,

This invention relates to that class &fd flower box which is

ing, as it were, a flange, the edge of which is milled or
fluted, and upon taking the stopper by this milled edge and
screwing it into the month or orifics of the bottle or vessel,
the ring of cork or other substance will be pressed forcibly
against the shoulder above named, and thus a perfectly
ﬂdd-ﬂght joint will be ohuined. The second part of the

intended to be placed in wi
and consists in making such boxes s0 as to be not only
divisible, but of a highly ornamental character. The main
portion of the box is composed of wood, and made of any
desired size and shape, lined with ginc embedded in pitch,
with aview to the preservation of the woodwork. The
exterior sides and ends of the box are onvered with panes
of glass, which are painted, gilt, or otherwise ormamented
on the inner surface, and laid upon a layer of pitch applied
to the exterior surfaces of the hox, which preserves the
wood as well as the ornamental work on the glass. The
edgol ol the panes of glass are covered and socured by a

Iding of wood or metal which overlaps the edges

of she liquid. The ially of a
capillary tube of about one-fiftieth of an inch in diameter;
it oarries a double gauge or scale, one part in equal
divisions, the other in divisions oormpandinx to the dif-

of the panes. When circular, oval, or round-ended boxes
are required, bent glass is used, snd the zino lining of
oourse is nudo to oonform to the oontour of the box.

ferent degrees of the liquid under trhl—nloohol forinst

Patent ad

it wine be theliquid ex . T t . 127 J. Youna. Impr ts in prod gases and
not limit hi it :o any on be i does vapour in G hamd staf:. Dated Jannu'y 14, 1865.
apparatus, but the following is what he id One hod which is employed to produce the gases

the moet oconvenient :—He closes the vessel vhlch
ocontains the liquid by a cover

by a frame. A oapillary tube of about one-fiftieth
of an inch in diameter, free to slide between holders
formed in the top of the frame and in the cover, passes
through the centre of the cover and enters the liquid in the
vessel. A gauge also passes through the cover and
terminates at bottom in a point to the level of which the
liquid in the vessel should be filled. The gauge is formed
with a double scale, one scale being divided into equal

and vapour in a heated condition oonsuu in using a hollow
oylinder placed upright and g ooke. b

coal, or otber such rial. The terial ined
within the cylinder is set fire to near the bottom, aad air
is forced into or drawn through it by the draught of a

corks in the ths of bottles, and is i

to such bottles asare used to consain sods or mineral

waters, lpukling wlnel, or other effervescent or adrated
an ist of & wire clip or olasp at-

tached to t.ho neck of the bottle, and capable of being

passed over the top of the cork, in place of the strings or

wim ordinarily employed for that purpose. Patent abane

relates to means of loourlng otdlnlry
lly ap

PROVISIONAL PROTECTIONS,

Dated April 21,1865,
1113 E. Wilson, Pall-mail. An inprond lamp or signal
for calling cabs or other vehicles by day and night.
Dated May 3, 1866.
1225 T. H. Campbell, Lient.-Col. Royal Artillery,
Madras. Improving and uunm.hcnlng shields of steel,
iron, or other material for ships, fortifications, and other

constructions.
Dated May 31, 1865,
_ 149 R. Hownth, Glouoelmmt.

Paddington.
for the safety of
ra(lw-y pl.engm nd t.nin-. lln:ll!ng, llzlnlnx. and

chimney. When the contents of the cylinder huo tai

a high the of airis stopped, and steam

is blown in at the top, being forced down t.hrough the

heated material, after which there issue from the bottom

hot oubonlc oxide nd hydrogon with more or less steam.
d to may be placed

parts, and the other into alcoholic degrees. A ther
also asses through the cover to lndtca!e the temperature } ho

The
horlzonully iuuld of vertically, or in an inclined
d of m{ngaoyllndnul veuel one ot any

a strip of cardboard oth i

“ﬂ-h a slot in the top of the lrum to facilitate the read-

ing off. The action is as follows :—The liquid is poured

into the vessel up to the level indicated by the 'Eomt of the

gauge; it is drawn up into the capillary tube, the beight at

which the liquid column stops is noted, and the gauge shows
cornuponding alcoholic degree. Putent abandoned.

A.V.Newron. Impr ts in Ainery for
pmnwmmmw tod (A ioati Dated
January 14, 1865,

The o&dooto( this invention is to construct a machine
that will press tobacoo preparatory to cutting it, and then
cut it up fit for uee in an efficient and expeditious manner, it
being found nmy to press the tobacoo into & compact

a 1] parts of such trains,
also for securing the crrlmdoou.

Dated Juns 12, 1885,
1688 G. Bonelli, hief di ! hs in Ttaly,
Rue Sainte Appoline, Paris, A new or improved method
of obtaining or producing optical il
Dated June 15, 1885,
1623 M. P. W. Boulton, Tew-puk, Oxfordshire. Im-

other suitable shape may be ployed. to
using steam to pass through the app ‘ inbel:
described, carburetted bydrogen or other gu or vaoour
may be used along with steam or separately. Patent
completed.

128 J. LiLLey. Improvements in ship and other com-
passcs. Dated January 14, 1865.

The obhjeots of these improvements are to obtain steadi-
ness and cision in the tic needle or indicator.
For this pnrpou. in addition to the magmetio needle
or iodicator as usually employed, the inventor uses

14 L3

in steam,
Dated June 24, 1885,
1697 W, Clark, Chancery-lane, engineer., Improvements
in the means and appacatus for consuming smoke. (A oom-

muaioation.)
Dalld June 28, 18686,
172¢ P. J , Coventry-street. Im-
provements in :ppunlu for the decantation and raising of
petroleum and other oils.
Dated Juna 29, 1865,

aoother magnetised bar or needle, which is p
in spirit or other liquid that will not fresze at ordinary
temperatare. The chamber containing the liquid and the
addluo:nl magnetised bar is placed below the ordinary or

mbe{on tho tei Somm Tbe invention also

n the "
The cutting of tohaoco while in alute of oompuuion, needle or
as it must be, has h a very difi-

oculty. The juice, which i3 forced out of the tobacco by the
pressure to which it is subjected by the cutting action, ac-
cumulates on the face of the catter to such an extent as to
stop the catting action until cleaned. This tendency to
aocumulation is due to the practioe of forming that face of
the knife or cutter which is towards the mass of tobacco
flat, and in the plane of the cutting edge, giving all the
bevel to obtain a catting edge to the outer face. This difi-
culty i3 obviated by making the inner face of the cutter,
which is towards the mass of the tobacoo, incline out-
nrdn from the pluc of motion of the cutting edge. The

also i a le and efficient combination
of machinery for nadllyldjunting the feeding motion, which
advances the tobacco to the knives by which it is cut, to

<ut it fine or coarse as may he desired, Patent pleted.
124 W. AuskrL. Impr ts in breech-loading fire-
arms. Daud Jnmnry 14, ms
This i ts in the looki

and unlocking action of hreeaa -loaders oonstructed upoa
the break down and snap principle. A slot is cut verti-
«cally through the under part of the body to receive a stud
or catch vpon the uader side of the breect end of the
barrels. Iu this slot a bolt works through the break off ;
the bolt itself is slotted in the direbtion of its length to
receive a bent Ieur secured by the side pin; a spring

tached to the ido of the back strap, and bearing
upon the rear of the bolt, keeps the bolt up to its work.
‘The foreend of the bolt is formed into a beak to adapt it
to engage in the catch upon the stud formed upon the
under side of the breech end of the barrel, sc that when the
barrels are closed down upon the body, the bolt snaps into
the catch. The bent lever protrudes through the fore end
in front of the trigger guard, but only a sufScient length
for the forefinger to operate in drawing it slightly back, hy
which operation the beak of the bolt is withdrawn from the
catch, and the parts are released for charging, the action
of closing them down ngnln fully securing them for dis-
charge. Patent adbandoned.

125 T. Bovnll. Impmmnu in jog and storm signals,
Saoy ‘.‘:nd (A ) Dated Jmnary

In carrying out this invention the patentee oonstructs a
baoy of plate iron, or other suitable material, watertight ;
e 80 forms the outline of this buoy and so ballasts it that
it will always maintain the upright position when at
rest, and the outline is such that it will be easy in the
water under circumstances of violent movement of the
waves. He also so forms the buoy that a slight movement
of the water rocks it from side to side with easy motion,
and under severity of storm it will not bury or foul with
ite moorings. He so forms the top of the buoy that any
weight of wnur is nadﬂy ahed On the top of the buoy he

i , having for its framework
an iron alu(t., which shaft atops ‘at the bottom of the baoy,
and is the central construction of the buoy; about this
iron shaft he builds a guard of plate iron, or ocher suitable
material, in such manner, and of sach outline of form, as
to part Lhe overbreaking waves without undue strain to the
construction. Oa the top of this spindle he hangs in suh-
stantial maunner a large bell, which bell is proportioned to
the size of the buoy, the wholo being built with a view to
baving the tones of the bell distinctly heard at greater or
less distances. Ho moore this buoy by means of aniron

, and as the upper needle will
adjast itself with the south pole thereof to the north pole
of the lower one, he forms the lower needle or bar of power
lnﬂcicnt '.o oontrol aad _govern the upper one, which is
. 'The lower needlecrbu

1728 R. H. Leese, Eaton-terrace, 8t. John’s Wood. Im-
p in hinery or tting, punch-
ing, and bending sheet metal. (A communication.)

1730 R. A. Brooman, Fleet-street, patent agent. Im-
provements in printing threads employed in weaving. (A
communication.)

1732 G. Lizars, gas meter manufacturer, Ruo Lafayetto,
Paris. I in dry gas

173¢ W E. Newton, Oh:;oerylm. civil o:nglnur. Im-

| 4 nr‘ S

is formed with a centre cone by which it is susp d upon
a oentral pivot, and there is a commaunication through its
chamber by a rod or shaft, and arms or levers and sorew,

A H
( Dated June 30, 1868,
1138 H.P. ‘l'ippm-,Willonlull Staffordshire, roll turner,

or other adjustment, by which the bar pended in the
spout may be ulud oﬂ' ll.s pivot, and the upper portion of
its ocone cor conical support
m::fed  for it, and there held when desired, Patent aban-

129 F. C. Fouraxau. Improvements in the construction
of roofs or coverings for buildings. Dated January 14,
1865.

The main object of this invention is to dispense with
nails in the roofs or coverings of buildings usually used
for securing the slate or other material thereto, and it con-
sists in replacing the said nails by, and in the employment
of, mecal hooks or clasps for sustaining the said slates by
holding them between them, and by fixing them to the

ing gun barrels and tubes of
cast steel and homogoneolu iron.

1739 F Del ille, F {
'r ‘ ‘nd licable
for donbling ‘and drawing ootton and other fibrous mb-
stances.

1742 R. A. Brooman, Fleet-atreet, patent agent. Im-
proivem)enu in apparatus for tuning pianos. (A comxuni -
oation

l'l« W. H. Dany. Blnndell-nmc, Ododonlu-road,

and Og mae

le Bonrg,

P

chines.
DaudJulv 1,1868.
1748 W. R. Lske, buildi Oh y
lane, | d mode of p

frame, which may be of wood or metal, insach
that, no matter wha power the wind may exert, the slates
cannot be raised or blown off the roofs ot bnlldmgs. Patent
completed.
chl:w J./B Farrarnand J. Hlu-r.
inery for preparing,
wool, mohair, alpaca, silk, flaz, eouo»,orauurﬁbrom sub-
stances. Dated January 16, 1865.

This invention consists, firstly, in the employment of
warles, wharves, or pulleys, or grooved rollers, as rotating
guides for guiding and conducting slivers, rovings, or
yacns, instead of fixed gmdu or tmzlel, which are now

yed for such p dly, in the applicati
to guide boards or lnp boards of spioning frames of brushes
for broken ends to catch on, 30 as to prevent making

Improvamnu in ‘ma-

An i .
aad mouldmg clay. sand or cement, for making brickl, and
for other purposes. (A communication.)
1752 J. Oalvert, Straad, civil engineer. Improvements
in apparatus for piopelling ships and other vessels.
Dated July 3, 1866.
1154 O. de Bergue, Strand, engineer.

1 : M A rpoes

1756 J. ¥. Jones, Roochester, U.8.
machines for making paper board,
1158 G. md D. Hum, Norwidl, mmuuomm
in the of mats,
brushes.

Dated July 4, 1865,
1762 8. Wright, Bmethwick, Suﬂomh(n, coachsmith.
lmpronuunu in axles for carriages.

‘Improvuunh in

Improvements in

Ime

double-yarn instead of the guudphus now in use for that 176¢ w Toh and A. Lyls

purp Patent p ocooper, ey 'y sl sin ap p’:
131 W. Eowin. The working of all stage soenery s | ratus for umng np casks or barrels,

theutres, Dated January 16, 1865, 1765 8. B. L Raue 8t. Appoli Paris, build
In this new method of workmg stage hi Impro in of suspended bridges, ,

are only used at the upper part of the -oenes, md are
arraoged on wooden rails which run parallel from one
side of the fly on the top of the theatre to the other, and
are supported in the centre from the rof of the building.
The grooves run on the parallel rails by means of small
wheels, and have weights attached to one end, which ace
connected with a line running through a block, and so
arranged as to pull the scenes off the stage as soon as the
foroe which threw them on is removed. In the centre of
the parallel rails a large drum or wheel is placed, and
beyond it a smaller one, the relation iu size depending upon
the distance the scenes have to traverse. The grooves are
connected to the large drum in such a manner by lines that
one revolution causes the two halves of the scene on oppo-
site nides of the stage to come together. Patent aban.
doned.

132 H. J. Rooexs and J. M. ScdorrieLp. Improved
means of closing the mouths of bottles or other vessels. Dated
Jaouary 16, 1865,

The first part of this invention relates to improved means
of closing the mouths of bottles or other vessels by means
of & stopper of glass, earthenware, or other hard material.
In the interior of the mouth or orifice of the hottle or

aqueducts, or other ways.
1768 W. Jenkins, Derrystone-villa, Aborglunny. Mon-

Imp in the of lamp
1770 R. A. Broomnn. Flm-mm. patent agent. A new
or imp of d g pitch. (A
tion.)

Dated July 5, 1865,
1772 F. N. Gliborne, We-t. Strand, engineer and eleo-
Im tus for giving signals oz
board ships, "and which ue also applicable for other pur-

poses,
1716 J. Joblon, De;went. Foundry. Dcrby, ud J. Fi

wrought. or malleable iron into nnol. md ln the meansyc
apparatus employed therein.
Dated July 6, 1868.

1780 H. Beigol F:mbury-qm Improvements in the
means of l g or p y applicable to va.
rious usefu urpose-.

1182 G. Oarm-, Willenball, Staffordshire, smith. Im-
provements in locks and lmhu.ud in svaples sad spindles
for the same,
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1784 W Thomm, BLD.. Glum Oolloge, and C. F.
Varley, Fl d House, K tein
electric ulograph-.

1786 J. H. Johnson, Linooln’s-inn-fields. Improvements
in nllway switches. (A communication.)

1879 C. Nicholas, Cheltenham, Gloucestershire, plamber.
A new or improved apparatus for supplying disinfecting
liquids to waterclosets, urinals, and other places requiring
the same.

1787 J. F. Jones, Rochester, U.8. I ts in ma-
chinery for the manufacture of paper board and ST,

1788 W. E. Gedge, Woellington-street, Strand. An im-
proved automaton lay-figure. (A oommnmoumn.‘)

1881 H. E. Glllu, oud Broad-atmz. Improvements in
and y for prod g fibres suitable for

being opnn from rags or remnants of woven or other tex-
tile fabrics made of silk, wool, cotton, or other fibrous ma-
terials, .
1883 W. Edwudl, Bimlngham. cabinet maker, Im-
steel, stay busks,

1789 A. V. Newton, Ch y-lane, drafts-
man. Imp ts in tho f: of boxes suitable,
among other uses, for blacking,and other

g paste,
cheap marketable articles. (A ‘commupication.)
Dated July 7, 1865,
1794 P, M. O. Béziel, Boulerard Sebastopol, Paris,
{,owell.r. I in the facture of chains,
racelets, nock‘]vlo‘u and otho& nmclu of jowellory.

179¢ E. H Ym, 'y 1 engi-
neer. Oertain imp in hi y Or apparatus to
be loyed in the f: of tallic bolts, rivets,

and s,

1798 'l‘. Sholdon. Bedgley, Staffordshi fact
An imp in the f of
the handles of lnoot.hing irons or sad irons, which said

p or ¢ may also be applied to the

facture of the h of various other articles.

1803 J. Hopkinson, Regent-street, pianoforte manufac-
turer, ud J. Whlulook. Commercisl-street, Loeds, Im-

in and other similar keyed
wind musical instruments.

1804 J. George, Kings Holme, Gloucestershire, engineer,
An lmproved manutacture of coffins and Mr-ti'ht r008p~
sacles.

1806 W. Goulding, Aylest troet, Leicoster. I
ments in | fences and b
and other articles.

1808 J. Willis, Stockbridge Works, Sheffield. Improve-
ments in the construction of portaule dark tents or chambers
for photographers.

Dated July 8, 1865,

1810 W. E, Newton, Ohnoery-lue, civil engineer. An
lmproved brake for retarding the progress of wheel cae-
riages. (A communioation.)

1812 J, F. Heathor, M.A., Marlborough-road,Old Kent-
road Improvements in the construction of locks and

4l

p

"
kets to sair A

key
lsl4 B. Oollinc, manager, nnd J. Bnturﬁeld, memhut,
M tting

'y for
fustian and like fabrics.

1816 H. A. Dufnn6 South-street, Finshury, olvil ongl-
neer. Ani ull-lonng a
circulation of volatile liquids. (A oomnmmmion .)

Dated July 10, 1865.

1818 G, T. lemy, South Metropohun .Gas Worh, oid
Keont-road. I
for purifying gn and othor nnrpom

1819 H. Sohoolin;, North Side. Bﬂ.hm.l Grun A new
kind of pearled or o

182¢ W, 8. Undathill Newport, Salop. engineer, and
A.H. and J. Oorden, Ohuwell Staffordshire, farmers. Im-

“"1826 R. l{lnuon Liwrpool hotel keeper. Improve-
mentsin food for horses and'in the preparation of the

same,
Dated July 11, 18865,

1838 M. H. Keene, Victoria Iron Works, Croydnn. Im.
provements in traoti (A )
Dated July 12, 1865,

1840 A. Denayrowzo, Goldon -square, Lioat. French Im-
perial Navy. Imp in an
used by persons employed under 'uur, part of thei unprove-
nentl{nlng also applicable for the use of persons employed
where noxious gases or vapours prevail.

1842 J. E. Wilson, Grasmere, Torquay, Devonshire, civil
engineer, Impr ts in the p way of rail-
ways.

Dated July 13, 1865,

lus A. Mlcklo, pnblhher, and J. P. Jones, machinist,

W in apparatus for
i !vpe tor printing.
Dnted July 14, 1868.

1847 W. Meddowcroft, H. Tm,
the construction of rollm for window blmd;, uzd in npp»
ratus oonnected therewith.

1849 J. Clayton, West Bromwich, Staffordshire, furnace
builder and contractor. Improvements in ingot moulds,
and in casting metals.

1851 J. M. and J. M. Marphy, Cork. Improvements in
luining and graining woods.

1863 8. Tripp, Dane's-inn, 8trand, solicitor. Improve-
ments in the means of securing ennlopos for enclosing
letters and other papers,

1855 A. E. Molin, Fahlun, S8weden. Improvementsin
separating gold from ores containing copper and gold.

«ted July 18, 1865.
1859 W. Hughes, Manch , eng Imp t

A
186! W. R.Lake, R’“""' pt

1 gatti

g up’’ or

PRI

Ch

Y

'y- lane,

s in fi gas tubing.

(A oommunlonlon)).

ted July 17, 1865.

1863 8, Dummere, John-street, Hampstead. Animproved
mattress and palliasse for the use of the nursery, invalids,

and hospitals,
Dated July 18, 1865.

1865 J. Thornton, Cleckheaton, Yorkshire, machine
‘maker, Improvements in means or apparatus for opening
and straightening wool, cotton, and other fibres,

1869 A. Barclay, Kaluurnock. Improvements in steam
boilers or generators.

1871 W.A. Richards, Olarence-road, Holloway, commer-
cial clerk. An improved pouch or reuept.wcle for holding
tobacco and other similar purposes.

Dated July 19, 1885.

1813 A. H. Platt, Philadelphia, U.S., pbysician. The
use and application of paper, printed or otherwise orna-
mented with water colours, for oovering fluors and other
analogous purposes as a substitute for carpets and o1l
cloths, and of an improved coating or varnish to bs
applied to the same to protect its surface from injury and
wer.

1875 T. and H. Metcalfe and T. Clayton, Manchester.
An improved apparatus for cooling liquids and oooling or
oondensing vapours or gm:.

1817 D. M'Cr mﬂnm ewehir An ln}-
proved process of pmnring seaweeds and other vegetable
t the p ion of guno, felt, gikaline, salts,

fo.
and fodine,

ng cr

-pnnzl for Ieggingu or gamn. and other similar fasten-

gss G. Nimmo, Jersey, U.8. An improvement in the
mode of uniting different metals, such asiron and copper,
or alloys, to form componnd metallic castings.

