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INSTITUTION OF CIVIL ENGINEERS.
4th March, 1862.
Joux Hawgsmaw, Esq., President, in the Chair.

Tae first paper read was * Description of the Loch Ken Viaduet,
Portpatrick Railway,” by Mr. E. L. J. Blyth, M. Inst. C.E.

This viaduct was situated on a curve of hLalf a mile radius, and
carried a single line of railway over the loch at an oblique angle, so
that the width of the waterway was increased from 265ft. to 360ft.,
the depth of the water at the point of erossing being 29ft. in summer.
It consisted of seven openiugs—three of 130it. each in the centre,
spanned by wrought iron girders of the bow and string form; two
semicircular arches of masonry, of 20ft. span, in the abutments ; and
two openings of 20ft. each at the ends, provided with flat cast iron
girders. Owing to there being scarce iv any current it was not
deemed necessary to set the piers in the line of the loch, but they
were placed at right angles to the viaduct, aud each pair of girders
was at a slight angle to the adjacent ones.

The foundations consisted of strong gravel, except in the case of
the east abutment of the main openings, where a running sand was
met with, and in this instance the lower courses of the mason
were laid on a bed of hydraulic lime conerete 2ft. in thickness. The
two deep-water piers were each formed of two towers, 8it. in dia-
meter, placed 8ft. apart, and connected above the water-level by
semicircular arches of masonry. For each tower of the piers a cast
iron tube 8(t. in diameter, in six pieces, was sunk, the tubes being
36ft. and 42ft. in length for the east and west piers respectively.
When the masonry was brought up to the surface the upper castings
of the tubes were removed. Around the piers 4,000 cubic yards of
loose rubble stones were deposited, so as to produce an artificially
deeper foundation. The tubes, when placed in position, sank from
1ft. to 2ft., by their own weight, until they reached the gravel and
sand, where they remained quite firm. This formed a good test of
the sufficiency of the foundation, as the weight of the tubes on their
narrow edges was E?Uiﬂ. to from 8 tons to 9} tons per square foot,
while the total weight on the foundations of the finished structure,
including the moving load, was only about 6} tons per square foot.

The method adopted in sinking the tubes was that of ordinary
well sinking. Two plale iron screw pans, of an inverted cone shape,
were employed ; one 2ft. in diameter at the top and 1{t. deep, and
the other, which was only used for the harder portions of the exca-
vation, 1ft. in diameter at the topand 1ft. deep. There were open-
ings in the sides, covered with leather flaps, lo prevent the material
from escaping when the pans were filled. Three arms of round
iron projected through the gides of the pans, and being connected to
a long rod with a cross handle at the upper end, the serew pans were
worked by four men, and when full were raised by tackle. The
larger pan raised about one cubic foot of material each time, and the
smaller one about one-fourth of that quantity. Dy these means the
tubes were sunk in some instances as much as 18in. in one day, the
minimum being 2in. per day in the case of the north tube of the
west pier, where large boulder stones were encountered, rendering
necessary the use of a screw pick. When the tubes had been
lowered the desired depth concrete was deposited within them,
varying from 12ft. to 18ft. in depth in each tube. On this concrete
ashlar masoury was laid, the cordon course being of granite, in large
blocks, for receiving the ends of the girders, which rested on
wrought iron plates, laid on thick sheets of vulcanised india-rubber,
to lessen the effect of vibration.

The bow and string girders were each 136ft. 8in. in length, and were
segmental in form, the rise being 17ft. 6in., so that the segment was
almost identical with a catenary curve, or the true curve of equal

ressure. The sections of the upper and the under booms were
identical. They consisted of a main plate, 24in. broad and #in. thick,
and of two channel irons, each 8in. gj’ 4in. in section and lin, thick,
placed at a distance of Bin. apart, between and to which the struts
and ties, of the same section of channel iron, were rivetted. The
trausverse girders for ing the roadway were 6in. in depth-at
the ends, where they rested on the channel irons of the under
booms, and 15in. deep in the centre. The middle web of these
girders was }in. in thickness, and there were angle irons, 3in. by
sin. by 4in. in section, at the top and the bottom of the web on
each side, Every alternate girder projected 2ft., from which T-iron
struts were carried up to the crossings of the diagonal bracing:. The
weight of the girders and roadway between the points of support
was 88 tons, and of the ballast (2in. in deptb) 14 tous, makiug a
total dead load of 102 tons; and taking the rolling load at 1 ton per
lineal foot the total load on one span would be 232 tons. The area
of the upper boom was 83in., and of the under boom, exclusive of
rivets, 2i4in. The distance between the centres of gravity of the
upper and the underibooms was 17-04in. The tensile strain op the
under boom amounted to 404 tons per inch, and the compressive
strain on the upper boom to 3-35 tons per inch. When the whole
of the load was upon the girders there was no compressive strain
on any of the diagonals, but there were tensile straing varying lrom
3+4 tons to 7'5 tons, or equal respectively to 9 cwt. and 1 ton per
square inch of section.

The author considered that the bow-and-string girder possessed
advantages over the Warren or other lattice girders, with parallel
top and bottom members ; as in the latter class it was not possible to
make the top and bottom members theoretically correct, without
great labour and waste of material, and as, owing to the great
variation in the strains on the diagonals, it was pecessary that they
should be of varying dimensions, involving in some cases even
different sections of iron.

The girders were built in position on staging, and the greatest
amount of deflection of any one girder from its own weight was §in.
Subsequently, when a locomotive engine. weighing 8¢ tons, was
placed in the centre of each span, and afterwards was run over, first
at 10 miles an hour, and then at 25 miles an hour, the deflection
amounted to from %in, to }in. in each girder, there being no per-
ceptible difference in either case. Finally, when four engines were
coupled together, so as to give a load equal to 1 ton per lineal foot,
the deflection only amounted to from din. to f;iu.

It was stated that the total cost of this viaduct had amounted to
about £13,000.
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The second paper read was “ Description of the Centre Pier of
the Bridge across the river Tamar, at Saltash, on the Cornwall
Railway, and of the means employed for its Construction,” by Mr.
B. P. Brereton, M. Inst. C.E.

This communication embraced, in a narrative form, a detailed
account of the preliminaries connected with the Albert Bridge,
which crossed the river Tamar where it was only 1,100ft. wide, with
precipitous banks and a depth of water to the surface of the mud
of 7Uft. A dyke of green stone trap intersected the clay slate
formation at this point, and crop out to the surface above the
water on the western bank of the river. It was ascertained, by
borings made in the bed of the river, that rock extended from the
eastern side to beyond the middle of the stream, covered with mud
or silt to a depth of from 3ft. to 16ft. Subsequently a thorough
examination of the bed of the river where a centre pier would pro-
bably be built, by means of one hundred and seventy-five borings
made within a cylinder at thirty-five different places, over an area of
50ft. square, enabled an exact model of the surface of the rock to be pre-

wared, showing the irregularities and fissures that might be expected.

]'Jvnutuull:r it was decided, from the information thus obtained, to
erect one pier ouly in the deep water, instead of three, as would
have been necessary for the spans required by the Admiralty ; and
when it was determived to proceed with the construction of the
bridge, in 1862, it was decided that there should be two s of
455it., two of 93ft., two of 83ft. 6in., two of 78ft., two of 72ft. Gin,,
and nine of 690t 6in.: the total length, including the adjoining land
openings, being 2,200ft,

The centre or deep water pier, intended to carry the weight of
one-hall of each of the two main consisted of a column, or
circular #;ﬂ::’ of solid masonry, 8bit. diameter and 96ft. high, car-
ried up the rock foundation to above high water mark. Upon

this were placed four octagonal columns of cast iron, 10ft. diameter,
carried up to the level of the roadway, which was 100ft. above high
water mark. Upon the tops of the columns cast iron standards were
fixed, to receive the ends of the tubes and chains which constituted
the trusses of the bridge. The weight at the bottom of the
masonury foundation was about 91 tons per square foot, inereased,
when the bridge was loaded by passing trains, to about 10 tons per
gquare foot. :

In the construction of the masonry pier a wrought iron eylinder
of boiler plates, 37ft. diameter and 90ft. in length, and open at the top
and the bottom, was sunk through the mud of the bed of the river to
the rock. The water was then pumped out, and the mud excavated ;
the masonry being built up inside, and the eylinder above the ground
afterwards removed. It wasexpected that, by forming a bank round
the eylinder after being sunk to the rock, sufficient water-tightness
would be ensured for getting in the masonry. To provide, how-
ever, for the contingency of excessive leakage, the cylinder was so
constructed as to admit of the application of air pressure. As the
surface of the rock, although very irregular and ragged, had a
general dip to the south-west, the bottom of the cylinder was formed
with a corresponding bevel, one side being 6ft. longer than the
other. A dome, or lower deck, was copstructed inside, at the level
of the mud, and an internal cylinder, 10ft. in diameter, open at the
tﬂ? and the bottom, muneutea the lower with the upper deck of the
cylinder. The 6-ft. cylinder, previously used for the borings, was
fixed eccentrically inside the other, and an air jacket or gallery,
making an inner skin round the bottom edge below the dome, was
formed, about 4ft. in width, divided into eleven compartments, and
connected with the bottom of the 6-ft. eylinder by an air passage
below the dome.

Details were then given of the construction of the larger cylinder,
and of the mode of launching and floating it to its position. When
accurately adjusted over the intended site water was gradually let
in, until the eylinder penetrated through the mud about 13ft., and
rested on some irregularities upon the rock, which caused it to heel
over towards the east about 7ft. 6in. By letting water in upon the
dome or lower deck, and loading the higher side with iron ballast,
the cylinder forced its way through the obstructions at the bottom
edge, and took a nearly vertical position. The nir and water pumps
were then set to work, and the greater part of the mud and oyster
ghells, which filled the compartments of the air-jacket at the bottom,
was cleared out, and the irregular surface of the rock excavated ;
the bottom of the eylinder being now 82ft. below high water. Sub-
sequently a leak having broken out through a fissure in the rock on
the north-east, or higher edge, considerable difficulty was e civi-
enced in maintaining sufficient pressure with the air-pumps to kee
the water down and the bottom dry. The leak was at leng
reduced by driving close sheet piling into the fissure. When at its
full depth the eylinder was 87ft. 6in. below high water at the lowest
place, and then a hemp gasket was worked under the edge of the
eylinder, all round the outside, to assist its water-tightness. A ring
of granite ashlar, 4ft. in width and about 7ft. in height, was then
built in the air jacket; and a bank of clay and sand was deposited
round the outside of the cylinder to compress the mud. When the
water was pumped out of the body of the cylinder below the dome,
and the excavation of the mud was being proceeded with, a leak
broke out, and the water overpowered the pumps. Additional
engines and pumps were provided, and efforts were made to diminish
the leakage, with varying success ; but as it required four pumps to
keep the water down to 04ft., recourse to air pressure in the body of
the cylinder below the dome bécame imminent, and preparations for
its application were made. To provide against the buoyancy, or
upward pressure against the dome and cover, the 37-t, cylinder was
loaded with 750 tons of ballast, in addition to its own weight of 290
tons. The pumps were then got into good order, and, by continued
pumping, succeeded in keeping the water down. The mud was ex-
cavated, the cylinder below the dome securely shored across, and the
rock levelled, when the masonry, in thin courses of grapite ashlar
in cement, in the body of the eylinder was commen As soon as
the masonry reached the level of the air jacket ring it was tharnugl;?
bonded, the plates of the air jacket being cut out as it proceeded.
Upon the top of the bonding course, two courses of hard brickwork
in cement were laid, making a perfectly water-tight floor over the
whole diameter of the column. meﬁﬂa the masonry of the air-
jacket, where the leak occurred, was taken down, and the leak was
diminished by additional sheet piling. The leak was discovered to
have broken out at the same fissure as before, and had torn away the
rock underneath the masonry of the air-jacket and bottom edge of
the eylinder, but the masonry itself was undisturbed.

The next operation was to draw off the water above the dome,
and remove the ballast, to allow the masonry to be proceeded with,
which it eventually did at the rate of from 5ft. to T?L in height per
week. When it was 46ft. in height the influx of water was entirely
stopped. After the masonry had been completed to the level of the
plinth the upper part of the cylinder was unbolted at the separate
joints, and floated to the shore.
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March 11, 1862,
Jorx Hawksmaw, Esq., President, in the Chair.

Tue paper read was * Description of the Delta of the Danube, and
of the Works, recently executed, at the Sulina Mouth," by Mr. C. A.
Hartley, Assoe. Inst. C.E.

In the autumn of 1836, by virtue of the Treaty of Paris, the
European Commission of the Danube, consisting of representatives
from each of the seven contracting powers, was charged to execute
the works necessary below Isakcha, to clear the mouths of the river,
as well as the adjacent parts of the sea, of the impediments which
obstructed navigation. This commission, to which the author had
acted as chief engineer, was authorised to levy rates, to cover the
expense of such works, on the express condition that the flags of all
nations should be on a footing of perfect equality.

In the ralimina.r[v;'ﬂstudie-s of the three principal branches and
mouths of the Danube, advantage was taken of t}m charts made by
Captain Spratt, R.N., C.B.; and aided by these, and by the
author's own surveys and Fersnnal investigations, a brief descri
tion was given of the chief characteristics of the progress of the
river through its delta. The Danube, after a course of 1,700 miles,
during which it received inore than 400 tributaries, and drained
upwards of 300,000 square miles, passed in a single channel, 1,700ft.
wide and 50ft. deep, the Bulgarian town of Isakcha, situated on
the right bank, at 30 and 40 English miles respectively below
the large corn exporting Enrt.s of Galatz and Ibralia. Isakcha was
76, 78, and 90 miles from the sea, following the courses of the Kilia,
the Sulina, and the St. George branches, and 58 miles in a straight
line. The head of the delta was reached, at Ismail Chatal, or Fork,
15 miles lower down, and here the fresh waters divided, never to re-
unite; 3jths of their volume passing in an easterly direction by the
Kilia branch, and the remaining 12ths in a south easterly direction by
the Toultcha branch. At 11 miles below Ismail Chatal this latter
branch separated into two channels, the St. George and the Sulina
discharging respectively Aths and ;A ths of the whole volume of the
river.

A short account was then given of the three channels, from which
it appeared that the waters of the Kilia were delivered to the sea by
twelve distinct mouths, only nm—ignhla for fishing vessels : that the
river portion of the St. George offered no real obstacles, having an
average width of 1,200ft, and a minimum depth of navigable
channel of 16ft., at seasons of extreme low water ; and that in the
upper reaches of the Sulina disaster of every kind was imminent,
from the many intricate windings and numerous shoals — the
navigable width being rarely more than 300ft., and the depth over
the shallows, during seasons of low water, varying from 10ft. to 14ft.

The delta proper was described as being bounded on the north by
the Kilia branch, on the south by the Toultcha and St. George
branches, and on the east by the Black Sea; the enclosed
comprising an area of 1,000 squares miles, and forming a f.riangieuf
which the Ismail Chatal was the western apex, and the sea coast,
from the mouths of the St. George to those of the Kilia, the

base. During extraordi high floods the delta, being unpro-
vided with artificial banks to contain the swollen waters, was
almost entirely submerged ; whilst at seasons of drought its banks
were elevated from 10ft, to 12ft. above the level of the river
at the Upper Chatal, and from 8[t. to 10ft. at the Chatal of
St. George. In the lower reaches of the three branches the level
of the river was but little affected by variations in the upland
waters. Adjacent to the mouths it never varied more than 1ft.,
except when influenced by the wind. During high floods the
inclination of the surface water of the Sulina branch was 3in. per
mile, while during extreme low water it did not exceed lin. per mile.
At times of ordinary high water, when the current had attained a
velocity of from two and a half to three miles an hour, the Danube,
before it divided at Ismail Chatal, delivered a volume of water equal
to nineteen and a-half millions cubic feet per minute ; while in the
season, when the current was reduced to one mile per hour, the
flow did not exceed seven and a-half millions cubic feet per minute.
At times of extraordinary floods, such as that which oceurred in
March, 1861, the velocity was increased to five miles per hour, and the
volume of water then delivered amounted to sixty millions cubic
feet per minute, or eight times the quantity discharged at ordinary
low water. It was stated, as the result of careful observations, that
when the waters were most surcharged they carried to sea at the rate
of one cubie inch of sedimentary matter, supposing it to be solidified
into coherent earth, per cubic foot of water, and that not more than
one-fortieth of this proportion was transported when the floods
had subsided. Thus, atthe former period, upwards of 600,000 cubic
yards of diluvial detritus passed into the sea by the several mouths
of the river in twenty-four hours, and at the latter not more than
15,000 cubic yards. The results of these investigations accounted,
in a great degree, for the changes which took place from time to
time in the position and extent of the sand bavks forming the bars
across the several mouths. At times of high floods these bars were
further from the shore, their magnitude was considerably increased,
and the depth over themn was diminished ; their distance from the
shore and their height being much influenced by the direction of
the prevailing winds. The depth of the sea opposite the delia de-
creased to the north ; thus, at three miles from the land, the depth
was sixteen fathoms opposite the St. George's mouth, and only ten
fathoms opposite the Sulina and Kilia mouths. .

During the interval from 1830 to 1857 the shallows of the Kilia
advanced fully one mile in the direction of the Sulina mouth. This,
combined with the uncertain and changeable nature of the many
branches issuing from the Wilkov basin to the sea, and the distance
of the bars from the shore, were the chief considerations which
induced the author to form an unfavourable opinion of the Kilia—
in spite of its possessing the best river channel—and to recommend,
in preference, the improvement either of the St. George or of the
Sulina, where the sea depths were ter, and the advance of the
sand-banks was less remarkable. In comparing the merits of the
two latter branches the author arrived at the conclusion that, in
nearly every respect, the St. George offered decided advantages over
the Sulina. Tt was true that, in order to reach the Kedrilles bar of
the St. George, double the length of works would be n ; but
when once the sand-banks were d the greater sea depths
opposite the 8t. George would insure, for a longer period, a constant
good navigable depth at the sea entrance. The St. George's mouth
was situated at the most salient angle of the delta, was nearer to the
Bosphorus, by eighteen nautical miles, than the Sulina, and was more
favourably placed with regard to the safe manceuvring of vessels
during N.N.E. winds.

Although there was a great difference of opinion as to the merits
of each of the three principal branches, or mouths, all the technical
authorities, who had studied the question on the ground, agreed in
recommending that, whichever mounth was chosen, the system of
improvement should be that of %:idin the river water across the
bar, by means of piers projected from the most advanced dry angles
of the mouth ; so as to concentrate the strength of the river current
on the bottom of the p improved chammel, - artificial

rolongation of the river banks into deep water. After considerable
giacusuian the commission resolved to improve the bar channel of
the Sulina, by guiding piers of a temporary character, in order to

ive the speediest relief to the navigation in the cheapest manner;
ﬂlt it was distinetly guaranteed that this should not prejudice the
choice of the mouth to be selected for ent treatment. The
author then received instructions to provide works which, for the
expenditure of a sum limited to £80,000, should have the effect of the
giving an increased depth of at least two feet, over a period of from
six to eight years. This duration of time was based on the assum
tion that, during such an interval, either the St. George would
opened, or it might be considered expedient to limit the improvement
of the Danube to rendering permanent the provisional works.

The designs for the provisional works were then matured; and as
it was found, in practice, that the cost of strong timber cribs, to be
loaded with stone and sunk at intervals of 20ft. along the line of
works, would exceed the original estimate, choice was finally made
of a structure ‘composed of timber piling and pierre sur-
mounted by a timber platform 14ft. wide, strengthened occasionally
by solidly mnﬂt:mctadp cribs of the same width. The works were
commenced on the 21st of April, 1858, a temporary staging, fixed
on piles, being always run out from 200ft. to 300ft. in advance of
the permanent piling. This staging supported nine crab engines,
by which three rows of three piles, each 13in. square and 7It. I.Eﬂ.ﬂ,
were frequently driven, in one day, to a depth of 16ft. into the hard
fine sand of which the bottom was composed. The piles were then
immediately secured by double longitudinal walings and double
cross-ties, the whole being surmounted by two thick trampieces and
planking, at 4ft. above the level of the sea. From this permanent

latform the close piling on the side next to the sea was driven.
E‘ha daily rate of progress, during fine weather, was 20 lineal feet ;
and as soon as this length of sheet piles was completed stones were
thrown down to protect the footing in the sand, which was liable
to be washed away by the action of the sea. This scouring
action of the sea was so serious, when the skirt of the bar was
reached, that it threatened at one time to demand for the com-
pletion of the works double the quantity of stone originally
estimated. Several plans were tried to reduce its pernicious
effects. That eventually adopted, and which was perfectly
successful, was to advance the open pile work with all pos-
sible expedition, and then [to pave the provposed seat of the pier
with stones, delivered from barges. This pavement withstood the
attacks of the sea, and offered no great obstruction to the penetra-
tion of the sheet piles, which, without being shod, had ﬁ'e%uanﬂ
been driven 10ft. into the ground, after having been forced thro
8ft. of rubble stone. The section of the finished stone work was de-
scribed as being a solid mass of closely-packed third-class rubble,
resting on a broad base, and narrowing upwards at slopes varying
from 2 to 1, near the pier heads to 1 to 1, and 1} to 1 near the shore,
until slightly below the level of the water, it became a mere ridge
against the close piling, The time occupied in the actual construc-
tion of the piers was thirty-one months, exclusive of three winter
months each year, during which the Danube was frozen over, and
all work was suspended, but inclusive of 207 days when it was im-
possible to work, on account of stormy weather. The length of the
north pier was 4,631ft., that of the south pier was 38,000ft., and the
depth of water in which they were built varied from 6ft. to 20ft. In
their construction 200,000 tons of stone and 12,600 piles had been .
employed, and the cost had not exceeded ten guineas per lineal foot.
The stone was brought from a distance of sixty miles, and its price
delivered in place varied from 4s. to 5s. per ton; the oak, for
the longitudinal and transverse timbers and for the planking and
fender piles, cost 2s. 3d. cubic foot, while the fir timber piles
were delivered ready for driving for 4d. per cubic foot. The work-
men, of whom there were generally 300, were composed of men be-
longing to more than ten different nations. Labourers were paid
2s. 6d. and carpenters 4s. 6d. per day.

The chances which had taken place at the Sulina mouth, con-
sequent on the projection of the piers, were then noticed. The
depth on the bar, since the year 1829, had varied between the
extremes of 7ft. and 12ft., the least depth occurring during the
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Was & navi Eh channel only 9it. deep over the centre of the long March 4th, 1862. SoxE in and important ex ts were made at Shoe-
shoal forming the Sulina bar. In November, 1859, when the works buryness on T y, the IE inst., in the presence of the Lords of

had been brought to a close for the winter, the north E;ar had
advanced 8,000{t. and the south pier 500ft, and then the depth on
the bar was 10ft., which was increased to 14{t. by the following A pril,
although the works had remained stationary. Hopes were conse-

uently entertained that the action of the north pier would, in
ﬂuu. sufficient to maintain an improvement; but these expecta-
tions were disappointed, as in August, when the north pier had
reached a length of 4,600ft., the depth on the bar had diminished to

ft. Every exertion was then made to bring the opposite pier into

y. Accordingly, during the next three wmonths, the south pier
was advanced 1,500ft., and as it was now within 600ft of the north
pier the good effect of concentrating the whole foree of the river
current directly on the bar became at once apparent. Thus, on the
80th of November, 1860, there was a navigable channel of 12ft., and
on the 28th of February, 1861, of 16ft. Then came the breaking up
of the ice in the river, and the furious descent of the extraordinary
high floods, which caused so much damage at Galatz, and submerged
the whole delta ; but this time, instead of the depth on the bar bein
diminished, the swollen waters confined between the two piers an
directed in a r line fairly swept away the remains of the bar
on to the sou and into deep water. From that time to the
present the depth had never been less than 164{t., and frequently it
was as much as 17}{t., over a navigable width of 500ft. This result
had been accomplished by works the cost of which had not exceeded
the sum that alxmn paid in one year only for lightening vessels
over the bar, and without taking into account the excellent shelter
which had been afforded, and the great risks which vessels formerly
ran of being wrecked off the entrance.

In conclusion the author expressed his gratitude to the members
of the European Commission of the Danube for the generous su
port he had always received, and especially to Major Stwokes, R. L.,
the tative of Great Britain, whose enlightened policy, if
allowed to prevail, could not fail eventually to insure to the com-
merce of all nations the best possible means of water communication
with the rich coru-growing countries bordering the shores of tho
Lower Danube.

OCEAN MAIL SUBSIDIES.

Twue return just issued of the estimated expense of the Post-office
ket service for the current year shows a diminution of £79,060
rom the total of Iast year, and £158,881 from that of the year
1860-1. The reduction on the t occasion is entirely due to
the disappearance of the charge for the Galway contract. Annexed
are the several items, which make up the total of £915,807 :—

ESTIMATE YOR THE Post-orrick PACKET SERVICE FOR THE YERAR 1862.3.

Hoyhead sad Kingsiown, § of malle 35,000 86,900
town, for conv ce 900 .. 00
Aberdeen and !arwlnk,m for hire steamn vessels -
toconvey malls .. .. +¢ <0 . .o . . 1,200 , 1,200
Thurso and for conveyance of malls o 1,800 .. 1,800
Sou and the Channel Islands, ditto .. .. 4,000 ., 4,000
Liverpool and the Isle of Man, for hire, &¢. .. .. 850 .. 850
Liverpool and Ramsay, Isle of Mau, for convey-
lﬂﬂﬂ! Illl“' (] L] L] L] i (] L L] lm '] 1M
Pmmmdﬂuiuyaﬂm on . vm; 4% o NS ag 800 ., 500
Huulhlmm‘rlon and C e, difto .. & .4 o0 . 750 .. 750
n’d‘ dim LR 'lliiﬂ - o & ® L & w ﬁ-“; & H
IIIIII'““ M,, LN L LI L L] - m
Greenock, Portree, and Stornoway, ditte .. .. .. 200 .. 200
Btornoway and Aul ditto W 5 e 168 .. 156
mmm,hm da &N 4a w8 U9 o8 IHEE 4 80
Eﬂﬂl-.r. - L LR Ll 5 ] L l m
m& Calais and Dover and including }
Bonktinpten; Vien, Opotie, Lilbon, Oalls, Glvnser 80508 . o
L] L] LR :”'ﬁ'w
of ma'ﬂ,'ﬁb nominally paid for this service, y
15,600 Is virtually on account of the India,
Australin, and Mauritios services )
Liverpool Halifax and Boston, and to and from
L | and New York and Nassau .. £176,340
uct proportion to be pald by the Government
ﬂH““ L] L & W & @ - L] - . l.ﬁm
i '__ITi.m (] lTl.m
Galway and portsin Amerieaa .. .. .. .. «s .. — e 78,000
Bermuda, and St Thomas, and Halifax, and
St. John's, Newfoundland .. .. .. .. .. 14700 ., 14,7
w-lllﬂdh "W &w =8 L Tl L T " . C ] - @ m’m ] m'm
Bruzils and Buenos Ayres, extension of the West
Indies contret .o .o oo o0 4e .0 e o« 80000 .. 30,000
Greytown and Blewflelds .. .. .. .. « .. .. ™ .. —
(This service was accidentally omitted from the
Estimate for last year.)
W Mﬁ:ﬂ,m ST, S ol st
est ween Panama, Ao, an
Vﬂm R L & R o E " 'K @ B a ﬁ.m L] iﬁ,m
West Coast of Africa and England se  ss ss ss SO,000 ., 30,000
Cape of Good Hope and England, £32,400, less £0,000
dbytheoolony .. .. .. ¢« «« a2 o 20400 32,400
Point de Galle and Bydney, £184,072, less moloty to
dehr thecolonies .. .. « .. « .. 67,338 .. 07,386
A and Now Zealand .. .. « o o0 .. 14000 .. 14,000
Alexandrin, Ceylon, Calgutta, Hong Kong, and Eng-
land, including a branch from Marseilles to Malta,
£162,125; loss 55,314 to be pald by the Indian
Covernment, and £15,058 to be paid by the
Australian colonles, and also £15,000 for aban-
donment of reduced fares for Government pas-
m::l :l;n the ul:ul: of the Peninsular and
teampacket Company .. .. .. .. 76,768 ., 04,375
Adenand Bombay .. .. .o o0 se w0 ee e 285,000 .. 22000
India, by alternate weekly communication to Bombay
and Calcutta, for the conveyance of additional
m.ll. - . - 0w im B @ -w Cl - W Y ﬂ,ﬂm Y] ll,ﬂm
Southampton and Alexandria .. .. « .. .. 5000 ., 5,000
China (three months only included in Estimate for
ml'ﬂ (] i - - CX . e ] ® - ﬂ,mﬂ 'Y ﬂ.m
For allowance to Government agents on board the
mmm - - - = oW & & - i ﬁ,mu - -ﬁ.lM
Total for contracts .. £01,992  £091,006
(That M{ ot Entﬁhu;hr;enh. -
p rtion only of the expenses o e
mrﬁahlhhmﬂnh which is borne by the
D ent is included in the
Packet Eatimate ; one-half of the salaries and
allowances belng provided for by the Ad-
miralty.)
m L] L L oW L L LY L LR L] L m LA m
mm - - ' " (] (] - m L] m
M -a -a e - e -w e (' (R o ‘lﬁ e ‘l-ﬁ'
Nﬂn . - & ® L L] - - Tﬂ? LA T“
mnhl - L] L] L] @ L] oA . Wi HT " m
ﬁ.ﬂlﬂﬂmdﬂ i@ BB 8% @ &= Es  am s l,ﬁuﬁ e ].,WD

ant
ve “L015,807 ..

" Total charge for the Post-office

pocket sorvice .. .. .. .. .. t L004,0560

® Of this s taking ns a basis the cost of the [service when that service
does not the amount of the Ocean , and in all other cases Lthe

amount of ocean postage received, about £470,000 may be considered as
‘expenditure for purely postal services.

t £010,060 was £75,000 ha been withdrawn in respect
ﬁl%hﬁm ﬂﬂ‘::d'mdimnﬂ.m ki *

Tar Patenr Laws.—Mr Beeeroft, M.P., of Leeds, bas presented a
Eﬂnn from residents in that town, praying for an amendment of

patent laws,

Tue Mans.—A memorial from the most eminent firms in the
American trade has been addressed to the Postmaster-General, pray-
lﬁhﬂ,m the arrival of the American mails at Queenstown, and

late for the regular trains, speeial trains may be run to bring

il
to Dublin, and i if
hhlznhﬂola special steamers employed, if required, to

J. P. Jomg, LL.D., F.R.8., President, in the Chair.

A rarer by Professor W. Thomson, LL.D., F.R.8., Honorary
Hm;nber, was read, eotitled “ Observations on Atmospheric Elee-
tﬁn t l"

I find that w herie electricity is generally negative within
doors, and almost always sensible to my divided ring reflecting
electrometer. I use a spirit lamp, on an insulated stand o fow feet

from walls, floor, or ceiling of my lecturs room, and connect it by
a fine wire with the insulated half ring of the electrometer. A decided
negative effect is generally found, which shows a potential to be pro-
duced in the conductors connected with the flame, negative relatively
to the earth by a difference amounting to several times the difference
of potentials (or electro motive force) between two wires of one
metal connected with the two plates of a single element of Daniell’s.
I have tested that the spirit lamp gives no idio-electric effect amount-
ing to so much as the effect of a single cell. The electric effect
observed is therefore not due to thermal or chemical action in the
flame. It cannot be due to contact eleetrifications of metallic or
other bodies in eonductive communication with the walls, floor, or
ceiling, because the potentials of such must always fall short of the
difference of Eotﬂntialu produced by a single cell. I have taken care
to distinguish the observed nat effect from nn{:;hing that can be
Frnduc.&d by electrical operations for lecture or laboratory purposes.
I'hus I observe generally in the morning before any electrical ope-
rations have been performed, and find ordisarily results quite similar
to those observed on the Monday mornings when the electrical
machine bas not been turned since the previous Friday. The
effect, when there has been no artificial disturbance, has always
been found negative, except two or three times, since the middle of
November; but trustworthy observations have not been made on
more than a quarter of the number of days,

A few tarns of the electrical machine, with a spirit lamp on its
prime conductor, or a slightly charged Leyden phial, with its inside
coating positive put in connection with an insulated spirit lamp, is
enough to reverse the common negative indication. Another very
striking way in which this may be done is to put a negatively
charge den phial below an insulated flame (a common gas
burner, for instance). The flame, becoming positively electrified by
induction, keeps throwing off, by the dypamic power of its burning,
portions of its own us matter, and does not allow them to be
electrically attracted down to the Leyden phial, but forces them to
rise. These, on cooling, become, like common air, excellent
non-conductors,* and, mixing with the air of the room, give a pre-
ponderance of positive influence to the testing insulated flame (that
15 to say, render the air potential positive at the place oceupied by
this flame).

Half an hour, or often much more, elapses after such an operation,
before the natural negatively electrified air becomes again paramount
in its influence on the testing flame.

That either positive or negalive electricity may be carried, even
through narrow passages, by air, 1 have tested by turning an electric
machine, with a spirit lamp on its prime conductor, for a short time
in a room ted from the lecture room by an obligque ge
about two yards long, and then stopping the machine and extin-
guishing the lamp, so as to send a limited quantity of positive elec-
tricity into the air of that room. When the lecture room window
was t open, and the door leading to the adjoining room shut,
the testing spirit lamp showed the natural n ve. When the
window was closed, and a small chink (an inch or less wide) opened
of the door, the indication quickly became positive. If the door was
then shut, and the window again o the natural effect was
slowly recovered. A current of air, to feed the lecture room fire, was
found entering by either door or window when the other was shut,
This alternate positive and negative electric ventilation may be re-
peated many times without renewing the positive electricity of the
ndjnining room by turning the machine afresh.

I'le out of doors air potential, as tested by a portable electrometer
in an open place, or even hiv a water dropping nozzle outside, two or
three feet from the walls of the lecture room, was generally on these
occasions positive, and the earth’s surface itself, therefore, of
negative ;—the common fair weather condition, which 1 am forced
to conclude is due to a mount influence of positive electricity
in higher ons of the air, untwithnta.ndﬁ; the negative
electricity of the air in the lower stratuin near the earth’s surface,

On the two or three occasions when the in-door atmospheric
electricity was found positive, and, therefore, the surface of the
floor, walls, and ceiling negative, the potential outside was cer-
tainly positive, and the earth's EU.I'EI-GB out of doors negative, as usual
in f[air weather.

* I find that steam from a kettle bolling briskly on a common fire is an
excellent insulator. I allow it to blow for a quarter of an hour or more
against an insulated electrified mnduumr' without discovering that it has
any effect on the retention of the charge. The electricity of the steam itself,
in such circumstances, as is to be expected from Faraday's investigation, is
not considerable. Common air loses nearly all its resisting power at some
temperature between that of bolling water and red hot iron, and conducts
continuously (not, as I belleve, is generally lu‘:pom.l to be the case, by dis-
ruption) as p;iunrj at some temperature below the boiling point, with so
great case as to dmmrgu any common Insulated conductor almost com-
pletely in a fow seconds,

Tue Prixcs Coxsonr MesoriAn.—One of the letters addressed
to the Memorial Committee, and read at their last meeting, was from
the Ross of Mull Granite Company, who state that they can supply
# monolith of red granite larger than any known column in
existence. The obelisk in front of the Winter Palace at St. Peters-
burg, they say, is the largest one in Europe, measuring 93ft. They
state that they can exceed that by at least 71t. in length, and with a
corresponding excess in diametor. This stone, said to have been
hitherto unnoticed, is reported by their manager, Mr. Marshall, to
have been discovered in the Tormore locality, and, what is still
more remarkable, to be already quarried on three sides, It is
described, moreover, as lying just at the surface of the ground, with
a fine open field in front on which it could be rolled out and
“scabbled.” It has an even surfoce, is quite detached ot top
and bottom, is perfectly sound, and of a good red colour. It is
upwards of 100ft. in length, and will average about 12ft. in dia-
meter. The column at St. Petersburg, they state, measures 12ft. at
the base, and only 4ft. at the top; its height being 93ft. Besides
this letter, there is also one to the offect that in the itie formation
between Penryn and Helston monoliths can be shown at this
moment of several thousand cubic fect, perfectly sound and without
a single defect. These are but two examples, among many
others, of the information which has been elicited on the subject.
The committee have been occupied in the consideration of the
enormous difficulties with which the operations, first of quarrying a
monolith of the desired dimensions, then of transporting it to its
ultimate destination, and finally of rearing it, would be attended.
Assuming, for which there is reason, such a stone, at a rough cal-
culation, to weigh some 600 tons, a ton being a horse load, a faint idea
may be formed of the prodigious labour and risk of conveying it to
the metropolis by sea, and still greater by land. Again, suppose it
to have been brought up the Thames as far as Chelsea, the question
of moving it through, in some cases, narrow and tortuous streets
would require a practical solution, 1'hese, of course, are considera-
tions for the exercise of engineering skill, and are only now alluded
to as confronting the pro undertaking from the commencemaent,
Among others, Sir Roderick Murchison is rendering the committee
t?; :i:imlztlum : to the ;u*lnu: : bﬂrul whudtn .Tmunulilh of

le proportions might possibly oun he Duke of

m y who has granite quarries on his cstates is under-
to have made a generous proposal in the event of their
m being proved to yield a stone suitable for the proposed

monument.

the Admiralty and a number of scieatific officers and genotle-
men, with a view of the resistance offered by an iron
built up to resemble a n of an iron frigate's and s

designed by Mr. Fairbairn, sen., to show how the teak

the armour plates might be dis with, and increased s

obtained by a combination of ironwork alone. It is necessary
order to fully understand the object and result of this experiment,
o state that when our first iron { were designed of the Warrior
class nearly all artillerists and scientific men were agreed in the
opinion that the armour plates would require a wooden backing to

y
to
y in

deaden and distribute overa surface the tremendous concussion
with which the shot would strike. It was y determined
that the first frigates should be with 4}-in. armour, backed

up with a double layer of beams laid transversely, in all
1%in. thick, and on this plan the Warrior, Black Prince, &oc.,
have been constructed. target representing a section of the
Warrior thus built was fired at last October at Bhoeburyness during
nearly two days, and, though every desecri of solid shot from
Armstrong guns and 68-pounders were hurled at it singly and in
salvoes of six at a time, this method of construction was shown to
be practically invulnerable. No such satisf results in the wa
of resisting the tremendous imguct of the shot have been obtai
from any other target tried at Shoeburyness before or since. But
the Iron-plate Committee had been led by many experiments, some

yrevious and some subsequent to that at the Warrior t, to
Lﬂ]ievn that greater advantages would be gained by increasing the
thickness of the armour plates and reducing that of the teak backi

Accordingly, in the three iron frigates now building by the Thames
Ironworks, Mr. Laird, and Mr. Mare it was decided to lncrease the
thickness of the armour plates from 4}in. to 5}in., and to diminish
that of the teak from 18in. to 1%in. The Admiralty, however,
reserved to themselves the right of still further altering the contract
up to a certain date, and having the plates of 6jin. without
any teak backing at all, in case there should be found in the interim
such a combination of ironwork as would offer equal resistance, and
thus do away with the necessity of putting a destructible material
like wood between ivdestructible armour plates, which, when once
fixed, ought never to be removed. This object was so desirable
that many attempts have been made to overcome the difficulties
which this method of construction presented, the greatest of all
that of fastening the plates to the target in such a way as w
enable the bolts to withstand the tremendous jar the whole of the
rigid and unyielding fabric receives when struck by a 200-pounder
jin full flight. During last summer Mr. Fairbairn, sen., constructed
an entirely iron target of small size; but the experiments at this
proved the difficulties that would have to overcome in
securing the plate, as with the jar caused by every shot
the bolts gave way, till most of the plates were brought to
the ground, and the virtually destroyed. On Tuesday another
much larger target of Mr. Fairbairn's, constructed on a different
Eehn, was again tried to determine whether the 18in. of wood
tween the armour and iron skin is n to prevent the bolts
and rivets heinﬂ:lutm{ad by.the vibration. This which was
constructed by Messrs, Fairbairn and Co., of Manchester, was 20t. long
by 10ft. high, with a porthole in the centre. The two large plates
ninﬁ the length of the target above and below the port were each
20ft. long, 8it. 4in. wide,and 44in. thick. The plates on each side of
the narrow port were only 9ft. long, but of the same width and thick-
ness. The two large upper and lower plates were each secured
fifteen 2-in. bolls, fastened with powerful screw nuts at the back,
and the two centre plates by eight bolts of a similar description.
These plates were fastened to 1-in. wrought iron plates, representing
the skin of the ship, and behind each line of bolts were straps of
wrought iron 10ft. long by 9in. wide and Jin. thick. The entire mass
was supported by ribs representing the sides of a ship, 18in. deep and
18in. apart made of Jin. plates secured by anﬁla irons 4in. by 4in., and
fin. thick ; while the back ofthe ribs was still further strengthened by
four horizontal strips of wrought-iron, 12in. wide by din. thick.
The armour plates were not wrought, but rolled by Messrs. Brown
and Co., of Sheffield, and the tonguing and grooving which
the Warrior's plates are dovetailed together was not resorted to in this
instance, the plates being planed flat at their and entirely
dependent on the bolts for keeping their places. The whole
was an admirable piece of workmanship, and outwardly seemed
strong enough to resist anything.

