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may be used in propelling vessels, locomotive amd other
machines, for actuating drills, lathes, and in other me-
hanical contri Patent adbandoned.

148 F. P. H. Oanuzac. Improvements sn

used, the tap or regulator may be situate near the centre
of the lamp, and this tap may either be of the ordinary
oonstruction, or it may consist of two concentric tubes, one
!noving up or down inside the other, and having a slot

apparatus for
froning and dressing woollen and other ¢ (A &
ication.) Dated J

y 18, 1865,

This app s of three ironing tables of dimen-
sions varying ding to the and requi of
the articles to be operated on; they are hollow, and made
of two sheets of metal, the bottoms being flat and the tops,
in the case of two, slightly convex; all are covered with
cloth or canvas, and heated. When the articles to be
pressed and ironed are large, and of stout material, the pa-
tentee makes use of a table having its top perforated with
small holes to admit of free passage to steam or hot air,
the cloth or canvas with which it iscovered being of a safi-
ociently fine texture to allow of its penetrating to the article
placed on the table, and thus damp it; alter allowing it to
remain a few minutes,on brushing, all creases and folds dis-
appear; it can then bestretched and ironed or pressed. For
felt hata,or bonuets and other similar materials,he makes uge
of moulds of any desired form, and made of two pleces of
metal, the outer one being perforated with holes, and
oovered with cloth or canvas. Patent completed,

147 W, Jxrraxvs. , .'...r. ts in At

to serve as a guide. The gas is let in
through the inner tube when it is drawn down, and is shut
oft by pushing up that taube until it is arrested by a stop.
At the bottom of the lamp or lantern there is fitted a trap
door composed of metallic ganze, which admits air freely
and affords aoccess to the interior of the lamp orlantern
when lighting. The hot air escapes through suitable aper-

tures at the top. Patent complcted.
153 W, E, Nxwrox., Improvements in Dbresch-loading
ﬂrﬁ'mu. A foati Dated Ji 'y 18, 1865,
. i ¢ ot ha deanribad withont rad o

the drawings. Patent completed.

153 J. Borcn. Certain improvements n us and
looms for weavixg velvet pile and terry-faced fadrics, and a
certain mods of procuring designs om such like fadrics.
Dated January 18, 1868.

This 1§ i %t be described without reference to
thedrawings. Patent leted.

184 J. Courrsr and H, Hawrin, Improved means or
apparatus for facing flags or smoothing the surfaces of stones.
Dated J. y 18, 1865,

L2

Y Jfor
wrorking ewilches and of raiiways. Dated J: 'y
18, 1865.

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

148 A. B. BULL. Improvements in i and furling
sails. Dated January 18, 1865. aad ,“

For the purposes of this invention a boom or spar is
attached to the sail midway between ite head and its foot ;
the boom extends from one side of the sail to the other, and
its ends project heyond the sides of the sail. To each end
of these projecting ends a chain isattached, and some turns
of the chain are wound around the ends; the chains are
then led up through blocks at the ends of the yard to
which the head of the sail is connected, and from them
they pass to blooks attached to the mast, and are then Jed
do ds and cted to any suitable bauling tackle.
Other chains may also be wound round the projectin

ends

of the boom which are led downwards and through hlocks |

on the yard to which the foot of the sail is attached, and
from thence through blocks on the mast to hanling tackle.
In orderto reef the sail, the halliards of the sail are eased
off, and the chains above foned are hauled on, so caus-
ing the boom to rotate, and both parta of the sail both above
and below the boom are rolled upon it, and this action
may be continned until the sail is close reefed. Should it
be intended to furl the sail, the sheets are eased off, and
the whole of the sail rolled up ; the boom will then be close
to the yard. Patent abandoned.

149 E. Dranx. Improved bedstead suitadle for camp and
domestio purposes. Dated January 18, 1865,
This consists of an outer jointed fi

This app ists of a ci faoe plate mounted
on a vertical spindle or shaft capable of rotating in suit-
able bearings, also of a frame supported on friction rollers,
and capable of reciprocating over the face plate. Flags
or stones to be faced or scoured are fixed upon the face
plate betwixt flan, thereon, or by meaas of portable
** dogs,” or blocks, temporarily fixed in holes pro-
vided in the face plate for that purposs, with wooden
wedges driven in betwixt, and other flags or stones to be
faced or sooured are placed within the reciprooating frame,
resting upon those stones fixed on the face plate. When
motion is given to the apparatus the flags in one part will
rub those in the other part, sand and water being supplied
thereto, as usual in scouring flags by hand. The reciprooat-
ing frame is also provided with upright guides for holding
the flags on e&e in proper position for scouring them.
Patent complet

186 W\ R. FosTER. Improvements in the packings of
pistons and piston rods of pumps and steam and other en-
gines, whiok § versents are also applicadle to Aydraulic
presses. D Jani 18, 1868.

The patentee olaims the application of a flexible tuhe or
tubes as packing in stuffing-boxes and other similar adap-
tations, having the end or ends of such tube or tubes open and

d to ive the of the fluid.  Patent com-

pleted. i

1568 8. F. VAx CHOATR, Aw» improved system and appa-
ratus for facilitating the working of submarine oadles
and other conductore of electricity. Dated January 19,

composed of brass, iron, steel, or any other sui

18665.
ork |  Thie inventi t be described without reference to
the drawings. Patent pleted.

material, and may be made of solid or angle-shaped bars or
rods, or of tubes, the joints being made either as knee
Joints or sector joints, such length bolnq preserved between
the joints that when opened out the bedstead may be of
the required length. The joints should be made in the
middle of each side of the said outer framework, and also
in_ stretchers provided in the ends and middle of the main
side frame, Although the patentes prefers to make the
side or outer frames of angle bars or rods, or of tubes, he
prefors that the stretcher should be made of solid material.
The jointe ing the stretchers to the said side
frames may be either knee-joints, so that the action of
closing up the bedstead in order to render it portable shall
collapse tha stretchers and cause them to lie alongside,
and preferably to fall within the onter or main framework,
which will itself shut up together in similar maoner to a
carpenter’s rule. The legs or subports for;the hedstead,
when in use, are attached tothe outer or main framework
f id imilar or suisable joints. 'l;hm legs are
1 ties acd

to oertain imp d modes of causing the motive
power 10 act on the oars or soullsin such manner that if
these latter are to be worked by manual power, the rower is
by this invention facing the said direction in which the boat
isto be propelled. Patent completed.

162 E. WiLLIANS. Improvements applicable to throstle
mud spinning and doubling frames. Dated January 19,

This invention has for its et the prevention of the
thread or threads from flying off or outwards, and consists
in the use and application of a cord or band (made of any

itable ibrous fal) stretobed hori lly acroes the
frames at the rear or back of the thread,by preference abous
half way between the rollers and the eyelets,curls,or thread
wires which guide the thread or threads to the flys or fiyers
of the spindle, and as close as possible to the said threads
without touching them ; and in the use and application of
screws or studs fastened to the under side of the thread
board aboat balan inch from the spindle points, and (by
preference) situated about half an inch to the left of the said
spindle poiate. The peculiar action of the cord or band is
that, if athread or threads become broken,it is, or they are,
prevented from flying d ing io tact with
the said ocord or hand, and held by friction against it until
the delivery end is wound round the roller, and the other
end taken up by the bobhin. Aund in the caseof snarling or
soufiling,the threads moﬂeotul); prevented from breaking
the neighbouring thread or th by ing in tact
with and being held by th studs men-
tioned, and are as the same time held by the band or cord
until safely taken up or wound roand the roller. Patent
abandoned.

163 G. F. BRADBURY., Improvements in ocertain sewing
machine shuttles, and in the mode of and tools for manwfao-
turing the sams. Dated January 19, 1868,

The objeot of tbis invention is to construct sewing
machine shuttles so that they will have greater strength
than those of ordinary construotion, and so that they can
be hardened to resist wear and tear, and 50 that they may
be ﬁ'ql;:ucly sharpened when damaged (the point belng
solid) before they are wholly worn out. Theimproved sew.
ing machine shuttles are made out of a solid piece of steel
or other metal which can be sufficiently hardened after it
has been cut into the required form. Patent completed.

164 R. MaLLET, Improvements in the permanent wayof
railways, and 1 duckled plates to de therein, the same
being applioabls to the construction of fireproof duildings,
bridges, and other like structures, also in the machin
apparatus for producing such émproved plates. Dated Jan-
uary 19, 1866,

This inveution consists, firstly, in the application of
buckled plates of the ordinary construction, or of the im-
proved construction hereinafter described, and of any de-
sired form or contour in plan, to the permaneat way of rail-
ways for the purpose of supporting the rails thereof, in
oconjunction or not with ordinary or other chairs, and with
or without timber, The eseential property of the construc-
tion of hollow or other support for the cbairs or rails ao-
oording wthl, invention, is that the vertical pressure and

harei

157 O. D. Asmxrn, JImprovements in the construction
o8 toh (A ication.) Dated J y 19,
1865.

This in i t be
the drawings. Patent completed.

158 T. MAYOR. Improvements in machinery or apparatus
for preparing cotton and other fidrous materials to be spun.
Dated January 19, 1865.

This invention relates to roving frames and other ma-
chines of a similar , an i of an imp d

g of the ifugal presser. The presser is

provided with a long or deep boss which works on the
delivery tube of the flyer at or near its delivering point.
In the said boss there is an inolined ¢lot working on a pin
fixed to the aforesaid delivery tube, and the length of the
slot is 80 arranged that its ends may act as stops and pre-
vent the preaser from being pulled out too far or preesed
too far in, and thus avoid any undue straln on the rod of
the p . Patent abandoned,

Y thad withont ref

to

kopt firmly in position by means of diag
therewith, and also with the side frames or main outer
framework by means of studs working in slots (for which
& groove might he sabstituted if desired) in the said
frames or outer framework, or by other suitable sliding
apparatus; or other arrangements whereby legs are
obtained which can be readily shut up and opened out in
gom:pondenoa with the :ction of the said outer or main

169 A. W. P; Improved arrang Jor coupling
steam engines, turbines, or other tus employed as
n:;mw power. (A ocommunication.) Dated January 19,
1865.

The patent. the sy of placing the main or
other shaft of one motive power through the main or other
shaft of another motive power, so that, by means of olutch

k may be ad The sacking for the bed

may be supported by 'lu:ing the oords in holes near the
edge of the main or outer framework, or by hooks for
attaching the ;obbinx or canvas, or by other suitable
att h a“n‘ Yotad

150 8. BALLARD. An improved method of coeking, and
dl:g‘p:mtus to be mplwcm"is. Dated Junr'y 18,

In oooking, and epecially in boiling and other
solid articles of food, there is great difficulty in properly
cooking the interior; now this invention consists in cook-
ing by the insertion of hollow skewers or tubes in and
through the meat or other material to be cooked. This
appaiatus oonsists of a hollow tube fitted with a movable
point and handle to facilitate the insertion in the meat or
other article, which point and handle may be removed prior
to the article being hoiled, baked, or roasted. After the
cooking the handle may be applied to remove the tube, if
necessary. The handle and point may be fitted to the
tube hy screwing or otherwise. B i thlo tent

bozxes, friction plates, or friction cones, the shafts can be

d di cted as required, avd aiso the appli-
cation of this system of coupling to any two shafts through
which power is itted, Patent pleted

160 M. Berrzuoover, JImproved method of purifying
and odorising metallic ores. Dated January 19, 18665.

The ohject of thisi fon is to eli from auri-
ferous, argentiferous, or other metallio ores, any sulpbur,
arsenic, or phosphorus ined therein, and to oxidi
the baser metal thereof, For this purpoes the patentee sub-
Jects the ore, either pulverised or in lumps, and in & raw or
oold condition, to the action of highly-heated hydrogen and
carbonic acid gases, tem by steam, always introducing
the ore into that part of the apparatus in which the tem-
peratare is the lowest,and removing it therefrom at or near
the point of most intense heat. He Eulm to
hydrogen and carbonio acid gases for the improved process
by the decompoeition of steam aud atmospheric air within
a suitable fire chamb "":,"’"' Tehemoh disci lromv.hg

hamh b abnt

dispences with the movable point. Patent completed.

161 J. W. Greaa. Improveraents in etreet and other
lamps and lanterns. Dated Jaouary 18, 1865,

This invention relates to improvements in lamps or
Ianterns intended either for indoor or outdoor use, the
object to be obtained being i d illuminating power,
whether using gas, oil, or other inflammable fluid, without
increasing the cost of hurning, and without materially
adding to the expense of construction. Aococording to this
invention it is proposed to make the glass of the lamp or
lantern, or that part which encloses and surrounds the
flame, of a shape tapering downwards, and to form the
sides thereof of bent glass, in lieu of flat panes, as hitherto
adopted in street lamps, whereby less resistance is offered
to the wind. The top or dome of the lamp or lantern con-
sists of an earthenware or china reflector, with or without
a metallic covering, which is curved or otherwise shaped
to suit the angle of reflection according to the position of
the lamp. This reflecctor may or may not project. or over-
bang beyond the circumference of the top of the lmﬁ, and
such projecting part may be made of tin or other bright
metal on the underside, or painted white, Where gas is

for ing the ore, is

uapon thei diate support of the chairs
or rails shail be resolved into longitudinal strains of exten-
sion and of pression in the rial of the buckled or
hollow plate or covering plate b and 80 an elasti
support with a minimum weight of material in the supports
is ohtained. The second part of the invention relates to
certain peouliar constructions or modifications of the forms
of ** buckled plates’’ to he used in the permanent way of
railways, or applied to other purposes, and consists in
making the curved or arched portions of such plates of
variable eocentricity, as, for example, using a parabolic or
h{p:rdboﬂo ourve in lieu of the arcof a cirole. Patent com-
pleted.

165 J. A.8mrrrox and R. MrrorsiL. Improvements is
shaping and forging metals and in the machinery and appa-
ratus employed therein. Dated January 19, 1865, 3

This inventi ) toa new method of f g
gas fittings known as ‘! ties, elbows, bends, orosses, coup-
lings,’* and other gas fittings by machinery workod by
steam, water, compressed air, or hand power, such ma-
chinery being applicable to shaping and forging other me-
tallic articles. We canuot here give space to the details of
the i | Patent pleted.

166 W, C. Hicxs. Improvemenis in stcam engines. Dated
January 19,1868,

The:0 improvements in steam encines comsist in a
novel arrangement of the cylinders, pistons,and valves,
whereby the piston and valve are combined, and are also
enclosed within the samo oylinder. By tbis meavs all ex-
ternal valves, valve gear, and steam chests are dispensed
with, and all the principles of operation found in the ﬂ!{l-
nary slide valve engi are rvtained, h

Y

securing y
simpliocity, economy of construction aod repairs, portabi-
lity and durability. In the arrangement four oylinders are
employed, the pistons in which receive the pressure of the
steam or other fluid in one direction only, or are what is
called single-aoting. Patent completed.

167 T.C. Durnax. JImprovements in locomotive and
other steam engines, Dated January 19, 1865.

This invention consists in the employment in each cy-
linder of two pistons with ade piston rods, one of which
is solid and passes through the other, which is hollow; each
piston rod is connected by a separate rod to the orank.

Patent adandoned.
and J. KxiLy. Improvements in dycing

an
and combined therewith so that the gases may froely pass
from the former with the latter in an int ly heated

168 T. La
of or

state. Patent completed.

161 K. D. Faroor. Improvements {n oars, and in the
modes of actuating them. Dated January 19, 1865,

Thia invention relates to oars and soulis for propelling
hoats, scullers, or other light craft or vessels, and to novel
modes of actuating the said oars or sculls, and consists, in
the first place, in giving to the paddle or blade of the oar,
viz., tbat part intonded to immerge and act in the water,

leather. Dated January 19, 1868,
This i i ists in the app!

analogous colours in the following manner :—The mfgon.d
the leather is first brushed over or coated with oil of vitriol
diluted with warm water, then the violet blus, purple, or
other aniline or analogous dye is applied by a brush or
otherwise,after which oil of vitriol diluted with warm water
is again applied. Patent abandoned

169 W. Orarx. Imps te in (he facture of
boots, shoes, )mdglcﬁ, harness, and other articles. (A ocom-
ati ated J.

apes and arrang

propelling efficiency and lightness than with the oars
hitherto in use. For this purposs the paddle or blade, in-
stead of having, as hitherto, its axis situated in & line' with
the axis of tho shankor stock of the oar orscull, deviates
from that line at an angle of from 160 to 170 degrees, either
in the vertical or in the horizontal plane, or in both, for the
purpose of permitting a quicker i ing of a larger por-
tion of the said paddle, which latter, instea 1 of prusenting,
as hitherto, a fiat or slightly convex surface on both sides,
may be made more or less concave on the side intended to

certain imp d sh ts affording greater

y 19, 1885, .
This i " 1 to an improved method of uni

leather and all other articles by means of a solution of
gutta-percha, india-rabber, or other equivalent, boots and
shoes, and all kindsof barness and saddlery, driving straps,
and all articles of leather generally; or fabrics in certain
cases may be manufactared acoording to this inveution.
Tho invention consiste, first, in exerting considerable pres-
sure on the above-mentioned articles by means of any suit
aole apparatus and means of preesion hitherto kn »
but particularly by the employment of closed, or partially

osed rices, enclosing

press against the water. The part of thei t

N all the parts of the articles in
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process of manufacture which are to be united by means
of the adhesive sul In this the articles
may be made to assume the lorm glmtothoinwrlor‘o:

trains while in motion. (A communication.) Dated Jan-

uary 20, 1865,
This inventi ¢ be desoribed withous ref to
the drawings, Patent completed,

made to
the die. Secondly, in heati
stances by mesans of a blow-pipo and heated air, which
latter has never before heen employed for softening the
matters smployed for uniting lnther or hhrlos. Thlrdly.
in forming hollow articles of ) by
the aid of compresssad air acting on an inurnal eluﬁa oore
of india-rubber, vulcanised or otherwise, or it may be other
material which may be au;d to upand by its natural
properties or ar
170 D. MusRo and T. WRIGHT, I s in
ratus for painting Venstian dlinds mld similar art

118 J. SNzLL and W, RextoN. Improvemenis in facing
;oso:s"u cloth and other toxtile fubrics. Dated January 320,
We cannot here give space to the details of this inven-
tion. Patent completed.
170 W. MarsEs. Improvements in apparatus for faoili-
tati s, guards, and
Dated Juury 20, 1865.
purp ion & small’air chamber,
made of iron or other suitable material, is placed in the
mrd'l van, in whlch olumber tho air l-oompruud to any

tating
drivers of railway trains.
For the of this i

y means of water
forced in by & simple hmtf force pump. From this air

umuyﬁo 1865.
This in aanot be desoribed without ref to
the drawi Patent lated.
11 G. A.Ouu. Impr te in proj Dated
January 20, lm
‘rlm... ists in forming el ted cylindrical

(room Or recessss ox-

ber & small tabe or pipe is ukn through the roof of
the van and oonnected to a similar pipe which lies along
the top of each of the carriages of a train, and also on '.ho
tender. 'l'hou pipu or tubes are permanently fixed, and
the oarriage and carriage is readily

with
unding from t.ho {»omt to the base of the projectile in a
helical, spiral, inclined, or other direction, the objm and
intention bcmg by means of zh%
[

uld gmved or recessed
obannel s to cause a p to
and eorthme 'routlng after it has left the month oftho
and d its th h the air,

&ng the ptqioot,ilo to rotate before it leaves thn
is now the case with projectiles fired from rifi
Patont adandoned.

173 J. Tvnn, jun., aud G, Woob.'“‘lmp;wmu [N
apparatus employed "y, bw orm
Whﬁng, and all hinds of jiggered work on &
hvlug a self-aoting and revolving frlc“ou
Dtud January zo. o
i a table or plat-
kr- wnedn\htluu orhld-&oboopuludoi. "i‘hll

effected by means of lndin-rubh.r or other suitable flexible
tubes and couplings cagsblo of being quiokly joined to the
fixed papers or tubes. this way a complete communica-
tion is made between the guard’s van and the tender, and
also with the intervening carriages. The tabes or plpu on
the carriages are fmnmud with small escape vﬂm placed
at dist apart, ding to the divi or com-
ts of each carriage. These valves are capable of
g opened suddenly when a cord or pull on the inside is
slackened, or otherwise suitably acted on, 0 as to cause a
weighted lever to which the oord or pull s attached to fall,
The lever is arranged with a weight, or it may be a spring,
at one end, and a signal board or instrument at the other,
20 that, whcn lh- lour hll-. tho board or instrument
u t or sition, and thersby indi-
compartment from which the alarm has

table or platform is made toslide upon astati
a4 or near the centre of the length of which, on i each aide
thereof, are secared uprights which support the ends of a
hniu‘ whlch lies above the framing. This framing has
arack on one or both sides near the top of the table ;
theee racks receive a spur wheel or wheels secured on either
ond of a spindle, the centre of which is a wheel or
roller having a plain or fluted surface. The spindle is sup-
ported on bearings in a frame capable of atuunnmt verti.
cally, and also ble of being weighted
frame and wheel have motion imparted to them o that
they may travel across the table from side to side ; for this
purpose they are oonnected with a rod attached to the
upper end of a rocking lever moved to and fro by a connect-

boon glnu Patent abandoned.

180 W, CLaY. Improvements in the mode of working hy-
drawlio lifts, Dated January 20, 1868,

The object of this invention is to utilise the force of the
dead weight of tho platform, ram, and other moving
of the lift when descending. In carrying ont thé invention
the patentee pumps the water that is nignded to set the
hydraalic lift iu of i to an tor or reoeiver,
from which the water at itabl is disch
{nto the cylinder of the lzdnnlio lpptrltlu in the mal

the

‘We cannob here give space to the details of this invene
tion. Patent completed.

187 O. D. AexL. Improved apparatus for transmitting
lstter baya( and pnmh to and)from railway traine whilst in

Dated Jm\u.ry 31, 1868.
This apparatus of & or o&horwlle
formed receptacie divided vertically into two halves, each
half being hinged to one of tworods projecting hodzontally
from a swivelling post fixed at the side of the line. This
receptacle, when in operation, is saspended at such a
height, and projeots such a distanoce over the line, that the
tops of the carriages of the postal train pass a short dis-
tanoce beneath it, and when not in operation the post is
turned into such a position that the receptacle does not
project over the line. The points of suspension of the
two halves of the receptacle are in such positions relative
to their centres of grivity, that,unless the two parts are
held together, t.hey swing on their hinsu. 80 a8 to open
out at bottom, and they will thus let the bag or parcel
uhnd in them fall on to the rallway carriage passing
b ; and this ing out is still further acoelerated
"hy the ution of aaprlng ‘attached to the post, and made
to press upon the top of one balf of the receptacle. Patent
abandoned.

Vindyi

188 J, SnipkR, jnn. Improvements in ﬂn-amu and in

ammunition for the same. Dated January 2
is i + be fall { naary 31,
to the drawings. Patent completed.

189 M, Rominsox. Improved machinery or ratus for
:Wug the elastic dents of cxpanding an?” contracting

Dated January 31, 1865.

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

190 J. Epix. Improvements in boots and shoes. Dated
January 23, 1865.

In carrying out this invention the inner sole of a boot
or shoe is made with a number of perforations, or of a
materisl whlgh is freely pmnublo, whilst the mlddlo sole
1s £ , or holes, which may be

Y

d in varic w.yl. hey d to the outer
dgousmunb«ol points, to give free in aund
on the foot fs

to the Wuh this oconst
hesooi o0 of , this being

kept

due to the ventilation nd the dryness maintained thereby;
even if water gets into the boot or lhoobychoxuugu
the heat of the foot, aided by the ventilation, rapidly dries
the small quantity M does not drain off again, hut if it
|lvhh‘dto y the i of water in wet

for the
elevated. When the platform of the n w.{
either with or withoat & load, the weight of the load will

exert a oonsiderable pressure on the water beneath it, and
t0 assist in working the

l’.u rod attached to & wheel under the hblo, which wheel

d on a el farnished with pall
a belt from any prime mover. This wheel is nlno ptoﬂdaﬂ

this p the p
mpo whlch mnr} the water fm the lifting oylinder into

with two or more trucks which revolve upon ud are
round with it, and strike upon the tails of clankers or
drlnn, which rack or drive two wheels, one wheel at sither
ond of an axle which works in bearings on the under side

of the table, and lies in a frame attached to the table. The
wheels are toothed and take into a rack on each side of the
main framing, 80 that at om revolution of the large
wheel the table or platform, the skin or hide upon it,
vlll botwioo racked or mond along the distance of the
h of the ab: ed plain or fluted roller. Patent

completed.

1713 J. Hizswss. Improvements tupuddlmq muug
other reverberatory used in the factwre o,
and steel, and for other L rposes, which {mprovements my
also be applied to steam boiler furnaces. Dated January 30,
1868,

The patentee claims dividing the body of the furnace by
alow horizontal arch, 80 a3 to cause the flame and heated
air from the grate to have th&lr fall effect upon the metal
on the bed before they escape to the stack or chimney ; also
the arrangement for admitting air over the fire-place end
of the furnace, md for nnluh:g the dnnghz of the
farmace. He also ol the I
of the parts duoﬂbod and d (ot
above and below the fire-grate, “and for nguluﬁn( or ¢ con-
trolling the draught of the said fu and for k Ling

Amitei

181 W. E. Nexwrox, Improvements in Aammers and
pile drlwn to boworhdbycuaz)'or other power. (A ocom-

small tubes of ntu-paohn, or other suitable
material, may he fitted to the instead of these
being open n the edges of the sole, and these tubes may be
led up over the top of the boot or shoe sufficiently far to
be above the reach of wet, Patent abandoned.

121 O. B.W. KoxuL and W. Guxrrize. Jmprovements in
machinery or apparatu [or ginning and cleaning cotton and
other fibrous materials. (Partly a communication.) Dated
January 33, 1868,

In the on of a patent granted to the aforesaid
O. Brakell, dated 9th of Ilmh, 1864 (No.u':), is described

This & § and
ocombination of parts ooutitnunx a hunmcr or pile driver,
which presents the following peculiarities :—First, a long

stroke of piston, .ndl wn:oqncntl na huvy hll of the ham-

mer, may btai d height of
Becond, gmt hdght of O.ho anvil below the
framing, and great wid the lower standards of

the said framing, are obmurl, by vhloh the operation of
forging is qm'.ly (nolliuud Third, & good vertical
direction of the its entire
stroke. Fourth, & ouhlonol dr mybo lntrodnog between

i the of what is
ull-rl a rolln knife, in place of the ordinary reciprocating
knife or beater in ocom nulon with the gin roller and
dootor, or pressing kuife of anhyl ootton gin,
Now the p y in improve-
ments in the last-mentioned cotton gin, l.nd like it, the
roller-knife consists of a roller or axis having dnd thereon
a series of circular piates or discs, or equiralent instru-
ments, the edges of which come nearly in contact with the
edge of the doctor or pressing knife, and also with the

face of the gin roller, in such maanner asto cause the

the oylinder and the
rising or jumping of this mm. Pam abandoned.

182 H. A. Dossox. Improved carriage step arrange-
ments. Dated January 21 1865.

Thisinvention i foal t
whereby, in the act of oponing the doot of the oarriage, the
step is drawn forward in tion veady for use, and when
the door is shut it is pushed back under the body of the
oarriage 8o as to be out. of the wuy. Patent abandened.

183 T. LestE. ts in steam engi: Dated

T
Impr

beds of the farvaces cool. Also the
combination of the parts of steam boiler tarnaces d dneribed.

Patent completed,
174 L. BALMA. An émproved machine for raising and
earth, sand, stones, and oshor dmaar aoud or

J 'y 31, 1865,

This invention has for its object, first, improvement in
the form of the steam passages for uimming the steam
from the steam chest and allowing the escape of the steam
hom the cylinder with greater rapidity. B8econdly, an
t §n the slide valve nd in the mode of actuat-

liguéd materials for dressing,

seeds and refase to be beatea off, and at the same time to
cause the fibres and seeds to be raoved to and fro along the
edge of the doctor or preesing knife, but according to the
resent invention the discs on the roller are made to over-
ap each other more advantag ly than heretof
wnpleud.

192 P. M. Passons. A new or improved prooess or me-
thod of treating articles of oast iron and of cast iron mixed
with other mtaln. Daud Junnry 23, 1885,

This i n all desoriptions of
articles of cast iron, other than projoctll-, um bomgcn&
In any ordinary , t0 & of

Patent

aud by plun‘ing them, whilst in ¢ a
heated state, into m&h of oil oroleaginous nni'd. or greasy
or fatty The has to a {
patent dstod 2nd September, 1864 (No. 32,189). Patent

ing the same for more rapidly g the position of the
slide, thmby lllomn‘ the pllton to 'ork with the fall

of the steam nearer to the end of the stroke, while
E the first-mentioned fmprovement the back section of
she wuh steam is obviated or greatly reduced. Patent

of this inventi
employment of safeguards oconsisting of small
Iazher or other suitable material, in each of whic

M, or other analegous purposcs. DM January 20,

'I'Ns ti t be described without reference to
the drawings. Patent completed

176 O. SeanLe. Improvements in apparatus for securing
studs in shért fronts and similar gor ts. Dated J 'y
20, 1865.

The essential f: sists in the

iecea of
astad

hole or slit is made jast 1 egough to allow of the inser-
um of the inner end ol e l'.nd uuutn, such pieces of
her or other sui 1 being either separate or

m J. G, WiLson. Improvements in the construction of
pomaunt ways for mtlroada‘ e Du«l Jun;y 31, 18¢5.
a P s

N (.,n

ugh

h-on or malleable and chair,

made in either one or two parts, the part torming the ohair
or seat for the rail being shaped to sait the particular form
of rail to which i¢ may be applied, the part forming the
d so that the ballast is retained by the

counected together by fine gut, ai lhn or ou;et il of
llcugth saficieat to admit of their heing placed behind
the respective stud holes in the shirt front. - When insert-

ing the studs into the shirts they are also passed through
the alits in the pieces nf leather, and are, oonsequently,
retained securel y in th.ir places. Paunt daudouvi.

17¢ B.F.S8rvEns. [mpr ts in
pounds ond wvulc.anised fadrics. (A oommnniuuon.) Duod
January 20,1866:,

The first pm of thisi ti 1 to thep ti

being f
sides, while with facility the ballast can be beaten in at the
ends. The combined and ohair is d to the

103 J. BADOOCK. An improved method for the suspension

of cuﬂa‘u. Dnod mey 23, uu
This § in by means
ol hookl. Oo., affixed t.o napo or band by qelm or sewing
in being sewn to the tape.
P«mﬂ abandered,
194 E. ATxingoN. An apparatus for containing
mdhpnm scents and other liquids. Dated January 23,

'!‘his apparatus consiste of & «lmblnod numolr and du—

'l‘ho reservoir for containing scent or other liquid is formed
with a neck opea at top and with a tubualar outlet from the
side of the neok or other oconvenmient part. Inside the

eeper

rail by wroaght-iron tie-rods of suitable shave, the ends of
which are screwed and pass through that part of the com-
bined sleeper and chair which forms the seat for the rail,
and the veb of the rail, the whole being held together by
nuts screwed on the ends of ths tie-rods ; ootters and keys
may be used in lieu of nuts. Patent abandoned.

185 A. I. L. Gorpox. Imyrovmum tn clasps, snaps, or
other slar /c i Dated J; y 31, 1865.

of the compoun d, and the mondpmtolusppll ion to
fabrics to render: tho same impervious to air or water. The
invention consis is, firstly, in employing a concentrated pre-
paration of sulp-hur and l’l or other similar vegetable
:'h|l ,instead of fr n-ulphw,ugoncully used, and oomblnl‘ng
wit]

meln. oy othcr similar gums, oxide or
p-black, Paris white, or any other

ng matte r usually ompl , avoiding such as have

an oﬁnlnotlm 1r. Recondly, the invention consists in the
llcaion of t he said preparation or compound to fabrics,
render ing them impervious to water or air;

also in coati g sach prepared fabrics with ﬂock;

dp
Msmhbu.xv.t
carbonate of lead,

The first part of the in i 1 toa of clasp
or snap used for jewellory and other purposes, whenby the
body or fixed part of the clasp is in the form of a box, into
An opening in which the tongue or movable rsnol the clasp
fits. In one modification of this part of the invention,
the part of the tongue which enters the box has a notch cat
in the upper edge thereof, and a catch or tooth upon a
lever (mounted on a pivot or pin in the upper part of the
box) faces into the said notoch; & lpinl spring maintains

the places a bent tube sealed at bottom,
and with its curved or bent part made to enter the tubalar
outlet. This bent tube has '8 bole formed in its sideat a

slight distance from the b The di ing of the
soent or other liquid is effected by blowing down the open
neck, when soent will he forced into the bent tube through
the hole and out through the open mouth thereof, at the
same time that air will be expelled with the soent in the
;ru of fine spray from the tubalar outlet. Patent com

195 E. TEMPLEMORE. An improved window blind cord”
chesk. Dated Jan oo:{ 23, 1865,

This invention -u ol a brass or other ﬂu t.o which
is secared one end of a p| { strong elasti uro
the other end being secured to a brass bnuon or clip which
is fastened by a nail or screw to the window frame ; through
the said brass ring passes the blind cord, which may be
tied with & knot; t.ho elastic allows for expansion and con-

the lever in this positi nnﬁl Il by pressing on a
projection at the other end of the lever, 80 as to raise the
tooth out of the notch. In another modification of this
t the tooth or catch, instead of being on a

or similar mat erial to give them the app of fine
woollen goods.  Patent completed.