1887 T, H. Ince, Westminster Palace Hotel, harrister-at-
law. Improvements in shoeing horses.

PATENT APPLIED FOR WITH COMPLETE SPEOCI-
FICATION,
Dated July 20, 1868,
I]1893 R. C. Bristol, Chicago, U.S. Improvements in slide
valves,

LIST OF SEALED PATENTS,
Bealed July 28, 1865.
274 E, P. Colquhoun and | 32¢ W.H. and F. O, W,
rris Latham
334 H. Masters
335 O. Henderson
851 O. Field
370 A. V. Newton
316 E. Lord
396 A.V.Newton
411 J. von der Popoenburg
1858 O. F. Cotterill

. Fel
275 E. P, Colquhcmn and
J. P, Ferris
279 J.Bainty
286 J. Hughes
287 O, A. Wheeler
288 A. 8. Stocker
292 Q. Lungley
298 W, Vale
307 F. Row

Sealed August 1, 1865,
301 B. L. Mosely 424 J. Pardey
310 J. A. Phillips 426 B, Thompson
3156 R. A. Brooman 426 B, 'bompson
319 R. M. Alloway 430 A.V. Newton

326 R. Shaw 455 J. Brown

328 A, Steven 456 J. O. Christian and J.
363 J. O. 0. Halkett and H. Charlton
371 J.Dale 466 T. Ogden

380 W, E. Newton 512 W, E. Newton

401 R. W. Thomson 1308 J. R. Cooper

408 E, J. C. Welch

NOTTOES OF INTENTION TO PROOCEED WITH
PATEN

From the London Gazetts, August 1, 1865,
764 J. Voro. Brushes,
765 J.C. 8 Hyposulp
774 L. Philippsthal, Yaro,
711 R. T. Orawshay and I. A. Lawis. Puaddled iron

Wi

of lime,

The full titles of the patents in the above list can be
ascertained by referring back to thoirnnmhcn in the list of

0n8

Opposmon can be d to c.ha gof ap t to
any of the parties in the above list who h:vo given notios
of their intentior to prooeed, within twenty-one days trom
the date of the Gasette in which the notice appears, hy >
leaving at the O issioners’ oﬂoo particulars in wrilin'
:; ion to the aopli
PATENTS ON WHIOH THE STAMP DUTY OF £80

HAS BEEN PAID,
2100 J. Leetch and B.| 2180 G. Haseltine
Mathew 2181 G. A, Biddell

3101 J. Dickson 3287 O. E. Spagnoletti

2111 J. and H. Redgate 2311 B. A. Boll and P.

2126 R, Low and W, Duff Higgins

2130 W. Spence 2338 T. Clements, P. and

3141 E. Burnett J. Llewellin, and J,

2148 E. T. Hughes W. James

2169 J. W. Woodford .

PATENTS ON WHIOH THE STAMP DUTY OF £100
HAS8 BEEN PAID.

1731 W, Hartley I 1811 W. S8mith

1784 O. Mather

LIST OF SPECIFICATIONS PUBLISHED
For the Week ending July 29, 1885,

No. |Pr. No. Pr. |No. | Pr. |No. |Pr. |No, |Pr. | No.|Pr.

s. d. 8. d. s. d. s.d. s. d. s. d.
2232/0 822321 42242(0 4[2252/0 8|2281(0 4|22700 ¢
2223/0 4 2233[0 6‘2“3 0 4/22532 4 22320 6[2271(0 4
2224/0 42234/0 82244/0 4(2254/0 8|2263 0 6[2272|0 4
2225{1 0,32235|0 82245(v 4|2255 2264 0 8/2373j0 4
2226(1 82236/0 6!2246/0 10(:256 2265'0 4[2274]0 4
2227(0 422372 222470 8|2257/0 zzas'n 4]2275/0 10|
2228/0 422380 ‘:2248 0 822580 10[2267/0 4|2276]0 ¢
22290 423239|0 822190 4|2259(0 4]2268/0 4[2277]|0 :0
2230(0 42240{0 422500 4[2260/0 8[22690 - ¢|22780 ¢
2310 422410 422510 4 '

Norz.—Specifications will be forwarded by post from tha
Great Seal Patent Office (publishing department) on n,
oeipt of the amount of price and S8uams
8s. must be remitted by Post Office Ordn, made payable n
the Post Office, High Holoorn, to Mr. Bennets * &oodomh,

Great Seal Patent Office, 26. Son&h&mpmn-buldingt.
Ohanoery-lane.

LATEST PRICES OF MATERIALS USED IN
CONSTRUCTION.
TR, duty 1s. per load, drawback 1s.
Toak - - load Ll: lg 213 loAuhnN.y-llav - 813 IOLH 10

Quebec, red pine 6 8t. Pou b -
'yallsiplno- 210 315 Fimtang ours:do. - 11

8t. John,N.B.,yollow 0 0 0 oM Dol g i
en;&::';'l: Smith and §. A, Chease, Valves for hydraulic Qn.:u ng..ml:y':. ow gl: z 8 u:t':: hr'.n“" {3 2 llf :
792 W. Berry. Catting hread. ” em - - 310 5 0Gefle " white ¢ 910
800 A. P. Tronchon, Fire-arms. Dantsioosk - - 36 6 56(:‘11;1:-2? - . lg :: ‘lll l:
805-J. Wright, China clay. (A communication.) n fr - - 316 310Chreianis, per C.,
809 W. M. Baker. Argand gas burners, Momatfr- - : ’l 10 '4 o ur. by 3 by 9 In.
820 H. Oakes. Worsted carding. ) fwedish 310 316Dscx) tnk,Dantaic, 0 B 0
826 T. Roberts and L. Luc. Continuous self-acting ma- lluu,qmbeeredplno 610 810 vor40f3in. - 014 1 8
chinery. sollowpinob 0 6 0/PUMICENTONEprton B 0 § ¢
833 F. Lublinski. Parasol tip fasteners. Latbwood, bantals.fm 110 3 °se.| L Ous e,
835 J. Green. Cutting the vhreads of screws. ;.mrc-.l!n.byz 19 pal PNN_! g ,: : °
841 G. F. Marchisio. Obtaining light, by 9in..d"ty 2s. par C‘od - “" 200 009
848 E. H. 8Smith. S8ewing machines, load, diawba :k Wh.lo.Stho-. o 4t 0 Y
850 J. Dodd. Sploning mules. &“”““-"L“‘"Pl’w 14 0 18 0|Olive, Gallipoli” - 54 0 o 0
. Ri Cott i .Joha, " 13 0 16 0/Cocoanut,Uoch.ton 4410 45 ¥
:‘;; J 'Bu'gl'::,':;‘;: o foeiere, @ I Tallow pine, per re- Pam, e -+ 36 1o 3810
. . Ul o - - 5
863 J. Brackshaw aad W. 8. Underhill. Traction ea- | Canada, at ualty- 18 ¢ 30 0! Rapouoed Kapasood Kng. pale HAE S
gines. ” " - > 3T 0 Bl
864 F. lo Roy. Non-condacting composition.
868 J. Williams. Ornamenting glass articles. MrraLs,
870 J. Millar and J. Lang. Printing ornamental 1rON:—
fabrics. 2 s d £ 5. d. pea
876 F. A. Mocquard, Gas burners. ;’ﬂlhmﬂ iinLondos- - perten 7150 % 8 0 0 i
878 F. W. Webb. Steel tyres, How P.“"“' DI % ko wes
882 J. Wright, Forging machines. bhm.dnglo « « < do 1010 0 TR
884 W. Irlam. Cranes, StullordshireBars -« « do 315 0 Y0
887 E. and F. A, Leigh. Carding cotton. anAl-l - - - z ; 3 3 _"I :o. -
888 F. A. Leigh. Bridges. - 0 n
889 R. Holroyd and J. H. Bolton, Drying warps. 5“"“‘”,‘,’{1;:'“"‘“'-""' :’; o '; % K ‘: : “;."
891 J. Plager. Heating hlast for furnaces.
899 W, Brookes, ;uld\:‘cing itms. (A tion.) | o 0 og 1. ’z““"l 00 000
900 A. A. Croll. Sulpbate of alumina, Swodish Fagg - .
901 A. Turner. Winding yarns, " g0t do 1600 o0
906 J.,D., B., and O. Swarbrick. Bteam boilers, CoPPER:—
907 L. Bridge. Looms., :lhcdk::zdmung.tnolh petd:on l'o: : : [ ) :!
AL Botto! - o0
915 J. H. Smith. Monnnng photogup)u. . Flat Bottoms,notHamed « do 6 0 0 090
.09:2)1:{ Lewis. Wringing (A cucmd:':anghlnaot N ‘& 8 0 0 000
ion. Best Sel - 00 00
928 A, W. Pearce. Looms. l"::a Forelgn - do 100 .: o0
948 A. and H. Illicgworth. Preparing wool. Yol. Motal i :lﬂodn perlb, 0 0 7} 00
949 W, Brookes. Motive ;;owko,r. (A communication.) Lo
950 C, Martin. Polishing forks. .. . =
962 W. Olark. Polishing shot. (A communication.) ""_'5 gUah ot~ o JPeitm 19 0 0 29 u
980 G. Davies. Increasing tli:e illuu)uuat,ing power of r:k atont e o e :: 210 0 00 :
hydeocarbon oils. (A comiunicaticn. Bl - - - . 2 00 0 0
’1003 G. Davies. Preventing the fouling of ships, (A |White « <« <« <« < do 3600 %19 0
communization.) TiN:—
1048 G. Jackson, Rests for cues. lnguah Block « =« -perowt. 94s 0d Cs 0d 34
1076 J. Dougan. Dustilling hydrocarbons. .d - . do [ oo?i %-‘ :3
1109 F. Wise. Gas regulators, (A communication.) “::‘ W N g: "91:. o o5e 0d nelb
1134 J. Howard aod E. T. Bousfleld. Motive power. Straltsa =« < < - do 9 Od 91y 0d nowm
1169 J. C. Wickham and A, E. Deiss, Waterproof P
fabrics, .. T =
1296 F. Myers. Wet gas meters, %3&?‘&&‘3‘} G co cperbox 1 88 R
1395 W. and G. B. Smith. Wet gas meters. Coké¢ - =~ - . « do. 130 16
1543 A. L. L. Go:dan. ‘l‘elegraphic communication, SraLrERim
1672 8. Godfrey. Furnace bars. - e . . ¢ 0
1619 J. Gale, jan. f;n{’ﬁ;dcg‘ ’ i . On the spot ::c 260 32 10 O nett.
1690 M. A, Muirand J. ) wham, Preventingnoxious L
lsh Sheet - - do 2710 0 28 0 0 3
exbalations. wc:uun e« . - perdd. 8 0 O (1] ) l‘

1724 P, Jacovenco. Ralsing of petroleum.

1130 R. A, Brooman. Printing threads,
cation.)

1843 J, Saunders and J. Piper. Tiu and terne plates;

(A communi.

1885 G, Nimmo, Unnummeml.

FRENCH & SMITH, S8worn Brokery
Brabant-oourt, Philpot-lane, E,Q,; and

4, Bumford.place, Liverpool,
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NAVAL AND MILITARY SIGNALLING.

ROM the earliest periods of the world’s
history, circumstances have not failed to
arise in which men have been placed beyond
thereach of the human voice. These conditions
have called for the adoption of a system of
signals as a means of communication, and
form, colour, sound, and motion, have all—
either separately or in combination with each
other—been enlisted for signalling purposes,
Two thousand years ago naval signals were of
the simplest possible character. All that was
done was to hang a red flag or a brazen
shield from the admiral’s galley, and to move
it in various directions. These motions
indicated to the ships under his orders the
movements they were to make. The plan was,
of course, very imperfect, but it was sufficiently
effective for the small slow-moving craft of
those days. A Greek writer of &e period
referred to maintains the importance of
mili signalling, and himself invented a
very efficient system. The progress of this
class of signals was at one time much
in adyvance of that of the other service.
This was doubtless owing to the greater
difficulties which arose in the course of
military operations, from conditions in the
contour of the country and other causes, and
which led to the invention of more perfect
arrangements. But in course of time ships
increased in size, new methods of propulsion
were adopted, and means of conveying orders,
entirely independent of verbal communication,
were necessary. Coloured flags were first
used for this purpose, but this change was
not necessitated until nearly the end of the
seventeenth century, and no systematic
arrangement occurred until nearly a hundred
ears later. This was about the time of Lord
owe’s celebrated victory on the 1st of June,
1794, on which occasion he had only the
means of making 183 signals. But such pro-
gress was made in naval signalling that four
years later flagships were able to make 310
signals. This result, great althongh it was
for that time, suffers by comparison with
the system of the present day, inasmuch as
the vessels of the Royal Navy can now display
about 14,000 distinct signals, whilst those of
the merchant service can show no less a
numberthan 70,000. The advance in military
signalling, however, by no means kept pace
with that of the sister service, owing to the
want of some simple system which combined
rapidity of transmission with certainty of
action.

At the commencement of the present cen-
tury—and even some few years previously—
attention had been called to the necessity of
baving a perfect system of day and night
signals. The consequence was the appearance
of numerous inventions of more or less merit—
those of the latter class certainly prepon-
derating—which proposed to effect the desired
end. Among others we may notice the system
adopted in 1801, by Mr. James Boaz, who,
by the use of mechanical contrivances, en-
deavoured to render signalling less liable to
error than it had hitherto been. His principle
was to spell the words he wished to communi-
cate, letter by letter, the actual form of each
letter being produced. This was effected by
a very ingenious arrangement of twenty-five
lamps, which were placed in the form of a
square, within a frame or case, fitted with a
front board which was perforated with twenty-
five holes, one for each lamp. Each lamp was
capable of being obscured when necessary by
a cover, which- fell over the orifice in the
board through which the rays from the lamp
were otherwise emitted. These covers were
connected by cords or chains with a series of

boards working on pivots, and placed beneath
the lamp frame. In signalling, a certain num-
ber of the lamps had to be obscured, leaving
only those visible which would convey to
the observer the idea of each letter com-
posing the word signalled. To produce this
effect there were twenty-five slides, each
being marked with a letter of the alphabet.
Each slide was provided with certain projec-
tions, which, when the slide was Eushed in,
came in contact with so many of the pivoted
boards as were connected with the covers of
the lamps required to be exposed. The pivot-
ed boards thus received an instantaneous tilt,
by which the required cords or chains were
drawn down, and the whole of the necessary
lamps exposed. For day signals a similar
arrangement was employed, the lamps being
replaced by hinged shutters, which were
turned edgeways to the observer when they
were not required to be seen. Eight years
after the appearance of Boaz’s signals Lieute-
nant-Colonel Lindsay patented a system which
was not without merit. For day signals Colo-
nel Lindsay used a triangular object suspended
on a centre, and his system of signals depended
upon the different positions of this object, and
the combination of these positions with those
of & circular body capable of being revolved
around the triangular one. For night signal-
ling lanterns were placed in various positions.
The whole system was of a comparatively
simple character. Later on, in 1827, Rear-
Admiral Raper made a further step in advance
by the invention of a system of signals which
consisted, first, in classing the signals accord-
ing to their significations, and distinguishing
the classes from each other by combinations of
flags und peudants, and second, when colours
were not visible, the employment of the dis-
tant signals by which they were made to
express every signal. Eleven flags and eleven
pendants were 1equired, and the Admiral relied
on the distinction between the two for deter-
mining the general nature of hig signals. By
this system the chances of error which pre-
viously existed were considerably lessened,
and a step in the right direction was attained,
the system being in advance of any then in
use.

Whatever may be the principle of any sys-
tem, it is very obvious that the best will be
that which depends the least upon colour for
its perlect action. At certain distances, and
under certain atmospheric conditions,
colours resolve themselves into either light or
dark, and it then becomes impossible to dis-
tinguish their character further in this res?:ct.
The ranges also at which the several colours
can be distinguished vary considerably, so
that in any system in which colour is an essen-
tial foature, its effective range will be that at
which the least penetrative colour in it is
visible. Beyond this range there is the pro-
bability that any two flags or signals of similar
form would be mistaken one for the other.
These observations apply equally to day and
night signals, to the latter, however, with
especial force., In colour-signalling by day,
advantage is taken of reflected light, but by
night transmitted light must be used, and
every coloured glass interposed between the
light and the observer greatly diminishes the
effective range of the signal. A red colour
diminishes the range about one-third, green
somewhat more, whilst blue almost obscures
a light. Besides these, there are other mani-
fold difficulties standing in the way of a good
system of signalling by colour for naval pur-

80 that it is hardly to be wondered at
that, whilst the day signals as used in the navy
number some 14,000, it has hitherto been con~
sidered that only fifteen can with certainty
be made at night. Nominally the night
system of the navy is capable of making one
hundred and three signals, but really only
fifteen can be depended upon. The various
methods for increasing the number of signals
b{ the addition of mast-head lights, rockets,
blue lights, and guns, are open to objections,
and have, in fact, been condemned by some
of our most experienced signal officers, serious

all’

accidents having resulted from their failure,
The great disproportion that exists between
the number of signals produced by the ordi-
nary -system of naval signalling by day, and
those given at night, can only be referred to
the idea which appears to have prevailed, that
all improvements must be founded on the
principle of the flag system. Hence the glar-
ing deficiency observable in night signalling,
which has been fettered and kept k by
considerations such as those to which we have
just alluded. But we have lived to learn that
there is really no difficulty in signa]ling by
night, to a greater distance even than by day,
and that any number of signals required can
be made in the most simple and effective
manner,

Until very recently there was a lack of
simplicity aund certainty in extended opera-
tions by day, and an almost useless, because
exceedingly limited, system only was avail-
sble at night. Now, however much labour
may be bestowed upon the matter, so long as
it is pursued as inseparable from the flag
system, so long will the difficulties be insur-
mountable. It is only by acting upon an
entirely different train of thought that any-
thing like a simple and efficient system of
night signalling can be arrived at, and to
strike out a new path in this direction requires
a spirit of considerable originality and bold-
ness. In a paper read before the Society of
Engineers by ggr. Francis Wise, C.E,, the -
results of the careful investigation of the
subject by such a spirit, are evidenced in the
production of a most perfect system of night
signals, of which the author of the paper has
given a very elaborate description. The
inventor of this system is Commander Colomb,
R.N., to whose ingenuity and perseverance
the navies of the world stand indebted in no
ordinary degree. This system is known as
the ¢ flashing system,” and, as carried out by
the inventor, it is applicable to, and entirely
overcomes the difficulties attendant upon,
night signalling, which by it is enabled to be
carried on with even greater ease, and to a
greater distance, than signalling by day. It
further reduces the process to a very simple
matter in the transmission and reading of
signals, and the method of operation is to be
learned by any practised signalman in a few
hours. Commander Colomb's system is the
result of long experience in the requirements
of the subject, combined with an extensive
series of carefully-conducted experiments care
ried on under circumstances of actual practice,
One uncoloured light only is employed, which
is contained within a lantern, glazed in such a
manner that the light when uncovered is
visible from any point of view, and upon the
alternate exposure and obscuration of this
light the system is founded.

Colomb’s system of signals is equally avail-
able by day as by night, but, asin all the
commerocial, as well as warlike navies of the
world, the question of night signalling was in
a much more defective state than that of
signalling by daylight, the inventor’s plans
have so made much greater progress as a
night than as a day system. Hitherto, the
only method by which ships could communi-
cate in daylight with each other or with the
shore by signal has been by the use of
coloured flags. This plan, as already observed,
greatly limits the range at which signals are
available. It is also a very slow and cum-
brous method, only approaching the speed of
other systems when the distance is small, and
when, as in large men of war, & great number
of men can be spared to work the flags,
Therefore it is that the officers and men of
merchant ships are little aware, as a rule, of
the great benefits to be derived from proper
and frequent signal communication. 1t bas
been found by careful experiment that no
signals by coloured flags can be distinguished
at a greater distance than six miles and a half.
At the shortest distances and with all proper
appliances, a message cannot be transmitted
at a greater speed by flags than one word per
minute, whilst at five miles distance the speed
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decreases to one wordin six minutes. Though
flag signals are thus slow and cumbrous, they
are 80 old an establishment and answer so
fairly the important purposes of men of war
cruising in fleets, that they have become uni-
versally adopted by all maritime nations, and
nearly all ;merchant ships leave their ports
with a complete set of signal flags on board.
But signalling in the daytime by merchant
ships is extremely rare, and is almost confined
to the display of the combination of flags
representing the ship’s number.

Flag signals, however, inefficient as they
are, do undoubtedly give the power of
sending any message which may be desired in
daylight. But at night, in the merchant ser-
vice communication is altogether cut off by
signal, whilst in every navy in the world it is
restricted to a few arbitrary messages, very
limited in character and number, and dis-
played by means so liable to mistake, that
practically there was no such thing as night
signalling, Various means have been tried
from time to time to obviate this great defect,
and to give shipsthe means of communicating
any intelligence that might be necessary by
signal at night. In all cases these plans
required a large number of lanterns, and
most of them involved the use of coloured
lights. It was found, however, that when
coloured lights were used at any but the
shortest distances in the clearest weather, it
was impossible to distinguish one colour from
another. The range of the coloured lights
was also found to be very small in comparison
with the white lights used in combination
with them. So that, after short and limited
trials, the plans proved unavailable for gene-
ral use.