The experiment seemed to excite t interest, and the principal
iron manufacturers and iron ship-builders were present from all
of the kingdom. Among others were the Duke of Somerset, Lord
Mountcharles, Lord De Grey, Lord Clarence P Sir William
Armstrong, Sir John Hay, Admiral Grey, Mr. Rolt, Captain Ford,
Mr. Scott Russell, Mr. Laird, Mr Mare, Mr. Bamuda, Mr. Fairbairn
and Mr. Thomas Fairbairn, Mr. Langdon, &c. The target was placed
close on the right of the Warrior target, which, all rusty and Sjnl,ad
here and there in rough deep holes, showed signs of the punishment
it took so bravely last October. The guns, six in number, were
placed at a distance of 200 yards from the target, and consisted of
one 120 and three 100-pounder Armstrong guns with two 68-pounder
guns for solid shot.

The first experiment made was with three 100-pounder Armstron
with 12 Ib. charges, and shells filled with sand, weighing 104
each, and with two 68-pounder guns, with 161b. charge, and shells
filled with sand weighing 50 lb. each. These five guns were fired
at minute intervals, striking the 't on the left-hand of the
and sending the fragments of the broken missiles flying off with a
:iﬂrriﬂc hum thm“ﬁ:'i thﬂhniri] Not much interest was felt in this

rst attempt, as, judgin all previons experiments, it was thought
almost carﬁin tlin.t no Emgnga tI.-]qud have been dm: Yet it is Eﬂt
too much to say that, to those accustomed to witness the effect of
sand shell on targets of such strength and magnitude, this first result
was considered conclusive as to its weakness. An examination after
these five shots were fired showed that no less than eight of the
main boltheads which secured the plates had given way. This was
such a series defection that it could only be accounted for by su
posing that the screw nuts fastening the plates at the back of t
target had been drawn up too tight. The nuts were accordingly
slackened down, and a packing of laynard put between the armour
plates and screw nuts of many of the chief bolts, to deaden the con-
cussion, and the trial was proceeded with. The same were
again fired with the same charges, but this time with live shell, the
Armstrongs having a bursting charge of 8 1b., and the 68's a charge
of 21b., with pillar and concussion fuses. Each shell exploded
with a tremendous crash, and four more of the armour-plate bolts
were broken at the back of the target, snapping off as short as if they
were cast steel. The indent made by the shells was not very much,
though apparently more than was made by the same missiles on the
hammered plates of the Warrior target, and on both the blows of the
68-pounders had told with a severity in proportion to the increased
initial velocity of the smooth-bore over the Armstrong guns. The
latter have a slow velocity of 1,100ft. per second, and maintain this
rate for o long time, while the former start at once at the rate of
1,650ft. per second, but, after the first 300 yards, lose their veloeity
with every 100 yards traversed beyond the point blank n:ﬁe.
Under this experiment one of the plateé®, which had been previously
struck by the sand-shell on the left of the port, had buckled out
about an 1}in., and the whole appearance of the target showed that
it could not stand long. The firing was then continued with one
120-pounder Armstrong, with a 201b, charge and 140 1b. solid sh
three 100-pounders, with 141b. ¢ 110 1b. solid shot, an
one solid 68-pounder. The result of this trial was almost conclusive,
The 140-pounder struck with a terrific blow between the edges of
the top and middle plates, making a dint. The second struck
on precisely the same spot, daukfenfng still further the dint, breaking
the fibre of the iron, and cracking the top and middle plates up to the
nearest bolt-heads. The third shot struck in the wmiddle the

fourth hit again exactly in the same spot where the first and second had
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@ before, and with a crushing noise went right through the
ﬂut, leaving a ru large, irregular hole, which, if made in a

vessel at or near the water line, would have caused a formidable

leak. The shot penetrated not only the plate, but the strap of
wrought-iron d the bolts, 9in. wide mg {in. thick, and beyond
this bent one of the main ribs outwards, The fracture of the

dron & that the iron itself was of excellent quality, but there
was evidently not the same compactness that is produced by ham-
mered w, and the rust was distinetly visible between the layers
of the . Eight more bolts, too, went at this trial, breaking as
short as the former had done, but only one of the rivet heads started.
It was an ntrnurdimr{y piece of ill-luck for this target to get three
shots in succession in its weakest part, but so it did actually happen,
and the last went through. The next trial was made with tgﬁaﬂ
100-pounders throwing solid east iron shot of 200 1b., with 10 b, of

. These all hit in the left-hand side of the target, buckling

out the plate they struck till the ends projected nearly a foot, and
destroyiug all, or nearly all, of the remaining bolt-heads in the other
plates. ended the first portion of the experiments, which,
when agninst targets, are always made at Shoeburyness with shots of
increasing weight fired singly, and then the same charges flred in
salvoes together. But it was seen, after the last trial, that it was
useless to proceed with the salvoes ; for, as nearly all the bolt-heads
retaining the plates had been broken off, it was evident that the first
salvo would bring the whole mass to the ground. The firing was,
therefore, discontinued, and the target thus practically struck its flag

at the conclusion of the first half 4:}; the experiments.,  T'he trial, on

the whole, was considered unsatisfactory. Tt was admitted on all
hands that the target as constructed had most undoubiedly failed.
But the chief *iron men” attributed this failore partly to defects in

the mode of fastening, and partly to the plates used being rolled

instead of hammered. The supporters of the teak backing, on the

other hand, attributed the failure wholly to the absence of timber

between the armour and the skin, to distribute the force and deaden

the jar ulixon the plates and their fastenings, These gentlemen

seemed to have much reason on their side when they pointed to the

Warrior target, which had gone through every ordeal during nearly

two days’ pounding, and was still, beyond all comparison, more

perfect than the iron one, which had broken down in little more

than an hour's firing. There is no doubt but that Mr. Fairbairn's

target was disproportioned in the strength of its fastening. It was

suggested that a * washer” between the serew heads of the bolts and

the armour plating of a softer metal, such as lead or copper, might

have saved the bolts themselves from breaking, and that a packing

of tarred felt between the plates and the ribs would have deadened

the concussion as much as timber. "I'hese may be worth trying,

though we think, with all deference, that nothing cheaper and

more effectual will be found than the timber backing. The chief

value of these experiments, however, is not so much to

ascertain the amount of iron required to resist the shot as

to find out what description of fastenings will keep the plate

in its tion when repeatedly struck. The fastenings are, in fact,

the only great difficulty in the way of making perfectly invulnerable
iron frigates. We venture to thionk that bolts of iron wire rope
might do the work. We don't say they would, but as every other

description of bolt has been tried, and failed, it would be worth
while experimenting to see what these could effect. They might
be lastened at the back by driving an iron nail-shaped wm{gﬂ into
the centre of the rope, and then fusing and welding the wires into
a rivet head over this again. During these experiments, as during
every other at Shoeburyness, the much greater force of the blow
inflicted by the old smooth-bore (8-pounder over the Armstrong
shot of double its weight was strikingly evident. This ix partly
due to the much greater initial velocity of the smooth-bore guus,
and partly to the fact that the conical point of the Armstrong
shot in pearly all cases breaks off short on striking the target,
Against iron targets or ships comical shot are about the worst that
can be used, a.mi both to realise the full effect of the Armstrong

n and to test to the utmost the resistance of the target, it would

better if flat-beaded shot were used on these occasions. It would
also be as well if the Government were to test a target lined with
only nine inches of teak, according to the plan on which the new
iron frigates have been ordered. It would be rather a pity to find
at the last moment that n mistake had been committed by reducing
the teak at all, and nothing but actual practice at a target can ascer-
tain this satisfactorily.

OBELISKS.

A conngsroNpesT of the Times gives, with reference to the Prince
Congort Memorial, the following particulars of large monoliths,
including obelisks :—

“ This idea of an obelisk naturall
viz., the material, the size, and the mode of transportation. As to
malerial, the Dritish Islands give us abundant specimens of the
finest granile, & stone with which we are all familiar. London
Bridge is a specimen of the blue-gray granite of Aberdeenshire, All
the granite of the Royal Exchange is the granite of Devonshire,
differing but little in quality and not at all in colour. Waterloo
Bridge (at least all the upper part) is Cornish granite of a less com-

texture and a somewhat lighter colour. The red granite of
eterbead, in Aberdeenshire, was, I believe, first introduced into
Londou by the late John Renunie, the engineer, who directed that a
slab of it should cover his grave. We are now very familiar with
it, in the polished shafts of the Carlton Club, in all our cemeteries,
and it s generally the material which we see polished in the drinking
fountains. Tt is very compact and beautiful.

“ The ﬁmnlha gpoken of as the Ross of Mull is much coarser and
of a brighter red. I have a polished specimen I brought from that
neighbourhood, which is very beautiful in colour, but very coarse ;
but Nicol, in his Geolagy of Scotland, scems to suggest two sorts—
viz, ¢ pale and high red.”  Ie also says, * It is the only grapite to
be found in the Western Islands. It appears limited to the South-
western extremity of the Island of Mull, and the formation is sur-
rounded by the sea on three sides. I never visited the quarries at
Peterhead, in Aberdeenshire; but the same writer says the granite
of that locality is occasionally sienitic or porphyritic, which latter
characteristic is often seen in the polished specimens. 1 am not
aware whether these quarries can be approached from the sea, but [
believe the stones at present are brought by land to Aberdeen, and
then nhui:i]pod I recollect, some years since, when there was a desire to
use ed granite shafts -Ii"HL or H0ft. long for the columns of alarge
public building in London, it was suggested that the road bridges in
Aberdeenshire might prove unequal to the weight of such large
stones though there was no difficulty whatever in obtaining them in
the quarry itself. Leaving for the moment this part of the question,
I now come to monolithie obelisks. They had their origin, as all your
readers know, in t, and l}nt‘l'ﬁl:hmt.n.nﬂi all the Ienruiug of
Zoega in his great work, De Origine et Usu Obeliscorum, their origin
appears to be unknown, and no good reason has ever been given, in
my judgment, for their introduction. Their use is well-known.

were sel up in pairs before the great temples, and they were

to record the dedication of the temples and obelisks to various

Deities, the names and titles of the Kings, with the fulsome additions

that usually sccompanied such dedication. Champollion gives a

translation of the inscriptions on the four faces of the Paris obelisk,

which shows Lhm_am erected by Hamses II. and his son,
Ramses 111., with objects.

“The name given by the Grecks and Romans to these monu-
ments is rather ignoble,—e¢fiieg, a8 your readers know, is the Greek
for a spit, and oﬁhmu is of course the diminutive. How many

suggests three questions,

were set up in Egypt in the days of its greatness I have no means
of knowing, but 48 of different sizes were removed to Home.
A set the example, and it was followed by his successors

down to Constantine. During that period of 340 years these 48

obelisks were set up in Rome, and were standing in the time of

Valentinian and V A.n. 864, for in the ‘ Re ) or cata-

d:ﬁm at that time by Publius Vietor,
as t—t 0

il e (great), six, viz., two in the Circus
laxim lh'gruuu!whiuhhm&hlgﬁ, lesser 88it. ; one in

1

;

—

==

—

Lhe Vatican B2ft.; one in the Campus Martine 72t ; two al the
Mausolenm of Augustus, 424{t. Obelisks (small) 42.'

“ All these six great obelisks have survived the ravages of the
(roth, the Christian, time, war, and flood, showing the enduring
mounumental power of a monolith. The largest of these stones—
that before the church of 8t. John Lateran—was originally set up at
Thebes, it is supposed 1,700 or 1,800 years before Christ. After
remaining 2,000 years in its native city, it was floated down the Nile
to Alexandria by Constantine ; that emperor having intended it to
decorate his newly-founded city on the Bosphorus ; but, having died
before this was accomplished, his son Constantine brought it to
Rome, It was conveyed from Alexandria to Ostia, and up the
Tiber, in a vessel of 800 oars; it was then removed by land and set
up as the spina of the Cirens Maximus. The land journey extended
to three miles, which was performed on low-wheeled wagons., 1'he
date of its being raised was A, 3567. It is not known when
it was thrown down, but it was found by Sixtus V. broken

———— ——

in three liiram.-u and buried twenty-four Homan ms in the
ground. Its height is stated to be 148 palms. It was set
up in its

sresent place, as was also the obelisk, in front of St
FPeter's, by Elm celebrated architect Fontana, who also removed and
erected the great obelizk in front of St Peter's. It is impossible to
follow out tﬁiﬂ subject, but those who desire to do so may find all
the circumstances of the Homan obelisks fully discussed in a very
learned paper read by the Rev. Richard Burgess before the Institute
of British Architects, May 81, 1868, and in the report of the dis-
cussion of June 14, which followed, by Bir Gardner Wilkinson and
others. At this meeting Mr. Bell, the senlptor, also explained his
ideas of the proper lines or forms of an obelisk, in which 1 agree,
I am indebted to this paper by Mr. Burgess for many of the fore-
going particulars. The Lateran Obelisk is red granite or gienite,
and covered with hieroglyphics most beautifully cut. I believe all
the Egyptian obelisks are red sienite, from the quarries of Syene
(whence its name), and many travellers have noticed the faet that
two unfinished obelisks of enormous sgize still remain in those
(uarries.

“This reference to the eolour and material of the obelisks ol
autiquity leads me back to the first point of my remarks, and 1 have
only to express ahut)ﬂ that the English monolith may be of red
grauite, aud, if possible, of the granite of Peterhead, so similar in
colour and quality to the Roman obelisks."

“The third point, to which 1 will shortly advert, is the means and
cost of removing, working, and setting up large stones, [n ancient
times Herodotus speaks of a monolith temple of Latona removed
GUU miles—of course principally down the ﬁilu—fﬂ.ml, if his dimen-
siong are to be relied vpon, its weight must have been 5,000 tons.
The mode adopted by the Egyptians is shown, like everything else
belonging to that remarkable people, in the paiutings on the walls
:-II; the tombs, It was effected by mere brute force, and by thousands
Ll TNen.

“In modern times we have exact details of the method pursued
by three architects, viz, that of Fontana,in his book Della Trans-
portazione dell’ Obelinco Vaticeno, published in 1590; next, the re-
moval of the great stone on WIhi-‘:IIJ the statue of Peter the (ireat
stands, by Le Comte Caabary, or Lasecary, I'aris, 1777 ; and, lastly,
the curious book of M. Lebas, the French archilect, employed to
bring the obelisk of Luxor to Paris and to set it up in the Plwce de
la Coneorde, Paris, 1839,

“ The St. Petersburg monolith was found in the marshes of Fin-
land, is of dark gray granite, and it weighed 1,450 tons, wae moved
four miles by land, and floated across the Gulf of Finland on a great
raft towed by two ships. The expense, as far as 1 can make out,
was 70,000 roubles.

“ In the Frevch instance the obelisk was lowered into a canal cut
to the Nile, and received into a vessel (the Luxor) built on purpose,
having an opening in the stern. This vessel crossed from Alex-
andria to Toulon, then to Havre, and finally ascended the Seine,
where it was moored at the foot of the incline leading up to the
QQuai, and rolled on a platform to the middle of the Place de la Con-
corde, where it was set up. The cost of this work is stated
variously at from £25,000 to £30,000.

“ I will pot intrude upon your space’to refer further to mono-
lithiec shafts of columns than to state that the columns of the Pan-
theon are in one stone (the front row gray granite, the second row
red granite), from the island of Sardinia ; and also that at 8t. Peters-
burg there is an isolated column, “the Alexander column,” B0[t.
high, in one stone. This column was designed and executed b
M. Montferrand, a French architect, who also built the Izas
Church ; the shafts of the columns of the portico of that church
are G0ft. high, in gray granite, each in one stoue, and the masses of
steps up to the portico are also in ringle stones and of enormous
dimensgions, 1 believe there is an account published of the mode
adopted for moviog these stones, but I have not been able to see it.

“ In conclusion, I may add that a monolithic obelisk, of the exact
proportions of the Luxor obelisk, and 100ft. high, would be 10ft. Gin.
dismeter at the base, and 6ft. Gin. under the pyramidion; and its
weight, wronght and polished, of Peterhead granite, would be about
600 tons. To procure and raise such a stone in Hyde Park ought
not to offer any particular difliculties to the architects of our own
country.”

Mr.riatimﬁr Clark, writing from Cairo, also gives the following
particulars of the obelisk at Alexandria.

“ As the Alexandrian obelisk, which is the property of the British
nation, has lately formed the subject of several letters in your
columus; I have, through the assistance of the English Consul at
Alexandria, obtained permission to excavate round it, and examine
it, and the following account of its present condition may probably
be interesting to your readers :—

“ It lies on its side, imbedded in sand and shingle in the Western
Harbour, Its under side is from 6ft. to 18it. beneath the surface of
the soil, and about 10ft. above the sea. Its base is about 12{t. and
its apex S0ft, distant from the inner gide of o rough rubble sea wall,
which is 184t. thick, and 24ft. high. The sea just washes the base
ol the wall;and the gravelly bottom deepensso gradually thata vessel
drawing 20ft. of water could only approach within 400 yards. The
obelisk is of granite, and is perfectly sound and unbroken, with
the exception of its apex, 20in. l’.’l-'y which have been broken
away, but could be readily restored. Its present length is
G6ft. 10in.; its breadth at the base is 7ft. Gin. by 7It. lin.,
and at the top where the apex commences 5{t. 1in. by 4ft. 10in.; the
apex when complete is 7ft. 11lin. high. The base is not flat, but
roughly rounded as the stone left the quarry, and as 18in. of this
would be necessarily built in its foundation, its height when erected
as an obelisk would be 67ft. 1 believe the one at Paris is nearly 3ft.
higher. Its weight is about 170 tons. Delore describing its condi-
tion I will speak of that of the fellow monolith, so well known as
“ Cleopatra’s needle,” which stands ereet a few yards to the castward.
T'his measures 7ft. 8in. hﬁr /dt. 7in. atthe base, and appears both in
size and in its hieroglyphics to be almost a fac-simile of the fallen
one, On the north side, facing the sea, the hieroglyphics appear
nearly as perfect as when they left the sculptor's hand, and on the
west side they are equally so, except near the bottom and at the ex-
treme top. On the east side they are also perfect for one-third of
the breadth throughout the whole height, but on the remaining
two-thirds and on the south side they are nearly obliterated, and the

ite is much decomposed, a few only of the deeper markings
g:rm'n;inuliy 2in. or din. deep) being faintly discernible. It is evident
that it has at some period lain on its side, partially imbedded in a
soil which exerted a decomposing action upon it.

“The fallen obelisk is in this r t in a better condition, every
himg:g'phiu upon it being perfectly legible. On the two lateral
faces they are very bold and grfmt, and by mining under it in
places 1 was able to ascertain that those on the nunder side are in the
game condition. The upper face is the most imperfect, the surface
being worn and injured, and the figures partially obliterated, though

still very legible. The worse feature is, however, the state of its
Hdm four of which have been broken away from top to bottom,
usually to the extent of three or four inches, and near bage one

of them has suffered a still more extensive injury. This

reatl
deteriorates from the beauty of the obelisk, and constitutes, A

1 think,

the only real ground for those who think it not worth the expense
of its removal to England. It will be n&:ln covered with earth
after the visit of his Highness the Prince of Wales, to prevent
the sale of fragments by the Arabs; but a model of it in its present
state will be forwarded in a week or two to 1, Victoria-street, West~
minster, to the care of Bir Charles Bright, who will, doubtless, have
leasure in showing it to any who are interested in the subject,
here is no p;ruunﬁ for the supposition that either obelisk is un-
dergoing any decay or deterioration in its present position.”

= == - -

WOOD’S FERMENTING TUNS.

Twms invention, by Alfred Wood, of Lowes, Bussex, has reference
more ularly to the fermenting tuns employed in brewing beer
in which “covers " or  barm separators " are employed for sepa-
rating the yeast from the beer as it is formed during the process of
fermentation, Buch covers have been variously construocted to act
as attemperators or coolers to the fermenting mass in the tun by
being formed of & hollow metal vessel through which cold water
was made to flow, or they were formed of wood with a coil of metal
pipes fixed to the under side, which was consequently immersed just
under the surface of the fermenting worts, and through which cold
water was made to flow ; the yeast rising through small apertures in
the cover was deposited upon the upper surface of the same. All
these contrivances have, however, failed more or less to mmm

] '
the

the object for which they were intended, because, in the first
they were wronglully made to act as attemperators or coolers
surface of the fermenting mass where the yeast is s Which
carries with it particles of unconverted starch and gluten, and these
particles on being thus cooled were precipitated into the warmer
and consequently less dense mass of fermenting worts, instead of
rising to the top of the cover, and being there brought into contact
with the atmosphere.

Secondly, the attemperating action of the n‘fﬁer surface of the cover
upon the yeast deposited upon it was not sufficient to act upon and
separate liquid particles carried up with the yeast.

hirdly, the openings through which the faut rises on to the
cover were too small, and consequently the liquid particles and gases
were in a great;measure squeezed out of the yeast before it arrived
on the cover.

The object of this invention is to remedy these defects, and for
this purpose a “ cover " or “ barm separator ” is applied to the fer-
menting tun, of which the under side, which is in contact with the
surface of the fermenting liquor, is formed of wood or other good
non-conductor of heat, while the upper surface of the same, upon
which the yeast is deposited as it rises from the farmanlulzﬁ liquor, is
formed of a flat hollow metal vessel through which water is
made to flow, The yeast, which rises freely through a large aper-
ture formed in the cover at one end of the tun, is thus acted upon
by the cold upper surface of the cover, whilst the surface of the
fermenting liquor is effectually protected from n.u.f such cooling
action by the intervening non-conductor of heat, and the ipita-
tion of yeasty particles into the fermenting liquor is by this means
preveoted. It is preferred to fix this cover in an inclined position,
and at the lowest side of the same are provided pipes for conducting
the beer which is separated from the yeast on the cover back again
to the bottom of the tun. On the bottom surface of the tun is formed
another hollow metal casing through which, when the fermentation
of the liquor is nearly completed, cold water is allowed to Mﬂ
which the beer is cooled and acid fermentation prevented from
ling in. In come cases where the fermentation of the liguor is
sluggish it is accelerated at the commencement by passing hot water
through the double bottom of the tun § or if the fermentation should
proceed in too violent a mannper it is checked to any required
extent by passing more or less cold water through the double bottom
during the process of [ermentation.

Fig. 1 shows a lougitudinal section through the fermenting tun ;
Fig. 2shows a transverse section ; Fig. 8 shows a plan j and Fig. 4 a
gectional plan on line X, X,

Near the top of the fermenting tun A, which may be of any
ordinary construction, is a cover Hjurmaﬂ of wood or other material
which is a bad conductor of heat; this cover is fixed in aslan
position in the tun, as shown, and fits close to three of the sides
the tun, thus forming a yeast chamber A'. At the fourth side where
the cover is highest a space C is left between it and the tun. At this
edge of the cover is fixed a vertical rim D, and upon the u surface
of the cover B is placed a shallow metal vessel or g E, the
tuﬁlsurfnna of which may either be plain or co and inside
which a series of transverse partitions, F F, are fixed in such a
manner that every following one has an aperture at the reverse end
to that in the preceding one, as scen more clearly at /' /] in Fig. ﬁ
where a portion of the top plate of the casing is removed. éﬂl
water is made to flow into this casing at M, and is cansed -
tions I' and G to flow backwards and forward over the entire area
of the same, and eventually escapes through the pipe I. A short
distance in front of the vertical im D is a metal pipe J, through
which also cold water is made to flow. By this arrangement, if
tun is filled with the fermenting liquor up to the under side of the
cover i, the yeast as it is formed will up freely through the
wide opening C, will fall over the Edfﬂ of the rim D on to the cold
surface of the metal casing E, coming in contact at the same time

with the cooling surface of the me iﬁ J, and then gradually
descending upon the inclined surface u? e attemperating metal
casing in a thin layer, will thereby be th hly acted upon both

by the cold surface of the casing and by the atmosphere. The yeast
becomes by this means perfectly separated from the beer that s
carried up along with it, and the latter, passing down to the lowest
point of the cover, finds its exit through the small pipes K K,
which conduct it back down to the bottom of the tun. On the
bottom surface of the tun is another hollow metal casing L, con-
structed with partitions M M, baving openings m m, similarly to the
before-described yeast attemperator E, and through which, at & cer-
tain period of the d‘)ﬂ]cﬂﬁl of fermentation, cold water is made to
flow, the partitions M M serving both to cause the water to circu-
Iate over the whole surface of the casing, as also to strengthen the
same 60 that it can bear the weight of a man when the tun is
am'Ft.iad for cleansing purposes.
he mode of operation in the fermenting tun is as follows :—The

wort 18 pitched with yeast in the usual manner, and the tun is filled
up to the under side of the cover to the height indicated by’ the
dotted line in Fig, 1, so that a certain quantity of the worts lies
upon the top of the cover, owing to the comm tion formed bz
the piiﬁzs K K. On the fermentation setting in the yeast as it
formed, accompanied by unconverted particles of starch and gluten,
and containing at the commencement a large amount of essential
oils of the hops, rises through the opening C and falls over the rim D
on to the attemperator E, as already described; it passes down the
surface of the same, and the liquid, becoming se ted from it, finds
1ts way in a cooled state through the pipes K K to the bottom of
the tun. During the earlier stages of the fermentation it is best to
rouse the thin yeast into the liquor upon the cover, and to pass the
same down into the tun through the }:‘I:Jnunl N inserted in the open-
ings of the pipes K. This is an imHorla.ut feature in this inven-
tion, a8 by this means the essential ol of the hops which passes u
with the yeust becomes fixed in the liquor instead of being ?nh.l.ﬂ]:
ised and lost as was heretofore the thus effecting a great saving
in hops and improviog the flavour of the beer. Should the fermen-
tation proceed too sluggishly at first it may bo accelerated by pass-
ing warm water through the bottom attemperator L. The circula~
tion of the worts continues until the yeast which is formed becomes
thick, when the openings in the cover leading to the pipes K K are
cloged, #o ns to t the yeasty beer from passing back into the
tun ; & funnel is inserted into these apertures, through which
clean beer from a previous brewing is in from time to time
make good the loss of the liquor ting from the formation of
yeast. The beer as it settles from the yeast in the cham-~
Alis drawn off through the cock O for

is also poured back the funnel N. When

become sufficiently attenuated and the vinous fermentation
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nearly ceases cold water is made to circulate through the bottom
altemperator L, 50 as to cool the mass and check further fermen-
tation, when the process will be completed and the beer fit for use,
In some cases the fermenting tun is employed for storing the
beer after the fermentation is completed, by which a great economy
in space, in waste, and in apparatus is effected. For this purpose
the aperture C in the cover, as also the small holes leading to the
pipes K K, are effectually closed up and the yeast chamber A! is
filled with cold water, thus forming a perfectly air-tight vessel,
which is effectual'y shielded from the heat of the atmosphere, and
in which the ripeness of the beer may be bhastened or retarded, by
means of the attemperator L at the bottom of the tun, at the plea-
sure of the operator., The beer is drawn off from the tun when
required through the cock P fixed in the bottom of the same. The
““cover” or * yeast separator " to the tuns may be arranged in such
a4 manner as to rise and fall in the tun according to the level of the
worls in the same. For this purpose they may be constructed as
shown in Figs. 5 and 6. Fig. 5 shows a longitudinal section, and
Fig. 6 shows a plan of the apparatus. A is a fermenting tun of
nriinnr}* construction, provided with an attemperating vessel N at
the bottom ; B B is the wooden bottom to the cover, which is not
fixed to the sides of the tun; and E E the attemperating vessels
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fixed on the top of the same, into and out of which the water is
caused to flow through the flexible pipes z z. The aperture C
which extends across the cover is in this case situated in the mid-
dle of the same, and the cover slopes up to it from either side. A
rim, D D, is fixed at the edges of this opening, and round all four
sides of the cover is fixed a rim F, forming the yeast chamber; to
this rim are attached the chains G G, fixed to a central chain H,
which passes over pulleys 1 I, and is also fixed to a balance weight J,
by which the cover is kept suspended in the tun. As the level of
the worts in the tun rises or falls, so this cover, floating on the
surface of the same, is caused to rise ond fall with it. The pipes K K
for conducting the liquor back to the bottom of the tun are made
flexible to allow of the motion of the cover, and other flexible
pipes, L L, are Rmvided, leading from the top of the cover to the
cocks M M fixed in the sides of the tun for drawing off the beer
from the yeast chamber when the pipes K K are closed. Mr. Wood
sometimes forms such floating cover with an aperture at each end
of the same, and then forms the cover so as to slope down toward
the centre, and in some cases he provides omly one aperture at
one end of such floating covers, and makes them to slope down
towards the other end, similar to the fixed cover shown in
Figs. 1, 2, 8, or the cover is made flat instead of sloping.

VAVASSEUR'S MACHINE FOR RIFLING

CANNON.
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T invention for a “ New or Improved Transportable Ma-
chine or Apparatus for Rifling Cannon,” by Josiah Vavasseur, of
28, Gravel-lane, BSouthwark, consists in so constructing and
arranging to be driven by manual power the machinery used for
rifling cannon in combination with new or additional parts =0 as to
Em:u]un- a machine capable of being readily moved or transported
rom gun {o gun, and place to place, in order that the operation of
riling may be carried on in the place where the guns are used, as,
for exnmple, in fortresses or ships, thereby avoiding the expense and
immeonvenience of removing the guns any distance from their position
to the arsenal or other place where the rifling is usnally done.

Fig. 1 i3 a longitudinal elevation of the improved transportable
mschine or apparatus, with the carriage for holding the gun in
position for the purpose of rifling the same; Fig. 8 is a plan of the
game machine and carriage; and Fig. 2 is a view, drawn to an
enlarged scale, of the arrangement for rifling or cutting the grooves.

The machine for rifling consists of a bed A, similar to a lathe bed,
fitted with a saddle B, travelling along the bed carrying the end of
the rifling bar O, eross slide D, rack k, radius bar I, and screw G,
for travelling saddle similar to an ordinary rifling machine. At one
end of the machine is fitted a bracket and chuck H, with a hole large

enough to receive the muzzle of the largest cannon the machine is
designed to rifle. Four or more set screws i, i, i, i, are tapped
through this chnck for the purpose of setting the gun or other piece
of ordnance concentrically with the rifling bar, and securing it in
its position when so set. At the other end of the machine may be
mounted a fly-wheel J, so that the machine may be driven by
manual power where, from position or other circumstances, other
molive power is not available.

The bed of the machiue is carried on four wheels, on the axles of
which are fitted eccentrics K, K, by means of which the wheels may
be raised or lowered so that the bed of the machine can rest upon
suitable standards fixed to the machineg, or ean be lifted on to the
wheels and transported from gun to gun as may be required.

The bar C used for rifling is hollow; on the end to which the
cutters are attached a block L is fitted, which fits the bpre of the
gun, go as to slide up and down the barrel freely ; the hole at this
end of the bar is enlarged to admit of a cone M. On the sorface of
this cone, at right angles to the axis of the same, the culters rest.
The cone is fastened to the end of a small rod N, Fig. 8, which is
continued right through the end of the bar carried by
gaddle B, This end of the rod is screwed, and a small hand-

the travelling

——
wheel O is tapped to fit the screwed end of the rod. DBetween the
boss of the wheel and the end of the bar a cam P is placed; the
object of this cam is that, previously to the bar being run back up
to the breech of the gun or other piece of ordnance to be rifled, the
cam P is to be so placed as to allow the cone M to recede back
towards the breech of the gun, a spiral spring pressing against the
cone for this purpose; this allows the cutters to fall in towards the
centre of the bar, a small spring being used to press on them for
that pu When the bar has arrived at the h end of the
cannon the cam P is turned so as to bring the cutters back to the
same place exactly in which they were at the finish of the last cut:
the necessary feed is then given by the small hand-wheel O. The
block L at the end of the bar, through which the cams project, 18
made so as to be changed to suit the different sizes of guns or other
pieces of ordnance it may be required to rifle.

The carriage on which tha gun or other pieces of ordnance is to
be placed during the operation of rifling is mounted on four
wheels K, R, so as readily to be moved alongside the gun it is pro-
posed to operate upon. The gun is lifted into the carriage, the
trunnions resting on V-shaped carriers 8, S, with a screwed
piece T, T, beneath each, and a nut worked by a worm and whee
similar to a screw jack. This arranzement allows the gun to be
readily raised, if necessary, for the purpose of adjusting it for rifling.
The carriages which c the V-shaped carriers and screws can
also be moved transversely by means of a screw; this, with the
SCTeWs i, i, i, 1, for the muzzle, allows the gun to be adjusted readily
and accurately. With this machine the cannon may, in some
instances, be rifled without even moving it from its carriage.

The machine may be also fitted with a bar for reboring the cannon
previous to rifling, when necessary, through the cannon being old or
badly bored.

MEYER'S SLIDE VALVES.

Turse improvements, by H. C. Meyer, of Hoxton, consist, firstly,
of certain appliances to the ordinary slide valves now in use, and
by means of which the friction ou the face of the valve is reduced to
a minimum, and consist of eccentric axles provided with wheels
placed on the sliding part of the valve, and revolving in bearings
placed on each side of the wheels, the bearing bracket or plummer
block being fixed on the pressure side of the slide bearing, being
close to the wheels in correspondence with rails fixed on the face
side of the stationary frame of the valve.

Secondly, in this arrangements the axles are not eccentric as in
the first plan, but will be fixed on to the body of the sliding valve,
and the wheels will revolve in one and the samne position on the
rails of the stationary frame of the valve.

FIC. 6.
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fi Fig. 1 is a front elevation ; Fig. 2, vertical section, taken at A, B,
of Fig. 1, showing slide pressed close to the face forming the water-
tight joint; Fig. 8 is a side elevation with the slide not closed or
raised from the face; Fig. 4, a transverse section showing the appli-
cation of the metallic double-joint face; Fig. 5, a plan or transverse
section showing position of india-rubber packing, to assist in form-
ing the joint. A denotes the stationary frame ; B, the face which
abuts against the face on the slide ; C, the rail on which the flanged
wheels attached to the slide travel when the slide is put in motion ;
A% upright guide for the slide, bolted or screwed to the stationa
frame ; D, the slide to which the plummer blocks E are E-El:'lll‘(:'f:
such plummer blocks forming the E«ariug& for the axles I of the
wheels : these axles ave at the ends constructed so as to form axles
of smaller diameter (see f, Figs. 2 and 3) for the wheels to turn
upon, this smaller reduced axle being eccentric to the circle of the
main portion I of the said axles, that is, close to its circumference
and not at its centre.  The axle F is at the middle provided with a
lever arm (i, keyed on to the axle, secured to another lever H, con-
necting the same to the other lever arm G of the other axle F, and
to the connecting or working rod I. K is a square rod secured (free
to turn) to the slide,

Supposing the valve to be shut, as shown in Figs. 1 and 2, and
it is desired lo open the same, the connecting or working rod I is
moved, which, through the levers G and H, communicates motion
to the axle F, /| giving the axle I, /] a quarter turn, thus forcing
the wheels on the rails, and raising the slide from contact with the
faces; then, by continuing to move the working rod I, the slide is
moved from the valve opening, and when the valve is to be shut
again the rod 12 is turned a quarter turn, causing the hook J to
embrace the working rod I, to insure the wheels being kept in con-
tact with the rails while the slide is in progress of being shut, and
when the slide is fairly over the valve opening the hook is to be
reversed, and then, by continuing the motion, the axles will make a
quarter of a revolution and bring the face to close contact.

Fig. 6 shows another arrangement with loose faces; L are loose
angle irons brass-faced (cast) bolted to the valve (M), with vertical
slots, to allow the angle irons brass-faced (L) being by the pressure
of the water kept close to the brass fuces, keeping the same water-
tight. For the eccentric motion wooden faces would be preferable
to those of other materials. The loose metal faces may be used with
advantage for steam engines
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T urs invention, by Messrs.
Savory, of Gloucester, con-
sists in applying certain me-
chanism to the barrel or
cylindrical part of the hori-
zontal boiler of a stationary
or portable nnglina, for the

of winding ropes or
Emﬂﬂ pit's mouths, or for

WA
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ughing or other purposes. | i

Mt progosed 10 pace N

drum round the horizontal t'i'll (AT

boiler, which drum is caused
to revolve by suitable wheels
or gea connected to the
engine. The drum is to be
made of wrought iron with
a suitable cast iron head or
ring at one or both ends;:
this ring is 0 bave teetl
cast iuside, to gear into a
pinion or pinions on the en-
gine or other shaltl; a part
of the breadth of this ring
is turued out true, to run on
a number of friction rollers
on the barrel of the boiler,
When two drums are used
they may be constructed with
B cast iron bead at one end

|

|
L e

‘F 'y

—— = 0

A. SAVORY’'S WINDING APPARATUS,
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and a wrought st the other
with friction rollers, as before. The rope is to be guided on th,
drum in the following manner:—A pulley is fixed on a hori-
zoutal spindle in a suitable frame, to receive or bear the rope
from the plough or other thing te be drawn; two other pulleys
are fixed on t]u!_ same frame on vertical studs or nl_-iudlm, “'ihl
grooves turned in each to fit the rope, and placed one on each
side of the rope, so that the grooves of the guide wheel are
opposite the periphary of the drum where the rope runs, and con-
nected with suitable wheels to the internal gearing of the drum ring.
The pitch of the screw s proportioned so as to move the frame
during one revolution of the drum a distance corresponding with a
little more than the thickness of the rope.

Fig. 1 is a side clovation of the apparatus; Fig. 2 isa transverse
vertical section ; and Fig, 8 a longitudinal vertical section.

ais a drum of metal placed around the horizontal boiler of the
engine, and caused to revolve by pinions b, b, working within heads
ar rings e, ) laced or fixed on each end of the drum a, and having
also teeth within them which correspond with those of the pinions
b, b, these pinions being firmly secured to the engine shaft, as shown
at Figs. 2 and 8. A series of friction wheels or rollers d, d, are se-
cured by suitable bearings to the barrel of the boiler, for the pur-
pose of supporting the drum « and maintaining it in position, or 1he
friction wheels d, d, may in some casea be attaclied to the rim of the
drum a, and revolve round the periphery of the boiler ends.

FiC.3.

At Figa. 1and 2 will be seen the. method of guiding the rope
rouud the drum a, to prevent its overlapping. A pulley ¢ is fixed
on a horizontal spindle in a suitably constructed frame, to receive or
bear the rope from the plough or other thing being drawo; this
pulley has another small pulley or roller ¢! immedistely alove it, to
lﬂ!ldi the rope in ils Jriamsiayre thrnugh two horizoptal grooved
wheels £, £, fixed on studs or spindles attached to the before-men-
tioned frame; the edges of these grooved wheels touch each other,
thus formivg a circular opening for the rope to pass through; the
framo is provided with suitable bosses 9, g, having an internal scrow
thread cut therein to fit on a horizontal screw shaft h, secured by
brackets or otherwise to the frame of engine or boiler. Tlis screw
shalt is so placed that the ves of the guide wheels are opposite
the lower periphery of the drum a, where the rope runs, and is
connected with suitable wheols to the gearing inside the drum ring,
as shown at Fig. 8. The pitch of the screw upon the shaft a, as
also the number of teeth upon the wheels driving such shaft, are
Erupuﬂiuuﬂl 50 a8 to move the frame during one revolution of the

rum a, & distance corresponding with a little more than the thick-
ness of the rope,

— .