117 W, OraR k. Improvements in apparatus {cr taking
W and deliveiring madls and other parcele in railway

lever, is formed on & alide. Patent completed.

188 J. H. WiLsoN, Improvesents applicable to pumps.
Dated January 21, 1865, P

traction, and thul avolds the breakage of the oords which
%0 often occurs, and as 8o great a strain is not required as
with the ordin rack and pulley the wear and tear of the
blind roller and brackets are much lessened. By holding
the ring avd stretching the elastic upwards the blind cord

will be slackened, and the blind can be readily lowered by
its own weight. Patent abandoned,
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197 J. B, Woop. Improvements in the manwfacture of
ﬂomlot.h. Dnted January 23 1866.
g floorcloth from buf-

hlo or other untanned hides or parts of hides reduced to
Llp fn combination with fibrons , a8 desoribed,
¢ completed, *

198 A, BuxLDON, Improvements in omnmu for d:
ngr #n shoets. Dated January 23, 1865. for drying
r

nso pnrpolu of thll £n|vontion unle- bmd-. ltnp‘s,

oarryin ys, in

vbloh the oheeh of | paper to bo dried are placed ud held

by framed lids or covers securely, which endless bands,

straps, or chllnl are oaused to move in a"suitably heated
or ventilated chamb Patont abandoried.

199 T. Browx, Impronmau in folding chairs and othsr
seate, Dated January 23, 1865, N
!‘or the ofthis in ion two f aro used, &
onger and shorter one, which cross -each other, and are
p(- Joluted as the intersections of the two frames. The
longer of these frames at its upper end carries the baok rail
against whioh the back of the person sitting ia the chair is
supported. The seat of the chair js framed together and is
covered with rails of wood, or it may have a seating of cane,
or the feame of the seat may be otherwise covered. The
front of the seat is attached at the nfpor ends of tho two
sides of the shorter of the two frames in such mauner as to
allow the seat and the frame to which it is attached to fold
together one within the other. The back of the seat, when
the chaie is set up for use, resta on a croes rafl whlo‘l 0on-
meots the two sides of the ‘onger of she two frames, and the
seat is arranged to rest and catch apon such cross rail nearer
to or further from the front of the seat, acoording as it in
desired that a greater or less inclination should for the
$ime be givem to she back of the chair. The seat is thus the
means of keeping the two frames from folding
whilss the chair is in use, but whea the back of the seat is
slightly raised, 50 bs to free the holding parts from the cross
il, the shorter frame may be caused to fold outside of the
lower Juu ol the sides of the longer frame, and the seat
'llll d between the lower parte of the or frame. The
seat is prevented by stops
lm\hom rail beyond what is necessary to
and allow she uu 0
between the sides of
folded, is will not
that cooupled by she

200 W. E. Nawron, Improvements in machinery for
M;" and reaping. (A communication. ) Dated January

s invention has for its object to simplity the con.
wtroction of mowing and ing machinery,and to dis-
pense with toothed wheels as driving gear for actuating the
working parts, and thereby to reduce the friction so um
the labour required to drive the will be
d(nlnhhd. The fon aleo in the ad A
to and hines of a sy of aatomat}
rakes of -lnplo mnnot.lon for the purpose of delivering
the cat corn from the nfom of the machine as it moves
forward, Patent co

201 M. A, Dinrs. gmm én petrolewm and ooal
ofl burners and glasses. Datod Jamuary 23, 1865.9

‘We cannot here give space to the details of this inven-
tion, Patent tod,

of

PROVISIONAL PROTECTIONS.

Dated  June 12, 12, ms.
1893 W, J. Hizon, ts in the
permanent way of n(lvul and in Iooomoum mpliuble
Shereto,

) jDated Juna 30, 1085,

1653 P, Carl
dnolng a light

1ighthouses, and to other lllnminu(om.

Dated June 31,1865,

1611 W. Roberte, Bnoll.h-rou, Pimlico. Improve

Wments in hinery for ails for joiners’

work.
Dated July 1,1088.
1760 W, K, Newton, Ohuoory-lno, oivil engineer. Im-
govmnu in breech-loading fire-arms, and in cartridges
thmithb”

y. Pro-
purposes, to

y n
Y aakhl, 1

(A communication.)

ed July 3, 1865,
1760 l Benson, Hinde-vtraet, l(anchnhr'squn, engi-
:'ur. Impr in steam pumping hi or en-
nes.

Dated hly §, 1868,
1778 G. Low, Dublin, eng
for boring rocks and hard lubnuou.
Datsd Juig 6, 1085,

i

J

1700 A.V. Newton, ane, meshanical draftaman.
Oertain inthe f) of superphosphaste
of lime from gosno, (A mnuloulon.)

Dated July 1,135,
1800 T. ¥, Henley, Pimlioo, clvil engineer. An improved
‘l“ﬁtlfﬁ(l‘;&l.l‘m“ﬁ ons, mattrasses, and other

Dated July 10, 1068.

1830 W. A. Lyttle, officer of the secretary’s department,
General Post (gng. Louodou, l-mmnu ln the means
and app for i g the power of
neam.

lm D. Mausfleld-road, Kentish

unnu ln litia for transferring pun-m,
E vd‘hh from the lower to the upper floor:
d houh clubhouu. other bafidings with M

safety nnn heretofore. - i

1628 G. !}min, Honlq, £ _‘,ﬁA:“ re
Dou‘ July 14 1865,

1848 J. B, "" 1 fact

)
fact €

in ot
mo D, aud J. Fllbcl‘l. Olucow. engrarers to calico

for rollem, such as
are used for pdnuu or enboulng. - .
1853 W. P, Bmi-. i Imp
or the | fon of trains os railways by

. Im-

pr

Im-

unuphoﬂo mnn.
1866 A, de Ilou. Somerford Grove, Stoke Newington,
snd T. W, Fry, Downs-road, Clapton, Improvements in

rallway
Dated July 15, 1888.
1857 R, V. Tuson, Bts Paul’s-road, Camden Town, chee

mist. Improvements in the preparation and preservation
of foods for animals.

1858 8. Hingley, Hart's-hill Ironworks, Dudley, Wor-
cester, ironmaster. Making skelps for iron oc steel tubes
dmot from the rolls, and for machinery to be used in the

mo J. 0. Walku. Ornen-stmb, Btnnd. Improvements
in the of for d and other car-

riages,
Dated July 17, 18885.
1884 R, A. Brooman, Fleet-stroet, patentagent, Improve-

ments {n p
Dated Jll}{ 18. l“b.
186'1 J. Au Bary, hire, agricultaral

t in drills for

sowing seeds and dopo:n.inx nnnurc
1868 J. P, Wint, Kemlnzcon-oqnln, Kensington., Im-
t ing the soles of

L4

n nstr
boots and shoes.

1870 T. W. Wood, Newark-upon-Trent, Nomnphm-
‘shire, corn factor, Imp in the
arrangement of sluices or dams.

Dated July 19

1813 J. B. Whitehall, mohlnin, and T. Pillings, Ince
manufacturer, Nottingham, Improvements in straight eye
oluring guides or cleaners for winding silk, coston, or
o‘hor brous substanoes.

1876 M. Knowles, Blackburn, L

maker. Improvements in looms for weaving.
1878 O. Henderson, Parliament-street, Westminster, ar-
chitect. Improvements in tho mode of connecting rails for
railways and trunvul.!bb
1882 D, Oaddick, w Vale, Monmouthshire, farnace
bullder. Improvements in the comstruction and working
of lulmun or puddling, balliog, heating, and meiting
metals,
1888 J. Miles, nrdum, Roslyn House, Hampstead,
Improvements in vermin traps.

PATENT APPLIED FOR WITH COMPLETE SPECI-
FICATION.

e i

Duated July 31, 1845,

1on T.D. Buhon. Biverpool, Certain new and useful
i ) ion of hats. (A communioa-
tion,

-

LIST OF SEALED PATENTS.

Sealed August 4, 1888,
325 R. A. Brooman 382 H, Rmanuel
338 C. Langley 38 G, C. and J. B.
339 A. L. L. Gordon Haseler
343 R. de Bray 386 J. and J. Porter
343 J. B. Watters 387 O, Atherton and A.H,
348 J. Lake Reaton
349 G. Twigg 391 W, Crookes
388 E. Lindner 427 8. R. Freeman and A,
360 R. A. Brooman Grand
367 M. Peck 48Y W, Olar!
368 J. P. Lindsay 1318 W. E. Newton
374 E, Leigh 1319 W. E. Newton

Bealed August 8, 1888,

370 H. W. Hart 456 G. T. Hamphris

384 D. H. Barber 449 F. A. Laurent, J. Oas-
388 J, Hall thelaz, and N, Bas-
305 J.Cass seit

399 D. Barr, W, H. Page,| 450 J. Th

o]

461 R, Bmlt{m
5068 W, 8. Mappin
590 W. E. Newton

oy
402 L. H. G. Ehrhardt
403 J. A. Pastorello

406 J. G. Tongue 615 W. E, Newton
418 W, F. Batho 699 J. Atkins

416 R.J. Jones 703 J. Webb

417 G. Whitton 727 W, E. Newton
419 B, H. Newby 937 P.J. Jamet
420 J. Troiman 1594 A. Robinson

NOTICES OF INTENTION TO PROOEED WITH
PATENTS.

Trom the London Gasstte, August 8, 1865,
853 W, Bette. Labels for bottles.

860 J. Rooke. Double-oylinder steam nes,

814 A, D. Gaseon. Digestive elixir, .?.‘4 communion-
tion,)

618 ¥. Th Kitchen

881 I. L. Pulvermacher. Fastenings for pins.
894 'l'. W, Nordenfelt. Covered . (A commu-

896 w. M. Nielson, Shapiog machines.

804 T.Cook, Bafes

910 H, A, Bonnerille. Telegraphic apparstus, (A com-
munioation.)

916 T. K. Maos. Rib holders for umbrellas,

931 W, Kilby. Wiading of eilk.

923 R.A. Brooman. Strest railways, (A communioa-

tion
m G. Burt. Ornameunting metal ta
m J. von der Poppubug Pto}uulund oartridges.
940 ¥. Brown. tohen ranges.

Y

963 J. Vi Steam h
954 W. Moody and W.J. Huband. Stringing and tening
planofortes
Eleotria te

960 A. l(mn. Ao, gl

903 J. . tion engines.

93 H. Blnon. \" ashing ores. (A cemmunication.)
864 J. Bethell, Bnlldlubug..

973 C. Eeplin. Regulating the supply of gas,

986 P. Hagon. Uas engines.

987 A. Muir. Breech-loading fire-arms,

1000 T, 8kidmore.

1006 W. Weatherley. Sizing

1000 V. A.Prout. Photographic cameru.

10}8 R. A. Brooman. Tapered rods and bits. (A com-
munication.)

1026 W, Clazk. H h (A fcation.) .

1060 W, E. Newton. Elastic bind (A

tion

106)6 A, Westhead, Sugulllna on ullvuy t.nhu.

1ou W(. Olark. A P 1 of
A ot

1122 R, Canham. Making cores,

1126 E. Lord. Bpinuiag cotton.

1190 E. M‘Nally. Shaping metallic articles.

1240 J. H, Johnson.

india-

cation.)

team generators, (A eommunie

16468 G. 8mith, jun. Iocomoun engines.
1698 T. L. Jowett, Bricks
1704 8. 8. Bateson, Croquet, mallets,
1748 W, R. Lake, Pressingclay. (A communication,)
1762 B, Wright. Axles {or carr
1818 G. 1. Livesey, Ammoniacal iquon.
1837 T. O. M'Keen. Diving apparatus,
1838 T.O. M‘Keen, Elevating ships.
1858 8. Hingley. Skelps for iron or steel tubes.
1868 , Wint. Outting the soles of boots.
1877 D. M‘Crummon. Seaweeds,
The full titles of the patents fa the above list can be
ascertained by reforring back to thﬁrnumherl in the list of

L 4 s

oan be entered to the ingof & s to
any ‘of the pamu in the above lisb who have glm notioe
of their intention to , within twenty-one days from
the date of the Gascite in which the notice appears, by
leaving at the Commissioners’ office partioulars in 'rlllnl
of the ohjeotion to the anplication.

PATENTS ON WHIOH THE !TANP DUTY OF £80
HAS BEEN PAILD.

2187 T. G, Webb
2193 G. Ooles, J.

‘L o1, by

2203 W, W, Burdon

A,| 2206 W. G. Valontin aad

Jaques, and J. A. F. Leviek
Faoshawe 2209 M. A, F. Mennons

2108 J. Townsend 2237 J, Tatham

2190 J. Gray

PATENTS ON WHICH THE BTAMP DUTY OF 2100
HAS BEEN PAID.
1769 J. J. Russell | 1709 J. Bmith, jus.
1704 8. Carey 1904 J. Walker

LIST OF SPECIFICATIONS PUBLISHED
For the Wesk onding August 5, 18685,

No.| Pr.|Xo. (Pr, ll!o. Pr, |No. | Pr. | No,| Pr.|No, ?:.|

s d.! s.d. s d. e d. s d.
3279 (2‘“'!0 43220410 4[2301/0 4[2308{0 4|2315]
2280/0 §|3388/0 6 23295/0 8| 1 10{3308)1 0,23160 8
3981/0 4(2280/0 42296/0 4 0 6[2310[0 8{a317[0 ¢
ISIZI 483900 6 2207|0 ¢ 0 4{2311]0 4]3318/0 ¢
832830 8122010 43208{L 8 0 10123132{0 4{3319/0
28840 4220210 ¢ 32091 2 1 10(2313[0 4|2330(0 4|
2285/3 0/3203(0 4 230010 ¢ i 4{2314/0 6{2331]0 ¢
22860 ¢ ,

Noru.—Specifications will be forwarded by post from sha
Great Seal Patent Office (pnblillung dnponmt) on re,
osipt of nu amount of p
Se. must be remitted &ol’m Oloo OH«, mado &nyablo at
thMOﬂu,BI‘h loorn, to Mr. Beanets
Great Seal M Office, 33, Soathampton. .bnlldlngu »

T
LATEST PRICES OF MATERIALS USED IN
CONSTRUCTION.
TiMnaR, duty 1s. pec Joad, drawback 1s.
« load £13 0£13 wc::lnngd.:dhv lll 1051: 10

redplne - 310

WMMP w pine- 215 IIS ¥Finland -« = . 01 1.

#t. Jobm, N.B.,yollow 0 0 0 v/Memel o 180

Quebec ,white - 6 6 6 o()othcnbnr‘,yellov 10 0 12 0
- R - - 310 410 90 910
o om <« - 310 b oﬂoﬂavellov « < 1010 1110

Dantsicoak - <+ 83 6 6 bHodoriama - 910 11 0

fAr « « 216 310/Chrisiania,

l...].,. - & 310 ¢ 0 120, bytgy..h.

....;saoy 180 230
Swedish 310 315|Desat llnk.bume,
Masta,Quobooredpine 6 10 816] ver40f. Sim - 014 18

m-:rplnol 9 ¢ o/PuMion#TONEprton 6 © § v

Lathwoed, ie,fm T10 8 O Ouls, as.

. umsno 9 10{8eal, pale pn-ooo.oo

MEO..Izn.w chmboqy - 8310 0 0
by ¥ in., duty 2a. per Cod - 60 0 00
load, drawduck 2s. Wlmlo.lthln.p-ln " o 0

Qw whitesptuee 1€ 0 18 ©{Olive, Gall Mo eo

Bt.John, " 13 0 15 ocooumut.t.oob.ou “w o

Yellow pine, ro- Pulm, ting - - 3610 3610

Onnuh‘.ln Gality < 18 0 30 0|fiapasecd Eng.palo 466 ¢ o

Ml w (o 18 @ 14 10jCokcnscrd T o 28 8 23 le
MeraLs,
Inowi—

4 8 d £ 5. 4. pe

Wellhm,hlanlu- -pwrtom Y116 06 to 80 ¢ ‘.

o = do ¥l o 009
i 2 8 3%, R

Shoots, st .« = 0 1

s DD & EE 911
L in Wi - o o

Boundy Pigs, M Clasg,No1 42 P18 8 3 3 0new

- N et

Swedish Bars '.l‘.o 1200 1210 0 3

RE -

wedish Kog, hammered - do o0 e 00

: a o de 16 00 000

Shoet & Shemthing, & Bolie pertoa 31 9 0 0003

Hun. ld:;n'u- P 101 0 0 00

i SRR R

B S B Rl 4

Yol. Motal nullod:. m 00 7% [N ]

glish . . i 1900 315 0
""‘" st - STA™ e 0 o
X ¢ <« <« - do 32210 0 vee

« e o o o d0 30 00 000

White = o =« o o ‘f' 8 00 Wiy o

1IN —

Kaglish Blask - - . t. 9ia 0d 0s 04 3
do Bar - = TP ee od on od h
de Hefinede + - do Vs o4 ve od

Sanca - - . - do %e o4 9o Od neth

Busvee = = = <+ do s 0d Sis 0d mem

Tax PraTes :—

Best Charvoal, LC. - rbox 1 8 6 w03

Becond Quslity - - - do. 1Y@ 180

Coxe - - - - d 130 16

BrELTER 3~
Ontheespot = =~ - = zdl:‘o' 260 22 10 0 mett.
- - "do %1100 2300
English Sheet per oL, 00 e ’.'

- 3
Quicxeras FRENCH & SMITH, Swern Brake's

Brabant-court, Philpet-lens, £.0,5 ead
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THE ATLANTIC TELEGRAPH.
P to the present time—Wednesday night
—more than fourteen days have elapsed
since, after a successful run of 1,200 miles made
by the ¢“Great Eastern,” the signals through the
cable suddenly ceased. The cause of that
cessation has been ascertained with certainty
to arise from loss of insulation—that is to say,
the gutta-percha is to some considerable ex-
tent removed or torn away from the copper
conductor—and this accident would seem to
exist at about 1,175 miles (of cable) from
Valentia ; but whether the cable is altogether
s2vered from the ship, or whether the ex-

ure of the conductor is unattended by a

reakage of the outer wires, cannot with ab-
solute certainty be decided, although opinion
leans to the affirmative, But what has be-
come of the ¢Great Eastern” and ber
comrades? Allowing her four days to
await the effects of the disturbance
of the earth’s magnetism, communicated
to the daily papers by the Astronomer Royal,
there are yet ten days of absence unac-
counted for, being amply sufficient for her own
return, and twice as much as would have
been needed for the return of H.M.S. ¢Ter-
rible,” which is a powerful vessel capable of
doing ten knots per hour. Amid the maze of
conjecture that has been constructed upon the
subject of her absence, there are only three
probable suggestions as to the reason of her
non-arrival, putting out of the question any
serious accideni to herself, which may be very
fairly done, as in that case one at least of the
attendant ships would have certainly come
home ere this to report. The first is, that
being engaged in deep water she might have
run back for several hundred miles into a
depth where there was a better chance of
hooking up the cable with a view to underrun
it; auod that she may even now be engaged
in the latter process. This explanation, of
course, presupposes an absolute break of the
cable. The next is, that the cable not being
broken, she is endeavouring to haul on board
until the fault is arrived at, with a view to
cut it out and go forward. In this case the
distance to be picked up being about seventy
miles, and the rate of picking up about an
eighth of a mile per hour, her time of absence
would still be accountable. A third solution
of the difficulty is this. It had been arranged
before starting that, if sufficient surplus cable
remained after connecting Ireland with New-
foundland, it should be used in laying for the
New York, Newloundland, and London Tele-
graph Company a new line of communication
between Placentia Bay, Newfoundland, and
Cape Breton, to form a link in the main line
to New York, existing lines being very defi-
cient. It may be that, having tried all pos-
sible means to restore the fortunes of the
broken Trausatlantic line, it has been thought
desirable to use the remaining cable to effect
this object, and replace the cable so used by
new cable, to be constructed on the return of
the ¢“Qreat Eastern.” Even on this hypo-
thesis, however, it is somewhat singular that
one of the vessels should not have returned.
We have no doubt, however, that one or other
of these three events is the cause of the
¢¢ Great Eastern’s " detention, :

It has been suggested that the route chosen
by the Atlantic Company is in fault, and that
the northern route, by Iceland, Greenland,
and Labrador, with a land line of about 700
miles beyond the latter to Quebec, or the
southern route, to the Azores, and thence
across to the banks of Newfoundland, would
escape the risks attendant upon the direct line ;
bnt really, the adoption of either of these
routes, the question of which has again and
again been most carefully discussed, would

simply be adding unknown difficulties and
unsolved problems to those already known and
solved. 1If the difficulty be depth of water,
which it has been abundantly and most prac-
tically proved not to be, then this difficulty is
much increased both by the Azores route and
the Greenland route, Ifit be thatthe distance
between each stepping stone is less, then,
deducting the 650 miles of shallow water from
the old Atlantic route, in which shallow water
it is admitted any engineering operation can
be performed wit{out danger, then there are
1,000 miles only of deep water in the direct
route, which will compare favourably, even as
to length, with the deep water portions of
both northern and southern routes. If we
add to this that the Azores are surrounded by
submarine volcanoes, which are perpetually at
work, and not unfrequently manifest their
action in clouds of steam upon the surface of
the ocean—if we add, too, that the total
cost and mileage i3 greatly in excess of the
direct route; that the direct route is British
soil on both sides, while the Azores and Green~
land routes are both foreign—if we consider
that Greenland could, owing to ice, only be
approached during six weeks in each year, the
navigation even then being very difficult, and
the chances of fracture to the cable enormous;
and further, that if landed on the Labrador
coast it would have to be connected with civi~
lised America by a land line of 700 miles,
through the most desolate and inhospitable
country of the world, it may well be doubted
whether it would be advisable to exchange for
such a state of things a route which has once
been suocessfully spanned, and along which
three hundred messages have been transmitted,
and which failed through no geographical de-
fects, but simply from the absence of a well-
constructed cable.

Since the foregoing was in type the impene-
trable mystery which has for so long shrouded
the fate of the Atlantic telegraph cable has
been solved, as will be seen by the following
copy of a telegram from Mr. Varley, on board
the ¢ Great %:.stern” steamship, at Crook-
haven :—

July 24.—Partial loss of insulation when
seventy-four miles of cable paid out, depth
500 fathoms ; recovered ten and a half miles of
cable. Cut out fault, and started again next
afternoon. Detention thirty-eight hours.

July 29.—Total loss of insulation when
seven hundred and ecight miles paid out,
Picked up two and a quarter miles, cut out
fault,and sailed same day; depth 3,000 fathoms.
Detention eighteen hours and three quarters ;
insulation of submerged cable more than
doubled, and conductivity considerably in-
creased.

August 2.—Partial loss of insulation when
twelve hundred and twelve miles paid out;
recovered two miles, depth 1,950 fathoms;
fault still overboard, when cable fouled hawser
pipe and broke, in consequence of damage sus-
tained in clearing it therefrom.

August 3 to 11.—Moored two buoys, grap-
pled four times for cable, and hooked it three
times. On each occasion after lifting it several
hundred fathoms from the bottom tackle broke
close to bow of vessel ; all the grappling rope
being lost, obliged to return; all entertain
hopes that lost end of the twelve hundred
miles can be recovered and the line success-
fully completed to Newfoundland.

We append the following copy of Reuter’s
telegram, which we received su{se uently to
the above:—The ‘ Great Eastern” proceeds
direct to Sheerness. All well on board. She
reports having parted company with H.M.S.
“Sphynx” a few days after starting. The
weather was for the most part very calm, but
often foggy and rainy. A stiff breeze hlew on
two days, but although the sea washed over
the ¢ Terrible,” scarcely any motion was
observable on board the ¢ Great Eastern,”
her greatest roll heing 73 deg., and her
greatest pitching 1 to 14 deg. The cable payed
out beautifully, and owing to its diameter
and lightness the strain required to prevent
too rapid egress never exceeded 14 cwt. Its

angle with the horizon during the paying-out
rarely exceeded 94 deg. No difficulty what-
ever was experienced 1n mooring the buoys in
the deepest water, two having been left behind
moored with pieces of cable that had been
picked up from a depth of two miles, One of
them rode out a stiff summer gale, its position
after nine days being unchanged. Captain
Moriarty’s chronometers found, the true
position of the ship to within a fraction of a
mile. The “@errible” has sailed for New-
foundland to coal.

THE PATENT LAWS.

EARLY two years and a half ago a
royal commission was appointed to
lmiuire 1nto the working of the laws relating
to letters patent for inventions. The atten-
tion of the commissioncrs was directed solely
to this point with the view of introducing into
it improvements or ameudments of detail.
After two years of attentive consideration the
commissioners issued their report, which
recommended sundry alterations in, and addi-
tions to, the present code of laws. But
beyond the pubfication of this report and the
accompanying recommendations — both of
which we discussed at the time—nothing was
done. The practical result of the &roceedings
was to establish the efficacy of the present
s‘y;stem in general, and to show that the only
thing necessary to adapt them perfectly to the
wants and requirements of the present day,
was to estabh?sﬂx a more satisfactory method of
trying the validity of patents. In the main
the commissioners may be said to have left
the patent laws just where they found them.
But there was an under current at work in
the minds of some of the commissioners;
Lord " Stanley, the chairman of the commis-
sion, being especially influenced thereby.
Their inquiry was limited by prescription to
the working of the laws with a view to their
amendment, but the minds of some appear to
have been directed to the entire abolition of
the patent laws. Such in effect were the sen-
timents expressed by Lord Stanley last week
at the Liverpool Chamber of Commerce, and
these sentiments have found an echo in the
daily press. Such in effect, too, are the senti-
ments indulged in, if not openly expressed, by
certain of our wealthy manafacturers, who
find it does not always agree with their
businesses to recognise the rights of patentees.
Lord Stanley, whilst prosecuting the inquiry
set before him, appears to have taken an
independent view of the case—a view peculiar
to himself—and so to have arrived at the
conclusion that patents for inventions in the
main effect more harm than good. He there-
fore suggests a commission of inquiry, to
examine into the broad question of the desira-
bilitﬁ of granting patents for inventions
at all, '

This may appear a dangerous doctrine to
disseminate, but in teality it is one which we
might with safety leave to find its own level,
and the injustice apparent on the face of it
is a sufficient guarantee that that level
would be a very low one. However, we will
look at the case as Lord Stanley puts it and
as it really stands, for, although there may
be much to be said on either side, it by no
means follows that there is the same amount
of equity on both. Lord Stanley would have
us believe that, under the actual administra-
tion of the law, patents for inventions do more
harm than good, and that no mere adminis-
trative improvement would be an effectual
remedy for the ¢ abuses” which he sees.
These ¢ abuses ”’ consist, firstly, in a multi-
plicity of patents, so many being granted for

ifling inventions, and next, in a monopoly
of patents by reason of wealthy manufac-
turers buying up all the patents they can
secure relating to their businesses. Then we
are told of the injustice done to five men out
of six who may have been working out' the
same idea, wlZilat only one can obtain a
patent, by reason of which the other five are
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deprived of the fruit of their labours and are
Erohibited from using their own inventions.

astly, there is the great expense attaching
to the trial of patent oases, which acts as a
bar to the poor inventor, whether proceeding
ou the offensive or defensive.

Upon the first point advanced by Lord
Stanley, that there 1s a multiplicity of patents,
we would observe that no better proof of the
inventive genius of the age can be afforded,
than by this very circumstance. As to the
patents for trifling inventions, they are in
many instances more beneficial both to the
public and the patentee than those of the
more ponderous and elaborate class, As a
case in point we may notize Mr. Greaves’s
wooden thimble or washer, for securing iron
spikes in railway chairs. This useful little
invention has saved railway ocompanies
thousands of pounds in the aggregate, and
has materially g?sneﬁted the patentee. Next,
as to trade monopolies, and the buying up of
patents. This point is scarcely worth the
trouble of refutation, for it is so self-evident
that the same influence would be at work,
were there no patent rights, to buy up secret
inventions from which the public would never
derive one atom of benetit; whereas, however
extensively patents may be bought up, they
must become known and be the property of
the public on the expiration of their respec-
tive terms. Let us glance for a moment at
the workinz results of secret inventions.
It is now over twenty-five ycurs since Mr.
Bessemer commenced the secret manufacture
of bronze powder. His machines produced
the article at a cost of six shillings per pound,
which by hand labour was made and sold for
four pounds; and even now, nine years after
the patent would have expired, the material
could be sold for one third of the price he is
making, and yet yield ordinary profits!
The public are now entirely ignorant of his
method of manufacture, the article is com-
paratively very little used, and the high prices
are mnintaineg. Had he taken a patent the
invention would have become public property
nine years 0, competition would have
caused 2 considerable reduction of the price,
and bronze powder would have been much
more extensively used. As to the unfortu-
nate five men out of six who fail to obtain a
patent for an invention, all we can say is that
the man who obtains it certainly deserves
it. Itis by no mere accident that he obtains
it—he bhas tried for and won the prize;
either in intelleot or energy the other five
must have been comparatively deficient. And
so in every department of life, the best, asa
rule, must be first. But speaking from prac-
tical experience, it is the very rarest occur-
rence for even two men to achieve the same
invention at the same time. It is a far less
frequent matter to hear five men lay claim to
the invention of a sixth which, but for some-
thing or other happening, they would have
patented, and of which, for all that they have
not done so, they persist in accounting them-
selves the inventors. With regard to the
expensive character of patent litigation, Lord
Stanley only utters a complaint which applies
to the general principle of legal proceedings.
‘We agree with his lordship that the costs are
heavy, not, however, in relation to patents
alone, but in all cases which become matters
of litigation in this and most other countries.

There cannot be a question that the repeal
of the patent laws would result in a general
standstill in all inventive departments. Were
there no special reward in store for inventors,
there would be no inducement for them to
apply their enecrgies to the development of
improvements in the arts, sciences, and mana-
factures, and in a broad sense improvement
would cease. There would be no inducement
for a man to apply himself for dveam to the
task of inventing a machine or discovering a
process of manufacture, if, as soon as he had
perfected his ideas, the results should become

ublic property, and he be deprived of the
geneﬁt of gfis ’l’abours. ‘Who would suappose
for a moment that the late Mr. John Fowler

would have spent years of time and thiusands
of pounds in perfecting the steam plough had
he not had in view the protection of his
inventions in order to realise an ultimate
profit, whilst at the same time his country
would be materially benefited? In con-
clusion, we repeat what we have ever
asserted, that the grant of a patent is a fair
bargain between the Crown and the inventor ;
he, on the one hand, enjoying the monopoly
of his invention for fourteen years on the con-
dition that at the expiration of that period
the public enter into full possession thereof.

AN ANGLO-INDIAN RAILWAY.

HE practicability of a direct railway to
India was discussed some ten years since,
when the route suggested was from Calais, as a
starting point, through Ostend to Cologne.
The line was to pass thence by Augsburg, the
Lombardy provinces, and the Principalities,
onward to Orsova, on the borders of the Otto-
man Empire. From Orsova the line was pro-
posed to be continued to Constantinople, and
thence to Bassorah. From Bassorah the course
was to be through the plains near the side of
the Persian Gulf, through Beloochistan, where
it would enter India across branches of the
Indus, which were tobe bridged for the purpose.
It was proposed that about nine hundred miles
of the line should follow the course of the val-
ley of the Euphrates, the length from Babylon
to Bassorah being across a sandy plain, which
is said to have a fall of six and a half inches
per mile. Although the feasibility of this
scheme was never questioned, yet, somehow
or other, it did not attain any importance, and
never passed beyond the stage of ideality. A
few years subsequently to the time when the
foregoing scheme was mooted, Mr. William
Pare suggested a direct Indian railway through
Europe, Turkey, and Persia to Bushire and
thence to Kurrachee. This involved a bridge
over the Bosphorus, and Mr. R. M. Ordish
prepared a design and estimate for a wire
suspension bridge capable of meeting all
the requirements of the case, and which
would cross the Bosphorus at a point
where it is nearly half a mile wide in one
main span of about two thousand five hundred
feet. This scheme, however, like the previous
one, never came to anything. But the atten-
tion of the public in India, and especially that
of the British residents, is just now being
turned very seriously to the construction of a
direct railway from the Straits of Dover to
Calcutta, This scheme is now propounded
by Sir Macdonald Stephenson, and is over
the same route as that proposed by Mr.
Pare, and which, as far as Bushire, has
always been considered practicable. Not so,
however, that portion between Bushire and
Kurrachee, the character of the country be-
tween those two points being comparatively
unknown.