Commander Colomb having for several
years studied the various systems of day and
night signals brought forward in England and
in foreign countries, became satisfied that the
adoption of something altogether differing in
principle from colour would alone solve the
question. He therefore, in the year 1860, de-
voted his attention exclusively to the study of
communicating intelligence to a distance by
the appearance and disappearance of a single
object. After long-continued experiment he
completed the system, which will be found
fully described and illustrated in another
column of our present number. This system
depends for its action on the alternate ap-
pearance and disappearance of a light, and in
this the most unerring certainty and precision
are attained by mechanical means. The sig-
nals are delivered by an alphabet of long and
short flashes, on the Morse principle. The
great characteristics of the apparatus are sim.
plicity and complete adaptation to all circum-
stances. Whether in ships, boats, or on land,
whether in darkness or daylight, whether at
small or great distances, the flashing system
equally meets all requirements. It is now
decided upon as the night signal system of
Her Majesty’s Navy, and is in use in those of
Russia, France, Italy, Austria, &c. Itis at
work at the naval and military gunnery estab-
lishments, and saves considerable labour in
those experiments by conveying immediately
to the officers in charge the effect of each shot
as it falls. In the series of experiments which
took place by command of the Lords of the
Admiralty and the Secretary of State for
War, the results showed most conclusively
the value of the invention. It was found
that the most rapid communication by
signal could be carried on at the enormous
distance of thirty miles at night, with
proper apparatus, between a ship and the
shore, whilst in the daytime the range was
always found to be twice that offlags, and the
speed of communication often more than six
times as great. For short distances the appa-
ratus is well adapted, being so simple and
portable that a man may carry and work a
complete apparatus for day and night, just as
a gportsman carries his gun across the country.
In the daytime, with clear weather and under
ordinary circumstances, it is found that such
messages as are not of very great importance

may be conveniently transmitted by means of
a disc arrangement worked by manual labour,
but under circumstances of excitement on the
part of those transmitting the message, such
a course would evidently be very undesirable,
as there can be no reliable means of regulating
the flashes, nor the intervals between them,
otherwise than by the employment of mecha-
nism.

For distant signals in the daytime from
fixed positions, the following arrangement is
used :—A set of shutters are placed on pivots,
something after the manner of a Venetian
blind. In their normal state they lie horizon-
tally, so that their edges only are presented
to observers, and, at a slight distance, will
therefore not be seen at all. A very small
motion, it is evident, will produce a very great
change in such an apparatus, and the flashes
are, therefore, capable of being worked by a
somewhat larger description of barrel, its lever
causing the shutters to appear perpendicularly
to represent flashes, and to return to their
horizontal position to represent intervals. Any
amount of surface may thus be ex; or
withdrawn by a motion comparatively small.
For the use of the army, or, in fact, in an
cases of fixed positions, where the si
address but a single point at a time, the barrel
is made very small, and the lamp, with pro-
per lenses and reflectors, is fixed on its top.
An important adjunct to Commander Colomb’s
apparatus has been furnished by Captain

lton, of the 12th Regiment, who has adapted
the lime light to the ﬂashini system. Captain
Bolton, however, proposes the use of a finger-
key arrangement for giving the flash by hand,
instead of by Colomb’s self-acting apparatus.
The argument is that the finger-key quickens
the operation of signalling, but it certainly
appears to us to be a retrograde movement to
substitute manual work for such a reliable
mechanical arrangement as Commander Colomb
has produced.

LAVOISIER.

HIS honoured name has once more a

peared before the public in connection with
science. Though he who owned it has long
since passed away, the lustre of his reputation
dims not, but the rather beams more radiantly.
Though dead, he yet lives amontg us in his
works—works in which his far forthlooking
mind stepped beyond his day—works, too,
some of which have only now revealed results
reached by him, which have been but recently
attained by followers in his footsteps. Only
last weck the French Academy of Beiences
received, at the hands of M, Dumas, the third
volume of his edition of Lavoisier’s works.
Undoubtedly this Father of modern Chemistry
and one of the most illustrious victims of the
Revolution of 1793, foresaw many of the great
facts since discovered by modern science,
although he could command but few of the
many resources we now possess, This third
volume of his works is composed chiefly of
those among his papers whicﬁoremained un-
published. It contains a hitherto unedited
paper on fermentation, of which it is said with
truth that Lavoisier gave the first rational
explanation. He determined the amounts of
carbonic acid and aloohol produced in the fer-
mentation of sugar. Lavoisier appears to have
bestowed very great attention upon this sub-
jeot, and from his analyses he seems to have
drawn the conclusion that sugar must be
regarded as a compound of carbon and water.
This idea was subsequently published by
Gay-Lussac and Thénard, who were not
aware that Lavoisier had previously discovered
it. It farther appears that Lavoisier must be
regarded us the father of organic analysis. He
burnt sugar by means of oxide of meroury,
and collected the carbonic acid in a weighed
flask of potash. Amnother paper, the first he
ever wrote on a matter of public interest, ob-
tained a prize from the Academy of Sciences.
The subject, which was proposed by M. de
Sartines, Licutenant de Bohoe, is, the best
method of lighting towns. At that time Paris

was lighted in a very different manner to that
adopted in the present day ; its thirty thousand
gas-burners were then represented by six thou-
sand six hundred candles. But, notwith-
standing all our modern improvements, it
cannot be denied that Lavoisier laid down the
true principles of street lighting eighty vears
ago when he proposed numerous reflectors at
low elevations,  Lighthouses also formed a
subject of investigation with Lavoisier, and to
him we are indebted for their true definition
and the best rules for their construction. It
is a singular fact, too, that it occurred to the
same mind to propose a plan for dispensing
with chandeliers 1n theatres, which were to be
illuminated by causing thelight to pass through
a glass roof. This plan has only recently been
carried into effect in some theatres.

Nor was the genius of Lavoisier fettered
within the bounds of physical science. It could
rove far beyond them and yet not lose its
way ; it could depart widely from them and
yet hold its own. %o we find him at home on
questions of social science, writing highly
valuable papers and reports on prisons. He,
too, recognised and insisted upon the removal
of slaughterhouses from the centre of Paris,
and he called attention to the selection of a
new site for the Hotel Dieu. In an elaborate
report on Mesmer’s animal magnetism he con-
demned the whole system. At his instigation,
and under his advice, the Academy appointed a
commission to examine into the ques-
tion of Montgolfieres and Charlidres—
a question we have but recently dis-
cussed. The results of the labours of
this commission were, in the first place,
the adoption of means whereby the material
of which balloons were constructed was made
airtight, as in the present day, and, in the
next place, the proposition to use the gas
extracted from pit-coal as the best. Its illu-
minating properties had not then been applied
to any practical purpose. In 1776 an intense
degree of cold was experienced, which
afforded Lavoisier the opportunity of making
important experiments with the thermometer,
of which he availed himself. He invented 2
special thermometer for the sole purpose of
ascertaining whether the temperature of the
cellars of the Observatory of Paris was con-
stant or not. This thermometer is still there,
in the very place where Lavoisier with his
ownhands fixed it. It is a gigantic instru-
ment, the object of which was to exhibit va-
riations of temperature, however slight. Some
idea of its size may be obtained from the fact
that each degree is represented on the scale
by a space of fourinches. M. Le Verrier,

e imperial astronomer, states that the indi-
cations of this instrument do not agree with
those of others. He, therefore, proposes that
another instrument should be constructed on
thesame scale, that the diserepancy mc:f be
corrected. This is one of a few practical re-
mains of Lavoisier’s labours. He was not only
o chemist, but a worker in almost every
branch of physical science, and this last
volume shows more plainly than ever how
much was lost to science when that great

hilosopher suffered on  the scaffold—suftered
?or no crime of his own, but for the circum-
stance of his reir:sentin an obnoxious sys-
tem during the Reign of Terror.

SOREW ENGINES.

CREW propulsion has become almost
universaf as a medium of nautical transit.
The engines adopted as prime movers art
varied in design and arrangement, each maker
preferring certain peculiarities. These varieties
in the principal types of marine screw engines
we now purpose noticing. Of the perpen-
dicular class there are two kinds, inver
direct-acting, and annular, The arrange-
ment of the former is as follows :—The cylin-
ders are secured on the main frames; these ar¢
often hollow, and, in fact, are the condensers
in most cases; in other examples the condenser
ig behind the frames., The slide valves are

either between the cylinders or on the outsid®
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of each, fore and aft. The latter position is
undoubtedly the better both for erection and
repair, owing to the better means of access,
to say nothing in relation to that required for
the valve gear and eccentrics. The air-pumps
are worked either from the steam pistons
direct or by levers receiving motion from the
piston-rod crosshead. The former arrange-
ment deserves notice for its simplicity, and
the latter for accessibility to all the working
parts, valves, &c. It ie obvious that when
tho air-pumps are under the cylinders, or
rather between the cylinders and the crank-
shaft, the space allowed for repair must be
inconveniently small in comparison with that
obtained when the air-pump is beyond the
frames or at the side of the engines. It must
be admitted that simplicity of action is worthy
of every consideration, but when the deside-
ratum is obtained at the cost of reduction of
repairing facilities the gain may be truthfully
said to be counteracted by the attendant evil,
The best arrangement in actual practice is the
lever system, and this is due to the considera-
tions to which we have alluded, which are
that accessibility should never be sacrificed
for reduction of space. Our next example is
the annular vertical engine. This type of
engine is perhaps the best arrangement yet
introduced for vertical action, when applied for
driving the screw propeller. This arrange-
ment, however, has its imperfections. The
cylinders are annular, or a cylinder within a
cylinder. Now the greatest evil may be said
to exist in the fact of increased friction due to
the internal and external rings of the piston,
also two piston rods in the place of one. In
the present case the air-pumps are worked
from the piston-rod crossheads, levers and
the connections being arranged in the ordi-
nary manner, The condenser is at the side
of the engines, forming portions of the air-
pumps. The slide valves are outside the
cylinders, or fore and aft. The great advan-
tage in this arrangement is, that the cylinders
are lower in the hull than in the ordinary
vertical engines, a fact of some value with
large engines, We may add that, in both of
the examples described, the feed and bilge
pumps are worked from the crossheads of the
air-pumps. The relative value of the two
engines will be understood from our observa-
ﬁo';sil without further comment}

e types we next pro or comparison
are thosz of the horizoxﬁ?:le class. (gfthese
the following examples may be deemed most
universal :—Single piston rod direct-acting,
double piston rods return connecting rod,
single and double trunks, and antifrictional
trunks. The first of these examples is
generally arranged thus. The cylinders are
side by side ; the condensers are oppositely
arranged ; the slide valves are at the sides of
the cylinders, fore and aft. The guide for the
piston rod is as important a portion as any,
and we propose alluding to it in detail. In
the latest and best examples, the guide
channel is under the piston rod, of a double
bracket-like shape in section. The guide
block is generally in halves, and in some cases
the back part is solid with the top and bottom,
while between the bolts in front the portion is
separate. Now we prefer this latter on
account of its simplicity in construction and
durability while in action. This flange at the
bottom is strengthened by a shoe-piece, the
connection of which forms an angle with
the under side of the flange, adjustment being
attained by studs at the front end of the
block. The connecting rod is of the forked-
end type and connected to the block by a
single pin. The double piston rod type is the
favourite amongst the many productions.
This arrangement of engine at first met with
a cold reception ; it was deemed coroplicated.
This may be said to be due to the arrange-
ments of the guides of the piston rods. In
the examples at present used the cylinders
are placed gide by side, the condensers being
suitably arranged opposite, but in one ex-
ample with which we are acquainted the con-
denser commences between the cylinders.

This plan, however, may be deemed of a
special character. The positions of the slide
valves are various; some makers prefer
one to each cylinder; others deem it expe-
dient to introduce two. When the former
arrangement is adopted the valve is either at
the side or top of the eylinder ; in the case of
two valves their positions are angular on the
upper portion of the cylinders. The former
mode can be said to be the better, due to the
lesser number of detail, &c. The piston rod
guide blocks in most cases are similar to those
for single piston rod engines, while in
other examples the blocks are double ribbed,
each rib securing the crosshead, single and
connecting rods being adopted. A third
arrangement consists of guides similar to hori-
zontal high-pressure engines. The relative
values of the two arrangements, 1.e., single
and double giston rod engines, are difficult to
define; in this case, as in many others, each
design possesses peculiar advantages in itself.
The single piston rod type is the most simple
in its connection from the cylinder to the
crank, and has also the facility of admitting a
well-arranged condenser. These remarks, of
course, apply to direct-acting engines. Now,
in the case of double piston return connecting
rod types, thers is the gain in space trans-
versely of the hull of the vessel, while for the
single piston rod class, this distance is much
increased with the same length of connecting
rod. This increase is of course due to the fact
that the connecting rod, cranks, guide, and
block, must be within the precincts of the
front end of the cylinder and the crank shaft.
With reference to the double rod type the
guides, block, and connecting rod are beyond
the crank shaft, or opposite the cylinders. It
can be readily understood that in the present
case the condenser is cut up, so to speak, by
the rods, guides, &c.; hence, a great disadvan-
tage in arrangement,which the single rod type
escapes, By this the relative values of both
arrangements are clearly seen, but as space is
of importance when all the machinery must be
below the water-line, it isalmost needless to add
that the double rod example is the most uni-
versal. It will doubtless have been noticed
that allusion has been made to two cylinders
in the arrangements. Latterly, however, an
eminent firm has introduced three cylinders in
order to maintain a uniform motion, or rather
action, of the pistons, the remainder of the
arrangement being much the same as those
already described. Now, the object in intro-
ducing varied arrangements is to test the best
type, or rather that suitable for a given pur-
0se.

The next class of engine is the trunk direct-
acting. These engines are of two types—single
and double trunks; the former are not as
universal as the latter, owing, perhaps, to the
inequality of the areas on each side of the
piston. This, however, is partially counter-
acted by the cylinders being on each side of
the crank shaft, and thus contrary in position
and action, Thus, while the larger area of one
cylinder is acted on, the smaller area is in
action on the opposite side; hence, an equality
of pressure or power may be said to be main-
tained. The condensers are arranged opposite
each other on each side of the hull and secured
fore and aft of each cylinder. The air-pumps
are plunger action, or trunks with closed ends,
single action. The feed and bilge pumps
receive their motion from the crosshead
secured on the air-pump trunk. It may be
added that the steam piston and air-pump
connecting rods are attached to the same
crank, This arrangement is compact, but not
perfect in disposition of detail. For example,
suppose one engine to be disabled—say, the
slide valve out of order; the opposite engine
has an inequality of power or pressure on the
piston due to the diverse areas; consequently
there is an unequal strain on the crank shaft.
Condensers separately arranged may not be
practically incorrect with reference to the
action of condensation ; but when they areoppo-
sitely located, the necessary details for the dis-

charge must be increased or doubled. The

double trunk engine may be said to be the
most simple of all direct-acting engines ; there
is, however, an occasional outcry about the
friction and the cooling surfaces of the trunks.
Now, if the packing of the stuffing-boxes were
evenly compressed, the former evil might be
greatly reduced, while the latter fault could be
mitigated by the use of high-pressure steam
and expansion. We do not advocate the
adoption of trunk engines in preference to any
other type, but we point out the defective
portions in each arrangement, and, when pos-
sible, suggest remedies. The arrangements of
trunk engines are as follows:—The cylinders are
laid side by side, the condensers being on the
opposite side of the crank shaft—in fact,
located as for single piston-rod engines. The
merits of the trunk engine are—the great
length of connecting rod, and the position of
the same within a given space ; these are mat-
ters of the highest importance, to say nothing
of the absence of guides, blocks, and connec-
tions.

The next example for comparison is theanti-
friction trunk engine, and, on further investiga-
tion,we find room for improvement as in the
other types. Inthe present casethe cylindersand
condensers are arranged as for single piston-
rod engines, the vital portion in this example
being the trunk arrangement, which is as
follows :—The front cover of the cylinder has
cast on or secured to it a trumk, in length
equivalent to the stroke of the engine plus the
guide block ; the piston and back end cover
have a similar addition, clearance in each case
being considered. The piston is further bur-
dened with two piston rods, which transmit
motion to a T head guide, the end of which is
located in the smaller or front cover trunk.
The connecting rod is attached to a pin, which
vibrates in the brasses of the T guide. Each
trunkis free from contact; consequently, noarea
is lost, as in the ordinary engines of this class.
Now, this description may seem to pertray a
complicated arrangement and at the same
time profusion of detail; but in practice this
arrangement has been found equal to any we
are acquainted with. The great faults existing
in the present type are the heated surfaces for
the guides and the necessary plurality of piston
rods, with their attendant evils.

The systems of condensation as at present
adopted for marine engines are of two kinds
—injection and surface. When the former is
used the air-pumps are generally double-
acting, in order to reduce the space occupied,
and at the same time maintain a good vacuum,
There are many arrangements of condenser
and pumps, each claiming a certain pecu-
liarity of sufficient value to warrant their
introduction. Surface condensers are simply
tubes which the steam either surrounds or
passes through. The circulating or cooling
water is forced either by horizontal pumps
worked direct from the steam pistons, or by a
centrifugal pump driven by a separate engine.
It is almost needless to add that, as with all
portions of mechanism, surface condensers are
subject in arrangement to the caprices of the
makers. The position of the starting gear for
marine screw engines is generally on the top
of the condensers ; but in some instances the
wheel is at the side of the condenser, a locality
to be preferred in vessels of war, to say
nothing of the simplicity of the arrangement
for raising and lowering the link. For econo-
mical reasons, expansion gear has lately been
much in vogue in marine engineering, and in
some instances with success, As with all the
other details of the marine engine, plurality
of arrangement exists in expansion gear, each
type of valve being designed to accomplish
a given result, 'We think more attention
should be given to the prime mover of the
valveratherthantothe arrangement of the gear.
In order to attain a correct action, inequality
of motion must be imperative; also the
neutrality of the steam on the valve must be
preserved. The present systems of condensa-
tion and expansion, the latter especially,
undoubtedly offer suggestions for improve-
ment.
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LONGITUDINAL STRENGTH OF SHIPS.

GREAT deal has been written and many
% interesting experiments have been
made upon the strenithening of ships of war
longitudinally, but hitherto with very in-
different success, and we strongly advise our
naval architects and mechanical men generally
to turn their serious attention to this subject.
It is unquestionably a matter of the greatest
importance, more especially as ships have of
late years been increased so much in length
without any adequate provision being made
as regards strength in the same direction.
In another and kindred branch of mechanical
soience, viz., civil engineering, great atten-
tion has been paid to the question of obtain-
ing the maximum strength with the minimum
weight of material. Roofs and bridges are
now made to any required span, and their
lightness of construction, compared with their
enormous resistance, approaches in some in-
stances to the marvellous. Now, if we look
at our ironolads, say, for instance, the
¢« Warrlor,” the ‘¢ Achilles,” the ‘¢ Bellero-
phon,” and the ¢ Agincourt,”” and note the
enormous weight of iron of which they are
composed as compared with their resisting
qualities, and if we further proceed to com-
pere them with the iron construetions of the
civil engineer, we shall find the ships con-
trast very unfavourably as regards strength.
In our impression of last week we gave the
articulars of a ﬂatent taken out by Mr.
ohn Hughes, of the Millwall Ironworks, for
the strengthening of ehips of war by the use
ofhollow stringers or girders running longitu-
dinally or otherwise. Here we think the sub-
ject in question has been well met. The
principle deserves careful attention, and we
think other engineers would do well to follow
in the inventor’s steps. He has not only met
the question of longitudinal strength, but
has considered it in conneotion with the
backing of the armour plates, and he appears
to have acoomplished this important point
in a satisfactory manoer. The principle
also applies to the strengthening and backing
of iron forts, cupolas, &c., and the object
sought is the prevention of any serious damage
to the ship or other structure from heavy pro-
jectiles, by the formation of a comparatively
unyielding backing. It is certainly the very
opposite of the wood backing, which adds
nothing whatever to the strength whilst in-
creasing the weight of the sh.iq, and which, on
being struck, yields to the blow, whereby a
gimilar effect is_produced to that ofa cooper
pun‘tihing his hoop-iron on a block of
wood.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OI' SCIENCE.

Probable Introduction of Metallic Tungsten
into Commerce— Matches without Phospho-
rus— Water-gas for the Lenosr Engine—
Gun-cotton as a Motor of Machinery—
Mineral Wealth of the Island of Sardinia—
Californian Diamonds—The Quantity of
Iron in Blood.