Trarric Recerrrs.—The traffic receipts of railways in the United
Kingdom, amounted for the weok ending the Ist of March, on
10,100} miles, to L466,290, and for the corresponding week of last
year, on ,8714 miles, to £483,020, showing an increase of 237}
miles and a decrease of £17,680. The gross receipts on the follow-
ing fourteen railways amounted in the aggregate, on 6,601} miles,
to £354,060 ; and for the corresponding week of 1861, on 6.4 i les,
to £370,485, showing an increase o 1564 miles and a decrease of
£16425. The decrease on the Great Northern Railway amounted
to £1,808; on the Great Southern and Western to £377; on the
Lancashire and Yorkshire to £4,461; on the London and North-
Western to £4,208; on the Manchester, Sheffield, and Lincolnshirs
to £1,668; on the Midland to £2,734; on the North-Fastern to
£2,925; and on the Bouth-Eastern to £1,159—total, £19.320. Dut
from this must be deducted £975, the increase on the Caledonian :
£180 on the Eastern Counties; £877 on the Great Western ; £u5
on the London, Brighton, and South Cosst ; £518 on the London
and Eﬂﬂﬂl-wﬂlﬂl‘ﬂ; and £280 on the North Hl‘iﬂlh—-lluguthrr,
£2,595, leaving the decrease, as above, £16.425. The and
mineral traffic on those lines amounted to £201,813, and for the
corresponding week of 1881 to £218,876, showing & decrease of
£16,668. The receipts for passengers, parcels, &c., amounted to
£152.247, aguinst £1562,109, showing an increase of L£188. The
I'I!‘i';tl onsixty-six other lines amounted, on 3,607 § miles, to £112,280,
and for the corresponding week of last year, on 8,426 miles, to
£113,435, showing an increase of 81 miles and a decrease of £1,205.
The falling off in the traffic of the past week as com with the
corresponding poeriod of 1861 hmrﬂly in the g and mineral
:::u of the great lines, u'i':}lin > Ihl‘i drprinnmn of trade in the

ulacturing districts, ¢ traflie rece of the week
— pis past show
ending the 22nd of February.

SACK

RICHMOND, CHANDLER, AND RITCHIE'S
HOLDER.

Tuz object of this invention, by Messrs. Richmond and Chandler,
of Balford, avd W. B. Ritehie, of Delfast, is to retain the orifice ol
sacks distended while l,h-P_',‘ are I« 'IIII,; filled. The ill'lpl'l'”-'l"l sack
bolder consists of a pillar or other fixing, to which is connected, by

a gel serew or othor m]jl.l:-t.-ﬂ le means, a bracket, in which are fixed |

the studs for two levers or arms furnished at their lower extremitics
with holders to which the sack is suspended. The levers are
l:'l:]-'u.plr.'ll h:.' toothed segmenis, or other l'ltllii'nli‘.nl means; =0 that
both are expanded or contracted simultancously  One of the levers
is provided with a ratchet segment, into which a pall gears to hold
the levers apart. By means of this improved holder sacks of any
size may be held open,

FIG. 2.

FIG. |,
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Fig. 1is a frout elevation of the sack bolder; and Fig. 2 isa side
elevation ; a is the pillar or other fixture, to which is connected the
Iiljuhti!.bh# bracket &, which can be set to suy height from the floor,
according to the length of the sack to be filled. To the bracket b are
fixed two studs for the levers or arms ¢, ¢, the bosses of which are
furnished with toothed segments gearing into each other. To one
of the levers ¢ is cast or forged a ratchet segment d, into which
takes the pall e, which is hinged to a stud fixed in the bracket b.
The extremities of the levers or arms ¢, ¢, are provided with
spiked segments, on to which the mouth of the sack to be filled is
suspended ; the segments hold the orifice open. When the sack is
full, or when it is required to remove it from the holder, the pall e is
taken out of gear with the ratchet segment d to liberate the selvage
of the sack. This pall and ratchet segment also render the holder
suitable for sacks of various sizes.

THE MERSEY DOCKS.

Tue Mersey Docks and Harbour Board have shown some prudence

| by withdrawing their application to Parliament—as will be seen on

£3,431, as compared with those of the preceding week arrangement.

reference to the proceedings in the House of Commons on Monday
- =—for an act authorising them to expend an additional £1,000,000 in
| dock accommodation. We have repeatedly expressed an opiuion
under this head that, in the present state of affairs, taking into
account, algo, the yet unfinished works on the Birkenhead side of
the river, the coursa proposed to be adopted was rash and uncalled-
h_:r; and the members of the board seem at last to have come to a
similar conclusion, although, in doing so, they have sorely offended
the steam trade of the port, who threaten to take all kinds of steps
on the sn't-{m:t. At the last meeting of the board the engineer su
mitted an interesting report on the condition of the dock works at
the time of his entering on the dutice of his office. The new works
on the Liverpool side and adjoining the Canada Dock are nearly
- completed, and the foundation for the shed to be erected over the
eastern extremity of the Bouth Carrier Dock, for the use of the
| Lridgewater Trustees, is in a forward state. Nine cranes are fixed
around the quays, and six more are in hand to complete that
‘he dock gates to the several entrances may
bo considered finished, and the bridges across the passagoes

§

to the Carrier Docks are in hand, but nothing las as yel
been done towards the construoction of the ironwark of the
bridge over the 80-It. entrance into the Canada Dock, at wldch
point a counsiderable amount of work will also have 1o be
done before n * thorough” communieation can be effeclod. The
Woodside Landing-stage is in position. The kelsons have been
continuously connected and the deck beams laid, so that now little
remains to be done but the surface finishing. The report recom-
mends that immedinte provision be made for laying down some
moorings extrs to thoso originally proposed, for, with such a tide as
this enormous floating mass 18 subject to, no precaution will be too
great to guard agaivst aceident.  Of the Morpeth Dock nearly two-
thirds, or 420,160 cubie yards, of the excavations are complete,
leaving 226,830 yords yet to be done. The outer sill of the lock,
which will connect tfm ]lIUI'lH'HI basin with the river, is com-
deted, and 1200t of the north wall carried up to the level
of the old dock sill, leaving a gap between it and the river
wall of about forty lineal yards. The low water basin, the
most importaut point of the progressing works, is described
in the report in the following terms: — “The foundations
sround its sile are of the most treacherous character, being clay
overlaying a wet and flowing sand, which, when bored into, * spouts
up " in a perfectly fluid state, the rock being at such a depth as to
preclude the possibility of reaching it with solid foundations ; and,
were it possible to have done so, the danger of tapping the quick-
sand would appear to be s0 formidable as to have rendered such a
conrse highly dangerous. The foundations, therefore, must have
been a source of grave anxiety, and every precaution necessary to
secure the safety of the work seems to have been adopted. The
G0ft. entrances, the sluices, and large feeding tunnels whick lead
from the greal flogd are built upon a forest of piles, and a similar
course has Leen adopted wherever an indieation of weakmess has
appeared in the substrutum ; yet, with all these costly but necessary
precautions, slight scttlements have here and there oecurred in the
walls, due to such enormous weights being laid on a bed of com-
pressible material.” Little doubt is entertained but that these sinkings
(which are all vertical) will cease after the weight bhas fairly taken its
bearings ; but, in order to provide against the possibility of any dis-
arrsugements in the wall, a solid *toe " of masonry, in conjunction
with piling of a most substantial character, has been laid. The masonry
of the lock, main tunuels, nnd sluices may be considered in geveral
terms as finished. The sluice gates and the inner gates of the lock
are fixed in position, and the side walls are ready for coping. The
engine-house is rapidly rising, and Messrs, Armstrong’s people are
fixing the hydraulic machinery. The return walls on each side of
the lock, being the walls through which the sluices are carried, are
completed and coped. The north wall, for its entire length of 1,4611¢.,
with the exception of a gap of 120ft, which still severs it from
the river wall, is complete and ready for coping. The report again
points out the unrelinble nature of the foundation, and alludes in
inted terms to the frequent interruptions occasioned by the break-
ing out of fresh water-springs from the substratum of quicksand be-
fore described, which seems to overlie the entire surface of the rock.
To deal with these springs, as well as the enormous amount of leak-
age involved by the wetness of the bottom generally along this site,
it has been found necessary to sink avother well for pumping pur-
poses : this is now in a forward state, and when the engine is fairly
al work it is considered that it will effectually keep down the water.
The completion of the coffer-dam for excluding the tide, for the pur-
pose of enabling the contractor to complete his excavations, is mainly
depeudent on the masonry adjoining the river-wall, against which
it will abut, so that, until this is done, a large portion n}nll.llm exXeava-
tions must remain untouched. The time prescribed for baving this
portion of the works completed is the 31st of March, 1862 ; but,
owlng to the many unavoidable adverse circumstances above stated,
it must necessarily be extended for six or eight months beyond that
period. In reference to the graving docke, it appears that there re-
mains about 90,000 cubic yards yet to excavate, a quantity which
will be required to make up the ground behind the masoury, They
will not be ready for use in less than from fifteen to eighteen months,
and this if no unforescen contingencies occur. In regard to the
execution of “II_: masonry, tho engineer BAYS it is 8o B‘“‘ll that ho °
does not mean in any way to depart from the plans laid down by
his predecessor. A summary of the report shows that in round
numbers there are 500,000 cubie yards masonry, 1,212,680 cubie
yards excavation, and 272,574 superficial yards paving remaining
to be df-"“*—"i i l-’lt‘ﬂ?‘_"i ot of h;rdrnuli-: machinery : no less than
a8 Euhultlnu 'I.'nr u!uium. 24 pairs of gates, and two caissons Lo be built,
besides an infinite variety of work which such appliances involve.

-

Tun Coar Trave.—The coal supply (o the metropolis, both by
rail and water, still continues depressed, and for the two months,
January and February, the tonnage entered by railway was
E-IHI.UBI tons B cwts., against 285,509 tons for the r-urnn-ip;rndin:
period, showing a decrease of 45,427 tons 12ewt.  Sea-borne conl
shows a diminution of 1,786 tous, as also to the canals The
following quantities were brought up by the respective railways
named doring February :—London and North-Western, 49,542 tous
8 cwt.; Great Northern, 83,972 tons 17 ewt.; Eastern Counties,
12,682 tons 19 ewt.: Great Western, 6,964 tons; Midland,
5,912 tons ; London, Tilbury, and Southend, 54 tons: total, 109,027
tons 17 ewt ; corresponding month last yvear, 145,608 tons 16 cwi. :
decrease on the month, 89,5680 tons 17 ewt. The sed-borne coal has
been entered as follows :—From Newcastle, 119,728 tons; [rom
Humla:rlnud. V8,807 tons ; from Hartlepool, 74,046 wns; from Wales,
10,995 tons ; from Yorkshire, 8,176 tous; from Seabam, 12,906 tons ;
from other sources, 13,864 tons: total, 336,664 tons. The quantity
entered from Hartlepool, as contrasted with last February's ton-
nage, shows an incrense of 100 per cent. ; but for this the sea-borno
tounage would have declined considerably more. The quantity
ol eannel, conl, coke, and t fuel shipped at Liverpool in Feb-

was 49,704 tons, and in the corresponding month of last year
49,841 tons, showing a decreaso last month of 47 tous.
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EXPERIMENTS ON LOCOMOTIVE POWER AND RAILWAY RESISTANCE.

ME. Joux DixoN, Chief Engineer of the Stockton and Darlington Railway, has | locomotives on that line, some of the results of which will be found in the subjoined
completed a further series of experiments upon the resistance of trains and power of | tables. The performances on gradients of 1 in 44 are of especial interest :—

[Cory.] Exeerivests TRiEp with No. 141 Esoiva “ Excewsior” o Orugssy Baxk (Gmavrext 1 ix 44), Guissro' Ramway, o 1o 4ma Feseviry, 1862.

Weight of engine, 29 tons 17 ewt.; tender, 16 tons 4 ewt. ; cylinder, 18in. diameter, 24in. stroke; wheels, 5it. diameter. The weather was mild, there was no wind, ard the rails dry. The engine when
dsm;ili every trip, ran !u'r the ﬁ;ﬂ 30 yards m;hn{hn reversing lﬂvarinfnllgw; iur‘tha rem.;ining distance in 2nd notch from centre. BStarted in mhtripﬂthal?}mihdgﬁmdmppdﬂiho

194
mMmeﬂhmmdemﬂﬂmethhmmmmﬂﬁmwMM.
Height of water in | Water in boileror | o .

| ) Gallons of water used.
Water Total No. Time ln L =

Weight | Weight po0ioross tank. fire-box. ed |
trips. of :ﬁm“' ht | Distance used out | used out of | running . Per Coke | Speed
. tg': el ::Elfed. . When | When | When | When tif:lfk.. h-u';lfnr E:;Ed_"’ trips. | Per mile, | Per hour. F€T m‘?ﬂ per mhﬂ.i used. | per hour.
e : starting. | stopped. | starting. | stopped. ' per per hour.
. il O S ' =
IHIII. cwt.|tons. cwt. tons. cwt.| miles, ft. in. ft. in. inches, inches. | gmllons. | gallons. | gallons. min. sec. Ib, il
Firsttrip .. .. « o o116 20 | 47 5 163 4 2t 310 | 3 ¢ ] 1§ 1218 1146 2863 10 10 | 10502 | 1,30320 | 0644 3797 15-27
Second trip e .. . . o.[115 10 | 46 3 162 2 2% 3 5k 2 10 6 2} 16753 650 23253 10 50 | 10334 | 1,270:27 | 0-687 3-453 12-99
Third trip .. +o +» «« «|115 10 | 44 24 |160 13 2% 2 o} 2 1 6} 54 15001 520 <amaa | 1 1 9418 | 1,16412 | 0588 3203 12-25
Average forthreetrips .. ..|1156 10 | 46 1 162 0 I 2} 14974 7716 | 22600 10 4338 | 10016 | 1,272°53 | 0wz 3494 1,528 12°60

| ——

m&mﬁwwﬂewﬂhmmmmmmrymﬂaﬂwaym,hdmmitﬁmke,ﬁmﬁnmupmm

tons. cwt, | tons. ewt. | tons, cwt. | miles, ft. in. ft. in. | inches, | inches, | gallons. | gallons. | gallons. |min. m:,'
s .. .. .. .. ..| 66 12 | &F B |104 0 :.ri g W ls D» o 8} 60-02 650 12592 | 6 52 l 5506 | 1,287°8 0-588 5508 P
Becond trip .. .. .. .. ..| 66 12 46 11 | 103 3 2} 3 ] 3 1} G 7 76°15 6125 13740 i W G106 1,512°6 0-592 6517 o477
PREARED .. se o .o oo 88 12 | 45 18 | 102 4 2% 8 1.{'% 1N 5 a1 6092 61-25 | 122417 hoas ¥ 5420 | 1,432 0531 6230 90628
Average for three trips .. ..| 66 12 46 10 |.103 2 2} _ 6590 | 6250 125-49 5 93-7| 57-10 1,411°0 0653 6083 923 2472

Norte —The quantity of coke consumed includes the return journeys down the incline, which, of course, would be very little.

(Signed) Wu. Bouen, Locomotive Superintendent, Stockton and Darlington Railway.
ExpEriMENTS TRIED WiTH No. 141 Excixg “ Exceusior,” oN Oruessy DANK (GRADIENT 1IN 44), Guisero' RaiLway, ox TaE 40 Fesrvary, 1862,
Tons. cwt. Water used per hour 1,272 gallons = 3'8 gallons per horse power per hour.
Weight of engine ... = 1?} : . . ke. 5ft. wheels. Same day and same engine, but load only 6 trucks = 566 tons, exclusive of engine and tender.
Ditto tender ... w- 35 'S e e e Speed with this load 24-72 miles an hour, or 2,175-861t. per minute. e
46 1 E;Eit%ﬁgn n'g l;:;gi.na and tender same as before g.g;a-ﬂ{h
866 X = i sus s wss  y580-0M4lb, vitation of load.
Tons. cwt. 6 X 100 = - icti load.
Load, 12 trucks, 4 tons 16 cwt. ... = 57 12 Cylinder 18in. diameter = 254'46 &q. inches area. - M .t
Coke 12 X 4 tons 17-25 cwt. = §8 7 Btroke 24in. 6,490-181b.
Gross load, exclusive of engine and tender 115 19 Diameter of wheel 5ft. = 15-7ft. circumference. And 6,4901b. X 2,175-36ft. = 14,118,086 = 33,000 = 427-horse power. 2
Gradient, 2} miles, 1in 44 (321) ... 5091b. per ton gravitation. Water used per hour, 1,411 gallons = 3-3 gallons per horse power per hour ——=0. = 12751, if
Speed 126 miles per | - =  1,1088t per minute. velocity equal. But 392 increased velocity = 49-981b. on the piston.
faas ol . 985X 509= 151936 Gravitation of engine. N.B. The pro rata pressure inversely as the speed would only be 391b.
. 29-85 X 180 =  537-30 Friction of engine. Observation on the above experiment : —
Tender ... L e ﬁg.ﬁ = 8245 GFmvit.u.tim} of tender. Load :Hig, inclludgng afngim::i 'Biﬁl u:itiuﬁir, at ﬁg miles = f,;];l tons u;er one mile in an hour.
162 x 1000 = 162:00 Friction of tender. exclusive o 1 6 , =1461 itto ditto
‘ e B AR S et g 53?" paying or net load ... wa 126 o = T80 ditto ditto
ons. prae" Sisiance of engine and tender. Next experiment at 24-72 miles an hour :—
M Ay css aee 116 X 609 = 5,9“4'4& Gl‘ﬂ.’??htlﬂn of load and wagons. ll:;;%‘ illﬂl“diﬂg 'EIIE'iII'E and tender X 924792 - = 954G ditto ditto
116 X 90 = l,ﬂ‘ii‘ﬂﬂ Friction of load and Wwagons. 56+6, exclusive of ditto ditto xX 2472 " — 1:399 ditto ditto
——g — 288 net or paying load ... X ‘Bis 2. = TH ditto ditto
3 f;_ The above ghslw; 111;;!, HE a I:Lenhanii:al result, th:ﬂmnat work is done at the highest speed, viz., 2,546,
ith 2,041. DBut i i
And 9,991 1,108 = 11,078,020 foot pounds; o wils, 75, it R O IR e e T T I S
w - = 335-horse power. : s A o .
— a I _ e oy o g jon o sag g, | e difference, viz., 28 tons, is imporiant iu the Smemings:—
25446 X 2 = 50892 area of two cylinders ~5i598 — 19-61b. of equal velocity, | viz., 28 tons, at "22 of a penny for haulage = 6-16 pence for every mile the train runs.
= 76+8 pressure per inch on the piston.
[Copy.] ExreriMests TRIED WiTH No. 141 Exemse © Excersion” BETweeN Bapxanp CAsTLE AND THE Svmmir, o8 THE 6 FEsruany, 1862.

Cylinder, 18in. diameter ; stroke, 24in. ; wheels, 5ft.; weight, 29 tons 17 cwt.; tender, 17 tons 12 cwt., at starting. The weather wag good, there was no wind, and the rails were dry. The engine ran the
whole distance with the reversing lever in the 2nd notch from the centre, except when running the second trip the lever was in 1st notch from centre for three miles after passing Bowes Station. The
engine ran two trips, started at Barnard Castle Water Column, and stopped at the Summit Water Column when passing Dowes Station; the speed was reduced to ten miles an hour in each trip; when

starting from Barnard Castle the water in the tender was heated to 130 deg.

" |8. &D. Weight of Height of :at-nr in | ‘Wn-m;;n ';t::ller on | SR N LT Gallons of water used.
trucks | Weight Total gross tank. e-DOX. | waer aver it -
:  Guard's engine Distance| : usedont | in | AEMDKLY 1 P Coke Speed
No. of trips. laden of weight . f water | TUDRIRE | p P Per ton | X ¢F ton ed :
wis | ™ | wain | 804 | moved | ™™ | When | when | When | When | ofuank. |boiler. | %l | Wi | il | nour. | permile, er mile [SHEHPSRAE
msen ; tons. ewt. [tons. cwt.| tons. ,_.,,; miles. | ft. in. fr.._ _ln._ Inches, [ inches. | gallons. | gallons.| gallons. | min. see. 3 1bs. miles.
First trip,. .. .. | 18 1 |181 3 (47 9 |28 12| 1375 | 4 1} | 1 1} 3 | 13 1,028 |35 less | 1,061 |61 0 | 7716 |1,04361 0357 0-332 1,232 13-52
Beconddo. .. ..| 9 1 |® 2@ Blux 7| 3]l & 3 | 2 2 3 33 | T8 |7more| 709 |31 30 | 5196 |1,85047] 0362 | 0689 784 2619
(Signed) Wu. Boven, Locomotive Buperintendent, Stockton and Darlington Railway.
Exrenmiests TriEp with No. 141 Exarxe © Excersior” seTweeN BARNARD CasTLE AND THE SvMyir, oN THE 6TH FEBRUARY, 1862.
Tons. ewt. Feet per min. :
&Eﬁdﬂr 18in. dinmeter = 254'46 square inch area < e Weight 29 17 = 29-85 tons. Then 8,130 1b. X 1,189-76 = 9,672,748 foot pounds, which = 33,000 = 293-horse power nearly,
ke 24in. ... e e s aws w. Tender 17 12 = 1760 Water consumed per hour 1,043 gallous = 355 g:allﬂns per horse power per hour.
Wheels 5ft. diameter = 15-7ft. circumference, 8:925 ratic ... Load 181 3 = 18115 N.B. Pressure per inch on the piston = 3!1%?]; 23?.3 = 626 Ib. per inch.
FIRIR et foas. . e o) ean e | e s w209 1R S5 RA0W0. Second experiment :—Lm}d 95-1 tons over d?me ground at 26-19 miles per hour with the same engine.
Distance B 1 Castl - Hes i batei  Bosod ver mils Resistance of engine and tender as above ... ]
R e m i e T o, B e Load 951 tons X 34521, F + G ... .. .. .. 328285
| BTN AL . .0 e e e b s " on 108 5,159-62 total resistance.
Ditto  of Barnard Castle station ... ..  se oo .o 083 (26-19 miles an hour = 2,304'72ft. per minute.)
e g aaas S22 Then 5,159% X 2,304-72 = 11,891,479 foot pounds.
: 795[1. rise. - = orse power. Water, 1,350 gallons = 372 gallons per horse power per hour.
Being 57-82{t. per mile, or 1 in 9133, average gradient. I 515962 X 3-92 ’__ 4 gﬂl =5 a7
9940 b = 397 1b. upon the piston.
o155 = 24521bs. per ton gravitation. 508-92
1-33 Bil e nin —— N At . N.B. Bteam prmummlpgo rata inversely as {tlhe speed would only be 32-3 1b. per inch.
Engine 29 ’ = 2 1b. vitation of engine. irst experiment :—Load, including engine and tender, 2286 tons X 13-562 miles = 3,090 tons
- ﬁ'gg " ; ég‘gg g = Egg}: " Fr?;:ﬁﬂt: of EI}EHIE&E Sute — : over one mile in an hour. s .
ender 5 : = - vitation of tender econd experiment :—Load, including engine and tender, 142-385 X 26-19 mil hour = 3,754 tons
1760 ,, X 10:00 : = 17600 :: iction of tender. OVer one mgi]a ;_:ilr? hour. 3 i 4
. ! Showing that mechanically the engine is doing 21 per cent. more work at 26 miles an hour than at
| 1,876:77 ,, resistance of engine and tender. 13 miles, notwithstanding the popular notion about the * loss of power” at high speed.
Load 18116 ,, X 2452, = 444179, vitation of load. But as the net or paying load is the important commercial question it will stand thus:—
18115 ,, X 10:00,, = 1,811'50,, (friction of load. First experiment ... e 899 X 1352 miles an hour = 1,215 tons 1 mile.
e ' Becond ditto .. .. 471 X 26-19 ditto =1,282 ditto
8,130:06 ,, total resistance. Still showing 1+4 per cent. in favour of the higher speed, or, say, about the same.

Tae Macaiseny DepArTMENT AT THE ExmmrmoN.—The annexe | the lowest end of the pipes. The shalting for working all the  here, and here also must be put the *stamper,” or quartz-crushi
for machinery in motion is fast ad ing. The steam and exhaust | machines is to be conveyed along each side of the annexe in | machine, which has been Hﬂlft“fl'ﬂ'm .lnntnﬁ.}waiailmgud g:lﬁ
are conveyed under ground at bottom of a square brick | handsome fluted cast iron colummns 10ft. high and 10ft. apart. These | quartz for its supply. Here, also, we believe, will be the steam
*h, .Inn‘ﬁthn h&f the gide walls of which is laid a tramway, | rest on bed-plates bolted through slabs of stone to similar bed- | hoists designed b i[r Ashton, first used in this building, aud
' the viest machinery will be brought up the | plates placed beneath masses of concrete about four feet below the | which have li and lowered ton of the materials used in
annexe to their stations. The engine-house and Jofty r.‘.l.umn? are | earth, so that each individual column will be as rigid and immovable | its erection. It proves how nearly the building is done when, for
nearly built. In the former will be six very large boilers, capable of | as the building itself. Some of the groups of machinery in this | the first time since the beginning of June, these hoists ceased work
supplying the machinery with from 60 1b. to 701b. of steam. The | annexe will be very large and powerful; two in particular, for | on Saturday last, and were removed from their old stations. It was

are fitted at every length of 45it. with hollow dises or | which foundations are being excavated, are steam pumps of 40-horse | intended to use them in lowering the dome scaffolds, but it
drums of wrought irou, to allow of contraction and expansion, and | power. One is for draining waste lands, and will be worked to | found that this could be nm?;ﬁu

the whole length of piping is laid, in gradually diminishing | show the body of water it can pump out, raising it to a low ele lanting timber shoots from summi sliding
diameters, at an inoline of isinlﬁﬂ. A simple but very ingenious | tion; the othir willhatu:hnwtha;;:umufmritmd‘mhn:; :hu ﬁfmmmmm.%u}wmm

self-aeting drain provides for the escape of the water condensed at | after raising it high. There are to be gome powerful steam hamme | In this way they are now thundering down at a great rate. .
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LETTERS TO THE EDITOR.
We do not hold ourselves responsible for the opinions of our
(We do our \

EXPANSIVE STEAM ENGINES.

Sm,—I have read with re the able letter of your corre-
spondent, “V. P.,"in your impression of the 14th inst., on the practical
use of steam expansively in marine engines; and, as he invites a dis-
cussion of the subject, I beg, with your permission, to say a few
words about it and the marine engine generally.

From the general tove of “ V. P." 's remarks I fancy that he holds a
poor opinion of the steam engine as at present turned ont by our
manufacturers. I consider it at best as still in a state of barbarism,
as any one must confess it is who reflects for a moment that, in order
to utili th:prm%ufli[?wcuhiu feet ofmgunu 1indnrl,dfurthu

pulsion of a ship, it 18 n to earry about the world many
E:l of dead weight, besides the cylinder, and, in large engines,
many tons of metal in constant motion. Without citing the pon-
derous old-fashioned side lever engines, with their infinity of moving
parts, and whose use is still persisted in by some first-class com-
panies, take as an example of modern practice for wheel
steamers the Siamese twin engines. Here we have, in constant
W motion, two pistons with their rods, a huge T cross-
and an immensely heavy connecting rod, together with a lot

of other gear., These engines work well, though when running
before a heavy sea they sometimes perform the down stroke in a way
calenlated to frighten ope. A cursory glance at these engines must
convince any one that a considerable portion of the force of the
steam is uselessly expended in tumbling these ponderous pieces about,
though the object sought—a long connecting rod—is undoubtedly
obtained. Expansion in the down stroke might be carried to any
extent in this class of engine with success, but scarcely any use
would it be in the up stroke. As an example of an engine for serew
ulsion take the * crack engine,” double trunks. Here we have

a short stroke, almost as large an amount of cooling surface as can
be obtained with a working eylinder, and a short slide, wastivg at
every revolution the amount of steam contained in the passages, in
fact, just the necessary conditions for consuming fuel on a large
scale. On the other hiand, it offers great compactness, and it must
be confessed that it is a first-rate working engive provided that its
appetite for lubricating material be satisfied. Anything in the shape of
economy is not to be looked for here; theshort quick strokeand the loss
of steam in the passages and clearance room in the cylinder ends effee-
tually prevents anything of the sort being obtained. Ay of this
clearance “ V. P."” observes that in ordinary engines it is of so little
importance as to be tically disregarded. He is, perhaps, not
aware to what extent this disregard is sometimes carried. An
instance lately came under my notice, where, in an engine of 13-in.
cylinder and 12-in. stroke, a plate of 1}in. thick was fixed in one
end of its cylinder, and one of $in. in the other, leaving them the
orthodox clearance, and this in an engine by a maker who would
doubtless consider himselfl injured were he classed as less than first-
rate. Nor is this by any means a solitary instance. “V. P." is
fully alive to the necessity of reducing this clearance, and knows,
doubtless, that it cannot be kept under §in. without risk of knocking
the eylinder ends out. It is not consolatory to reflect that from this
canse alone one-fifth of the steam supplied to the engine he cites is
lost. It proves, though, the correctness of his argument in favour
of a comparatively long stroke. In the principles he puts forth for
a good engine, viz., high speed of piston, long stroke, and great
expansion, together with the means by which he proposes to attain
thom, there is, in my opinion, some good engineering sense. The
povelty of running the engines quicker than the screw, and reducing
the speed, as ;%n‘poaod by you some time , is, I consider, a good
innovation. ith a pinion driving a wheel on the screw shaft the
engine must necessarily have more command over the screw than
when the reverse is the case. To obtain the all-important object of

prever n in the eylinder he gives four methods,
and considers that of a jacket round it, filled with heated air
from the fu as it one. My opinion is that there is
quite heat enongh in the engine-room at presept without taking

any more, and a better remedy has been applied, for Whose
invention there are several claimants amongst your correspondents—
I mean that of placing the cylinder in the boiler or steam dome.
This arrangement effectually prevents any radiation of heat from
the cylinders at least, and renders felt and lagging unnecessary
there. With regard to the details of his eng’ne 1 bave no comment
to make, except that I think his pumps should all be rotatory ones,
discharging their contonts in a continuous stream.

Having thus taken a glance at “ V. P."s letter, and feeling con-
vineced that a discussion in the columnsof Tre Exoixger, on marine
engine economy, cannot fail to be highly useful to the world at large,
I venture to propound, * also for discussion,” my own views as to
what an economical and tidy marine engine for screw propulsion
should be, without entering into the subject of boilers. The
arrangement I advocate is the following:—The boiler is placed
athwart ships, with the furnaces forward, and through a stufling
box, fixed in the shell at the back, the engine shaft passes to the

linder inside the boiler. This shaft may either drive the screw

rect or by means of a pinion and'wheel as proposed. The pumps—
air, feed, and bilge—being fixed on the condenser, and driven by the
screw shaft. Sup for a moment that this arrangement can be
earried ont, let us see what benefits are to be derived from it.

First, perfect freedom from condensation of steam and radiation
of heat from the cylinder. Secondly, by properly felting and
covering the boiler, and from the entire absence of steam pipes ilil1
the engine room, * excepting a short exhaunst pipe to the condenser,
the tion of heat may be considerably diminished as l:EﬂHlPIl'El’i
with present practice, and a ship might thus have an engine room
in which engineers and firemen wounld have some prospect of living
when out on a trulplul station. Under the existing order of things
a temperature of 120 Fah. is a common thing in the engine rooms
of steamers in the tropics, as many naval engineers can testify.
Thirdly, as the radiation of heat and condensation of steam would
be diminished, so also would the consumption of fuel, while the
comfort of the attendants would be wonderfully increased. The
most snitable engine for Mt:lpEng a position inside a boiler i1s un-
doultedly a rutnlur;t one, and though I shall pass for one more of
the many “locos,” who have knocked their heads against this

ilosopher’s stone of engineering, I feel persuaded that it is the
orapt ving ITIEI‘B‘III' propeller, and that it will

most suitable engine for

ultimately drive the present reciprocating engine from the field. In
making remarks [ have n::? crotchet of my own regarding this
ﬂhatuuhtmdu u our readers, my object is simply to call

r attention to it, to elicit a on of its merits and
some practical information ing it. My own opinion is, that
dtbﬂmmzdﬂlnginﬂ ready invented are capable of being
mmtryln tion of the equilibrium priociple;, so as to
mlumhﬂyﬂthth-wmmghoinmudm

enclose a sketch of the arrangement that some of the known

rotatory engines would give for driving a screw propeller, On the
shaft nl;}' whigﬂlh thgugh the uylfndnr ¢y & piui?n B is fixed,
which drives the large wheel D on the scroew shalt e. The sole
plate F being also the condenser, on which the pumps are fixed,
and are driven by the screw shaft. If the cylinder be placed inside
the boiler it would be supported on suitable brackets. The details
for starting and stopping, baye already been invented and pub-
lished, and the mm?inlﬂun for simplicity, “the great merit in
engineering,” would contrast favourably with the best example
extant of the common engine.

The problem to be so ved in order to produce a good rotatory
engine is simply that of fixing on a shaft passing through a plain
cylinder a piston that shall utilise the power of the steam in turning
round the t about its axis, at least as well as it is utilised in the
common engine. When we read that, even under favourable cir-
cumstances, in an engine constructed expressly for the “ of
the dimensions cited by * V. P./'" expansion cannot be carried to
¢ of the stroke without losing § of the steam, that is, wasting 20
cent. of the fuel, from clearance alone, surely we may reasonably

expect to get as good a result from a rotatory engine in which no
clearance nired, and in which expansion can be earried to any
extent. In ition to this clearance, in the common engine the

from the slide case to the eylinder, be they long or short,
va to be filled at every revolution with steam that gives no useful
effect, another increase of waste in the fuel. If the coal represented
these two items could be saved in the engine, even were it
tehed overboard at the commencement of a voyage, shipowners
would gain by the loss. In the rotatory engine the steam entera by
one port and goes out through another; therefore, the waste from
filling passages is entirely avoided. In the common engine a mass
of metal is Being constantly driven about in opposite and ever-
changing dirdctions, which any engineer must know cannot be done
without some expenditure of power. In the rotatory this loss of
power must necessarily be considerably reduced ; for, as all its parts
may move in a continuous rotating motion round an axis, they par-
take of the nature of a fly-wheel, and Eﬁ out again a considerable
portion of the useful power admin to them, while their
motion is uniform and steady. Any one who wishes to test the
truth of this, let him take in his hand a weight of a few nds, “a
book, for instance,” move it rapidly to and fro in a straight line for
a fow seconds, then change the motion to a ecirenlar sweeping one
at the same speed, after which he can form his own lusions as
to the respective merits of reciprocating and rotating totions. In
the common engine a considerable amount of power is expended in
working the valves, and the engine's efficiency depends entirely
upon their proper regulation and good order. If my memory does
not deceive nie, it was stated in Tue Excrssxr some time ago that
the valves of the Marlborough required 100-horse power to work

them. ‘All valve connections are a source of trouble and expense. In
the rotatory engine no such valves are rﬁuirﬂd. the piston admitting
the steam to the eylinder, and providing for its without

any other apparatus ** excepling for expansion,” thus obviating
another loss of power, and [avouring economy.

Take the rotatory engine in com with the common re-
ciprocating one in a commercial point of view. Instead of having
to transport constantly with the vessel, a large amount of metal in
the shape of framing, plummer blocks, rods, &e. &c., occupying a
considerable portion of the vessel, not nnlr unproductive, but at a
con-iderable expense for wear and tear, lubrication, &c., as is at
present the case, we may with the rotatory reduce this s almost
to boiler room and a screw alley, and the weight of engines con-
giderably ; for, as what little framing would be required would have
no reciprocating motion to withstand, it might be considera ly
lightened as compared with present practice, The space thus 1.t
for produetive enrgo would make a ble figure in the year'
asccounts. With regard to repairs, in the engine I have sketched,
a duplicate cylinder with its shaft, piston, and pinion being kept on
hand, the vessel might be run under a crane, have her eylinder out,
and the duplicate in and ready for work in at most a couple of hours,
I may remark here that, until the portable system has been intro-
duced into the marine engine, nothing like perfection will have
been reached. With proper arrangemonts on this system nearly

whole of a machinery, boilers and all, be taken
out and replaced by Muplicates * new or repaired ¥ during the time
ghe is discharging and re-loading, without detaining her a single
hour. The marine engine of the present day bears about the same
proportion of excellence to one in the state of efficiency to which I
allude as does one of the old stationary engines, with its bearings
built in the engine-house walls, to one of our best portables. The
time now ocenpied in marine engine repairs necessarily keeps a
large capital idle, a fact not at all ereditable to the engineering skill
of our country, since the remedy is simple and easy of application,
for serew pmgulﬁinn at least, nor is the introduction of the rotatory
an indispensable requisite for this,

There is nothing, however, in mechanies, of which I am aware,
that impedes the production of a good rotatory engine. Steam, the
principal agent concerned in the matter, submits to be condueted
through all sorts of intricate passages at the caprice of constructors,
therefore there is no tenable argument to adduce in favour
of its being compelled to perform its work at last moving
exclusively in straight lines. The other agent concerned
is the metal, which from experience we know works best and lasts
longest, with the least amount of repairs, in machines where rotat-
ing motion is used. The only valid objection that can be urged
against the rotatory is that up to the present time no inventor has
been able to produce a proper piston for it. This, however, is no
argument in proof of the impossibility of a good one being yet dis-
covered, else what is the use of invention at all? Bome time ago a
correspondent of Tue Exarveer, “J. D.," in a discussion on portable
engines, stated that in his opinion a good rotatory would after all
be the best engine for the purpose. On this letter “ V.P." in your
number of January 10th, tells him that, if he desires it, he will send
him a sketeh of a rotary engine superior, in his opinion, to any yet
invented ; and adds that he thinks he knows them all, stating that,
in his opinion, the rotatory is the very worst class of engine in
existence. I cannot, of course, know whether this * V.P." and he
whose excellent letter has called forth my present communication
are one and the same person ; but, be that as it may, I beg to dis-
agree with “ V.P." on this head in ftoto; and, en passant, I may
mention that * J.D.'s" question in the same number, “ Can a body,
having a reciprocating motion, be balanced by another body having
a rotatory motion ?” appears to have staggered his opponents, as I
have seen no answer to it. Bat to retarn. If “ V.P." has a sketch
of a rotatory engine superior to any yet invented, there must be

something of considerable merit about it, and I would respectfully
solicit him to make it known. J. 8.

Ferrol, February 256th, 1862,

AGRICULTURAL LOCOMOTIVES,

Sin,—In Mr. Romaine's letter, of the 28th ult., he states that he
considers * it very dangerous for locomotives to travel about on
town or country roads without first having some mechanical means
of adj untiu%thu boiler.” He also speaks of having * suffered great
annoyance by the melting of fusible plugs out of the crown plates of

fire-boxes.”

I have had several years' experience with road locomotives, and
out of the forty engines fitted with my patent locomotive gear, now
in constant work (many having travelled more than 8,000 miles
each in the most hilly parts of this and other counties, frequently
up aud down ineclines of one in six), in no one instance has a

fusible plug melted out, or a crown plate been injured ; a practical
Eool the mmhmiclnl arrangement ady by Mr. ine
an unnecessary complication.
Rochester, March 12th, 1862, Tuoas AveLse.

STEAM PLOUGHING.