The circumstance which has brought the
subject so strongly into notice of late is
Lieutenant-Colonel Pelly’s recent exploration
of some portions of the route which were pre-
viously unkoown. The journey was made
through the district from Bunder Abbas to
Cape Jask on the eastern side of the Persian
QGulf, and was undertaken with the view of
determining whether the route was suitable
for the erection of an independent line of tele-
graph, for facilitating communication with
Europe. On his return Lieutenant-Colonel
Pelly reported the route to be more favourable
for railway than for telegraphic purposes, in-
asmuch as the district was liable to floods
which could be better withstood by a railway
than by a telegraph. Some idea of the favour-
able character of the country may be gathered
from the fact that Lieutenant-Colonel Pelly
performed the whole journey on camels. This
hie could not have done had not the route been
for the most part through dry arid plains
which skirt the shore of the sea. Further in-
land there is higher ground, the country in
such case being richer. The people met with
along tho route are said to be simple and

inoffensive, but they would not furnish an
adequate supply of labour in constructing this
portion of the line. Neither would the country
along the Mekran coast afford sustenance to
large bodies of men engaged on works of this
class. But there are :ftema.tives in either
case ; labourers can be brought from a dis.
tance, and fed from stores which might b
established along the sea coast. There, how
ever, appears to be one other difficulty in th
way, but as it is an engineering question w
know that it is not a whit the less surmounte
able than the others, This is the occasiona-
floods to which the country is subject, andl
which at times render it impassable for camels.
These floods are duo to the rush of waters from
thie higher lands, after heavy rains, finding
their way in immense sheets to the sea. But
this simply involves extra expense and care in
the first instance in constructing the line,
which can easily be made capable of meeting
all such contingencies.

In a commercial point of view, the impor-
tance of the scheme cannot be overrated, nor
can its success be questioned. That such a
line would pay is certain, from the circumstance
that it would unite the two richest known
countries, thus developing a trade at present
dwarfed and stunted from the slow and costly
nature of transit, As with the through traffi
80 with that cf a local character, most of the
countries traversed by the line possess their
special commercial features, and some of them
are traversed by railways which would prove
of advantage to the scheme in question. With
regard Lo this last point, the trunk line might
be found available for uniting the somewhat
complex system of European lines. The
facilities of transit offered by the proposed
railway are something wonderful when com-
pared with those at present available. The
combined sea passages from Marseilles to
Alexandria and from Suez to Calcutta represent
a length of five thousand six hundred miles,
whilst the entire length of the journey from
London to Calcutta by Sir Macdonald Stephen-
son’s route would be but little over five thou-
sand miles. In point of time this line would
bring India within a seven days’ journey of
London, whilst under existing arrangcments
the traveller from Calcutta reaches Marseilles
in a month, and between Bombay and Brindisi
there is a fortnight's sailing. There need be
little fear entertained for the success of this
project; it cannot fail to meet with the sup-
port of Government and people, both at home
and abroad. Besides commercial interests
there are many others which would be found
ready to enlist in the cause. It would, in
fact, be an object which all nations might
combine in promoting.

THE 'NAVIGATION OF THE THAMES.
NE of the first acts of the new Parlia-
mext will be to discuss the provisions of

a bill which is proposed to be introduced by
the Board of Trade, for improving the naviga-
tion of the upper portion of the Thames. A
Select Committee appointed by the House of
Commons has reported in favour of placing
the upper and lower portions of that river
under the management of the Thames Conser-
vancy Board, and the consequent repeal of the
Act of 24 George II., chap. 8, and five subse-
quent acts, which gave to the Commissioners
jurisdiction over the Thames between Staines
and Cricklade, a distance of 107 miles, but
navigable ouly for 80 miles. To understand
the change proposed, it is necessary to state
that the Commissioners are at present about
800 in number, and that they comprise land-
owners, bondholders, the members of Parlia-
ment for Middlesex and Surrey, for the cities
of London and Westminster, and the borough
of Southwark, and for four counties, including
their cities and boroughs. There are also rec-
tors and incumbents of the several parishes
that border on the Thames, and mayors,
recorders, &c. These are the nominal Com-
missioners, but the working members consist
of fifteen representatives of five distriots,
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who are controlled by the Commissioners
when they choose to call a general meeting.
The Commissioners are not a corporation, and
their powers are so restricted that their office
is almost a misnomer. The mill and lock
owners of the river exercise authority inde-
pendently of them, and charge tolls too high
for the public to pay. and for the support of
locks that do not really exist. The naviga-
tion of the Thames is scriously impeded in
soveral ways; the locks are ina dilapidated
and dangerous condition; some portions
of the river are overgrown with weeds;
the banks have been in several places under-
mined ; the sewage discharged into the river
by thirty-two towns is a great impediment ;
embankments that have heen erected by land-
ow:ers Jor the reclamation of land have con-
tracted the water-way; and, to close the list
of avils produced by years of mismanagement,
the Commissioners are in debt to the extent of
£84,400, with the interest on borrowed sums,
They are individually responsible for this
state of things; although it is extremely
. improbable they will have to wipe oft' the
debt incurred by a series of circumstances
over which, for the most part, they had no
coutrol.  Unless the Commissioners had
greater powers given them, and the existing
rights of old lockowners had been abolished,
we do not see that they could have improved
the navigation of the river.

In the course of the evidence given before
the Select Committee, it was proved that the
pound locks on the river are in such a bad
state that the general surveyor is in daily fear
of their falling down, and thus stopping the
pavigation. - Mr. S. W. Leach, the engineer
to the Couservators, stated that he would not
answer for their maintenance for a month ;
and Mr. J. Castle, the general surveyor to the
Navigation Commissioners, said that the gates
and weirs were 8o leaky that they did not
sufficiently store the water, many of the gates
being in such a bad condition that they could
not be opened. The towing-path bridges have
been used for years as footways, although
they are in such a rotten and insecure state
that accidents might easily happen by their
use. The bed of the river is not sufficiently
kept open for the purposes of navigation.
The part between Cricklade and Lechlade,
and another part above Oxford, which was
navigable five-and-twenty years ago, is now so
grown up that ¢ two persons in a flat-hottomed
pleasure boat could not go up it in the
summer time in cousequence of the bed of the
river being silted up.”

It will be necessary to expend between
twenty and thirty thousand pounds in putting
the navigation into an efficient state. ~If that
is done, it is expected that the traffic will be
diverted to a considerable extent from the
railways. It appears that under the present
acts the Commissioners are obliged to levy
one uniform toll upon all description of barges,
which, of course, is a great impediment to the
traffic of the river. It is highly desirable
that a toll varying in amount according to the
natare of the traffic should be charged. For
instance, the traffic in coal might be largel
increased by the lowering of the toll. AK
ready the traffic is great, notwithstanding the
locks are unablo to carry a very large
amount. The cost of tramsit of coal from
Staines to Oxford is stated to be 4s. 1d.
per ton, and the old lock tolls would bring it
up to 6s. 7d.  Railways, on the other hand,
charge considerably less than 1d. per ton per
mile. Mr. Graham, the general clerk to the
Commissioners, says, ““ I believe that we should
have a great deal more coal than is now
brought up the river from the Pool (supposing
the tolls were reduced)from the North-country
and the Welsh and Midland districts.” The
Bn'nci(ral traffic would, it appears, be from the

xford Canal and not from London. Hitherto,
a large proportion of the traflic on the Thames
navigation is supplied from the collieries on
the Ashby-de-la-Zouch Cauval.  Mr. Wood-
house, an agent for these collieries, states that,
out of 4,600 vessels sent down this canal,

about 600, with a total burden of 17,000
tons, passed into the Thames navigation
helow Oxford. It was the opinion of
this  witness that the railways did
not afford adequate facilities for the
coal traffic, and another gentleman stated
that a little competition would bu of advantage
to the general public. ~Mr. Woodhouse’s
opinion is very favourable to the conveyance
of coal by water. He states that the coal irom
the Moira and Gresley collieries is of a dry
splint description, not at all bituminous, and
as it is necessary for tho purposes of the
traders that it should store or stack, it has to
be conveyed in large lumps. ¢ That sort of
coal is carried much easier and much Dbetter,
and with less breakage, by the quiet mode of
transit over the canal, where there is no bump-
ing as there is on the railway, than it is carried
by the railway. We send large quantities of
coal by railway as well as by canal, but we
find great iuconvenienco on lines of railway
from the breakage arising from shunting,
damaging the coal most seriously, and from
the detention of waggons and waut of wharf
room and stacking accommodation at the rail-
way terminals.” Ividence was given showing
that on most of the railways the traffic is
choked at preseut, and that great inconveni-
ence has resulted therefrom. From a table
}mblished in the appendix of the report we
earn that the rolutive quantities of coal
supplied by rail and canal in the neighbour-
hood of the Thames from the above-mentioned
collieries were—in 1863, by river 18,089 tous,
by rail 1,779 tons ; in 1864, by river 16,208
tons, and by rail 2,826 tons. The owners of
collieries do not find the detentions from delays
on the cauals 8o serious as those on railways,
as they expect, at certain seasoss, to have the
traffic ln'ns)ered, whereas on railways it is im-
possible to know what to expect. It was
considered by Mr. Woodhouse that canals
successfully compete with railways in the coal
traffic. On the Oxford Canal, for instance, the
cost by horses is one halfpenny per ton per
mile; but by steam-tugs, which reduce the
hauling power one-half, the cost is little under
a farthing. It is therefore evideut that there
is room for both canal and railway traffic in
coals.

English timber is sent downwards from
Oxford aud Reading and upwards from Lon-
don. At one time large quantities of iron,
stone, slates, corn, and groceries, were carried
by the river; but in consequence of the dis-
creditable condition of the stream the traffic
has passed to the railway cqmpanies, If
increased facilities were given, and reduced
tolls established, there is no doubt a consider-
able traffic in heavy goods would be the
result. Mr. Richard Gillett, the engineer
and manager of the Oxford Canal, gives the
only alternative which a Birmingham iron
merchant is obliged to adopt in the transit of
his goods to Reading:—* He does not know
what he will have to pay, there being so man
charges over the Thames; his only chauce 18
to give the man who goes with his vessel a
sum of money ; but, as a class, these men are
not to be trusted with money. The conse-
quence is, he is compelled to send b milwsg.
A man taking a contract cannot send his goods
down hy water, the Thames charges are so
extremely high ; and not only that, they can-
not be got at—the whole system is obstruc-
tive.”

Another most important question which
demands attention is the prejudicial effect upon
the London water supply if the navigation
works are not put into immediate repair, The
professional witnesses were not agreed as to
this matter. It is clear that if the navigation
works werc abandoned the water sugp]’iv" would
equally come through the valley of the Thames.
But the question which engaged considerable
attention was, whether that supply would be as
sure aud regular in its quantity, One witness
considered that there would be more water in
winter time than in summer. Mr. Leach,
on the other hand, thought there would be no
material difference, and that the principal

prejudicial effect would be in allowing a larger
growth of weeds, which are said to make the
water bitter. It was a received -opinion, he
continued, that ¢ the disturbance which water
undergoes in falling over the weirs tends to
purify it.” The three water companies have
the power to take 60,000,000 gallons of water
per day at Hampton Wick. It has been
computed that the smallest quantity which
fell over Teddington Weir in the dry season
of last year in one day was about 380,000,000
gallons, after the water companies had taken
their supply. ‘The Rev. J. Clutterbuck, who
has made this subject his special study, con-
sidered that there was great danger of the water
in the Upper Thames falling og'. “

The peculiar geological condition of that country
(the Upper Thames) is this,—you find the oolites
there, and there is an interspersing of the beds of
stone and rock and gravel with clays. Wherever
there is a junction thereis a spring, and where-
ever there is this weeping the springs there are
vecessarily land drainage ; the land drainage leads
away this water at once, so that these parts of the
strata are left entirely er and instead of weepin
out gradually, a8 they used to do before the lan
drainage was in vogue, and so su plying the
water to the Thames throughout the summer,
it all comes away at once. I have myself seen
at Cirencester, the river running bank high, per-
fectly clear—as clear as crystal, merely from the
drainage water which comes off in such an immense
quantity, whereas in the same place where the
water was four or five feet deep, running in an
immense volume, as at the Tham:s head and
clsewhere, you will find at the end of the summer
the river perfectly dry. I should say that it is
a very important questioa, not only with reference
to the Thames navigation, but also with reference
to the water supply of London. I believe that
the time will come, and that we may live to see it,
when London will be distressed for want of a sup-
ply of water from the Thames. I believe that it is
an important question to the London water com.
panies, and I think that the time will come when it
will be absolutely neoeourg to construct reservoirs
in the upper part of the Thames just in the same
way as reservoirs are constrauoted to supply the
Oxford Canal. The Oxford Canal is so well
supplied with water from these reservoirs that
occasionally they are able to sell water to the
Grand Junction Canal. The up part of the
Thames is _extremely well fitted for these reser-
voirs, and I believe that the time will come, and
that not long hence, when these reservcirs will be
absolutaly necessary, whether for the mills, the
navigation, or the supply of water to LonJon.

Mr. Castle, too, considers that unless steps
are taken for the repair of the locks, the effect
will be that the river in low-water times in
the summer will be “ reduced to a mere ditch
in many places,” whilst the navigation, if
wholly abandoned, would result in the water
supply of London being materially decreased.
The balance of probabilities evidently lies in
this direction, for, as Mr. Castle pointed out,
the water would come down in a great volume
in flood tide, and, of course, in dry summer
the quantity would be decreased.” Wo have
very far from exhausted all the scientific details
and questions introduced into this peculiarly
interesting and important book. We have
preferred to give facts and leave the reader to
apply them. How far the sanguine anticipa-
tions of some of the witnesses examined may
be realised, is & question open to consideration.
There is no doubt that the navigation of the
river ought at ouce to be put in good order ; and
this doue, we belicve the proposed new
Board will ultimately find it more than self-
supporting.

SMOKE CONSUMPTION.

E have occasionally directed attention

to the much-neglected question of

smoke consumption, nng have at the same
time pointed out various methods of effecting
that object. Most of the numerous appliances
noticed have been tried in practice, and have
been found to effect the object for which they
were designed more or less efficiently, But
notwithstanding the many means at hand to
remedy the evil, the smoke nuisance continues
with unabated vigour, as a lounge at any
of our railway stations, or a visit to our
manufacturing districts, willabundantly prove,
It needs not even that we quit London to
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seek for proof in this respect, for there is
ample evidenoe of the fact in all directions.
Even as we write, we have on the right a
Tailway train standing in a station the engine
emitting copious wreaths of smoke, whilst on
the left stretches a cloud of the same obnoxi-
ous article, the joint product of numerous
factory chimneys. Now of course every
reasonable being, that is, everyone save the
parties most interested in the said locomotives
or factories producing the above results, will
exolaim that this state of things ought not to
be allowed to exist. And it need not exist,
for there are means enough to be had for the
extinction of the race of blacks that infest
our atmosphere. Legislature has done much
to abolish the evil, but it has not done all that
it might. It isin some respects too lenient,
it imposes certain circumlocution processes
culminating in a fine. Five pounds per day
penalty sounds very uncomfortable to some
people, but we well remember some few years
since that such a fine was—and perhaps is
still—paid by a manufacturing firm carrying
on an extensive business not a day’s journey
from Lambeth. They would rather pay the
fine than have their process of manufacture
interfered with, by which a far greater loss
would be incurred. For the protection of the

ublic the proper treatment here would un-

oubtedly be that adopted in the case of little
birds that can sing and won’t sing ; that is,
provided reasonable means exist wherewith
the case may be met, and no one will attempt
to deny that such means do exist.

The worst portion of smoke is the super-
fluous carbon which is left unburnt either
from the want of sufficient atmospherio air,
or of a higher temperature than that present,
which is insufficient for the perfect com-
bustion of the varieties of carburetted hydro-
¢en and the vapour of coal tar which are
disengaged from heated coal.  In either case
the hydrogen is fired, whilst the carbon is
oarried forward by the draught of the chim-
ney to be disseminated through the atmo-
sphere and over the ground. The object of
every agparatus proposin¥ to effect a cure for
this evil, must necessarily be to perfect the
combustion of the superfluous carbon. If
there was nothing more to be said than has
already appeared upon the present subject, it
would scarcely be worth while opening it up
again for the sake of mere argument. We

_shall therefore support our position as to the
Eerfect practicability of smoke consumption
y reference to an apparatus for effecting this,
and at the same time economising fuel, to
which our attention has recently been di-
rected. ‘Tho invention to which we refer has
heen designed by Mr. E. B. Wilson, and has
for its main features improvements in furnace
building. This system did not emanate per-
fect in all points from the brain of the inven-
tor, as did Minerva from that of Jupiter, but
its devclopment was the work of time. DBy
dint of perseverance and careful experiments
the furnace has passed through various modi-
fications to its present perfect condition. By
the internal construction of the furnace the
utmost intensity of heat can be obtained,
and the heat can be concentrated
within a limited space or diffused over a con-
siderable area, as may be found necessary.
Mr. Wilson proceeds upon the principle laid
down by Cutler some years since, which con-
sists in carrying on combustion inversely to
the usual practice. He burns the fuel from
the upper sutface downwardsinstead of from
tho lower surface upwards. Cutler failed
from his inability to effect the introduction of
fresh fuel in an efficient manner, and his
plan has since been revived at various times
with modifications, but with uncertain re-
sults, In carrying out his idea, Mr. Wilson
dispenses with furnace bars and the ordicary
door, and feeds through an aperture in the
top of the furnace, where air also is admitted.
The coal, sapplied in small pieces, falls on a
curved inclined plane, on which it restson a
sloping bank until consumed. In front of the
heap of coals is a mixing chamber formed by

increasing the height of the furnace roof for
a short distance in a slanting direction. The
coal is supplied at short intervals at the top,
and the whole mass slides down the slope as
combustion proceeds.

From the above arrangement it will be
seen that the following consequences ensue.
Assuming the furnace to be in full operation,
the door would remain partially open, and
through this aperture the atmospheric air
necessary for combustion would be supplied.
The air on entering passes first through a
stratum of cold fuel, about a foot deep;
below this point the coal commences to
smoulder and to give off free carbon vapour
and hydrogenous gas. A rapid combination
of these gaseous products with oxygen takes
place, an excess of oxygen being admitted to
keep the solid carbon on the outside of the
smouldering fuel in vigorous combustion.
The result is that, before the gases emitted
from the fuel can find their way into the body
of the furnace, they must pass through the
outer stratum of burning carbon. By this
means the entire gaseous mixture is imme-
diately raised to the highest heat obtainable
from the solid fuel, to which it adds the heat
obtained from its own perfect combustion.
During this process the heating chamber is
filled with a white flame of great intensity, and
the whole of the hydrogenous compounds are
effectually utilised. This is a great source of
economy in the Wilson furnace, and contrasts
favourably with the ordinarﬁ method of
burning on fire-bats, in which the compounds
and mixtures of hydrogen, as soon as formed,
pass from the hottest part of the fuel through
the cooler coal on the top, and thence to parts
of the furnace of still lower temperature. The
result is that the greater part of the most
valuable element passes away into the chimney
without doing its proper duty. As an instance
of the completeness of combustion in the
Wilson furnace, it is stated that, on a puddling
furnace being drawn in which 41 cwt. of fue
had been used since the previous clearing out,
the residue was found to weigh but a little
mors than 20lb. These furnaces have been
working for some time past in Manchester,
giving the best results as regards economy of
fuel, perfect combustion, and entire absence of
smoke. They are also in use at the works of
the Gartness Iron Company, near Glasgow,
where the weekly returns show a saving of
one-third in fuel upon the old system. Several
ordinary steam boiler furnaces in Glasgow are
also being altered upon Mr. Wilson’s prinei-
Sle, which certainly appears to fulfil the con-

itions of smoke consumption and economy so
perfectly that the smoke nuisance really need
no longer exist.

Before leaving the subject we may refer toa
method of promoting the consumption of smoke
in locomotives and ordinary furnaces by the
use of the steam jet. This plan is known in
France as Thierry’s system, and in Kngland
as Wright's, being patented, we believe, in
the first instance in France by M. Thierry, of
Paris. It consists of a steam coil of peculiar
construction, which is placed behind the fire-
bridge. Steam from the boiler is led by a
half-inch pipe to this coil, which is two incﬂes
diameter, and tapering at the ends to half an
inch. Here it is superheated and afterwards
led by a half-inch pipe to a perforated tube
placed inside the furnace over the door. This
apparatus is of course only used occasionally,
for instanco, when firing up, and greatly aids
in consuming the superfluous carbon, It is
governed by a ceck outside the boiler, which,
on heing turned, admits the steam to the
superheating coil, whence it passes to the
perforated pipe, from which it issues in power-
ful jets dirccted into the burning fuel. It
forms a very effective smoke preventer, but
no particular saving of fuel results from its
nse. The apparatus has been applied to the
locomotives on the Southern and Western
railways of France, and it has been fitted to
several furnaces in London. We have ex-
amined one application of the prineiple, which
appears to answer the purpose very effectually.

The stir which has been made about smoke
has led to the invention of so many efficient
devices for suppressing the nuisance, that we
think the time has arrived for introducing
compulsory measures, rather than leaving it
open to smoke-producers to ‘‘ try and do what
they can,” which often means but little more
than nothing.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

A New Flux for Use in Copper Smelling—
American Emery— M. Becquerel's Thermo-
Electric Battery— Preparation of Thermo-
Electric Sulphide of Copper — The Laws
Governing the Attractive Force of Electro-
Magnets— Cost of Working MM. Bellet and
dz2 Rouvre’'s Electro-Magnetic Locomotive—
Another New Light.

HE Welsh process of smelting copper is
in several respects much less economical
than could be desired. All the sulphur of the
ore is lost, being allowed to escape into the
atmosphere in the form of sulphurous acid.
The value of the sulphur which is thus sent
into the air by the copperworks in the neigh-
bourhood of Swansea, to the utter destruction
of all vegetation within reaclr of the ‘¢ copper-
smoke”’ containing it, and to the great preju-
dice of human and animal life, is estimated to
exceed two hundred thousand pounds per
annum, Converted into sulphuric acid, its
annual value would exceed half a million.
Besides this loss of sulphur there is also great
loss of the more valuable constituent of the
ores worked, the ¢ ore-furnace slag,” which is
thrown away, rarely containing less than 05
per cent. of copper, chiefly in the form of
“ coarse metal.” Dr. Percy remarks that
¢ those who have seen the prodigious accumu-
lations of this slag at tEe copperworks of
Swansea and the neighbourhood will have an
accurate conception how great the loss must be
when they reflect that every hundred tons of
the slag contain half a ton of copper. The
green efflorescence so frequently present on the
walls built of this slag bounding the road near
the Hafod Works aud elsewhere must often,
one should think, excite unpleasant impressions
in the minds of the great smelters as they
travel along. Le Play estimates the loss of
copper in the ore-furnace slag to be 2:8 per
cent. of the total copper obtained. Admitting
that about thirty thousand tons of copper are
annually smelted in this countrv, it would
follow that eight hundred and forty toms of
the metal are annually thrown away, or, in
value, supposing the average price to be a
hundred pounds perton, not less than £84,000
worth.” M. Peter Spence, of the Pendleton
Alum Works,—the largest in the world,—some
few years ago patented a method of saving the
sulg1 ur evolved in copper smelting which met
with the highapproval of Dr. Peroy, Dr. Angus
Smith, and otKer authorities, and now ths
same gentleman has patented the use of a flux
which he finds to have the effect of rendering
the ore-furnace slag very much ‘¢ cleaner,” or
freer from copper, than it is usually at present.
This flux is simply the spent shale of the alam
manufacture, being the residuum of the shale
of the coal measures after it has been aoted
ulpon by sulphurie acid for the production of
alum,

The world’s supply of emery has hitherto
been drawn almost exclusively from two
localitics : Cape Emeri, in theisland of Naxos,
and the neighbourhood of the ancient city of
Smyrna. ‘I'wo new sources of this commodity
have recently been discovered, however,
Professor Crace Calvert, of Manchester, having
found a valuable deposit of it in North Wales
a few years ago, and a still more valuable bed
having been lighted upon, about twelve months
since, ncar Chester, in the state of Massachu-
sctts, U.S. The latter is of very great extent,
and is so situated that the emery may be mined
at a cost not exceeding two dollars per tom.
The emery is said to be superior in quality to
the very best hitherto known, and to be
capable of doing one-third more work than the
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finest samples from Smyrna or Naxos. More-
over, *‘apart from its outting properties, one
quality is olaimed for the Chester emery which
at once distinguishes it from the Oriental
variety,—the American emery is not liable to
oxidation, remaining bright and clean after
having been moistened and exposed to air.
The damage by oxidation is not only a partial
loss of hardness, but the coating of the particles
by rust interferes materially with their adhe-
sion to the wheel. Consequently, a wheel
charged with the American emery best retains
its charge, and accomplishes the most abrasion.
That this is a well-ascertained difference be-
tween the American and the Oriental emery is
apparent from the invariably rusted appear-
ance of the orude stone coming from the East,
whereas the produce of the Chester mine, and
even the loose stones lying about the vineity,
betray not theslightest tendency to oxidation.”
Emery is & compound of alumina, or sesqui-
oxide of aluminium, with protoxide of irom,
the alumina being aggregated to the same de-
gree of hardness as in corundum, or adamantine
spar, one of the hardest minerals known.
Oriental emery usually contains about 62-3
per cent. alumina and 377 per cent. protoxide
of iron. The American emery, though less
liable to oxidation than Oriental emery, con-
tains a large proFortion of protoxide of ironm,
its analysis yielding 40°95 per cent. of that
oxide and only 695 of alumina.

At its sitting of July 24th M. Edmond Bec-
querel presented to the Academy of Sciences
some ‘‘ New observations on Thermo-eleotrio
Batteries,” going to show that sulphide of cop-
per is even more powerful, as the positive
element for such batteries, than the alloys
with which Magnus has recently obtained such
good results. aﬁn Beoquerel had previously,—
about six months a.go,—-[.vresentedp a memoir, in
which he had shown that sulphur modifies ver
powerfully the thermo-electric properties bot

of the metals which are thermo-positive and of

those which are thermo-negative : sulphide of
bismuth, for example, be';:ﬁ much more in-
tensely negative than metallic bismuth, and
sulphide of copper much more intensely positive
than metallic copper. In his new mcmoir he
shows that a couple consisting of sulphide of
copper and the alloy of nickel with copper and
zine which is known in France as ‘‘ maille-
chort,” is more than twice as powerful asa
couple made of the alloys used by M. Magnus.
The electro-motive force of one of M. Magnus’s
couples, when one end is heated to the boiling
point of mercury and the other kept cool b
1ce, is 14+78 times that of the standard bismut
and copper couple which M. Pouillet employed
in his well-known researches, but the electro-
motive force, under the same circumstances, of
a couple composed of sulphide of copper and
maillechort is 34:71 times that of the standard
bismuth and copper couple. A battery com-
posed of M. Becquerel's couples, however, will
only yield effects of tension, the resistance of
the couples being too egreat to permit of quantity
effects being obtained from it.

M. Becquerel prepares his thermo-clectric
sulphide of copper by submitting to the action
of vapour of sulphur thick plates of copper
previously heated to dull redness. When a
coating of sulphide has thus been formed upon
the copper plates he cools them rapidly b
dipping them into cold water, this rapid cool-
ing enabling thefilm of sulphide to be readily
detached. The sulphide thus obtained has
then to be fused and cast into bars. This
operation has to be conducted with very great
care, inasmuch as the sulphide has its thermo-
electric properties almost entirely destroyed by
being raisege to a temperature only very slightly
above its fusing point. It fuses at between
1,030 deg. and 1,040 deg. Centigrade, and if
llowed to attain 1,100 deg. before being cast
is quite spoilt. A somewhat similar phenome-
mn has been observed by Bunsen in the case
of ct;gfer pyrites, which forms when in its
nalu state a very powerful negative
thermo-electric element, but loses nearly all
its sower as such by being fused and cast. In
both cases the change of properties is evidently

due to a change of physical condition, sulphide
of copper which has {een heated to only just
its fusing point having a kind of fibrous
structure, most perceptibly different from the
structure of the same substance after havin
been exposed to a higher temperature, an
copper pyrites in its native state being much
more distinctly erystalline than after artificial
fusion. At the olose of his memoir M. Bec-
querel expresses his regret at the rarity and
costliness of tellurium, since he has found that
the telluride of copper is even more powerful,
as a thermo-electric element, than the sul-
phide.

At a late meeting of the Société des Ingé-
nieurs Civils, M. de Bruignac rcad an inter-
esting communication respecting the electro-
magnetic locomotive, invented by MM. Bellet
and de Rouvre, of which an account was given
in the MEecmaxics’ MacaziNe for the 6th
January last. The most remarkable statements
made in it were to the effect that the gentle-
men just mentioned have found that the law
that the proportion between the force with
which an electro-magnet attracts its armature
when placed at one distance from its polar
surfaces and the force with which it attracts
the same armature when placed at some other
distance therefrom, is in the inverse ratio of
the squares of tho distances, holds good only
for distances within a certain limit, beyond
which the attractive force is inversely as, the
distance, and that the amount of the attrac-
tive force communicated to an electro-magnet
by the passage round it of a given curtent is
greatly influenced by the form of the eleetro-
magnet, and especially by the length of its
branches. M. de Bruignac also states that
MM. Bellet and de Rouvre’s experiments
abundantly confirm the observation of other
physicists that there is a point, in the case of
every electro-magnet, beyond which its force
cannot be increased by increasing the strength
of the battery current. Ho cites specially a
little electro-magnet which they Found to
carry twelve kilogrammes with a current from
two Bunsen-cells, fifteen kilogrammes with a
turrent from ten cells, and only seventeen
kilogrammes with a current from twenty cells.
A ocurrent from twenty-five cclls enabled it to
carry eighteen kilogrammes, but beyond that
point its power could not be increased.

M. de Bruignac indulges in some calcula-
tions with respect to the cost of working
MM. Bellet and de Rouvre’s locomotive. He
points out that by substituting it for the
ordinary steam locomotive the weight of a
train at present weighing one hundred and
thirty tons would be reduced to one hundred
tons, and he estimates that, to- enable the
electro-magnetio locomotive to propel this
train at the rate of fifty kilometres, or about
thirty-one miles, per hour, would require two
hundred and seventy Bunsen cells, each
costing six ccntimes an hour. The cost of
propeﬁing the train would thus amount to
sixteen francs twenty centimes, or about
thirteen shillings, per hour, being as nearly
as possiblo at the rate of fivepence per mile.
If M. de Bruignac, however, were to try the
experiment on the great scale,—say with an
actual railway train,—we fancy he would
find the ocost per hundred tons per mile a
very long way from being defrayed by five.
pence.

Mr. James Wilkinson, of Chelsea, is endea~
vouring to rival the magnesium light, for
photographie purposes, by means of a mixture
of phosphorus and nitrate of potash. He re-
cently burnt a quarter of a pound of this mix-
sure in his garden, at nighg, with a view to
obtaining a photograph of a wind-engine
which wasbeing erected in an adjoining garden,
and he states that ¢“ the length of time from
when it was first lit until it was finally burnt
out was nearly six minutes. The utmost cost
was a fraction over fourpence. The reflection
of thoe light might be seen for two miles
round. So bright was it that the firc-engine
authoritics mistook it for an ordinary con-
flagration, and hurried their engines to the

spot. Upon finding no trace of the fire they

returned, rather chagrined, not, however,
without first satisfying themselves by a
thorongh examination of the premises. All
around appeared one blaze of light, the sky
looking like a mass of fire.” The picture
taken during this startling illumination * came
out.” we are told, ¢ with great sharpness and
vividness, the houses mnear being brought out
prominently. It, in fact, equalled any ploture
taken on & bright day.”

THE SMITHSONIAN INSTITUTION.