HERE seems some probability that metal-

lic tungsten may shortly be introduced

into commerce and the arts. This metal was
first isolated in 1783, by two Spanish metal-
lurgists, the brothers D’Elhujart. Two years
previously Scheele had discovered in the
Swedish mineral ¢ tungsten” (so named on
acoount of its density, ¢ tung’ meaning
heavy and ‘“sten ” stone) a noew acid, which
Bergmann had immediately suspected tobelong
to a new metallic element. The brothers
D’Elhujart found this same acid in the
mineral ¢ wolfram,” and at length suceceded
in separating the metal from it. Bergmann
had suggested that the metal which he felt
certain would be found in this acid should
be called * tungsten,” after the mineral in
which the acid was first discovered ; but the
brothers D’Elhujart named it * wolfram,”
from the mineral from which they actually
obtained it. It was subsequently proposed to

use for the new metal, instead of either of
these names, that of Scheele, the distinguished
chemist who had first detected the existence
of tungstic acid, but ¢ Berzelius set this
suggestion aside, with thia‘.ihust remark that
his countryman’s immortality required no
such artificial prop,” and the names tungsten
and wolfram are now both used, the metal
being usually spoken of by the former name
in England and France, and by the latter
name in most other countries. The mineral
which is called wolfram is a double tungstate
of iron and manganese, and usually contains
about seventy-five per cent. of tungstic acid.
It is found in Cornwall, Devonshire, and
Cumberland, in Bohemia, S8axony, and other
arts of Germany, and also in_ France,
weden, and South America, — England,
Sweden, and Bohemia, being, however, the
only countries, 8o far as is at present known,
in which it ocours in any considerable quantity.
Tungstic acid is reduced somewhat readily
when hcated in a current of hydrogen. but by
this method the metal is obtained only as a
dense dark-gray powder, exoeedingly difficult
of fusion. The brothers D’Elhujart did not sue-
ceed in fusing this powder, and there are upon
record only twoinstances in which itsfusion
been effected at all, and in those instances
only very small quantities were fused. M.
Riche fused a few grammes some years ago
by means of a current from a battery of two
hundred Bunsen-cells belonging to the Facult;
of Sciences of Paris, and in the Internationa
Exhibition of 1862 was a very small button of
tungsten which Mr. Frederick Versmann had
obtained by subjeoting about an ounce of the
owder for three hours to the most intense
geat he could obtain by means of a powerful
gas furnace. He used for the purpose a cru-
cible of freshly-burnt lime, having found that
no graphite or Hessian crucible would stand
the requisite heat. We now learn that a
Swedish metallurgist has discovered a method
of reducing tungsten by which he obtains it at
once in a state of fusion, and that ingots of the
pure metal weighing several pounds each are
now on exhibition at S8tockholm. We are in-
formed, too, that the cost of obtaining tungsten
by the new method does not exceed a fow
shillings per pound. If really obtainable
thus cheaply, a metal which will bear exposure
to so intense a heat without undergoing either
fusion or oxidation must prove of incalculable
value t) certain of the arts, provided that the
difficulties in the way of working it are not
insuperable. 'With the exception of gold and
platinum, tungsten is the heaviest metal yet
known. Its specific gravity is about 18, that
of gold being 13'36, and that of platinum 21-53.
We had occasion, some months ago, to
draw attention to the terrible effect upon
the health of the workmen engaged in
the manufacture of the phosphorus which
enters into the composition of the lucifer
matohes at present in use, and to mention
that Dr. Hierpe, of Stockholm, was engaged
in an earnest endeavour to discover some
means of producing effective friction matches
without the aid of a substance the whole of
our supply of which ought to be devoted to
the fertilisation of the soil, and which, when
employed in the arts in the free state, is so
frighttully injurious to those who are unfor-
tunate cnough to have to manipulate it. Dr.,
Hierpe has since patented, both in Sweden
and some other continental countries, a com-
position for the tips of friction matches, con-
sisting of a mixturc of four to six parts of
chlorate of potash with two parts of bicar-
bonats of potash, two parts of either peroxide
of iron, protoxide of lead, or deutoxide of
manganese, and three parts of glue or other
cement. Matches tipped with this composi-
tion will onl{v ignite when rubbed upon a sur-
face specialHy prepared. For this igniting
surface Dr. Hicrpe uses a mixture of twenty
parts of sulphide of antimony with two to
four parts of bicarbonate of potash, four to
six parts of either oxide of iron or oxide of

lead, and from two to three parts of glue.
The new matches are no more costly than the

-

old ones, and, besides having the advantage
of their manufacture being innocuous, and not
involving the consumption of any substance
which ought not to be spared from other
purposcs, are immensely safer than our ordi-
nary matches, since they will not ignite
except when rubbed upon a composition pre-
pared expressly for the purpose.

According to the Paris correspondent of
the ¢ Chemical Nows,"”” M. Arbos, of that city,
has made “a vet;hingenious addition to
Lenoir engine. at engine would often be
extremely useful where gas could not be pro-
cured, and where to make coal-gas wouls be
ml.;motlcable. In a very simple apparatus M,
Arbos vaporises water, and passes the vapour -
over red hot charcoal dust. The mixture of
carbonic. acid, carbonic oxide, and hydrogen
which is thus produced, is then passed through
milk of lime to remove the first-mentioned
of the threo ingredients of the mixture, and
the other two gases pass on to be mixed with
air and exploded in the cylinder.” Is not
this a somewhat roundabout way of ac-
complishing the object in view P “The gas-
engine is very convenient, for purposes mot
requiring much power, in localities where
coal-gas is laid on,—we notice that it is be-
ginning to be used, for the propulsion of
Mr. Camp’s patented apparatus, by the en-
terprising cotffeurs who ﬁrush one’s hair ‘¢ by
machinery,”—but where gas to work it can only
be got by decomposing steam, the most econo-
mical plan would surely be to employ the
steam as in the ordinary steam engine, instead
of using it in the indirect manner suggested
by M. Arbos.

A ¢ gun-cotton engine,” invented by M.
Jules Gros, is favourably reported upon by
¢ Les Mondes.” No particulars of its con-
struction are given, but we gather that it
agphcs the force generated by the combustion
of gun-cotton to the compression ofatmospherio
air, and then employs tge air thus compressed
to work a piston. Its principle is thus the
samo as that of a gunpowder engine devised
by the writer of these ¢‘Notes” some five
years aIgo.
The Italian journals are much occupied just
now with some most important mineralogical
discoveries which have lately been made in
the Island of Sardinia, That island seems
to be very rich in iron, lead, copper, and
antimony. It also contains large beds of an-
thracite, of excellent quality, and a good deal
of lignite capable of being turned to useful
account. Of the valuable minerals thus
abounding in the island, some of its lead ores
are the only ones which have yet been worked.

¢ Californian diamonds” is a phrase with
which our jewellers have been familiar for the
last dozen years, but the stones so designated
hitherto have not been really diamonds. Now,
however, real diamonds are being found, in
considerable quantity, in the beds of some of
the Californian streams.

M. Pelouze has been making investigations
respecting the quantity of iron contained in
the blood of various animals. He finds that
the blood of birds contains, per ten thousand
parts by weight, from threeto four parts of
iron, and that the blood of man, and that of
mamiferous animals generally, contains from
ﬁfv% 1to Six parts of iron per ten thousand parts
of blood. :

PROCESSES OF DISINFECTION.

¢ FOoREWARNED is forearmed,” says the old
adage, and as we are now fully warned of the
approach of pestilence, let it, if it does come
with the terrible eneigy anticipated, at any rate
find us urmed. To promote this view we thiok
it woll to assist in giving publicity to the follow-
ing memoranda on disinfection which have just
been issued by the Privy Council.

1. For purposes of artificial disinfection, the
agents which most commonly prove useful are—
chloride of lime, quicklime, and Condy’s manganis
compounds. Metallic salts—cspecially perchlo-
ride of iron, sulphate of iroa, and chloride of
zino, are, under some circamstances, applicable.
In certain cases chlorino gas or sulphoroas
acid gas may advantageously be used; and, in
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oertain other cases, powdered charcoal or fresh
earth

8, If perchloride of iron or ohloride of zinc
be wused the common concentrated solution may
be diluted with eight or ten times its bulk of
water. Sulphate of iron or chloride of lime may
be used in the proportion of a pound io a gallon
of water, taking care that the water completely
disaolves the sulphate of iron, or has the chloride
of lime thoroughly mixed with it. Condy’s
stronger flnid (red) may be diluted with fifty
times its bulk of water ; his weaker fluid (green)
with thirty times its bulk of water. Where the
matters requiring to be disinfected are matters
having an offensive smell the disinfectant
should be used tiil this smell has entirely
ceased.

8. In the ordinary emptying of priviesor cess-
pools, use may be made of perchloride of iren
or chloride of zino, or of sulphate of iron. But
where disease is present, it is best to use chloride
of lime or Condy’s flaid. Where it is desirable
to disinfect, before throwing away, the evacua.
tions from the bowels of persons suffering from
certain diseases, the disinfectant shounld be put
into the nighs-stool or bed-pan when about to be
used by the patient.

4. Heaps of manure or of other filth, if it be
impossible or inexpedient to remove them, should
be covered to the depth of two or three inches
with a layer of freshly-burnt vegetable charcoal
in pawder, Freshly.burat lime may be used in
the same way, bat is less effectual than obar-
eoal. If neither charcogl nor lime be at hand,
the filth shonld be covered with & layer some
inches thiok of clean dry earth.

5. Earth, near dwellings, if it has become
offensive or foul by the soakage of decaying
animal or vegetable matter, should be treated on
the same plan.

6. Drains and ditches are best treated with
ohloride of lime, or with Condy’s fluid, or with
perchloride of iron. A pound of good chloride
of lime will generally well suffice to disinfeot
1,000 gallons of running sewage; bat, of course,
the quantity of disinfectant required will depend
upon the amount of filth in the fluid to be dis-
infeoted,

7. Linen and washing apparel requiring to be
disinfected should without delay be set to soak
in water containing per gallon about an ounce
either of ohloride of lime or of Condy’s red
flaid. The latter, a8 not being corrosive, is
preferable. Or the articles in question may be
plunged at once into Loiling water, and - after-
wards when at wash be actually boiled in the
washing water,

8. Woollens, bedding, or clothing, which can-
not be washed, may be disinfected by exposure
for two or more hours in chambers constructed
for the purpose to a temperature of 210 deg. to
520 deg. Fahr.

9. For the disinfeotion of interiors of houses,
the ceilings and walls shonld be washed with
quick-lime water. The woodwork should be
well cleansed with soap and water, and subse-
quently washed with a solation of chloride of
hme, about two ounces to the gallon.

10. A room, no longer occupied, may be dis-
infeoted by sulphurous acid gas, or chlorine gas
—the first by burning. in the room an ounoce or
two of flowers of sulphar in a pipkin; the
second, by setting in tho room a dish containing
s quarter of a pound of finely-powdered black
oxide of manganese, over which ia poured half a
pint of muriatic acid, previously mixed with a

uarter of a pint of water. Im either case the

300!1, chimney, and windows of the room must
be kept carefully closed daring the process,
which lasts for several hours.

DUBLIN WATHRWORKS.

A~ excursion was made by the members of the
Institution of Mechanical Kngineers, which has
held its annual meeting at Dublin, to the Vartry
Waterworks., At Stillorgan Station two distri-
buting reservoirs are nearly completed. The
water area of these is 18 acres, their average
depth 20ft., and they will contain about
90,000,000 gallons of water. The surface levels
above the datum fixed for the city are 374ft. and
271f%. respectively. The principal feature of the
embankments of these reservoirs, and of the
larger one at Roundwood, is the puddle wall, by
which the problem of providing an impervious
barrier for the retention of an immense pressure
of water is solved. This puddie wall forms a
surt of centtal cone, sgainst which the rest of

the embankment is heaped up. It is made of
earth of a particular description, wrought up,
while in a moist state, to a fine consistency, and
then trodden or hardened down. Adjacent to
the Stillorgan reservoirs is a large stone cham-
ber, in which the water will be filtered through
copper screens. The arrangement of the mains
and valves will be such that the water may be
introduced into this chamber, and thence to the
mains leading to the city, either from the adja-
cent reservoirs or direct from the Vartry main.
In the latter case the water, being less exposed,
would be delivered colder and purer. From
these reservoirs to the city there is a double line of
83-inch mains. By theuse of *‘ regulating valves,”
a violent rush of water arising from the bursting
of pipes or any other accident between that
point and the city is guarded against. The sur-
face level of the lowest Stillorgan reservoir is
271ft. above the Ordnance datum. The level of
the bottom of the Vartry river, whioh will be the
bottom of the storage reservoir at Roundwood,
is 632ft. above Ordnance datum, or 520ft. above
the highest part of Dablin. If the water were
brought direct to the city from that elevation,
the pressure would be far too great. In order
to reduce it a series of relieving tanks are in
prooess of construction, by which a saccession of
levels are obtained, each lower than the other.
The great reservoir at Roundwood has been
formed by stretohing an embankment 2,000ft.
long across the extremity of a valley, through
which the little rivalet called the Vartry tiows
down from the mountains to the sea at Wicklow
harbour. The embankment is 28ft. wide at the
top, and 320ft. at the base, It is now almost
complete. Its greatest height is G6ft., and the
greatest depth of the reservoir which it will
form will be 60ft. The great outlet pipes of this
reservoir are built into a tunnel of stone and
brick, by which the embankment will be effec-
tually protected from any such injury as that
which occurred at the Sheffield reservoir, One
of these pipes is 48in, in diameter, and will he
chiefly used as a sluice for lowering water, when-
ever it may be in excess in the reservoir, The
other, 33in. in diameter, is that through which
the supply to the city will pass. The latterleads
into a tower bailt within the precincts of the
reservoir, and opening into the tower from with-
out are pipes at different lengths to enable the
supply to be taken at diffsrent levels, the exte-
rior of the tower being submerged up to a cer-
tain height. By means of thego pipes at differ.
ent heights the slime of the lower water on the
apper heated water will be avoided. The 33-inch
pipe leads from the tower to a system of filtering
beds and tanks ou the other side of the embank-
ment. The other larger pipe is counected with
a by-wash, which will bo used to lct off any
excess of water from the roservoir.

WORKING HEAVY GUNS.

THE shipment of the 13.ton 300-pounder gun on
board the iron.oased frigate ‘‘ Bellerophon,” at
Chatham Dockyard, was effected yesterday week,
and it was got into position on the port side of the
gun battery, where the maochinery for working the
gun has been erected. The arrangements having
been completed, the firat of the experimental trials
took place on Sawurday. The invention of the
machinery is due to Mr. Reed, the Chief Con-
structor of tho Navy, and its importance becomes
upparent when it is stated that each of the 300-
pounder guns which the *‘Bellerophon” will
carry in her battery weighs, with its slides, car-
riages, &o., no less than 17 tons. To cast loose,
manceavre, and train guos of this class while the
vessel is pitching and rolling in a beam sea, by
the ordinary appliances of manual labour, would
be simply impossible. The macbinery promises
to effect a complete revolution in the system
hitherto adopted of handling and training guns on
board ships of war, the trials made proving that
by the adoption of the machinery proposed some
three or four men will be sufficient for working
guns of the largest size possible to be placed on
board our iron-clad vessels.

The machinery fitted on board the *‘Belle-
rophon” is exceedingly simple. On the gun-
deck nothing is visible except an ordinary double
wheel of metal, between four and five feet in
diameter, formed like a steering wheel, and sup-
ported on a hollow standard containing the
gearing-wheels that give motion to the machinery
below. Even this wheel may be diepeansed with,
for & similar wheel is fitted on the lower deck
underneath the battery, so that the whole of the

entirely away and out of the reach of injury,
while the orders of those in charge of the gan
could be transmitted by means of an ordinary
voice tube. The guiding-wheels from one deck
may ultimetely be removed, or both may be
retained, apcording as may seem desirable. Fitted
below the beams of the gun-deck is a shaft
turned by the above wheels, on whish shaft is a
powerful worm, or screw-thread, gesring into a
worm-wheel. The latter is keyed on & short
vertical shaft, which passes up through the
floors of the main deck, and is furnished with a
strong flat Jever lying along the deck and under-
neath the slide. The lever is firmly connected
with the slide by means of @ very strong con-
necting pin, or bolt, working in & slot. This
completes the machinery, which contains but
few parts, and those of the simplest kind. The
trials showed the advantage of mounting & slide
on rollers on both sides, as in order to train it it
was ouly necessary to turn the wheel placed on
either deck, when the gun and isge moved
with the atmost readiness and precision. The in-
stant the wheel was stopped the gnn was brought
to a standstill, just a8 in oase of
guns mounted in a revolving tarret, so that the
nicest acomracy of aim may be obtained. On
the whole being released, the gun is locked
by the worm and worm-wheel, the pitch
of whioh is 8o nicely adjusted that, while the
slightest motion of the machinery will move the
gun, no smount of rolling about can ocause the
gun to ‘“fetoch away,” and set the machinery in
motion. In a seaway only can mechanism of
this nature be put to a satisfactory test, but
judging from the obvious strength of the ma-
chinery employed in the * Bellerophon,” there
can be but littlo doubt that it will be perfeotly
practicable by this syetem to train even & much
heavier gan than oue of 12 tons at a broadside
port with complete security at sea. It is scarcely
possible for the discharge of the gun to affect
the training machinery—as the play of the slide
upoa the bolt of the training lever is perfectly
free. The trials were perfectly successful, and
demonstrated the practicability of tho inven-
tion, With fonr men at the wheel the gan was
manceuvred sud trained with the utmost freedom
and facility, a period of exactly one minute being
all that was required to bring the gun over to a
complote aro of a oirclo.

—— e
ARTIFICIAL STONE.
AN invention for certain improvements in the
manufacture of artificial stone has been patented
by Peter Armand Le Comte de Fontaine Moreau,
of 4, South-street, Finsbury, London, which in-
vention was communicated to him from abroad
by Charles Pasquin, of Verdun, France. The
invention consiste in manufaoturing artificial
stones, oither solid or hollow, with blocks or
fragments o! baked earth, or with a compound of
cement and sand, of plaster, or of any other like
substa:ces capable of being amalgamated and
bardening as stone after being dried. To 2::{
out the invention, on iron rods are fitted 1
hollow balls ot the materials with which are to
be produced the artificial stones, and of a sufficient
resistaace to support the pressure of the artiole
to be moulded; these balls can also be made
with canvas covered with tar and sprinkled with
sand, cement, or piaster, or again made with any
other substance capable of resisting the pressure
of the stone to be maulded. These balls are
separated one from the other at a convenient
distance, in order to Xroduoe as many sgolid as
hollow parts, and to obtain, by the balls orossing
each other, s perfect regularity. The baked
earth or compositoin ta the stone is then run
into the moulds, and when the masa is sufficiently
dried the rods are withdrawn from the balls
composing the blocks. When the rods are taken
off the blocks the cavitiea or holes through which
they were passing are olosed up with cement or
with any other suitable substance. These arti-
ficial stones can be made of any farm and dimen-
sions, and receive any kind of ornament; and
for this purpose, before they are dried, on one or
more of their faces grooves or-channels ofa givon
section are prepared which are wider on their
inside than on their outside smrface. In these
grooves or channels are set thin siabe or plates
of stone, marble, stucco, or other ornaments re-
sembling stone, marble, &o. The blacks made as
herein desoribed can be joined together if re-
quired with keypieces inserted in dovetail cuts,
and afterwards cemented together. Seetions
of all kinds of forms and dimensions are thus

maochinery for working the gun can be placed

united.
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COLOMB'S PATENT

FLASHING SIGNALS.

Fie, 1.

{COLOMB'S PATENT FLASHING SIGNALS.

THis system of night signals, the result of a large
number of carefully-conducted experiments, ap-
pears to supply all that can be desired as an
efficient, simple, and thoroughly practical solu-
tion of the problem so long sought by all mari.
time natiouns, It requires less skill and less know-
Jedge than the ordinary flag signals in the day-
time, and is alsv more rapid, and less liable to
error. As one white light only is used, all ques-
tions relative to colour which have hitherto
retarded progress in this direction are elimi-
nated, and the full power of whatever light is

Fia. 2.

used is undiminished for range. The signals are
made by means of flashes of light with intervals
of darkness, and are 8o arranged that any signal,
in any signal book, may be displayed, requiring
no preparatory signal, and only one answer. In
most other systems of night signals, each figure

v

b

of the three or four composing a signal requires
to be separately answered before the rest of the
series oan be proceeded with; in this system it
is not so, as no answer is required before the
purport of the signs telegraphed has been taken
out of the signal book.

Owing to this peculiarity, the system is so
closely assimilated to those in nso with flags,
that, as a general rule, whatever is the usage in
signalling by day, may be also the usage in sig-
valling by night. The apparatus complete for
ships’ use consists of—a fitted lamp, a signal box,

Fia. 8.

a gibbet for suspending the lamp, and six sockets,
which are secured to the ship’s side or hammock-
rail, inboard, one on each bow, one on each

, and one on each quarter. Lamps of

different powers are used, aocording to the range

required ; the smallest power is sufficient to

render signals visible to the naked eye as far as

the present royal naval night signals can be seen

with an ordinary telescope. In the accompany.

ing engraving fig. 1 is the apparatus complete
Fia. 4.
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a8 employed for night signalling in the navy;
fig. 3, apparatus employed for signalling by night
in the army and boats; fig. 8, collapsible cone to
be substituted for lamp when signalling by day
with the apparatus shown in fig. 1; fig. 4,
shutter apparatus as used for land service st

I

[ —

A

\
————T T

Shoeburyness ; fig. 5, umbrella cone apparatus
for day boat service; fig. 6, man with portable
land service disc apparatus as used at Shoebury-
ness, and which consists of a simple diso, its flat
representing a flash, and its edge an interval
The engraving shows the diso edgeways, repre-

FiG. 6.

interval, the dotted position repre-
In oclear weather, under
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favourable circumstances, signals may by this
means be transmitted to a distance of about five
miles at the rate of one signal per minuto.

TABLE oF FrASHES FOR ALL SB1aNAL Booxs.

1 — 6

2 —— 7 — —

8 ——— 8§ —— —

4 —— —— Y = - —_—

B — = — - — 0 —— — —
Preparative — — — — — — — — — — &o,
Finish or Stop &o.

General Answer

Norg.—Two description of flashes are used,
the short and the long, the former being about
half a second in duration, and the latter about a
second and a half.

NAVAL '
BIGNAL BOOKS. PLASHES. MARRYATT'S,
Compass...... —_—— e e e
Pendants ... —_———— . e e
Numeral .., ——— — — — — Numeral.
Geographical — ——— — — Rendezvous.
Horary ..... . ————— 1 Dist. Pendt.
Interrogative ~— — — ——— ‘Lelegraph.
Negative .., ——— — — — 2 Dist. Pendt.
List of Navyy — ————  Union Jack.
Alphabet ... 3 Dist. Pendt.