Bm,—Will kindly allow me in your valuable columns
huunutm{?}mﬂ s Huward:m in!iu'.s paper on * Steam

Cultivation,” recently read before the Farmer's Club, rdin
my digging mﬂﬂhhlr travelling over the land. l[r.r?uwuﬁ
states it takes fourfold the power to move an quiﬂ;:ﬂ“r thatul;til:ld
to that taken by a stationary engive to transmi power o
implement m?{rulng the field. I think Mr. Howard has overlooked
the important element of time, or the s at which my machine
travels when digging. This mistake arisen, 1 presume, in
calculatin thnlfgedtu be the same as that of Boydell's traction
engines when ploughing, viz., four miles per hour; whereas the
digging machine exhibited st Leeds travelled at one-fifth that
:Kod, viz., three-quarters of a mile per hour. I have often proved
t it takes but 101b, of steam to propel my machines on a mode-
rately level road and 15 Ib. on the land, while to dig 7in. to 8in.
and Bft. broad, 801b. to 901b. is required, showing, con-
clusively, that eighty per cent., at least, of the power is y
em loyni in the g
r Howard is mistaken in supposing that T have abandoned the
idea of a self-contained digging machine being practicable, but feel
myself in the position of those inventors who were, as he says, in
vance of the people, for 1 am still convinced that in countries

with autumns, or in dry seasong here, it is the most economical
mode of applying steam to the cultivation of the soil.
Daﬁmv,ﬂu, March 12th, 1862, Roeerr ROMAINE,

mil—

MISCELLANEA.

It is understood that a medium-sized paddle yacht, intermediate
between the Victorin and Albert and the Fairy, is about to be built
for the nse of the Queen.

Sm Wimuan Anvstrosg has
Royal Artillery stationed at Shoe
useful library, valued at £500,

Tue Scotis, which has just made go successful a trial trip, has
the largest engines ever made on the Clyde, being 100in. cy-
linders, and IE?L stroke, the Arabia’s and La Flata’s having 108
cylinders and 9ft. stroke. ) i,

A ranee quantity of metal fuzes, termed * pillar fuzes,” which
have been issued in vast numbers for the use of the Armstrong
guns, have been proved in Woolwich marsh, and found defective.
This, it is stated, will entail a serious loss on the War De ent.

A vrosreerus has been issued of the South Essex Waterworks
Company, with a capital of £80,000, in shares of £10. The object is
to supply the district round Gray's, Essex, with water from extensive
and pure supplies to be obtained from the chalk beds at that place.

Tue woodl:m posts which support the roof of the eastern annex of
the Exhibition building have got so far out of perpendicular that it
has already been found necessary to restore them to their proper
position. The posts under the roof of the western or machinery
annex will, duugfl::sﬁ, require to be similarly treated.

Oroenrs have been received at Chatham, from the Admiralty,
directing Mr. Bernays, civil engineer, now employed at Pembroke
Dockyard, to superintend the works in connection with the ex-
tension of the dockyard at Chatham. Mr. Bernays will be suc-
ceeded at Pembroke by Mr. M'Donnell, scting superintending civil
engineer at Chatham.

Prurunaco, closely resembling the English, has been discovered in
large quantities at Sonah, India, by Dr. Thompson, Civil Assistant
Surgeon, Goorgaon. Its analysis gave:—In grains, 1,000; water,
43°564 ; salts soluble in water, 0°80; sulphates, 0-45 ; chlorides, 034 ;
sesquioxide of iron, 32'04; carbonate of lime, 8-87; silica and alu-
mina, 129°89 ; ecarbon, 784:562.

A waArrFINGER on the Burrey side publishes a formal notice
in the papers that he shall oppose the construction of the Temple
Bridge by all lawful means. He leases a wharf belonging to
the Duchy of Cornwall; and he intimates that, if his own opposi-
tion fails, the bridge promoters will most likely be compelled to
purchase the whole of the wharf.

Tue advantage to be derived from the concession obtained by the
South of Ireland Direct Telegraph Company for a telegraph station
at Roche Point, at the entranee to Cork Harbour, where the pilots
reside, and whence they board the steamers, was exemplified this
week by the receipt of the news brought from New York by the
Cunard steamer Asia some time before it could have been trans-
mitted from Queenstown.

Awxoxa the number of Armstrong guns subjected to proof one day
this week at the Royal Arsenal butt, Woolwich, three 100-pounder
naval guns, to be denominated henceforth 110-pounders, were con-
giderably damaged, and were returned to the forge. The défects
were similar in each gun, namely, a separation of the coils form-
ing the breech part, which yielded so as to disable the guns from
further use in the present state,

It is stated that Mr. Wilson has entered into an engagement with
a company about to be brought out for laying down light rails, to
be worked by lecomotive power, on the road from Nulhatee to
Moorshe which has been conceded to him by the Government
of India for that purpose. Mr. Wilson proceeds to India imme-
diately to commenee this work, and to complete negociations for
other similar concessions from the Government.

Tae pressure upon the departments of the Royal Arsenal at
Woolwich bas now subsided, and arrangements are {;:mg made for
the reduction of the establishment by the discharge of a large
number of mechanics and labourers, probably to the number of

issed have been

resented to the officers of the
uryness for the time being a very

3,000 men. Bome of the men about to be di
amg)lo;ad as continuons hands on the establishment for seven, eight,
and nine years, and are now entering into engagements to emigrate
to British Columbia.

Ox Saturday the officers and workmen of the London and North
Western Company's locomotive department at Wolverton presented
to Mr. J. E. M'Connell, C.E., atestimonial of their regard and esteem,
and an address signed by 1,966 contributors, upon his retirement
from office as locomotive superintendent of the southern division of
the London and North-Western Railway, The presentation took
place in the mmm:ly'n new pattern at Wolverton, about 1,600

sho
officers and workmen being present. ’lPha testimonial consisted of
three beautiful pieces of plate, of the value of £210.

Ix addition to the fusible metal (cadmium, 1 or 2 parts; tin,
2 parts; lead, 4 parts ; bismuth, 7 or 8 paris) already described by
Dr. B. Wood, of Indianapolis, U.8., and which melts at 150 deg. to
160 deg. Fah., ho has since discovered another alloy (cadmium,
1 Bgma lead, 6 parts; bismuth, 7 parts) which melts at about
180 deg. Fah., or about midway between the melting points of the
old fusible metal and that first deseribed by Dr. Wood. '1PI?E prim:iﬂ
feature to be noticed in Dr. Wood's alloys is the proof given of
fluidifying properties of cadmium.

Tue uiiﬂgn of the United Kingdom are to receive from the
Post Office £558,801 for carrying the letters this year ; mail coaches
only £13,509. Carts, coaches, and omnibuses, however, will
get no less than £124,910. It will cost £700 to provide clothes for
the mail guards, £16,150 to pay their es and the wages of mail
porters, £10,960 for the supply and repair of mail bags, £2,080 for
apparatus for exchanging them on railroads. The whole cost of

® conv ce of mails in the United Kingdom this is taken
at £755,980. But for the conveyvance of mulslhmmupld:et
service—the country is to pay above £900,000,

Tae following a tments of naval have been made
gince our last:— W. Blake, chief engineer, to the Indus, for
the Buzzard; John ds, engineer, to the Indus,. for the
Shearwater; James Barlow, second-class assistant-engineer, con-
firmed in the Asia; William Jones, second-class assistant-engineer,
confirmed in the Warrior; J. G. Sampson and W, F. Cole, acting
second-class assistant-engineers, to the Indus, as supernumeraries ;
W. B. Btephens, engineer, to the Dart; Thomas Jeans, first-class
assistant-engineer, to the Asia, for the Bwinfgw: Robert H. nnlm%
first-class assistant-engineer, to the Asia, for the BSa : W.
Bambury, first-class assistant-engineer, to the MM.

tu .

iy B e e Ly g o Ty R e
H. William M Lourin, acting first-class assistant-enginoer, 10 tho

Euryalus.
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GALLOWAY AND WILSON'’S STEAM BOILERS.
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STEVENS.

F1a.1 is a section of a boiler to which improvements, by W. and J.
Galloway, of Manchester, and J. W. Wilson of Barnsley, are applied.
Fig. 2 is a plan partly in section, Fig. 8 is an end elevation, and
Fig. 4 a transverse section of the same boiler, Figs. 5 and 6 are
detached views of parts of the improvements, and Figs. 7 and 8 are
detached views of the salety valves.

In Figs. 1 and 2 [, /, are two furnaces of the ordinary construction,
separated by a mid-feather or water space {' ; m, the bridge, which
may either be made of fire-brick as usual, or a water-chamber as
gshown ; and n is the flue furnished with conical vertical tubes.
Beyond and near the bridge are the two water chambers o, o, pro-
jecting from the sides of the flue; the object of which is to divert
the currents of the products of combustion, and thus to increase the
consumption of the smoke. T'o the upper part of the water bridge m
are connected the lower ends of the vertical pipes p, shown also
by dotted lines in Fig. 4. The upper parts of these pipes, which are
tapered by preference, are connected to the flue n, thus insuring a
circulation of water through the bridge. _ :

The improvements in applying glasses to boilers are shown in
Figs. 1, 2, 3, 5, and 6. On referring to these views the glass marked g
is the one through which light is to be reflected *hg a jet of gas or
otherwise, and the glass r is the one through which the interior of
the boiler can be examined ; both these glasses may be magnifying
or plain, but they must be of considerable strength to resist the
pressure of the steam in the boiler. By means of these two glasses
the interior of the boiler can be seen while the boiler is at work.
The glasses may either be placed in the end of the boiler as shown
in Figs. 1, 8, and 5, or in the shell of the boiler as shown in Figs. Zand 6.

The improvement in applying a glass plate to the end of the
boiler through which the level of the water can be seen is shown in
Fig. 3. On referring to which view it will be seen that a narrow
strip of glass 5 of about the length of the usual glass water tube is
applljied to the end of the boiler. This narrow plate of glass is se-
cured to the boiler in the manner shown in Fig. 5, or by any other
convenient means, and it will indicate the level of the water in the
game manner as the ordinary glass tube ; while the fixings, taps, and
detached glass tubes or plates are entirely dispensed with.

The improvements in safety valves are shown in reference to
Figs. 1,7, and 8. The safety valve shown in section at the left-hand
side of Fig. 1 and in elevation in Fig. 7 is arranged in the following
manner :—¢ i8 the valve box containing a duplex vavle of the usual
construction. This valve is weighted by the lever u. T'he bent
tube v is secured to the wvalve boxt, or to the shell of the boiler,
and the steam from the boiler has free access to the tube, the other
end of which is connected to the under side of a ram, piston,
or dise contained in the box mw, the upper end of the ram, piston, or
disc being in connection with the under side of the weighted lever .
When the pressure of steam in the boiler is sufficiently great to
raise the ram, piston, or disc in the box w, the lever u 8 the
gafety valve any required distance off its seatings, and holds it open
vntil the pressure of steam is reduced to lower the ram, piston, or disc
in the box w; thus allowing a free escape of steam from the valve.
The safety valve shown near the right-hand end of the boiler is
provided with two flat valves of the usual construction marked ¢!
and 2, the former opening inwards and latter outwards ; both these
valves are connected to the weighted lever w, which is acted upon by
a ram, piston, or disc in the box w, to which the bent tube v 18 con-
nected as before described ; by this means when the lever u is raised
the valve ¢! is lowered, and the valve £ raised off their scatings to
allow the steam to escape. : _ _

The safety valve shown in section on the centre of the boiler Fig. 1

e
O =

QIOIO

e d
1 - - 3 B
= n — — - - "= |
— —~ - 3 | — | " — |
—_ — | | = R ey —_
e R L >
X
I ' s -
5 - -
" T Iﬂ_.'.'.—
ol L

- =
L
==

r—
i

|

—— e e —

=
—
=
=
- -

—
e ——
e —
——
=

&D
@), 6. 0)

\ O

OIOIOROX
® e e @ @
@) @) @) e

S

= s
i - -l =
1

e

g

=

and in side elevation in Fig 8 is of the usual counstruction, and is
combined with the water float to let off steam in case of deficiency
of water, z is the water float, the rod of which, after passing through
theshell of the boiler, is connected to a chain passing over the wheel y;
the axle of this wheel forms the plug of a tap ¢! in the bent tube v.
This bent tube conveys the steam to the under side of the dise or
flexible dinphragm »*, the upper side of which is in connection with
the lever u; by this arrangement the safety valve is opened in the
ordinary manner when the pressure of steam exceeds the desired
limits, and it is beld open by the descent of the float z, which
opaus the tap o' in the bent tube v, and admits the steam to the under
side of the disc ¢*, when the water descends below its proper work-
ing level.

Tue Scoria.—The new steamship Scotia, built under special sur-
vey expressly for the British and North American Royal Mail service,
arrived in Laverpool from the Clyde on Thursday week, having
made the run from the Cloch Lighthouse on the Clyde to the Bell
Buoy at the mouth of the Mersey in 12 hours 4 minutes., The ma-
chinery worked admirably, and, in proof that the vessel is perfectly
manageable, she was easily moved round in the Mersey within her
own length. The trial trip on Wednesday belore the Scotia left the
Clyde for Liverpool was highly satisfactory, notwithstanding the
unpropitious state of the weather. The distances were performed
under the following conditions :—Against a strong flood tide, and
also ngainst a double-reefed topsail breeze of wind, from the Cloch to
the Cumbrs Light in 59 minutes ; after pasging the little Cumbrm,
the Scotia was brought round with great ease, and performed the
upward run between the Cumbree and Cloch Lights, but on this

| oceasion with wind and tide in her favour, in 49 minutes ; mean

time, 64 minutes. The rate of speed will be understood by the
following :— !

59 minutes = 13°808 knots, or 16010 miles per hour.

49 minutes = 10°734 knots, or 10-277 miles per hour.

20632 35287

Mecan speed 15310 knots, or 17°643 miles,

It is anticipated that under ordinary cireumstances the maximum
speed of the Scotia will be about 19 miles an hour. The trial
referred to was made to fest the efficiency and speed of the vessel
for the mail service, which was done under the superintendence of
Mr. John Dinnen, inspector of machinery, and Mr. James Luke,
master shipwright of the Admiralty, Whitehall ; the Board of Trade
being locally represented by Mr. George Barber, shipwright
surveyor, and Mr, H. K. Kobson, inspector of machinery for the
Clyde. The Scotia is to be under the command of Captain Judkins,
the commodore of the Cunard fleet, who will now move his flag
from the Persia, in which he has so long and so ably distinguished
himself,

Foreioy Axp Covoxian Jormises.—As our readers will, no doubt,
have inferred from the rise in the shares and bonds, there is Lope
in store for the hitherto luckless Grand Trunk of Canada. T'he
receipts for the week ending February 16th were £17,674. Com-
pared with those for the corresponding week of last year the increase
18 £8,997. On the first seven weeks of the half-year theincrease
in the receipts is £37,836.—A statement appeared in most of the
London journals on Saturday, to the effect that the Indian Tramway
Company had received an intimation that the Government of India
had sanctioned the construction, by Mr. Wilson, an engineer
recently returned to Enpgland, of the first tramway of 27 miles be-

tween Moorshedabad, the old capita of Bengal, and Nulliatee, a
station on the East India Railway. As there are several gentlemen
in the north of England interested in the concession referred
to it is important to mention that it 18 not for a tramway
at all, but for a milway, and that it has no conuection
whatever witn the India Tramway Company. — A circular
from the French Minister of the Interior cautions French shipowners
against frands practised in the ports of Cardiff and Swansca with re-
spect to the loading of coal.— During the recent bombardment of Fort
Donaldson by American gun-boats, in which the latter had to haul off
greatly damaged, 13in. iron plates backed with 15in. oak were found
ineffectual to resist 321b. shot.—The British screw steamer Stella has
been chartered at New York to carry American contributions to the
(rreat Lixhibition.—A project has been set on foot to connect Singa-
pore with the system of telegraphs in India at Hangoon.,  "This line
was promised to be executed by our Government when the Dutch
Government Jaid a cable in 1859 between Singapore and Batavia; it
being obvious that the utility of the latter line depends in great
measure upon its extension to India, our Government accordingly
shipped the cable that is now laid down between Malta and Alex-
andria in the autumn of 1860 for Hangoon and Singapore, and the
line now proposed would have been then completed but for the
wreck of the Indian steamer Vietoria, with a portion of the cable
on board. This caused a delay, which involved the loss ol the season,
and the destination of the cable was changed to Malta and Alex-
andria. The India and Singapore telegraph will save eight days
between India and China, and the same time between Logland and
China. Indeed, by a slight alteration in the dates of departure of
the China mails an additional gain of two days, or ten days in all,
would be secured—still leaving two days for telegraphing between
Bombay and Bingapore, for accidental delays on the voyage.

A xvMEROUSLY signed memorial and protest of owners and ocen-
piers of wharves and other property on the Surrey side of the
T'hames has been presented to the commissioners, setting forth that
between Lambeth Palace and Southwark bridge there are eighty
wharves in separate occupations, carrying out a variety of extensive
trades, besides factories, mills, granaries, and buildings rising
directly from the waterside, with drawing docks and free landing-
places, and for all of which the free use of the river shore is essen-
tinl. While expressing their unwillingness to offer any opposition to
public improvements, or to relieving the evils arising from the flood-
imngs of the river, the memorialists consider thal their entire trades
would be seriously damaged if any material impediment should be
created inthe river traflic by the interruption of the landing and
loading of goods. They consider that any of the plans for an em-
banked roadway that have been laid before the public would mate-
rinlly 1mpede such traflic, and that the present flooding of the river
periodically may be prevented by eausing the banks of the river to
be raised and the wharf walls to be altered.

A coxtract has been entered into by the French Government
with the Compagnie Générale Maritime for ths establishment of a
postal steam service monthly between I'rance, the Island of Mar-
tinique, Santiago de Cuba, and Mexico. The speed at which this
service is to be performed is nine knots per hour, and the subsidy
granted is at the rate of 21s.11d. per mile, This contrasts strikingly
with the rates paid by the British Government to the contract packet
companies generally. For example, the Royal Mail Steam Packet
Company, which conveys the mails between this country and
Mexico, although rm]uirm? to perform the service at a much higher
rate of speed, is paid less than 10s. per mile.
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TO CORRESPONDENTS.

ERRATOM.—In the article on “ The Paddle and the Screw,” in owr last
number, first colwmn and 15tk line of the Afth paragraph, Jor ' in propor-
tion as the vadius is o the cosine,” read ** wm ion as the cosecant to
the radius.” The words “* assuwmed in this case to be 45 deg.," four lines
above, or in the 10th line of the same paragraph, should have been omitied,

L. O.—In type, but crowded ot this week. :

C. S —Bourne's quarto trealise on the steam engine, published by Messrs.
Longmana, is undoubtedly the best extant, .

P. M.— Leather and vulcanised rubber are destroyed by contact with steain.
Even at low pressures they will soon become rotten. ]

R. H. S. (Carr Bridge) — We are unable to give you the address of the Aszocia-
tion. Perhapa the Editor of the Mining Journal could inform you.

J. B. M.—The substance to which you allude is, we suppose, | dpler maché.
We cannot say where could most conveniently procure it,

AN OLD SUBSCRIBER,— We are not certain that the law which governa the action
of steaom in the curved tube of a Bowrdon sfeam gauge has been demonstrated.

E. B. M.—The Taranaki Steel Iron Company’s offices are at 3, Delahay-street,
Westininster, where you can address the Secretary for the required infor-
mation.

W. T. (Thorney).—Mr. Hall Dare, 19, Hanover-square, is the Secretary of
the Royal Agricultural Society, You will probably find the card of a
maker of pitch chains in our advertising columna,

F. (Ferrol)—It wowld not do to publish your invention in England previous
to applying for provisional protection. There must be many such manu-
Jacturers as you ask Jor, but we are unableto refer you to one,

J. 8. L.—It is generally held that the application of an old invention to a
new purpose is not palentable, By sending, a1y 1o, in stamps to the Potent-
affice, and asking for Schicle's patent of November, 1848, it will be sent to

u,

chﬂm:tmb ENOINEER.—You will find Mr, Weald's rudimentary treotises
most waeful, If, however, you are aboul etering upon a move extended
course, you will probably require a teacher, and he could best advise you as to
text books.

T. B.—Any steam gauge maker can doubtlces furmish you wdh a gauvge to
indicate the pressure of water in mains, adding the graduations for the
heads corresponding to the pressures per square inch, Thes is supposing
that you have an awr vessel,

T. P.— We really wish 1we could tell you what would prevent the formation of
scale in boilers where bad waler is vaed. So much quoackery has ben prac-
tisedd in treating scale disease, that we do not like to prescribe, Sowme
aof the remedies have been sal-ammoniac (once wsed on some of the ratlways)
oak sawdust, gum catechu, or * culch,” &e. dc. In any case frequent blow-
ingﬂ' must be practised.

AN ExcINeEr's PuriL.— If you are what you describe yourself you ought not
to come to us a second time with such a question, The problem s very
pimple, but we cannot undertake to work it ouwt for you. Again e 87y,
make the diagram, with any length of connecting red you like, and find the
thruat, at various parts of the stroke on the principle of the resolution of
Jforces acting through jouited levers. :

A Z.(C. M). Steamers are very commonly tried in the way you describe.

The Peninsular and Oriental Company's steamer Moollan had her engines
tried last apring, alongside the quay at the Vietoria Docks, With engines
working up even to 4,000 horse power, the actual pressure exerted wpon the
kull, tending to drive it forward, would be but abowt 40 tons, and o would
be a poor ship indeed which would be stroined by such a pressure applued
in the direction of her keel,

. D, (Uddingston).—Like nine-tenths of our correspondouts who ask wa for
dimengions of ports of engines, you neglect to give the pressure at which
you intend to work. Supposing your 10-in. double-cylinders, with ltan.
stroke, and making 90 revolutions per minute, to be worked by steam of 60 b,
pressure, we should employ a wrought iron crank shast 3yin. in diameter.
This is supposing that the fly wheel ia between the tweo cylinders. If both con-
yeet on one wide of the fly-wheel, let the shaft be dkin. diameter. The crank
pina, if of the ordinary kind, may be 2}in. in diameter, and 24in, long. If
you employ your fy-wheel as a belt pulley, which we should advize youto do,
its diameter will be governed by the speed at which you inlend to drive your
machinery. If itbe 5/t. in diameter, let it weigh 3,000 (b, Although nuch
less than thiswill answer, if great regularity of motion is not required.

FANS.

(To the Elitor of The Engineer).
8ir,—~Will you kindly furnish me with a ** practical rule” to calculate
what aira fan of the following dimensions will discharge per minute, viz. '
— 6 blades, 30in. diameter outside of blades, each blade being 8}in. long,
10in. wide atthe butt, and 4}in. at the tips, and making 180 revolutions per
minute? The fan has an outer casement, revolving with the blades.
Todmorden, March 8th, 1862. w.T.

ROLLING STEEL TYRES,
(To the Editor of The BEngincer.) ;

Sin—In Tue ExarxeEr of the 1st instant you say you believe that
M essrs. Brown, of this place, are the only parties who have machinery to
enable them to roll cast steel tyres, and of course this statement will apply
to all other tyres in the circle. I have been engaged for the last eight
years or more in rolling that and other tyres in the circle, on a principle
patented by me, and have, during that period, rolled npwards of sixty
thousand tyres. I am sure you only require this information to cause you
to insert the atatement. W. Owex.

Rotherham, 10th March, 15862.

THE HARTLEY ENGINE BEAM.

(To the Editor of The Engineer.) !

Sir,—In answer to ‘A, C. H.” I am not aware that any experiments
have ever been made on ** open sand castings,” I should imagine, for this
simple reason, that it was never supposed that such a material would ever
be used where any particular strain was required. In the absence of any
great authority perhaps the next best thing to do is to take the opinion
of several experienced ironfounders, and I find that I have placed a
high value upon *“8." 1 agree with your correspondent * V.," who says
they possess only two-thirds the strength of ordinary castings.

iglth regurd to “ Founder’s” letter, it was stated at the inquest that it
was ** an open sand casting,” and a representative of the makers was present
at the time, and did not contradict it. It has also been discussed in thmmi
columns during the lastsix weeks unmistakeably as an open ** sand casting.’
If it is not so why did not the makers say so long ago? I for one should
like to see the nrlﬂnnl caleulation of this beam. 8.

Bermondsey, 12th.

RAILWAY COLLISIONS.

%Tn the Editor of The Engiuzer). .
8ir,—I shall feel obliged if you will give me a formula for the following
—A railway train 100 vons weight is running at a velocity of 8 miles an
hour, and is run into by a following train of 20 tons weight, running at
the rate of 16 miles an hour, what is the amount of force with which they
ecome [nto contact 7 J. W. WiLLis,
[ The force of a blow eannot bevightly etimated as a steady pressure, although
both may produce substantially the suine 1 eault, The force of collizion would
be due to a difference of speed of 8 miles an hour, or 1501, nearly per second.
A body moving at this velocity would, if prajected wpreards, rise (o @ height
of Oft.. and therefore in striking another olyject ut rest the force would be tat
acquired by Julling from a height of Oft. The carriages which first came in
contact would sirike their buflers together with the same force as if one had
fallen 9ft. upon the other, but the remsining carriuges would receive a
diminiahed ghock owing to the elasticity of the tuffirs,

SCREW SHATFT PACKING GLANDS.

(To the Editor of The Engrineer.)

Sir,—Seeing by the newspapers that a screw steamer has had to put back
owing to the packing coming out of the screw shaft stufling box, the fol-
lowing plan has suggested itself to me asan easy means of getting over that
difficulty in future,

Supposing the packing to be worn away, or to have come out in some
manner, if a piece of rope or gasket was put outside of the gland, and the
gland screwed tightly up, that would effectually prevent any water leaking
through between the gland and tube.

To prevent the leakage between the shaft and gland T should take a few
fathoms of rope of a suitable size, and having laid one end on the shaft,
about 2ft. from the gland, commence windiog it tightly round the shaft;
this could be best done by starting the engine slowly, and by holding the
rope tightly until it pressed against the gland, when, if there wus room for
it, a second coil might be run back over the first. The end of the rope
wust then be lashed to prevent i's coming loose. This plan would, I think,
be sufficiently sccure to enable the vessel to proceed on her voyage, > B

How long would the surface of the rope last where it rubbed against the
lh[:_mny bu.:fund what uw!&r there be to keep it tight against the box —Ed. E. |

MEETINGS NEXT WEEK.

InsTiTomioN oF Civin Exaiseers,—Tuesday, March 15th, at Eight p.m.,
Discussion upon Mr. Hartley's paper “ On the Lower Dannbe,” and, if time
ts, ** Description of Works at the Ports of Swaunsea, Silloth, and

Iyth.” By Mr. J. Abernethy, M. Inst, C.E.

Sociery of ARrTs.—Wednesday, at 8 p.m. “On the Sewerage of Towns.”
By Robt, Rawlinson, C.E., Engineering Sanitary Commissioner in the
Crimea. On this evening the Right Hon. Lord Stanley, M.F., will B‘r:.,uldu.

' M details, estimates, and cost of public sewers in lisle,
Buxton, W':hup. and West Ham, will be given,

Advertisemenis cannol be -guaranteed insertion unless delivered before eight
o'clock on Thursday evening in each week, The charge Jor four lines and
under is half-a-crown ; each line afterwards, sizpence, The line averagra
nine words ; blocks are charged the same rate for the space they fill. All
gingle advertisements from IL couniry must be accompunicd by stamps in
payment.
Tie ENGINEER can be had, by order, from any newsagent in town or country,
and at the various roilway stations; or @ can, {f preferved, be supplied
direct Jrom the office on the following terms ;—

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

If eredit be taken, an extra charge of two shillings and sixpence per annum

will be maude.
Tir ENOINEER s registered for transmission abroad.

Letters relating o (he advertisement and publishing depariment of this paper
are to be addressed Lo the publisher, MR, BERNARD LUXTON ; all other letters
and communicalions (o be addrensed to the Editor of THR ENGINEER, 182,
Strand, London, W.C
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DURABILITY OF IRON STRUCTULRES.

No engineer pretends to assign a precise period for the
duration of his structures. They will last for a very long
time, for many centuries, perhaps,—at all events he pro-
fesses to believe as much. In the case of masonry, we are
able to refer to many works of the ancients—to a few of
those of the Phanicians, indeed, and to a long list of
Roman structures, both cisalpine and transalpine, all of
which prove the endurance of stone and mortar. Tiles,
also, moulded by the ancient Romans, are still found in a
sound state, and we have examples, in Hampton Court
Palace and in the Lollard’s tower of Lambeth Palace, of
the endurance of ex[rmaed brick work for three or four cen-
turies at least. Wood, too, when sheltered, as in the
roof of Westminster Hall, or when immersed, as in the old

iles of London bridge, or in the caissons of Westminster
Eridgc, will last for centuries. But how is it with iron ?
The first iron bridge is believed to have been erected only
ninety vears ago, at Coalbrookdale, and we are not sure whe-
ther 1t 1s still standing. It was only about forty years ago
that iron came into extensive use for engineering purposes,
and but about thirty years since it was first used under the
trying circumstances of railway traffic. And it is hardly
fifteen years since wrought-iron bridges began to be used
for railways. Now are they really to remain permanently ?
We are going on, apparently in the utmost confidence, as
if these works were to last for ages,—and it may be that
we cannot bring up anything to show that they will not
last as long as their builders have anticipated. Yet we are
forced to own that all our faith in the durability of iron
structures is based upon dafe which are more inferential
than absolute. Some wharfs and piers have been built,
| which appear to stand very well in sea and river water,
t and Mr. Mallet has come to some most encouraging conclu-
sions {rom the results of some experiments which he has
made upon the corrosion of cast-iron in the Liffey, and
elsewhere. Mr. E. B. Webb has lately published con-
siderable information upon the durability of cast iron

iers and lock-gates, some of which information has been
ately transcribed into our own columns. As far as it
goes, this experience is calculated to inspire the engi-
neer with renewed confidence in the applicability of iron
to works of construction. DBut, at the same time, abundant
instances can be adduced of the rapid corrosion of
cast iron tubbing in coal pit shafts, even where no sulphur
was to be detected. Cast iron pipes do not last for ever,
either, in the ground, and iron troughs, and other castings,
have been found to decay in a comparatively short time.
As for wrought iron, there are abundant examples of its
decay after some years’ exposure. The lightning rods of
old steeples are sometimes found to be eaten away by rust,
and the iron dowels or clamps which have served to bind
stones together in old masonry, are now and then found to
be swollen to twice or thrice their orginal bulk with rust.
Iron roofs on buildings are found to go rapidly, and gal-
vanising has been found to be but a partial protection.
Iron ships become eaten through in the plates, and boilers
working with both “ fresh” and distilled water become oc-
casionaliy corroded in an unaccountable manner and after
a few years’ service. Wrought iron bridges, we must re-
member, are so recent in their use, that we cannot pretend
to say with any certainty how far their durability is deter-
minable from other experience. It has been said that
wrought iron, after resting for many years in one position,
becomes crystalline, and the case has been instanced of an
anchor at Woolwich, which, having lain for nearly a
century in one position, broke short off when finally re-
moved. Iron becomes brittle, too, after loug use. The old
axles on the Liverpool and Manchester Railway lasted for
from fifteen to twenty years, and at last began to break,
promiscuously. The load which they carried had not been
greatly increased, nor had they been run at a much higher
speed, as they were under goods wagons, the speed of which
had remained nearly the same from 1530 to 1850. Why, then,
did they not hold out indefinitely ? Their case appears to
illustrate what Mr. Braithwaite calls the “ihtiiue of metals.”
They bore up for so many years and then broke down, just
as a horse might have done. Now, as to this matter of
fatigue of metals we know next to nothing. At the last
meeting of the British Association Mr. Fairbairn related
some experiments which he had made, and which showed,
clearly enough, that a given load, repeated sufficiently
often, at last broke the camel’s, or rather the Eirdcr’a back.
He made a model of one of the girders of the Spey viaduct
(about “ passing ” which Captain Tyler made such weighty
objections), and loaded it with one-fourth of its caleulated
breaking load. By a simple contrivance this load was
changed, or alternately applied and removed, one million
times without apparent injury to the girder. The beam
was then loaded to nearly one-half of its calculated break-
ing weight, and after the load had been changed 5,175
times, the beam broke down, It was then repaired, and a
load equal to two-fifths of the calculated breaking strain
was alternately applied and removed, 25,900 times, when,

we believe, a second failure took place. Afterwards, with
a load equal to one-third of the calculated breaking strain,
nearly ﬁ.ree million changes were made without percept-
ible injury. We are not to suppose, however, that the
changes of load took place, in Mr. Fairbairn’s experiment,
in the manner in which 100 or 200 railway wheels deal
out their blows upon a bridge at from 10 to 50 or 60 miles
an hour. Indecd, it is impossible to say what is really
going on in large iron girders, over which heavy trains are
constantly flying. They were, most of them, built, too, for
a live load ot'1} tons per lineal foot, some of them, indeed,
for but one ton per foot. The present maximum load for mo-
derate spans is nearer 2 tons per foot. So, too, different en-
gineers have provided a strength varying from two to six
times the maximum load, and no longer ago than last Beptem-
ber Mr. Fairbairn was engaged in explaining to the British
Association that, in calculating the strength of a bridge,
its own weight was first to be deducted from its calculated
breaking strength, and one-sixth of the remainder taken as
the limit of safe load. Now, with tubular bridges a span

{ would soon be reached where the work would break down

under its own weight, yet Mr. Fairbairn would have engi-
neers believe that, in all cases, a bridge will safely carry a
live load equal to one-sixth of the difference between its
own weight and its calculated breaking strain applied as a
distributed load !

Is it generally known that, in the case of steel, a highly
carbonised bar, too harsh for working, becomes, after long
exposure out of doors, workable, showing a loss of carbon ?
If carbon in its solid form will escape invisibly from steel,
as any experienced steel-maker can testify it does, what
gradual changes may not be going on iniron? We do not
suggest this question with any desire to excite alarm, but
it may lead to more searching inquiries, of which, we think,
it must be admitted, there is still some need.

STEAM ENGINE CONSTRUCTION.

G1VEN, a steam cylinder, a reciprocating piston, and a
crank, and a constructing engineer will combine them in
almost a hundred different ways. In the earlier steam
engines the cylinder was always vertical, with the piston-
rod working through the top cover, the vibrating beam Qeing
employed in the transmission of the power to the crank.
In single-acting pumping engines, having no crank,
Mr. Bull afterwards took the piston-rod out through the
bottom of the cylinder, an arrangement which contained
the 1dea of the steam hammer, and that, also, of Messrs.
Thomson’s inverted cylinder engine, as originally introduced
by them in the Frankfort steamship, and since extensively
adopted by other builders. Messrs. Boulton and Watt
introduced the side lever engine for steam vessels—Mr.
FFairbairn soon taking it up for factories. Another variety
of beam engine is the *grasshopper.” The greatest variety of
arrangement, however, 1s amorg the direct-acting engines.
With the upright cylinder the shaft is variously placed,
according to the point at which it is rezmred to take off
the power. In the more usual plans, the conneeting rod
grasps a pin placed close to the end of the. piston rod, the
crank being above. With the shaft at a lower level, the
cross head is sometimes bent down so as to work in guides
on opposite sides of the cylinder, an arrangement at one
time adopted by Mr. Bury for marine engines, and
by Messrs. Robinson for sugar mill engines. With the
shaft just over the cylinder cover the “ steeple” plan is
sometimes adopted, and at others, the piston rod is taken
out through the bottom cylinder cover, and the connecting
rod reversed so as to work upwards, the whole being an
inversion of Maudslay’s “ table engine.” The same attach-
ment of parts is sometimes employed with horizontal ey-
linders, and Messrs. Maudslay’s double piston rod engine is
no more than the steeple engine laid horizontally. Then
we have diaiunul engines, sometimes with two cylinders
placed at right angles to each other, both piston rods being
connected to the same crank pin, according to the plan
patented by Sir Marc Brunel in 1822, or having the cylin-
ders separated at a less angle and having the drag-link
interposed as in the Galway steamship Adriatic. Then
there are oscillating engines and trunk engines, “ Siamese”
engines and pendulum engines, and there is an arrangement
in which the ecylinder turns completely around upon
trunnions like those of an oscillating eylinder. In these
diversities of position and connection there is seldom any
thing which can be dignified as a mechanical principle.
The variety may be interesting enough to ingenious
draughtsmen, and may arouse the competitive spirit of a
builder, here and there, just entering into business, but
with the practical engineer simplicity and accessibility
will generally determine his choice, although it is a fact
that engines which are neither simple nor conveniently ac-
cessible appear best to meet certain exigencies of space and
place on shipboard. Itis only in this way that we can
account for the favour still shown to trunk engines, for ex-
ample, which work with much friction and considerable
loss of steam by condensation. One important mechanieal
distinction, it is true, may be made with respect to the
varieties of engines which we have enumerated. Some are
self econtained, while others are not. The beam and side
lever engines require firm foundations to which they must
be well tied down, the strain at the main centre of the
beam being double the total pressure on the piston. Most
of the direct acting engines, on the contrary, require no foun-
dations beyond a surface sufficient to carry their weight. In
the inverted cylinder engine, hcwever, the lateral pressure
on the guides 1s applied so far above the floor, and in the case
of marine engines, the top weight of the cylinderis so great,
and it has such a leverage when the ship is rolling, that the
standards require to be of corresponding strength, and to
be securely fastened down.

As with the position of the cylinder and the transmission
of the pressure of the steam from the piston to the erank,
so are all the other arrangements of the engine susceptible
of a great variety of changes, all attaining much the same re-
sult with different degrees of simplicity. It is thus that we
have a host of engines dissimilar in appearance and vet
identical or nearly so in principle. 'The eminently praetical

man finds in thesc differences abundant scope for compari-
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son and eelecticism, butis apt to look with distrust over those

broader grounds of inquiry beyond which may arise funda-
mental changes in practice. The philosophical engineer,

on the other hand, 1s impatient of details of engine-craft,
and enters, instinctively, upon the pursuit of ideal perfec-
tion—an ounce or so of coal per horse-power per hour. The
former will revel in the merits of a new piston or an im-
proved valve gear, while the latter, disdaining such ma-
terial littleness, poises the Piniunu of his imagination for
a flight to the practice which shall dispense with nine-
tenths of the present weight, bulk, and complication of
steam engines. In regarding, therefore, the mere structure
of engines, we may as well dismiss at once the considera-
tion of maximum pressures, prolonged expansion, and,
possibly, surface condensation. Mechanically, then, we
may say, that modern practice is tending, visigly, towards
smaller pistons running at higher speeds for a given
power ; to aunification instead of a multiplication of parts,
and to the greatest possible directness of transmission of
strains and pressure. With higher pressures and quicker
speeds the most accurate workmanship is found indis-
pensable; wearing surfaces of greater amplitude are
n , and means for reducing the friction of valves
and for counterweighting the disturbing weights of the
engine acquire increased importance. On land, it is sought,
as far as possible, to dispense with gearing and to work
steam engines more nearly up to the speed of the machinery
which they are employed to drive; in steam vessels, the
increasing adoption of the screw has, except where gear-
ing is still employed, led to the adoption of short-stroke
engines running at high speed, a 31-ft. stroke being
repeated, in some cases, 200 times a minute. Wrought
iron has been fighting its way for years into the place of
cast iron, for framing, and even for beams where beams are
still used. It was once thought a great step to substitute
cast iron for wood in beams and connecting rods for land
engines, but cast iron rods are hardly made now, and the
case of the Hartley engine and that of the levers of the

Scotia steamship are likely to decide the question of cast |

iron v. wrought iron engine beams. The cast iron main and
end centres are, at last, going out of use too. For large
engines, steam jackets are beginning to be considered as
indispensable, both around the sides and upon the ends of
the cylinders. With steam of higher pressure, pistons of
greater simplicity and longer stutfing boxes are preferred,
and care 1s being taken to relieve the %ack of the slide valve
from a portion of the enormous pressure now resting upon
it. We might thus pursue the details of steam engine
construction, only to find that all are undergoing gradual

change, and, as we hope, corresponding impmvergent.

RAILWAY ENGINEERING.