THE annual report of the Board of Regents of
tho above Institution for the year 1863, has
recently been published in America. The
following remarks of scientific interest are ex-
tracted therefrom. Upon the infltience of the '
sun and moon on the magnetic needle it is
observed that in some of the preceding feports
an account has been given of a series of reduc-
tions of the magnetic observations made from
1840 to 1815, inclusive, at Girard Qullege, Phila-
delphia, by Professor Bache. The first two of
the papers of this scries related to what is galled
the eleven-year period of the varistion of the
needle, which corresponds with the recurtence
and frequenoy of the spots on the suh, The third
papet relates to the influence of the moon on the
variation of the needle. The fourth refets to the
change in the horizontal part of the eatth’s inag-
netism coineiding with the eleven-year period of
the spots on the sun. The fifth relates to the
effect of the sun in producing daily and annual
variations in the lorizontal component of the
magnetio forte. The sixth relates to the lunar
influence on the horizontal magnetic force. A
particular account has been given of the result
of all these investigations, which tend fully to
corroborate the conclusions arrived at from
observations in other parts of the world, that
both tlie sun and moon are magnetic bodies, and
exert an influence upon the polarity of the earth ;
and also that the magnetism of the sun has vari-
ations in intensity which are in some way
connected with the appearance of spots on its
surface, giving rise to the variations in those per-
turbations of the needle which have been called
magnetic storms, and which present a periodical
recurrence at an interval of about eleven years.
The influence of the moon is much less marked
than that of the sun, and appears to be moro ana-
logous to the temporary magnetism induced in
soft iron. In an appendix to this paper the con.
ncction of the appearance of the aurora borealis
with the disturbances of the direction and force
of the carth’s magnetism is discussed. From the
result of this discussion it appears that there is g
periodicity of about eleven years in the recurrence
of tho aurora, as well as in that of the great dis.
turbances of the needle, and that these are coin -
cident with each other and with the appearance
of tho spots on the sun.

Upon the subject of foretelling storms it is
stated that for several years previous to the com-
mencement of the war a large map was exhibited
in the Smithsonian Institution, on which was
daily represented the direction of the wind and
face of the sky over the greater portion of
the United States; and previous reports call
attention to the fact that a properly organised
system for giving daily changes of the weather in
distant parts of the United Statcs would be of
great practical importance to the shipping
intorests of the country. It has also been
observed that American meteorologists are much
more favourably situated for predicting the com-
ing weather than those of Europe. The storms
in American latitudes generally move from west
to east, and, since the seaboard is on the eastern
side of a great continent, they can have informa-
tion of the approaching storm while it is still
hundreds of miles to the west of them, N ¢ so
with the meteorologists of Europe, since othey
reside on the western side of a continents and
can have no telegraphic despatches from the
occan. The proposition, however, to fur, ish
constant information of this kind could no. be
carried out by the limited means of the Sm' th-
sonian Iustitution, and, indeed, can only be
rendered properly and fully serviceable under
the direction and at the cxpense of the Govern-
ment,

New and interesting features have been intro-
duced into the daily mecteorological bulletin pub
lished by the Imperial Observatory at Paris
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ELECTRIC TELEGRAPH PR TECTORS.

As mentioned in the last report, these bulletins
are lithographed each day from records of the
barometer, thermometer, wind, and face of the
sky, compiled from telegraphic reports trans-
mitted to the obscrvatory from various parts of
Europe. In addition to these, they now con-.
tain daily a small outline chart of Europe upon
which are drawn diagrams showing the barome-
triccurve of the day through the various stations,
together with the temperature and direction and
force of the wind. For the use of vessels about
to leave port, a statcment is also given of what
will probably be the direction of the wind the
next day. Chambers of commerce and intelligent
secamen have acknowledged in strong language
the benefit of these daily bulletins, thus adding
to the ever.accumulating testimony in favour not
only of the speculative interest but also practical
benefits of meteorology. At Bordeaux, Havre,
and other important ports, as soon as the bulle-
tins are received, the telegraphic announcement
of the weather and the probable direction of wind
for the following day are posted in public places
and furnished to the principal newspapers for
publication.

ELECTRIC TELEGRAPH PROTECTORS.

M. AucusTE BEKTsCH, engineer, No. 27, Rue
Fontaine, St. George, Paris, has patented an
invention which bas for its object improvements
in lightning conductors for preventing atmo-
spherio electricity damaging electric telegraph
instrnments. For this purpose the lightning
conductor is composed of two parallel copper
plates retained at a distance apart, and insulated
feom one another by four small posts of insulat-
ing material. Each plate carriea about three
hundred sharp points, and thcse points are
carried on the sides of the plates that are to-
wards each other. A lightoing conductor con.
structed upon this principle is shown in the
accompapying engraving, in which fig. 1 is a
vertical section. A B are the two metallic
plates separated and insulated one from the
other by posts C and D; each plate carries
about three hundred sharp points made of
copper, either silvered or gilt. 7The extremities
of the points carricd by the opposite plates are
brought to a distance of about 1-25th or as close as
1.50th of an inch apart from each other. These
plates are enclosed in a rectangular box E I' of
cast iron, which is oast in ome piece, one side

only ofthe Y;ox being left open ; this side is after-
wards cluscd by a thick sheet of glass G H,
through which the interior of the apparatus can
be seen. The plates are fixed in the rectangular
cast-iron box by one of the plates A,which is far-
nished with points, being cloeely fixed to the back
of the box either by sorews passing through from
the exterior or otherwise. The cast-iron case E F
is put in communication with the earth by the
copper wire U, and the metal plate B is
put in connection with the line wire of the tele-
graph by the metallic rod LM. I K are two
lugs or ears on the exterior of the box, which
permit of the apparatus being securely fixed by
means of screws or otherwise to telegraph posts,
to walls, to the entrance of tunnels, or wherever
the effects of condensation and quantity of statio
eleotricity are to be feared. The metallic rod
L M passes out from the interior of the case
through a tube‘of porcelain P, fixed by a suitable
cement in a watertight manner to the interior
of the tube N, which screws into an opening in
the top ofthe case; on the top of the porcelain
tube P is formed an inverted cap or bell R 8
which keeps off rain from the greater portion of
the tube. The rod L M rises above the top of
the bell, and above the bell it has formed all
aronnd it a projecting flange O which covers the
top of the opening through thetube P ; this flange
is drawn down on to the top of the bell by a
small nnt screwing on to the lower end of the
rod. The upperend of the rod LM is readily
connected to the line wire by meansofa copper
wire attached to the end of the rod by the
binding sorew T.

Apparatus constructed in the manner above

- described may be munufactured at less cost than

|

the apparatus heretofore employed for this pur-
pose; it may also be fixed in any situation,
either to the telegraph posts or to the walls of
tunnels or otherwise, and by being constantly
in operation it takes continuously from the line
wires the slightest traces of static electriocity.

. In orderthat a perfect security may be attained

oo acocunt of the large amount of static elec-
tricity which has sometimes to be placed in
equilibrium with the earth, the inventor prefers
to employ, together with the apparatus above
described, an apparatus of the sort now com-
monly employed, in which a fine wire is em-
ployed as the conducting wire between the line
wire and the telegraph instruments, in order
thatif there be any discharge of static electricity

through this wire the wire may be burn¢ and the

instruments remain uninjured.  This second in-
strament is placed on the interior of the building
in which the telegraph instruments are con.
tained. It is, however, important that this class
of apparatus should be so constructed as to work
continuously and independently of the will of
the operatives. M. Bertach, therefore, constructs
apparatns of this desoription in snch a mannver
a8 Lo remain permanently in the circuit and to
operate automatically. For this purpose he
arranges the apparatus in such manner that
when the fine wire which conneots the line wire
with the iustrument is burnt, the wire is imme-
diately replaced by another fine wire. Fig. 2
shows a side view, and fig. 3 an end view, of an
apparatus so constructed. The apparatus is
composed of a cylinder A B terminated at one
end by a disc A.and at the other end by a diso
B; the disc A is connected with the carth and
the disc B with the telegraph instruments. Aroand
the disc A are placed a number of spring hooks
C P E F, ineulated one from the other and also
from tho earth. The springs R B! R RiU con.
stantly tend to draw the hooks towards the disc.
The opposite diso,which is iu connection with the
instruments, is also provided with an equal
number of books, and is conneoted to the oylin-
der in such manner as tobe insulated from it a¢
the point I I for dynamio electricity. Fine
wircs F F! are stretched hetween the hooks on
the.disc A and the hooks on the disc B. Withia

the disc A isa helical spring R (figs. 3 and 4),
which constantly tends to rotate the cylinder.
The bobbin is supported between two standards
0 O by a central axis, the axle at one end is
couneoted with the earth, and the other is con-
nected with the telegraph instruments by the
clips L and K. Near the opposite digc is another
clip K, in which is held the extremity of the
line wire, and which carries a contact piece
against which the head of one of the spring
hooks firmly rests. _Ou the opposite side of the
diso is & third clip K11, communicating with the
earth wire, and which may also ocarry a contact
piece. This contact piece is not required if the
cylinder communicates with the earth by the
contact piece K1 and by the foot of the standard
which supports the axis V of the cglinder. In
the first case the disc carries on its edge a plate
of copper, which, when the last of the fine wires
has been burnt, rests on this contact piece, and
instantaneously establishes the communication
between the line and the earth. The oylinder 8 is
formed ofa metallic tube carrying points which
are retained at a very short distanoce from the

fine wires.  Atmospheric electricity has there-

fore always an easy path for regaining its equi-

librium with the eartb, and it will thys be seen
that the apparatus is constsntly in action as a
discharger. Wheon one of the threads is burnt,
tho book which establishes the contact between
the line wire and the instruments is withdrawn
by its spring into the disc; the cylinder is then
caused rapidly to turn by the spiral spring R,

which brings the next hook up to the contact
piece, which thus forms a stop to prevent the
oylinder from turniog farther., The communica-
tion is thus re-established by the new fine wire
placed io the cirouit ; this change is effected in

the sixtieth of a second, that is to say, ineo
short a time as not to interrupt the working of
the telegraph. When the last of thefine threads
is destroyed, the commaunication between the
Jine wire and the earth is instantaneously made

direct by a projection from the diso, which takes
the place of the last hook.

—

THE FRENCH EXHIBITION OF 1867.

It is definitively arranged that the Palace for
this Exhibition is to be erected onthe Champ de
Mars. The building, which is to be formed of
two half circles, will be 547 yards in length by
437 yards in breadth., The space will be divided
into a number of sectors by a series of passages
radiating from the centre to the circumference,
and by concentric galleries. The centre of
the building will be ocoupied by a garden, and
the first concentric gallery will be devoted to
the fino arts, while the last one will be alloted
to the machinery. All the machines exhibited
are to be set in motion, and the motive power
is to be placed outside the building. The
passage which will lead the visitors from the
bridge of Jeua to the centre of the building will
be appropriated to the geological history of the
globe. There will also be, somewhere near th¢
garden, a oollection of implements illustrative d
the hietory of labour. The Champ de Mars hs
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been handed over tothe Imperial Committee of the
Exhibition, and the works are to be commenced
immediately after the festivities of the 15th inst.
The first thing done will be to cut a canal through
the entire Champ de Mars with branches to the
main sewer. Visitors may arrive at the Exhibi-
tion either by omnibus or bnat. To faocilitate
the approach of visitors eoming'l;y water two
subterranean passages will be made under the
Quay d’'Orsay—one above and the other below
the bridge of Jena opposite the landing-places to
bé constracted for the convenience of passengers
by steamboats. The ocommnittee has just ap.
polnted seven admission committees; to examine
the objects specially exhibited with & view to
improve the physical and moral condition of the
people. Severai gentlemen couneoted with thé
Paria presas figure in the list.

RAILWAY TRAIN COMMUNICATION.

It will afford some satisfaction to the travelling

ublic, especially the timid portion thereof, to

earn that the directors of the South-Western
Railway are going earnestly into the question of
communicétion between guards and passengers in
the trains on their line. The system adopted is
Mr. Preéce’s electric signals, which will be found
fully described at page 212 of our issue for the
7thof April last. 8everal months’ working of experi-
mental trains fitted with this -rparatm have given
such satisfactory results that the syster is now in
course of general application on the above line.
Coupled with the block system of electric signal-
ling on the line, the train signalling will render
the line us safe in all respects, for purposes of
travel, as a railway can be under existing condi-
tions of construction. The South-Western Com-
pany are oertainly setting an example well worthy
the imitation of all other companies. If, after it
has been so thoroughly demonstrated that rail-
ways can practically be made safe, other com-
panies do not proceed in the same direction,
there will be manifest reason for legislative inter-
ference, and compulsory measures will be the
result. We subjoin the instructions to engine-
men, guards, and all parties concerned in the use
of electric commaunication between passengers and
guard, which have just been issued by the South-
Western Company. They will be perfectly in-
telligible by a perusal of tge ‘description referred
toabove :—

1. Ta the event of something of a serious naturs
occurring, which urgently requires the stoppage
of the train, the passenger may break the
glass,” and “ ring ”’ by moving the bell handle
in the direction denoted by the arrow :—Thereby
a bell will ring in each guard’s van in the train,
and also on the engine. 2. When the guardsand
engineman hear the bell ring, they will at once
look carefully along each side of the train, and in
case any violent oscillation be scen, or a carriage
be on tire, or other occurrence of a serious charac-
ter be observed, the train will be stopped as
speedily as possible, and, when stopped, must be
protected by signals as prescribed by the rule
book. 8. Should, however, the guards and
engineman fail to observe anything which really
necessitates an immediate stoppage of the train,
their daty will be to stop the train at the mext
station or junction, so as to protect the train,
when stopped, by fixed signals. 4. When the
train is stopped the passenger who broke the
glass and rang the bell will communicate with
the guard ; but should he fail to do so, the guard
will detect the compartment from which the
passenger gave the alarm by looking for the
broken glass, and in case the alarm has been
mischievously and wantonly given, or from in-
sufficient cause, the names and addresses of all
the passengers in that compartment will be taken,
in order that the law may be enforced.

The bell si%nnl code between guards and engine-
man is as follows:—One beat, acknowledgment ;
two beats, go on—all right; thrce beats, look
out—something wrong; four beats, shut off
steam—pull up, and stop at next station or
junction ; six beats, danger—stop at once. Every
signal must be acknowledged.

STEAM BOILER INCRUSTATION.
Tug following is a copy of an American specifica-
tion, relating to an invention of a new and unseful
improved method of removing incrustation from
boilers, which has been presented by Mr., Davis
Embree, of Dayton, Ohio, United States of
America, to the Government and people of the
United Kingdom of Great Britain and Ireland,

It was received at the office of the Commissioners
of Patents 12th July, 1865. The patent was ac-
companied by the following memorandum :—
‘“ Dayton, Ohio, U.S.A., April 31st, 1865.—The
undersigned hereby transfers or relinquishes to
the Government and people of the United King-
dom of Great Britain and lreland all his right to
take ont a patent in that country for the invention
or discovery desctibed in the circular hereto
attached; and desires that notice of the sams be
filed in the Patent Office department, su that no
impropet petsuh may be able to obtain 4 patent
for the same discovery, Davis Embree.”

8rkciricaTioN,

Ttie groundwork of my invention, or rather
application, I conceive to bsa founded on sound
chemidal priticiples, That lime is the basis of all
incrustation in steam boilers. That it is generally
fourd to be carbonate of lime or limestone. That
it assumes the form of orystals. That it is insol.
uble in water. That particles of the same kind,
in_the foritation of orystals, unite with each
dther, adding to the mass first formed or fized.
Inorustation of boilers may be dissolved by an
acid which has stronger affinity to lime than car-
bonio acid has; the lime and such acid will enite,
generally forming a compound that is soluble,
and cannot coat a boiler, while the carbon passes
off in form of carbonio acid gas. Inorustation
tan alsp BY femoved by an alkali thet has a
stroiger affnisy for oarbotile acid thin lime has;
such alkali uniting with the carbonic acid leaves
the limd in & pure state, which is soluble in a
sufficient quatntity of water, and cannot coat a
boiler ; the compbund of such alkali with carbon
will also generally be found soluble. To prevent
incrustation in steam boilers, one other mode
may be resorted to,—that of thoroughly boiling
the water before it enters the steam boilers.
These are the only means known to accomplish
the object desired.

There are but few persons aware of the exact
condition in which lime is held in solution in
what is called hard water. It is not carbonate
of lime, for that is insolable, and the assuming cf
that form causes all the difficulty. We must,
therefore, look to some other combination, for
every new oombination of chemical atoms has
different results, and these atoms, according to
late authority, unite in definite proportions, and
not otherwise; hence, one atom of lime united
with one atom of carbonic acid will form carbonate
of lime (insoluble). If one atomn of lime unite
with two atoms of carbonic acid, it will be super-
carbonate of lime, a substaince that is soluble,
dgnd which, we contend, is the true condition of
lime in hard water.

Limestone is carbonate of lime. By being
burned in a lime-kiln it is deprived of its carbon,
and ils water of crystallisation, and becomes
quick-lime, It then seizes upon a certain
quantity of water or carbonic acid wherever it
may come in contact with them, or either of
them, Now, take a small quantity of quick-lime,
either dissolved in water or otherwise, and put it
in commoun hard water, and it will immediately
seize upon the surplus carbon of the supercar-
bonate of lime, and redace all the lime in the{
water to carbonate of lime, which will be inso-
luble, and will immediately fall to the bottom of
the vessel, leaving the wator as pure as water
can be ; hence the impossibility of its coating a
boiler. It only requires two tanks or tubs for
water, that one may be settled while the other is
filled, or, if the engine be supplied from a well,
and worked only in the daytime, the lime may
be put i the well itself of an evening, and it will
be settled before morning. The quantity of lime
proper to be used can be tested by litmus paper.
If there be a small surplus quantity of lime it
cannot injure the boiler.

To remove incrustations in a steam boiler, 1
have chosen still-slop, an article not heretofore
used. It costs but little, and contains & large
quantity of vegetable acid, which is not severe on
iron. I do not claim the discovery of uny new
chemical principle. I have long been aware that
vegetable acids would decompose carbonate of
lime. I am also aware that quick-lime has been
used to break what is called hard water ; but I do
claim the right to use or employ known materials
for a purpose which is now and unseful, when such
appliance has never been authorised, patented,
known, or published. What, therefore, I desire
to secure by letters patent is the use of still-slop
to prevent or remove ircrustation by lime in
steam boilers, and the use of quick-lime in the
manner herein substantially et forth to prevent
such incrustation, ’

HYDROSTATIC ROTARY ENGINE.
Tr18 invention, which has been patented by Mr.
B. W. A, Bleigh, of 7, Alfrét-place, Bedford-
equare, consists of a new mode &f applying hydro-
statio power, whereby a contintiotis rotary motion
is obtained, conveying the er of propulsion,
by means of which all mante# bf 1 E!gc? may
be drivets, worked; and propellsd. 'Fgo ydraulio
element used to getierate, tice, dhd com-
municate tho augmentation of hydrostatic power,
Having perforthed this officd by pressihg upon
the tarhs which drive onwarda the acquired in-
ctrease of power, passes out from the ram oylin-
ders, which bedotie emptied by the pistons of
the rams driving them to the boltom ot ends of
their chambers into the cylinders of pump-
plungers ready to be ejected forwgrd sgain,
Nor is a fresh anppliy of water required, for when
phee the cylindrical mechanism of this engine
is charged with the required amonnth’no farther
replenishment is necessaty Except to make up
for evaporation or leakage, and thetsby each
geries of rams and pump-plungers having deli-
vered theit strokes no fresh supply i§ required
from an outside sotirce, as the bades of the rams
and pump-plungers are nevet while in work
removed from a contact with the hydraulis
elembnt, while the cups arid valves of edbh saries
of cylinders charged with water aos as tanks or
regervoirs for supply.

The accompanyltg engravity represaiits a plan
of the hydrostatic engine. Upon a bed-plate of
metal A is placed the engine, First there are
bolted down upon the foundation.plate in a hori-
zontal position four ram cylitders, Nos. 1, 2, 3,
and 4, at the end of which #t® attached their
respective serios of pump-plunger cylinders 6 and
6,7 and 5. Nos.1and 2 ram and pump-planger
cylinders are placed with a space between paral.
lel to each other, as are also No. 3 and 4, only to
the rear of the former. In each oylinder duly
bored out for its reception is a ram of metal 9,
10,11, 12, and each cylinder is for a space within
its mouth grooved out in a recess so as to form
a stufing-box for the reception of suitable
hydraulic packing, such as leather collars air and
water tight, through which the rams 9, 10, 11,
12, pass outwards in giving their reepective
strokes, and then retire inwards aftor delivering
the same. Onpe set of ram cylinders 1 and 2,
with their rams 9 and 10, face a main crank
shaft B, revolving through four plummer boxes
or bearings ¢ ¢ cc, which are cast upon bed-
plate A, with caps and brasses of metal. The
ends of main crank shaft B, projecting at B, out.
gide bed-plate, and said main crank shaft in
rotating works or drives machinery or wheels
keyed thereon. Attached to the rams 1 and 8,
3 and 4, are screwed metal lugs 13, 14, 18, 16,
through the centre of which are drilled holes, in
which metal pins 17 traverse, fastening to forked
levers D d, which stand vertically above and
below surface of bed-plate, to which they are
attached by suitable lugs or pins at 17. The
vertical levers D, in projecting below the bed.
plate, are, at their fulcrums a a, attached to car-
riages or brackets haunging beneath and bolted
under surface of bed-plate. Connecting rods c,
are pinned or jointed from a to bell-crank
shaped levers d, working at ¢, on their centres
or stud brackets at ¢, which form pivots, said
brackets or carriages being bolted under bed.
plate. The other end of well-crarks d, are oon.
nected by pins at g to forked connecting rods h,
the upper ends of which are connected to main
B, and minor B', crank shafia by metal butts and
straps.

The object of this lever adaptation is that
when No. 1 ram is propelled or driven ocut from
its oylinders it prosses by meuns of the lug and
pin fastened through the lever D upon the said
lever, which being thusdriven forward, the lever
draws the horizontal connecting rod e, bell-crank
lever d, and forked connecting rod h backwards
the necessary distance to obtain by this move-
ment & half throw of main crank driving shaft B,
and thus causing a half revolution of said crank
shaft. Instantaneously that this has been aoc-
complished without a perceptible pause of time,
ram No. 2 moves forward in like manner, and
ram No. 1 begins to retire into its cylinder. The
torward pressuro of ram No. 2 drives the lever D,
and lever attachments thereof, in like manner as
described of lever arrangement of ram No. 1,
and thus causes by means of its stroke the second
balf revolution of the main crank driving shaft
B, thus completing the entire circle of revolun-
tion. On the ceutre of main crank thaft B, is
keyed a fly-wheel E, which revolves throogh &
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slot in the bed.plate performing its revolutions.
At the base of the ram cylinders 1 and 2, 3 and 4,
are screwed in the series of pump-planger oylin-
ders 5 and 6,7 and 8, before referred to, and
upon the top of the ram cylinders at H are
movable cup reservoirs H, whioh fit into sorew
holes drilled in the metal communicating with
the interior of the cylinders. These cups at the
upper ends are of glass, 8o as to allow the charge
of water in the oylinders to be gauged, and con-
tain self-acting valves, by whioch any deficiency
in oylinders can be replaced. When the cylin-
ders arefilled with water, these cups are sorewed
in and also filled with water; a metal cap is then
placed on the head. Pump-planger oylinders
5, 6, 7, 8, consist of hollow oylindrical tubes of
the necessary thickness of metal and interior
diameter aud bore. In those oylinders, moving
through similar hydraulic staffing-boxes as
desoribed of the rams, there work solid metal
pump-plungers 18. Each series of pump-plangers
are united together by metal crossheads k, in
the centre of which aro screwed guide rodsl,
which work through guides m, bolted to bed-
plate, and are attached to forked conneoting
rods, which forked connecting rods are ap-
plied to the minor crank shaft B' by means
of metal butts and straps. The revolutions
of the minor crank shaft B! are caused by
the active working and pressure of the smaller
rams No. 3 and 4, a8 in manner hereinafter
described, the pressure of these rams being com-
municated on the minor orank shaft B',%)y the
intervention of a similar lever arrangement as
desoribed of rams Nos. 1 and 2. At each revo-
lation of the minor orank shaft upon which is
keyed the fly-wheel P, each half throw drives
inwards the pump-plungers 5 and 6 of rams
1 and 2, and as the pump-plungers descend in
their oylindsrs they press forward and ejeot
under: the base of the rams 1 and 2 the water
which was contained in each, and as this water
presses upon the base of the rams by the de-
scending of the pump-plungers to the end of
their stroke, 8o in proportion the rams press
forward, upwards, and onwards, conveying the
augmentation of hydrostatic power thereby
generated upon the levers, causing, as before
described, the rotation of the main crank shaft B,
whereby wheels and machinery attached thereto
are driven and worked. Parallel with the end
of the pump-plungers 5 and 6 of the rams 1
and 2, and with a space intervening, are bolted
down upon’ the bed-plate the series of pump-
plunger cylinders 7 and 8, fastened into the base
of the rams 3 and 4, also bolted down upon the
bed-plate. At the crossheads k, of the pump-
plunger oylinders 7 and 8 of the rams 3 and 4,
there are screwed on lugs r, of metal, slotted
out to receive the upper end of forked levers 8,
which oscillate upon pins at ¢, placed through
the centre of the lugs ¢, The fulorums of
the forked levers work upon studs or pine
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fastened at the base angle of hanging brackets
bolted 'under bed-plate. The upper forked ends
of the levers by their pressure forward drive by
their alternate action inwards the pump-plungers
7,8, which in their stroke eject from their oylin-
ders the water contained in each under the base
of the rams 3 and 4, which press forward in
manner as before explained apon the minor crank
shaft B!, which again performs its office as herein.
before described. The levers 8, which work in
brackets fastened under bed-plate, thereby giving
pressure upon the orossheads k, of the pump.
plungers 7 and 8, are driven backwards and for-
wards, thus pressing and retiring after delivering
each stroke by the action of two connecting rods
running under bed.plate, which are fastened to
the levers 8, and which in pressing forward and
retiring work horizontally and parallel to each
other beneath the bed-plate. At the other end of
the conneoting rods they are attached by means
of metal butts and straps to the double throws
of an auxiliary orank shaft G. The end of this
orank shaft, whioh is fastened beneath the bed-
plate, projects its shaft out from beyond the bed-
plate, and upon this is fastened a \/-grooved wheel
B, in which works a gut band connected with
an outeide foreign power, by means of which the
engine is set in motion. Upon the main crank
driving shaft B, is keyed a double V-grooved
wheel e\ upon the minor orank shaft B!, and
upon the auxiliary crank shaft are also keyed
gingle V-grooved wheels, the three YV pulley
wheels following in vertical line with a gut band
passing round each, by means of which is main-
tained the harmonions action and alternate
movement between the double systems of rams
and pump-plungers, thus also equalising and
obviating loss of time between each throw of
the respective oranks, and further by this appli-
oation an equitable upward and downward move-
ment is given by the working of the engine itself
to the pumps, levers, and other portions withount
the neocessity of regulating the same by hand
power.

Once the engine is set in motion the inventor
is enabled to multiply to any number the rams
of the engine, and to construot them and the
pump-plangers of whatever diameter and length
is necessary for the work and size of the engine,
in proportion thereto, and use only from one
pump-planger for each ram. He is farther en-
abled to add at the crossheads of the minor set
of pump-plungers the slotted lugs in which the
forked levers work intervening, and these lugs
screw upon another set of crossheads, to
which are attached another series of pump-
plungers and oylinders screwed into another
series of rams, by means of which, as the return
strokes of the minor rams, after causing their
halt-circles of rotation upon the minor crank
shaft, draw backward the pump-plungers, the
lever action in returning driving forward the
pump-plungers of the fresh serios, by which

means the water contained in them is ejected
under the bases of the additional rams, which
forces forward through the medium of main
lever and bell.crank action, the same as desoribed
respecting the throw of the major series of rams,
and thus on another series of batts, and bell.
straps fixed upon additional throws on the main
crank, this additional power thus generated is
communicated to the said main crank driving
shaft. He can aleo on an extended bed-plate on a
level with and facing the existing bed-plate and
main orank shaft, bolt down and attach an entire
duplicate set of rams and hydrostatic machinery
attached thereto, thereby duplicating the hydro.
static power on main orank and other (1]
also duplicate the machinery on other series of
bed-plates ad infinitum. The power can be
driven direct from the rams on to main and
minor orank shafts if advisable, without the in-
tervention of the lever arrangement for securing
a longer throw. In lieu of directly conveying
the hydrostatic power upon driving shafts, this
cau be done by attaching the pistons of the rams
to cranks fixed on cut ratchet wheels, working
on & lesser geries, to secure thereby greater
speed, and keyed on driving axletrees.

SCREW PROPELLER SHAFT THRUST.

THiS is an invention for which letters pateat
have been granted to Mr. Martyn John Roberts,
of Pendarren, in the county of Brecknook. It
relates to improvements in means or apparatas
for reducing the friction now produced by the
longitudinal or endlong pressure of ships’ screw
propeller shafts, or of any upright or inclined

when revolving. This invention consists
in receiving the thrust or endlong pressure of
propeller and other shafts upon a fluid under
constant pressure, whereby the friction that
would ensue between the end of such a shaft
when revolving and a solid support is in a great
measure avoided. If an inelastic or nearly ine-
lastic medium, such as water, is used, the in.
ventor then prefers combining with the appara-
tus whereby the fluid pressure is applied an
air vessel whereby an elasticity in the medium
is obtained, for without such elasticity injurious
jerks and blows would be created in the shaft and
between it and any solid bearings it might come
into contact with. Again it is sometimes desirable
that the shaft should be as it were divided in its
length, so that the portion actually impinging
upon the finid bearing should be independent of
the main portion of the shaft, to the end that,
should the maiun or principal portion of the shaft
sink in its bearings, it should not cause that part
of the shaft supported endlong by the fluid
mediom to press too severely on the sides
of the box or cylinder, hereafter described,which
contains it. The apparatus for effecting these
three ends consists of a cylindrical vessel open
at one end, into which the end of the shaft or
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purpose not only of keeping it cool by the mass
of floid within it, but also that the points of
pressure may be as near each othor as is possible.
This plunger fits pretty closely the oylinder, and
sometimes has annular grooves at its surface for
the parpose of restraining or checking the flow
or waste of the supporting fluid between the
side of the plunger and its containing oylinder.
From this cylinder a pipe leads to an air vessel,
andfrom this toa pump of sufficient size to force
the water or other fluid into the cylinder at the
desired pressure, and also to keep up the supply,
that is, to compensate for any waste ot liquid
between the sides of the plunger and the oylin-
der. Sometimes astuffing-box is placed at the
mouth of the oylinder still farther to retard the
waste of water. The force pump, being actuated
by proper machinery, is made to work continu-
ally, and any excess of water the pump throws
in beyond what escapes between the sides of the
plonger and the oylinder or through the
stufing-box, is permitted to escape through a
proper valve weighted to the required preesure,
or the liqmid may rise in a tube below a piston,
and by this means throw the force pump out of
gear and stop it. But the inventor prefers the

ave wew

anvesn ov

oonstant action of the pump as being more
simple, and also because the escape of a
small portion of water between the planger and
ita cylinder in & measure lubricates the moving
. A tap or stop-cock is sometimes 'plwod
tween the air vessel and the cylinder for the
purpose of instantly shutting off the pressure by
closing the stop.cock when required, as, for
instance, when backing or going astern.
accompanying engraving shows the man.
per in which this invention is carried into effect.
A isa screw propeller shaft, B the inboard end,
C is a plunger which may be in & piece with, or
preferably in a separate piece from the shaft, D
is a cylinder or case in which the plunger is free
toirevolve and play. The plunger is shown
hollowed at back for the purpose hereinbefore
mentioned. a a areannular recesses in the out-
side of the plunger, E is a pipe communioating
with a force pump F, and also by the pipe b fitted
with a stop-cook ¢ with an air versel G.

In the Thames district, at Auckland, a native
has produced 21b. of gold, said to be discovered in
that neighbourhood ; but he wishes, very wisely,
10 make the reward of £2,000 offered by the
Government secure beforg revealing the precise
whereabouts.

[y
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MR, CHARLES LUNGLEY,
of Deptford, in the county
of Kent, shipbuilder, has
patented some improve-
ments in steam engines
applioable to such as are
in part worked at high
pressure and are fixed to
the boiler on a separate
bedplate and with a con-
denser attached so as to
oonstitate part of the
bed.plate, the shaft being
solid so as to form the
eocentrics for working
the air pumps and such
other parts of the engines
as may be required. The
intermediate or other
parts of the shaft of
oscillating and  other
engines are forged with
solid eoccentrics on the
shaft,and thus the expense
and risk of cranks on
shafts are avoided. This
is applioable to all kinds
of engines, and is intended
to dispense with the
oranks, which are so
liable to break. The air
pumps are also worked
from the piston rod, and
supply the boiler direct
from the ocondenser,
thereby diminishing all
the before-nzmed wi)rk-
ing parts, and simplify-
ing the general working
of the engines.  For this
purpose/’a cross-head is
fitted to the end of the
connecting rod extend-
ing to the outside of
the guides, and to this is
attached the air pump
on one side and the oir-
culating pump on the
other. The air pump in
this oase acte as a feed
pump, and pumps direct
from the oondenser to
the boiler,
The accompanying en-
graving shows the manner
in whick this invention
is oarried iuto effect. A
is a bed-plate fixed upon
a steam boiler, B B isa
framing on which the oy-
linder, condenser, and
parts connected with them are supported,
C is the condenser, D is the cylinder, E is the
piston rod, F is the cross-head, working up
and down on the guide rods @ G. This cross.
head is carried ont on each side beyond the
guide rods, and has fixed to it the piston rods
H H' of the air pump I, and feed pump K. L is
a rod cc ted to the tric P, aund M is a
rud conneocted to the eccentric O. N is the shaft
showing the ecoentrics O and P, which are forged
solid therewith. Q is the pipe from the con-
denser to the feed pump K.