ALPHABET,

A5 B6 C7 D8 E9 F10 G11
H12 113 J14 K15 L16 M17 N18
019 P20 Q21 R22 S23 T2+ U2
V2 W27 X28 Y29 Z30

The mode in which signals are prodaced and
transmitted is a8 follows:—In the interior of the
lamp there is a semicylindrical shade, which
falls by ite own weight and completely covers the
light ; when raised it fully exposes it, and thus
produces flashes of longer or shorter duration.
This shade is connected with a lever in the
signal box by means of the line. The signal
box contains an instrument closely resembling a
barrel organ, which is turned by means of the
handle, The surface of the barrel is oconpied
by four series of pins and bars, each series repre-
senting the numeral flashes given in the preced-
ing table, They are so arranged that n.t";er the
first series has passed any point, a slight interval
elapses before the next commences, and so on,
Between the end of the fourth series and com-
mencement of "the first, there is an interval
amounting to a fourth of the circumference of
the barrel. The objcct of these intervals isto
separate the figures from one another, and, as
every signal 18 continuously repeated till
answered, the long interval is required to dis-
tinguish the beginning and end of the series
transmitted. Parallel to the barrel is an iron
bar, apon which five keys travel horizontally ;
and above the bar therc is a flat brass plate
termed the director, on which four series of
figures, from 1 to 0, are engraved, and slots
placed opposite each-figure for the reception of
the keys. The rovolation of the barrel causes
the pins on its surface to operate on the keys,
which transmit their motion to a lever and
through the line to the lamp shade. It is,
therefore, only necessary to place the keys in
the slots corresponding to any required series of
fignres, and then to turn the haudle con.
tinnously, to produce a revolving series of
flashes, corresponding to the setting ot the
instrament, with unfailing accuraoy, and with a
legibility which surprises everyone who wit-
neases the operation.

It is evident that, a8 every signal is thus
repeated three or four times per minute con-
tinuously, the accidental interruptions to signal-
ling at sea, such as passing vessels, ropes, smoke,
or sails, do not render the progress of night
signals more uncertain than the same interrup-
tions would in the daytime with flags. The
advantages of the system are the following:—
Great simplicity. Independence of individual
skill. Tho use of but one light. The use of
white light only, and consequently inoreased
range. The uso of the samo signal books for
day and night. Great power of combination and
expausion, and great certainty. The system
has sucoessfully undergone long-continued trial
in the Mediterranean and Channel squadrons,
and has been most favourably reported on by
large numbers of officers, who have thoroughly
tested it uader all circumstances. Her Majosty’s

ips are now supplied with the apparatus,
including every ship in the Channel Squadron,
in which command, for upwards of a year, the

old system of night signals has been entirely
superseded by Commander Oolomb’s, with the
most satisfactory results.

This system has been sucocessfully unsed with
the magneto-eleotrio light, when rapid signalling
at thirty miles has been carriedon. With the lime
light twenty.threo miles, and with the eil lighta
now supplied to the Channel fleet, six miles has
been obtained. The system possesses also the
greatest range, and is the most rapid system
known for daylight signals, for whioh purpose
apparatus is provided, as shown in the engraving.
It is also a perfeet system in fogs, this is
another important feature connected with this
invention. For this purpose it is only required
that the apparatus should be attached toa steam-
ship’s whistle, and it is then worked with the
same result. For vessels not having steam
power, the fog-horn takes the place of the
steam-whistle. The weight of the whole appa-
ratus is about 80lb. Each lamp supplied with
the apparatus will be fitted to burn either
candles or oil, both of which ure manufac-
tured on purpose for this system of night
signals, Mr. W. Nunn, of 179, 8t. George-street
East, Loudon, is the sole agent and manufacturer
for these signals, the invention of which is cal-
culated to be of the greatest value, not only
{o our own, bat to all other maritime nations.

THE CHEMISTRY OF WOOL.
BY PROFESSOR ANDERSON.

AT the opening of the Highland Agricultaral
Society’s show at Inverness last week, Professor
Anderson delivered a lecture on the chemistry of
wool, and its management. The lecturer intro-
duced the subject %Jy allading to the material
influence exercised on the guality of the wool by
the nature of the food supplied to the animal, and
the influence of an abundant supply of food, and pro-
ceeded to remark that the chemical composition of
the wool was extremely complex. As removed
from the apimal, it consists of two parts, the wool
proper, that is, the fibre which is used by the
manufacturer, and the ‘yolk,”a peculiar sub-
stance, secreted by the glauds of the skin by which
the fibre is maintained and grotected. In the pro-
cess of scouring the wool, which is the first step in
its manufacture, the greater part of the yolkis
remeved by means of water and other agents, and
the fibre obtained in a more or less pure state. By
careful treatment, the scientifis chemist removes
them entirely, and thus obtains the pure fibre,
which then differs Lut little from the bair of other
animals, The pure wool is itsclf a very complex
substance. It contains a small guantity of fixed or
mineral matters, which are left behind as an ash
when it is burnt, and this contains  comparatively
large quantity of silica, a substance found in
extremely limited quantity in thp animal body.
Setting aside these substances the wool con.

tains :—
Carbon e e e« . b0G5
Hydrogen . . . . . 702
Nitrogem . . . . . 1771
Sulphaor e e e e s 231
- Ozygen o e e s . 22:31

10000

In composition, therefore, it does not materially
differ from the nitrogenous constituents of other
parts of the animal body. It is as rich in nitrogen
as the gelatine of the bones, and surpasses every
other animal sabstance in the proportion of sulphur
it contains. The state in which the sulphur exists
in it is peculiar. A very distinguished French
chemist, M. Chevreul, supposed that it might be
removed from it without ipjuring the quality of
the fibre, but more recent experiments have dis.
g:oved this view, but they show that a portion can

easily extracted, although the remainder resists
all agents except those which completely destroy
the fibre. Bo feebly is part of the sulphur retained
that it is actually expelled when the wool is boiled
with water, and even slowly escapes at ordinary
temperatures; and this is why metallie, especially
silver articles, become black on the surface when
left for a long time in contact with it. A portion
of the sulphur can be easily removed by alkalies,
but a part resists their action, and from this dif-
ference in the condition in which it is present it is
not improbable that the fibre of wool is composed of
two different compounds; but chemists have not
yet succeeded in devising 2 method by which they
can be separated. This opinion derives support
from the fact that the quantity of sulphur varies in
different samples of wool, and apg:ar- to depend in
some way on its quality. It has been found to vary
from 3'4 per cent. down to 1'89, and one avows
baving found as little as 0'89, sltfmngh this resnlt
appears to be doubtful. The largest proportion
(34 per cent.) was found on the wool of a particu-
lar breed which foeds in moorlands in Germany,
and which is extremely coarse and inferior in
quality, while the lowest was from a particularly

fine wool. The 3mﬁty in ordinary wools is abont
2'5 per cent., and from that to 3 per cent., as found
in several samples of English wool, though the
expesimenter unfortunately omits to sp the
breeds. .

The *“yolk,” asit is called, which is mixed with
the wool Jroper in the floace, is still more compli-
cated in its composition, and is & mistuge of a
variety of substances secreted by the oil and sweat
glands of the skin. Tke_proportion found in the
fleece varies very greatly, sometimes amounting to
nearly half the entire weight of the flesce, thon%h
in general it does not exceed 38 ol cent. It
appears that the Kolk is largest in the finer varieties
o'waoo!, but on this point there appears to be room
for farther inquiry. The chemical nature of the
yolk was first examined in the end ofthe last century
by Vanguelin. Before his time, it had usually
been thought to be of a fatty nature, but he showed
that it was principally composed of a soap contain-
ing ?otuh at its base, some carbonate of potash
small quantities of some other salts of pou% and
an_animal matter. More recently examined, the
yolk was found to contain, in addition to those sub-
stances, two uliar _lni)ltcnceg of & fatty nature,
but difforing from ordinsry fats in bein, pable
of forming soaps with the alkalies. W‘Lon wool is
immemd%u water s portion of the yolk, cousisting
of the matters excreted by the glands, rapidly dis.
solves, and the matter so taken ap is rich in potash,
and has to some extent the qualities of soap. As
this accumaulates in the water, it acquires a power-
ful detergent property, and causesthe fatty matters
of the wool, which are themselves insoluble in
water, to enter into solution. Iu this way Chev.
roul found that 32 per cent. of the wool entered
into solution, but it retained 8} per cent. of f‘ot’
which eould only be extracted from it by spirits
wine or by alkaline. Theso substances are removed
from the wool in the process of scouring, first by
the use of water, and afterwards by means of am-
moniacal solution. Formerly urine, allowed to
putrify uatil ammonia was produced in i, was
employed for this purpose, but the facility of &q-
curing the pure alkali has led to its being substi.
tuted, and in some cases scap is also used. The
nature of the soluble matters of wool has under-
gone a further examination within the last fow

ears by two Frenchmen, named Pnaumese and
g,ogele who have founded upon it an interesting
branch of manufacture, peculiarly worthy the atten.
tion of the farmer, because it gives him some indi.
cation of what shesp are removing from the soil.
According to their observations, average wool,
when washed with water, yields to it 15 per cent,
of ita weight of yolk composed of a particular animal
matter, and in union with potash, of which it con.
tains about 83 per cent. According to the calcula-
tion a fleece weighing 6lb. must contain about
508, of potash, which are for ever removed from
the soil, and, have hitherto been entirely lost.

After some further remarks on this part of the
subject, Protessor Anderson pr ded :—Although
the yoke must be considered as a refuse matter, its
presence has an_important influence on the quality
of the fleece, When it is deficient the wool be-
comes harsh, more or less brittle, and unfit for the
manufacture of the finer fabrics. A proper uuppls
of it mnst therefore be of much_ importance, an
can only be maintained by attending to the health
of the animal, but unfortunately it 1s liable to be
removed, and it is necessary to qrot.ect the animal
as much as possible against the loss or to produce
some substitute for it, In those localities where
much rain falls, the yolk from its solubility is liable
to be washed out of the fleece, and the quality of
the wool is thereby affected. in these distriots it
is customary to resort to the practice of smearing
the sheep with varivus mixtures, This process is
usually stated to be employed for the ru 080 of
protecting the sheep from the effects of cold and
wet, For the former of these purposes, I think it
must be admitted that it can bear no eficacy, for it
seems impossible 1o conceive that the application
of a small quantity of a greasy mixtare to the skin
can be of ‘any use to an animal so well protected
from cold. The next use of the smear is to destroy
the tick and other parasites which infest the sheep,
and by its oily nature to keep the wool in a soft
condition. The mode of application of the regular
old-fashioned smear was of the kind least suited to
fulfil this object. The substance, always a greasy
mixture, was rubbed into the skin instead of bein,
applied to the wool. In practice, no doubt, wha
is applied to the skin gradually spreads itself
through the wool, but in the meantime the thick
oily coating is far from favourable to the proper
performance of the fanctions of the skin, stopping
up the pores and preventing exhalation from them,
wiile the substances mixed with the grease occa-
sionally produce irritation of the skin. Ip fact, the
application of such substances to the skin n&pun
to bo a violation of the laws of physiology, although
their application to the wool itself might possib K
be defended on the principle of keeping it in a so
and clastic condition, and-preventing it acquiring a
harsh and coarse texture—in fact, acting as an
artificial yolk when that is washed away by the
rains. Of course, this opinion goes on the assump-
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tion that the yolk really is washed out, but whether
this happens, and to what extent, is a matter in
regard to which there is no very definite informa-
tion. I am inclined to think that the extent to
which it occurs is overrated, for it must be re-
membered that the wool in its natural condition
repels moisture, and it is probable that water can
penetrate it in sufficient quantity to affect the yolk
only under exceptional circumstances. That this
must be the case I think derives confirmation from
the fact that the process of smearing is gradually
disappearing, and is being more and more sup-
planted by that of dipping, the object of which is
merely to destroy the parasites.

Professor Anderson concluded by referring gene-
rally to the composition of the various smears
and dipsin use in different districts. These were
cither made up by the farmer from receipts which
have been long in use and are well known, or they
wero manufactured by persons who make it their
business. The oldest kinds of smear were mixtures
of grease, butter, palm-oil, and other fatty matter,
with wood, tar, or brown spirits-of-tar, and some-
times a little sulphur, rosin, or soap. To these,
poisons were afterwards added to destroy the tick,
those in most common use g arsenic, corrosive
sublimate, and white hellebore. These material
were melted together and applied by separating the
wool and rubbing the mixture well into the skin.
Dips are mixtures of a similar kind, but generally
containing a large quantity of soap in order to en.
able them to be mixed with water. They consist in
many cases of soft soap, tallow, and oil, soda and
tar, which are well mixed together, with the addi.
tion of some water, 80 as to give the whole a proper
consistence, and the poisonous substanoe is stirred
in while they are hot, or sometimes is added to the
water in the first instance. Of ocourse there are
endless varieties in the nature of the mixtare and
the mode in which the materials are combined
each of which claims some superiority. Ia geneml
the mixtares#made by ns themselves were of a
simple character, but he (Professor Anderson) had
seen receipes given for their nse in which almost all
the materials enumerated were employed together.

CONSTRUCTION OF SHIPS.

IN construoting ships and veseels of war, where
more or less of the central portion of the body of
a ship or vessel is formed with a battery carrying
more or less guus on either side, it has in some
vesgels been the practice to form the forward and
after ends of the battery by transverse bulkheads,
in each of which, near the sides of the ship or
vessel, but somewhat inboard, two ports or
openings have been formed, in order that two
guns may be fired through such ports or open.
ings, and in such cases parts of the bulwarks
have been hinged in such manner as to be moved
inwards at the ends next the bulkheads. This
invention, which has been patented by Captain
Thomas Edward Symonds, of No.10, Adam-street,
Adelphi, consists in causing the forward and
after transverse bulkheads at the ends of a ship’s
battery to be formed with carved or rounded
parts where the bulkheads are conneoted to the
sides of the ship or vessel, and in forming a port-
hcle or opening through each of such curved or
rounded portions, by which and by rounding
the sides of the ship or vessel beyond where the
transverse bulkheads are connected to the sides
of the ship or vessel, the guns may be fired
through such portholes or openings in lines
parallel with the keel, and also through the same

CONSTRUCTION OF SHIPS.

portholes at a considerable angle, approaching a
right angle to the keel, whilst at the same time
the guns may be depressed to s greater extent
than guns similarly placed when firing throngh
transverse bulkheads and over the deck, as here-
tofore construoted.

In single-deck ships, with or without a spar
or light upper deck, or on the upper deok of fri-
gates or other ships, this invention admits of two
methods of construoting the bulwarks either fixed
or movable, as shown in the engraving, so as to
enable guns to be fired in the manner desoribed
at or nearly in a line with the keel. When mov-
able bulwarks are employed, they are constructed
in two or more parts, one portion being hinged
from forward and the other from aft. In figs.1
and 2 of the accompanying engraving is shown in
elevation and part plan a single-deck ship with
movable bulwarks a @ and b b hinged from for-
ward and aft, which, when required to be open
for the purpose of firing the guns (as shown for-
ward), tbat portion of the movable bulwark a is
swung inboard clear of the port and abuts against
the rounded face of the bulkhead which prevents

Is| it flying farther inboard. The shorter portion of

the bulwark b, also hinged, opens outwards
against the ship’s side, which in some cases may
be recessed to receive it. At the after part of
the vessel these hinged portions a a and b b are
shown as olosed and flush with the fixed bulwarks,
and secured together and retained in their posi-
tion by vertical and horisontal stanchions in the
deck and the face of the bulkhead, or in any
other convenient manner. In a flush.deck vessel
this arrangement would admit of s top-gallant
foreoastle, which may be either carried as far as
the hinge of the foremost bulwark, or, if preferred,
to the face of the armour-plated bulkhead, without
interfering with the working of the gun.

In fig. 8 another method of fitting hinged bul-
warka 18 shown sﬂpplioable to gunboats, express
boats, and other flush.deck vessels having central
or pivot guns without armour, by which meaus
the bulwarks may be opened inwards at a suffi-
cient angle to form embrasures for the guns to be
fired through at sea, and secured when there by
drop bolta or other means; thus protection would
be afforded to the gun’s crew from grape or
mausketry, and the sea kept from washing over
the deck. The hinged or movable bulwarks may
be composed of iron or wood of sonvenient form,
fitted with hinges formed of bolts and eyes, or in
any other suitable manner, and with rollers or
slides for traversing to and fro. Fig. 4 is a half
plan of a vessel of the same olass as that shown
in figs.1 and 3, exhibiting Captain Symonds’
method of fitting porta in the rounded bulkheads
with fixed bulwarks, a plan which he oonsiders
preferable to the foregoing, inasmuch as the gun
will be always ready for action and the structure
will be stronger. In this case a light upper or
spar deck would be fitted forward and aft, which
would afford increased accommodation without
adding materially to the weight, and make the
ship more generally seaworthy. The bulwark is
brought to the inner side of the port at a suitable
angle and curve, leaving sufficient space for the
gun to be fired from the ports in the curved
bulkhead, the side of the ship being rounded
upwards and inwards externally as shown, so as
to admit of the gun being fired at any suitable

angle of depression when the ship is heeling over
under canvas or st the top of the rolling motion
when under sail or steam. The after ports in
both these plans may be constructed in similar
manner, the sides of the vessel being more or
less rounded inwards abafl the balkhead, the ver-
tical bulwarks being placed at sufficient distance
inboard olear of the port to allow the guns to be
fired at or nearly in s line with the keel.

In the construction of frigates and 'ships of &
larger olass having guns on the main deck, instead
of carrying the athwartship armour-plated bulk-
heads at right angles with the side, as is the or.
dinary practice, they are ourved in a similar
manner, and for the same purpose as previously
desoribed, the frames of the ship commencing
next to the junction of the armour plating, with
the side both forward and aft being ocurved in.
wards and upwards, or the frames may be varied
to suit the partioular purpose or form of vessel
required, leaving a sufficient recess to admit of
oval, circular, or other embrasures being pierced
on either side of the bow and stern, so as to
admit of the guns being fired in lines parallel
with the keel at any required angle of depression.
Captain Symonds farther carries the armour-
plated bnlkhead in a similar manner to the upper
deck, and extends it at a sufficient distance
forward and aft in either oase to protect the guns
from flank fire, having a topgallant forecastle
and poop. By these means four protected guns
may be fired at either end in & line with the keel,
or even to cross their fire at about one hundred
yards ahead or astern of the ship without altering
the normal oconstruction of the ship or vessel,
exoept at the extremitiesin the manner indicated,
at about ten feet above the water-line, which does
not interfere with any existing arrangement, or
impair efficienoy, acoommodation, or sea-going
qualities. That part known as the head, which
in ordinary ships is fitted externally, and there-
fore exposed, or when internally is an obstruction
and nuisance, on the upper deck is arranged
under the topgallant forecastle, before the armour-

lated bulkhead. The men are thus protected
rom the weather, ont of sight, and being external
to the bulkhead the nuisance is abated ; the ducts
for the urinals, &o., being led in the most conve-
nient manner to facilitate their discharge. The
porta or embrasures in both these methods may
be of & form now adopted in the turret ships, or
of other convenient form, they being intended
for bow and stern attack, and not requiring a
large arc for training.

In constructing the lower part of the body of &
ship or vessel where longitadinal and other fram-
ing is introduced to form cells between the ribs
or vertical frames, in place of the plates being of
perforated or unperforated sheet iron, Captai
Symonds oonstructs them of trellis or lattice
by which a greater relative longitudinal strength
may be produced, as well as a lighter and more
economical form of construction. This method is
likewise employed in mortar vessels and gunboats
that may be intended to carry the contemplated
increased weight of ordnance in any way that may
be most conducive to the required purpose.

Fig. 5 represents an improved plan of con-
structing rudders for ships and other vessels, by
which less mechanioal effort will be required to
get them over to any desired angle, with a ma-
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terial reduction of strain on the sternposts,
rudder-head, and pintles. A series of vertical
hollow bars a are shown framed together at the
top and bottom in such manner that they are
parallel to each other, and at a suitable distance
apart. The bars a are shown as being vertical in
position, bat the arrangement may be somewhat
varied. Fig. 6 is an enlarged section of fig. 5
taken on the line C D, the bars a being shown as
formed in two parts and convex in section, but
they may be otherwise formed, and be of concave
or other suitable section, having angles more or
less acute, and with two or more sides. In the
example shown the angle formed by the two for-
‘ward sides of each bar ocomes opposite to the
angle formed by the two after sides of the bar
next before it, so that a rudder thus constructed
when ¢‘put over” the forward inclined surfaces
of the bars will be more readily brought in a line
at right angles with the keel than the central
plane of the rudder, whilst the water acting on
the inclined surfaces of the bars will be led
_through or escape between the openings d, and
thus prevent any void or vacuity taking place on
the side of the rudder opposite to that which for
the time is put over. The bars a may be formed
in manner described, either solid or hollow, of
iron, wood, or other material.

IMPROVED SAW MILL.