THE late Mr. Stephenson once remarked that the con-
struction of machine tools, although a subject of great im-
portance, hardly afforded any ﬁelﬁ for discussion. This is
now the case with railways. At the time when every
thing connected with railway location, gauge, permanent
way, locomotive power and working was undetermined, the
field for inquiry and discrimination was almost boundless.
There are many who can remember, and all have heard,
with what energy the question of the substitution of
locomotives for stationary engines and horses on railways
was debated, thirty odd years ago. When the multi-
tubular boiler and blast pipe had carried the day, wide dif-
ferences of opinion arose as to the dients and curves.
Improvements in locomotive valve gear, and, almost at the
same time, the relative merits of outside and inside cylinder
engines, soon after occupied the attention of mechanical
engineers, Then camethe question of gauge, respecting which
a deal of nonsense was emitted on both sides. Almost im-
mediately followed the far more consequential discussion of
the substitution of wrought for cast iron in bridges. More
recently there has been a division on the question of iron
Emn.nent way, and, at the same time, much inquiry has
n directed to the use of coal in locomotives. All, or
nearly all, these questions have been argued, and the con-
clusions acted upon in a manner which would seem to leave
little but to slowly accumulating experience in the future.
Whatever of freshness may have attached to these subjects
has certainly been exhausted. Railway engineers are blasé
with all of them. Railway engineering has become a
matter of routine, which almost any attentive young
gentleman, with fair powers of apprehension, can readily
master. (Not, by nn']y means, that every knight of the level
and dmmﬁmhmr can secure an appointment as chief
engineer.) ere is the survey, in which the Ordnance
maps are of wonderful assistance,'leuﬁng, it 1s true, however,
scope for the study of the topographical and com-
mercial features of the route. It is here indeed that the
judgment and ability of the engineer are generally exerted
to the best p e. At all events, few engineering errors
are more costly than errors of original ilmntiﬂn. as the
ractice of even our best masters has now and then testified.
'he nice determination of the line which shall best combine

the more imtp;thtgnt requisites of directness, easy gradients
and curves, facility of construction and general adaptation

to the wants of the district, is a problem often worthy of
the highest engineering talent, requiring, especialiy, the
soundest professional judgment. The temptation to make
& direct line, especially across country, is generally strong,
and often, with works of considerable ma itudi in the
way, such a railway will prove actually cheaper in cost
than a longer one entering upon the more valuable pro-
perty along the watercourses. The question of gradients
arises, however, involving much cnnuigera‘tiun of the work-
ing of the line, which also requires attention to the nature,
bable extent, and prevailing direction of the traffic. Good
Judgment might sanction an incline of 1 in 50 in onecase and
refuse one so steep as 1in 100 in another. An engineer might
not be justified in one case in incurring more than a moderate
expense to obtain curves no easier than of 10 or 12 chains
n&ieus, *gll;.ﬂn, u& analt'h;‘er. a 20 chain ﬁurva T;uld be the least
admissible, and a sum might, ps, be rightl
expended in order to nﬁnin a mfngimumpﬁ 30 or 40 :llfainaj:
The value of property and the convenience of the inhabitants
of the district traversed will also determine greatly the

question of deviations. In respect of bridges, cuttings,
and embankments, too, it is very often the case that much
more favourable ground can be had by going a little out of
the way. Indeef,':he whole question of the selection of
route requires, in many cases, the most comprehensive and
careful consideration of a vast number of details, upon
which the best professional experience, and the ripest
judgment, may well be exercised. These once settled
upon, however, and standing orders complied with, nearly

opportunity for the exercise of original qualities on the
part of the engineer is past. To draw up the specifications
is very much like drawing up a lease or an agreement, at
least in so far as the introduction of the conventional
clauses of both are concerned. The price of executing
nearly all kinds of work is so well-known, too, that an
engineer, with even a moderate circle of acquaintance, can
hardly get far wrong in his own estimates of what his
undertaEi?n s are to cost. When it comes to bridges there
is not muach chance of going astray. The omnipresent
wrought iron girder—a capital superstructure, too, for a
bridge—has but to be repeated, and the conditions which
govern the choice of foundations and the width of spans
are generally capable of such ready determination that
but little room is left for doubt. As for the different
kinds of bridge superstructure, almost all that ecan
be said has become familiar to the engineer. For moderate
spans the plate girder will generally be preferred, and
when the span becomes so great that an economical
arrangement of plates cannot be conveniently made in the
sides of the girder, the lattice offers obvious advantages.
As for cost, the leading contractors quote the same price
per ton for both plate and lattice girders, so that there
1s very little room for choice in that respect. In many
bridges, perhaps, indeed, the larger number, the cost of the
superstructure is, after all, considerably less than that of

—

the foundations, abutments, and piers, so that the question
of superstructure, presuming that it is abundantly strong,
is not of paramount consequence.

As for permanent way-—such permanent way as is now
put down on railways—its selection requires much the
same kind of knowledge and care as would that of an
ironmonger’s stock of goods. Dilate as we may about
form, weight, and quality of rails, weight and fastening of
chairs, bearings u;‘l sleepers, &c., all these matters were
practically settled years ago in the practice of the earlier
railway engineers. We may modify a little here, and
enlarge a little there, but we are, after all, following
so mearly m the old track, that no “outside” observer
could tell the difference. A rail is a rail, after all, and
the best article in that line is, we fear, no better than,
if as good as, the thoroughly worked and soundly welded
bars turned out thirty years ago. We may own to more
or less professional interest as to steel rails, improved rail-
_Iuint.s, &e. &c., but no one of us thinks of laying down a

ong line with steel rails, or of revolutionising rail joints.

We leave those matters to patentees and the Permanent
Way Company, an organisation perhaps less frequently
heard of since the expiration of the fish-joint patent and
the final decision in re Harwood v the Great Northern, but
which, we believe, is still in existence.

And as for rolling stock, what has the engineer to
do but to digest the quotations of the leading builders, for
no engineer would think of specifying locomotives and
carriages differing substantially from the recognised
patterns. There is no engineer so isolated but that he can
command the most complete plans and specifications of
locomotives any day he requires them. He has only to
take care that they are not much too large nor much too
small, much as he would in buying a hat or a pair of gloves.
Locomotives are manufactured now-a-days, and well it 1s
that they are. Their value to the world 1s almost directly
as the readiness and facility with which they can be %l'ﬂ-
cured. Some builders will turn out a better job than
others, but few builders, even without the interposition of
an inspector, would knowingly send out engines of con-
spicuous inferiority. So close, too, has competition been
in locomotives these many years, that an engineer would
be very safe who, having sent out his specifications, ac-
cepted the tender which represented a mean between the
highest and the lowest. Some engineers cannot feel that
they have discharged their proper %unr:tinns until they have
dictated something out of the common course with respect
to a boiler, a safety valve, a piston, an axle, or a tyre, but,
in the end, their pet preferences are resolved into the
orthodox modes. In our own case we have had occasion to
pay especial attention to locomotive practice, but we cannot
point to any substantial improvement which has been made,
within the last ten years, in that noble machine. A sheet
iron shield has been intruded within the fire-box, and a
hollow stay-bolt tapped in here and there, and the result is
that coal is burnt with a moderate but indictable produc-
tion of smoke. We have begun to use steel tyres, and,
here and there, steel axles, and so we have begun to wear
ventilating hats and to carry rotatory umbrellas, but in
neither case is there a novelty in the essential construction.

We might go through every detail of railway construc-
tion and equipment and we should merely find that each
was of much importance, but that with the conclusive
arrangements which have already been made, no field was
left open for extensive selection. It is well that this is
so. The great principles of our practice being determined,
our services to society are all the more comprehensible, and
more likely, therefore, to be in request.

At a late meeting of the Archawological Institute Captain Windus,
R.L.N., read an account of a great carrack, or man-of-war, built
by the Knights of St. John, at Nice, in 1530. It was one of the
fleet gent by the Emperor Charles V., in 1535, against Tunis. She
was named the Santa Anna, and attracted much attention from her
size, armament, and fittings. She had six decks; her crew was
800 men; she had a chapel, hall of reception, &e., and they served
the crew with fresh b daily. One remarkable fact of her con-
struction was that she was sheathed in lead up to her bulwarks, and
was impenetrable to the artillery of that day. The lead was attached
with brass bolts, She was the La Gloire or the Warrior of her day.
The account of her was to be seen in Dosio, and the huge carrack
figures in the frescoes of the Palace of the Knights Hospitallers at

me.
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A Course of Elementary Mathematics. By Joux Raprorp
Youxg, formerly Professor of Mathematics in Belfast College.
London : W. H. Allen and Co., Leadenhall-street. 1861.

THOSE of our readers who have enjoyed the benefit of a
comprehensive mathematical training—and there are but few
branches of our profession in which such a training can be
wisely dispensed with—will remember through how many
difficult and often ponderous volumes he had to plod his
weary way. Reverting for a moment to our own early years
our memory recals a goodly library, ¢ Euclid’s Elements,”
Wood’s * Algebra,” Hymer's * Trigonometry,” O'Brien’s
“ Co-ordinate Geometry,” Hymer’s ¢ Analytical Genmetr.!'
of Three Dimensions,” §Vuul ey’s “ Descriptive Geometry,

Snowball’s “ Mechanics,” Whewell's “ D ics,” Webster's
“ Hydrostatics,” Miller’s ¢ Hydrodynamics,” Hall’s ¢ Diffe-
rential and Inteqml Calculus,” Moseley’s * Engineering
and Architecture,” and Willis’s “ Principles of Mechanism,”

to say nothing of works on the steam engine, optics, and

so forth, treated mathematically, or of others which we have

probably forgotten in this hasty retros Doubtless

very many of our readers could at once recite a parallel

list of treatises which formed part of their * first course”

as students, and a few may be able to add largely to the

number.

Now there are several evils associated with this distribu-
tion of one’s study over so many different works. The first,
and probably the least, of them is the unnecessary expense
which has to be incurred. Another is the confusion pro-
duced in the student’s mind 1?' differences in the style, and
often in the notation also, of the various authors. Then,
again, it often happens that the various treatises overlap
each other, so that time is wasted in extricating the
thoughts from the books sufficiently to enable the mind to
pursue a clear course of study steadily and progressively,
and without loss of time. Finally, your studies are em-
barrassed throughout by the absence of that frequent
reference to particular theorems and problems already
studied, which is so servicable to the student in a mathe-
matical work whenever an author is wise enough to pro-
vide it. This last is a very important consideration. The
mathematical sciences are so essentially progressive in
themselves, and so intimately blended together, that it is
impossible to pursue the study of them without keeping up
a constant reference to doctrines or principles which have
been previously established. The mnecessity of this is so
obvious that we need not dwell upon it a single moment.
It is manifest, however, that where you are driven from
author to author every time you take up a new branch of
study it is absolutely impossible to have the natural con-
nection of subjects and parts of subjects kept up in the
mind. We are guite aware, of course, that familiarity with
the modes and views of different thinkers gives breadth to
our knowledge. But this advantage should be sought after
an elementary course of study has been completed ; the
young student is in no position to profit by discursiveness.
His first business is to advance steadily along the hi hway
of science; the time for exploring its byways will come
afterwards.

In the work before us we have a course of mathematics,
written by a single author, costing less than some of the
treatises on single subjects mentioned above, preserving a
consistent notation from one end to the other, avoiding repe-
tition, and keeping up a continuous connection between
subject and subject as they are successively developed.
These, it will be acknowledged, are admirable charac-
teristics to begin with, They create a strong primd facie
claim in favour of the work ; but in this respect it is not,
perhaps, altogether unexampled. It possesses other
qualities, however, which fairly demand for it, in our
judgment, a pre-eminent place among mathematical
courses.

But before mentioning these it will be well to explain
what the volume does and does not contain. It does not,
of course, treat of many of the subjects named in the list of
books given in our first paragraph. It is a purely mathe-
matical treatise, and the author does not travel out of a
strictly mathematical sphere. Common arithmetic and
“ Euclid's Elements of Geometry ” are likewise excluded
from it—the former, because it may be studied with all
needful advantage from the ordinary manuals in popular
use ; the latter, because itis a distinet work of itself, * uni-
versally known and esteemed, and everywhere to be easily
procured.” The author has rightly judged that to insert
either Euclid’s treatise or one upon common arithmetic
in the present volume could be of no possible benefit to the
learner. It begins, therefore, with Algebra, which is
followed by Plane and Spherical Trigonometry, Mensura-
tion and Analytical Geometry; then come Statics,
Dynamics, and Hydrostatics; then the Differential and
Integral Calculus; and, finally, a series of applications
of the Caleulus to Mechanics.

Professor Young has long been known, and celebrated
too, as a mathematical reformer, basing his reforms upon
a fundamental belief with which we entirely and most
henrtiﬂl}' concur. He believes that the study of mathe-
matical analysis should be prosecuted in the same spirit as
the study of Euclid—that the reasoni of analysis
equally with those of geometry should produce irresistible
conviction, and that assent to every result of such reason-
ing should be compelled rather than yielded—* wrung
from the reader, and not coaxed from him.” He contends
that every mathematical inquiry should be entered upon
by the student in a sceptical spirit : “he should admit just
s0 much as he is obliged to admit, and no more ; and due
watchfulness should always be exercised over the symbols
he employs, lest, from his relaxation of the necessary con-
straint, they conduct him beyond the regions of common
sense.” The author anxiously—almost unnecessarily so,
as it seems to us—asserts and re-asserts this view, and
insists upon the necessity of bearing it in mind. If the
reader should suppose that all our elemen works of
repute provide against such errors (which but few readers
wﬁn have been attentive students of mathematics are
' likely to do, we think), the author would refer him to many
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instances of them. Even in so common-place a subject as
the Binomial Theorem it is marvellously eaat{ to go
wrong. How many students of ordinary mathematical
works are there, he asks, who would not unhesitatingly
affirm that the following equation holds universally, for
all values of r and a —

TS be . By h 8., 8
@+ ) =t B n P b Bt )

Yet whoever affirms this must necessarily affirm also that—
—_2
A+1) =3=1—2+4+3—4+65—6+...
which is a palpable absurdity !

Again, says the author : Take the subject of the Rever-
sion of Series, which is sometimes applied to develope a
root of an algebraic equation ; how many are there—gumded
by their books—who, if required thus to develope z in
terms of y from the equation y = » + z* + 2, or
y— 2 ==z + z*, would hesitate to affirm that

e=(y—2)—(y—2+2(y=—2p—=5(y—2+....2
But let y = 1: the statement then becomes

=]l ]l=2=5—=....

and yet z is known to be mmaginary! “ All such appa-
rent {ii&crepanciea and cuntmdict.iu:?ma easily be recon-
ciled. Algebra is not in the slightest gegree chargeable
with them, yet—there they are.”

Nor is it by any means in algebraical works only that the
due watchfulness over symbols, of which the author urges
the necessity, is requisite. Every one who has studied
Mechanics will have found himself stumbiing at some time
or other—pretty often, many of us—over the mysterious
meanings which they sometimes assume in that department
of study. No better illustration of this can be given than
that which Professor Young adduces. Let a person tole-
rably familiar with algebra take up at random a modern
treatise on dynamics. He may chance to light on one in
which he will find such terms as Mass, and Weight, and
Velocity, and Acceleration clearly and well defined. Heis
told that gravity produces an acceleration of velocity of
32ft. and a fraction per second in the latitude of London ;
that ¢ is the recognised symbol for this quantity, that M
stands for mass, and W for weight. Keeping this in
mind, he reads on a few pages, perhaps, smoothly enough,
till he is suddenly arrested by the staggering statement
that “ W = Mg.” If, as is no doubt oﬁen the case, the
reader has been intent exclusively upon his symbols, this
conclusion may come out naturally enough ; but if he has
connected them in his mind with the things signified, he
must find it a serious perplexity.

The impediments which this slovenliness on the part of
mathematical writers often throws into the path of the
student are fearful. Professor de Morgan, in a sentence
quoted by the author, speaks of the confusion created in
his mind when a student by the definition of accelerating
force which has become generally received. “ Accelerating
force, which any one would suppose to be the force which
accelerates, is no such thing; it is the effect produced—the
very acceleration itself.” ell do we ourselves remember
the trouble which this phrase at first occasioned us. So
serious are the evils which this kind of thing produces
that it is doubtful whether the great body of students
ever altogether escape them. At any rate, many authors
of works on science do not. We could name several trea-
tises in which the most manifest incongruities are not
only introduced, but paraded from one end of them to
the other. A very common blunder indeed is to connect
quantities of different dimensions, and not unfrequently
of different natures, by plus or minus signs,

It is, therefore, in our judgment, a very gratifying cir-
cumstance to have put into our hands this comprehensive
volume, by a most competent author, in which special care
has been taken not to play fast and loose with the student,
and not to stagger him with solecisms. There is, more-
over, another feature in the present work which adds
greatly to its value. The author has laboured throughout
to relieve the student from the monotony of merely moving

bols about, and to show him, to some extent, the prac-
tical uses to which those symbols may be put from time to
time as he advances. ere ordinary verbal matter can
be made available in the elucidation of a subject, he does
not scruple to employ it. He says many modern writers
have a t aversion to put what is called “ talk ” into
their mathematical books; but he has no such prejudice,
The reason is plain and conclusive : “ An ardent and in-
telligent student, who naturally expects, by devoting him-
self earnestly to the work, to gain something more from
the study of analysis than a mere expertness in manipu-
lating symbols, is apt. to get weary of this unprofitable
exercise; and knowing, as he must do, that this is not
mathematics, becomes disheartened, from misgivings that
his own mind is inadequate to the undertaking, that he
has no talent for mathematics, nor sufficient acumen to
penetrate its mysteries; whereas, in truth, there are no
mysteries to penetrate.”

This concluding phrase of Professor Young's— there
are mo mysteries to penetrate "—if employed by a super-
ficial writer would stamp him as unfit to instruct others ;
but employed by him, it is the best possible guarantee of
his serviceableness as a teacher. It is because he has
fathomed every part of his subject so thoroughly that he
makes this declaration; and the man who has seen so-
called mysteries through and through is the very best
person to clear them up for us. It may be desirable to
state, in this connection, that the author is not by any
means a mere reviser of the labours of other men. ter-
spersed thronghout this volume there are numerous new
mathematical developments of a very high order which
we owe entirely to him, and which it would be difficult to
parallel, cither for number or excellence, from the works
of any other modern mathematician. This is saying a

t Seal, we know ; but it is not more than we honestly
gﬁam to be due. We might illustrate the truth of it had

the necessary space at our disposal ; but the extensions
::d_' : ements introduced are far too numerous to

admit of that.

We must, however, direct the attention of such of our

readers as may possess themselves of this admirable work
to the highly satisfactory manner in which the Differential

Calculus is here commenced and develo Under the
hands of the author this profound and all-important stud
is entirely stripped of its difficulties. All that (whing

may be properly called) * talk™ about the ratios of nothin
to nothing, and of infinitesimals to infinitesimals, witg
which so many writers have clouded the subject, he swee
utterly away. It is to be regretted, he truly says, that in
one of the most interesting and important branches of
analysis, and one, too, the elements ntP which are far from
difficult, the learner should be embarrassed at the very
threshold by metagh}'ﬂiual subtleties repugnant to all his
reviously-acquired notions of mathematical accuracy and
ogical consistency. He asks for nothing more, therefore,
when he comes to deal with differentials than the student
has already become familiar with in vanishing fractions.
The theory of vanishing fractions has, it is true, to be
extended here, but it has not to be modified, still less has

| it to be overthrown. We cannot refrain from quoting the

substance of the author’s arguments upon this point, for
they will be found full of interest to every one who has
studied the Calculus, and will at the same time serve to

jua%ify the warmth of our admiration of the author's
style :—

It i1s sometimes said, in reference to such equations as those
marked [2 %, that if d y, d z, are each zero, we have divided 0 by 0,
and have, therefore, no more right to put any one thing for the

quotient than any other, for % means anything. Dut the results [2]

have not been obtained by any such division of 0 by 0: they have
been arrived at, in each case, by dividing F (z + az) — F (z) by a =,
and by this operation only. The result 1s a general expression, over
the form of which—implying a law that all the particular cases of
it must conform to—we have no control; but over the particular
cases themselves, so far as their values depend on A z, we have
complete control, inasmuch as A r is not fixed by any condition,
but 1s free to take any value we may please to give it. Our aim has
then been to select from the innumerable series of possible or
admissible values—all conforming to one and the same law--that
which would be the last or ultimate value in this series, if it were
formed by first giving to A x some finite value I, as small as we
please, and then continuously diminishing &k down to £ = 0; the
value of the ratio thus obtained terminates the entire series of
values, and continuously unites with the individuals of that series
in as strict obedience to the law of the general expression. It has
been objected, however, that this is to change the original hypo-
thesis : to make that (namely, A 2) 0 at the end of an operation,
which at the beginning was a finite quantity. DBut there was no
‘“original hypothesis” as to the value of A x: this quantity A =
(or &) was designedly left free from all restriction as to value at the
outset, s order that at any subsequent stage we might, without
violating any previous restriction, give to it any value we chose,
and with a view, of course, to its u/timate value, 0. It must not be
overlooked that the fundamental operations of algebra—though
ealled by arithmetical names—are quite free from arithmetical
restrictions: (#* 4+ a z) -~ zis z + a, and would still be z 4+ aq,
though there were no such thing as arithmetic in existence ; as it is
thus universally true, it is true when the symbols stand for numbers
—any whatever ; so that when z = 0, (z* + a z) = z = a, whatever

We thus see that the differential coefficient .

f

dzr
derived from any function y of z, is not so derived by dividing 0 by 0;
it 18 derived by dividing the algebraic quantity A y by the algebraic
quantity A =, and then giving to A z the arithmetical interpreta-

tion Az = 0. Having thus found the true value (say f (z)) of the

number is put for a.

d i a v O
vanishing fraction J{ we are justified then in writing J'HE =f(:),

and consequently in writing dy =f(:-:} dz. This is more than

stating the truism 0 = 0—it is conveying the information that the
zero d y comes to be zero by mulliplying the zero d z by the factor f'(z),
and in no other way. Those who object to m%*ard d y, d x as zeros,
call them infinitesimals ; which in reality is only using a long word
for a short one : an infinitesimal has no finite value ; and this is all
that can be said of zero, which, however, is the prelerable term,
because it is more precise.

It remains for us to express our surprise that the author,
whose avowed, and, for the most part, well-sustained
design is to wring assent to his propositions from the
reader, should have claimed for the three laws of motidn
all the force of self-evident truths. We know very well
that D’Alembert put forward what he considered an
a priore demonstration of the first law, and that Professor
Playfair endeavoured to do the same thing in a more
mathematical manner. But we know, also, on the other
hand, that Poissin, who has seldom been surpassed as a
mathematician, declared that “ we cannot affirm a prior:
that the velocity communicated to a body will not become
slower and slower of itself, and end by being entirely
extinguished : it is only by experience and induction that
this question can be decided.” And this view of Poissin’s
is the accepted view of most modern philosophers. We
should be sorry to go to the length to which Mr. John
Stuart Mill proceeds, and assert that all science is of neces-
sity inductively obtained in the first instance; but when
we remember that from the time of Aristotle down to that
of Galileo it was believed that all bodies in motion had, by
their own nature, a constant tendency to move more and
more slowly, so as to stop at last, from some inherent cause
of fatigne—we say, remuml}erin§ this, we find it impos-
sible to go farther than Dr. Whewell when he says,
“though the discovery of the first law of motion was
made, historically speaking, by means of experiment, we
have now attained a point of view in which we see that it
might have been certainly known to be true, independently
of experience.” * This law,” he adds, “in its ultimate
form, when completely simplified, and steadily contem-
plated, assumes the character of a self-evident trath.” It
seems to us rather unlikely that a doctrine which it took
men ages of existence and numerous refined experiments
to find out, and which even now philosophers themselves
cannot see to be evidently true without its being completely
simplified and steadily contemplated, should wring a ready
assent from every student of this elementary course of mathe-
matics. We may be taking a harsh view of the matter,
but this certainly seems to us a serious blemish in Pro-
fessor Young's excellent, aye unrivalled, work.

* These equations need not be given, They merely express values of g."

z
derived from certain equations, from which the reasoning of the author
starts in expounding the nature of the differentialing process. The careful
reader will bave no difficulty in following the author’s meéaning through

the passage quoted.
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2702, Joux Warr, Lorrimore-street, Walworth, Surrey, and THoMas SxAiTH

Havisipe, Cornhill, London, ** lmprovements in the manufacture of
"—Petition recorded 20th Oclober, 1861,

126. Bagrrow Moss, Liv 1, ““The application of steatite, either alone
or in combination with other substances, to the manufacture of bricks,
fire-bricks, the lining of and other similar purposes.”—Petition
recorded 17th January, 1562,

850, WiLLiax Woop, Monkhill, Pontefract, Yorkshire, ** Improvements in
the process of manufscturing pomfret or liquorice cakes."—Pelition re-
corded 11th February, 1862,

354, Tuomas Davisox, Belfast, Antrim, Ireland, * Improved means for
preventing the corroding of steam boilers."—Pelition recorded 18th
February, 1862

403. Tuosmas HexisoN, Glasgow, Lanarkshire, N.B., ‘ Improvements in
water closets.”

404. Joux Hexny Jonxsox, Lincoln's-inn-fields, London, ** Improvements
In electro-magnetic time-keepers.”—A communication from John Henry
Koosen, Dresden, Saxony.

407. Josern WaLn and Tonosmas Doop, Liverpool, ** Improvements in the
mnmrucl.;uﬁ uT:lT arrangement of apparatus for regulating the flow or

o (] ]

400. Tuomas Horsuey, Coney-street, York, “ Improvements in ap
for turning and closing the cartridges of breech-loading fire-arms.”

410. Joux Cookk, Willington, Durham, “ Improvements in the method of
propelling ships and other vessels.”

411. Davio Duxxe Krue, Victoris-street, Westminster, *“ An improved
method of mmmunimtlnglur signalling in and with milway trains.”

413. Joux Cuarrerros, Highbury, and Wiovensy Ssirn, Dalston,
London, ** Improvements in tel ph cables. ™

417. JoxaTuaxy Russein, Westbury Villa, Camberwell, Surrey, ' Improve-
ments in the method of raising sunken, submerged, or stranded vessels.”™
—Petition recorded 15th February, 1862,

419. Huen Crawronrp, JaMes Crawrorp, ForERT CrRAwFORD, and ROBERT
TesmrLETON, Beith, Ayrshire, N.B., * lmprovements in looms for weaving."”

&21. Jonx Wiurraker, Leigh, Lancashire, ** Improvements in machinery or
apparatus for pulping roots.”

422. James Joux Vax pex Bero, Hague, Netherlands, “* A new fire lighter.”

#25. Jamrs Comnr, Belfast, ** lmprovements in machinery for winding cops,
and in the treatment of cops for warps and other purposes.”—Petitions
recorded 17th February, 1862,

427. Jonx Hexpy Hastivos and Jawes Faeezen, Holkham, and Jonx
Woours, jun., Wells, Norfolk, * Improvements in ploughs.”

428. Rionanp Warkiss, Lower Belgrave-place, Pimlico, London, * Im-
provements in oil and spirit lamps, and in the means of producing light
therein, parts of which improvements are applicable to lamps generally."

431, Winttas Cruank, Chancery-lane, London, ** Improvements in gas appa-
ratus used for lighting cigars and other tobacco."—A mmmunjmﬂ:n
from Pierre Duchamp, Boulevart St. Martin, Paris,

432, Micnael Hesny, Fleet-street, London, “ Improvements in cartridges."
—A communication from Juales Lemoine, Rue Saint Paul, Paris.

435, WiLtiay Buosy, Tower Hill, London, * Improvements in omnibuses
and other earringes."”—Petitions recorded 18th February, 1862,

400, Ricnarp HoMme SKELLERN, South-terrace, Hatcham Park, Surrey, *.An
improved self-inking hand stamp or press."

402, Joux Sraspisu and Jons Goovex, Egerton, near Bolton, Lancashire,
** Improvements in machinery or apparatus for stripping or cleaning
the flats of carding engines,"—Pelilions recorded 218t February, 1862,

470. WiLLiam Asutox, Manchester, * Certain improvements in m!chinu'_z
or apparatus employed in the manufacture of braids, and similar articles.
472, James Kiekwoon, Paisley, Renfrewshire, N.B., ** Improvements in

looms for weaving.”

474 Jonx Mumwiserox, Oaken Gates, Shropshire, “ A new or improved
hearse or bier."

476. Coanvks HEXRY JULIUE WiLLiaM Maxiviniax LiEeMaNS, Huddersfiel
Yorkshire, * Improvements in felted fabrics suitable for
other similar purposes, and in the apparatus employed therein.”

450. Grorae BLakky, SAMUEL Brakey, and Jons BrLagey, Liverpool, and
Bexsasmix Wiuire, Birkenhead, Cheshire, * Improvements in leggings or
gaiters.”

434. MaArC AXTOINE Fraxcois Mexxoxs, Rue de I'Echiquier, Paris, * Im-
provements in burners for heating by gas.”—A communication from
Carsten Richard Meyn, Carlshiitte, Rendsburg, Holstein.— Peitions re-
corded 22nd February, 1803,

480. Gronor WesT, Chapel-place, Long-lane, Borough, Surrey, * Improve-
ments in the construction of washing machines.”

400. TuoMas Braig, Carlisle, * Improvements in machinery or
for cutting, chopping, and breaking refined lump sugar and other sub-
stances,”

492, TooMas Nesmaym Kiggknasm, West Brompton, and VERxox FRrRAXCIS
Exsom, Highgate, Middlesex, ** Improvements in bleaching and dyeing
yarn and thread when in the form of cops or otherwise wound.”

498. Wintiam Eowarp Newron, Chancery-lane, London, * Improvements
in the joints or chairs of the permanent way of railways,”—A communi-
cation from Raymond French, Seymour, Connecticut, and William
Goddard, Boston, Massachusetts, U.S.—Petitions recorded 24th Felruary,
1862,

500, JErREMiAT Wooprow, Oldham, Lancashire, ** A certain improvement in
the manufacture of hats or coverings for the head.”

502. Joux Propixaros, Gracechurch-street, London, “ An improved ma-
chine for shelling or husking all kinds of grain.—A communication from
Melchior Nolden, Frankiort on the Maine.

ﬁﬂ;i ﬁ.uwmhilllluﬁ 'Ii-‘urt:l:rnll-mrentédﬂlurkenreuhmd HExXRY L.Lli:mtrml,

olborn-hill, London, ** Improved means for viewing microscop oto-
gar?;phn and other minute objects.”— Petitions rﬁﬁiurﬁﬂ 25th Fehp-fnq,
1862,

618. Georae Davies, Serle-street, Lincoln’s-inn, London, ** Improvements
in emptying or draining the water from careening docks in maritime
ports,"—A communication from Pierre Lucien Fon , Paris.

520, AvAatnE DesikEe Durarer, Paris, ** lmprovements in the ornamenta.
tion of tissues.™

522. James Hexny Prxxerr, Blackbum, Lancashire, * Improvements in
steam generators, and in engines to be worked by atmospheric pressure
or steam and air combined.”

524. Jonx Cuirr, Imperial Potteries, Lambeth, Surrey, “* Improvements in
glazing stoneware, red clayware, porcelain, and other kinds of earthen-
‘"EI‘I"_ Fa

526. Cuanies Louvis Kxouy, Tottenham-court-road, London, “ Improve-
ments in piancfortes.”

518. Evwiy GronaE BrRuzavup, Pembroke-road, Kensington, Middlesex,
* Improvements in pianofortes.”

520. Joux MEDHURST, Lower Queen-street, Rotherhithe, Surrey, * Improve-
ments in apparatus for reefing and forling the top sails, courses, and
other square salls of vessels."—Petitions recorded 26th February, 1862,

582, Geonor Torn, Bucks-row, Whitechapel, London, *‘ Improvements in,
n.;:d :nlimprm*ad apparatus for, manufacturing and reburning animal
charcoal ™

£34. CoarLes CrARK, City-road, London, ** Improvements in tea and other
trays for the table.”

638, Sik Crarues Tiusrox Brionr, Victoria-street, Westminster, ** Improve-
ments in electric telegrapbs, and in apparatus connected therewith, and
amalu_rnd in the manufacture thereof,”

642, WiLtiam Sruvart Woop, Larchfield Foundry, Leeds, Yorkshire, ** Im-
]ﬂ)l‘ﬂ"r‘ﬁmﬂﬂlﬂ in valves for regulating the flow of steam, water, or other

uids, and in means or apparatus for working or actuating them direct
from the governor, or when worked by expansion eams in connection
therewith."— Petitions recorded 27th February, 1562,

Invention Protected for Six Months by the Deposit of
Spiteating VML S CURISNS
673. Pierne Remoxp, Rue de I'Echiquier, Paris, * Improvements in double

rein bridle bits,"—Deposited and recorded Srd March, 1862.

Patents on which the SBtamp Duty of £50 has been Paid.
5680. Jonx Lewan, Manchester.—Dated 5th March, 1859,

634, WiLnian Pracock Savace, Roxham, Downham Market, Norfolk.—
Dated 6th March, 1859,

001, “““":B?;‘““- sen., and Apvaum Boors, jun., Manchester.—Dated Bth
642, lenllagﬂ 'f‘rmn. Warwick-lane, Newgate-street, London.—Dated 14th
H?.S .Iﬂ oux PRETTY Crarke, King's-street Mills, Leicester.—Dated 7th March,
647. THOMAS Parsroxe, Birmingham.—Dated 14th March, 1850,
610, Jourx ALuiy Witniams, Baydon, Wiltshire.—Dated 9th March, 1850,
g;g Emuu Liaurroor, Acorington, Lancashire.—Dated 14th March, 1859,
- HENrY DBrssEumer, Queen-street- New Cannon-street, Lond
et 16th March, i e -y
. Jonx Dixox and RoBERT CLAYTON, Bradf Yorkshire,—Dated 10th
March, 1850, S

Patents on which the Stamp Duty of £100 has been paid.
506. WiuLtax WriLp, Manchester.—Dated 7th March, 1855,
504. Josken CeoreR, Birmingham,.—Dated 7th March, 1855,

688, Samven Cuxuirre Lister, Manningham, near Ii orkshire.—
Dated Otk March, 1855, g =

L
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618. WiLLiax Syirn, Little Woolstone, Fenny Stratford, Buniin;hu_nlhln.
—Dated 19th March, 1855.

Notices to Proceed.
2601. WmLiaM Tavior, Newport Paguell, hamshire, ‘1
ments in joints or connections for metal and other pipes and l-'nThLm::

Petition recorded 26th October, 1861.
2702. Joux Warr, Lorrimore-street, Walworth, Surrey, and THoMAS SxAITH
Hl.ﬂrl.:nl, Coruhill, London, **Improvements i the manufacture of

soap.

2708, WiniaM Houuaxp Furwosee, Mark-lane, London, * Improvements
in the condensation of steam by surface contact.”—Petitions recorded
29th October, 1861,

2720. FuvoENe De Bassaxo and Apovrur Brupesse, Brussels, Belgiom,
“ Improvements in the manufacture of stearine,”—Petition recorded Suth
October, 1861.

2733. Georae NorMAN, St. Matthias-place, Stoke Newington-green, Middle-
sex, ‘' Improvements in the mounting of *cots or eradles.'"—Petition
recorded 3lal Octaber, 1861,

2742, Janwms Higains and Tuomas ScuoriErd Wmrwortn, Salford, Lanca-
shire, ** Improvements in machinery or apparutus for preparing cotton
and other fibrous materials for spinning.”

2744. Roperr Musner, Coleford, Gloucestershire, ** An improvement or
improvements in the manufacture of cast steel, or homogeneous iron,"—
Petitions recorded 1at November, 1861,

2755. TooMas WaLker, Robert-terrace, King's-road, Chelsea, London,
“Certain improvements in the construction of cables or chains for tele-

phic and other p and for machinery connected therewith."”

2751. iﬂ;ﬂ FrExcH, Manchester-road, Bradford, Yorkshire, ** l[mpru::i
ments in mach or apparatus for doubling or twisting yarns of wors
or other ﬂhmulhmm.fm. w ’ .

ﬂﬁ:i SAMUEL OsponyE, Bayswater, London, ** Improvements in hoopeld
. m!l

2703. Tuomas SreNcER, Prescot, and Tuomas Ropixsox, St. Helen's, Lanca-
shire, “ Improvements in wachinery or apparatus for making pi"pan and
other articles of earthenware, and in the form of pipes for gas, sewage,
and other purposes.”—Partly a communication from Alfred Delafol, Paris.
— Petitiona recorded 2nd November, 1861,

2i71. Joux AsuvEy, Grosvenor-place, Bath, * Improvements in apparatus
for attaching horses to S—Petition recorded 4th November, 1861,

2772. RorErT WiLsox, Patricroft, Manchester, ** Certain improvements in
steam hammers, and in valves applicable to the same, and to other steam
engines.”

27756. WinLiaM Harn, Calais, France, * Improvements in the prodaction of
curved and other forms in articles of Jace.”

2777. Ricaarp Feruxev, Manchester, ** ]mﬂmﬂmﬂnu in machinery or
I.Eplnius for preparing. spinning, or doubling cotton, silk, and other
fibrous materials, parts of which improvements are applicable for wind-
ing and other purposes,”— Petitions recorded bth November, 1861,

2790. FrEpErick GEoReE STUBER, St. James'-road, Brixton, Surrey, *‘ An
improved hygrometer for measuring the humidity of the atmosphere,
dampness of beds, garments, and for other similar purposes.”— Pelition
recorded 6th November, 1861.

2801. Jonx Bamrrow, Dalton Chemical Works, West Gorten, near Man-
chester,** Improvements in the manufacture of benzole, naphtha, naphtha-
line, aniline, and carbolic acid.”—Petition recorded Tth Novemaber, 1861,

2804. HexrY Moxtuccr, Rue do Sentier, Paris, ** Improvements in appa-
ratus for goffering or embossing stuffs in high reliel.,"—Petition recorded
Sth November, 1861,

2814. Roeerr McNamm, Glasgow, Lanarkshire, N.B., * Improvements in
caxings for stitching machines, and in adapting the same for writing."
9871, ARD LoyvsEL, Cannon-street, London, ** Improvements in match

boxes or cases.”— Pt ilions recorded Wk November, 1561.

2835. WiLniax Jonx HaY, Southsea, Hampshire, * lmprovements in
tecting iron and wooden ships, caissons, dams, and other wooden or ﬁ
structures from decay, and from fouling by vegetable and animal matters,
and in preparing the materials employed therein.”