PARAFFINE LAMP BURNERS,

TaE object of this invention is to dispense with
the draught chimney usually required for lamps
in whioh camphine, paraffine, and other volatile
oils are consumed. In performing this inven.
tion, a patent for which has been granted to Mr.
Isaac Watts, jun., of Manchester, the tube for
the wick and the apparatus for raising the wigk
are made as usual, bat the wick tube is sur-
rounded by a perforated casing; it is circular
below and connected to the wick tube. The
upper part is tapered and terminates in a flat
slot with overbanging lips and open sides. This
casing supplies the requisite air to the wick for
the combustion of the volatile oil, and gives also
the desired protection to the flame. In the an.
nexed engraving fig. 1 is a front view of the im-
proved burner, fig. 2 is a transverse section,
fig.3 a plan, and fig. 4 & longitudinal section of
the same,

In these views a is the tube for the wick, and
bis a oross shaft with two small catoh wheels
and a milled button, forming the apparatus for
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raising the wick in the usual manner, ¢ is a per-
forated casing surrounding the wick tube. The
perforations are to admit air for effecting the
perfect combustion of the camphine, paraffine,

F

Flic.3 FIG.4

or other volatile oil to be consumed. These per=
foratious may be made asshown, or in any other
convenient manner. The lower end of the
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casing O is circular, and it is solderéd or other-
wise secured to the lower casing d, which is alsn
perforated to admit air to the flame, and the
lower casing d is conneeted to the wick tube by
the disce. The uppet patt of the oasing ¢ is
gradually tapered, and terthinates in & flat slot
with overhanging lips f and open sides g. 'The
top of the wick tube is rather below the top of
the casing ¢, and consegtiently the lips f protect
the flame from the surtounding air, while the
peculiar shape of the open sides g, with the per-
forations in the upper and lower casings cand d,
supply sufficient air to the flame to create the
draught and to support combustion, thus render-
ing the dranght chimney tinnecessary. To the
lower end of the lower ousing d is soldered or
secured the ring h, by which the burner is con.
nected to the lamp.

POLISHING METALS.

Msz. GEorGe Printy Wi#id#t, of Abinghall,
Gloucester, enginser, arid Mt John Fox Gloyn,
of Manchester, have patentad wn invention for
improvements in the preparatidin shd application
of certain materials for the Ptﬁl‘pue of cleaning
and polishing the surfates of ttietals, which are
also applicable to other purpuses. In carrying
out this invention the patentees take the slag,
dross, or cinder produced f¥om the smelting of
iron, copper, and silver, ind suliject it to a suit-
able action of crushing, gﬂmiiﬁai or pulverising
by machinery, and when it i8 sulficiently crushed
or pulverised, it is siftcd ints suitable degrees of
fineness to suit the variotis purposes to which it
is to be applied. The material thus produced is
suitable for cléading and polishing metals,
sharpening knives, razors, and other cutting
instruinents, and may be used in the samo manner
as sand, emery; aid sitiiilar materials are now
used for the bid purposes, and will bé found
very stperior dhd more economical than sand,
omety, of sititilh# Riticles. This material is also
applicable {0 Bltering machines, as it makes an
excéllent Alsting medium, and will supersede
the use of chidFeonl, felt, and similar articles used
for filtering $hter dnd other liquids. It also
makes an exc! lént cetnent for covering the out-
sides of builditigs, tovering the surfaces of roads
or streets, eitliét used alone or mixed with other
cemeénts, 4 & cement for the foundations of
houses ot otligy buildings, roads, walks, or simi-
lar purposes the powder is mixed with lime or
other #uithblé matetial. It may also be used
alone or othéfwise as a tooth powder. This
powder mized with soap makes an excellont
material fof #buring floers, decks of ships, or
other places; and it also makesan excellent hand
soap, whicl sy be used de a substitute for-the
ordinary asnd soap,

PUBLIC TELEGRAPHS AND RAILWAY
COMPANIES,

TaE recent increase in the charges for the trans-
mission of telegraphic messages bas led to the
appearance of the following article in the Scotsman
of Monday last :— 1t is mattet of satisfaction and
hope that influentinl representative bodies—such as
the Edinburgh Chamber Commerce—should
cease to regatd dnt public telegtaph system with
comparative itidifference. The enlightened opinion,
the vigilance, and the activity of those Eodies,
have not unfreqietitly been productive of great
benefit, by overthrowing gigantic railway and
other ocombinations lnml{ indt tho public interest,
and by giving a stimulus t6 reform in much that
concerns the national welfare. Little attention
has, however, been paid to the progress and con-
dition of teleggtaphy, the management of which,
less undet the itifttaence of public opinion than that
of a railwiy comptiny, has been permitted to take
jts own couras tnchecked ; and thus has resulted
that unsatisfattory performance of the public ser-
vica which induced Mr. George Harrison to sug-
gest the formation of a committee of the Chamber
of Commerce with the object of stimulating tele-
graphic reform. That committee has already
received ample enidence of the existence of a wide-
spread feeling of dissatisfaction throughout the
country, at once conclnsively proving the necessity
for tl{fn active steps to remedy the evils com-
plained of. hat may be the regult remains to be
secny but, 8o far a8 we are aware, the committee
bave not directed their attention towards, if indeed
they know, the chief cause of that combination of
the telegraph companies which has been iilmat.]y
pronounced to be in some respects worse than a
monopoly. That caase is the extraordinary nature
of the relations which sdbsist between most of the
railway and the two oldest telegraph companies.
It fnil information be acquired as to the nature

and extent of those relations; let railway boards
and managers be taught and convinced that in
connectjon with this matter their real interests are
the public interests, and monopolistic combination
will gtadually become impossible; a fair fleld will
be presented to public and to private enterprise,
valnable inventions now unused will be utilised,
and telegraphy will receive that powerful stimulus
which is 80 desirable, and which will tend towards
that full and unfettered davelopment which is sim-
plysimpossible under the existing arrangements.

Before stating the nature of some of those agree-
ments which railway companies have entered into
—in mangy cases to their own and to the public loss
and inconvenience—a brief statement of the canses
which have led to the present combination may not
be uninteresting. The Electric and International
Company were in possession of a legalised monopoly
for several years. Evidence baving been laid,
however, before a Parliamentary committee, which
conclusively proved that publio business was per-
formed in a most unsatisfactory way, a continuation
of the monopoly was refused. The British and
Irish and the Magnetic Companies were then
formed, and subsequently amalgamated, thus
leading to a considerable reduction of rates. On
the establishment of the United Kingdom Tele-
graph, the older companies agreed to divide a
certain portion of their business and profits, and
not to oppose each other in certain places. Mean-
while, the United Kingdom Company, proclaiming
loudly their intention of establishing and maintain-
ing a wuniform shilling rate, were received
everywhere with satisfaction. = No mention
wns made of the fact that their act left them at
liberty to raise their tariff; and with the utmost
confidence in the professions made by the agents of
the company, merchants, manufacturers, and joint-
stock associations, advanced sums of money suffi-
cientlﬁ large to enable the company to extend lines
from England to Scotland, without encroaching on
the capital. No sooner, however, did the company
attain the ultima thule of their extensions—Aber-
deen—than they turned round and solemnly inti-
mated that the shilling rate did not pay, and that
the price for long distances must be doubled. Itis
not to ba #ondered at, therefore, that some of those
bondholdets, whose too great confidence made the
compauy what it is, should now endeavour to resent
the unfair dealing by instituting law-suits. With
judicious mannﬁemeut and fair encouragement, the
shilling rateé will pay, and pay well. The dividend
of one of the companies, which, for ten years, con-
tinued stationary at 7 per cent., rose on the intro-
ductioti of the shilling rate till it reached 9 per
cent., and tbis; too, with additional competition
in all the leading towns of England and Scotland.
We assert, and we do so advisedly, that the United
Kingdom Company have irreparably lost a splendid
opportunity of stccess, chiefly from causes within
their own conttul. The public and the press were
in theit favour, and by judicions management that
favour could have been retained and increased.
Tak= one case ottt of m'ny. The introduction ofthe
shilling rate led to the transmission of special news
telegrams, which frequently contained many
thousand words. The amount of money paid for
those telegrams alone not unfrequently exceeded
the whole week’s income from private sources of
any one of the companies in Edinburgh. Here was
8 n°w and a daily widening field, which in enter.
prising hands would have been most assiduously
cultivated and extended, being more productive and
less expensive and troublesome than the ordinary
sources of revenue. Bat the telegraph company
would not be gunided by the principles of ordinary
mercantile transactions. Those who would use
their lines to the extent of twenty thousand words
a week were charged at a rate practically a half
higher than he who would use them to .the extent
of twenty words in a lifetime. If a railway com.
pany ignored season and return tickets, excursions,
fétes, and reviews, and demanded that every ton of
coals and of heavy should be paid for at as
proportionately high a rate or even higher as a
parcel weighing one gound, no ome would be
surprised if the dividend were nil,

The proximate cause, however, of the increased
tariff lies in the fact that a few months ago the older
companies hired the United Kingdom Conﬁpan{ to
transmit all public intelligence north of Manches-
ter ; and the latter being thus ** kept,” could not in
gratitude fail to resist the importunities of her pro-
tectors, and accordingly the rates were raised.
The shilling tariff had popularised telegrapby to a
certain extent—had rendered it a kind of necessity ;
and the question, in one quarter at least, was not
whether the low rate wou?d pay, bnt simply one of
this nature :—Even if there is a falling-off of forty-
nine per cent. in the number of messages, which
cannot take place now that the public are accus-
tomed to telegraphy, is it not clearly better to
transmit fifty-one messages at two shillings, than
one hundréd at one shilling P The ekilfully
contrived subsidising of the United Kingdom Com-
pany has thus led to that powerful combination,
carelessness, and delay com Yuined of by the Cham-
ber of Commeroe. Instead of transmitting public
despatches directly from Londom to the whele

country 88 formerly, one company uudertakes
transmission to Manchester, and the other from
Manchester northwards, so that the risk of error
and delay is now doubled, and in some respects
worse than doubled. The one company occupy the
roads, wkilst the others occupy every railway be-
tween Edinburgh, Glasgow, and all the leadin
English towns, to the absoluto exclusion of all ar
sundry. Most of the leading railway companies
have not only paid for the erection and maintenance
of their own telegraphs, but have sacrificed their
own rights in many cases, and granted to oume or
other of the older companies privileges which are
absolutely incredible. What board of directors
would pay a locomotive builder full prices to con-
struct locomotives, and, without a shadow of reason,
enter into an agreement with him under a pensity
of thousands of pounds to employ him and him alone
to build and repair all engines; to suffer him to run
engines and trains of his own—to empower him to
prevent those ot any other builder or other com-
pany from appearing on the line—to convey him-
gelf, all his workmen and apprentices, all his
materials, stores, parcels, and correspondence, free
of charge, and to empower him to dictate who and
what should be conveyed by any train P—and all
this for half a century. And yet, such an agreement
would not be a whit more absard than some which
exist between railway and telegraph companies. The
North British have found that an agreement of the
Edinburgh, Perth, and Dundee line absolutel
preclades them till the year 1894 from erecting a
single mile of wire on their own poles, from 1n.
troducing or using sny eléctrical apparatus what.
ever, from fixing a single insulator on any inch
of their own ground or_property, from erecting a
pole, and from permitting any or associa-
tion of persoms to erect; control, and maintain
telegra; h company.

hs, save only the telegrap!
addxtiog, -’undry incredible ;irmeges are con
to that company. Hence the reason why such
places as St, Andrews and other quarters in Fife.
shire are wholly deprived of electric communica-
tion ; and many towns throughout tho country are
in the same disagreeable position. The telegraph
company know their advantage, and will not
extend {ines to those places save on their own
terms. Thus the public are not only deprived of
the use of an invalnable invention, but they are
deprived of all hope of competition. Thus, the
county of Caithness, to which communication dur.
ing the herring tishery would be invaluable, has
entirely failed to obtain the benefit of that com-
munication, although offers have been made to pay
the cost of extension by public subscription.
Hence, year by year, a great interest is seriously
injured by isolation from the markets of the
south and of the Continent, simply because the
arrangements of the Inverness and Perth Junction
Railway pravented competition when competition
was in the field. £1,500 would bave covered the
cost of extension. £3,000 were demanded, with a
guarantee that if the revenue in Wick fell short of
a stipulated sum, the fish-curers and dealers would
meet the deficiency for a period of twenty-one
years, And what were the advantages held cut to
them in return ? The ptivilege of sending medsages
over a lino which theg had much mots h&h mﬁdﬂ
for, at four timesthe price which prevai the
larger towns! Is a system of this nature—a system
which thus holds one half of the country at its
mercy, and cripples industry by depriving it of one
of its most valuable auxiliaries—deserving of aught
else at the hands of business men than of every
legitimate effort to complete its overthrow P .
ailway boards have uttetly failed to see that
by means of some of their agreements they have not
only sacrificed publicand private interest extensively
—have not only cut off whole towns, parishes, and
counties, from all hope of communication for years
to come, but have sacrificed their own interests to
an extraordinary extent. They have failed to see
that their policy tends to stifie competition ; that
it is for their own us well as for the public interest
that competition should be encouraged ; that com-
petition would give them superior instruments,
superior lines, superior wor! nship, superior
maintenance, lower prices, better attendan:
and, above all, absolutely complete use of, nﬁ
control over, their own wires — what many
boards have not at present. In the trial of
a collision case, would the excuse avail them
that their wires could not be used at the
moment, in consequence of their being occupied
with private messages; or that they could not
usa sach and such an nxzfmtus to prevent the
collision, because they had sacrificed their rights
to purchase any electrical apparatus save from one
company ? Isitnot a fact that in many cases public
safety has been endangered, and traffic interfered
with, not for hours or for days, but for whole years,
as on the Edinburgh, Perth, and Dundee line,
solely because certain boards had bound themselves
hand and foot 8o helplessly that they could not
obtain the use of their own wires, at any moment ?
What guarantee have they against that progress
of electrical science which may, and assuredly can,
render collisions a thing of the past, and increase
the value of their lines by rendering it perfectly
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safe to convey ten times the existing trafic? What
pledge have they that they could secure the use of
inventions which would attain those objects ? Is it
pot a fact that some of our companies have ren-
dered themselves so helpless that they must fall
back on a signalling apparatus abandoned by its
inventor twenty years ago as frequently useless,
and even dangerous? But, what 18 more to the
point, most railway boards have utterly failed to
see that, instead of paying telegraph companies
and conveying officials, &c., free, that telegraph
companies should pay them—that the mere right of
way is_of great value, and that that right of way
could be let advantageously to public companies
and private persons alike. If a pound or two
pounds per mile wero charged for rental, some
great railway companics would derive an income of
thousands of pounds a year without troubls or out-
lay. No telegraph company would take the road
under any circumstances if a railway were open to
them even at a highor rental than we have stated.
The South-Eastern and Dover Company have per-
sistently retained their wires in their own hands
under 1ntelligent supervision, and, as was lately
shown, with the result of an immunity from
accidents such as no line in Europe can show. In
some cases there are twenty, thirty, and forty
wires converging towards one quarter. Here would
be a fair source of revenue on a line of several
hundreds of miles—an income instead of an outlay
of thousands of pounds. The iron trade of
Glasgow, Liverpool, Manchester, and London,
bave expended from £15,000 to .é:!0,000 a year
on telegrams alone. And yet, if the railway poles
were open to their use, the trade could bave
bad a line of their own—absolutely devoted to their
own use, and much better worked—for a merely
preliminary outlay of less than £5,000. So that
not merely national, but great vested interests are
seriously injured by the existing arrangements.
The merchant, the manufacturer, the ironmaster,
and the coalmaster alike suffer from difficulties in
communicating with their distant places of business.

If the Chamber of Commerce could succeed in
placing the whole matter in its trae light before
every railway board in the kingdom—urging those
whose agreements are about to expire to leave their
lines free, and those whose agreements will continue
in force for years to excrcise a judicious revision,
they will not only gradually break down the existing
combination, but confer a lasting and really in.
calculable benefit on the whole country. The
fact of the chief lines being open would be half the
battle won toa new company, as it is the closing
of those lines alone which prevents immediate com.
petition. The Bonelli instrament—one of the most
philosophicel and remarkable inventions of our time,
although susceptiblo of improvement—was howled
and brayed down by an interested o‘fpoeition. Yet
there is reason to believe that, had its promoters
at first seen their way to traverse the railways, it
would ere now bave been flashing its sixpenny
messages between Edinburgh, Glasgow,and London,
and wearying us at our breakfast tables with its daily
budget of ten columns of the *‘latest news.” Nay,
more : under the existing system, invention is
completely fettered, if not absolutely stified. In
most cases thereis no field for it. The public are
thus deprived of the benefits of instraments
greatly superior to those in use. What progress
can invention bs ex to make 1f there
is absolutely no market? An eminent elec-
trician justly remarked—‘It is idle to bring
forward anything new, however useful or perfect.
The market is effectoally closed against us. Two
telegraph companies monopolise most of the railway
connection, and it is for their interest to sell their
own apparatus, to the exclusion, wherever possible,
of all others.” Could improvement be ex?ec}ed in
any department of indastry, more ially in one

CapraiN  CrLaxTtoN, of
Park-road, Brompton, the
fioater of the great tubu-
lar bridge, has evinced
his interest in the ques-
tion of railway inter-
communication by patent-
ing an invention having
for its object improve-
ments in railway carringes
by which the security
of passengers against
personal assaults and
other insults will be ren.
dered more perfect, and
by means of which
evidence against offend-
ers would be easily
obtained. For these pur-
poses he makes an
opening in each of the
partitions which sepa.
rates one compartment from another, and
fills the same with wire gaunze. The whole is
made of sufficient size to allow sound to
pass with sufficient facility toalluwany loud noise
to be heard freely from one compartment to
the next through the gauze, and also when the
gauze is forcibly removed to enable a person to
see freely from compartment to compartment,
but it is not made sufficiently large to allow of a
person passing throuogh it. The gauze is suffici-
ently fine to prevent its being scon through, and,
to prevent ordinary conversation being heard
through it, it may be usod double if required.
In the engraving fig. 1 shows a tranverse
section, and fig. 2 a longitudinal section of a
compartment of a railway carriage. a a are
two holes or openings formed through the
partition b b which divides two compartments
of a railway carriage one from the other.
These openings or holes are shown to be above
the ordinary netting, but this is not essential,
as they may be lower down when desired.
The drawings show the shape of the openings
to be rectangular, but this may be varied. In
ench opening or hole a frame is hinged to
admit of its being opened from either side by
a suitable handle and catch; or the one
may be arranged to open into one com-
partment, and the other into the other
compartment. The frames have wire gauze in
them which will admit of sound passing from
one compartment of a carriage to another, so
that, in the event of any person making any un-
usual or extra noise in one compartment, it
would be heard by passengers in the next or
other compartment of the same carriage, whilst
ordinary conversation would not readily or at
all be heard from one compartment to anothez.

INVISIBLE PHOTOGRAPHIC IMAGES.*
By Mge. M. Carey Lea,
SoMB experiments in which I have lately been
engnged seem to me to finally settle the long-con-
tested question as to the nature of the invisible
photographic image, and [ hasten to send a very
brief description of them, hoping it will be in time
for your July number. The view that the change
which takes place in an iodo-bromised plate in the
camers, is a purely physical one ; that no chemical

essential to the welfare of the whole country, if
that department were absolutely in the hands of
one capitalist, who found it for his intcrest to use
his own antiquated engines, and manufacture his
own antiquated goods, absolutely uncontrolled by
{:ublic opinion or by Parliamentary legislation ?
Would we now enjuy such great facilities of com-
munication had the whole railway and steamship
system of the empire been in the hands of one or
at most of two companies? Unless something is
done to breuk down the existing railway arrange-
ments, telegraphic reform will be impoesible for
the next half century; and the country of free
trade—the conntry where commerce and manufac-

position takes place, and neither liberation
of iodine nor reduction of silver, has obtained a
pretty genernl acceptance. But latterly it has been
opposed by two distinguished photographers, Dr.
Vogel and Major Russel. The former affirms that
iodid of silver is never sensitive unless thereis a
body present casable of taking iodine from it under
the influence of light. And Russel believes that
the developed image is chiefly produced at the
expenso of the silver baloid in the film, The fol-
lowing experiments seem to me to decisively close
this controversy in favour of the physical theory :—

Experiment 1.—If the iodid or bromid of silver
in the film undergoes decomposition in the camera,
and still more, if the developed image is formed at

tures are being developed with daily leratin,
velocity—the country in which the telegraph itself
was invented, will be deprived of the full benefits
of an invention the great uses and powers of which
cap only be developed to a fractional extent under
the existing systen. The Chamber of Commerce
can accomplish much; it bas accomplished more
than telegraphic reform; and it will be strange,
indeed, if acting separately, as well as in conjunc-
iion with kindred bodies throughout the country,
it does not give such a stimulus to electric commau-
pication as will lead to that fall and free develop-
ment which is so necessary to every class of the
people.

its exp , the film of iodo-bromid must necessarily
be greatly consumed in the development under
the dense m;)ortionl of the negative, which it has
contribu to form. To settle this point, I
exposed and developed an iodo-bromised plate in
the ordinary manner. Then, instead of removing
the unchanged iodid and bromid by fixing in
the ordinary manner, I took measures to remove
the develo%ed image without affecting theiodid and
bromid. This I succeeded in doing with the aid of
a very weak solution of acid per-nitrate of mercury.

* Communicated to the ‘* American Journal of Science
and Art '’ for July, 1865. oo
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Now, if the iodid, or bromid, or both, had becen in
any way decomposed, to form, or aid in forming,
the developed negative image, when this came to be
removed, there should have been lelt a more or
less distinct positive image, depending upon vary-
ing thicknesses of iodid and bromid in the film,
much like a fixed negative that has been completely
iodised. Nothing of this sort was visible, the film
was perfectly uniform, just as dense where an in-
tense eky had been, as in those parts which had
scarcely received any actinic impression, and lovk-
ing exactly as it did when it first left the camera,
and before any developer bad been applied. This
experiment seoms sufficiently decisive. Buat the
following is far stronger :—

Experiment 2,— A plate was treated in all
respects asin No. 1, except thattheapplication ofthe
nitrate of mercury for removing thedeveloped image
was made by yellow light. The plate, now showing
nothing but @ uniform yellow film, was carefully
washed, and an iron developer, to which nitrate of
silver and citric acid had been added, was applied.
In this way the original image was reprod N
and came out quite clearly with all its details.
Now as every trace of a picture and all reduced
silver had been removed by the nitrate of mercury.
it is by this experiment absolutel demonstrated
that the image is a purely physical one, and that
after having served to produce ome picture, that
picture may be dissolved off, and the eame physical
1mpression may be made to prcduce a second
picture by a simple application of a developing
agent,

Since the above was written, I haverepeated the
experiment with a pyrogallic development with
similar results. Both the first and second develop-
ments may be made with an iron developer, or
both with a pyrogallic. The experiment su
without the least difficulty in either way.

TO CORRESPONDENTS.

The Mxosanics' MAqAZIN® is sent post-free to sub-
soribers of £1 1s, 8d. yearly, or 10s. 3nd, half-yearly, pay-
able in advance. Post-office orders made payable to Mr.
R. A. Brooman, of 166, Fleet-street, E.O.

Advertisements are inseriid in the Mxomawics' Maaa-
Nk at the rate of €d. per line, or 5id. perline for 6 inser-
tions, Sd. per line for 13 insertions, 4M. for 26 insertions;
and 4d. a line for 52 insertions. Each line oconsists of
about 10 words., Woodcuts are charged at the same rate as
type. Special arrangements made for large advcrtise-

ments.
Al FPwes hould be add

1 d to the Epirox,
166, Flcet-street.

10 izsure inservion in the following number, advertise-
ments shonld reach the ofice not later than 5 o’clock on
Tharsday evening.

We must absolutely decline g to i
tions unaccompanied by the name and address of the
writer, not necessarily for insertion, but as a proof of
good faith,—Ep, M. M.

Receivep.—R. P. E~J. N.—G. S.—R, P. E.--W, R,
W. W.-G.8.—~J.H. T.—W.B.—W, H. P.—W. L. W,
—J.8.—T.C. 0.

R. MarsTON.—The q ity of water required for a tur-
bine depends upon the fall of the water. A l-horse power
turbine will require 40,000 cubic feet per hour for 1ft, fall, or
4,000 for a 10fc. fall,

Hliscellnnen,

Seventy despatches from different parts of Europe,
and which contain meteorological observations, ar-
rive at M. Le Verrier’s bureau in Paris, between 9
and 11'30 a.m., every day. The observations in
these are immediately reduced, the weather fore.
casts drawn, and between 12 and 1 theyare tele-
graphed to all parts of France and various Earo-
pean capitals, At 2'30 p.m., the daily bulletin is
issued, and circulated to all correspondents for the
cost of the paper and printing. M. Le Verrier sug-
gests the formation of a central and Euro,
burean for contracting the international part of the

[YyunTy

service,
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Orders have been received at Woolwich Arsenal
_that all d and slides for ship guns of six
tons weight and upwards are to be of wrought iron.
A considerable number of wooden gun-carriages
and slides were made before it was discovered that
wood was unfit for that purpose. A considerable
time must therefure elapse before the requisite
machinery can be got ready, and the men accus-
tomed to making iron gun-carriages.

New mrnaﬁu of a luxurious kind are about to

laced on the Nicholas Railway between St. Peters.

urg and Moscow. In addition to a handsomely
furnished saloon and smoking chamber, each
carriage comprises a series of smaller apartments
opening on both sides of a corridor. The sofas,
ottomans, and cushions of the daytime are at night
converted into beds, mattresses, pillows, &c., so
that the passengers can sleep with all the comforts
of home. These improvements are not confined to
the first-class carriages, but are extended to those
of the second and third.class. Our railway
directors and managers would do well to follow this
example. Of course a slight additional charge is
made to passengers using these conveniences.

It appears, by an official document, that in the
year ending $arch 31t last, the duty paid on patent
medicines produced as much as £55,333 0s. 43d.

The following statement gives an idea of the cost
of keeping Paris clean:—The sweeping of the
m ised roads costs £33,680 a year ; the clean-
ing of the paved ways £91,000, of which £3,120

oes for materials, £20,400 for carting away the
iin, and the rest in paying the sweepers, who
oonsist of women as well as men. The expenses of
management and superintendence are £10,400.
Total expenditare, £135,080.

A heavy fall of rain took place at Kingston,
Jamaica, on the 19th ult., which was estimated as
equal to two inches, or about 45,000 gallons to the
acre, in one hour and twenty minutes. During last
year the fall of rain on the 24th of May in twenty-
four hours was equal to 43,000 gallons, and on the
27th of May of the same year within the same space
45,000 gallons. In proportion, Kingston has not
had a similar fall of water since the year 1848,

Oaken barrels may be prevented from colourin,
spirit by dissolving one part of ammonia alam an
two parts of sulphate of iron in one hundred parts.
Well wash the casks with this solation b riling hot,
and allow them to stand for twenty-four hours.
Then rinse out the casks well, dry them, and
finally give them a washing with a thin solution of
silicate of soda.

From New York we learn that a project has been
started for a line of steamers between that port and
Bristol, to be called the Transatlantic Express and
Passenger Btesmshig Company. The idea is to
apply the Eur:{)eun otel system to ocean steamers
by charging only for the berth occupied, and allow-
ing each passenger to pay separately for meals.
The company are to construct several iron steamers
after an improved pattern, large, roomy, and of
light draunght, and with a height "small in propor-
tion to tho length (500ft.) and width, so as to pre-
vent rolling and pitching.

We learn from a Rouen paper that Messieurs
Gouverneur, De Batter, and Eichelbremer, of
Nogent-le-Retrou, in the department of the Eure.
et-Loire, have succeeded in perfecting a method of
obtaining a cheap gas for lighting purposes. They
simply use the refuse of apples and pears after the
manufacture of cyder and perry. The apparatus
consists of a portable furnace and still head, an ad-
ditional piece which performs the fonctions of con-
denser, washer, and purifier of the gas, and a gas-
ometer. Each charge yields 500 litres, or half a
cunbic metre of gas, or at the rate of 170 metres per
ton of the refuse. The heat required for the distil.
lation issaid to be 200 deg, Cent., or about one-sixth
of that required for coals. The advantages of this
gas are said to be that it does not contain sulphur,
burns without any odour, has no effect on paint or
gilt work, and possesses more illuminating power
than coal ‘gas. Several manufacturers in the dis-
trict are said to have availed themselves of the
invention, and farmers are delighted with the
prospects of converting useless refuse into gas or
money.

The iron screw steam ram corvette ** Pallas,” is
ordered to carry the following armament :—Four
300 and two 100-pounder Armstrong guns in the
midship batteries, four 40-pounders on the upper
deck, one in the captain’s cabin, and one abaft, and
two pivot guns forward and aft on the weather deck.
She 18 rapidly approaching completion, and will be
undocked on the 30th of November next.

The great Chicago Lake tunnel is being pushed
forward very successfully. The mammoth crib,
which is to be the terminus in the Laike, has just
been sunk about two miles from the shore, from
which distance the water to supply the city will be
taken. The work advances at the rate of 17ft.a
day, and the workmen have already bored it out
from the shore at a distance of 3,206ft. When
completed the cost of the tunne! will not be less than
2,000,000 dol.

Trials were made last week on board her Majes-
ty’s ship *‘ Excellent,” of Mr, Cunningham’s train-
in%yinch for traversing heavy gune on board ships
and in batteries. This simple and efficient method
of training heavy guns is fitted to a 300-pounder or
12 ton gun on board the above ship, and its working
was very successful. Two men traversed the gun
from extreme right to extreme left, and vice versa
(40 deg.) in nine seconds, and one man could easily
train the gun for ordinary range firing, The train.
ing winch involves no fittings about the carriage or
deck, and so simple is the application of it that it
was fitted to the gun on board the * Excellent ” in
less than one hour, and the gun was at once manned
and worked, The training winch can be attached
to any description of traversing carriage without
alteration to the carriage. It isadmirably adapted
for guns in batteries, as it enables them to be
trained from positions of safety to the gunner, and
also with more precision and greater rapidity than
by the ordinary means. This consideration also
particularly refers to iron-clad ships, as the train-
ing winches are placed between the quarters and
quite out of way of shot entering the ports,

We understand that Captain Colomb and Captain
Bolton’s arrangements for signalling are being used
in conjunction in the British army, and that the
two officers are still engaged in perfecting, with the
results of their joint experience, the system aund
apparatus for all purposes.

The works of the Pneumatic Despatch Company
from the North-Western Railway terminus, Euston.
Euare, to the central dep6t at the Bull and Gate,

olborn, are very nearly completed, and the line
is expected to be in working order within a few
days. Under the direction of the ocompany’s
engineer, Mr. Rammell, a carriage has been passed
backwards and forwards in the tnbe. The actual
terminus of the trunk line, apart from that between
Holborn and Enston-square, is intended to be con-
structed in 8t. Martin’s-le-Grand, and to this epot
the tube will be eventually carried, having already
reached the brow of Holborn-hill, about half a mile
eastward of the centra! depdt. The present line
may be regarded as the trunk of a future extensive
pneumatic system, the branches of which will
intersect the principal districts of the metropolis.

During the year 1864, out of nearly 27,000
persons who were engaged in raising upwards
of ten million tons of coal during the time, 119
were killed and 218 injured by 95 accidents which
occurred.

A correspondent of the Times calls attention to
the fact that, while a telegram can be sent from
London to Paris, and thence to Lisbon, for 9s. 2d.
(namely, 5s. to Paris and 4s. 2d. from Paris to
Lisbon{, the charge from London to Lisbon direct
is 16s. This differencein favour of France is said
to be in comsequence of a convention between
France, Spain, and Portugal on the snbject ; but it
is fair to suppose that, upon the- necessary
measures being taken, England might be placed on
an equal footing, and, as the number of telegrams
is rapidly increasing with the progress of our
commercial relations with Rio de Janeiro and
Buenos Ayres, the question seems to demand
attention,

It is stated in France that the miniature railway
which is to connect Enghien with Montmorency
is to be opened to the public towards the end of the

year.