VERY great advantages have ensued from dis-

ing with the heavy and cumbrous sash or
slide formerly used in saw mills, and substituting
therefor light bat rigid guides, which answer the
same purpose, but do not require a tithe of the
power to stop and start them from a state of rest
that the sash did. This saw mill, which was in.
vented by Mr. D, C. Gibbs, of Fleetville, Pa., is
exceedingly well designed in its several parts,
and, at the same time, it is as simple and free
from complexity in its details as such machinery
ocan be. By examining the engraving it will be
seen that it is substantial and conveniently ar-
ranged for acoess ; every detail can be inspected
or adjusted as required, with little trouble or
waste of time. The details of the mill as given
by the Scientific American are as follow :—The

timber to be out is placed on the oarriage A,
which receives a regular and gradual feed or ad-
vancing motion toward the saw B, by means of
gearing. This gearing consista of a friction wheel
C below the frame and the driver D; the fric-
tion-wheel shaft has a small pinion on it, which
is hidden by the frame. This pinion gears into
the belt wheel E by the teeth on its edge, and
thus (through the agency of another pinion F)
advanoces the oarriage in the mavner previously
desoribed. After the saw has finished one cut
the carriage is *“ gigged ” back by throwing the
friction wheel out of gear with its driver. This
is done by moving the lever G, which releases a
catch H, that held the pinion on the friction shaft
in gear with the large wheel, and throws the
pinion olear of the teeth in it. By grasping the
cord I, the idler pulley J is thrown into contact
with the belt, foroing it to hug the wheel E, and
thas return the carriage rapidly in the contrary di-
rection from that in which the feed gear moved it.

The amount of feed is varied by moving the
friction wheel up on its shaft, so as to be nearer
to, or farther from, the oentre of the driver.
This movement is acoomplished by the rods K
and L. This latter rigging is always within reach
of the sawyer, and can be adjusted instantly.
The black edge on the friction wheel in the
engraving indicates a band of rubber, which is
confined by discs of metal, thus obtaining a frio-
tion wheel whioh is certain to adhere under all
ordinary circumstances. The orank shaft, or
wheel M, can be adjusted laterally and vertically
by keys N, in the timbers on which the bearings
are placed, and the main bearing is farther
strongly braced by the timber O, above it. The
orosshead is guided at the bottom by bars, which
are not shown, and at the upper end bﬁ other
guides—the back of which only appears. Both of
these crossheads are simply constructed to avoid
excessive friction and weight on the guides under
the rapid motion they are subjected to. The gear-
ing P on the upper part of the frame serves to ad-
just the foot Q, by which the timber is held down
when being out, Theseseveral parts thusarranged
are well adapted for their work, and are free from
the objections which attach to complex saw mills,

THE *“ DUNDERBERG.”

CoNSIDERABLE excitement has been cawsed on
the other side of the Atlantio by the launch of
the ‘ Dunderberg,” an armour.plated vessel
which the American journals desoribe as the
Jargest and most formidable vessel of war ever
floated. We will endeavour to divest the accounts
which reach us of their sensational character,
and, reducing them to matter-of-faot proportions,
to give a plain description of this big ship. The
“ Dunderberg” has n built at, and on the
220d ult. was launched from, the yard of Mr,
W. H. Webb, a builder of high repute in Amerioa.
The ship has been built under the general supers
intendence of Rear-Admiral F. H. Gregory,
U.8.N. Her dimensions, and the dimensions of
her engines, boilers, and fittings of various kinds,
are as follow :—Extreme length, 380ft. 4in.; ex-
treme beam, 72ft. 10in.; depth of main hold,
22ft. 7in.; height of casemate, 7ft. 9in.; len

of ram, 50ft.; draught when ready for sea, 31ft.;
displacement, 7,000 tons; tonnage, 5,090 tons;
weight of iron armour, 1,000 tons; oylinders
(two), each 100in. ; stroke of pistons, 45in. Boil.
ors :—S8ix main and two donkey ; depth of boilers,
13{t.; height of boilers, 17fc. 6in.; front of boil-
erg, 31ft, 5in.; weight of boilers, 450 tons; boiler
surface, 30,000 ft.; grate surface, 1,200f.; con-
denser surface, 12,000 square feet; diameter of
propeller, 2ift.; pitch of propeller, 271t. to 30ft. ;
weight of propeller, 34,6801b.; ocapeocity of coal
bankers, 1,000 tons; actual horse power, 5,000
horse ; nominal horse power, 1,600 horse.

The builder has taken care to render the vessel
safe in & sea-way, and safe against an enemy.
For the latter purpose the advantages of an an-
gular surface have been increased by a mass of
timber and the proteotive powers of 4}-inch solid
armour plating. The ship will resemble, when
afloat, a huge fort embrasured for a score of the
heaviest ordnance. The bottom of the vessel is
flat, the sides angular, extremely sharp, and sur-
mounted by a casemate, in which are to be placed
sixteen guns, although it is pierced for twenty-
one. The hull is built in layers of square logs,
securely bolted together, leaving no openings be-
tween them, and is caulked inside as well as out.
This massive structure is strongly trussed with
diagonal braces of iron, fastened on the inside of
the solid frame, strengthening her in such a
manner that it seems almost impossible that she
could be damaged by any ordinary disaster. The
bulkheads are so placed as in effect to make the
¢ Dunderberg” a double vessel, as they run not
only transversely but longitudinally, inclosing
the engines. The ram is a portion of the ship
itself, and i8 not bolted on or secured, as is usual
in most vessels intended for ramming purposes.
It is the bow of the vessel fashioned into a huge
beak, To form this ram the vessel is a solid mass
of timber from her stem, extending back fifty
feet, rendering it impossible for any shock to
break it off and thus endanger the vessel. This
ram is armoured with & wrounght-iron jacket or
frontpiece, to protect it not only from shot but
from abrasion.

The side armour oonsists of plates from 12ft. to
15ft. in length, by 3ft. in width, and 3}in. thick;
they are screw-bolted to the armour cushion by
1}in. bolts. The plates are placed vertioally, and
vot horizontally, as is the case with the iron-clad
vessels of Europe, The casemate is covered
with armour 4}in. in thiokness, also placed ver-
tically on the sloping sides, and screw-bolted
with 1}in. bolts, which enter the woodwork to
the depth of 18in. None of these fastenings pass
through the sides; so that there will be no nuts
or bolts flying about the deck in action. The
plates are 28in. in width, snd are over 8tt. long.
The casemate is constructed of square logs, each
1ft. in thickness, built up to the height of 7.,
and oovered over with a bomb-proof deck, on
which it was originally intended to place two
turrets similar to those used on board of the mo-
nitors. The casemate will contain twelve to
fourteen 1l.inch Dahlgren, and four 15-inch
Rodman smooth-bore guns; making the heaviest
armament, for the number of guns, ever placed
on the deck of auy vessel. The ‘ Dunderberg”
contract price was 1,400,000 dol.—the same as
the * Dictator,” which carries only two 16-inch

The * Dunderberg” has double the num«
ber of 15-inch guns, and twelve or fourteen (as
the case may be) more 11-inch guns than the
great ocean ram of the monitor style. She will
be propelled by two horizontal back-acting con-
densing engines of 5,000 actual horse power,
l;:l;‘ by Messrs. John Roach and Son, of New
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THE PEACE JUBILEE.

Wz gave last week an outline of the progress
and objects of the Anglo-Frenoch Exhibition of
skilled labour in the Crystal Palace. We bave
now to record the opening, which took place on
Monday last with due ceremony, the ohair being
oocupied by Mr, Herbert Maudslay. Mr. Con-
ingaby, the seoretary, said that the Exhibition
was as much as anything an experiment; and
that next year he hoped not only that the scheme
as it at present stood would be enlarged, but
that it might extend itself to an Anglo-French-
American Exhibition. One of the French secre-
taries, M. Edmond Potonie, editor of L’ Associa-
tion, observed that he hoped an Englishman
would soon be talking to a Frenoh sudienoce on
the same subject; and that a world-wide exten-
sion of their idea might set many nations talking
{0 one another., He bore testimony to the
heartiness with which the proposal of this Exhi.
bition had been received by the workmen of
Paris, although time had not permitted them to
combine so powerfully, for a praotical demon-
stration, as oould have been wished. Con-
querors, M. Potonie remarked, have always sup-
posed, and have acted on the supposition, that
progress is to be checked by force ; bat working
men are now telling the world that progress is
to be accomplished by persuasion.

The display ocoupies one of the galleries of
the nave, approached by the atairs on the north
of the Handel Orchestra, It is not yet com-
plete, several important oontributions being
expected from Paris, and a seoond and enlarged
edition of the catalogne being promised. On
looking a little oloser into the matter we do not
_find thatthe Exhibition has been carried out with
that exclusivencss as regards working men
which the programme led us to infer would be
observed. For instauce, there are at present
fifty-three French exhibitors, thirty.five of whom
are Parisian, and not all of these belonging to
the artisan olass. A countess ekhibits an im-
proved method of winding silk from cocoons;
and a count sends eapital photograpbs from
Bordeaux. But whatever may be the merits or
shortcomings of this Exhibition, the class identi.
fied with the enterprise are, on the whole,
undoubtedly entitled to great oredit for inde-
pendence, energy, and unanimity of aotion, and
deserve that every success shonld attend their
interesting collection.

COMPASSES AND ADJUSTING MAGNETS.*

Frox the day that the Astronomer Royul first solved
the diffioult problem of rendering the compasses of
iron ships manageable in a constant magnetio lati-
tude, the subject has had no improvement. No
dwazf has stood on the giant's shoulders to contri-
bute his mite to it, although many have attempted
it, If, however, there are certain subjects in all
sciences which do not bear improvement, this, per-
haps, is one. Iron shipbuilding at its commencement,
like many other wonderful innovations of modern
times, was at first looked on with mistrust, It
seemed to be a toy which for a season would engage
the minds of scientific men, and probably lighten
the pockets of the speculative, before it parsed away
for a future generation to revive as something new.
The most sanguine su(rporbon of the art could not at
that time have Jooked forward to such a wonderful
development of their favourite theory as the last
few years have Kroduood in this and other Earopean
countries, It is no briefperiod since our large fleet
of magnifioent merchant steamers have been built
wholly of iron, and the new paddle boats of the great
mail companies are now being formed of the same
material. Even the bemtifdlg-fomed yachts of
this country ave being invaded by it, and the once
familiar Indiaman of British oak will soon be looked
on as a novelty. Nature has indeed been liberal to
us in solving a problem which had caused anxiety
to more than one generation of statesmen, when
dwelling on the. means which we could command to
uphold our maritime superority, so rudely threat-
ened, by the vast consumption of oak in this kingdom
and that of the teak forcsts of India. The new ma-
terial for the ship bas no doubt been provided; but
the compass which is to
gotben. Perhaps the apathy regarding this indis-
pensable monitor in iron ships may be attribated to
two , vis., the infl of a few talented men,
who, having mastered thesubject to their own satis.
faction, therefore think that nothing else remains to
be done; and, again, to the ignorant multitade
which infer that when once properly adjusted the
compnsses of an iron ship are as reliable as those in
one of wood. Of the two parties, the first named
are greatly to be blamed for treating so important
@ subject too lightly.

* ¢ Mercgtor ™ in the *‘ Nautical Magazine » for Aagunt,
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After many years of practical experience I have
come to the conclusion that the compasses of an iron
ship in thick weather, at the end of a long voyage,
on nearing land, in the absence of recent observa-
tions, are always a source of uneasiness. Furcher-
more, 1 am always more doubtfal of the compensated
than of the non-compensated. Mr. Towson, in his
interesting work, differs from this and says, *‘It
remains yet to be proved that in a single instance on
board an iron ship any magnet has lost more of its
magnetic force than the ship.” He quotes the dip-

ingneedle of the Liverpool Compass Committee
in support of this argument ; but, apart from all
other causes, there is a vast difference between an
instrument on which neither skill nor money was
spared and the magnets supplied by contract to the
merchant service. I do not so much challenge the
theory as it might be, but as it is, In another page,
however, he warns seamen not to steer withina
point in running for the land,—an impossibility in
many parts of the globe, especially in the China sea

or any archipelago. The following anecdote will-

show the strange views entertained with regard to
compasses by men who ought to know better than
to put such-an important instrument on board by
competitive contract. ‘‘ Would you believeit ?”
remarked s gentleman who had superintendad the
building of a steamship which had o«
sand pounds, *‘ that I got the compass:
for eight pounds less than Mr,
tioning the head of a well-known firi
compasses or the captain were out shor
for the ship was hove to all night in a_ channel
through which a good navigator provided with
proger instruments would have taken any steamer
with her compasses in_hand. The balancs of the
eight t;)cmnd:; was sadly reduced when daylight
dawned. A short time since I did meet with a re-
markable change of direction in an adjusted compass,
and I am certain it arose from the loss of power in
the adjusting magnet, and not from a change in the
ship’s magnetism. Had the latter been the caso the
remaining compasses would have been affected in
some degree ; but, although one was only a few feet
distant, no change was perceptible. The following
is the history of this change. Returning from an
Atlantic voyage in the end of November, I found
the weather more than ordinarily obscure, even for
that dark season of the yeéar. For sixdays [ had not
been able to tako either azimuth or amplitude, and,
when passing the Tuskar, in & heavy 8.W. gale
with the usual accompaniments of rain and fog, i
felt rather anxions about the correctness of the com.
es. Ascertaining, however, that the steering
and standard werealike (that on the bridge differing
a point), I steered by the former, and m>de the
South Stack Light in a sudden clear about eight
miles on the starboard bow. The run showed a
small westerly deviation for both compasses. My
next homeward passage was in March, with easterly
winds and unusually bright and clear weather.
When steaming along the southern coast of Ireland
one fine evening at sunset, the ship’s head was put
on the N.E. by E. point (the course from the Tuskar
t) the South Stack), and an excellent amplitude
taken. On working out the result I was surprised
to find that, in lieun of the Lrifling westerly deviation
of the preceding voyage, it now amounted to fifteen
degrees easterly. I thought it possible that I might
have made an error somewhere, but at sunrise next
morning & second observation confirmed the first.
The compasses, which were all supposed to be cor-
reot, then stood a8 follows, viz.,—steering N.E3N.,,
standard N.E. by E., bridge EXN.E. The two
former were alike only three months before. Had
the weather been thick the position would bave been
embarrassing. Three compasses on board and each
differing seriously from the othera! Who can be
gurprised at men being sometimes *‘ hopelessly puz-
llex " by such a combination of doubts. No reason-
ing couid make me believe that it was the ship’s
magnetism which had been affected on this occasion.
It is true that the compasa was only twelve feet from
the stern, and might probably be in some measure
altered by the vertical iron frames therq, but never
to the Lhrminghamonnt of seventeen degrees. In
all iron abips the combination of iron masts and
bulkheads will always in some degree be difficult
to guard against, especially as the spot is rot ee-
Jected by experiment whereon the compass is to be
?la.ced, as the adjuster feels certain of being able to
“lick it into shape.” But he does not change
bemispberes in the vessel: that is the captain’s
affair, not his, Bimilar changes to mine may happen
in any ship. The result is that numbers are annu-
y ed, and others have fearfully narrow
cscapes. In my opinion, it is this loss of power in
the magnet which leads so many vessels on the
iron-bound coast of France, and the more dreaded
Arklow and Blackwater Banks, in the Irish Channel.
But no such terrible warnings appear to be suffi-
ciently powerful to provoke a searching inquiry
into the cause. Inthe majority of cases neglect of
the lead is the reason assigned. I am not ometo
andervalue the services of such a monitor, but in
the present scientific age seamen bave a right to
expect that their instruments shall be such as not to
require constant resort to what is, in many partsof

the world, an indifferent guide. Even when aided

by the splendid Admiralty charts of the Irish Sea,
sg nentlg sounded off in squares, there is a difficult
in finding a ship’s position if the compass has misled,
not 80 much from the similarity of the soundings
ag from the utter impossibility, on a dark an
stormy winter’s night, of obtaining an accurate cast
in a ship hove to under canvas. A wel_l-condltxgned
man-of-war, with her numerous and highly-trained
crew, finds it no easy task to do so; how mui
more difficult is it, then, for the _indifferently-
manned merchant ship, whose crew, in working up
or down Channel, are taxed to the ntmost limit of
their strength?

Again, there are thousands of merchant seamen
who have but an indifferent knowledge of the lead.
One good leadsman in a watch is considered a fair
allowance in most steamers. When such * pass the
line along,” what reliance can be p_lacgd on the
result, especially as great acouracy 18 indispensable
to fix a ship’s position at such times ? Let those
who think lightly of the difficulties I have enume-
rated test them ﬂy actual experience, I have com-
manded two steamships with unadjusted standard
compasses, and after their magnetio lines had been
well shaken down by a_little rough weather, they
gave me no trouble, Indeed, it was highly inte-

T *t, when steaming over the same
i voyage, how closely the results
[ have also remarked that the
\tion on shifting the geographical
pore uniform in the unadjus
wereepeee -—e— -0 those which were adjusted.
Indeed some of the latter at times were startling.
In my opinion theory will confirm this, for it 1is
nataral to suppose that the action of magnetism
will be guided by different laws in acting on simple
and compound bodies. The adjusted compass is the
latter, and its magnet, like the introduction of a
third My in gravitation, alters the law. In the
standards referred to, the greatest deviation did
not equal the change in the adjusted compass. The
binnacles wero placed on the spots which experi-
ments had shown to be comparatively neutral
oints, with the cards elevated five feef above the
ecks. Both ships were stiff under canvas,
the trifling list they sometimes had never practically
affected tho deviation. Nearly the whole of the
binnacles of the merchant navy are toolow. The
cards are seldom more than thirty inches from the
deck beams. Now this is much too close in an iron
ship, considering what a network of tyes and
stringers there is below the deck. Commander
Evans, the Superintendent of the Compass Depart-
ment of the Navy, says distinctly that it should
not be less than five feet ; but this advice, like the
silont offer of the correct Admiralty charts, passes
unheeded by the many, because intercsted men
have an object in keeping the shipowner and ship-
master in ignorance on these important points,
or, like Othello, their occupation is gone. Bat it
is quite time ;that both were brought more dly
unger official serutiny. A writer in the Times
recently showed that a private publisher’s chart of
the North Atlantic for 1863 was twelve degrees in
error. We punish shopkecpers for selling adul-
terated articles of food, as being prejudicial to
health, but openly permit the vending of falee
charts, on which the lives of thousands are annually
staked. I presnmo that the Nautical Assessors of
the Board of Trade are the people under whose
cognisance this should fall. But these gentlemen ap-
pear Lo rest satisfied with punishing the unfortunate
skippers who are brought before their tribu
without making any suggestions a8 to the means a
avoiding nocidents.  All laws should tend to this
end,‘ or they are mot beneficial to the public
weal.