2837. GeonraE Davies, Serle-street, Lincoln's-inn, London, * Improvements
in bleaching cotton and other textile fabrics or materials, and in the
apparatus employed in such process.”—A communication from Edouard
Turpault, Plrﬂ.—.l’dihuu recorded 12th November, 1801, :

28=2. JosErH Boorn, THOMAS WiLLIAM CHaMEERS, and JAMES CHAMBERS,

, Lancashire, ** Improvements in looms for weaving."—~Pelition re-
o 16th November, 1861, N

2990, SAMUEL AMPH Wﬂ: , "“An improvement or improvements
in ornamenting n:L. = Petition recorded 27th November, 1861,

8015. Epwarp Tysw, Old

3024, Joum
vewents in machinery or
. Warsox Ducnesix, C
rovements in blocks for hoisting."— Petitiona recorded 3rd Decembar, 1861,

8220, Jonx Fraxcis HArveY, Strand, London, ** Improvements in umbrellas
and “—Petition recorded 24th Decenber, 1561,

8270. WinriaM Epwarp Nepwron, Chancery-lane, London, " Improved
apparatus for uhlllulg motive power from e¢xplosive compounds,”—A
communication from Eugéne Barsonti and Felix Matteucci, Florence,
Italy.—Petition vecorded 318t December, 1861,

00. Janes Gantn MamrspaLl, Leeds, Yorkshire, * Improvements in the

reparation of flax, hemp, and uti:rer fibres, previous to being spun.”—
?’:hliﬂn recorded 15¢h Janwary, 1862,

111. James Garry Marspaul, Leeds, Yorkshire, * Improvements in the
machinery and process for producing fibre from woven and other textile
fabrics."—Petition recorded 14th January, 1862,

116. Hexry Duxcax Puestox Emmnmui Bury, Gosport, Hlmlul;llm,
‘‘ Improvements in means or apparatus for protecting screw p ers
from entanglement, or being fouled by ropes or other hn-diu.rﬂ:v im-
provements in means or apparatus for closing up the screw aperture.”—
Petition recorded 15th January, 1862,

162. WiLniaxm Tozer, Gracechurch-street, London, and ARrciiBaLp Reap,
Walworth, Surrey, ** Improvements in boots and shoes.” — Petition recorded
st January, 1864,

226, WiLLiaM Epwarp NEwto¥, Chancery-lane, London, “ Improvements
in engines to be employed for pumping or forcing air or water, or fur
other purposes where a rectilinear motion is required.”—A communi-
cation from Wellington Lee, New York, U.S.—Peilion recorded 25th
January, 1862,

231. Fraxcois DELasMare Dz BoUTTEVILLE, jun., Fontaine-le-Bourg, Seine
Inférieure, France, * Improvements in machinery applicable to the

ing of fibrous substances." )

253, Jous McEEaN and Jaues Gasporr, Walmer Bridge Mills, near Preston,
Lancashire, ‘* Improvements in sizeing or dressing yarns or textile mate-
rials."—Petitions recorded 29th Januwary, 1362,

275. Friepricn Winneux Darsuxe, Swansea, Glamorganshire, ** Improve-
ments in furnaces used in the manufacture of zine "—Petition recorded
1t February, 1862,

327. ALexaxpER McKExzie and Fraxcis Pastney, Glasgow, Lanarkshire,
N.B., “ Improvements in sewing machines."—Petitwn recorded Tth
February, 15632,

855. WiLLiaM Lyain, Amiens, Franc:, *‘ Improvements in machinery for

fl'l!pl-rlni flax, hemp, and other fAlrous substances,”—Petition recorded
Lth Feb wary, 1862,

306. SamvEL Bexsamin Winirrieno, Birmingham, * Improvements in the
manufacture of iron bedsteads, and in the manufacture of ornamental
fron tubes or columns for the construction and ornamentation of iron
bedsteads. " — Petition recorded 14th February, 1802,

427, Jonx Hexay Hastivos and James Feeezew, Holkham, and Jons
Woops, Wells, Norfolk, ** Improvements in ploughs,”—/Petition recorded
18th February, 1862,

420. RicuARD gﬂ'll SKELLERY, South-terrace, Hatcham Park, Surrey, *' An
improved I;ﬁ"—lnklng' hand stamp or press.”"—Petition recorded 21af

, 1862,

bow, Jﬂlﬂﬂlﬂﬂl‘l’, Westminster Bridge-road, Lambeth, Surrey, ** Improve-
ments in hinges."— Petition recorded *5th Felirunry, 18502,

5°8, SBir CaarLes Tisrox Brient, Vietoria-street, Westminster, " Improve-
ments in electric telegraphs, and in apparatus connected therewith, and
employed in the manufacture thereof.”"— Petition ricorded 27th February,

1562,

Y GLEw, Howland-street, Fitzroy-square, London, ** Im-
tus for sewing or LW
ottetown, Prince Edward’s Island, ** Jm-

And n:}iu is hmI
one of such
‘Fll:ir objections t.oprmh
within twenty-one days
which this notice is lssued.
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ABSTRACTS OF SPECIFICATIONS.

descriptions made Abstracts prepared erpressly
ux ExciNeen, af the ﬂ; of her .ﬂmfl Commissioners of Palents, Jor

Crass 1.—PRIME MOVERS.

Including Fized Steam and other Engines, Horse, Wind, and Water
Mills, Gearing, Boilers, Fittings, &c.
‘! Trasa-

2001. T. GRErN, Leeds, and R, MATUERS, Stoke Newi
milling motion to machinery."— Dated 21t August, 1561,

This invention has for its object improvements in apparatus for trans-
mitting motion to machinery. For this purpose, when transmitting motion
from one grooved or plain pulley to another grooved or plain pulley, by an
endless band or strap, an intermediate pulley on which is interposed in such
manner that the opposite parts of its periphery are in contact with part of
the periphery of the driving pulley, and part of the periphery of the pulley
which is driven. When the driving and driven pulleys are grooved to
reccive the endless band the periphery of the intermediate pulley or wheel
may be plain or grooved, and be in conlact with corresponding plain or
grooved parts of the peripheries of the driving and driven pulleys ; but when
the parts of the peripheries of thedriving and driven pulleys. where the end-
less tand acts, are plain, then those parts of the peripheries which are in
contact with the opposite sides of the interposed pulley or wheel are to be
grooved or saitably formed to work in a groove or grooves formed in the
periphery of the interposed wheel or pulley,— Nol proceeded with,

2108. 8. ErsoN, Oldham, *‘ Apparatus for heating the feed-water of s'eam
boilers, superheating s'eam, and surface condensation.' — Dated 23.d
Avgval, 1806]. .

According to this invention the patentee proposes that the water to be
supplied to the boiler shall first be heated by means of the exhaust steam
of the engine, whence it is to be forced by pumps into suitable eylinders
placed in the flues leading to the chimney, the water becoming further
heated by the waste heat from the furnace of the boiler. A tube or pipe
of small diameter, open at the lower end, conveys the water to the bottom
of each cylinder, and is so arranged as to pass through their interior, whence
the water continues its within the cylinders to the feed pipe which
conveys it to the boiler. The cylinders are kept free from the accumula-
tion of soot or dirt by means of chains or bands passing partly, entirely,
or more than one turn round them from end to end, where their extre-
mities are attached to wheels rotating at either or both ends of the eylinders
by means of a shaft and cog wheels. These chains or bands thus scrape or
rub off the soot or dirt as it lodges on the exterior of the cylinders, ren-
dering thern more capable of absorbing heat and conveying it to the water
within. These eylinders, in like manner, serve for the purpose of super-
heating steam, in which case a syphon box is placed at their lower
extremity, and an iron casing combining n lever, float, balance weight, and
equilibrium valve is suitably arranged in order to carry off any water that
might lodge in the eylinders, and also to retain the steam. The cvlinders
may also be made useful for surface condensation by arranging them in
conjunction with an iron vessel or suilable receptacle, and exhausting steam
inside or outside the cylinders, according as they are placed either in the
interior or outside the said vessel.

2113. G. T. Bovsnewp, Loughborough Pavk, Brixton, * Apparatus for
Jeding boilers,” —A communication.— Dated 28-d August, 1861,

This invention consists, First, in combining a Giffard injector, and the
suction pipe thereof, with a valve located in the said suction pipe in such a
position that it prevents the reflux of the water from the suction pipe when
the steam is shut off from the apparatus, The ohject of the Second part of
this invention is to permit the suction pipe to be filed with water, or
** primed,” as the patentee terms it, up the end of the steam nozzle, so that,
when the steam jet is put in operation, it shall in to act immediately
upon dense water. This part of the invention consists in combining the
Giffard injector, the suction pipe thereof, and the reflux wvalve before
mentioned, with a priming nozzle fitted with a cock or valve, the combina-
tion being such that the suction pipe can be primed through the priming
nozzle, and that the latter can then be closed. The object of the Third part
of this invention is to procure a supply of water for priming the suction
pipe by the occupation of the injector, and it consists In combining the
second part of this invention with a tank by means of a branch pipe leading
from the discharge KLpu of the injector, which branch pipe is fitted with a
enck or valve, so that the tank may be replenished with water by the
injector itself.

2130. H. Atrwoo, Wapping-swall. Londan, ** Improvements in cleansing and
in feeding boilery,” — Dated 260k dugust, 1861,

These improy ts ip-cleansing boilers consist in_pl ong, two, or
more conduis 5 about the water level ; the conduits are dished on their
upper surfaces, miul aye perforated. at intervalk, while curved flanges are

to the sides. Similar conduits are placed at the bottom of the
boiler. The improvements in feeding bollers consist in supplying them’
from below through perforated pipes extending along the length, gr yearly,
s0, of the boilers. is arrangement is for Keeping the seditent in astate
of agitation, thereby cansing the impurities contained in the water to rise
to the surface, when it may be drawn off by the'scum plate and cock. For
some waters chemical agents are also used.

2131. Z. Counvry, Tavistock-strect, Bedford-square, Londom, ** Arrangement
f{!d cmnb-;;miﬂn of ki h and lpw pressure seam engines,”—Daled 17th
ugust, 1561, ; i
By the present invention a certain portion onlg, and not the whale, of
the steam employed in working or driving a steam enjine is to be previously
worked at a higher average pressure per square inch above the atmosphere,
either in another steam engine or in another separate and independent
addition cylinder or cylinders of the same engine. Two facts are well
known in connection with steam, to wit, that equal weights of fuel will
generate nearl uiu.:l weights of either high or low pressure steam, and
that steam on its discharge from the steam ¢ e retains nearly the whole of
the total heat or combined sensible and latent heat which it had on its
admission to such engine. In cases, therefore, where steam engines
are being worked at pressures ranging from &41b. to 6ulb. or 70 Ib,
uare inch above the atmosphere, and where more power is required
with little or no sensible increase Tn the expenditure of fuel, or where it is
desired to have the same power with a less expenditure of fuel, a part of
the fuel may be applied under suitable boilers to raise steam of a pressure
considerably higher than that already worked, and the hizh pressure steam
so raised, and which may have a pressure of from 70 Ib. to 250 Ib. or more
rer square inch, is then to be worked either with or without expansion, or
n a separate engine, or else in a separate cvlinder or cylinders to be added
to the existing engine ; and this high pressure steam on its discharge from
such separate :n’ﬂne, or such separate cylinder or cylinders, is to be allowed
to mix with tional steam, by preference of a lower pressure, and the
mixture is then to be admitted to and worked in the original or low
sure engine or engines in like manner as the steam ordinarily supplied to
such engines. The steam may be exhsusted from the high pressure engine
either into the low pressure boiler, or into any vessel intermediate, between
and in direct communication with the low pressure boiler and low pressure
engine, or it may be exhausted into either the slide valve box, or the
eylinder of the low pressure engine. The portion of steam to be worked
twice over may bear any ratio desired to the whole of the steam worked in
the low pressure engine, that is to say, an eighth, a half, or three-fourths,
more or less, of all the steam worked in the low pressure engine may be
previously made to pass at a higher pressure l;hmu'ih the high pressure
engine, or the high pressure cylinder or cylinders of the combined engine.
The high pressure steam may be superheated i desired, either before its
admission to the high pressure cylinder or after its escape therefrom, and
while on its way o mix with the steam of lower pressare. Il desired a
portion only of the steam from the high pressure engine or high pressure
cylinder may be permitted to mix with the low pressure steam, the rest of
the high pressure steam being taken up in a small quantity of eold water,
%0 as to heat it Lo a temperature equal to or greater than that at which the
water is maintained in the low pressure boilers when at work., The water
%0 heated is then to be admitted as feed water to the low pressure boilers,
In this case the portion of high pressure steam to be condensed into water
is to be made to pass through a condensing vessel, into. which vessel is
forced, by a pamp or any other means, a rng-ulue& quantity of water of
ondinary temperature, this quantity being sufficient only to take up as
much of the steam as it is desired to condense into water, and so that the
final tempersture of the condensing water shall be equal to or above the
temperature of the water in the low pressure bollers.—Not proceeded with,

The

- CraAss 2.—TRANSPORT.

Including Railways and Plant, Road-making, Steam Vessels, Ma-
chiut;yﬁ and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har-
NEST,

2002. T. GRABAME, Worthing, * The construction of boats, rafls, de.”—Dated
218t Auguat, 1861.

The floating or under portion of these boats or rafts is to be formed in
two, three, or more longitudinal sections, say ribbed troughs of iron, or any
suitable material pl alongside, and apart from each othergand are to be
80 fitted as to receive and be finmly attached to and support a deck or floor

rujtl:liﬁ beyond the outside lines of these troughs, and this deck or floor

to be of a strength sufficient to support the cabins or coverings

for the protection of munnengen and cargo, and to protect these floating
troughs from the effect of eoncussions at wharves, or in passing other float-
in ies. ¢ troughs are to be formed at stem and stern on the angle of
exit and entry best fitted for on through the water on which they
are to navigate, and of a cient strength fully to resist the pressure to
which they must be sub , When submerged, by the weight of a full
cargo placed on the deck or carrying platform of which they form the

while w at any angle that be desired
| hmpnfiﬁ'ﬂ'iu m,mmﬂ.mmﬁm

are to be divided from

support ; and, !nrlnrﬂ:armﬂ‘g these troughs =

stem Lo stern, crossways or longit Inl.llj' into such a number of water-
divisions as to make submersion, without an almost total destruction of
troughs themselves, almost impossible,

IEH..‘.L. J. lllmul, Dublin, * Screw or spiral propellers,”"—Dated 22nd
. 1861
This invention consists in having the blade, of whatever form it may be
(screw or otherwise), so constructed or that it shall strike water
out its extent, and
left next the parts of the
blade placed nly,. water may pass frecly all parts of the said
blade, and will be held within the perimeter of disc formed by the revolu-
tion of the blades.—Not proceeded with.

CrLass 3.—FABRICS.
Including Machinery and Mechanical Operations connected with Pre-
parirg, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ge.

2004, J. Kaxg, Templemoyle, near Londonderry, * Treating flax, hemp, and
oth v anal substasices whick yield fhres, for the purpose of muanifoc-
turing from them fibres adapted to be apun into yarn and thread.” — Dated
2lat August, 1861,

For the purposes of this invention the flax-straw, hemp-straw, or
other substances that yield fibre are, when being steeped in waler, to be
subjected to the action of certain Ingredients which have for their object to
induce or hasten the putrefaction of the nitrogenous and gummy matters
which surround the fibres in their nataral state. These | ks, which
may be used in a solid or liquid state, consists, essentially, of a nitrogenous
substance or substances containing phosphoric acid or phosphates, or to
which these latter are added, and which will produce ammonia by putre-
faction, such as grcund bones and guano, a solution of glue to which phos-
phates of soda or any soluble phosphate is added, or yeast. In some cases
the patentee prefers using a solution of a soluble phosphate and carbonate,
nitrate, or caustic amnonia, or other salt of ammonia only.

2110. R. A. BrooMAN, Fle-t-street, London, ** Treating the hop plant to ob-
tain a wterial resembling wool,"—A commumication. — Dated 23rd
Avuguat, 18061.

The object of this invention is to produce from the hop plant a vegetable
wool, or & material resembling wool. To accomplish this the plants are
dried, put in trusses, and laid in sheds or barns, which must pe dry and
well ventilated. The plants are then sorted (for the branches and different
parts produce different qualities of wool) and are through a cru-h-
ing machine to break them up, and to crush the knots which are some-
what harder than the stalks, and contain a resinous gum more tenacious
than that in the intermediate parts. The crushed plants are next submitted
to the action of stamps or hammers, which beats out the resinous or

ummmy matter. The vegetable wool, with the waste still adhering to

t, is submitted to the action of beaters, which free it from all foreign

matters, auurepnrn it to be combed and carded previous to being spun or

otherwise nsed in the arts or manufactures ; or it may be umf without
being combed or corded. Among other uses it forms o valuable material
for the manufacture of pulp and other purposes. —Nut procesded with.

2116. W, CrissoLp, Dudbridge Works, near Stroud, ** Apparvaius for ociliag
wool,"— Dated 24th August, 1:61,

This invention relates to the operation of supplying oil or oleaginous
mixtures to wool preparatory to its belng submitted to the carding engine
for the purpose of being worked into silver, the object of this invention
being to effect a uniform distribution of the liquid through the mass of
the fibres under operation, and prevent the waste that is consequent on
the ordinary mode of ciling wool. . To this end the patentee employs a
travelling brush or brushes, which, after recciving oil from a dipping
plate, will *ransfer the same to a roller mounted above the feed apron of
the carding engine, and pressing uwpon the wool supplied thereto. The
contact, therefore, of this oiled roller with the wool that is passing
I.I;IE];H' it wilil ensure the equal distribution of the oil over the whole surfacs
of the wool,

2122. H. Newsox, Manchester, J. Carnr, Blackbuwra, anl G. HARRISON,
Buraley, ' SAf acting mules."" —Dated 20th August. 18061,
The docunents relating to this inveotion are with the law officers under
objection, and cannot at present be seen.

2128. F. Tounavsex, Paris, “ A4 nee Lind of artiflicial. fur, to be made by
means ¢f the jaopuard or othes looms with silk or other tectale malerial,”"—

A communicn tion.—Dated 26th Auguat, 1501.
This invention-relates to the manufacture of a kind of ioiitaton
fur resembline-to all intents and that called astrakan. The
patentee produces this imi ither on the jaequard the

common lodm in thefollowing manuér==The hﬂﬂm A
the weft, which is composed of several , is first ur dressed m‘ﬁ
gelatinous solution, then wound on tubulae cops or. spools which are ex-
posed Lo a heat of about 150 deg. Fah., by which the fibres are eurled. By
using this weft, with the proper jacquard combinations, a plled or terry
fabric is obtained, the wealt forming the raised pile, which is then cat in the
usual way. The pile or terry may also be obtained by means of the welt
with what is terwed a sakin or satinade shed. The process is similar to
that used for making velvet, and in order to capse the welt to curl the
wires or knives are heated to » suitable degree, and they are also provided
with a groove for guuling the knjife while catting the pile. The pile may
also be cut on the under face of the fabric..

2133. L. M. J. PATUREAU, Paris, ** An isproved thread protecting clew-box .’
Dated 27th Awgust, 1861,

This invention relates to an improved mode of protecting sewing thread
or other yarn when made up into a clew form becoming contaminated or
soiled by continuous bandling, dust, or other similar causes, whilst the
invention at the same time prevents the thread or yarn of the clew from
becoming entangled on being wound off, as often happens when unwindi
the thread from a skein. For this purpose the patentee encloses eac
clew in a small capsule, box, or protecting case, by preference made of card-
board, fitting round the clew, and p ded with a hole through which is
left protruding that end of the yarmm that is situated in the interior of the
clew, thus allowing to wind off any suitable quantity of thread from the
clew without fear of the thread becoming entangled. The box or protector
he prefers making in two halves, hollow semi-spheres or shells, the rims or
borders of which, being applied against each other exactly, fit together, so as
fully to cover the clew inserted between them, the said rims be further
glued or in any other suitable manner fixed together, but by preference by
glueing all round the line of junction of the two semi-capsules or shells a
small strip of paper bearing the manufacturer’s trade mark, or any other
suitable indication or ornament, whilst in_order to allow of examining the
yam or thread of the clew whilst in the interior of the capsule or protector
this latter is provided with one or more holes suitably situ for that
E:;pm+ He prefers making the clew boxes or thread protectors of card-

rd, but stout paper, thin wood, sheet metal, gutta percha, leather, or
other similar suitable materials, might be likewise made use of for that
purpose, .
2134. J. and W, Sy, Keighley, '* Spindles and flyers wsed in machinery for
gpinning and twisting fibrous substances.”"—Duted 27 th Augwst, 1861, -
This improved method of attaching the fiyer to the spindle consists in
dispensing with screws, and forming in the top or upper of the spindie
a groove or bayonetslot, and in fixing or attaghing a small pin or projection
to the inside of the boss at the upper part of the tiyer, which locks into the
said groove or slot, and thus fixes the fyer at once without screwing.—Not

proceeded with.
2138. R. A. BroomaN, Fleet-street, London, ** Temples or stretching vollers for
looms,""—A communication,— Duted 2Tth Auguat, 1861,

The main feature of this invention consists in effecting by one and the
same temple or roller, carrying points or needles at or near each end, and
extending across the loom, the regular and equal tension on the two sel-
vages of the fabric under manufacture. The rotation of the le roller
is produced by the onward movement of the fabric, the selvages of which
are seized by the points or needles, which are arranged spirally, and inclined
outwards from the centre of the roller. A box for holding the temple or
roller extends ncross the loom, and is furnished with bearings for it to
revolve in. The box is held to the loom by springs secured to a cross bar,
and the springs are slotted to enable the pmit%‘nn of the temple to be
adjusted. The outer ends of the temple are composed of segments made by
preference of copper, tin, or other soft metal, und held on the roller by
rings ; the needles or points pass through the segments, —Not prroceeded ieith.

Crass 4. —AGRICULTURE.

Including Agricultural E% F;E::M, Implements, Flour
)
2007. B. SaMvELBoN, Banbury, ** Harveding machines."—d communication,
—Dated T2nd Auguat, 1861,
This invention relates to those harvesting machines in which the grain or
Frnn, ofter having been severed by cutters which breast the crop, is
ntended to be removed out of the track by mechanical means, and is carried
into effect as follows :—First, in those cases in which the cut grain or
i= allowed to fall on the ground, or on a fixed platform, the inventor p
an upright shaft so that the step that carries it shall be in a line or there-
abouts with the cutters on one side of them. This shaft he causes to re-
volve by means of any ordinary mechanical ents, deriving its first
motion from a propelling wheel in contact with the ground ; attached to
this upright shaft, and revolving with it, he places arms furnished with
rakes or -weaﬂarl. Around or partially around this upright shaft, but not
revolving with it, he places one or more guides, so shaped that, by the
contact therewith of the arms ing the mkes or sweepers, these latter
may be made to rise and fall as well as to revolve, thus cnl.hilnz them to
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enter the uncut crop at the proper inclination, to lay it upon the platform
or the ground behind the cutters, to sweep the cut crop to one side, and to
release themselves from it at the proper time. In mﬂ“ﬁ cases it is desir-
able that the rakes or sweepers should not all travel in the same path, for
instance, one or more may simply bring the crop towards the cutters, but
not remove it after it has fallen on the ground or platform. He effects this
by so shaping the arms which carry some of the rakes or sleepers, or by
attaching certain projections to them, that some may be guided into one

ath and others in another, in contact with one or more of the guides,

econdly, in those cases in which the cut grain or grass is allowed to fall
on o travelling platform consisting of endless belts or similar contrivances
which carry the cut crop to one side and deposit it ; when this mode of deli-
very is adopted he places any convenlient seat, saddle, or stand in advance,
and on one side of the cutters, and at right angles, or at a less angle, with
them, so that a person occupying it may be well placed for guiding or
forcing the uncut erop by a rake, fork, or paddle towards the cutters and on
to the travelling platforms leaving the removal of the crop, after it is cut,
to be effected by such platform.—Not proceeded with.

2106. J. DuNx, Alnwick, ** Reaping machines."—Dated 23rd August, 1861,

This invention is carried out in practice as follows :—From a basket fixed
on the side frame of the carriage is suspended a bent oscillating lever, the
lower end of which is connected with the catters ; the said lever carries two
pulleys placed at equal distances, one above and the other below the centre
pin on which the lever moves and is suspended. To the spokes of the
carriage wheels, on its inner side, is fixed a circular rack, into which the
said pulleys gear. As the wheel revolves these ll:ll“l}}'ﬂ traverse the teeth
or projections on the said rack, and thus communicate to the said lever and
the said teeth a reciprocating motion. By means of an ordinary slide-lever
the said pulleys may be pat out of gear when the knives are not required
to be in use.—Not proceeded with,

2107. A. B. CiiLps, New Oxford-street, London, ** Dressing or cracking of
millatones.”"—A communication.— Dalted 23rd August, 1861,
This invention cannot be described without reference to the drawings.

Crass 5.—BUILDING.

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

2120. R. W. Joxes, Cork, ** Heating and ventilating, especially applicable to
Turkish baths."—Dated 26th August, 1861.

By this invention'the patentee prﬁmm;hy flues, passages, or air chambers,
peculiarly constructed and arranged between the heated floor immediately
over the heating flues and under the upper floor of the sudatorium and
tepidarium, to prevent accidents by burning, to which people are very
liable in the hot air bath with horizontal flues constructed and covered in
the ordinary way. The heating flues are connected with an ordinary
furnace, over which are placed two boilers, one a circulating boiler for
heating water, the other a steam boiler for generafing steam or vapour,
which is admitted into the hot rooms of the Turkish baths by a pipe which
branches off into each room, and is regulated or controlled by separate cocks,
to which again are attached perforated pipes which ean be arranged in such
n manner tﬁt the general and equal distribution of vapour is so completely
under control that the wvapour can never become di eable or
oppressive, nor condense on the body of the bather. The hot air flues,

or chambers constructed between the two floors are also used to
obtain an equal and even distribution of heat in every part of the hot room
or sudatorium, and also in the tepidarium, and maintaining the required
difference in the temperature of the two rooms, and, further, for lowering or
increasing the temperature for the admission of pure oxygenised hot air
for the purpose of ventilation, driving out impure air, g0 that the same air
j* not left in the room a minute, but is constantly changed, and which
obviates the necessity of chilling the bather by the introduction of cold air ;
and this pure oxygenised hot air is also used for disposing of the vapour
which is only allowed to pass over the surface of the body of the bather, to
soften it, and to assist perspiration, which (the perspiration), to the great
danger of the bather, is forced in the dry hot air bath. By the use of tiles
of a peculiar make, which fit into each other where they join over the heating
flues, the admission of gas, smoke, or any other injurious or deleterious
matter is impossible, and the air is thereby preserved pure. For retaining
heat fine sand is used,

2117. J. CrasxstoN, Birmingham, *' Consrvatories, orchard houvses, and
other horticultural erections.” — Doted 24th A t, 1861.

This invention applies to horticultural buildings to be constructed of
wood and glass, and also to erections for any other purposes in which the
same principle of construction is carried oat, but with the use of iron,
zine, co , tin, lead, or other suitable material in the place of glass, all
the buildings being pinned and screwed together,and made to rest upon
hlocks of wood or butts of trees sunk in the und, so that they can be
erected with great care, and are portable, For horticultural buildings the

to be covered is to be divided crossways by ** principals” formed to
the shape required, and of any ordinary kind. Upon the backs or outer
surfaces of the * principals” pieces of timber are fixed edgeways to run
horizontally from end to end ofithe buildings, and at any distances apart
that may suit the lengths of the glass to be used in the roof. These
timbers have been called *‘ radical pieces,” and to them grooved rafters
are secured, the top end of each rafter to the bottom edge of the *“radical
piece,” and the other end of each rafter to the top edge of the radical piece,
and so on throughout the roof, dividing it into planes, the one plane rising
above the otheras much as the radical pieces are deep. Sheets of glass are
fitted into the rafters, sliding into the grooves, where they are held by turn
buttons screwed to the ends of the rafters, the turn buttons being long
enough, when in horizontal positions, to catch and bear up the glass on
each side of the rafters, and when turned to vertical positions they are
sufficiently narrow in width to allow of the panes of glass being pulled out,
The radical pieces have circles, trefoils, quarterioils, or small openings of
any shape pierced through them at equal or unequal distances, either all
along or partly along their lengths, for the ventilation of the buildings, the
insides of the radical pieces so pierced having valvular slides with friction
rollers at the edges made to run in oves, so that the ingress and egress
of air is always under control, insuring perfect ventilation by numberless
small openings in horizontal rows throughout the whole roof surface. The
outlines of buildings so constructed can be varied to any extent by makin
the *“principals” upon which the radical pieces rest either straight, ca:ted,

arched, or curved,
CrLass 6.—FIRE-ARMS.

Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple-
ments of Wdr or for Defences, Gun Carriages, &c.

2008. W. Ricuarps, Birmingham, ** Riflea and projectiles,”—Dated 21st
August, 1861,

In constructing breech-loading rifles (more especially, although not
exclusively, double rifles), according to this invention, the patentee
forms the stock in two parts, and hinges or joints the parts at a
point a few inches in advance of the breech ends of the barrels,
as is common in some hraech-!nndinf fowling-pieces, The front portion
of the stock carries the barrels (if two are used), which, although
connected, are not fixed to it, being capable of sliding freely a short
distance. The butt portion of the stock has a plate ﬁ:ed to it with
projections or plungers upon it, which, when the piece is ready for firing,
enter and close the breech ends of the barrels : tEh purl;iou of the stock
also carries, immediately behind the joint before mentioned, a vertical axis,
which ut its upper end terminates in a cam immediately under the barrels,
and on the lower end of the axis is a lever by which it can be turned. On
the under side of the barrels is a projection, which, when the barrels are
brought up into a position for firing, comes just behind the cam, and then
by turning the handle on the axis of the cam the barrels are forced back,
the plungers on the breech-plate entering the barrels, and carrying forward
the cartridges (which in loading the piece have previously been placed in
the ends of the barrels) into their Pmper positions in the barrels. In con-
structing projectiles made in nneg:den of soft metal, and suitable for breech-
loading fire-arms, he forms the y of the projectile eylindrica!, and of
such a diameter that it will just enter the bore of the piece,allowance being
made for the thickness of the paper with which the prnﬂeetile is enveloped
when making it up into a cartridge. The projectile is by preference made
without a hollow at its base, though it may, if desired, be hollow at that
end. A short length of the projectile at the rear end is made of somewhat
larger diameter than the bore of the piece, so that it will not enter the
same. This enlargement, in loading a breech-loading fire-arm, stops the
eartridge when it comes to the end of the chamber made to receive it at
tte breech-end of the barrel, thus preventing its being pushed too far
forward. This enlarged portion, when forced forward by the explosion,
takes the rifling of the barrel so completely as not to allow any escape or
windage, and at the same time it ensures the rotation of the projectile as
it leaves the barrel.

2104. J. Wimitwortn and W. HuLse, Manchester, ' Siglts for small arins
and ordnanece "—Dated 25rd August, 1861,
This invention cannot be deseribed without reference to the drawings.

2125. J. L. FieLp, Colton Haverthwaite, ** Im tain the construction of
armour-plates, an in their application to ships and batteries."—Dated
26th August, 1£61.

In constructing armour-plates according to this invention the patentee
rolls or forms them with ribs or projections at the back surfaces, in such
manner that the ribs or projections may be the means, when used with suit-
able bolts or fastenings, of fixing the armour-plates to ships or batteries,
thus avoiding the use of holes through the armour-plates for the e of
bolts through them and through the sides of the ships or batteries. In
fixing the armour-plates to a ship or battery it is preferred to employ bolts
the inner ends of which are tapped with screw threads to receive screw nuts,
the outer ends of such bolts being made forked, so that the ribs or projec-

tions formed or fixed at the back surfaces of the armour-plates may be

received between the forks and fixed thereto by rivets or other fastenings

through the ribs or projections and the forks of the bolts ; or the

olts or instruments used for fixing the armour-plates, when having ribs or
projections at their back surfaces, may be otherwise formed.

2128. J. C. HAvDEN, Bessborovgh-gardens, Pimlico, and C. Mix A8y, Camden
Town, ** Projectiles and cartridges,”— Dated 26th August, 1861,

Among the important features of this invention are the following :(—
Constructing projectiles with a hard metal body, and the soft metal belt so
formed and so disposed with regard to each other as to present or leave a
recess or channel around the projectile, and rearwards of the belt, that the
direct forece of the explosion may cause the belt the more readily to expand
into and follow the rifling of the eannon from which such projectiles may
be discharged. Also, manufacturing projectiles intended to centre them.
selves in the bore of the gun (as in several patents granted to the present
inventors for inventions for forming them), with the swells or projections
for receiving the twist situate at the rear of the prﬂ[]nutilc, and not at the
front or forward portions. Also, with reference to shells intended to burst
and break up into fragments, the following special mode of manufacturing
the cast iron pieces intended for filling cases previously cast, as in the
Armstrong shells, or for having cases cast on to or round them, as in the
Britten shells, that is to say, the casting such pieces with thick parts and
with thin or weak parts so shaped as that they may be fitted together in
pairs or sets of pleces, the thick parts of the one fitting against the thin or
weak parts of the nﬂter, and the thickness and form of such weak parts
being such that fracture may readily and ecasily oceur, And, further, the
manufacturing elongated projectiles by so building within a case, or go
casting a case on to such pieces, or other pieces intended to break up and
geparate, as to leave a chamber for the bursting powder to be used, princi-
pally situated at the rear end only of the projectile, and not extending
throughout its length, except for purposes of ignition. And, as to the cart-
ridges, the invention consists in so partially cutting, stamping, perforating,
or acting upon thin cases, covers, or wrappers, that they will readily open,
tear, separate, or part at a certain place or position, or places or positions,
as required, either before being placed in the gun, or when pressed down Lo
or near the breech. And in manufacturing cartridges as lastly described,
or otherwise, with a stopple-cock or other equivalent contrivance for hold-
ing in the powder and keeping it dry, and which is removed when the
twisted end is broken off or removed.—Not proceeded with.

Crass 7.—FURNITURE AND CLOTHING.

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

2009. R. TELFORD, Birmingham, and J. SANDERS, Cli/ton, ** A substitute for
castors Jor furnvure."—Dated 22nd Augusi, 18061,

This invention consists of a kind of shoe with a smooth rounded bottom
or bearing surfuce in substitution for ordinary castors with rollers or balls,
such shoe being applied to furniture in a manner similar to that in which
castors have ordinarily been applied thereto. The shoe consisits of a
socket, similar to the upp{:err!. of an ordinary castor, in which the leg of
the piece of furniture is fixed, or a plate screwed thereto, and a solid piece
of metal, earthenware, glass, or other material with a rounded smooth sur-
face at the bottom, is inserted in the lower part thercof. The leg or portion
of the furniture is thus made to rest on a solid, smooth, and rounded surface,
instead of on the axis of a roller, or on a loose ball of an ordinary castor.

2124, A. Lecuese, Stanhope-street, Hampstead-road, and C, NATHAN, Wesl-

moreland-strect, Pimlico, ** Ladies’ collars, cuffs, de."" —Duated 26th Auguat,
1861.

This invention consists in the application to the above-mentioned purposes |
of embossed and perforated paper, woven fabric, or other suitable material, |

stamped or cut out in varied designs by means of suitable dies or tools,
such ornamental, embossed, and perforated designs being cemented or
attached by some suitable adhesive material to a groundwork of net, tulle,

tarlatan, muslin, cambri¢, or other suitable fabri¢, by which the otherwisc |

fragile ornamental design so applied is protected from being torn or injured
when made up or applied to the several purposes of the invention.

21585. J, C. C. AzeMar, Mark-lane, London, "' An wnstrument to facililate
the practice of the drum.”"—Dated 27th August, 18vl.
This invention cannot be described without reference to the drawings.

Crass 8. —CHEMICAL.
Including Special Chemical and Pharmaceutical Preparations, Fuel
and Lighting Materials, Preparation and Preservation of Food,

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelti
Gﬁﬂ#lﬁ;ﬂtﬁ!‘y, Cegr;:m, Paint, Paper, x‘ifnnuru, &e. ' e

2006, J. H. Jonsgox, JLincoln's-inn-flelds, London, ** The prepovation of
julp for paper.”—A communicatioi.—Dated 22nd August, 1561.

This invention relates to improvementa in the preparation of pulp for

per, and consists in making subservient for this purpose and suitably
treating hay (preferring, for the sake of economy, hay damaged by rain or
damp, and which, consequently, may be obtained at a low price), the resi-
duum or pulp of beet-root from sugar manufactories after the sugar has
been extracted therefrom, and the wrack grass, either of which substances
are first immersed for about two to twegnty-four hours, more or less, in a
lime bath, the strength of which must vary n.mmrdin% to the nature of the
above-mentioned substances to be treated, each of which will, by the present
process, give rise to pulp which may be used separately or combined
together, or with any other description of pulp hitherto made use of for the
manufacture of paper. After this the substances are left to soak in an
alkaline lye or liquid composed of lime, soda, potash, or ammonia, common
sea salt, and nitrie or hydrochloric acid and water. The proportions of the
components of this liquid vary likewise according to the nature of the sub-
stance to be treated; the following composition may, however, be given as
an example :—Lime, 20 per cent. ; soda salt, & per cent. ; nitric acid, 150 to
290 grains troy for every 200 1b. of the substance ; sea salt, 5 per cent. The
lye being once more wmade to act during eight to twelve hours, more or
less, the thus lixiviated substances are boiled either in an open or a closed
boiler, by preference, however, in a closed boiler under a pressure of about
three to four atmospheres for about twelve hours. The substances are then
washed either with phenie, or tri-nitrophenie, or carbuzotic acid, and
finally well washed in water, after which they may be bleached by any of
the known bleaching processes, by preference by means of chlorine or sul-
phuarous acid. The pulp thus obtained from either of the above mentioned
substances may then be used ‘either of them alone or mixed together,
or with any other pu!p suitable for the manufactare of paper, and in any
suitable proportions,

2108. T. RicuanrpsoN, Newcastle-upon-Tyne, and R. Irvixe, Hurlet, Ren-
frewshire, N.B., * The manwfactue of paper.”"—Dated 22nd August,
1861.

This invention consists in apjﬂyiing in the manufacture of paper aluminous
cakes obtained by acting on pit or alum shale or blues, either in a natural
or roasted state, or on those ashes of bituminous minerals which consist
chiefly of silicate of alumina with sulphuric acid, in substitution of the
alum or aluminous cake heretofore employed, and which is extracted and
manufactured from the compound of shale blues or ashes and acid above
stated, at considerable cost.

CLASS 9.—ELECTRICITY.

Including Electric, Magnetic, and Electro-Magnetic Apparatus,

Electrical Apparatus, Galvanic Batteries, §c.

2127. F. ToLuavses, Paris, ** A new and economical method of producing
dymamical electricity, theveby obtaining weeful chemical compuunds,”—A
commaunication,— Dated 26th dugust, 1861,

This invention relates to a new arrangement of piles or batteries having
constant and energetie currents, and yielding useful produets at the poles of
each element. The principle of this IIJEII-hOg is based on this theory, that
the electro-motive power of a battery is proportional to the chemical action
that takes place by the contact of a metal and an acid, which chemical action,
on the other hand, is directly proportional to the caloric evolved, First, by
the oxidation or decomposition of the metal by the acid ; and, Secondly, by
the comubination of the metal or metallic oxide with the acid used, the said
chemieal action being inversely to the absorption of caloric produced by
depolarisation. In order to form a battery by this method the inventor
uses a metal or an alloy, and either a free acid or an acid that is combined
with an electro-negative metal, so as to procure u very puresalt, which may
be used in the arts directly or indirectly., In order to produce an energetic
current he uses such metal and acid as will give rise to a rather powerful
chemical action, and evolve much heat, e g., iron, zine, lead, copper, and
gilver, nitric and hydrochloric acids, and clorhydrate, sulphuric, acetic,
and chronic acids. Nitrie acid being used as a depolariser at the positive
pole, yields the best results, because it depolarises by absorbing the hydrogen
with the least absorption of calorie. In order to absorb the nitrous vapours,
which are given off as in Bunsen’s pile, he nses the oleine or oleic acid from
fatty bodies, or non-siceative oils, which are thus converted into concrete,
eliidine, or eliiidic acid, and may be used for making stearine candles, —Not
proceeded with,

———

Crass 10.—MISCELLANEOIJS,

Including all Patents not found under the preceding heads.

1974. R. De Cuercq, and E. CHAZELLS, Brussels, * Apparatus for raising
wealer and other fluids.”'— Dated 8th Augvst, 1861,

This invention consists in employing in a horizontal position a wheel

having its boss or nave traversed by and fixed upon a vertical hollow shaft,

terminating at the bottom in a solid dle maintained between cross bars
or webs to allow a e, and working in a suitable bearing. The lower
part of the shaft and spindle is placed in the water to be raised. The rim
or cicumference of the wheel is composed of a number of cylinders, closed
at their ends, and placed near each other in the same directions as the arms.
Above the boss or nave of the wheel there is a hollow truncated cone,
traversed by the hollow shaft. In the interior of the cone there are parti-
tions, 8o arranged as to leave spaces between them. Each of the hollow
cylinders carries two pipes extending upwards. One of these pipes commu-
nicates with the truneated cone, and the other pipe is placed vertically at the
other end of the cylinder; the length of this pipe is varied to correspond
with the length of the hollow shaft between the nave and bottom spindle.
Each of these vertical pipes has an elbow at the top directed to the exterior
part of the machine. e shaft is hollow from the bottom spindle to the
top of the truncated cone. The other part of the shaft is to be solid, or if
not there must be means provided to prevent any communication with the
lower part. The interior of the hollow part of the shaft communicates with
the interior of the cone by apertures near the top. At the top of the shaft
there is a spindle working in a suitable bearing, and having a pulley or
other contrivance for giving rapid motion to the shaft and parts con-
nected with it. The machine has to be filled with water, and rapid motion
given to it, and the water contained in the trunecated cone and horizontal
cylinders is powerfully foreed towards the cirenmference, and rises in the
vertical pipes, from whence it is spirted out, but this water cannot flow to
the circumference, nor rise in the pipes without leaving a vacuum in the
truncated cone and in the horizontal cr]iuderu, The water from the supply
reservoir is then drawn through the hollow shaft and passes through the aper-
tures near the top of the cone and fills the space from which the water has been
forced. The water last supplied is in its turn forced outward, which causes
another vacuum and aspiration, and so on. A continuous flow of water is
thus obtained, the rapidity of which depends upon the speed given to the
machine.—Not procesded with,

1081, A. J. Morr, Liverpool, ** Drawing beer and other liquids from casks,
§e."—Dated Oth August, 1861,

The object of this invention is to prevent the air from coming in contact
with fermented liquids when contained in vessels in limited quantities for
domestic use, and consists inallowing the atmosphere to exercise a pressure on
one side of a travelling medium interposed between such liguids and the
air, which travelling medium will give or transmit the said atmospheric
pressure to the liquids.