The following are the principal dimensions of the
new iron-cased frigate Hercules, of 1,100 horse
power (nominal), which is about to be commenced
at Chatham :—Length between perpendiculars,
305ft. ; extreme breadth, 59ft ; depth of hold, 20ft.
7in.; barden in tons 4,513 14-94. Her sides are

proposed to be constructed of a thickness greater | of

than any vessel now afloat, in order torender her as
nearly as possible invulnerable to the heaviest
description of ordnance she may be called upon to
face. For this purpose the Hercules will be plated
with a thickness of no less than 11}in. of iron, in
addition to 32in. of timber backing at the water.
line, and in immediate contiguity to her gun battery.
Her armour-plates will be composed of the best
description of rolled iron, 9in. thick, in addition to
which a double skin of iron-plating, composed of
plates 1}in. in thickness, will be worked behind the
10-inch teak backing, to which the armour-plates
will be bolted. Behind these again will be 23in. of
timber, and, finally, the ordinary §-inch inncr
plating, or skin of the frigate.

A conference of members of council, secretaries of
science committees, and science teachers, of the
Lancashire and Cheshire Union of Mechanics’ Insti-
tutes, was held at the Manchester Institute, on
Saturday last, for the purpose of considering the
fees paid by pupils, the examinations and prises
awarded by the Government, and other matters
relating to science teaching. Dr, Watts occupied
the chair. Mr. J. C. Buckmaster, from the Scienee
and Art Department, stated the results of the last
examination, He said the first examinations were
held in 1861, when there were only seven certificated
science teachers in the two counties and six classes
with 137 pupils. Now there were forty-seven cer-
tificated teachers, thir{y-seven classes, and 2,063
pupils in the district embraced by the association.

The Hamilton (Canada) Times states that on the
18th ult., Leslie, the American Blondin, crossed the
Niagara at the Falls on & rope 961ft. in length. He
started from the American side wearing about his
waist 8 broad band of thin iron, and from this
chains led to his wrists and to bands encircling his
legs about the knees. The irons were bona fide, not
of the description provided for a previous perform-
ance of the kind, and weighed about 281b., which,
with the balancing pole, made a load of nearly 80Ib.,
which was carried over the rope. A high wind was
blowing at the time. When he arrived at the
Canadian shore, his appearance indicated that the
feat had been a trying oue. He speedily recovered
his composure, and in five minutes started on bia
return, on this oocasion relieved of his shackles, and
Betforming several ventures on the way, such as

anging from the rope by his feet, the violent gusts
of wind sometimes rendering his position one of
extreme peril.

Among the numerous Flau for rendering the
bottoms of iron ships proof against fouling, is one
by Mr. Malley, Lloyd’s surveyor at Plymouth. It
consists in completely encasing the ship’s bottom
with wood to a considerable height above the
deep load-line, and then covering the wood with a
sheathing ef yellow metal in the same way as the
bottom of a wood ship is sheathed. This method of
treatment he appliéd to the * Iron Gem,” which is
now in the Clarence Graving Dock for inspection,
she baving just returned from a voyage to the
Brazils. The outer metalsheathing is smooth and
clean, not exhibiting evena wrinkle, while, by the
ingenious yet simple mode in which the wood
casing is secured to the hull, no metallic contact is
possible between the iron of the ship and the yellow
metal or any of its fastenings, and by this arrange.
ment galvanic action is completely prevented.

1t is stated that the inspectors appointed to carry
on the works of Messrs. Levick and Simpson, of the
Blaisa, Coalbrookdale, and Cwmcelyn Works, on
behalf of the creditors, will, in all probability,
receive an offer to take the works off their hands at
once, and to pay the creditors in full, an offer
whici:, it is believed, will be readily accepted by
tae creditors, for although the assets apparently
show a large surplus, yet if the irop trade happened
to get depressed the value of the works would be
materially decreased.

The Building News states that the annual meet-
inge of the British Association will be held next
month, at Birmingham, Excursions into the Black
Country are being planned, and invitations have

been sent in greater numbers than can ibly be
accepted. Reports on the iron trade of tge distriet
are being prepared by a local committee, and similar
reports on the coal fields, and various manufactures
peculiar to South Sta!fordshire, are in course of
prepatation. It has been arranged to inspect the
iron, fire-clay, and glass works of Stourbridge ; to
visit and examine the geological features of miley
and its neighbourhood ; to inspect the numerous
interesting works at Wednesbury; and other excur-
sions to Wolverhampton, Oldbury, Spon Lane
Works, have also been decided upon. dvantage
will be taken of the tirst day’s visit to Birmingham
to open the Central Lending and Reference Library,
in Ratcliff-place, attached to the Midland Institute.

Patents for Inbentions.

ABRIDGED SPECIFICATIONS OF PATENTS,

Tae Abridged Specifications of Patents given below are

olassified, according to the sabjects to which the respective

inventions refer, in the following Table. By the system

\assificati dopted, the 1 and chronologica

order of the spocifications is preeervod, and combined with

all the advantages of a division into classes. It should be

anderstood that these abridg ts are prepared exclu-

sively for this Magazine from official copies supplied ty

the Government, and are therefore the property of the

Proprietors of this Magazine. Other papers ars hereby

warned not to produce them without an acknowledge-

ment :—

BoiLeas AND Furxaces,—219, 224, 240, 243

BOILDINGS AND BUILIING MATERIALS,—320, 223, 332

CHEMISTRY ANV PHOTOGRAPHY—218, 344

OuLTIvATION OF THR SoIL, including agrionltural imple-
ments and machines,—203, 204

ELECTRICAL APPARATUS,—206

Fismous FABRICS, including machinery for treating fibres,
pulp, paper, &c., —212, 231, 236, 248, 251, 265

Foon sxp BEVEXAGES, includin. apparatus for prepsrieg
food for men and animals,—205, 207, 211, 221, 246, 349

FURNITURE AND APPAREL, inclading housenoid utensils,
time-keepers, jowellery, musical instruments, &o,—
203, 214, 230, 268

GENEBAL MACHINERY,—208, 337, 238, 241, 252, 257

LiaaTinG, HEATING, AND VENTILATING,—238

MeraLs.including apparatus for their manufacture,—209,
229, 259

MisceLLANROUS—222, 228, 237, 334, 235, 245, 250

Roaps AND VERicLes, including railway plant and car-
riages, saddlery, and harness, &c.,—315, 216, 239

Suips AND BoaTs, including their fittings,—210, 325,338,
233, 242

STeam kNoeixes, &c.,—217, 260

WAKFARR,—213, 247, 253, 254

202 B. Kixa. Improvements in the manufacture of manors
Dated January 23, 1865,
Ia the £ of ding to this inven-
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tion the patentee nses the following ingredients in the pro-
portions bereinafter stated, which may, howerer, be modi-
fed it derired. He first takces foar tons of animal excre-
ment or dung, which has been previonsly placed in heaps
for some fire or six months in order that it may become
well decomposed; this dung he sifts through a half inch
sieve to render it suitable for drilling ; he steeps from two
to four tons of bones in water, by preference dilute urine,
for from twelve to twenty-four hours; he then mixes and
entirely covers with sulphuric acid and allows it to stand
until the bones become a jelly. In this state the softened
bones aré mized with the excrement, together with about
from eight to sizteen cwt. of sulphate of lime. The whole
of the ingredients are mixed in a boiling state, and again
placed in heaph until the manure hecomes decomposed.
which will require at least a month before it will be ready
for use, and may with advantage be kept for a much longer
period.  Patent completed.

203 A. C. F. Derocquigky and D. GAxce. Improve-
ments in sewing machines. Dated January 24,1868,

This invention consistsin certain improvements in sew-

This invention oonsists, ficatly, in arranging and com-
hining furnaces for melting s and 1ti ,oms.othm
air may be supplied thereto by applying and using in
f: so arranged and bined one or more jets of
ateam iu the flae, funoel, ohimney, or chimnoys leading

head is formed is provided with hinges or joints at the
angles thereof, so that the frame immediately behind and
parallel with the driving seat shall he capable of falling
towards the same in a sloving position. The top part of
‘he carriage front, which ie usually oovered with leather,
is jointed to the said last-mentioned frame, and is capable

from the farnaoce, therehy creating a partial ahove
the fire or fuel in a state of combustion, the required air
to support the combustion entering at proper orifices
arranged at the lower part of the furnace. The invention
consists, secondly, in the construction of farnaces for
melting metals and smelting ores according to the first
part of the invention by arranging and combining there-
with steam boilers, and applying the wasto heat of the

is
of falling and resting upon the same, thus protecting the
glass, while those portions of the frames which form the
frout sides of the door-framing hold down in a horizoatal
or nearly horizontal position upoa the sides of the body of
the carriage. the last-mentioned portions of the framing
or door pillars are so constructed that the glass plates or
lights at the sides of the front portion of the carriage can
be slid bebind or th h the door pillars (which may be

furnace to & steam for ing the partial v
above the fire, the sides of the farnaces, or the flues or
chimneys of such, being formed wholly or partially of a
hollow vessel or hollow vessels to contain water, thcse ves-
sels formicg steam boilers. Patent completed.

210 T. Stext. Improvements in apparatus for lowering
boats and disengaging them from their taokls. Dated Jan-

uary 25,1885, 3
has for its object the combination and

ing machines, by which the patentees work buttonhol
and that kind of embroidery known as scalloping, and the
loop tambcurs, zigzag, whip, and any other kind of
stitches.  The specification of the invention is too elaborate
to he quoted here in detail. Patent completed.

204 C. T. WeLDS. Improvements in ground vineries or
glass ridges for the cultivation of grapes or other Jruit,
Dated January 24, 1865,

The length of ground vineries or glass ridges varfes
sccording to circumstances, and they have a cross section

This in

arrang of app y means of which boats may
be lowered from the decks of ships or other veseels simul-
taneously at both ends by means of a rope passed from the
blocks on each davit, such two ropes being brought together
and passed round a cleat fixed to the deck or other couve-
nient part of the ship. Then the boat is disengaged from
its tackle by the simul pening of a ctor at
each end, caused by the pull of chains of suitable length,
which become in a state of tension when the hoat has been
1 d to the ired extent. Patont completed.

1

which resembles a triangle, one of whose sides is re .
As these ground viveries or glass ridges are now con-
structed, their sides and ends are permanently united
together, The present patentee, on the contrary, unites
the two sides together by hinges at the apex of the angle
formed by them, which allows of oneside being turned over
and Iaid upon the other side, and thus easy acoess can Ho
gained to the grapes or other fruit underneath them. He
also unites each to one of the sides by hinges, so that,
when not in use, the sides and ends can be folded upon one
aoother, and the said vineries or glass ridges can then be
stowed away in a small space, or carried from place to
place with great facility. Patent completed.

205 R. R. Ricaes and C. J, Wat1s., JImprovements in
mills for grinding corn and other substances, Dated Jan-
uary 24, 1885

This iovention relates to mills in which the grinding

rf are posed of a hori al corrugated cylinder,
combined with a similarly corrugated coucave or under
grivding surface, and consists, in the first place, in form-
ing the teeth or corrugatious in the conc:ve with an
extended grinding sarface. The invention consists, in the
second place, in dividing the concave into two or more
separate paris lengthwise (but by preference into three
parts), for the purposs of adjusting each of such parts
separately to the proper distance from the convex grinding
surface of the cylinder, as required, instead of adjusting
the concave formed in one piecv as usual. The invention
coosists, in the third place, in the comhination with mills
of the constractio referred to of a flour dresaing machine,
%0 as to constitute together a portable grinding and dre.s-
ing machine, such combined machine being mounted
either on a carriage or cn a portable frame. The invention
consists, in the fourth place, in arranging the interior of
the hopper and feeding apparatus of such mills in such
manner that two or more kinds of grain or other substance
may be mixea and afterwards operated upon together in

311 A, STECENSON. An improvemont in the construotion
of mills for grinding and pulverising grain and other sub-
stances. Dated January 25, 1865.

This invention re! to the " of those
mills in which one stone is made to rotate or rab over or
in near contact with another and stationary stone. To
accomplish this the inventor attaches to the inside of the
said mill-stone case one or more pieces of metal or other
material which project inwards therefrom, preferably at an
angle near to the surface of the running stone, 8o as to
intercept the heated air and steam or moisture; and, by
copnecting into the mill-stone case at the side of oach of
the projecting or intercepting pieces a pipe or spout, he
carries the same 10 a chamber, if it contain *‘ stive,”” or
otherwise to the outside of the building. The mill-stone
case, Instead of having projecting pisces attached thereto,
may itself be made of angular or other form to intercept
the heated air. Patent abandoned. :

212 R. A. Broouax. The manufacture of a new thread
Jor weaving and other uses. (A commaunication.) Dated
January 28, 1865,

This invention consists in & particular method of pro-
ducing spotted or speckled threads, and is based on the
irregular winding of one or several threads round one
or several threads of the same or of different nature
and of diff | Suppose, for example, a
thread is unwound from a bobbin and passes through
another bobbin from which a thread of a different
coloar is being anwound at the same time 80 a8 to surround
the first thread in an irregular manner, spots or specks .;;

constructed with suitable slots therein for such purpose),
and lowered into the door casings, the latter heing made of
safficient capacity to contain the same. When the framing
is raised and placed in its upright position, the side win-
dows or lights are raised from thé door casings, and slid
behind or through the door piliars, as before mentioned,
into the other portions of the framing, which are suitably
grooved to retain them, so as entirely to close the frons
part of the carriage, Patent completed.

216 O. G¥sseLr.. Improved apparatus for adjusting the
weight of railway carriayes and engines. (Acommunication.)
Dated January 25, 18685.

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

211 W, PatoN. Improvements in packing for steam
Jointe, stuffing-boxes, pistons, and the like. Dated January
26, 1865.

In making the packing for a circular steam jolnt, for ex-
ample, a tube formed by plaiting flax or other suitable
yarns or threads is cut to length about double that of the
ring for the joint when opened. This tobe is doabled over
npon its ends, 8o that the loose yarn ends are tu-ned inside,
this being done with hoth ends of the tube, so thatthe two
sets of loose ends meet each other. The outer butt ends
formed by this means are then stitched tozether, and the
packing is worked into the form of a flat ring, and is sata.
rated with red lead or other substance suitable for making
the joint tight. This packing may, of course, be made
square or of other forms according tothe shape of thesteam
joint to be packed. Patent abandoned.

218 D. GAax. Improvemerts in photo-sculpture, and in
apparatus to be cmployed therein., Dated January 26,

865,
This invention relates to an improved method of treating
photographic portraits when iutended to be employed for
beaint ) 1 models tharef; We here
Patent aban-

give space to the detailsof this 1

doned.

219 O. D. Anrt. A new or improved apparatus, applic-
able to steam boilers, for preventing deposits thcreb.” (a
commanioation.) Dated January 26, 1863,

This apparatus consists of a holldw closed vessel, by pre-
ference of a spherical form, situated above the boiler and
made of equal strength with the same, which vessel is con-
nected at its lowest extremity with the boiler by means of
a pipe provided with a stop-oock or valve, At its upper
end the vessel carries & funnel, also provided with a cock
or valve, through which the chemical or other fluid orcom-

produced the variety of which depends on the ad

the first thread and the winding or rotary movement of the
second. The spots will, for example, be very decided if the
first thread moves and stops at regular or irregular periods
while the winding of the second thread is continued. It
will be understood that when the first thread advances,
while the d thread of a different colour winds round it,

any required relative proportions. The iuven 8,
in the last place, in forming the concave and the cap i
ome casting, and fixing the saae tothe frame, combined
with a mode of mounting the cylinder 80 asto admit of it
being moved lengthwise, in order to adjust the grinding
surfaces to their required distance apait, Pateat com-
pleted,

208 J. Roverk and H. A. B. Huover.
pile. Dated January 24, 1865.

In performing this invention the inventors ohtaiu electri-
¢ity from the atmosphere by means of a metal rod termi-
nating in a sharp point, and erected in an upright position
st the top of a house or building, ar of a mast or pole.
Taey obtain electricity from the earth by meaus of a metal
barset in an upright position in the ground (preferring
damp soil), or in a well or the like. This bar terminates
at top in a sharp point. If this point be placed nearto
the lower end of the rod ted in the , an elec-
tnc carrent will set in from tho a mosphere tu the
earth, or from the earth to the atmosphere, whereby an
electric pile is formed. When the circuit of this pile is
¢closed, that is to say, when 1n the space between the rod or
point fixed 1tn the yround or well, and the bottom of the
rod erected in the atmosphere, there he placcd a bady or an
elcciro-magnet, the various effects obiained from voltaic
piles will be obtained from this arrangement, as for ex-
ample, light, heat, and motiso power. Beveral of such
piles combined will form a battery. Patent abandoned.

20T G. HasxvrINe. Improvements in the mode of, and
(A

A new electric

the latter forms round the first thread spirals which are
plainly separated from each other; but if the motion of the
first thread be stopped or slackened, and the d thread
continues to wind round it, the spirals of the second thread
become superposed or laid one against anothet round the
first thread without leaving spaces between the spirais, and
form a spot or speck thercon. It the first thread be then
again caused to advance without the winding of tho second
thread beiug stopped, the latter will again form distinot
spirals until the advanoe of the first thread is again stopped
or slackened to form superposod or close spirals, and 3o on,
Patent abandoned.

213 J. Marsuarr and H, Mricrs. Improvements in
manufacturing ordnance and gun barrels of cast steel or of
homojencous fron. Dated January 25, 1865.

In ing out this invention the inventors form, by the
prooess of casting,hollow cylindrical ingots of cast steel, or
homogeneous iron,whi¢h hollow cylindrical ingots are, when
required, elongated and reduced in diameter by the p
of rolling, drawing, tilting, or hammering, until they are
reduced to the required size. They are then made into
ordnance or gan barrels in the ordinary manner. Patent
abandoned,

214 C. RoquEes. Imprevements in the construotion of
brushes and in the ayparatus or means connected tharewith,
Dated January 25, 1865.

This invention is more particalarly applicable to brush-
ing long hair, such asthat grown upon the heudsof females.
Th ists of a rod or shaft upon which a

Weans for, preserving fruit and other eatabl
dicadon.) Dated January 24, 1865.

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

293 J, BAtLEY. Impr
Datel Jannary 24, 1865.

Toe stand or frame of this fly or embossing press has a
hole formed in it which is bored out at its lower end to fit a
fav, and at its upper end it is tapved to receive a screw
sw, bu-h, or collar. The screw shaft which actuates the
fim is made to screw into the ram, which is tapped to re-
terteit. and the ram is prevented from rotating with the
Kr:w shaft, and is keot steadv by means of a V-formed
tart, which is adjustable to 4 V-form:d groovo extending
leaythways in the direction of the movement of the ram.
The u.per end of the screw shatt passes through the sciew
but or cullar, and fits so that a collar formed upon the
“rzv shaft comes agzainst the under side of the sccew nut,
“lich thns receives and resists the pressure when the ram
=5 A loose collar is fixed upon the screw shaft above the
rew nut, 80 that, by means of these two collars upon the
krew shaft, it is provented from moving endways. In
presics arranged according to this invuntion the ram alone
b5 end movement, and the screw shaft has simple rotary
Doicment. Puatent abandoned.

9 W., B., and J. WoopwAaRD and A. WooDwARD, jun,
Inprovements sn furnaces for melting metals and smelting
wes. Dated January 24, 1865,

7

ing presses.

ts in flyor

8 app
pulley is rotated by meaus of a driving belt, the shaft or
rod being furnished with handles by which the operator
holds the brushing apparatus against the headof the person
to whom it is applied. Upon the rod or shafe there is also
fixed s frame of metal or other suitable material, at each
end of which a roller is fixed ; upon this frame the brush
is stretched, and is caused to travel upon the rollers by
means of a helt passing from a pulley connected and driven
by thedriving pulley on to one of the rollers which carry
the brush. When stretched, the brush is in the form of an
oblong with rounded ends, and in travelling one of its sides
is applied to the head of the person. Patent completed.

215 8. L. and A FuLixe and C, MARTIN, Improvements
in the construction of curriages, parts of which improve-
ments are alsc applicable to other purposes. Dated January
25, 1865.

This invention is applicablo to the carriages which are
called or known as landaus, and other carriages provided
with removable frunts, consisting of framing and glass
plates or lights arranged therein. In such carriages, when
constructed in the ordinary way, great incouvenience is
occasioned by the great difficulty in raising and lowering
or removing the framing and lights contained therein, and
by which the fronts ot such carriages are formed in conse-
qaence of such parts being disconnceted and entirely inde-
pendent of each other. By means of these improvements
the said operations can be casily performed by one person,
The framing of which the front portion of the carriage

pounds are introduced into the vessel, such introduction
of the fluids or pounds being facilitated by the P
of the air from the vesse) through an escape pipe attached to
the top of the vessel, and provided with a ocock or valve.
Anuother pipe provided with a cock or valve establishes a
communication between the steam space of the hoiler and
the top of the vessel, 82 that the said fluids or compounds
being introduced into the vessel through the before-men-
tioued funnel, and the cock of the latter and of the eacape
pipe being then closed, the cock in the steam pipe is opened
80 as to cause the steam to pass from the boiler into the
vessel and heat or act upon and dissolve the flaid or com-
pound contained therein, after which the cock in the pipe
vonn.cting the lower extremity of the vessel with the
boiler is opened, and the fuid contained in the vessel is
enabled to pass down into the boilor on account of the
preseure of ateam being the same in the vessel as in the
boiler. Patent abandoned.

220 W, S8uitn. Improvements $n machinery for com-
pressing coal dust and other materials At for burning,
also clay into bricks, tiles, pipes, and other like articles.
Dated January 26, 1865.

This imp d hinery prises a cylindrical mal-
tiple mould, the moulds being formed round the periphery
of the sard cylinder or whesl, which is cansed to rotate
upon a shaft in the centre. Each mould is fitted with a
sliding and hinged lid, which is moved, opened, and closed
by self-acting guides, and, when closed and acted upon by
the rollers in the described, p the materials
into the mould. The materials are fed into the machine
at one side and delivered at the other when compressed.
Patent abandoned.

221 G. HasrrTive, A mew prootss of manufacturing
syrup and sugar from maiss and other cereal grains. (A
communication.) Dated Jaauary 26, 1868.

‘We caunot here give space to the details of this inven-

tion. Patent completed.
222 J. H. Perpe and T. W. ToBIx. Apparatus for illu-
sory exhrditi Dated J y 36, 1865.

Thisinvention cannot bo described without reference to
the drawings, Patent completed.

223 8. Snarr and D. SuiTr, An elastic valve and high
pressure and general tap. Dated January 36, 1865.

This tap is mnade of metal, with the exoeption of the seat
or cushion of the valve or plug or pluager, which valve is
made of metal, resting on and passing through an elastic
seat or cushion ; the seat or cushion is made of vulcanised
indla-rabber, or of curk and india-rubber, or of cork, india-
rubber, and canvas combined. The tap is made in two
parts, which screw one into the other, between which two
parts the elastic seat or cushion is placed, so that by tarn-
ing one part it screws up and compresses the elastic, whioh
is forced forward so as to meet the valve, thus renewiog
the joint at avy time when it may become in any way
deficient. The valve plug or plunger worked by means
of a screw crank or eccentric in connection with the handle
as may hest suit the size and parpuse to which each tap

is to be applied, Patent aband
324 R, Mosner. Improvements in lining the sides and
bot ddling furnuces employed in the manufacture

ofp
of iron or steel, and in mending, repairing, and fettling the
sides and botioms of the suid puddifng and other said fur-
naocs, Dated January 36, 1866,
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This invention consists, first, in employing that ocom- 231 W. Creasy. Improvements in hinery for bined with horsehair, instead of ing the .
pound ore of platinum and iron called Ilmenite when | threshing, beating, and drossing flax. Dated January 26, | trees of wood, as is usual. 'The invent.ign consists,
crashed, stamped, or otherwise pulverised and mized with 1868, ) . e dly, in an'imp in the spring bare, whioh are
refractory substances, such, for instance, as sand, silica, For the p of this in a cylinder, the d'on opposite sides of the saddle-tres, and to which

or hematite irou ore, for the | of which is (by preference) of wood, is used, on to which | the straps of the stirrups are conaected. Patent completed.

kaolin, calcined iron, slag,
urpose of lining the sides or bottoms or
Jottoms of puddling furnaces and other
in the manufacture of iron or steel ;

the sides and
furnaces
and, uoongly),

the in ts in ploying the said
stamped, or otherwise pulverised Ilmenite when
mixed with refract b 1 i

ot Té~
bottoms or the sides and
balling farnaces, hollow
and other furnaces or converters em-
Patent com-

pairing, or fettling thollidu or
h of puddli 1

fires, gas furnaces,
ployed in the manutacture of iron or steel.
pleted.

225 J. HARRisoN. Improvements in cleansing ships'
bottoms at sea, and in the machinery, apparatus, or means
connected therewith. Dated January 26, 1865.

This inventi lates to the arrang and co
tion of machinery employed in cleansing the bottoms of
ships or vessels when at sea, and it essentially consists of &
Kknife or scraper fixed tothe'end of a cranked or straight
rod or bar, and movable in a frame, which frame is held
close against the ship’s bottom by guide ropes which pass
from one side of the ship below the keel and up to the
other side. The frame work oarrying the scraper is mov-
able on the guide ropes, and is farnished with anti-
friction sheaves, 8o that it may be the moro easily moved.
On the side of the ship opposite to that being scraped a
guide apparatas is placed, which bears against the keel.
By this apparacus the guide ropes are kept at the required
distance apart, and the outer or working rope is alsu kept
from rabbing against the keel. ~ When the apparatus is

ploged for cl ing a ship’s bottom, it is placed in the
water and passed between the guide ropes and the ship.
A man or men or winding apparatus situate at tho side of
the ship opposite to that being scraped hauls or haul the
scraper down to the keel. When in this position, if the
ropes hed to the per be hauled, the per by the
liarity of its formation acts across the plates of the
gull, cleansing them in its course. Patent completed.

226 A. A. OsoLr. Improvements in the purification of
coal gas. Dated January 28, 1865.

This invention relates to the use of sulpharous acid,
wood, saw-dust, or other suitahle open or porous sub-
stance, and sulphate of lime, in the purification of ooal gas.
Patent completed.

227 H. W. RipLey, JImprovements in colouring kempy
wool and hair. Dated January 26, 1865.

This invention consists in applying colour to such hemps
or hempy wool and hair by printing them all over or solid
when in the state of sliver or fleece, and then setting or fix-
ing the oolour by steaming the sliver or fleece in like man-
ner to thatin which printed yarns arestoamed. Patent
abandoned.

228 J. HAMILTON, jun. Improveiaents in machinery for
propelling vessels. Dated January 26, 1865.

‘This machinery is applicable for propelling vessels where
stern wheels are used. The invention coosists in certain

of hinery for driving and for lifting and
regulating the dip of the float-boards, We cannot here
quote the detalls, Patent leted

229 J. G. WiLLANS. Improvements in the manufaclure
of iron and steel. Dated January 26, 18685.

This invention relates, first, to the treatment in the blast
furnace of sach iron ores from the greensand and oolitic
formations, hematite ores, and iron cinder, as may contain
four times as much silica as other earths, not jncluding
lime. These, when smclted without the addition of as

(4

the heads of flax straw are placed, whilst the straw is held
by hand; above the cylinder is a beater having a ourved
hollow under surface oorresponding with the radius of the
cylinder. The heater hasa rod which moves, or rods which
move, through brackets or guides, by which the beater i
caused to rise and fall correctly. The veater is raised and
allowed to fall by any convenient means, such as tappets
or lifters on a shaft or shafis, to which motion is given to
steam engine or other power. The cylinder is caused to
make a partial rotation at each time of lifting the beater
by means of a ratchet or driver, or otherwise, actuated by
the power which works the machiue. The heads of the flax
straw are placed on the cylinder below the beater by whioh

240 O. px BerguE. JImprovements in furniocs. Dated
Janusmy 27, 1865,

This invention consists in oonstructing furnaces with
two or more fael chambers, each with a moderate span or
extent of roof bridge adapted to the same operating cham-
ber, and in 80 arraogiog and distributing the ssparate fuel
chambers around or partly d the op ing chacber,
or (in the case of very long heatiug furnaces for bars or
tubes of iron to be welded, or for other purposes), along
either or both sides of the operating chamber, so as ths
mo! if y, and q ly economically, to dis-
tribute er c’llﬂuxoL eh'o heat over or throughout the extent of

the heads will be thrashed, and the seed and chaff sep

will, by the partial rotation of the oylinder, be carried from
under the beater, and will fall off the sucface of the cylinder
into a receiver, from which they are raised by an elevator
in order to be dressed by passing over a sieve, and by being
acted on by a sucoession of hlasts, The eeed is thea again
lifved by an elevator and delivered into sacks, or into other
receivers, in like manner to that in which like p

the op ng Algo the invention comprises the
construction of the said roof bridgo of these fuel chambers
ot or with hollow fire-clay tubes of suitable shape arrangal
to admit a circulation of cold air,to increase the dara-
bility under inteuse heat, and the construction of the part
or parts of the farnace situate ahout or at the roof bndge
or bridges of the fuel chambers, 80 that, when barnt or
du!.royed, the said m‘o( l:ﬂdge or bridges may be readily

have been performed In other thrashing machines, Patent
completed.

232 G. DisLkY. Improvements in preparing for fizing
and in fizing plates or sheets of metal such as are used for
roofing and other similar purposes. Dated Jaouary 328,
1865.

Thisinvention has for its object to form the requisite
boles in suoh a manner that they may he ciosed in a more
or leas peifectly watertight manner without a washer

placed. Patent ab

241 J. Coupe. Improvements in the action and arrangs
ment of drilling machines, turning lathes, and other
machine tools in which a variadble speed is required, Dated
January 27,'1885.

‘This i i t be desoribed without refi
the drawings. Patent completed.

242 H. Moore. Improvements in applying power to the
working of ships’ windl inch ¢
otl'n‘n ships’ gear.

to

(ot ]

Dated Jﬂnna.ry 21, 1865.

being requisite for that purpose, and in raising the
metal surrounding the holein theplate in such a manuner that
the edge of the hole projects up from the faco of the plate or
sheet, whereby the nail or screw, on being driven down
through thehole, is madetofit with the underside of its head
firmly against the projectiug edge of the hole, 20 as to form
a more or less watertight joint, and this joint will be all
the more perfoct the firmer the nail orscrew is forced down
upon the edge; in addition to which the extent to which
the edge of the hole is raised above the surface of the plate

Pr ion has not been allowed for this

invention.

243 J. TwiBiLL, Improvements in steam gemerators or
steam boilers and furnaces, part of which is also applicabl:
to other heat gemerating apparatus. Dated January 31

1868.

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

U4 J ts in ths tr of

"H.J Impr
oils obtained from the distillation of tar,and in the applics-

or sheet will alone be sufficient in most cases to p the
water from passing into the hole. Patent complcted.

233 J. E. Massky. Improvements applicable to ships
logs and sounding machines. Dated January 26, 1865.

This inventi ists ia ing the tube, with its
vanes, trains of wheels, and indices, to revolve round a
stationary worm sbaft geared into the first motion or
worm wheel of the train of wheels which carry the poi y

tion of the same 1o the purposes for which ordinary dryng
ozr"h rggapplioable. (A communication.) Dated Januxy

\ .

The patentee claimns, first, the manufacture or produc.
tion of drying oil by the admixture, in suitable propo
tions, of linseed or other oil previously rendered highkly
siccative with tar oil, substantiaily as desoribed. Scovad,
the i and use of siccative tar oil, prepared sad-

motion beiug imparted to tho train of wheels by rot ti

round the stationary worm shaft. Patent completed.

234 W.OLARK, Improvements in pencil-cases usually
termed ** ever-pointed ponoils.” (A ication.) Dated
January 26, 1865.

This invention consists in facilitating the application of
the lead without the necessity of removing the stamp,which
always remains in the holder; in fact, by these improve
ments, it is almost impossible for any portion to remain,
asthei lies ani 1 rod, which pushes up the

ially in the described, in subatitation fa
linseed and other drying oils heretofore employed in
various hranches of the arts and manufactures. Patcst
completed.

245 A. H. Braxpox. Improvements in tho (reatment of
tar oils for the purpose of employing the same as painl
(A cor icati Dated J y 27, 1868.

This i to the of paint fi
for house work ,carriages, cloths, and other objects, accord-
ing to two different processes, in both of which tar ail

Jead until it is entirely used; the lead is also i
at the same end as that from which it is emerges, conse-
quently, the nose or point never requires unsorewiug, and
80 ensures increased strength, economy in the manufac-
ture, and facility in the use of the peucil case. Patent
completed.