As the editor of the * Nautical Magasine ” ve-
marks, ships must still be navigated, s of old, by
the aid of the ‘‘ sun, moon, an stars.” Unceasing
attention to this simple yet sensible advice cam
alone make the navigator in an iron ship feel satia-
fiod with the compasses. The means are within
the grasp of the most uneducated, if they choose to
give their attention to the subject. ~Let it be
given, and, apart from the satisfaction it always
recders to the observer, it will, should he
into difficulty, be a consolation under his trouble,
by assuring Lim that all the skill and prudence he
possessed were unequal to ward off a disaster which
occurred from circumstances beyond his control or
judgment, There are now various methods pub-
lished for shortening the calculations of azimuths
and amplitudes, I admit their utility : still 2 good
observation always rcpays the trouble of working
it. The difficulty lies in the means of taking, mot
working it. I ncver rely on an azimuth when an
amplitude is to be had. It is well known that the
errors of observation in the former are often com-
siderable, owing to the inclination of the card. An
inventor in any form descrves well of his kind, for
he lessens in some degree the toils of his fellow
map, or adds to his happincssand wealth, When
such invention (a lifeboat, for instance) increases
his safety, it is of more than ordinary value, and
should be appreciatcd accordingly; but even the
most gifted among men are apt at times to fall into

error when speaking of the child of their gengus.
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This pardonable fault leads to disappointment, and
causes many an important invention to be dis-
carded as useless, because its merits were not equal

to the expectations formed by a perusal of the | Roberts

advertisement. To read the many which are now
blasoned forth on books, instruments, and dmr;x‘m:nli
an amateur would imagine that none save a foo
could possibly fall into error, with so many guides
to assist him (forgetting that there are Holloways
in every profession) ; but, from causes which I have
mentioned, the wisest and most careful will be at
times misled. A man-of-war does not run so much
risk as a merchant ship: in thick weather her
head is coolly put off shore, and no questions are
asked. The other oan only in extreme cases afford
to comply with this precantion. The ship is a link
in a certain chain which cannot well be spared.
Disaster sometimes follows, but those who are
inclined to judge such actions hardly should
remember that it is this feeling of anxious and
determined energy which has made England the
greatest maritime nation of the world. Were
every risk carefully weighed, many of our peaceful
triumphs on the ocean would cease. A Cunard
steamer could nt often run from New York to
Cork in eight da ys, for example; she must be hove
to in fogs, and ®lowed om dark nights. In these
days of competition and free trade, when all the
roople of the earth who possess a seaboard are
sunching forth to meet us on the great highway of
we should rather try to foster and en-
e skill of our seamen by giving them the
best instruments which this sentific age can pro-
uce, than to dam&;'i: by punis yment for ordinary
d.enh. The and most,..mportant among

commerce,
th

d
acci
theso is the compass. A chronometer is as dust in
the balance, in comparison,—because, in most

. cages, its results are only relied on when danger
is not apprehended. Further, its errors are so
easily checked by anyome tolerably familiar with
its use that we rarely hear of an accident from this
cause,

A NEW EXPLOSIVE SUBSTANCE.
GLYCERINE, as we all know, is the sweet principle
of oil, and is extensively used for purposes of the
toilet, but it has now received an application of
rather an unexpected nature. Galignani states
that in 1847, a pupil of M. Pelouze’s, M. Sobrero,
discovered that glycerine, when treated with nitric
acid, was converted into a highly explosive sub-
stance, which he called nitro-glycerine. It is
oily, Teavier than water, soluble in alcohol and
ether, and acts so powerlully on the nervous sys-
tem that a single drop placed on the tip of the
tongue will cause a violent headache that will last
for several hours.  This liquid seems to have been
almost forggtten by chemists, and it is only now
that Mr. Nabel, a Swedish engineer, has suc-
ceeded in applying it to a very important branch of
hisart, viz., blasting. From a paper addressed by
him to the Academy of Sciences, we learn that the
chief advantage which this substance, composed of
one part of ilyeeﬁne and three of nitric acid,
possesses, is that it requires a much smaller hole or
chamb er than guaopowder does, the strength of the
latter being scarcely ome-tenth of the former.
Hence the miner’s work, which, according to the
hardness of the rock, represents from 5 to times
the price of the gunpowder used, is 8o short that the
cost of blasting is often reduced by 50 per cent.
The process is;very easy. If the chamber of the mine
present fissures it must first be lined with clay to
make it watertight ; this donme, the nitro-glycerine
is poured in and water after it, which, being the
lighter liquid, remains at the top. A slow match,
with a well-charged percussion cap at one end, is
then introduced into the nitro-glycerine. The
mine may then be :grung by lighting the match,
there being no need of tamping. On 7th June

three experiments were made with this new
compound in the open of the tin mines of
Altenburg, in Saxony. In one of these a chamber
34 millimetres in diameter was made perpendicu-
larly in a dolomitic rock 60ft. in length, and at a
distance of 14ft, from its extremity, which was
nearly vertical. At a depth of 8ft. a vault
filled with clay was found, in consequence of which
the bottom of the hole was tamped, leaving a depth
of 7ft. One litre and a half of nitro-glycerine was
then poured in, it occupied 5ft.; a match and stopper
were then applied asstated, and the mine sprung.
The effect was 80 enormous as to produce a fissure
50ft. in length and another of 20ft. ; the total effect
has not yet been ascertained, because it will re.
quire several small blasts to break the blocks that
have been partially detached by this,

@orresponbence.
SYMONDS v. FOXWELL.
TO THE EDITOR OF THE °° MECHANICS' MAGAZINEY
" Sir,—My attention has been called to an article
which a ed in your paper of the 7th ult,,
commenting upon the case of Symonds v. Foxwell,
tried in the Court of Queen’s Bench on the 3rd ult.
As the article contains many inacourate statements,
upon which you found remarks calculated to do me

an injury, I must request you to insert in & promi-
nent of your next number a correction of them.
The facts of the case were shortly these:—Mr,
for a year before being applied to on be-
half of Mr. Foxwell, had resided in Wales for the
benefit of his health, and had broken up his estab-
lishment in London,and only assisted in the business
by advising upon such matters as I submitted to
him. When Mr. Foxwell’'s ageat called upon me
to ask Mr. Roberts’s assistance, I fully explained
this to him, and he was made well aware that if
Mr. Roberts came up to town it would be solely for
Mr. Foxwell’s benefit, and that he would expect his

woufd
to town.

expenses to
nees here.
make the

explanation :—

STATEMENT IN ARTICLE.
The action related to the
charges to which a profes-
sional man was entitled when
called upon to give evidence
in a court of law,

The amount claimed was
£124; the sum paid into
court was £50; the jury gave
a verdict for £68 6s.

The original demand was
therefore  excessive, and
knowing what we do of the
late Mr. Roberts’s character,
we believe he would not have

been a to the unjust de-
mand m was made in his
name.

Take, for instance, the first
item in the bill of charges,—

‘‘To reoeiving instructions
on the case, and ding of

full remuneration. iJnfortunntely
make a special contract that Mr.,
should be paid, in addition to his usual fees; but
his opinion was considered of the utmost import-
anoe, and it was understood at the time that he
be handsomely remunerated if he would come

I omitted to
Roi)erts’lexpenm

After Mr. Robert#’s death I made out the account
from his own memoranda and
had rendered on similar occasions, and I believe,
for a gentleman in Mr. Roberts’
E’rl;)fenion, the charges were all strictly moderate.

e Lord Chief Justice was of opinion that, in the
absence of any special contract, the charge for the
ondon and residence in town coul
not be enforced, Mr. Roberts having an office in
Londoa, and,therefore, professedly
This was merely & technical
of course, if I had been aware of it, Is ould have
taken the precaution of binding Mr. Foxwell to

paiyment, which he would then readily
have done. I will now point out the errors in your
artiole of which I complain, adding my remar!

from acoounts he

s position in the

carrying on busi-
int, and

REMARKS IN EXPLANATION.

The action was for services
a8 a consulting engineer, and
for loss of time in court.

Mr. Roberts was very un-
well at the time, and he left
his home and came to town
solely for Mr. Foxwell's case.

He was put to an expense
of about £30 for travelling,
hotel bills, and lodgings,
whilst his services were re-
quired, and deducting this
and the extra costs from the
£68 15s. given by the jury,
his services will be miserably
paid for.

Heo was in town for seven
weeks when his death took
place, and the excitement
and fatigue which he under-
went riaily hastened

specifications and other do-
cuments relating thereto,
£15 15s.”

Take another item,—

ens,enclosing copy of the Lord
Chancellor's opinion on the
above case, and reading same,
£1010s.”’

Every honest man must say
that these charges are not

** To lettor from Mr, Wick- | lar

end.

The bill was made out from
Mr.Roberts's own memoranda
and from his charges on simi-

ions; and as regard
the items you quote, you will
seo by reference to the en-
ol , which is an exact
copy of the acoount rendered,
and of the particulars of de-
mand in the action, that yoa
have greatly misstated them,

only unjust, but absurd, and
we think that a slight has
been cast on the bright repu-
tation of Mr. Roberts by suck
demands being made in the
name of his surviving partner,

The first item should be,—

To receiving instructions
in the case, and reading seven
specifications and other docu-
ments  relating  thereto,
£15 158,

This occupied Mr. Roberts
for three days, the case being a
very complicated one,and it is
usu;l to charge cﬁl’ 28, l:or
readi a lpoeiﬂ lon—Mr,
Robe:!‘il invariably did so.

In the next item, instead
of £10 10s. being charged, no
charge whatever is made.
The £10 10s. being charged
against the follo item;
your remarks, therefore, on
this poipt entirely fail,

It does not always follow, when in a court of law
less is recovered than the amount claimed, that
therefore the original demand was unreasonable
or unjust. In this case it was clearly shown by the
evidence of several of the most eminent men in the
profession that the charges were fair and reason.
able, and such as are usually made; and had Mr.
Roberts been alive, he would, I am sure, have been
the first to resist any attempt to depreciate the
value of professional services. I may add, in con-
clusion, that the action was brought solely for the
benefit of the daughter of the late Mr. Roberts,
who is left unprovided for, and not for my benefit
in any way.,  Iam, 8ir,

Your obedient servant,
Tros, Epw. SYMoNDS,
10, Adam-street, Adelphi.
8th Angust.

[Captain Symonds should have written to
the daily papers immediately after the trial. Ounr
remarks were based on the report im the Times.
The statements we made with regard to charges
were taken verbalim from that paper, and given
by us in inverted commas. Wo cannot be held
responsible for the accuracy of law reports in the

morning journals,—Ep, M, M.]

ATLANTIC TELEGRAPH CABLE.

B1z,—If it is true, as one is led to infor from
some acoounts, that the method of braking out the
Atlantic Telegraph cable is such that the strain on
the cable is regulated by a friction contrivance,
when the nooe.osarfvrprwure is due to the action ofa
weight resulting from thelaw of gravity, one can
see a very serious evil existing which might easily be
eliminated. When a weight enforces the pressure
necessary to friction at sea, where the constant
motion of the vessel wonld be continually increasing
or diminiching the downward pressure, the friction
would be continually varying in
heave or roll of the veue'. This source of disaster
might be reduced to a 'great extent by giving the
friction by pressure of steam, compressed air, or
by hydrostatic pressure, The method of applica-
tion might vary. It must beremembered, too, that
an{ part of the paying-out machinery of consider-
able weight, on the friction due to motion of
which the strain on the cable is contingent, will
canse a variation of strain on the cable at every up
or down movement of the vessel. The machinery
should be designed with due consideration to this.

In paying out, the greatest strain on the cable is
perhaps close to the brake, and if a breakage

amount with every

4 | occur it will be situated there. Such bruhga
may occur either in taking up orin hauling in the

cable p. Asitis most desirable that on occur-
rence of such disaster, the end of the cable should,
if possible, be Krevented from escaping, and being
thus irretrievably lost, I wonld sn t the follow-
ing contrivance for preventing that occurrence.
As far astern in the ship as Jonible place a cylinder
of sufficient diameter to allow the cable to pass
through quite freely, and also to allow & wedge or
block to remain unmoved in the sternmost end of
the cylinder. To this block let a rope be attached,
and 8o arranged that on the breaking of the cable a
weighty arm. which it supports falls on this ro

and draws the block in the cylinder, which is wider
at the sternmost extremi‘y, from that end to the
other and narrower end of the cylinder, thus jamb-
ing together the cable, cylinder, and block, and
retaining the escaping end of the cable by means of
the rope which goes out with sufficient friction to
retain the contrivance and cable jambed together.
By means of the rope the end of the cable is re-
tained until theship goes astern over it and it is
hauled on board. ith regard to the necessity of
obmtmg as far as poesible the danger arising
from variation of strain on the cable when being
hauled on board, which strain is due toithe motion
of the vessel, it may perhaps be found that this

his | Would best be done by assisting such strain on the

cable by means of friction-bound wheels, which
could only give a safe amount of force without

slip.
Your obedient aervan;‘
Avugust 7. . DENBY,
TO CORRESPONDENTS.

The MxomANIos’ MAGAZINR is sent post-free to sub-
soribers of £1 1s. 8d. yearly, or 10s. 104. half-yearly, pay-
able in advance. Post-office orders made payable to Mr.
R, A. Brooman, of 168, Fleet-street, K.C.

Advertisements are insertad in the Mzomaxios’ Maga-
zivg at the rate of 6d. per line, or 54d. perline for 8 inser-
tions, 5d. per line for 13 insertions, 4id. for 26 insertions;
and 4d. a line for 563 insertions. Each line consists of
about 10 words,. Woodocute are charged at the same rate as
type. Special arrangements made for large advcrtise-
mentsa

All communioations should be addressed to the Eprroz,
166, Fleet-stroeet.

To izsure insertion in the following number, advertise-
mente should reach the office not later than 6 o’clock on
Thursday evening.

We must absolutely decline attending to communica~
tions unaccompanied by the name and address of the
writer, not neoessarily for insertion, but as a proof of
good faith,~Rp, M. M.

Recrivep,—Messrs. E, and D.—E, B. W.—R. M.—
R, T.—Messrs. H. and W.—M, P.—J. H—W. N.—
A.S.Y.—8.G.B.—G, H. P.—W.W.—J. H—R. P, E.—
M. A C

A. WiLsox,—The locomotive boiler to which you allude
as being 20in. long, 6in. diameter, and made of 3-16th-inch
plate, could be worked safely at a pressure of 300lb. to the
square inch, The pressure required to burst it would
be about 1,680Ib. per square inch. The latter portionof
your letter involves a communication. Please send your
address.

Hiscellanen,

The bronze manufacturers of Paris, who enjoy a
world-wide reputation, have resolved to give prizes
for which their workmen may compete. Y proe
pos> to give £32 for a sculptured work of art; a
similar sum for a soul‘gtnred ornament ; £64 for the
best chiselled work ; £20 for the best drawing ; £24
to the founder who shall turn out the best work ;
£16 to the best turner; and £12 to the best fitter.
There are likewise medals to be given and ** honour-
able mention” to be made of those who may dis-
tinguish themselves. Those who wish to compete
must send in their works between the 10th and 16th
of November next.
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The student in English history will find a great
help to his labours in the very useful historical and
archmological map of England which Messrs, Bacon
have just republished. A most convenient method
of colouring is adopted by which at a_glance are
seon the Anglo-Saxon and Danish kingdoms, repre-
sented in the large divisions, whilst in the smaller
the countigs are shown. tn the same way the
greater divisions in Wales show the three kingdoms
founded by Roderick, the smaller repreaentiﬁq the
division into counties by Edward I. and Henry
VIII. Another important feature is the plncing
of the medimval over the modern names, by whic
the Anglo-Saxon, Norman, and subsequent changes
of names aud places are shown down to the Revolu-
tion. Messrs. Bacon are also the publishers of
Malcolm’s genealogical tree of the Royal Family of
Great Britain, from the first king of England, the
first king of Scotland, snd the first duke of
Normandy.

It is well known that ink is & precipitate of

te of iron mixed up and kept in suspension
in gum and water. As the water evaporatesthe
ink thickens, and, moreover, becomes mouldy
owing to a small proportion of o;fanio' matter
rooeeding from the gallnut. M. Mathieu Plessy
ﬁu got rid of these inconveniences by making a
new kind of ink with nyrogallio acid and the
colouring matter derived from Brazil wood and
other sorts of wood used in dyeing. This ink
flows well and never tyrns yellow on paper.

Myr. Juland Danvers, the Government director
of the Indian railway companies, has to state in
his annual report just issued, that the present
system of guaranteed railways comprises a length
of 4,917 miles, of which 8,188 are now open for
traffic. The nett profits in the year ending the
30th of June, 1868, on 3,161 miles of railway,
amounted to £690,834; and to £915,077 in the

ear ending the 30th of June, 1864, on 2,489 miles.

'he number of passengers conveyed in the latter
year was 11,781,683, compared with 9,243,540 in
the former, .

The BSenate of the University of London have
agreed upon the immediate institution of a new
degree, that of “Doctor of Literature,” and the
scheme has been approved of by Her Majesty's
Government.

At the Dublin Exhibition some watch oils are
exhibited which consist of oleip from olive oil, very
neutral, and when suhjected to the continuous
action of a freezing mixture remain perfactly
limpid, although at the same time thay bscome
viscid.

A correspondent in an American exchange re-
foerring to the difficulty of procuring good main-
springs for watches, suggests that if the spring was
made slightly convex on the outer and concave on
the inner side, ‘8o that when coiled in the drumthe
convexity of one coil might fit into the caneavity of
the next, the object would be accomplished. This
would give the spring much additional strength, so
it might be made thinner, and consequently longer
—all being desitable qualities. But the principal
advantage which such a spring would possess over
the common flat spring, would perhaps exist in its
less liability to broak. For the greatest tension of
itametal would be at the centre of the convex sur-
face where a flaw would be less likely to occur, an
a rupture more difficult to start, than at the edge,
where, he observeg, fractyre invariably commences.

The Geographical Society of Geneva, through
their President, M. Beaumont, have invited
those members of the Geographical Bociety of
London and the Alpine Club who may be visiting
Geneva to go to the Athensmum, in that city, for
the purpose of seeing a topographical map of
Switzerland, We understand that the work is
well worthy of the inspection of savants. It extends
over 25 folios, and is the result of the labour and
industry of upwards of 30 years.

At the inguest op the twenty-six bodies killed by
the late colliery explosion at Tredegar, Me. Lionel
Brough, the Government inspector of mines for the
district, said a natural law with which physicists
were familiar, but, unfortunately, not so well
known to the generality of colliery managers, occa-
sionally plaged an important part in explosions.
The law of diffusion of gases, to which he referred,
was not a chemical combination, but simply a
mechanical mixture of two or more aériform fluids.
In the undisturbed quietude of the night, and
consequent freedom from motion, there was more
than usual opé)ortunity for this propensity to exer-
aise itself, and it was remarkable that the air that
human beings breathed, and the fire damp that was
permitted to stagnate under ground, possessed the
very attributes of diffusion, and that in a high
degree, on account of the great difference in their
specific gravities, tho law of the speed with which
gases commingled being just in proportion to that
very difference in their weights, Such diffusion made
the mouths of levels, headings, crosses, &c., where
gas had accumulated, excessively dangerous to be
approached by naked lights. This is a strong com-
ment nYlon the value of Mr. Ansell’s gas detector,
to which we have recently called atteation,

The quantity of lead ore raised in the whole of
Eurgge and North America is estimated at about
160,000 tons per annum. Great Britain gives
90,600 tone, of which 2,500 tons israised in Ireland,
or about 1'8 per cent. of the whole raised in the
world. Ireland yields about 14,0000s., or 2'4 per
cent. of the whole of the silver raised ip the world i
its value may be estimated at about £8,850 per
anoum,

There have been lately received at Fortress
Monroe, one hundred and eighty iron guns,
late the property of the Rebels, and mounted on
the approaches of Petersburg and Richmond.
These guns are all of large calibre, ranging from
seven to ten-inoh, The ten-inch guns are mnearly
new, and are excellent specimens of serviceable
ordnance. They bear a strong resemblance to
the Armstrong gun, being reinforced at the
breech by concentric bands. Thero have also
been received eighty-five brass guns, of every
conceivable shape and pattern; many of them
being ‘of United Stutes manufacture, and lost in
battle. Then there are rude and cumbersome
brass pieces of Southern make ; quaint old French
guns, which were stored away in Government
arsenals before the war, and dragged forth to
service by the hard-pressed rebels.

A new rifle is about to be adopted in the French
army. It is a breach-loader, and is said to be
superior in every respect to the Prussian rifle.

fluid for rendering paper waterproof may
be made by dissolving 1jas. of pure tallow
s0ap in water, then adding a solgtion of alum in
quantity sufficient for the complete decomposition
of the soap. This finid ought to be mixed wit
the paper pulp, which may be worked up in the
usuaf manner, but needs no glueing.

The vialent thunderstorm which burst over
Chatham last week had a remarkable effect on the
telegraph wires connecting Chatham Dockyard
and the Admiralty. For some time before the
storm set in it was with difficulty that the mes-
sages passing backward and forward could be

understood, so violently were the indicating
instruments affected. uring the evening the
electric current traversed some portion of the

wires, whiob it ultimately melted, severing the
communication, On the same day the li htning
interfored to an unusual extent with the telegrap
wires on the lower portion of the Strathisla or
Banffshire Railway. The electric fluid entered
tho railway station at Tillynaught, running alon
the wires and penetrating the box of the telegrap
instrument, setting the place on fire. It was dis-
covered on examination that the wires leading to
the telegraph instrument, and connected with the
battery, were completely destroyed—the guttas

ercha reduced to a cinder, and some of the wire
1tself quite melted and running on the floor.

Labels may be made to adhere to articles of tin.
ware with common paste, if the tin be first washed
with a whitewash of lime. When dry it should be
wiped and the label pasted on in the ordinary way.
It is also said that labels will adhere with
common paste if the tin be washed first with strong

vinegar.

Tlﬁ' French Emperor haginformed the King of
Portugal that experiments will be made at the
camp of Chalons on his Portuguese Majesty’s newly
invented cannon, and has invited him to be
presant. '

A specification has recently been filed at the
Patent Office for improvements in boiling eggs.
This was shortly afterwards followed by a patent
for a machine for removing the tops from eggs pre-
vious to eating them. e hope next week to bo
able to announce that a patent has been secured by
somebody’s grandmother for sucking the above
delicacies.

Alexandris advices of the 15th July state that
the Isthme de Suez, the special organ of the
Sues Canal Company, announces that the con-
tinuous navigable way from the Mediterranean to
the Red Sea would be opened on that day.

The perpetual motion clock to which we reoentlg
called attention appears to be & comparatively ol
invention, Mr. A. Z. Boon writes to the Scientific
American to say that his father, Colonel 8. Baon,
in the year 1843, invented and constructed a
clock operating upou similar principles, viz.,the
expansion of fluids made vpon the same principle as
a thermometer. A large o{xhers was the receiver,
into which was placed a metallic cylinder ;- a pisto;
was placed in the oylinder ; upon the crosshead of
the piston rod was attachod a domble rack with
sunitable guides to keeE the piston rod straight with
the cylinder. Upon the crosshead were also placed
weights of 351b, each., He filled the ball or sphere
witg oil, which kept everything lubricated, and
obtained the power necessary to wind the clock by
the contraction and expansion of the fluid. The
weights carried down the piston rod and the expan.
sion carried it up—winding the clock both by expan-
sion and gravitation, by means of racks and ratchet
wheels. %he clock wound from the centre of the
spring, on the same principle that American
watches are now made. It was on exhibition at the
Amcrican Institute, in New York city, in 1843,
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The latest aérial intelligence from America stateg
that a New Jerseyman has patented an aéron, or
flying ship, and that a oomxany is to be formed and
will be known as the *“Aérial Navigation Com,
pany.” The principle of the adron, or air-ship, is
simple. As a_balloon is round, and as the ajr
prosses evenly in all directionson 1ta surface, it rises
perpendicularly into the air, where it is swayed
almost by the currents. The aéron differs from {hq
balloon in being composed of three cylindroidy
fastened together, which contain the gas, and to
which the car is attached. From this shape thq
adron i intended to rise obliquely, and at an angle
dependent on the position of the car. On risin 3
say ten miles in the oblique direction, a litile gas is
to be let out, when the akron descends. ' The throw,
ing out of a bag of sand will give it additional im.
pulse, and it will ascend ten miles more in t
oblique line. The inventor claims that a wonderful
rate of speed may be attained in the manuer de.
scribed, ) )

The ““Dagmar,” a cutter yacht, recently coms
gleted for Hig Royal I:%ghnesa’the rince of w:la.
by Messrg. Harvey, of Wyvenhoe, near Calchester,
is of 36 tons burden. Her djmensions are:—
Length on decks 50ft. Gin., main breadth 13f. 7in,,
d:Fth 8M. din, draught of water 8ft.6in. The
saloon is Qtte& with Spanish mahogany, waln
tree, and bird’s eye maple.  The ladiea’ cabig
is superbly fitted with mirrors, couches, snd spring
cushions, covered with crimsan silk, &c, From
the saloon forward an the sfarboard sideis & pams
modious cabip for the captau:.oznd on the oppasi

t, oo

side is the pantry. The y which w

The * cigar ship,”” which has so long been on the
stooks at Mr. Hepworth's yard, in the Isle of D
is now nearly ready for launching. It is lm
that upwards of £100,000 has been expended in her
construction, and it is antisipated that she will
attain the speed of twenty-five miles an hour.