1082, C. P. Moopy, Corton, Denhan, Somerset, *“ Gates."—Daled Oth August,
1861.

This invention is for improvements upon a former invention for which
letters patent were granted to the present patentee 12th December, 1860,
(No. 3060), and consists in the means of securing and fastening the hori-
zontal bars and uprights by houps or straps of iron or steel which are earried
outside the uprights on both sides of the gate, and tightened up by wedges
or screws. He carries screws, bolts, or rivets through the straps or hoops,
and into or through as many of the horizontal bars and uprights as may
found necessary to give solidity to the gate.

1983. J. Hemixaway, Hobert Town, York, ¥ Apparalus for working coal,
ironetone, §c."—Dated Oth Avguat, 1501,
This invention consists in a series of revolving drills or augers, armanged
in a suitable frame, and driven simultaneously by steam or other power, or
by manual labouar, These drills are to be furnished with cutters of varions

- dimensions, and different shupes, to snit the particular material or mineral

to be operated on, end are to be employed for the purpose of making either
horizontal, ohlique, or Lfmr;mn-ii-:ulnr cuttings, called ** barings,” or under
cuttings, vertical or end euttings, or any other cuttings required to facilitate
the working of the materinl or mineral under operation. The drills may be
applied and worked in any number which may be found expedient, and most
convenient, and their action may be regulated at the pleasure of the person
working the machine. The machine mway be applied to the dﬂvﬁg of
headings or straight work, a- well as to the working of coal or other
material or minerals, by maoking suitable slight variations in the mode of
application,

1985. J. and C. Gri¥rIN, Walsall, ** Mackinery for the manwfacture or cutling
af corks awd bungs.""—Doted Uth August, 1861, -

According to this invention a knife supported horizontally has a rapid
reciprocating motion given to it by the means hereinafter explained :—The
piece of cork to be made into n cork or bung is supported between two
centres, and is made to rotate slowly. The centres supporting the piece of
cork are in a line parallel or nearly f:nmlltl to the edge of the knife, and at
a distance from the said edge equal to one half the diameter of the cork or
bung to be cut, and, while the said piece of cork slowly rotates, the rapidly
revolving knife cuts the cork into a eylindrical or slightly conical figure.
The knife and the centres carrying the piece of cork wnri independently
of each other. The said knif]:in moved rnpldli backwards and forwards b
means of o connecting rod actuated by a crank made in or fixed on an ax
situated at right angles to the line of the knife's motion. A rapid rotatory
motion is communicated to the said eranked axis by hand of other ]ﬁwer.—
Not procesded wnith.

19:6. H. CuatwiN, Birmingham, ** Certain improvements in the manvufacture
of card, nedle, pin, and other coses, and in the application to such articla of
« new breonch of errnamentol art.”"—Dated 9th August, 1861,

The way in which the Fntent.eu proceeds to give effect to this invention is
to prepare from pure deal lime tree, or other suitable wood or material, the
sides of such cases, and on the one side he secures the edgesand top and bottom
parts with glue, the same beicg of a regular width for allowing the internal
capacity to be uniform and regular, and over this he secures LEE other side,
again using strong glue, as being the best and most convenient for uniting
articles so composed. The case thus made is shaped on the outside either
round square, or otherwise, as desired, by means of a rusp, file, or other
suitable means and appliances well known to the workers or makers of such
small goods, In this condition such cases are cut open, and around the
division he places a lip or facing of thin bone, ivory, metal, or other
suitable material, finishing this mounting around the same shape as the
internal and external form of the case, with the exception that he allows
the mounting, of whatever material it may be com , to project according
to the thickness of the material he parposes covering or applying to the
outside of such cases. The parts thus prepared he unites when required
with a suitable hinge-joint at the back, and with a spring snap in the fro
in the ordinary way. In this condition he next applies (if so desired a
arranged) the glass panel or panels containing the photographic picture
and thus treated the case is fit for receiving the leather or other covering.

1987. A. V. NewroXN, Chancery-lane, London, ** Mackinery for sewing.,"—A
communicalion,—Dated 9th August, 1861,

This invention relates, Firstly, to the use of an adjustable needle bar guide
box, by means of which the vertical needle of the sewing machine, whether
it be coarse or fine, can be brought to any required proximity to the shuttle
and shuttle race. Secondly, to the use of a needle guard by means of which
the needle will be protected from being struck by the shuttle in its forward
movement. Thirdly, to the throwing out of action of the presser foot. The
invention cannot be described without reference to the drawings.

1090. R. A. GoowiN, Newport-street, Lambeth, ** Pumps.” —Dated 9th Augus
1561.

For the purposes of this invention the patentee employs a cylinder
mounted in a horizontal position, and having a piston fitted into it. Near
each end of the cylinder a suction pipe enters in, passing through the side
of the eylinder; each of these suction pipes is fitted with a valve opening
into the eylinder, and the ends of the cylinder are closed, the piston rod
working through a stuffing box in one of the ends ; through the ends of the
cylinders the exit passages are formed, and these are fitted with valves
opening outward. These valves are kept as low down as possible to allow
the whole of the water the cylinder contains to run out, Fn some casecs he
makes the whole of the ends or covers of the cylinder open as exit valves,
in order to give free ]:amage to the water ; and in order that the piston rod
may not interfere with the action of the end or valve through which it
passes he causes the said rod to work through a stuffing box earried by a bar
passing from side to side of the cylinder, and the end or valve has a circular
hole cut in it large enough to pass the piston rod freely, and when the end
closes the edges of the hole in the ecentre come against a ring around the
stuffing box, and so make a tight joint.

1091. A. F. B, FALGAs, Paris, “ Construction of trusses and bandages
hernia, and of hypo-gastrie girdles or belts."—Dated Uth August, 1861,
The object of this invention is to afford means whereby the wearer may
place or adjust the pad or cushion of the truss, bandage, girdle, or belt, at
any suitable inclination or position at which he or she finds the most comfort,
ease, or relief, and after havihg adjusted it to such desired position may
there retain it. For this purpose the patentee employs an arrangement or
apparatus constituting a ball and socket adjustinent or arrangement, in
which a ball or a spherical or rounded kunob or head [its in a socket cup or
rounded recess (rotula or ball and socket fashion), and which is so combined
with the pad or cushion of the truss, bandage, girdle, or belt, that the
wearer can readily place or adjust such pad or cushion at the desired incli-
nation or position, and retain it there by a screw,

1092, C. H. BIRKBECK, Sowlhamplon-buildings, Chancery-lane, " Tents."'—
A communication.—Dated 10th Awugust, 1861.

This invention has for its object unprovements in the econstruction of
military and other tents, whereby greater protection is afforded to the
occupiers from the effects of bad weather on damp ground, together with
additional ease and comfort whilst being occupied. For this purpose, when
constructing a tent capable of accommodating four persons, three uprights are
driven into the ground about two feet apart, These uprights may be in two
parls formed with sockets or joints to connect them together, and are fur-
nished with hooks near the centre for supporting the metal rods to which
one ¢nd of the cloths or hammocks are attached. The upper ends of the
uprights are connected by the rods, which also serve to support the outer
covering of the tent, The other end of each cloth or hammock is attached
to s metal rod formed with eyes or other connections at each end ; this rod

Jor
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when the hammock is to be used, is firmly screwed to the upper edge of the
knapsack by straps or other fastenings, which thus forms a b g or
support for the foot or lower end of the cloth or hammock, 50 as to raise it
above the ground. Ropes are attached to each end of the rod which fixes to
the the ends being tightly stretched up to a peg which is firmly
driven into the Two or more such cloths or hammocks may thus
be stretched and supported side by side (according to the number of uprights
mﬁ:_rad], corresponding ones being stretched and supported from the
cen uprights in the opposite direction. Each cloth or hammock thus
sappo forms a dry and flexible bed or surface on which the soldieror
other occupant of the tent can repose with ease and comfort, without be
exposed to the weather, or the injurious effects of lying upon damp ground,
while the space underneath the hammock forms a shelter for the arms,
ammunition, provisions, or clothes of the occupants. The cloth or covering
of the tent is cut in a rectangular form, so as to shut in the tent at the side by
falling almost close to the side to protect the men against the heat of the
sun, rain, or wind, and the parts thus forming the cover are furnished with
buttons, hooks, eyelet holes, or other fastenings to connect them together ;
and the various Ea.rta can in case of need be employed as sacks or receptacles
for the use of the commissariat or for | . The whole of the parts are
capable of being rolled together to form a package of limited size, which
may be carried on the knapsack. For the use of cavalry or travellers a light
portable metal or other support may be substituted for 3:113 knapsack suitably
constructed to fold up or attach to the hammock,

1996. T. ScuxeiEr, Horseferry-road, Westminster, and C. E. CRAWLEY.
g’m‘;‘?ﬁ"”‘#ﬁ: London, ** Inlaying wood, ivory, d&c."—Dated 10th
Fort ﬁurpmes of this invention the inventors take a vencer (which, to
facilitate the description, they assume to be black) of the wood or other
material, and they place it on a sheet of metal, from which yortions have
cut, mﬂ‘ﬂsgouding in form with the parts which are required to be
removed from the veneer ; the said sheet of metal being fixed on a snitable
base to retain in their places any parts which may have been separated in
producing the pattern. Over the vencer they place another sheet of metal,
on the surface of which punches are fixed exactly corresponding in form
and position with the parts to be removed from the veneer; this plate is
put correctly in its position, so that the punches come correctly over the
corresponding recesses in the first plate by means of guide pins. The plates
are then pressed ther until the veneer is cut, when they are again
separated ; the hollows in the first plate will be filled with portions of the
veneer which have been forced with them by the punches, whilst on the
uppe;&:hte, and clinging around the punches, will be the veneer to be
inlayed, perforated in the manner required. —Not proceedal with.

1997. A. BarcLaY, Kilmarnock, “ Apparatus for raising, lowering, or moving
heavy bodies."—Dated 10th Auguat, 1861.

Under one modification or arrangement of parts the improved crane con-
sists of a main pillar or column, fitted in a footstep bearing, and movable
or not about it axis. This pillar has jointed to it a jib extending upwards
in an angular direction, and having jointed to its free extremity a secondary
Jib or beam, which sustains the load to be raised or otherwise moved. This
secondary jib or beam is jointed to the main jib at about one third of its
length from the upper extremity, which is connected to the main pillar by
& connecting rod or radius bar. A pulley is fitted to the lower end of the
secondary beam ; over this the chain to which the load is attached is carried,
and this chain is carried up over a pulley at the junction of the secondary beam
and the radius bar, and down to an ordinary winding barrel, which is fitted to
the main pillar, and may be actuated either by hand or steam power. The
hoisting chain is wound round the front of the barrel, and there is a second
chain for drawing in the main jib, which is wound on a duplex barrel in a
direction contrary to that of the hoisting chain. The free end of this
second chain is attached to the upper end of the jib where it is jointed to
the secondry beam. The winding barrel on which the hoisting chain is
wound is made with a second barrel, which runs loosely upon it, but is
caused to rotate with the primary barrel by means of a clutch which is
actuated by a hand lever. To raise the | the primary barrel is put in
motion, then, if the second barrel is put into gear, the main jib is quickly
drawn in, and the load moves inw in a horizontal line, in readiness to
be at once deposited on the truck, wagon, or other receptacle placed in
readiness to receive it. The clutch which throws the secondary barrel into
or out of (fen.r with the primary barrel is arranged with an annular ratchet
wheel and spring pall, as well as the ordinary external wheel and pall, so
that, if the barrel should be inadvertently put in motion the wrong way, the
Fﬂ slips over the ratchet teeth without doing any injury or causing

reakage of the parts.

1998. M. WiazeLL, Friars Green, Ezeter,'** Apparatus for twisting ordinary
navis, and all other similar driving articles of a parallel or tapered
Jorm, and of a plain, fluted, grooved, or indented section throughowt or in

Tﬁ:rt.“—-m_ 10th August, 1861.

invention consists of a machine orapparatus, or arrangement of spur
or other toothed wheels, and friction rollers of a parallel, conieal, or other
suitable form, for twisting serews with or without nuts or mandrils, or other
shaped pieces, worked by a rack or racks or other gearing moving on suitable
guides, and working in the necessary bearings, and arranged on suitable
stands or beds, and driven by requisite driving wheels and pulleys, to which
motion may be given by any known motive power. The machine may be
made to twist the nails and other similar driving articles when in a hori-
zontal, vertical, or oblique position. It may have any number of head
pieces with rollers, segments, or other shaped pieces /of steel, iron, metal, or
metallic alloy) that may be thought desirable to follow up or suit the thick-
ness, shape, or length of the nails or other similar driving articles to be
twisted. The nails and other similar d.rivilgg articles can be fed into the
machine and removed therefrom when twisted by hand or machinery, and
the machine may be made to twist any number of nails or other similar
driving articles at any number of revolutions or parts of a revolution of its
driving gear. The nails and other similar driving articles already made
and required to be twisted are fed into the machine so as to rest in holes or
slots, or between grippers or rollers, then twisted by traversing and revolv-
ﬂr mandrils by means of screws, racks, toothed-wheels, segments or
ction roller, having at one end, or both of their ends, rollers or other
shaped pieces of steel, iron, metal, or metallic alloy of a form suited to,the

thickness, length, and shape of the nails.

1999. M. WiezELL, Friars' Green, Ereter, ** Improvements in machinery or ap-
paratus for making plain twisted nails, spiral fluted nails, and other
gimilar driving articles of a twisted or spiral fluted form throughowt or
in part."—Daled \9th Au , 1861,

This machine or apparatus is capable of making one or more nails at any
number of revolutions or parts of a revolution of its driving gear, and when
the bars, rods, strips, or wire of iron, steel, brass, copper, or other metal or
metallic alloy, are placed in the machine, they are drawn into their required
position between the grip at intervals by machinery or by hand, then
gripped and cut off into the required lengths, and held by jaws which are

laced on the ends of traversing and rotating mandrils, then headed by
mers or d];:&ﬁa rods, and twisted by the traversing and revolving man-
drils which w the pieces of iron, when ent as herein described, through

rollers in front of the grippers, so as to give them the required number of

twists. The nails when thus made drop out of the jaws, which open when
the mandrils have travelled their full distance. The machine is constructed
as follows :—A driving shaft is arranged on a suitable framework or bed,’
and is driven by driving gear, to which motion can be given by any known
motive power ; from the said driving shaft, by means of cams or cranks, the
mandrils are made to travel to and from the grippers, and upon the ends of
the mandrils are sﬂl!—acth:g Jaws which hold the nails, and form dies for
the heads of the nails, and in the centre of the mandrils are press rods,
around which the mandrils are made to rotate by means of friction rollers,
revolving cams, or conical clutches upon a shaft to which motion is given by
the driviog shaft. The grippers are worked by a cam fixed on the shaft,
which rotates the friction rollers, and the feeding apparatus, composed of
revoling cams and rollers, is geared by wheels and worked by the said shaft.
The whole is arranged on requisite bearings and a frame or bed.

2001. A. Garzesp, Paris, “ Apparatus for cutling up and reducing dye and
other wood."—Dated 1Uh August, 1861,

For the of this invention the inventor employs a tool carrier or
kind of cylinder having the form of an Archimedian screw, on the projec-
tions of which cutters are fixed in any suitable manner. By imparting a
rapid rotary motion to the cotter cylinder the wood, as it is fed into the
apparatus, will be instantly cut up.

2005. V. Jangowski, Fitzro re, Lomdon, ** Apparatus for sawing wood
" —Dated 12th Auguat, 1561, - % L

In g out this invemtion one end of the saw is fixed in a holder
4 ugh a guide connected to a spring, which the inventor prefers
to be of vuleanised india-rubber. The saw thence passes through a suitable
hole in a table adapted to sapport the material to be cut, and it is then at
its other end retained in another holder passing through another guide, and
connected by a link to a crank pin having a pulley a its axis, with band
operated hyﬂnnther pulley, by meﬂranm of larger diameter, upon the axis
of which is placed another pulley still Jarger, and this pulley is caused to
revolve by a band from another large pulley, the axis of which is formed

with a crank operated by a treddle.—Not proceeded with.

2000. J. H. ELvaxs, Lower Kenninglon-lane, ** Steel busk or stay fastener,”—
Dated 13th August, 1861.
This invention consists in constructing a steel busk or stay fastening,
down the centre, and so arranged as to readily fasten and unfasten
by means of three catches locking on to a spring slide.—Not proceeded with.

2009. J. JacoB BRUNNER, Austria, * Producing om porcelain and other
ceramic products, on glass, venetian enamels, and on metallic surfaces,
designa in colours, and in gold, silver, and other metals."—A communi-
cation.—Dated 13th August, 1561.

to this invention such designs are first printed on paper in the

thographic press, and thereupon drawn off or transferred upon the article

ar object to be ornamented. As usual in chromoli hic or colour
print the various colours and metals are printed on to the paper in
sl on, each from a stone, the paper used for this purpose being
P to t shrin during the operation of printing and trans-
ferring the upon the object to be ornamented. The prepared metals
and prepared as well as the vitreous mass or flux are in all cases
reduced to the finest powder or dust before being used. On ceramic
products and on enlmeﬂ)tha ornamentation can be produced either upon
the glaze or under the glaze,

L]
2010. J. LANCASTER, Princes-street, Bedford-row, London, ** Producing sand.’
—Dated 15th A , 1861,

In carrying out this invention the inventor places the stone, ballast, or
gravel in a suitable machine for crushing, pulverising, and washing the
same, after which it is to be sifted through sieves of various sized meshes,
according to the purpose for which sand thus produced may be required. —
Not proceeded with

2012. J. G. BRESXY, Brussels, * Improvements in the manufocture of articles of
{:Erlliturc by wtilizing certain parts of the cedar tree.”— Dated 13th Auguast,
The Havannah cedar tree usually employed in the manufacture of cigar
boxes has a portion of its trunk {called forks) knotty and rugged ; these
parts are rejected as unfit for any other use than fire-wood, for which
purpose they are usually sold. Now the object and intention of this inven-
tion is to render these refuse parts useful in and for the manufacture of
articles of furniture by preparing the said refuse parts in the following way,
that is to say:—The patentee first saws the forks into veneers, and then

glues them ther for the purpose of giving to them consistency and
hardness, which the said parts are naturally deficient in. The wood thus

treated, when polished, presents a more brilliant alﬁreumnm than the most
costly mahoguny, and has the advantage of neither degenerating in appear-
ance, cracking, nor requiring to be repolished occasionally, which is the case
with the finest specimens of kunotted mahogany.

21138, C. BINgS, Gray's-inn, London, ** Treating linseed and other oils and fats.”
—Dated 13th August, 1861,

The specification of this invention is too voluminous to be quoted here in
detail. The objects of the invention are as follows :—Firstly, to improve
the drying properties of linseed oil, and other drying oils, but more espe-
cially of linseed oil. Secondly, to obtain such drying oils in certain cases
free, or comparatively free, from eolour, and especially from the deep or
dark colour usually pertaining to linseed oil, which has been boiled or
treated by the methods hitherto commonly resorted to in order to quicken
its drying properties. Thirdly, to provide improved methods of obtaining
dark coloured ing oils or drying oils similar in appearance and uses to
those known as boiled oils. Fourthly, to impart to such drying oils at
pleasure, and by improved methods of operating, different degrees of thick-
ness or of “*body.” Fifthly, to provide improved methods of operating, and
improved kinds of apparatus by which to carry gn certain operations requi-
site for obtaining these or like effects or products, or for bleaching and
refining linseeds and other oils and futs. —Not proceeded with,

2014. W. ConmoN, Brighton, ** Apparatus applicable to water-closets and
urinals."—Dated 15th August, 1861.

In carrying ouat this invention the inventor uses an air-tight vessel in
which water sufficient for one discharge is collected. Asthe water accumulates
air contained in the vessel is compressed, so that, when the discharge takes
place, the water will rush out with a force due to the degree of compression
of the confined air, The air vessel is brought into communication by means
of a pipe, with the reservoir or other water-supply apparatus, the vent of
which pipe is eapable of being closed by the rise of the spindle of the closet-
supply valve. The spindle works through a stuffing-box in an elbow
discharge pipe, and carries at its u];]mr end a disc valve, which has its seat
on the upper face of the elbow. In the head of the spindle a deep cross
cut is made to form a passage for the water from the supply-pipe to the air
vessel. The head of the spindle is capable of sliding in an elbow or lip of
the supply-pipe, and when in its lowest position (which will be when the
valve is on its seat) the small vent formed by the cross cut in the head of
the spindle will allow of water flowing in a small stream into the air
vessel. When, however, the valve is raised to discharge water into the
closet pan this supply will be cut off. The spindle is jointed at its lower
end to the ordinary lever of the closet, so that, when that lever is raised in
the usual way, the valve will rise and discharge the water. To goide this
dischargez over the surface of the pan, and effectually to cleanse it, he pro-
poses to form the pan with a hollow rim projecting inwards, which will
guide round the water and allow it to escape close to the surface of the pan.
When the lever is allowed to fall the spindle will also fall, this tendency
being increased by the pressure of the supply water on the head of the
vessel. The valve heinsi; now again brought to its seat the discharge of
water will be effectually cut off, and the supply of the air chamber wiil
recommence.—Not proceeded with,

2020, F. DuraxD, Paris, “* Metallic tubes."—Dated 14th August, 1801.

This invention relates to a new mode of manufacturing any description of
metallic tubes without brazing or soldering, and consists in casting the tube
in & mould provided in the inside with a core arranged in such manner that,
in running the molten metal in the mould, free escape is allowed to the air
conlained in this latter.—Not proceeded with.

2021. A. A. R. Davoiseav, Paris, ** Kilna."—Dated 14th August, 1861.

This invention consists, principally, in arranging the kiln in such manner
that all or a part of the feed 2ir is properly heated on reaching the fuel, so
as to obtain a better combustion of this latter, and whilst at l.ge rame time
the construction of the kiln allows of the articles being more equally heated
or fired than was the case in the kilns hitherto made use of. —Not proceeded
with.

2023. R. A. BROOMAN, Fleel-street, London, ** Coating wire with copper, silver,
gold, &e.""—A eommunicalion.—Daled 14th August, 1861,

The ohject of this invention is to prevent rust or oxidation of wire, and the
invention consists in coating the wire with copper, silver, gold, brass, tin, or
other suitable metal or alloy in manner hereafter desceribed. The wire to be
coated is first passed over a roller or pulley, which is in connection with the

itive pole of a galvanic battery, then under one or more rollers or pulleys

mersed in a suitable bath or solution, and in which a piece of copper or
other metal which is to form the coat is suspended by a platinum wire ; this
piece of copper being connected with the negative pole of the battery the
wire in passing through the bath or solution receives a deposit or coating of
copper ; it then passes over a wooden roller or pulley outside the bath and
through a vessel containing water, on emerging from which it is cleaned
and dried by a cloth or otherwise, and then wound on a roller to be used as
required. The bath or solution before mentioned is prepared according to
the metal or alloy with which the wire is to be coated.

2024. E. Epwarps, Beawfort-buildings, Strand, London, *‘ Separating
mineral ores, coal, and other substances Jfrom impurilics,”"—Daled 14th
August, 1861.

The patentee claims, First, the novel combination of the several parts of
the machines described, for the p e of washing mineral and other
substances or materials, as set forth; Secondly, the novel application of
flexible dises, worked by revolving cams in the manner described, for the
purpose of producing sudden elevations and gradual depressions of water
used for washing or purifying substances or materials, as aforesaid ;
Thirdly, the combination with such flexible dises and movable cams, when
employed for the purposes before mentioned, of wheels or rollers carrying
scrapers, in such a manner that the said scrapers can be turned ap out of
the way for the purpose of cleansing the screens without stopping the
machine ; Fourthly, the arrangement of such flexible discs, cams, and
scrapers, so that the same water can be em][)luyed for a eonsiderable time in
performing the duty for which it is required, instead of permitting it to
escape continuously.

2025. T. SILVESTER, TWest Bromauwich, Staffordshire, ** Spring balances or
weighing o pparatus."—Dated 14th August, 1861,

This invention consists in attaching the spring (in the description of
balances known as ** Salter's balances"”) to the bottom instead of the top or
the middle piece or slide, by which the patentee saves about a-third of the
material with the same size or weight of spring, and instead of employing
varnish, as heretofore, to preserve the barrels g‘um rust, he galvanises the
barrels and also the middle pieces. In the ordinary balances the spring is
always concealed, whether in use or not; but in this improved balance a
short length of the spring is always to be seen protruding from the bottom
of the barrel ; and, when the whole weight is on, about half the length of
the spring is in sight, so that the existence of rust or damage to the spring
is very readily ascertained, and lubricating matter is easily applied.

2027. J. BiLuiNe, Abingdon-street, Westminsler, ** Stoves."— Dated 14th August,
1561,

The patentee claims, First, the construction of stoves wherein the smoke
from the fire-box is caused to pass horizontally through an opening in the
back of the stove into a central back flue, in which it descends, and then
passes into two side flues, whenee it ascends into the chimney, as described.
Secondly, the construction of stoves having descending and ascending back
flues, or simply one ascending back flue and a sliding valve to regulate the
opening into the same, in combination with a throat valve or throat valves,
and wherein the opening and closing of the throat valve or valves, and of
the slidivg valve regulating the opening into the back flue or flues, is
effected by means of one and the same screw spindles and levers, as de-
scribed.  Thirdly, the application of a rising and falling *“blower” to
stoves actuated by an escutcheon or a rose, in conjunction with the knob
that regulates the opening and closing of the valve or valves, as described.
Fourthly, the construction of stoves, wherein a second movable grating is

laced beneath, and is fitted in between the bars of the ordinary grating,

or regulating the draught and clearing the bottom of the fire, as described.

Fifthly, the construction of stoves frnvidad with a back dmufhtg, wherein
a fire-brick or metal back is employed, having a number of vertical or
nearly vertical channels, through which air is made to pass, as described,

2029. 8. CAREY and W. M. PiErcE, Bast Ham, * Apparatus for re-bnrning
animal chareoal,”—Dated 15th Auguat, 1861, i

This invention consists in making a revolving cylinder or retort for

receiving the charcoal required to be re-burnt of an octagon or other

sided form, and casting or forming on each of the several longit

angles a bevelled fillet or rib, whereby the contents of the cy or

retort, when in motion, may be ly agitated or soread, and more

uniformly burnt than in the ordinary circular cylinder. The patentees also

fit or hmﬁ the front end of the said cylinder or retort; or they sometimes
hang or fit a door in or upon the front plate of the said 2y or retort,
80 as to facilitate the charging or discharging the contents.

2031. J. BeraEwn, King William-street, London, ** Im; in the

manufacture from stzatite of journals, axle-boxes, and lLearings for
machinery, axles, and spindles to work in smoking pipes, buttons, cru-
cibles, and pots for chemical and smelting purposes, and also of a lubri-
f;lﬂl;lﬂ compound for railway and other carriages.”"—Dated 15th August,
The patentee manufactures from steatite, journals, axle-boxes, aud
bearings for machinery axles and spindles to work in, by making bearings
or linings to the bearings of blocks, sheets, or powder of steatite in its
natural condition, or purified, as described, and on which the axle
will rotate. He manufactures from steatite smoki piraﬂ. buttons,
crucibles, and pots for chemical and smelting urpﬂﬁm.lm% simply cutting
them out of the steatite blocks to the forms desired, and either calcining
them or not as is thought best, as for all these p , except buttons,
they will answer equally well either burnt or not. He makes lubricating
compounds for railway and other carriages by first grinding and reducing the
steatite to a very fine powder, and then washing it to separate it from all
gritty particles, and, if it is found to contain iron, he steeps the powder for
some time in muriatic acid, stirring it often, and he keeps it there until all
the iron is dissolved. He then takes out the powder, washes it again in
clean pure water, and dries it, and after this is done it is what he calls
purified steatite powder, and then it is only n to mix the powder
with any of the oils, or fats, or soapy compounds now used for lubricating
in any proportion that may be thought best.

2035. J. T. Hurcnixgs, Charlton, * Tennis and rackett bats."—Dated 15th
August, 1861.

This invention consists, principally, in the combination for such purposes
of india-rubber, either by itself or in any of its varions plastic compounds,
or any other similar and suitable material. The inventor makes the india-
rubber or compound material pulpy in the usual manner, and in such
pulpy state places it in a mould of the required shape or form, where it
remains until it has undergone the usual ﬂrﬂm of hardening, so as to
give it the consistency and strength of what is known as ebonite, or other-
wise known as vulcanite, and usually called hard rubber. He then removes
them from the mould, and finishes off by burnishing. In some cases,
such as when unusual lightness is desirable, he uses , and forms it in
moulds, as before stated ; and, when safficiently dry and hard, he removes
it from the mould, and finishes off in the ordinary way. The advantages of
this invention is that, unlike the bats at present in use, they will retain
their uniform shape for any length of time, are not liable to be effected by
climate or t-amgﬂmture, and, consequently, the use of the presses, as here-
tofore, will not be required to force them into shape.—Not proceeded with.

2036, 5. DessoroUGH, Noble-street, St. Martin's-le-Grand, London, ** Umbrellas
and parasols.”"—Dated 16th August, 1861.

This invention relates to the form and construction of the metal ribs,
stretchers, and joints of nmbrella and | frames, and consists in form-
ing the ribs and stretchers of metallic wire, the section of which is of T,
triangular, bayonet, or other similar shape. in place of solid, tubular, or
trough shape, as heretofore employed. Ribs and stretchers co
according to this invention great strength and lightness, and, owing
to their peculiar form, are very suitable for having the joints formed thereto
which connect the stretchers to the ribs and runner, and the ribs to the top
notch. Another part of the invention consists in forming the metal ribs
and stretchers of umbrellas and parasols of a double trough or similar
shape (M), or having two or more longitudinal channels.

2040. G. FANCHERRE, Green-terrace, Middlesex, * Manufacturing gold dials.”
—Dated 16th August, 1861,

In ung'inf out this invention the inventor first produces an engraved
plate of the dial intended to be reproduced, and from this, by means of the
electrotype process, he prepares a matrix of copper. In this matrix he
deposits any desired thickness of gold by the electro process, and the
Enld copy s0 obtained he mounts upon a backing plate of brass, fitted at its

ack with pins suitable for fixing the dial to the watch or clock frame.
The gold electrotype copy he secures to the backing plate by means of
solder ; and in order to facilitate the process of soldering the dial to the
brass backing plate he first submits the gold dial face to ebullition in water,
tnklnﬁ care to change the water frequently; and in order to remove any

anide of potassium which may still remain in excess, and thoroughly to

ear out the pores of the goly, he inmerses the disl in fluorie and
afterwards washes it in boiling water. It is then to receive at its
back a deposit of copper, which will facilitate the soldering of the brass
plate thereto. When the soldering has been effected he covers the bac
plate with a protecting coat of wax, and then immerses the whole in a
of dilute nitric acid, by the action of which the copper matrix will be
removed from the face of the gold dial plate. The dial may now be cleaned,
cut, and finished in the ordinary way.—Not proceeded with.

2049. P. WavLters, Wolverhampton, ** Machinery Jfor cutting, sawing, and
glicing or planing wood and other substances."—Dated 17th August, 1861,
This invention is carried into effect as follows :—On a strong framework
of wood or iron, fixed or mounted on standards, a bed-plate is a , On
which a slide, having suitable grooves to correspond with the bed-plate, is
caused to move with a reciprocating motion by means of a connecting-rod
attached to the crank of a driving axle. The wood or other material to be
operated upon is attached to the upper surface of the slide, above which a
suitable plane, saw, or other cutting or sliding apparatus is secured by
means of standards bolted to the framework. By these armangements
at each revolution of the crank a slice of wood or other substance is taken
off of the desired thickness, and the eutter may be so regulated as to sheave
or slice the wood of such thickness that it will curl or roll uF, and form
ills for the ordinary purposes of lighting, or a thicker slice may be
obtained useful for many purposes.—Not proceeded with.

2057. E. B. CATHELS, Shrewsbury, *‘ Compensating gas meters.”—Dated 19th
August, 1861,

This invention relates to an improved mode of maintaining a constantly
uniform water line or level in gas meters, by compensating for the loss of
water in the meter by evaporation or otherwise, which is effected in the
following manner :—The upper part of the front chamber of the meter is
partitioned off by a horizontal partition, and is thereby converted into a
space water supply tank or fountain. In the partition plate which forms
the bottom of this supply tank or fountain there is a valve seat fixed per-
pendicularly under the gas inlet valve, the spindle of which passes through
this valve seat, and on which spindle there is fixed a plug or valve that fits
water-tight into the valve seat. The position of this water valve is so
arranged that, when the water in the meter is at the correct line, and, con-
sequently, the gas inlet valve is open, the buoyancy of the float (the float
being common to both valves) keeps the valve in the bottom of the tank
closed, and prevents any water descending therefrom. But when the water
in the meter falls belows the proper level the float descends, and slightly
opens the water valve, and allows the water to flow gently into the meter
until it has regained its proper height, when the float shuts the valve, and
prevents any further descent of water. The gas inlet valve box has a hori-
zontal partition, in which the valve seat is fixed, the valve spindle passing
through a small hole in the bottom of the box, and the gas on entering
through the valve is conveyed by a pipe down to the waste water box,
from which it passes through the syphon pipe into the measuring wheel or
drum. The top of this pipe (which 15 inside the front cover of the drum in
the usual way) is at the correct water line, or, if made above the water line,
Hepamtte nlverﬂuw pipe is employed, the top of which is at the correct water

e or level.

2059. W. Gossaae, Widnes, Lancashire, ** Soap."—Dated 19th August, 1861,

The patenteee claims, First, the use of steam generated by the concen-
tration of caustic alkaline liquors or soap lyes in close boilers for the manu-
facture of those kinds of soap in which the boiling is effected by the
employment of steam. Secondly, the construction of apparatus to be used
in the manufacture of those kinds of soap which are made by injection of
steam amongst the materials employed, which a.pglnratun provides for the
steam employed being passed through a bed of filtering materials, and
thereby causing the separation of particles of water therefrom previously to
its being used for such manufacture.

2064. A. S. Rostaixg, Dresiden, ' Spectacics."—Dated 20th August, 1861,

The patentee claims an arched spring lever or hinged bridge piece (when
applied to spectacles of any shape or form), having for its purpose the
raising of spectacles from before the eyes up to and before, but not on to,
the forehead or hair,

2065, W. FiTriN, Fleet-street, London, ** Instruments for extracting teeth.” —
Dated Z0th Auguat, 1561,

This agr tus consists of two separate portions, instruments, or appli-
ances, w zch, when put to use, are employed in conjunction or combina-
tion. Each part has a handle or end conveniently formed for holding and
using it, and one of these instruments or appliances, which the patentee
calls the “‘fulerum instrument,” is constructed with a part or surface,
hereinafter called the ** rest piece” (intended to bear or rest against the
gum or jaw of the Fnl‘.ient}, and also with a curved or bent arm, or what he
calls a *“bridge piece” or *‘arch,” which is so shaped that, when the rest
piece is applied against the gum, this bridge piece or arch over the
tooth, and affords a fulerum or bearing point for the second instrument or
elevator to rest and work upon at the opposite side of the gum to that
against which the rest piece is applied. e stem or body, the rest piece,
and the bridge piece or arch of the first appliance, are in one piece, or in
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rigid connection, or so contrived as to afford a firn and steady bearing,
rest, or fulerum for the second appliance. The second instrument, or
““ glevator,” is serrated, or otherwise conveniently formed at one end for
acting directly upon the tooth in the operation of extraction, and is also
conveniently contrived for resting on the bridge piece or arch, for which he
mtm o it with an orifice near the end, by which it is passed over

end of the bridge piece. The compound instrument is generally applied
by so placing the first or fulerum instrument that the rest piece may bear,
rest, or press against the gum on one side or surface thereof, and the
elevator is rested on the bridge piece or arch at the opposite side, and
works thereon as a lever on its fulerum, and thus acts upon the tooth ; in
fact poth appliances or instruments may be worked as levers, in some cascs
the handles being moved in antagonistic or opposite directions. The first or
fulecrum instrument may be said to be formed with two fulera, one being
the rest piece, and the other the place of contact with the elevator or
second appliance.

2006, H. Emes, ddelaide-road, Haverstock-hill, * Dress fastenings,"—Dated
20th August, 1561,
This invention cannot be described without reference to the drawings.

2071. J. SOMERVILLE, Maidsatone, ** Improvements in apparatus for drilling
and tapping gas and water mawns and pipes, and in preventing leakage
therefrom."—Dated 20th August, 1501.

According to this invention the patentee proposes to employ a peculiar
apparatus, consisting of a bow or breech piece or bracket, secured to the
main or pipe to be drilled by clips or straps, and having fitted to it at its
centre, or in any other convenient position, a set screw, for the purpose of
uppljing pressure to a combined drill and tap of a peculiar construction,
which is actuated by an ordinary ratchet or other suitable contrivance.
Immediately above, and attached to or forming part of, the drill or boring
bit there is a cylindrical piece of metal, of the samne diameter as the hole
made by the drill, its object being to keep the drill steady after it has
entered the main, and prevent it from breaking through too soon, or until
the whole is ready to receive the tap; it is also serves to plug the hole
whilst the drill is breaking through, and so prevents the escape of gas or
water at that time. The tap is formed on the upper part of the stem of the
drill, immediately above the cylindrical part hereinbefore referred to, and
has two or more annular grooves or recesses made round it at proper
intervals, into each of which is fitted a circular washer or collar of india-
rubber, leather, or other suitable material. These washers or ¢ollars should
be made of slightly larger diameter than the hole to be tapped, so that, as
the ml:: penetrates into the main, and the washers or collars successively
enter the hole, they will effectually plug the same, and prevent any escape
of gas or water through the longitudinal ves or slots made in the tap.
The intervals or spaces between the wn..uEmrs or collars should not be less
than the thickness of the metal being tapped, so that there may always at least
one of such washers or collars in the hole. When the screw thread is suffi-
ciently eut the tap is removed, and the service pipe is inserted in the usual
IAanner.

2073. T. SurroN, King's-College, London, ** An improved camera for taking
photographic portraits and instantaneous pictures.”— Dated 200h Awgust,
1861.

This invention cannot be deseribed without reference to the drawings.

2074. R. 8. LAMBERT, White-hall, Clevedon, ** An improved skipping dipper
or vesel for removing sugar and other liquids from boiling pans "—Dated
20th August, 1861,

The nature of this invention consists in the construction of a dipper
prowided, First, with external ribs or guards, so applied as to prevent
the contact of the exterior surfaces of the vessel with the interior surfaces of
the pans from which it is intended to dip u‘p the contents, whereby the heated
8 of these latter, even whilst the improved dipper is actually within
them charged with a portion of their contents ready for removal, remain
covered with liguid matter in quantity always sufficient to prevent injury
from charring or scorching. Secondly, with a cover (by preference a dome
or elevated cover) which enables the operator to *‘ change over” or take into
the pans in action, and before the in:,lruvmi dipper is in any degree lifted out or
removed therefrom sufficient liquid to replace that taken into the improved
dlllpper for removal, so that, when this vessel and its charge are actually
lifted away, the 'pan is formed to be already replenished. By these means
mhu{w 0 11;;;]\]1;{'[ from the destructive effects of large over heated

. acting on quantities of highly inspissated substances is wholly

avo .