233 J. E. F. LopEke. Improvements in mathematical

much alumina as would bring down the silica present in
the farnace to within three times the amount of the other
earths the ein, not inoluding lime, would have thetendency
when parctially deprived of oxygen to fuse and descend more
rapidly tban desirable, In such case, as a corrective, also
as a flux, the patentee adds, in place of entirely orin part of
e ™ ami 1 chiefly posed of carb
and carbonate of lime, in the raw or calcined
ul much magnesia to lime as
Py e

y
of magnesia
state, containing at l”f:‘

for ascertaining the t correct of the

the principal ingredient. The first proce-s cva-
sists in the faciure of paint f d of tar or mnenl
oil, vegetable oil, ana drying ingredients, in the following
proportion : tar oil from 55 to 80 per cent., voegetable ail,
such as Jinseed oil, poppy oil, nutoil, and other samilar
products, 20 to 45 per ceat. drying ingredients, suchas
sub-carbonate of irop, oxide of lead, sulphate of lead, sul-
pha_l@ of zino, manganese, and other similacr chemical ia-

contents and square of any circle. Dated January 27,

‘'his invention oconsists in the use of a wheel which is
attached to one point of a compass, the periphery of which
is divided into measures, and marked by lines and figures
on the sides thereof, and fire short pins aro fixed on the
periphery, so that by turning the compass the wheel
will revolve and describe and mark cthe exact measure-
munts of the circle lines. Fine cats on t.hg pe‘\'iph‘o:y will

exiats in the proporti of magnesia to 17
carbonate of lime, or as 3 of the former to 11 of the latter.
Should the magnesia exist in larger proportion, or this
ore or fuel contain magnesia, or the slag be preferred

the wheel from slipping. Patent

g equal to about one-tenth in weight of the vege-
table oil, which two latter ingredients are boiled together
uatil they areof a proper consistency ; the tar oil is added
subsequently and the whole agitated to ensure propec mis-
ture and allowed to cool ; the requisite culouring matenais
being added, it can be employed in the same manner as the
usaal paints. The process ists in 2

taring paint with tar oil, vegetablecil, and Norway tar,
in the following proportions by weight :—Tar oil about 15,
vegetable oil about 10, and Norway tar about 4.  For this

P!

238 O. D. ABeL. Improvements in throstis spinning
(A communication.) Dated January 27, 1866.
" to a descripti

to ccntain more lime, ordinary limestone may be added This invention has P of throstle
along with the magnesi i 1. The q ity of the | 8P g frame, for which letters patent were graated to
latter ired to p a y slag will depend | 8. Dreyfous, dated 18th January, 1862 (No. 131). One of
upon the t and chemioal f the earthy s | the p t imp has ref to the form of the
in the furnace, and may be arrived at in the usual way hy flyers, 'The present improved form of flyer consists of a oy-
[ i The i i 1at dly, to the | lindrical tube having collars at its upper and lower ends,

g " U
production of steel and iron by decarbuietting divided cast
or refined metal to the required point iu a mors certain

than heretof: by losi or ing it in
contact with malleable iron (such as small scrap or crushed
puddle-ball), or with substance containing Oxygen (such as
iron ores, iron cinder, &c.), 80 that, when subjected together
to heat, the enwrapping material or case may impede the
action of the carbonaceous matter in the furnace upon
their oontents, and that, when the metal be partially or
eutirely deprived of carbon, the casey or enwrapping material
may be melted or welded along with the coatents. Patent
comleted. .

230 C. Farck. Improvements in apparatus called *ice
safes.”” Dated January 26, 1865.

Ta constructing an ice-safe according to this invention,
tho ice-safe may be of any detired external form or shape,
but by preference of a cylindrical form. The patentee con-
structs these safes double, leaving a space between the inner
and outer cylinders, into which charcoal or other suitable
nonconductor of heat is placed. Each safe is made to re-
ceive any desired number of shelves, on to which the articles
to he cooled are placed. In front of each safeis a door which
is double, and 18 filled with a non-coaductor of heat, as de.
scribed above. At the back the safe is divided off by a verti-
cal partition, in the front of which the shelves and articles
to be cooled are situated ; at the hack of this partitionis a
ohamber for receiving the ice. This chamber may extend
from top to bottom of the safe, but the patentee refers
that it should not descend lower thaa the bottom shelf. At
the bottom of the safe a hollow chamber is formed, com-
municating with the ice chamber by a pipe or tube, so that
the water from the ice may descend freely into this bottom

at which points it is sapported by and revolves in two
bearings formed in two tiansverse bars or plates attached
to the framework. This tube has projecting upwards from
its upper end a forked arm, the union of the fork being
situated centrally over the tube, where i¢ is provided with
a loop, whilst at its lowest extremity the tube is provided

purp the vegetable oil is boiled down to the reqaisite
consistency, after which the two other ingredients are
added to it, either before or after cooling, and the whale
agitated; thedesired colouring wmaterial being added it is |
then fit for use. Patent abandoned. ‘
246 G. HASELTINE, An improved process of manufactar-
ing syrup and sugar from maise, starch, und other cereal |
grain starch. (A communication.) Dated January 28,

W; cannot here give space to the details of this i -
tion. Patent completed. rave

247 S., R., and W. TeuLoox, Improvements in Breech-
loading ,;lro-l:mu. Dated January 28, 1865. '

This invention conaists in the application of two bolts to

with two arms or prongs projecting downwards, similar to
those of the ordinary flyer, aud made to taper towards
their extremities, where they are provided with loops or
eyelets. The yarn or roving is conducted from thedrawing
rollers through the loop or eyelet at the end of the before-
mentioned forked arm ; it then passes through a second
Joop fixed st the upper end inside the tube, whenoe it is
condacted dowu through the tube, and, after being twisted
once or twice round one of the lower arms, it passes through
the loop or eyelot at the end of such arm on to the cop
spindle, For imparting motion to the flyer a whirl is fixed
to tho tube hetween ite two bearings, round which whirl a
gut passes from the main drum, as in the arrangement de-
scribed in the tpecifl of the hefor ioned letters
patent. Patent completed.

237 J. Hanp, Improvements in the construction of pumps
Jor lifting and foroing liguids. Dated January 27, 1865.

This invention be desoribed without
the drawings. Patent completed.

238 R. HeLsoan. A new or tmproved method of remov-
ing dirt from the inside of the barrels of keys. Dated Jan-
uary 27, 1865.

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

239 J. SOUTHALL, jun. ,and H. SouTRALL. Improvements

to

chamber, aud from time to time be drawn off theref!
by asaitable cock or tap, It is preferred to make these
safes of shoet metal, such as lron coated or covered with
zino or tin, Patent completed.

in the ¢ of saddle trees and in the spring bars of
saddle trees. Dated January 27, 1865.
This invention iste, ficstly, in turing saddle-

trees of papier-mache, or any other vegetable substance,

the ordinary Lefaucbeux breech-loading gun, one lockieg |
into a projecting pieoe of iron or undergrip at the under |
side of the barrel or barrels, the other locking into a recess

at tLe top of them. These holts are actuated by a singie

external lever,whioh isattached to across pin carrying aa|
internal double lever, which works into them, and a snnugf
of sufficient strength acting on this double lover keeps the

bolts always pressed home (or locked) uniess winen the ei--
ternal Jever is depressed, whbich motion unlocks the gus,

and the barrel or barrels will then be thrown up by their.
own weight. In locking the gun it is merely necessary to

close the barrel or barrels agaiast the stock, and whica

action, pressing back the top bolt, also causes the hoitzom
bolt to move forward, clearing the way for the under-grig,

into which and the top recess the bolts shoot as soon as the

barrel or barrels arehome, Oa the external !ever, and at

the tar end of t he cross pin, cams or small projections are

wrought which raise the hammers to half cock simalia-
neously with unloading the gun, and the posizion and form.
of the extcrnal lever permit of the gun being untocked:
without removing the hand from the trigger guard.
Patent completed.

248 B. Dosson and W. SLATER, JImprovements iw cotten
gins. Dated January 28, 1866.

This in , first, in forming the grate
the vibrating knife in one’ casting, the edge of which m
be chilled or haidened; to this ing are ed ¢

ordinary rocking shaft, the table, and the radius rogs, toe
edge of the said grate forming the knife or working edaq
which acts upon the seed c.tton, BSeooudly, in making
the grate as above described but without being hard:ned,
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aod with a etrip or knife of stoel, or other hard metal
sorewed or otherwise attached to that edge of the grate
next to the roller. Attached to the ander side of the grate

from all insoluble matter, when it is stored in close nuell

1891 H, A, Olum, Fleet-street, prof. natural soience.
An § it ¢ for indicati tmospheri

to prevent evaporation ready for use. Patent aband

ooating are the usual conneoting rods which
or impart to the gnu, and oonuqnmly to the ublo m-

260 G. Davizs. Improvam: iu the construction of
ua:l (A Dated January 30,
186!

tached to it, a vibrati which, in

with the incunuion given to the table, oauses the seed
ocotton to move towards the roller or rollers, Patent aban-
doned.

249 V. Busa. !mprovcmeuu in fltering apparatusss.
Dated January 28, 186

This invention nllu- to improvements in apparatus for
filtering, by means of nitural or artificial porous stones,
alsbs. or dhphngml, water, urine, vinegar, beer, oils,
salts of indigo, paper pulp,
unnue shpl. or other suitable liquids or semi-liquids,
either in the cold or warm state, and in & more certain and
perfect manner, particularly in much larger quantities,
comparatively to the bulk of the apparatus, than by the
filsering apparatus hitherto in use, the filtering in this ap-
paratus taking place partly on the same principle as that
of the ﬂluring through flltering paper—that is to say,
through very thin flltering media of sufficient porosity for
allowing sn easy a.nd npid lating of the liquid

ugh them, the dity nd mming power

beicg given to the uld -lnbo by spe-

cial mn(uducrlbod),md for allowing theflitering to take

plm from either side or mﬂm of the said filtering media

the ite side rf aad thus permit of

an easy and effectual olunnlng of them.
pleted.

250 W. E. Nswron. Improvements in the reotification
of alcohol, and in the apparatus to be employed thercin, (A
eom:nnniomon ) Dued January 28, 1865.

he separation of the and
their eflmunauon or oondonunon in special and distinct
vessels, the ohjeot of which is to eru the column, and
all the parts which are intended to receive pure vapours,
from all the impure odours which may injun the valuable

Patent com-

This { i 1 to the bination of arrange-
ment of an engine constructed so as to obtain the greatest
amount of useful effect possible. The steam which actuatee
the piston passes directly from the boiler to a circular slide
valve, which presents only one direct ogening. The steam
is not divided by a throttle valve, nor the large extent
of the valve box, as oocurs in ordinary engines. The cylin-
der has no ends, but is provided with two pistons and a
partition in the centre of its length, and the steam il

hugec
1892 T. Bwinbarne, South-square, Gray’s-inn. Im-
proved mechanism for propelling, driving, and forcing pur-

1895 R, 8m; wyzh , Hastings, Ret. Lisut.-Col. H.M, Indian
Army, ud E. Evans, Market-place, Great Ponlud-
street. ts in organs and and
similar kcyed instruments.

1897 M. L. Parry, 8t. Paul's Churchyard. Imp t

in condensing pmt.u for steam engines.
! Dated July 31, 1865,
1899 8t.J. V. Day, civil onginoor, Buchanan- -street,

admitted direot into ome or other of the

gow, lmp: in the propnlnon of ships, and in

thus formed, that is to say, there are no steam

l.ho hi 'y or app (A oom-

The unﬁng-boxu of the piston rods are disp d with,
and it is very easy to remedy any le of the pist

1900 L. A. M. Chaulin, Rue de )'Cohiquier, Paris.
An

because it will be perceived immediately, and a handy
workman might even rectify the same while the engine is
in motion by simply turning two screws, the heads of which

project, and which screws serve to expand the paoking.
Patent abandoned.

261 W, TeaLL nd A, NavrLor. Improvements in means
or apparatus for extracting oruprumw oil or greass from
the groasy waste of Rbrous substances, or other subd

for rendering wood incombustible.
1901 G. Txylor, Huywood, and J. Crossley, Bury, Lanca-
shire. lmprovements in covers for rollers used in spinning
cotton.
1902 J. Walton, Willeahall, Staffordshire, lock manu-
factarer. Improvements in locks and in latch bolts for locks
and latches.

oontaining oil or grease. Dated January 30, 1865.
This invention relates to that kind of apparatus in
whioh n perfonud cylindrical vessel! is placed within
drical vessel capable of holding vuuraro',hor
liquid, md the sub ) 1 upon

ials t o

1903 R. M. Waozer, Oheapsid Imp! ts in sew-
ing hi (A ication.)
1906 E.Schaub, Manch h An § d

sizing material to be emplo)od for sizing or drnling yarns
proparatory to weaving. (A commaunication.)
1907 C. Gudnot, Dover. Improvements in apparatas for

are put into bags and plmd in the portout.ad vessel, and
a piston or cam ll en.ud to press thereon. Now these
i g this perforated vessel
of cither oylindrical or other suitable form, and in two or
more parts longitudinally, which parts are held together
by belts or bhoops placed around them. The hoops are
jointed in one or more places, and coannected by rollers,
lndgu, or other suitable means,s0 asto be made tight

rectified products, and also the sabstitution for all ordi
condensers and wﬂynr- oompoud of cylindrical tubes ot
h s with or rectilinocar sides, and
other forms, having for their object the division of the
vapours into thin stresms or layers. Patent comploted.

351 J. Peraix, jun, Improvements in machinery or ap
paratus jor washing wool and other fbrous materials.
Dated Jnlury 28, 1885

This 1§ to y for , in
which wool or other flbrous materials are conveyed to
squeezing or delivering rollers by feed aprons, and oconasists
in 80 arranging the said aprons with reference to the rollers
that, should the material fall from the former, it will drop
into the surface or sarfaces of one or both of the latter,
and thus be presented to their bite, ‘This the inventor ac-
complishes by placing the top roller (if they he vertically
arranged) on one side of the under roller, and adopting the
guide roller of the feed apron above and over the surface

Dy f; or be d the aq| ing or delivering rollers
horizontally, aod in like manner carries the feed apron
abore and over one of them. Patent abandoned.

252 J. Rainxs, Im&onﬂmm n mogar mmo, applic-
ted J

hi

abdle also to grinding y 28,
1865.
This in , firstly, in g ther of

mortar or other anch millsto be pressed npon the bed thereof
by a spring or springs. Recondly, in mounting the mill
upon & framework, which also carries a hoisting apparatus
and an engine for driving the same, the whole constituting

, and readily disoonnected 'to allow the parts of the
vossel t0 open or expand. The patentees also omploy within
this vessel another veasel of finer ,or withsmalle:
holes therein, which is also in two or more parts longi-
tudinally, and lined within with finely perforated zinoc, or
other metal or material ,or wire gauze, or woven fabrio. The
substances to be oponud upon are plloed in this vouel.

1909 W, 8. Ym, Lood-, a.nd A. Freeman, Manchester,
for folding fabrics
oo to oudbouds or meullno plsul for the purpose of hot

preesing,
Dmdluly 22, 1865,
1910 E. Porré, M a imp
ments in the h : of obtaini g ive power, and in
h

ith

1911 W, Diaper, Tabernacle-walk, Finsbury, Improve-
ments in the construction of safes or strong receptacles for
the protection of property.

1912 G. Wilson and J. Goodlellaw. Glasgow.
ments in bedsteads, sofas, and chairs.

1913 W, E. Newton, Chancery-lane, ocivil engineer. Im-
provemnents in the oomnouon of valves for steam and

Improve-

(instead of being placed in bags as h ), and p

by a piston or cam in the usual maoner, and to pnvenb
injury to the lining by the action of the piston they place
longitudinal rods or slips of iron or other material at
suitable distances apart on the face of the lining. Patent
completed.

PROVISIONAL PROTECTIONS.

Dated April 11, 1868,
1036 R. Turner, Deptford., Au improved chain or iron

cable shackle.
Dated April 13, 18868,
1037 G. W. Rothleb, 8oho. A new apparatus or mechan-
ism for flying throngh 'he air.
April 28,1865,
1188 E. Moore, 'kauhury. Gl hi I
ments in the manufacture of dress shirts and dresses made
by means of the stocking framo.
Dated May 9, 1865,
Improvements in paddle

an apparatus complete in iteelf. Patent completed 388 0'&‘ Baker, Floet-stroet.,

253 W. OLARK, Impnumu m brmh-loading fre- Dated May 20, 1865,
arms and cartridges. ) Dated J 'y 1398 J. Armstiong, Brinsworth Ironworks, Masbro',
28, 1885, Yorkshire, engineer. Impro in the of

This invention cannot be described without ref to ings for the p way of railways, and also in
the drawings, Patent completed. tyres for wheels. .Dalad.f

{ ) une 3, nu.
254 E. BLAKESLEE. An improvement in cartridge boxes 18234 T. Forst " . aod mill

Jor fire-arms. Dated January 28, 1865.
This invention cannot be described without reference to
the drawings. Patentcompleted.

256 E. T. Huares. 4An improved system of drying wool,
cotton, and ether fidrous materials, and in the mackinery or
apparatus oowmected therewith, (A communication.)
Dated Jaauary 28, 1865.

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

256 A.8. Macrax. Improvements in lanterns for durn-
ing hydrooarbon fluids. Dated January 28, 1865,

This invention cinsists in an improved arrangement of
lantern for enabling petroleam, parsfine, and other hydro~
catbon flaids to be burned efficiently without the use of a
glass chimney. At the lower pait of the lantern there are
perforated plates (or tlu udmhsaon ol air, and at the top
a mock chi which ohi
is part of the lmurn ’ nnd is made of various heigbts and
dnmuu according to the size of the burner, and by its

use the:e is sufficient draught to burn the tluid without
-niuing smoke, and, as before said, without the glass
chimney. Patent abai. ined.

257 W, FosTRr, Iy rovements in sorew taps, moro espe-
clally designed for cutting threads in the Attings and con-

nections [arqu, steam, and water pipes. Dated January
28, 1865,
This § ists in 80 and ar i

wright, and J. Echnley, Kltk-nrest, Bolton, Laacashire.
Improvements in looms for weaving.
Dated Jlnu 5, 1“5

A

other engi (A i

1914 J. P, Gillard, Paris, civil engineer. I t
in the manufacture of soda and carbonate of soda.

1915 M. P. W. Boulton, Tew Park, Oxfordshire. Im-
provements in obtaining motive power whon heated air or
aériform fluid is employed.

Dated July 24, 1865,

1919 J. M'G. Croft, M D., Abbcyrold St. John's

‘Wood. in ring ships or

vessels. o

1921 R. A. Brooman, Fleet-street, patent agent. A new
or improved instrument to be employed in examining
and faoilitating operations in the throat. (A communi-

cation.)
Dated July 25, ms.

1923 M. B. 8ch , hest hant, An im-
p rtable chamb or w contain adrated
liquids, , and the apparatus conneoted therewith, by which
the flow of such liquid is regul ated and meuuml

1024 J. Rigg, Orewe, Cheshi
in the oomtmczlon ot

railway oarriages.

1925 L. Pav.ré and E, B. Tacker, Suim!o:d-otmt, silnbred
‘ ts in or
and table stands, such as cruet frames, liquear {rames,
flower, y and other stands.

1926 J. Mayail, Red Lion-court, Fleet-street. Im-
pummonu in parts of military and other outfits.

1927 M J . Roberts, Pendarren, near Orickhowell, Breck-
in means or apparatus for pro-
ducing Mouon or adhesion between pulleys, roilers, and
the like, and cords, bands, belts, or chains passed over or
round them.

19?'9 J. Juhl,jun., Armagh-road Soath, Old Ford, Bow,

1837 J. AW Sout ildi and
lane. Improvements in paper or clot.h lined papcr ooum,
and in the hinery for g the same.

Dated June 17, )886
1640 E, Byerley, Bristol. Improvements in the means of
jcation bet P g ds of railway

trains,

1641 G. Haseltine, Sonth:mpton-bmldinga, Chanoery-
lane, civil engineer. Imp y and stitch
formed by the same. (Aoommunlcuion.)

1642 V. Baker, Ool, H.M. 10th Hussars, Dablin.
provem eats in hydraulic motive power machinery.

June 20, 18665,
_ 1654 I lBtggl,

Im-

engineer.

, Wenlock street, Oi',]-rud Improve-
menta in locomotive boiler farnaces.

1930 H. Wright, Goodge street, Tottenham-court-road,
joweller, An improved shaak for buttons, studs, and soli-

taires.

1931 J. H. Johnson, Lincoln’s-inn-flelds. An improved
mode of lacing boots, shoes, and other articles united by
1aces. (A communication,)

1933 A, P. Price, Lincoln’ l-inn-ﬂoldl, oonlnltmz che-
mist. I ts in the of of
l.mo:lonh, "and in the atilisation of tho product obtained in

A

su
Datsd July 26, 1885,

i

1036 W, and J, Rich , en-
Qertain of sal-

instr and re-

L hh

Dated June 24, 1865,
1693 G.Turton, Sheffield, sommercial traveller. Improve-
ments in ﬂmh:g docks.
1694 P. Q. David, Fetter-lane. An improved composi-
tion for the manufacture of printers’ rollers.
Dated July 11, 1865.
1330 F. Hmy.‘l‘y-oe—nme, Olerkonwoll,lhiplogmnu-
ts in shipe’ logs,

Oh_,noq-lno,k c’lootrlul
hy-.

the parta of screw taps that the cutters may be withdiawn
trom their work without reversing or stopping the tap or
machine in which the said tap is used. We cannot here
quote the detaiis. Pqtent completed,

258 W. H. Hiqains. Improved mach(mryjor shaping
hat and donnet blocks. Dated January 28, 1

We cannot here quote the details of ﬂlll invention.
Patent abandoned.

259 J. M'Inngs. A metallic anticorrosive varnish for
protecting the surfaces of metals from oxidation. Dated
January 30, 1865.

The object of this invention is to protect the surface of
metals from oxidation by mcans of a metallic anti-
comnin uﬂmh eomhung of a metallic soap formed

an line soap by a metallic salt, by
preference the nulphm of zinc. The metallic soap thas
formed is then purified by washing or other means, after
which about 10 per cent. of tallow is nddod the whulo is
then thi d to the i o by adding petro-
leam or other volatile spirit, in which the metallic 80ap
will dissolve. The whole is then passed through a filter
and refiltered until perfectly clear and bright, and free

Dated July 14, 1865,
1854 G, Clark, Napier-street, Duver-road An improved
drawing instr t. (A )
Dated July 18, 1865.
1866 J. P, B. le Patourel, Piette House, Guernsey,
H.M.8. Hon. Company’s Marine. Improvements in venti-

lators.
Dated July 19, 18665.
1874 J. E. F. Ludeke, Stonefleld-street, Islington. Im-
proumem in motive power by capiilary ;nrut.ion.

ents in the tact
ammoniso, -

1937 J. Bélicard, jan., M
the manufacture of nlun,
fabrics, and in the
therewith,

1938 G. T. Bouﬂald, Loughboronah Plrk Brixtond.

h I in
pluuhu, and other pnlo

app

I
volatile | quid; lor i
(A oommumcaﬁon.)

1939 E. Spicer, New Bridge-street, Blackfriars. Improve-
ments in compositions similar ta gunpowder for blasting,
for urein ordnarce and fire arms, and for other purposes.
(A communication.)

1940 8. Luty, Walworth, hinist. Imp ts in
fluid meters

1941 A. V. Newton, Ch y-lan hani
man. Oertain improvements in umng machinery.
communication.)

1942 W, E. Newton, Ohneery lno, civil engineer.,

in machinery for (A

nuun and simil

purposes.

1 drafts-
¢

Im-

1880 J. G. Rowe, Queen-square, W
ments in nanu and alarm apparatus for railway and rail-

way trains,
Dated July 30, 1885,

1818 C. Rouon Birmingbham, mnmnlwmm Im.
provements in poruble charge holders for breech-loading
guns whether single or double bnmllod as also in tha
means of £ ing the said h and in 8

the cha%n
Tranter, Birmingham, gun maker. Improve-
mont. in fire-arms and in ocartridges for the same.
1890 O. H, Simpson, Bexhill, S8assex, Com. R,N. Im-
provements in apparatus for propolling vessols,

nication. )
1943 F, Pnlmn.Whnuhn.ll -yard, Westminster, modeller,
nd R. Glnmn. Woolwioh, iron ud brass founder. An

for ing shipa’ bottoms and tho
surfaces of other vessels or stz whick are dto
the action of sea water.
1944 W, Lincolnshi

Improvements in the construction of. ooolung stoves nd

ranges.

1946 J. Jaqua, S, Wenk, u\d A. A, l:thion, Qud de
Valmy, Paris. PP for p 8
accidents on nn'ny-
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Daltd Julﬂ 2'l 1866,

lus R. Mortimar, Buh-l.no, I-ondon. wholesale ship-
piog i and Improvements in in-
strumenta for marking or Imprening railway tiokou.

1949 W, E. Newton, Oh , olvil
provements in bolt
tion.)

1961 A, Mnl, Blndolph-ltnet, Oamden 'l'own, me-
chanical drafisman, in the of

I

omnibuses.
Dated July 28, 1865,

1965 I. Greggory, Chorlton Hall, Viotoria Park, Man-
chester, F.R.G.8. Improved means ot commuuijcation by
:riiin.h bet p gers, g , and drivers of rallway

ns,

1957 W. E. Newton, Chancery-lane, civil engineer. An
improved process for lpplying air-proof solutions to the
interior of casks and barrels. (A communication.)

1958 W. K. Newton, Chancery-lane, civil engineer. An
improved water meoter which may bo muloyud a8 & water,

steam, or gas i
An improved

(A
1969 R. B. Mitcheil, Bakewell, Dorby.
bnke for railway and other wheeled carriages.
w. coekburn, Paialty, weaver, Improvementsin

Dated July 29, 1866,

1961 R. Olayton, Pudsey, evgineer, and J. Raper sud J.
Goulding, Tong, near Bradford, maohinists, Certain im-
provements in looms for weaving.

1963 F. A. Abel, Royal Arsenal, Woolwich. Improve-
mens in compounds for Mrprooﬂng and insalating pur-

poses.
1965 A. A. Iarmuth, Salford, Luculure, dentist. Im-

'y or ap tus for catting the edges
.Worsnop, Bradford, looker. Animp t
in “ cap frames.’’

1067 V. Baker, Col. H.M, 16th Hussars, Dublin, Im-
provements in applying and utilising water power,

1969 J. Bwinburue, Wenlock-street, Oity-mld, and J.
Iaming, hndexdalpbuilding- Alderegate-strest, Oity,

in means Or apparatus for stope
ping or ing railway
Daud July 31, 1865.

1974 A. Y. Beim, Rue Saunn, Paris. Oertain im-
provements in crinolines.

1976 E. Babel, Moorgnu-mnt Improvements in t he
:::nn)lmnnol iron rails and gi (A

on

1977 J. Lawson and E, G, Fitton, Leeds, machinists.
Improvements in preparing machinery for flax, tow, jute,
and other fibrous materials.

1979 A. V. Newton, Ohancery+lane, ‘mechanical drafts~
man. An improved method of ot

of p:per huginga.

of from mag and induction oils. (A com-
munication.)

1980 A. V. Newton, f“ ry lave, havical drafts
man. Ani t in and other

drocarbon oils. (A communication.)

1081 A.V. Newton, Ohsnoory-lmo, moohlniul drafts-
man. Ani ot for bi
water and for other pnrposea (A commnmcm.ion.)

1982 W. Clark, Ob y-lane, . lmp! t
in apparatus to bo nsed in swimmi (A i

tion.)
Dated dugust 1, 1885, -
1988 T. B. Paton, Ionu-ou. Forhnhlre. Improvements
:: mach y for the of linen ur other yarns or
I

1986 W 1a Penotidre, Essex-street, Strand. An improved
composition for coating the bottoms of iron and wooden
ships,by which the same are pre.ened from fouliog md tho
iron from ion, whether i 1ly or Iy, by
sea or other water or moi , which is applicable to iron
of any kind exposed to the actiou of moisture.

1990 L. E. C. Martin, Adam-strest, Adelphi. Improve-
ments in looomotm and otber tubular boilers.

1992 M. P. W, Boulton, Tew Park, Oxfordshire, Im-
provements in obhinin‘ motive power by heat.

Dated Auguat 2, 1865.

1993 A. Ford, Arthur-sireet West, City. An improwed
method of forming india-rubber, gutta-percha, orsaoch like

balls.
Lmproved means for testing

1994 H. Levy, Glasgow.
alloys of gold.

190956 T, Andrew and J. W. Taylor, Commeccial-street,
Spitalfields. Improved mechanical arrangements or fasten-
ings applicable to the doors and cases of safes and strong

coms, for the purpose of preventing the opening thereof
y wedges or levera,
1997 J. 43.1 'hy, Leads, draper. Lmproved lppﬂﬁl’rﬂ.l for

Bealed August 15, 1865,

442 R. A. Brooman 561 W, Olark
444 H.J. Pickard 583 8. Brooks
448 J. F. Hearsoy 594 W, Olark

452 R, Hlll and B.Tllll

ing!
466 O. Buhll. ‘W. Hoehl,
and W. Ginther
470 'W. Robinson
472 L. W, Gt; Rowe and

598 8ir J. O. Lillie
603 H, A: Bonneville
604 H. A, Bonneville
6068 J. H. Johnson
607 J. H. John:on
618 E, Pettitt

A. Baal 743 A. V. Newton
471 W, E. Gedge 1319 H. Raosford
478 J. Clift 1418 H. Nunn
479 J. D. Nichol 1568 G. Haseltine
497 T. G. Webb 1572 G. Haseltine

517 W. E, Gedge 1678 G. Haseltine

NOTICES OF INTENTION TO PROOEED WITH
PATENTS.

From the London Gasstte, August 15, 1865,

951 R. Baynes. Force umps.

966 W. Teall, L. Lepaige, and E. T, Simpson.
cating oil. (A oomnnicnion.)

967 J. I. Darribet, Seats for waterclosets.

969 C. W, Lancaster. Fire-arms,

970 E. Rithedon. Protecting ships from

911 ¥, R. Ensor. Laoce.

976 E. H. Newby. Pointing the ends of metallic rods.
(A communication.)

989 E. Welch. Fireplaces.

991 8. Smith and J, W. Jackson: Governors.

995 H. Edmonds, - Ventilating ships.

1012 8. Moore. Electro-magnetic engines.

1013 T. Tarton. Cuttiog files.

1020 W, Brookes. Heating files.

Lubri-

idat;

(A commnnieauon )
1032 A. Turner. Looms.
1039 H. Bridson. Olamps,
1043 J. Walker. Door locks.
1046 T. J. Mayall. Firve-arms.
1061 O. Turner and T, Room. Looms.
1062.R. A. Brooman, Raising water. (A communica-

.)
1085 T. Whitehead and N, Nussey Drawing wool.
1087 R.A. B Lm (A
1113 E. Wilson, Lam,
1144 W, Clark, Blmhlng textile materials.
munication.)

1147 W. E. Newton. Penholderl.

1151 G. Davies. 8
munication.)

11768 J. Tangye. Hydraulicpulling jacks.

1201 W, Clark. Locks. (A communication.)
l122)8 W, E. Newton. Folding beds. (A ocommunica-
tion
1254 G. Peel, jun, Hydraulio presses.
1368 W. Montgomoﬂo. Locomotive engines.
188)7 A. V., Newton. Screw drivers. (A ocommunica-
‘1“)5 W, Olatk. Kaitting hi (A
tion
1544 J. Kennedy. Submerging telegraphic cables.

1641 G. Haseltine, Bewing machinery, (A cowmunica-
tion.)

1776 J. Johson and J. F. Dickson. Converting wrought
iron intosteel.

1781 T, 8. Prideanx. Draught beer.
1804 J. George. Coffins.

Water valves.

1834 N. Jeukins.
1835 B, Fothergill, Sewing machines,
Fire-arms,

1889 W, Tranter,

1892 T. S8winburoe. Forcing purposes,

1895 R. Bmythand W. E. Evans. Organs,

1897 M. L. Parry. Condensing apparatus,

i189)9 8t. J. V. Day. Propelling ships, (A communica-

tion,

1909 W, B. Yates and A. Freeman, Folding fabrics.

The full titles of the patents in the above list can be
ascertained by referring back to theirnumheu in the list of
provisional pr i previously publish

Opposition can be entered to the § granting of apatent to
any of the parties in the above list who have given notice
of their intention to proceed, within twenty-one days from
the daw of the Gasette in which the notico appears, by

tion

(A ocom-

(A commnnieahon )
(A com-

ti

| 4 8! &

traine,

1998 J. Crean, Eut-md. Qity-road, nd 0. J. Barr,
Chapel -street, Shoredi paratus and
means for giving alarm in cases of fire.

'1990 F. O. Dear, Hertford. Improvementsin the means
o toation h
driver al a railway train.

the and guard and
2003 . W. B

ardon, Newoas tle-upon-Tyne, coal owner.
in red g vegotable fibre to pulp, and in

machmery employed therein,
2 R. Bailey, Hoxton, engineer, and J. Eagland,
Hatton Garden, brass finisher. An improved fastening or

lock.