Since the returp of the *° Arethnsa,” 35, screw
steam fn%ql.:e, 500-horae power, tq her mpqrings, it
has been discovered that the cguse of the deficienoy
o! vacuum on the trial trip was a lgrge accumnla-
tion of grease which had become hu& ap the copper
condenser tubes, and prevented the proper vaguum
from being obtained, The reason that the vessel
still remains at Sbeerness, instead of joining the
experimental squadron, is zhat these copper tubes
have been all removedto the steam factory ju Sheer-
ness yard. They were carefully cleaped, andgre
now being replaced on board thg ship. The per-
formance of these operations neoeua,riiy requires §
considerable period, as the tnbing meapures up-
wards of six milesin length, ’

Mr. Howard, of Plaistow, has issued & paper
which contains some information uppn the mana.
facture of plate glass. 1t appears tg;t this many.
facture amounted, in 1836, to only abogt 7,000R.
per week in consequence of the enarmous excisq
duty which was imposed upon it, which amounted
at that time tono less than 60s. per cwt. In 1846
the duty was abolished, and at the same tima
other m.aterials of a much less costly description
began to be used. Sand, the base of the manu.
factured articles, ia 3s. 6d. per tan, againgt the
former price of 18s; labogr, formerly 1s. 6d. per
superficial foot, i8 now &6d.; and coal, formerly
1s. 10d. per foot, is now about 2d. The cost is thus
reduced to about that of the common window glasy
of thirty years ago, and in cunsequence the mann.
facture has increased from 7,000 superficial feet
Yer week, sold at from 20s. $o 23s. per foot, to

40,000ft., sold at 3s. and upwards, acuopding to
Fm’lity. The finest qualities are imported from
rance and Relgium, at the rate of 16,000ft. per
week ; but the export of the English commoner makg
hag increased tenfold since 1849. From the open.
ing up of the China and Japan trade, even this
enormous increage is by no means the limit which
may be attained. The material is, moveover,
applied to a variety of purposes, such as floaring
and the sheathing of iron ships, so that there
appuu, practically, no limit to tho development
of which the manufacture is susoeptibla.

Large numbers of West India beetles are now
imported into France for the Parisian beetlo
ewellers. Haat Indig beetles are also in request.
u Edinbyrgh and Birmingham there is a great
%uantity of beetle jewellery manufactured.  Sir

merson Tennent has presented Mr. Thomas, a
Southampton beetle jewoller, who is going to
exhibit in the Paris exhibition, with some speci-
mens of the coleopters of Ceylon, described in Sir
Emerson’s work on that island. The elytra of
these are lik: burnished emeralds, and the thorax
like shining plate armour, Mr. Thomas is exhibit-
ing brooches adorned with gold casts of the ancient
fossil trilobite. The regularly articulated frame of
theso creatures, and the curious attitndes in which
they perished, adapt them for the goldsmith’s art.
The trilobite existed through many geologic ages.
It is found in the Cambrian, and is traced up to the
carboniferons periods. Its existing analogue is
the woodlouse, Primeval lice and modern beetles
now furnish ornaments for dress.

h | about £1,500, has heen built in ten weeks.
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The last half-yearly meeting of the(})ropnetoru of
the London nng County Banking Company was
held on Thursday, the 8rd inat., when it was an-
nounced that,after payment ofall charges, and after
ample provision had been made for bad and
doubtful debts, the nett profits amounted to
£106,831 3s. 1d.,which, added to £18,629 12s. 8d.,
brought forward from the last aoconnt, made a
total of £125,450 15s. 4d. for appropriation. A
dividend of 6 per cont. was accordingly declared,
with a bonusof 9 per cent., making together 15

oent. for the balf year, which amounts to
l;l.'ll 790 8s, 4d. and leaves £13,860 7s. to be car-
ried forward.

Aégronants will have to bo careful where they de-
scend in future, as balloons appear obnoxious to
some members of the community, as the following
incident plainly shows. On Baturday evening last,
Captain Adams ascended from the Pomona Gar-
dens, Manchester. Aftor remaining up for about
forty minutes he descended in a brick croft, near
Great Ancoals-street. A crowd soon surrounded
the balloon, And an Irishman, whose fanaticism and
religious fervour were excited, it is beliaved, b
the name of the balloon, the ‘‘Garibaldi,” struc
at it with a stick, and made a rent in it. On the

apparatus in a olose-sided vessel, all formed and aoting
\ ially a3 desoribed. Patent )

135 R. A. Broouan. Improvements én driving rolle, and
in apparatus employed therein. (A communioation.) Dated
Jannary 16, 1885,

This invention oonsists in driving or working rolls for
rolling metals by means of hydraulic pressure. The
i t. p by an ordinary “anp water into a
receiver at very high pressure. He afterwards introduoss
this water by a pipe into a distributing box. Then, by
means of a lever acting on two pistons or valves in the
distributing box, he admits the P d water into one
or other of two cylinders at the right and left of the rolls,

d to ked, or d

4 "y 1nh at tai

This of lime a third of the
initial phosphate of lime in a very advanced state of dis-
aggregation. By this prooess he gives to the phosphate,
whioh is litsle of not as all capable of assimilatioa at the
commenocement, & form which is moet capable of assimila-
tion, and to the salte of potass, which are of doubtful
aotion or incapable of action, a state in which shey possoss
a great and powerfal infl on [TU Patent oome
ploted,

141 F. H. Laxix. Certain {mprovements in the manw-
Sacture and construotion of pianofortes or similar stringed
fnetruments, Dated January 17, 1868,

aooording to the side i be y irection in
which the rolls are to be driven. The water acting on
pistons in these cylinders gives t:‘ho pistons to-and-fro

This invension relates to a novel method of and means
for tightening lackening the stri wires, or cords
of pianofortes or similac stringed insteuments, and is

motion more or less prolonged g to the distribation
given by the lever which antuates the valves in the distri-
buting box. These pistons areconnected to each other by
a rack, which, as it receives to-and-fro motion from the
pistons, works a pinion on the roll shatt. Pressure is
exerted on the bearings of the upper roll by a piston acted
on by water led by a pipe from the receiver before
mentioned, and is regulated by an esoape cook fitted to
mundor of the piston last mentioned. Patent adan-

138 J. B. Cotren. Improvements in the construction of
ohdl:‘:rnd in the explesive powder to be used therewith, and

depigned —Brat, for the purpose of effecting the more ready
and taaing of the instrument; secondly, for
enabling stronger aud thicker strings to be used than here-
tolore, whereby great fulness of tone is obiained; shirdly,
for enahling the ** keyboard *’ to be extended beyond the
usual p The imp: ! ist in the movel
application and use of short bell-ctank levers, having a
falorum at about the corner or angle thereof; one

the levers is slightly hooked, and over which one end of the
string is looped, the opposite and longer end of the lever
being flat and acted upoa by screws, whioh raise or depress
the end of the lever to tighten or loosen the string astached,
the opposite end of the string being seoured to a pin as

man being taken into custody, a fight d, the
police officers were surroumied, and the man
rescued. The balloon was again attacked, and
torn in three or four more places and Captain
Adams had 1o escape for his life, the balloon being
oconveyed away with some difficulty, and in a very
tattered condition.

The report of the Royal Insurance Company for
the 1864, was presented at the annual meeting
hel(i at the Company’s offices in Liverpool, on the
9nd inst. This report testifies to the run which has
been upon the fire department of this company, in
common with others, in consequence of the serious
fires which hava taken place during the past year.
To this is due the unfavourable aspect presented by
dhe aooounts, which we much regret to observe.
It is, however, a striking comment upon the system
of insurance which ought to convince the public of
its utility. The profit and loss account is diminished
by £4,968 9s. 7d., but the reserve fund is increased
by £7,355, which compensates for the decrease
under the other head. Fortunately, the premiums
have increased over those of 1864 by £44,786, upon
which fact we congratulate the proprietors. In the
Life branch remarkable sncoess has attended all
the transactions, and the directors announce that
£55,000 can be appropriated as shareholder’s pro-
fits on the past five years’ transactions,

Prtents for Jnbentions,

ABRIDGED SPECIFICATIONS OF PATENTS,

Tun Abridged Specifications of Pateats given below ar
classified, according to the subjects to which the respective

Jor other purpnses. Dated January 16, 1865, usual. The screws pass through nuts in a metallic plate

This invention relates to certain improvements in the ding on the fra L. or bracings at right angles to

fon of shells, and in the explosive powder for | the stri and the levers are held in position or divided

charging the same, such powder being applicable generally | and supported laterally by & metallic comb; also fixed to

as & substitute for gunpowder for mining and blasting, or for | the bracings. Thus, by turning she sorew, the ‘' pitch ”
the discharge of projectiles from ordnance tud‘_mn arms. | of the string ox;uy ‘!;o ralsed or lowersd :{ ::e use an
2 301 Py sugl hani 3 1 ¢ di y

The inventor proposes to form the shell of a sp!
shape, having the pointed end or head made solid to form a
shot sufficiently heavy for penetrating ships or batteries; at
the rear of the head is formed a hollow chamber for the re-
ption of the b fog ch The rear end of the shell is
of a rounded or spherical form, and between this and the
bur-ting charge is a division in which a plug is inserted tor
holding the fuse,so asto prevent it from being driven into the
charge by the explosion. By this form of shot the weight of
the head ensures perfeot acouracy in the flight of the projec-
tile, besides affording a certaluty of penetration thro

armour plate. The walls nfthe hollow chamber being only ’
of such thickness as to offer strength to the wfh&le. and yet | o9
fon of the b

ised, and ger strings than
the novel np&ouiouuﬂuuol
b, mw!_ocjother

screwed pins, space is

usual may be used. By
the bell-crank levers, acted upoa by
equivalents, and the g 1 g , the
P is bled to emp tronger and thicker strings
or wires, and aleo to use stringsof a g length b
the ** bridges.”” Patent completed.

143 8. J. Bear and J. J. Houpax,

Dated uary 17, 1888,
This invention has fur ita ob;m—-am. the oomatruction
hi f d as d d, and § ded t0 be sub-

permit of thefr destruction by the exp! s
charge, it forms a combine2 shot and shell, and may be
made of any size to be used with ordnance of rifled or
smooth bores. The losive powder is posed of
chlorate of potash and realgar: about equal parts will form
a der of very great strength, and a much less quantity
will be required than of ordinary gunpowder. Patent aban.

doned.
g. Dated

137 J. Berrerey, Impr
January 16, 1868.

Heretofore in coustructing what are commonly called or
known as ‘‘ composite ships,’”’ or ships built with an iron
feame and planked with wood, iron beams have been used.
Now, acoording to one part of this invention, the beams,
instead of being of iron, are to be of wood, and to be oon-
uected to the ircn framing by means of metal gusset plates
riveted or bolted to such framing; and aocoording to
another part of theinveation the lower parts of the verti.
cal iron framing are to be conneocted with the tuLular
flooring of such ships by means of metal gusset plates
riveted or bolted to the iron frami Patent leted.

138 G. T. Bousrixup. JImprovements in bresch-loading
Are-arms. (A communication.) Dated January 16, 1868,
th?ih invention cannos be desoribed without refersace to

e S aRinR 1 ye
in,

inventions refer, in the following Table. By the system
of classificati iopted, the b ioal and oh logi

order of the spocifioations is preservod, and combined with
all the advantages of a division into classes. It should be
understood that thess abridg t3 are prepared exclu-
sively for this Magazine from ofcial oopies supplied by
ofore the property of the

Propri of shis M i 3 1

gs. Patent compl

139 J. 8. Evas. Improvements {n bresch-londing fire-
arms. Dated Jaunuary 186, 1865,

The patentos olaims—firstly, the arrangement or combi-.
nation of the parts desoribed for fastening down the barrels
of the said fire-arms for discharge and releasing them for
reloading ; that is to say, by means of a hooked arm or
Ieve‘r on either side the stock being made to bear upon a

the Government, and are ther
Other papess are haﬂoby

£ b

warned not to produce them without an

ment :—

BoiLars Axp Furwacxs,—173

BuiLpixes Awp Burrsive MATERIALS,—None

OHEMISTRY ANV PHOTOGRAPHY—NoOne

OvuLrrvariox or TEE SoiL, including agrioultural fmple-
mente and machines,—140, 200

BizoTRICAL APPARATUS,—156

¥izaous Farrics, including 'y for fibres,
pulp, paper, &c.,—133, 146, 153, 158, 162, 176, 178, 191

Foop axp Brveraexs, includin. tor
fond for men and animals,—150, 174

FOoRNITURR AND APraRkL, inoluding h N
time-keepers, jowellery, musical instruments, &c..—
::;, ll;:, 167, 163, 168, 170, 175, 185, 139, 190, 193, 195,

’

GxsxnarL Macmnxrv,—134, 135, 143, 148, 144, 173, 180,
181, 186, 198

LienTive, HxATiNg, AXD VRNTILATING,~142, 181, 301

l::;r.:..l;oludiu apparatus for their manafacture,—~169,

¢l

MisosLLANROUS—194

Roaps Awp VkmicLes, inclading railway plant and oar-
riages, saddlery, and harness, &c.,—147, 184, 164, 169,

177, 179, 183, 184, 187

8o1r8 AND Boars, including their fittings, —137, 148, 161

Exomns, &c.,~185, 159, 166, 167, 183
Wasraxs,—138, 138, 139, 153, 171, 188

133 W. Rownorrox. Improvements in mules for spinning
and doubling. Dated January 16, 1865,

The objects of this iuvention are to wind the yarn firmly
on the spindle on tho nose of the cap, aud to dispense with
the stud at the end of the radial arm, commouly called the
‘‘nosing peg,” which, in mules of the ordinary construc-
tion, acts upon the winding-on chain when the carriage is
going up, and is within a few inches of the drawing
rollers. ﬁow this invention consists in giving the requisive
additional motion to tho winding-on barrel by a self acting
apparatus, independent of the radial arm, winding bar, or
winding-on chain, Patent adundoned.

134 J. MaxsHALL, Improvements in presses for the
exprevsion of Auids from substuncss containing the same.
Dated January 16, 1865,

_Th entes oluims constructing presses for the expres-
sion of fluids from sab:tances containing tho same with a
main bydraulic oylinder and ram combined with an
aaxiliary hydraulic cylinder and ram, carrying a straining

i .

prop L4

hald 1)

projection on sither side the barrel or double barrel;
gooon‘dLIy; the ar t or hinati of the parts

Hnal 1

p ing of the barrel
or barrels from the break-off on discharge; that is to say,
by means of projections ou either side the barrel or doubte-
barrel engaging with forked side pieces on the body and
near the break-off, the engagemens of the sald projections
with the said forked side pieces being effeoted by a slight
wedging aotion, so as to foroe the breech ends of the barrels
into close contact with tho face of the break-off. Putent
completed.

140 R. A, BrooMaN. Improvements in trealing phos-
Phates of lims and sults of potass and soda in order to Mt
them for ogrioultwral uses. (A communioasion.) Dated
January 17, 1868,

This invention consists, ficst, in the employment in agri-

1 of ph g > 'Y 1 and 'Y hate'of

potass; and “,'I'ni,:“ la hod of ¢ g
thees salts, which is as applicable to native and
artifioial pi:uphuu a8 to the various salts of potass found

in nature or extracted from the mother waters of salt
marshes. Phosphates, in the state found in nature, cop-
rolites nodules, apatite, and even hones and animal hlack
are often difficult of assimilation by vegetable bodies, In
like manner the salts of potass in the state of chloride and
suiphate do not act, or act but little on vegetation. Now,
the ohject of this i ion is to itapart to these sub

the forms most favourable to ion by their reciprocal

2 A +
ftuted for hand labour in chiarging gas retorts with coal
and withdrawing the ooks and carbon there{rom ; secondly,
the application of simil hinery for othet similac pure
poses, such as charging or deawing boilet and other faur.
naoss, charcoal ovens, and the like ; thirdly, an apparatus
to be used in combination with parts of she said machinery
for supplying the same witb the coal, vannel, or other fuel.
By the first ab tioned impi t, one, two, or
any other number of retorts placed in an oven or furnsce in
the usual way could be charged or drawn simultanenusly,
and by the last aborve. tioned i as$, one, two, or
more charging scoops could be mpp‘ld with the required
c}nutizy or weight of fuel respecsi v:ly, haloo simultaneously,

her imp " ised in the § 1 e
in mounting the whole of the covers of a set of retorts in
one oven or furnace in a frame, or in oonneoting the same
mother aad suspending the whole by means of chains or
s from a bearing bar, and balancing the same so that
the whole could be raised from and open the mouths of
the retorts at onos, and be again lowered so as to
close the whole of the retorts instantaneously. The inven.
tion caunot be fully described without refersnce to the
drawings, Patent completed.

143 J. Roninson and J. Surra, Improvements in machis
nery or apparatus for planing and moulding or otherwise

shaping wood. Daved Jannary 17, 1868,
is in i be desoribed without reference to
the drawings. Patent completed.
144 O, T. Jupxins. Impr ts n ing hines.

Dated January 17, 1868.

BSewing machines constructed according to this inveation
have two horizontal revolving shafts supported in suitable
framework and bearings—one shaft is above and the other
below the bed plate, and each shaft §s attached at its back
end to a toothed wheel gearing into a fixed or ctrrilng
wheel, through which motion is imparted to the machine
by manual or other power ; at the froat end of the uppee
shaft 1s an eocentric or a cam or dise carrying a pin work-
ing into a groove or slot in or attached to the neodle siide,
to move the needle slide or carrier down and up so as to
pass the needle carrying the thread through the fabric the
required distanoe, and then to raise the needle in to
give slack enough in the thread to form & loop or bow in
the thread, and when that is done a small hook, worked
by meaus of a oam or other suitable device attached to the
front end of the lower revolving shaft, enters the loop and
bolds the thread until the vertioal needle with the thread
has been drawn through the fabric upwards and descended
again and entered the loop and withdrawn it from the hook,
and so on from stitch to stitch, The fabric is fed by means
of an oblique shaped ting with a leg and foot or préseer ope-
rated by a cam or other equivalent movement from the upper
shaft to move the fabric forward for the pueposs of she next
stitch. The above bination and forts a
single thread machine, bus two threads may be used by
having an sye in the hook nearto the point thersof to
o?:‘r‘yd. snother thread from a second spool, Patlent com-
4

145 W, J, Cumixanan. Improvements én apparatus for
tra:muming and oonverting reciprooating motion into rotary

action. Prepsration of the new prod i ’
treats hot in leaden or wooden boilers or vessels the phos-
. f 1o 1 by solphari

b at

P of lime, apatite, cop , nodules, an P

acid diluted with thirty timesits volume of water; he stirs
the mass and heats it up to from about 120 deg. to 140deg.
Fahrenbeit by a naked fire or by a steam jet. The matter
is left to ftself when the sulphate of lime is deposited ; he
decants the liquid when clear. It is a solution of acid
phosphate of lime. He this solution to halt
its volume, and pours therein sufficient sulphate of potass,

' of simply sufficient sulphuric acid, to precipitate the lime.

He loaves it again todeposit the sulphate of lime, aad the
phosphoric acid ining may be used to form phosphate
of potass by the aid of chloride of potassium or sulphate Ig

1pp to various usefwl purposss. Dated Jan-
uwary 17, 1868. 4

This apparatus compriese a oylinder placed on a shaft,
to which the inventor desires %o transmit rotacy motion ;
on this cylinder ho cute a double incline or cam g y
the ove part of the groovre enciroling the cylinder the one
half ot its circunmference, and the other in like manner en«
circling it the other half; they meet in & sharp angle as
either extremity, and, in fact, form a continuation of the
same groove. Ho applies & pin with or without a truok
roller in this groove, such pin and roiler being mounted on
a lever or other part having a reciprocating motion, the
morving of which to aud fro causes vhe traverse of the roller
in the cam groove, and the rotation of the oylinder, the

potass or other salt of potass, as carb or

commences the reaction in & leaden boiler or vessel, and
terminates it in & reverberatory farnace or a castiron
oylinder. He obtains thus pyropbosphate of potaass, which
he pulverises and employs in shat form, or after baving
mixed it with the sulplate of lime arising from the first

in the one direction taking place in the groove
on one side of the cylinder, and the reverse movement on
the opposite side, the incline of the cam being in the oppo«

site direction ; thas a # rotary i L]
direction is imparsed to the ebaft, which may be trans.
mitted to other shatys, it desired, as well und d, and

‘e