2075. F. GYE, Royal Italian Opera, Covent-garden, London, * Gasometers and
gasometer tanks.""—Dated 20th August, 1861,

For theegurpﬂsﬁs of this invention the patentee constructs a gasometer
tank in such manner as to render available much of the central space of land
now covered or occupied by the tank of a gasometer. The tank for a

meter according to this invention is made double at the outer circum-
erence to receive the water or fluid employed, the interior space being left
free for use when roofed or closed in air and gas-tight. He prefers to use
the compartments in the centre of a tank to act as a second or interior tank
to reccive another but a smaller meter, though such space may be
otherwise idvmualr employed, and the central portion of the smaller
tank may be ly arranged to the outer one in order to admit of such
space being used. The inner or smaller gasometer is arranged to act in the
interior tank independently of the larger or outer gasometer, which works
in the ring formed or outer tank. When thus employing the enclosed and
roofed space interior of the tank of a gasometer to receive a smaller or inner
gasometer the space between the roof of the enclosed compartment is in
communication with the open atmosphere by suitable pipes or passages, so
that the space may be at all times occupied by air; or such space may be
s0 arranged 48 to receive gas when the inner gasometer is discharging its
contents, and the gas received into the central compartment may be dis-
charged into the mains when the inner gasometer is being charged with gas,

2077. G. F. Muxstz, French Halls, Birmingham, * Apparatus for melling
metals "—Dated 20th August, 1561.

According to this invention the inventor places the metal in a vessel of
brickwork or other material, suitably lined with fire clay, and through the
bottom of this vessel are formed holes or passages (one or more) which are
covered with tubes, similar to inverted erucibles, without bottoms, and
made in a similar manner of fire-clay or other refractory material. Under
the vessel containing the metal a furnace is formed, and the heat passes u
into and is transmitted through the refractory tubes to the metal, the vessel,
containing which is suitably covered. The refractory tubes may be arranged
to pass horizontally, or in an inelined direction, through the metal contain-
ing vessel, but the arrangement described is preferred. It will be seen that,
whereas when metal is melted in a crucible or pot, the weight tends to burst
the sides of the vessel outwards ; when the arrangement is as is above
described, exterior of the refractory vessel, it tends to press its sides inwards,
or crush it in, a strain which it is very much more capable of resisting
than a tensile or bursting strain.—Not proceeded with,

2079. J. ELwis, Minories, London, * Sizing corks.”"—Dated 20th August, 1861

The patentee claims the use of mechanism for gauging or separating the
1 from the smaller sized corks, consisting of a worm or propelling shaft
acting in conjunction with an open work or gauging cylinder or cylinders
80 88 to gauge or separate the larger from the smaller sized corks as required

2083. W. CLARR, Chancery-lane, London, ** Optical and illuminating appa-
ratus,"—A communication.—Dated 218t August, 1861,

The patentee claims, First, the application of apparatus furnished with
compartments of crystal or glass, composed of one or more hollow pieces, as
substitutes for like or different forms to those in present use for optical
purposes, whereby to reproduce in all scales of magnitude, of scientific or
other experiments, by means of liquids contained in the spaces between the
glass, for the purpose of producing the n refracting power. Secondly,
the construction of lanterns with partitions of crystal or hollow glass filled
with liquids, either coloured or limpid, as described, for the purpose of
increasing the dispersive power of the candle, oil, gas, or electric light,
according to the nature of the illuminating agent employed. He also claims
all illutﬁﬁnmmg glasses, lanterns, or globular forms suitable as substitutes
for the plain or solid forms ordinarily used, having hollow Enrbitlnm, a4
described, for the introduction of white or coloured liquids for the production
of infinitely varied and novel effects, by regulating the shades of the liquids
and the containing sides. Thirdly, he adds that, by the word crystal, he
includes flint and all other glass, and also that material employed in optical
experiments, the invention consisting of the application of all tra rent
matters, either coloured or uncoloured, and polished or unpolished, having
hollow spaces or compartments filled with liquids, instead of the ordinary
solid glass hitherto employed for general illuminating purposes, as also for
the production of effects of white or coloured fire at public entertainments.

9086. N. Savamox, Ludgate-street, London, ** Atlachments or apparalus for
sewing machines,"—A communication.—Dated 21at August, 1561,

This invention consists, First, in a contrivance which can be readily adapted
and attached to any suitable sewing machine of the eonstruction already
well known and publicly used. By means of this contrivance two pieces of
cloth (or material suitable for ruffling) are caused to be supplied to the
ordinary feeding along apparatus of the sewing machine at different tensions
while being sewn together. Secondly, in a contrivance for automatically

or marking, in regulated uniform distances in advance of the sewing,
the next line of sewing to be followed, which is especially useful in folding
and tucking by machine sewing, as by it the folds and tucks or plaits can be
séwn at exact distances, in precisely the same repetition, without requiring
the previous preparation by hand heretofore necessary, whereby it saves
much labour and time. Lastly, in a modification of the last mentioned con-
trivance according to which the attachment is a %0 a8 to be applied
to quﬂung‘:at.i.ln%ml]ar work, by marking with a piece of chalk or other
suitable su ce upon the material being sewn, so as to indicate precisely the
next line of sewing to be followed, and thus secure more positive uniformity
in the repetition of the work, and with less time and labour than heretofore.

2087. A. J. Hexwarr, Tournay, Belgium, ** Smoke consuming graies.”—
Dated 218t August, 1861,
This invention consists in the combined form or shape and arrangement

of the grate bars of furnaces. These improved bars are composed of three
pieees cast together soas to formasingle one leaving many open spaces between
each compound bar to give free passage to the atmospheric air.—Not pro-
ceedled woith.

2080. J. M. Murar, Paris, ** Apparatus for shearing military hat tufts, &ec.”
— Dated 215t August, 1861.
The article to be sheared is, according to this invention, held in a tube
at the end of a horizontal spindle ca to revolve slowly by means of cord
and pulleys, so that the article to be sheared has only a rotatory motion
round its horizontal axis. The tool carrier or holder is mounted on a hori-
zontal shaft, and consists of a regular prism, having six sides or faces, on
each of which is a blade or cutter. The tool carrier spindle, which is sup-
rted at two places, is caused to rotate rapidly by strap and pulley. The
lades or cutters in rotating come nearly in contact with a fixed plate or
connter-cam, which supports the thread or filaments of wool or other material
to be cut. This plate or counter-cam is fixed on a carriage, and the tool
holder is also placed on this same carriage, which is moved along by a serew ;
or it may be moved round the article to be cut by causing it to revolve (b f!
a handle) in a e¢ircular path. The machine will sheave cylindrical, conical,
and spherical articles.

2082. W. Magox, Liverpool, '* S8oap."—A communication,—Dated 215t August,
1861.

The object of this invention is to di;ii];leuaa with hand washing in the
cleansing of clothes and other articles. e improved soap consists of equal
parts of any ordinary soap and kaolin, with about five per cent. of ammonia
and five per cent. of soda ; the whole mixed together and dried.—Not pro-
ceedled witl:,

2098. E. LAXDSBERG, Aine, Paris, *‘ Porte-robes or buttons for holding wp the
skirts of ladies’ gowns,"—Dated 22nd August, 1561,

This invention has reference to a previous patent, dated 13th Febroary, 1860
(No. 887 .. This porte-robe or button for holding up the skirts of ladies’ gowns,
instead of having only one end of the braid, tape, cord, string, or other tie
fixed to and partly coiled round the barrel, in the inside of the button, has
the same doubled, and both free ends fixed to the barrel, whilst the re-
mainder forms a loop into which part of the skirt may be introduced and
kept fixed by a runner or slide gliding along the braid, tape, or other tie,
which runner or slide may serve likewise for regulating the length of tape,
string, or other tie allowed to protrude beyond the button or stud.—Not
proceeded with,

THE IRON, COAL, AND GENERAL TRADES OF
BIRMINGHAM, WOLVERHAMPTON,AND OTHER
DISTRICTS.

(From our own Correspondent.)

Inox TrADE AND THE Prospects oF THE ForeieN Axp Home TrADE :
Inereased Demand from India and China : The Growth of the Trade
with France— CoMpPLAINTS OF THE Low Prices: Commensurate
Quality—P16 Trox TrAvE : Reduced Make—TPrice oF STONE—CoAL
TRADE : Ruf-in'? Prices—Mn. S. Grirriras AcaiN : The Assumed
Firm of E. B. Thorneycroft and Co.—Tne Cixperrorp Irox Cox-
PANY : Separation of Partnership — GENERAL MANUFACTURING
Trapes : No Improvement : Shipments to the Southern States: The
International Exhibition and the Jewellers—Boarp oF Trape Re-
TurNs : New Classification : Metals and Hardwares — NEGLIGENT
Excine Tenters: Ewght Men Injured—Mg. H. L. FrLercugr CHARGED
wiTH FORGERY.

A suigut shade of improvement characterises the reports which we
receive this week from the different ironmaking firms of South
Staffordshire. There is slightly more doing than there was last
week at a few of the best houses, and some of the firms, who are
not very careful as to the quality of the iron that they produce, are
not worse off as a rule. This, however, does not say much,
because, with the advance of the season, the orders were expected
to increase very much faster than as yet had been perceptible, even
although the American war should not assume appearances more
favourable to a termination within a reasonable period than has
been perceptible for some time past, and the condition of the trade,
in the t six months in particular, has been almost unprece-
dentedly bad. Masters gather satisfaction from the slight encou-
ragement held out by Earl Russell that the all-disturbing war may
terminate within a reasonable period. DBut, while they give his
lordship eredit for better information than they themselves possess,
they are not inclined, from their own reasoning, to share very
warmly in his lordship’s views. They are still of opinion
that the Southerners are not be subdued; and that the attempt
to subdue them, if much longer persisted in by the North, will
bring temporary ruin upon the Federal States. Masters are not,
therefore, full of expectation of good from the recent Federal
victories.

The Board of Trade returns for January, which are noticed at
some length below, are adverted to with satisfaction as showing the
rapid growth of our trade with France in particular at a time when
we so urgently needed new markets to compensate in some measure
for the loss in the American trade direct. The continent, however,
whence a greatly increased trade this year as compared with last
was being looked forward to, is not this week in a condition less
unsatisfactory than it was deemed to be at the time of our last re-
port. As some set-off to this unfavourable feature of the prospects
of the continental trade, India and China are announced to be order-
ing more freely than for some timlelraﬂt.. and the future is anticipated
with some satisfaction. Home will remain pretty good for iron of
large sizes and fair quality, provided the political horizon of the
continent should not portend storms of more than ordinary ruth-
lessness. Before the revival of trade prices will be as they now are
accepted, for some descriptions, at very low figures. At Wolver-
hampton, on Wednesday, the complaints were very loud of the rates
that were being accepted by South Staffordshire houses for iron de-
livered in Liverpool in particular. They are almost incredibly low ;
but the fact of invoices showing the precise figures having been seen
removes all room for doubt. Sheets are being sent bence to Liver-

ool on terms which would make them £6 15s. a ton in South Staf-
Pﬂl‘d&hil‘&- The quality, however, is proportionate with the price;
and what such iron can be used for is a problem which no one here
can solve,

Pig-iron continues inanimate; and the make of the district is
about to be reduced by the blowing out of two more furnaces at
Bilston—those of Messrs. Jones and Murcott.

The quantity of hematite iron stone is small as compared
with a short time ago, and the prices of native stone are for white
and gubbin from 13s. to 13s. per ton.

The coal trade is, inthe Dudley distriet, in a somewhat better state
than it was a fortnight ago. The qualities in demand are principally
those used for domestic consumption, and are chiefly exported. Best
thick coal is realising 11s.; common, 8s.; lumps, 7s.; and fine slack
2s. 6d. per ton. Heathen coal, 10s. ; lumps, 7s.; brooch, all one way,
9s.; Kibbles, 5s.; at the whar(s west of Dudley. On the east side
prices range from 6d. to 1s. per ton higher.

Mr. Samuel Griffiths has received his ‘‘letter of license™ from
his creditors; and his * deed of inspection” has been duly pub-
lished in the Gazette. In the reference to this matter last week, some
confusion arises from the omission of Mr. E. B. Thorneyecroft's
name in the statement that the deed contained a recital setting forth
that he (Mr. E. Bagnall Thorneycroft) was never a partner in Mr.
Griffiths’ so-called firm of Messrs. E. B. Thorneycroft. Notwith-
standing this recital we find that Mr, Griffiths, in this week ad-
dressing the men who were in his employ while the * Staffordshire
works " were open, still referring to Mr, E. B. Thorneycroft as his
past and present partner. Mr. Griffiths has been entertaining those
workmen this week with a plentiful supply of good fare. His
election expenses for contesting the borough of Wolverhampton
at the last election are just published. They amount to £980.

The following is a copy of a circular which has been issued by
Mr. William Crawshay, aunouncing a dissolution in the partnership
which formed the Cinderford Iron Company :—

“T beg to inform you that the partnerships heretofore subsisting
between my father, Mr. William Crawshay, and the late Mr. Wil-
liam Allaway, and subsequently between my father and Mr. Stephen
Allaway, and sinee between Mr. Stephen Allaway and myself, are
all now at an end, and that the business of the late Cinderford
Iron Company will, for the future, be carried on by me alone, in the

name, or under the title of * The Cinderford Ironworks."”
The Birmingham general trades continue without mnoticeable

alteration. The cases in which there is scarcely any alteration are
an exception. :

A Birmingham paper apnounces that some vessels have sailed
from Liverpool with heavy goods— articles regarded simply as
necessaries—for the Southern States, intending to run the blockade,
and we understand that some members of Lloyd’s have taken the
insurance at such an easy rate that, after deducting freight, risk of
capture, danger of the seas, &c., there remains a in for profit
which bears favovrable contrast with that under the high pro-
tective duties of the North. Several special branches of Birming
manufacture have profited by these transactions, and some surplus
stock has thus unﬂxpectad]'y been got rid of. The experiment
seems likely to be repeated as opportunity offers.

At one time great dissatisfaction was felt among the fine art
houses in Birmingham—such, for instance, as the manufacturers of
jewellery, chains, &e.—with respect to the accommodation for those

ranches in the New Exhibition Building, and it was indeed pro-
bable that many firms would not be represented at all. There iﬂﬂ,
however, been an entire re-arrangement of the position assigned
them, and we now find that Birmingham will stand very well. The
represeutative of a local firm writes from the International Ex-
hibition office :—** The whole affair is re-arranged. 7T'he Birming-
ham jewellery department is an entire square by itself—four
frontages ; and we shall do very nicely.”

By the Board of Trade returns just issued we find that the total
value of the British manufactures and produce exported in January
was small, amounting only to £8,439,055, but it is rather more than
that of the exports of the corresponding month of last year ; and the
increase is participated in by most of the important manufacturers of
the Midlands, the chief exceptions b&inll:; rdwares and cutlery,
machinery, raillway iron, and silk manufactures, These branches
of the national industry are now entered in the tables in such a
manner as to show in which of the numerous sub-divisions info
which modern arrangements have cast them the increase or diminu-
tion has taken place, by which separation the utility of the returns
is very much enhan Small arms a in these accounts for
the first time in the Jan return, which shows that £43.356 were
e:&:urt&d in that month, against 16,908 in the corresponding month
of last year, and 10,381 in that of 1860, Earthenware and po i
are now separated, and we learn that the value of the exports of the
former was £66,221, and that of the latter £2,999, against £53,010
for both, last year, and £98,988 in 1860. The increase upon last
year was general, but was most conspicuous in the exports to France,
which from £249 in value in 1860, and £499 last year, rose to
£3,938. (Glass shows a decline from £42,738 in 1860, and £34,777
last year, to £33,310, owing to a falling off in the exports of window
glass and common bottles. Hardwares and cutlery are also
ated, as they ought long ago to have been, and ﬂ{ﬁ exports of the
former are shown to have amounted in value to £24,968, as those of
the latter to £17,107; but the last amount re]IJ:L:senta only a portion
of the goods formerly classed under this head, being limited to manu-
factures of steel, or of steel and iron combined (anvils, vices, saws,
files, edge tools, cranks, slide-bars, &c.), and tools or implements of
industry, otherwise than agricultural, not wholly composed of
iron or of steel. The value of the exports of all articles previously
entered under the demomination of hardwares and cutlery was
£161,773, against £230,973 last year, and £248,105 in 1860, nu-
facturers of leather are now entered so as to distinguish the value of
the boots and shoes exported, which amounted to £120,710, more
than five-sixths of the whole bein ahililpedmiustmlm.' Machi ’
as already mentioned, shows, on the whole, a decline, as though
value of the steam engines exported rose from £44,081 to £53,962,
as compared with the corresponding period of last year, the exporis
of other machines declined in wvalue from £170,436 to £144,920.
The increased production of steam engines for India and Brazil was
sufficient to more than compensate for the diminished shipments to
Spain, but such was not the case with regard to the increased pro-
duction of other machines for France, Spain, Holland, the Hanse
Towns, and Hussia, as against the diminished shipments to India and
ﬁustlraliu. The improved classification of metals gives the following
results :—

Moxtin ENDED JANUARY 31sT.

1860, 1861. 1862.

Iron, Pig and Puddled .. .. .. £43,379 | £46,617 | £64,001

,y Bar, Angle, Bolt, and Rod .. 140,060 98,609 | 126,920

T e M g e 152,415 | 183,269 | 107,670

& TR S N OGE sx ag 20,771 153,441 11,351

zp e ER L5 R o O 1 40,199 32,252 42,082

» Hoop, Sheet, and Plate .. .. 58,762 36,0838 44,057

i WIONERDE. v T ai we wi 103,269 | 138,960 | 148,629

Steel, Unwrought .. .. .. .. 71,841 30,076 60,324

Copper, Unwrought .. .. .. .. 990,070 52,714 34,230
-~ Bar, , DBottoms, Pans,

Bheets, Nails, and Plates

(including Yellow Metal) 114,507 67,022 01,048

o Wrought, Other Sorts 19,501 14,253 14,785

B il adl el e v e L 11,770 11,881 18,608

RO . ani m o B R EAT MOl B 38,405 24,119 21,543

Tin, Unwrought - gy 26,402 20,811 22,492

T Pl“.tﬂﬂ - e - L W o lm.m aﬁjm E‘Fm

Zinc g Tl BRI 6,063 2,802 3,069

—— —— —

The great increase in the exports of pig and puddled iron took
glm:e in the exports to France and Holland ; while that of the second
escriplion was general, except as regards the United States. There
was a diminution in the shipments of railway iron to India, Aus-
tralia, and the United States; but the exports to other rnilwa.'y-
making countries show an increase, especially to France and Spain.
The increase in cast iron was general, except as regards the United
States andBrazil. In hoops, sheets, and boiler plates the exceptions
were the Hanse Towns, Australia, and the United States, the increase
being greatest in the trade with Holland, Spain and India. The
falling off in unwrought copper was general, while the increase in
wrought copper and yellow metal extended to all countries except
Holland, Italy, and Turkey. Australia was the only market whic
diminishedits demand for tin plates. The value of the plate, plated
wares, jewellery, and watches exported was £40,480, against £34,327
in the corresponding period of last year. In the import account
clocks and watches ehow a falling off, the former from 9,338 to 4,514,
and the latter from 6,867 to 5,080. There was a largely increased
importation of copper, chiefly from Chili, and also of copper ore and
regulus tin and zinc; but iron and lead show a diminution. Silver
ore is an item in the metallic imports which ap for the first time,
the value imported being £32,170 against £780 in the corresponding
month of last year.

Two cases of gross and serious negligence by engiue-tenters at
collieries have come under our observation since last week. On
Monday the magistrates at Willenhall sent an engine-tenter, who
had been in the service of Mr. Phillip Williams, the chairman of the
Ironmasters’ Association, of South Staffordshire, to prison for six
weeks, and ordered the wages that were due to him to be confiscated,
for his having drawn a skip over the pulley, and for being drunk
while he was at his work. On the same afternoon eight men received
serious personal injury, seven of them by being drawn over the pull
at a pit at Tividale, two miles from Dudley. The doggy of the Bﬁ
was on the bank when the men were neariug the top of the ahal.ii.
On perceiving that the engine was working faster than was compatible
with safety, and being further alarmed by observing that the engine
tenter was out of the engine-house, thrust the * wagon,” or movable
platform, over the pit's mouth. He had scarcely done so before the
HHE:E“ over the pnlley, and the men were out. Immediately that
he performed the timely act, which saved at least a majority of
his fellow-workmen from certain death, he sustained very severe
injuries himself, for some of the men, and probably portions of the
skip and the massive weights which are hung above it, fell upon him.
It is further to be tted that the son-in-law of this man, who was
one of the in the skip, cannot survive. All the injured men

are married and have children.
Mr. H. L. Fletcher, one of the partners in the late firm of Pitt
and Fletcher, iron merchants, of Wi and who is the eldest son

of the notorious Bilston incumbent of that name, was, on Wednes-
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day, charged before the magistrates at Wolverhampton with forging
the acceptance to, and then uttering a bill of exchange for, .£80.
The bill was drawn by Fletcher upon the firm of “ Pittand Fletcher,”
two months after the dissolution, and he wrote the name of * Jacob
Groves,” of Willenhall, as the acceptor. The bill was discounted by
a broker, and, when disavowed by Groves, tendered to the firm. Pitt
was then a clerk, and he paid the money to the bill broker. Pittand
Fletcher having, however, through the discovery of the defalcations
of the Rev. H. 5. Fletcher, to go into the Birmiugham Bankruptey
Court, an explantion of the payment had to be made. Henca these
proceedings. Fletcher was remanded for a week, and the bench
refused to accept bail. The affair gave rise to much conversation
among the iron trade in Birmingham yesterday (Thursday), aud on
the day before in Wolverhampton.

——— »
NOTES FROM THE NORTHERN AND EASTERN
COUNTIES.

(From our own Correspondent.)

Nonruens MAtrens: Depression on Tyneside: Trade of the North
East Ports : The Elswick Works: The Steam Collieries: Cleveland
Iron Trade: River Tyne Commission: Miner's Relief Fund —
Farar Acowest o tue Bouper Uxioy Ramnway — BIRkKeNnEAD
Fennres—Maxcuesten, SuerreLp, AND LincoLNsHIRE RAlLway:
New Station at Live Iroswork CAPaBInITIES OF LIVERPOOL :
Messrs. Vernon and Son's Works—Ixstirvriox or HNGINEERS IN
ScorLaxp—Fexcisa or Fry-Waeens: Important Judgment by Sir
A. Alison—Svoan ML Macmisery ror THE INTERNATIONAL Ex-
HIBITION—STATE OF Travk: Manchester : Sheffield: Derbyshire—
Eastery Cousties Rainway.

We commence with the north, The state of commercial affairs on
Tyneside is still gloomy. In the exports of general merchandise
{rom north-eastern ports there was last month a considerable falling
off, the decline in the shipments from Newcastle having been
upwards of £18,000, from Sunderland ugwards of £5,000, and from
the Hartlepools upwards of £10,000. Most of the large establish-
ments in the northern district have rather circumscribed their
operations, but the great Elswick Works are an exception to the
rule, and the large space of ground which the Ordnauce Company
wirchased a short time since to the east of their existing buildings is

ing covered with large workshops. It is stated that several of the
largest steam collieries are working only four days to the fortnight ;
and only those collieries which have large contracts, and are, there-
fore, but little affected by market fluctuations, are working eleven
days to the fortuight. The Cleveland iron trade participates in the
general depression, and in the Rosedale district there is some want
of employment. The members of the Tynemouth Chamber of Com=
merce have a bone to pick witih the Tyne Improvement Commission.
They held a special meeting on Friday evening, at which the great
scurce of complaint against the river conservators, who have now
had a separate corporate existence of nearly twelve years, seemed (o
lie in their postponement of the construction of the Low-Lights
Dock, for which Parlinmen powers were obtained last year;
and petitions were adopted for presentation to both Houses of
Parliament, and to the Admiralty and Board of Trade, with a view
to amend and extend the present constitution of the commission,
At the same meeting, a petition, praying Parliament to withhold its
sanction from the Tyne Ferry Bill in the form in which it is proposed,
was likewise l to. The chamber seems to ignore the fact that
great commercial depression prevails, and that the commissioners
with prudent caution decline to embark in works involving a large
outlay in the present state of affairs. The miners of Northumberland
and Durham propose to establish a permanent relief fund to include
only fatal accidents and those by wﬂii:h miners may be anentl
disabled. It is recommended that all men should contribute 1d.
weekly and boys 4d. weekly towards the object in view. An inte-
resting letter has been addressed by Mr, J. W. Pease, of Darlington
to M. Hugh Taylor, as. t-of the conl trede. The subject of
which the writer treats is the relief fund proposed to be established,
and he submits a plan of insurance, by which the object may be
carried into effect, to the highest advantage of those whose interests
are concerned. He calls attention to the single cases of accident which
are of so [requent occurrence, and the miners in the comparatively
new iron district in Cleveland he also intends to include in the
scheme., Mr. Pease suggests that each year should ide & fund
equal to the cases arising in it, and the term of insurance he would
limit to five years, a longer period being easily provided for by a
larger weekly payment. Care, he says, should be taken that the
preminm payment should be so ted year by vear, after the
experience of a year or two, that the Hartley fund should not be
infringed upon, save in the case of any casual circumstance which
might arise; and he thinks that lia surplus money might be
invested in the names of seven trustees, to be selected by a majority
of the coalowners, who subscribed to the insurance fund.

Yesterday week a fatal accident occurred on the Border Union
Railway. Heavy rain caused an accumulation of waters at Flash
Burn, in Lid where the stream under a high embank-
ment of the railway, through a culvert 8ft. in diameter. The bank
had slid down and stopped the end of the tunnel, and the accumula-
tion of water, 20ft. deep, threatened to sweep away the embankment.
Mr. J. F. Tone, the engineer of the company, entered the tunnel
from the other end, accompanied by Mr. Thomas Ridley, the cousin
of the contractor, and a labourer. Mr. Tone took a shovel, intending
to pierce the mass of clay and let through a small quantity of water
which might gradually enlarge the opening. In an instant the mass of
clay gave way. and all the three were swept by the water through the
tunnel. The labourer was washed on to land. Mr. Tone, lﬁuugh
stunned and bruised, struggled to land, but Mr. Ridley was swept
into the Liddell, swollen by the rain, and lost his life. The unfortu-
nate gentleman leaves a widow and four children. But for the pre-
cautions taken by Mr. Tone a much more serious loss of life might
have taken place. The workmen expressed their readiness to go u
the culvert, but Mr. Tone refused to allow them in the face of :ucg
imminent danger before he had examined the state of matters in the
culvert, and satisfied himself that the remedial works could be un-
dertaken with safety.

The Birkenhead ferries continue extremely prosperous, and are
yielding a aally increasing revenue. ew steamers are about
to be provided in connection with the Woodside Ferry, and at the
last sitting of the Birkenhead Commissioners a report was read from
Mr. G. Harrison and Mr. J. Laird, M.P., as to the best description of
boats which could be selected. The report stated that the nger
steamers should not be less than 150ft., or more than 160ft long,
and not less than 27ft. beam ; draft of water, with 50 tons on board,
uot to exceed 71t. ; the power not more than 100 horses, each wheel
to be worked by a g-ir of unﬁe&, say four engines in all, and the
eugines to be capable of working up to four times their nominal
horse-power ; the vessels to be built of iron, and steered from each
end; to be provided with separate accommodation for ladies and
children if Pnu:tiulhln; to have water-tight bulkheads, to render the
vessel safe in case of collision under all ordinary circumstances ; and
the steamer’s deck to be level with the new Landing-stage at .
gide, which is 6[t. from the water’s edge. The lu e-boat should
not be less than 150{t., or more than 180[t. long ; not less than 80ft., or
more than 35{t. beam ; and draft of water, with 100 tons dead weight
on board, not to exceed Bit.; the horse-power of engines not to be
less than 120, or more than 180 (nominal), and to iﬂ on the same

werful })rinnipiu named for the r steamer ; the vessel to

built of iron, and steered from both ends,

The Manchester, Sheffield, and Lincolnshire Railway Company
solicit powers for establishing a station in Liverpool in con-
nection with their gradually extendivg system. It is pro to
construct & railway 1 mile and 53 chains in length from a junction
with the authorised line of the Garston or Li I Raalway at
Egerton-street, Toxteth Park, to or near the junction of Lawton-street,
and Ravelagh-street, Liverpool. The proposed new line and station
are to be completed, if authorised, in five years.

The Liverpool Albion has not yet quite exhsusted its stores of in- |

THE
. This week it

formation on the ironwork capabilities of Liverpoo
gOSSips very bly about the works of Messrs, Vernon and Son,
eminent lnulmhéhuﬂdam Mr. Thomas Vernon, now deceased,
was the founder of the firm, and, as a practical operator in plates and
other descriptions of malleable iron, was one of the first to perceive
the advantages to be derived from the application of iron to ship-
building. No less than 30 years since Mr. Vernon, under the ap-
Emﬁﬂﬂ superintendence of Mr. C. Wye Williams, so well and so
onourably known in the steam shipping world, constructed some
30 iron barges for the Shannon navigation, many of them bein
still in use. Between 1831 and 1844 Mr. Vernon built and launch
some 37 ships almost entirely constructed of iron, several of them
being steamships of considerable power and tonnage, and he also de-
voted his attention to many other kinds and branches of iron manu-
facture. At the commencement of 1844 Mr. Vernon was joined by
his son Mr. John Vernon, who became a partner in the business;
and since that year the firm has kept a regular record of
the ships which it has built. It appears from this journal that
from 1844 to the end of 1861 they built no fewer than 108 ships,
with an aggregate measured burden capacity of about 46,000 tous,
besides n very large extent of other important works, in the shape
of girder bridges, floating wharves, and similar constructions of
manipulative skill. Of the now celebrated iron-serew colliers trading
between the Tyne and London, and having double iron bottoms, the
first were constructed by Messrs. Vernon and Son. They fully
solved the problemn—* Can a vessel be made to carry a full ore-cargo
on her voyage, and return in a seaworthy condition without the cost
of loading ballast?” These vessels are made to a certain
extent with double bottoms, and with such hydrostatic ap-
paratus that, wunder I,-..;,-r[.,-uu regulated arrangements, waler
can be admitted to or excluded from the space between the two
bottoms or skins of the ship. Thus, when the vessel is loaded, and
she requires no ballust, the water is excluded from the vacant space;
but when her cargo has been discharged, and she has to return with
an empty hold, the turning of a tap admits the water between the
inner and outer skins of the ship till shejis sufliciently loaded with
water-ballast, and is thus expeditiously and cheaply made ready for
gea. DBesides the important improvement above referred to it may
be mentioned that Mr. Vernon, sen., along with Mr. James Kennedy,
were the inventors of the bulb deck m iron, which is now
universally employed in the construction of all iron ships. Other
improvements anu also been made or sedulously worked out at this
establishment, till now the deck and inside ceiling are mearly
all the wood-work required in the formation and completion of
iron-built ships. A continued increase of business led 1o a gradual
extension of Messrs. Vernon's premises, and the building yard and
its appurtenances are now of Jarge dimensions. From south to
north the yard stretches along the river margin 486ft.; and from
east to west it extends 823{t. In the central portion of the east side
are situated a range of writing and drawing offices ; and contiguous
to these is the large drafting room in which the ribs and framing of
the different vessels are drawn out of the full size. The southern
margin of the building yard is occupied by the smiths’ shop—250it.
long by 40ft. wide, which is employed in making the general smith
work of the establishment, and has twenty blast hearths. It is
amply furnished with all the wvaried tools uired iu the
preparation of heavy ironwork, including the making of stern
and rudder-posts, and the scarfing of keels, aud has a steam
bammer of considerable dimeusions. Just beyond the shop re-
ferred to, still more to the south, is the shop and yard for
bending the ribs and other portions of the framing of first-class
iron ships. This shop is furnished with the requisite amount of
rforated iron floor, and there are two sets of large rollers for
Ending or flattening rod or plate iron, besides punching, drilling,
and trimming machines. The building yard is conveniently situated,
and mmmmﬁ' a good stretch of river front, with a wall-regulated
launching elevation. Since the commencement of the present
year Messrs. Vernon have launched, or have now on hand,
cleven iron vessels, having an aggregate of 10,000 tons measure-
ment ; all these are sailing ships. Enuspinuuus in a complete list
of Messrs. Vernon's miscellaneous works would necessarily s!-and
the stupendous landing-stages on the ghores of the Mersey. They
copstructed all the girders for the high-level railway at the
north end of the town, and restored the screw-steamship Great
Britain, after she had been stranded in Dundrum Bay. 7They con-
structed the two first of Mr. Bourne's steam-trains of barges for the
navigation of the Indus, each train being 700ft. in length, and
connected by joints to accommodate it to the tortuous channels of
the Indian rivers. They also constructed barges for the navigation
of the Gauges and of the Danube, and built the iron steamer Assam,
about twenty-five years ago, for navigating the Ganges. This
vessel, alter having worn out one pair of engines, is being, or has
been, fitted with new engines, her E:ﬂl being still in perfectly good
order. Last, not least, may be mentioned a caisson of very peculiar
construction, recently executed for the Government Dockyard at
Malta. The floating principle of this caisson is an air-chamber, so
placed in the fabric as to be completely subme the buoyancy or
sinking of the whole apparatus being effected in the simplest way,
and with the utmost nicety, by a very small weight of water intro-
duced into a chamber placed a{»ov*e the air-chamber first alluded to.

At last week's meeting of the Institution of Engineers in Scot-
land discussions took place on papers * On the Expansive Working
of Steam " (read by Professor Rankine), and *“On Surface Con-
densers” (read by Mr. Spencer). The meeting was presided over by
Mr. W. Johnstone,

In the Sheriff's Court at Glasgow Sir A. Alison has d of
the case of * Mrs. Sarah Docherty and children v. James Alexander,
calenderer, of Glasgow.” The pursuer's husband, the defender's
engine-keepor, was killed by the fly-wheel of the engine. It was
held by Sir A. Alison, reversing the judgment of the sheriff-substi-
tute, that the defender was liable, as the fly-wheel was not boxed or
railed in; and the sum of £50 was ordered to be paid to the pursuer
in respect of *damages and solatium.” Sir Archibald Alison, in
the course of a long note appended to his judgment, observed :—
“ The necessity for boxing fly-wheels has been so strongly expe-
rienced that, in some trades WEEI‘B roung persons are generally em-
ployed, it is declared imperative by Aect of Parliament, upe::in-ll;’
made for that matter. The defender here is a calenderer, which is
not one of the trades where it is by statute declared that boxing is
indispensable ; but the reason of the thing applies to all factories
where fly-wheels are in use. The deceased had been for fourteen
years about engines, in one employment for four years and a half as
an engine-keeper, and no gpecial unskilfulness can be proved against
him. The sheriff does not go so far as to assert that a master is
bound to guard his workmen against the consequences of any pro-
bable reckles:uess on their part; but he apprehends that he is bound
to guard against the probable dangers of the employment at which
they are engaged, if it can be done at a reasonable expense and with-
out any extraordinary trouble. In the present case, the risk to the
engine-keeper was obvious, and such as must have endangered the
life of the most careful workman, for how was it possible for a per-
son in charga of the fly-wheel, and requiring to oil it occasionally,
to go round the engine in a little space of from 2ft. to 24k broad,
when revolving with extreme veloeity, without incurring some
danger? And although, in some cases, the danger might be re-
moved by stopping the engine when the same was being oiled, yot
sometimes this was not possible, and under no circumetances could
it be done without stopping the engine, and thereby throwing all the
ger:ans in the works dependent on its motions for a time out of their

ut H'H

Messrs. W, and A. M'Onie, of Scotland-street, Glasgow, have
completed a powerful steam engine, with su ne mill, which they
will show at the lnterpational Exhibition. The steam engine is
highly finished and of 30-horse power nominal, the sugar mill being
of corresponding size. The weight of the whole exceeds 70 tons.
More sugar mill work is stated to be shipped from the Clyde than
from all the other parts of the empire; and Messrs. M'Onie have
now orders on hand for Asia, Africa, and the West Indies.

Captain Palin reports thus as to the state of employment among

the machinists and foundries of Manchester :(—Of f
machinists, sixteen are working full time with all twenty-
ope full time with a portion of their hands, nine are on short time,
and oue has stopped altogether. Of twenty-four foundries, six are
working full time with all hands, fourteen are working full time
with a portion of their hands, and four are on skort time, At
Sheffield there is not much change. Several houses in the
engineers’ and machinists’ tool trade report that they are in recei
of good orders, while others state that they are not doing m
The coal and iron trades of Derbyshire are d

The Eastern Counties Railway Company has been foiled again in
an absurd attempt to obtain powers to cstablish lines of steamers
!rrgm the minor eastern ﬁm to vuﬂauum]mintn u:;: iﬂ'la continent.

e project was strenuously opposed by the steam s interest,
who contended that the !undll::f the company could npnﬁfupurlyba
applied to such an object. The Parlinmentary Committee, before
whom the matter came, took a similar view of the matter, and, in
doing so, probably saved the company itself from considerable loss.
The Bill for amalgawating the Eastern Counties, Norfolk, &e.,
companics, will pass, in probability, so that 650 miles will be
placed under one general mansgement, and fused in one common
jnterest.

PRICES CURRENT OF METALS.
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Leap in fair demand.
KaiLs. —There has been a good many inquiries this week, and the market

is somewhat finoer in consequence.
Scorcu Pio Irox has been a livnle firmer this week, and a fair amount

of business done. The market closed firm at 495, 6d. cash for Mixed Nos.

Warrants {,0.b, in Glasgow,
SPELTER cuntinues uE:ltr,m;I, and but little doipg in it at £17 15s. on the

lpt?.::;rm in moderate request, at the reduction reported last week.

Leap tolerably firm.
'fm.—-l:‘.nglhh} in fair demand. Banca cannot be had here under £126,

while the price in Holland is much higher. Mot much doing in Straits

which is quoted £118.
Tix Prares in good demand.

March 13th, 1802, MoaTE Axp Co., 65, Old Droad-street, London.
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GrLasaow, 12th March, 1802,
The market, as regards speculation, is almost lifeless. The shipping
demand is , and promises to continue so throughout the spring mouths,
The home demnnd is slack both among malleable iron makers and founders,
These are not quite so busy as they were at this time last year,
Exports last week were 9,042 tons, against 7,117 tons in the correspond-
ng week last year, Suaw, Tuosson, and Moore, Metal Brokers,

S— —
L

Exameriep Taniers.—The Patent Glass Enamel Company, of
Birmingham, represented by Messrs. James Hunt and Co., of 86,
High Holborn, are producing great numbers of enamelled tablets,
chiefly lettered signs, in which the letters are burnt on in the most
indestructible materials. The glaze resists a considerable concus-
sion, and is in no danger of :mckiniwith ordinary care. A great
improvement has been lately made by the Glass Enamel Company
in fixing gold upon the enamolled surfaces, so that gilt letters may
be produced at will.

Tue Exnipirion.—The Great Western and Vale of Neath!Railways
will exhibit five or six broad gauge locomotives in the approaching
Exhibition. Locomotives will soon arrive, also, frnmﬁ in-
tended for exhibition. All these engines are to be drawn through
the streets 1o South Kensington, by Bray's traction engines. A
block of Krupp's steel, weighing upwards of 30 tons, is also to be
taken to South Kensington by the same means. Among the heavy
weights lately moved by one of these engines was a steam cylinder
weighing nearly 21 tous, being one of & pair made by Messrs. Penn
and Son for a pair of 1,000-horse engines for the Spanish Govern-
m:nt. During » la (rial, with a heavy load over -wmpzv ground,
one of Bray's engines exerted a measured tractive force of 9,0001b.,
the wheels sinking but two or three inches into the soft ground
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