2004 °C. Hodgwn, Portarlington, Queen's County. Im-

P aad app fur treating peat in bogs and
btaini it. therefrom, also applicable to tilling and
cultivating land.

2005 W. H. Petitjean and E. M'Nally, engineer, Mau-
chester. Improvements in the construction of railway
carriages, and in railway brakes and signals, part of which
is applicable to marine purj.oses.

2006 H, Allman, Ampthill.square, engineer. Improve-
ments in burglar prool nfes.

2007 J. H, Tyler, B I
in apparatus used in rolling lent.hu.

p ments

LIST OF SEALED PATENTS,
Soaled August 11, 1865,
441 W, Ki;
462 P, E. Bidaux
489 J. Kuighley and R.
Shephard

418 A, Fryer
423 R. P. Barrett
429 W, O, Ridings, sen,

431 W. H. Brown ep
432 M. Lane 684 W, Clay
433 O, Langley 1028 R, A. Brooman

431 R, H, Emceson 146 J.F, C, Carle

rs’ offico partioulars in writing
to the applicati

PATENTS ON WHICH THE STAMP DUTY OF £50
HAS BEEN PAIlD.

2226 E. Humphreys 2385 W, Beatson
2244 J. Lancelot 2380 W, E. Newtan
2247 J. Combe andJ. H.| 2413 J. Nickson and T.

Smal Waddingham, jun,
2257 A. Delrue 2809 T. Molineux
2258 O. M. Westmacott 2877 W. Clark
2280 A, Walker
PATENTS ON WHICH THE BTAMP DUTY OF £100
HAS BEEN PAID
1839 A.J. Paterson 1868 L. A. and E. L. E,
1851 ‘f. Worth and H. Heermann

BSpencer

LIST OF SPECIFICATIONS PUBLISHED
For the Week ending August 12, 1865.

1023 O. Vngh.n Iron and steel,
1029 J. H. Ji Steam g ” (A communi-
e‘tion.) ]
030 J. H Oommunication in railway trains,

No. | Pr.| No.| Pr. |No. |Pr. |No. lPr. No. |Pr. | No.{Pr,
] el B el phl} i phiiall ikl

s, d. s d. s.d. !s.d. s d. s, d.
soms{0 4|2327)0 6{2333}0 10[2339/0 10{2348(1  4[2351[1 6
2322|0 4{2326/0 8]2334}0 42340'0 4| 346{0 4|Z35%(0 4
2323|1 0]2329|:1 4|2335|1 623(10 8]2347|0 4]2353|0 10
2324{0 4[2330[C 4]:33¢|0 6]|2342]0 4|2345]0 4{2354|0 4
23250 4[233111 0©2337{1 0[2343}0 1(|2348{0 6|2355|1 6
2a26(0 4[2332)0 4l23slo 4l234ao 10)23s0l0 4|2356l0 4

|

Nore-—8pecifications will be forwarded by post from the

Great

Patent Office (publishing department) om re-

oceipt of the amount of price and postage. Sums exceeding

maust be remitted by Post Office Order, madse payn.blo at

s h,,n.a N

the Post Office, High Holk to Mr.
Great Seal Patent Office, 25, South
Chancery-lane.

S ——————

LIST OF DESIGNSEII}OR ARTICLES OF UTILITY

TERED.
Date. Nos. Names Bubjects of Designs
1865
June 15, 472¢ H. Young............ Lighting and
' fxﬁnguisl.uux
” 24, 4125 T.J.Oroggon and Oo. Doub}o action
syringe
” 27, 4126 T,Tarner.............. A croquet stand
”» 30, 4727 J. Elhs,Jnn. veenenee A Blay fastener
July 3, 4128 J. Whitehouse wd Rose for doar
knobs
" 4, Music or read
ing stand
” 6, 4730 A,and D.Baumaon Hat brim
” 21, 4731 J.Castle . A lady’s cart
” 24, 4732 A, Bell .... Printers inks
ing roller
»” 25, 4933 T, H. P, Dennis ...... Conical rollet
blind ends
” ,» 4134 R, and G, Walsham Waist backle
August 11, 4735 F. Heeley ............... Bottle tas aad
ook sarew
PROVISIONAL REGISTRATIONS.
1868
June 1, 1623 T, Parnell............... Sidelantern for
ships
» 1, 1624 F.W. Raussell ......... Oasktrial tube
" 12, 1625 R. 8ill, jun,. . Umbrellaholder
” 14, 1626 T. Pope ....... Tobacco pipe
" 20, 1637 F.Stephens ........... Bewing m a-
chine
”» 23, 1628 J. G. Blake and Son Oil feeder
» 23, 1629 O.Orouch ... A purse
» 24, 1630 J. Cheshire Bottle tap and
screw
” 28, 1631 J. Brock Lock farnit
" 28, 1532 G.Mills and 8on ...... 8pear pump
July 3, 1633 J.J. Balleine............ Sash fastener
”» 8, 1634 W.Keen ........ooooeenees  Bafety fastemer
for safes
" 14, 1635 H. Edwards Door £ i
” 27, 16368 J.8. Tucker .....ccc... T ehl‘losr. ph
August 8, 1637 Mackenzie and Cros-
i@ verrerrssseniesssivenees  Wine buffat

LATEST PRICES OF MATERIALS USED IS

CONSTRUCTION.

TIMBER, duty 1s. per load, drawback 1s.

Teak « =
Queboc, red pine - 3 10 6 8t. Poterabury,
yollow pine- 2 15 s la Finland «

load £13 0 .Gll 10 Archangel, yellow - £13

lﬂ Lll n
du.- n .

8 0
8t.John,N.B.,yollow 0 0 0 viMemol - 10 v ‘,3 "
Quebecuck white « b 5 6 OUuthnr.burg,yullnw 100 11 0

” blreh - - 310 410 90 vis
s - - 310 6 0Geflo vellow - . 10190 11le
Duukm - « 36 6 bSodoriamn - 210 11 ¢
fr - = 216 38 10Chrnisnia, per O,,
Memelfir-= =~ o 310 4 v 121, by 3 oy 9 in,
Riga- = = « 356 310/ youew- = 180 239
Swedish = - < 210 2 15|Dezal Jank, Dmmr,
Masts,Quebecredpine 6 10 8 10| osw40ft.3in. - 014 1 g
ollowpine 5 0 6 O|PUMICKSTONEprton 6 o g ¢
Lathwood,Dantzie.fin 710 8 0 LS, S,
Bt. Poteraburg 8 10 9 10{Seal,pale priun 39 0 4¢3 v
Duu,poro 12t.by 3 Spurm body = « 890 0 9 o
by’ln dunyu per - 0 ¢ ov
load, drawouck s, \\lmlo%hﬂu palo 4 v 65
Quob« whlulpruco 14 0 18 oumu,uampu 83 o B4 v
8t. John, 15 ¢|Cucounut, Coch, Lou 10 45 o
follow pine, ar ro- Palm, iné =« 35 iv 37 o
ucod ‘Linseed - 315 32 ¢
Canada, lut quality - 18 0 320 0} Kapesead, I'.'ng pnlo % 0 9 v
w 2ad ,, 13 0 14 lu](.u(wlueud - Wl B
METALS,
InoNi—
s d £ s d pet
Wethm,in!md.on— -pertem 7150 ¢0 8 0 ¢ ;.“
Nail Koda - do b1 0 0 vo
Hoops - = e = « do 913 0 Voo
Sheots,single « <« = do 1010 0 lvis o
StullordshiroBars = = do §10 0 810 v
Bu-.mwuu - - = do 700 750
Rails - do 700 7T 3 0 nets
Punndry!’igu.udlug.xu do 2 0 0 v 0 et
do 11150 12 0 0 2)
BTEEL .—
Swedish Keg, hammared - do 1500 000
Bwedish Fagyot - =« do 16 00 000
CorpeR:—
8Sheet & Sheathing. & Bolts parton 91 0 0 000 3
Hammored Bottoms = = do 101 0 0 000
l-‘lu&Bou.omn,nu& tHamrd - do w 0 0 [ ]
Cake and Tough I ngm. - do s 00 000
Best Selected = -~ do 5 0 0 8 0 0
hlmFumagnOopv\ur- - do 9 00 0 co
Yeol. Motal Sheathing & Rods perlb, 0 0 7} 0 0 ¢}
LEsD:—
Pig, English - « aperton 19 0 0 19 50
B paunb 8o - < F'de’" 181570 oo
Shot, Pateut - - « do 21w 0 v 00
Blicet = o =« -« « do 00 2) 5 0
White = o « « do @ 00 L )
TIN:—
Ecglish Blosl e =« aporewt, 938 0d ols 04 3p
g - . e do vis ud 168 o
do Rotlnod- - « do s Od 05 Od
Bapea = = . = = do (3 Od ts O DetE
Buaaitee = <« =« < do 8 ud 05 04 mets
TIN PLATRS :—
Best Chareoal, 1.C. -  -perbox 1 9 0 1109
8ccond Quality -~ - - do. 170 1823
Coke - - - - - do. 130 110
SreLTER (=
Onthegpot = ~ - - do. 22 6 0 0 0 0 neld
Zingi—
English Sheet - do 2710 O ) u
QUICKHILYER = - -nper bl 718 6 03 J

FRENUH & SMITH, Swora Bnkco

Brabant-eourt, Philpot-lane,E.0,; and
4, Rumford-place, Liverpool,
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THE ATLANTIC TELEGRAPH.

TuE PasT.

T was truly said by one of our most cminent
engincers that no one could boast of suc-
ccsses who could not also recouut some
failures. e could himself look back upon
times of doubt and darkness which were as
nights to so many days of hope. DBut then he
could also see that such times were as stepping
stones to ultimate success, and, toilsome
though the way was, it was nevertheless ne-
cessary to the end in view. And so with all
the great concerns of life, and sometimes
with the small ones too, capital and labour
must be expendod, and timo absorbed by the
month, or even, it may be, by the year, ere
a scheme can be pronounced practically per-
fect. However clear the way may have
appeared from the first, or however feasiblo
and correct in principle the plan may be, it
is invariably found that, in practioal develop-
ment, obstacles and imperfections such as no
foresight can guard against or precaution ob-
viate, will present themselves. Thus bas it
fared with the great engineering scheme of
the day—the laying of the third Atlantic tele-
graph cable—in which the whole earth has an
interest more or less direct. Feeling this
interest too, each nation, as a man, held its
breath during the suspense to which all were
subjected by the recent accident to the cable.
And now that the worst is known the sway of
hope is universally re-asserted, and a consen-
taneous approval 1s accorded by men to all that
has been, and all that is proposed to be done by
those who have invested not only their money
but their reputation in the undertaking. It
is truc we might qualify these observations bty
referring to the grumblers and croakers of
society, who always crop out here andthere to
have a say upon matters in which they have
had no earthly cxperience. But we can
afford to exclude such from consideration, as
they only cease to be ridiculous when they
cease to be remembered. They are, too, in
such an infinitesimal minority that their
opinions are soon lost in the cloud of wit-
nesses that trained experience, or even com-
mon scnse, can and does array against them.
But, as an ounce of fact is said to be worth
sixteen of argument, we will deal with the
former commodity, of which we have a good
stock on hand.

We have already, in previous numbers,
followed the Atlantic telegraph cable through
its manufacture, shipment, and—in outline—
]nying, down to the time when, with 1,200
miles of cable successfully submerged, the sig-
nals through the wires suddenly ceased.
Then followed a dead blank, a fortnight long,
in the history of tke enterprise, during which
period conjecture was exhausted, and men
waited anxiously yet silently for the worst.
At length tho worst came, and infinitely worse
it might have been had not everything, ex-
cept the contingency of picking up the cable
in 2,000 fathoms of water, been provided for
in the most ample manner. It appears that
a partial loss of insulation occurred when
81 miles of the cable had been paid out. This
was on the 24th of July. Ten miles and a
half were recovered by the 25th, and the fault
was cutout. The cause of all the anxiety
and delay proved to be a piece of iron wire
about two inches long, which is presumed to
have found its way into the tank by accident,
and ‘having adhercd to the ecable was forced
into its core when passing through the wheels
of the paying-out machinery.  This fault
being remedied, the  Great Eastern” sped
on her way rejoicing. Laterin the day, how-
ever, the ardour on board was checked by a
failure of siguals from the shore, But suse

pense did not lastlong, for soon the exchange
of currents between the ship and shore be-
came strong and regular; and so the voyage
was continued for that day and the next, :ﬁe
average Iato of paying out being about 587
miles per hour of cable. The total loss of
cable in direction from a straight line was
9-32 per cent. ; on the whole distance, 83 per
cent. The cable continued to run with tho
most perfect regularity in a depth of 2,000
fathoms, striking the water about 213ft. from
the stern of the vessel. Thus things went on
until the 29th, when, after 716'4 miles of
oable had been payed out, matters were
brought to a standstill by the discovery of
¢ dead carth,” which was far worse than the

revious fault. The tedious process of pick-
Ing up again commenced, ans in about nine
hours’ time the portion of the cable where
the mischief existed had been reached and the
mishap remedied. The nature of these de-
fects created suspicions in the minds of some
that all was not going on quite so fairly asit
should be.  On the 30th the cable was once
more running out into 2,000 fathoms of water,
all things going on most satisfactorily.

By Monday, July 31st, the cable had been
nearly all payed out of the after tank, and at
3 a.m., the screw engines were stopped and
the paddles slowed, to allow the last coil in
the after tank to run out, and the paying out
to be transferred to the fore tank. I'his opera-
tion was casily effected, and the ¢ Great
Eastern” steamed ahead again. An examina-
tion was then made of the length of cable cut
out on the 29th, in which the ‘¢ dead earth”
was known to exist. The result was the dis-
covery of a piece of wire of the same gauge
as that forming the outer casing of the cable,
and which had apparently been pointed at one
end and driven clean through the cable, the
iwire being in length just equal to the
diameter of the cable. The conviction was
that the act was that of either wilful malice
or malicious sport; the cablemen themselves
admitted that the mischief could not have
occurred accidentally. The same gang were on
duty in the tank on each occasion of fault, so
an arrangement was made to watch the tank.
The 1st of August passed away without anz-
thing occurring worthy of note except the
very satisfaotory progress made. The 2nd,
howover, was destined to be a sad and memo-
rable day in the annals of Atlantic telegraphy ;
about 8 a.m., Greenwich time, the galvano-
meter detected a flow of electricity indicative
of a serious fault, which was generally be-
lieved to be not far from the stern of the
ship. This was soon proved by experiments
to be the case ; so once more t{e weary task
of picking up was resorted to, and at 938,
after 1,186 miles had been payed out, the
tedious process commenced. The situation of
the vessel was assumed to be over a gentle
elevation, on the top of which there were
nearly 2,000 fathoms of water. According to
the dynamometer the strain on the cable was
from 50 to 55 cwt., although the latter figure
represents the maximum only reached on one
occasion. Not until one hour and forty-six
minutes had elapsed had one mile of cable
been recovered, and then, as if further to re-
tard operations, the eccentric gear of one of
the engines got out of order, 8o that manual
assistance had to be rendered to enable it to
continue working. Presently steam failed,
and after that water got low in the boilers, so
that the picking-up was stopped, and the ship
began to forge ahead and chafe against the
cable. At this juncture the great misfortune
occurred, and this was directly due to the
hawse-pipes which project some distance be-

ond the bows of the ¢ Great Eastern,” 8o
ong as & strain was kept on the cable it was
prevented getting under the bows of the ship,
and the hawse-pipes were not in the way.
But on the picking-up machinery failing, it
became necessary to stop the ship, for she
could not go ahead without runnimg over
the cable, nor turn astern without snapping
it. 8o the ¢ Great Eastern” was left to
the meroy of the wind, which drifted her

broadside on, until at last an oblique strain
was brought on the cable, all that Captain
Aunderson’s skilful seamanship could do not-
withstanding.  So, unhuppxlns the cable
chafed and strained until at last it became
visibly damaged in two places. All the pro-
tective measures that could be devised were
adopted, but with very little saving result,
The maohinery was onoe more in motion, and
the cable coming slowly inboard, the first da-
maged part being in fact on deck ; suddenly a
jar caused the dynamometer to fly up from
60 owt.—the highest point marked—with a
sudden jerk 3} inches. The chain shackle and
wire rope attached to the cable got out of the
groove of one V wheel, and falling on another
below it, caused a severe shock to the cable,
which just afterwards parted at the dinamo«
moter and the end disappeared in the sca.
The ¢ Great Eastern” had then accomplished
more than two-thirds of her journey, she
being 1,062-4 miles from Valentia and 601°6
miles from Heart’s Content. After a very
brief consideration, Mr. Canning came to the
conclusion to seek for the cable away down at
the bottom of the Atlantie, two miles verticall
beneath him., Out, then, went the grapnels
and wire rope, the ship drifting down across
the track in whioh the cable was supposed to
be lying. At 15,000ft. the grapnel reached
the bed of the Atlantic, and at once set to work
on the first task of recovery.

On the 3rd of August, at cight a.m., 300
fathoms of the wire rope, with the grapnel at
the end, were hauled in, and from the strain
on the dynamometer, there could be no doubt
that the cable had been seized and was bein
hauled up with it. But soon the spur whee
of the wretched picking-up apparatus broke,
and hauling in Eecame both a difficult and
dangerous operation. 700 fathoms had been
seoured, and there appeared no doubt that
the cable was coming up, when one of the
iron swivels in the wire rope yielded under tho
strain, and hope was once more ended for
the time. Although the trial had been
brought to an abrupt conclusion, yet an
important fact had been established: 1t
was demonstrated that the grapnel cou!d
pick up in more than 2,000 fathoms of
water. The only question was, whether
the wire rope on the cable itself would bear
the purchase and weight of hauling up from
such depths? However, no time was lost in
useless speculation, and as there was wire rope
enough Yeft to make another attempt to re-~
cover the cable, it wasresolved to {oceed two
miles to westward of the last fishing point
and then commence anew. On the 4th,
soundings showed a depth of 2,300 fathoms,
and, afier drifting about awhile in fog, a buo
was dropped surmounted by a red flag an
having two miles and a half of the cable
attached, terminating with a mushroom
anchor, to denote the bearings. Two days
of drifting through fog followed, but on the
7th inst. the ¢ Great Eastern” was able to
commence another grappling experiment,
At 1.47 p.m. the grapnel with 2,500 fathoms
of cable was hove over, and, owing to the im-
provements which had been made in the
machinery, it was at the bottom in half the
time of the previous one. Soon after six o’clock
the strain gradually increased from 45 cwt.
to 60 cwt., and the cable was once wore
hooked. Two hours later the picking-up
machinery again gave way, but without in-
juring the cable, and the capstan was brought
into use in the operation. On the 8th
August the dynamometer rose to 87 cwt.,
and it was calculated that the grapnel with
the cable was then rising from the bottom.
Soon amile of rope had been hauled in, the
rate having been steadily ke{it at 150 fathoms
per hour, the cable being then suspended in
the ocean 1,500 fathoms below the ship. The
strain increased to 90 cwt., when suddenly
the head of the pin in one of the shackles and
swivels used in joining the lengths of wire
rope together gave way, and all was again
over ; the cable with the Trapnel and 1,500
fathoms of wire rope rapidly returned to the
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bottom of the sea. A second buoy attached
to 2,500 fathoms of cable, with a broken spur
wheel for a mooring, was then lowered as near
as possible to the spot where the grapnel had
Jjust disrr%peared.

A third attempt was then determined on,
and the diameter of the capstan was increased
by 4ft. so as to obviate the evils arising from
the failing of the picking-up machinery. The
swivels of the wire rope, too, were replaced b
a new system of bolts. Preparations occupi
the time until the 10th, when the grapnel was
again lowered, and at 10.30 touched the bot-
tom. This attempt, however, proved futile:
the ¢ Great Eastern” drifted over the line of
the cable without the grapnel having made a
bite, so it was hauled in again, and when, at
5.20 next morning, it reached the deck, it was
discovered to be entangled with the wire rope,
so that it could not catch on the bottom. The
resources were now nearly exhausted as re-

rds what we may call fishing tackle, but a
tinal effort was made with a line composed of
1,600 fathoms of wire rope, 220 fathoms of
hemp rope, and 510 fathoms of manilla. This
fourth line was lowered at 1.56. The ‘¢ Great
Eastern” drifted across the line of the cable,
presently the straic rose to 60 cwt., soon it
reached 80, and later on, for a short time, 105
cwt. At 9.40 p.m., Greenwich time, just as
765 fathoms had been got in, a shackle on the
hemp hawser passed through the machinery,
and a moment afterwards the rope parted near
the capstan, and the last hope of those who
had worked so nobly vanished, as the tail of
the rope rushed over the bow whistling like a
round shot. The ¢‘ Great Eastern” then bade
farewell to her faithful companion, the ¢ Ter-
rible,” and turned her head eastward, the
¢ Terrible’” going west to St. John’s to coal.
The ¢ Sphynx” parted compeny from the
(fther two a few days after starting from Va-

entia.

THE FUTURE.

To pass at one bound from a retrospective
to a prospective view of matters is, in this in-
stance, admissible, inasmuch as the past and
future of the Atlantic telegraph cable are con-
nected by a presentwhich consists now of only
a single link; that link being the fact that
1,200 miles of cable lie stretched across the bed
of the Atlantic. Butits future commences now,
nay, it commenced as soon as the ‘‘ Great
Eastern” had recounted her history ; so to that
future let usturn. As a starting point, we will
take the conclusions which may be legitimately
drawn from the foregoing narrative. The
perfect adaptability of the ¢ Great Eastern”
for the work of laying down the cable is evi-
denced by the fact that in a stiff breeze, when
the sea was washing over the ¢ Terrible,”
scarcely any motion was perceptible in the
¢ Great Eastern,” her greatest roll being 7}
degs., and her greatest pitchinil to 11 deg.
The big ship, therefore, by her wonderful
steadiness at sea, and from the facilities for
steering which her screw and paddle engines
afford, is proved to be eminently adapted for
cable-laying. But, to render her fit for future
service, she unquestionably requires careful
overhauling and repair. Improvements will
have to be made in the arrangement of her
tanks and coils, whereby she may carry her
full complement of boilers, for it can be ima-
gined she must labour under a disadvantage
when working minus two boilers. Amongst
other things requiring attention to the end
that she may be made truly scrviceable, are
certain points of construction which at the
present time appear rather weak. The strength-
ening is proposed by Mr. Fairbairn to be
effected by placing additional stringer plates
on the upper deck, and probably a short way
down the sides, so as to increase the ship’s
powers of resistance to strain with o heavy
cargo on board, such as she had from the Nore
to Valentia. This being done the ‘ Great
Eastern” may, with safety, be trusted on any
sea and in any weather. It may be that the
future of this vessel will become entirely
identified with the pursuits to which she has

been so appropriately appointed, and for which
she is so admirably fitted.

‘With regard to the machinery for laying
the cable, nothing that can be said in its
favour appears too strong praise; whilst the
reverse of this holds with respect to the
hauling-in apparatus and tackle. But it must
in fairness be said that such a contingency as
having to pick up the lost cable from a
depth of two miles and a half was never
anticipated ; hence the failure—the grag-
pling gear was ineficient. The remedy
will be to have an engine fitted to the
paying-out apparatus, so that, in case of
need, its action can be reversed and the
machine used for hauling in. This would
enable a fault—if such occurred—to be
recovered very soon after it had left the ship,
immense time also being saved by avoiding
the operation of shifting the cable from stern
to head. Machinery will also be fitted in the
bows of the vessel for the purpose of fishing
up the present cable. All these of course are
simple matters of detail, the best methods of
arranging which will be determined by the
experiences recently gained. The picking-u
apparatus, too, will of course be construc
consistently with the duty it has to perform in
recovering the cable, which duty has been
well ascertained, so that no excuse is left for
mechanical failure in this respect. The
question had not been practically dealt with
before, and so was unprovided for, or we should
probably now be recording congratulatory
messages carried by the subtle fiuid from
President Johnson to Queen Victoria.

The cable itself has all the requisites of
strength and the right specitic gravity ; it
never went over the stern at a greater angle
than 7 deg., and never showed a greater strain
than 14 cwt. upon the dynamometer. Its in-
sulation improved daily as the cable became
influenced by the lower temperature of the deep
ocean. Its present failure is due principally to
one of its own wires having penetrated the
gutta-percha core, and this cause has been so
far fatal only because it was not anticipated.
Every kind of experiment had been pre-
viously resorted to, but the wire never before
penetrated the core. This, taken in connec-
tion with other circumstances, appears to
have directed some of the leading minds to
the cenclusion that the faults were the result
of malice, although Captain Anderson inclines
to a contrary opinion, believing them to be
the result of accident. But whichever way
the truth may lie, it certainly follows that
such appliances only should be used as would

Yrevent the recurrence of such fatal results. |1

n order to afford additional secarity, Captain
Anderson suggests that the outer protecting
wires should be formed of a number of smaller
ones, so that no single wire would be suffi-
ciently strong to penetrate the core; or if
necessary, the core might be covered wii
canvas or wire gauze to make it still more
secure. 'The eable is perfect in its insulation ;
it possesses the right specific gravity, the
nggg strength, and fails only in one respect
—that of being capable of wounding itself.
But there is enough of experience now to
check its suicidal tendencies, or if not to pre-
vent, at any rate to remedy at once any
wound that may be inflicted whether by itself
or by Mr. Russell’s ** cable assassin.”

In the ordinary course of things, and had
there being no let or hindrance on the part of
the vessel herself, the ¢* Great Eastern” would
probably be despatched on the voyage ot re-
covery a few weeks henoe, armed with eflicient
picking-up tackle. But as the necessary re-

airs will occupy some two months the expe-
gition could not leave early enough for useful
cffect. Winter gales would probably drive
the ship from her work, and without the sun
the locality of the eable could not be discovered.
It has, therefore, been concurrently deter-
mined by all interested in the question that
the better plan will be to delay the voyage
until May next year. In the meantime a new
cable will be manufactured, which will be sent
out in the ¢ Great Eastern” when she goes to

recover the other one. This cable will be of
the same character as the last, with the ex-
ception perhaps of a slight addition to its outer
covering, but which will in no way interfere
with its specific gravity, or any other condition
already proved to be satisfactory. The process
of picking up the cable will, doubtless, be on
this wise :—The ¢ Great Eastern” will p

to within ten miles of theextremity of the cable
50 as to keep clear of the grapnels and tackle
now resting on it. She will then drag until
the grapnel bites, when she will commence
hauling in. Another vessel—say the ¢ Ter-
rible”—will be going through the same ope-
ration a mile to the east of the * Great Easiern.”
The latter vessel having obtained a hold will
probably break the cable in the lift, and will
then proceed eastward on the course of the cable
about half a mile astern of the ¢ Terrible,”
where she will again grapple for, and no
doubt lay hold of, the cable, which, with the
bight thus formed, will be comparatively easy
of recovery. The recent deliberations of the
boards of the several companies interested in
the Atlantic telegraph cable have been dis-
tinguished by a spirit of the utmost confidence
in the realisation of a greatsuccess next year.
Not the slightest doubt is entertained as to
finding, with the greatest precision, the posi-
tion of the broken end by solar observation,
and of eventually raising and repairing the
cable. The animating principle is a determi-
nation to perfect the telegraphic communica-
tion between England and America, which
gbjecg, we doubt not, will ultimately be ef-
ected.

THE FAILUREr OF THE ATLANTIC
TELEGRAPH CABLE.

) HEN the ¢ Great Kastern” commenced
laying the Atlantic cable the proba-
bilities in the mind of the general publio
were three to one that Englang and America
would be united in less than a month by an
electric line. The public were far too san-
guine, as the return of the ¢ Great Eastern”
has shown. ‘The difficultics to be contended
with in laying so fine a thread between the Old
and New World were and still are immense,
but not greater than can be overcome by
practical men possessing a sound knowledge of
natural philosophy, and who are, therefore.
men of common sense. It was stated that all
the faults in the manufacture and the laying
of the old cable had been carefully avoided.
This was not so, for the principal and most
imgort.ant fault was evidently not seen, for if
it had been scen it is hard to understand how it
should have been so heedlessly repeated. The
great mistake wasin having the outside wires
spirally wound round the straight copper core,
thus making a cable, as it were, of fine
straight wires and spiral springs, the spiral
springs to take all strainsand the centre wires
none. This is a thing impossible, for how
could the spiral extend, as it naturally would,
in proportion to the strain upon it, without
extending the central and weak core? We
can easily imagine the extension of the spiral
spring being so great as to break and com-
pletely seEarate the copper core before it had
one-fourth of its own breaking strain on;
and not only that, but it would also open
the insulated covering sufficiently to admit the
water, and thus indicate *‘ dead earth,” when
eleotrical tests were applied.  The strength-
ening outside wires being arranged as
spiral springs were evidently the cause of
failure. Theory shows clearly that such an
arranged cable would fail with a much less
strain than would be required to break the
sustaining wires. We bave no data to prove
that the failurc arose from any other cause-
On Monday,J uly 24th, when eighty-fourmiles
of cable had been payed out, it became apparent
to the electricians that there was a fault
somewhere in the cable. This fault is said
not to have been found until more than
ten miles of cable had been picked up, and
that the fault was caused by a piece of wire
2in, long having been driven into the core in
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g‘islsing through the aning-out machinery.
is may or may not have been the cause of
loss of insulation. If it was the cause, how
came it that the electricians did not notice it
immediately the faulty part fell into the sea ?
Most certainly if a piece of wire was thrust
through to the core it would act immediately
on passing into the watcer, and would not
take one hour and a half, equal to ten miles
of cable payed out, befure destroying the insu-
lation. Is it possible that ten miles of cable
were payed out without any test?  One hour
and a half, and no proof that <“all is well
we can scarcely believe it.  Either the elec-
tricians were very negligent in allowing such
a length of cable to pass out, or the failure
was from some other cause. The depth of
water when the fault was observed was
400 fathoms. Now, this length of cable
would offer immense resistance to being
dragged through the water at the rate of six
miles per hour, and the slightest hitch in the
paying-out machiner would at once put such
a strain on the cable as to extend it suffi-
ciently to break the copper core, or separate
the insulating material enough to admit the
water. The fault may have been but a short
distance overboard, but in hauling in, fresh
accidents were likely to occur by over-strain-
ing the ¢ spiral spring” of the cable, and
injuring the core, and thus it was necessary
to pick up ten miles before all came right.
It 1s admittea that much of this ten miles of
cable was a good deal strained. Even in
paying out the strain might have been more
than was desirable at any one moment of
time. What may it have heen very often
when hauling in? Certainly, the chances of
overstraining were far greater, and faults may
have occurred very often from sudden strains,
and ten miles ha? to be picked up before the
remaining immersed portion of cable showed
perfect insulation.
Mr. W. H. Russell, in his diary, says :—

¢ Satarday, July 29. Inthe night we had passed
over 2,100 fathoms deep, and at 9 a.m. were in 2,000
fathoms only; distanco from Valentia, 636 miles:
miles of cable paid out 707 ; distance to run, 1,028
miles. About ten minutecs past one o’clock (ship’s
time) there was a slight commotion and excitement
in the neighbourhood of the testing-room, and soon
afterwards,with great quickness indeed, the engines
were stopped, and the ship ceased to move. Up
swarmed, at the ominous quiet, all the lazy life of
the floating city, and buzzed about the deck. And
soon the canse was known—tbis time no ‘ fault ;’
far worse—‘dcad earth,’ total and complete de-
struction tothe insulated chanmel.” A portiou of
the cable was “‘ picked up,” and ou Monday, July
31, ““an examination was made of the portion of
cable in which the ° dead earth’ was known to exist
by a series of exhausted electrical tests. Slowly
but surely the defective portion of the cable was
reached and cut out. A very painful discovery
was then made. An incision was visiblo in one
strand of the hemp covering an external wire, and
on unravelling the strands, so as to expose tha in-
sulated wires, a piece of broken irun wiro was found
driven through the gutta.percha covering, so as to
project beyond it on each side to the extent of the
diameter of the cable. One end was sharp, as if cut
with nippers; the other was broken off abruptly;
and the diameter, on the gauge being applied, cor-
responded with that of the wire covering the cable, It
was impossible to resist the irritating and sorrowful
conviction that such aninjury was the work of some
hired cable assassin or some purposeless malefactor.
Mr. Canning showed the cable and the steel to the
cablemen, who admit'ed that the mischief could
not have occurred accidentally.”

No ¢“fault;” far worse, ¢ dead earth,” If
in the first fault the wire two inches long
touched the core as this last piece of wire is
supposed to have done, why was not the first
¢« fault”” ‘“dead earth”? Again, the proba-
bilities are in favour of assuming that there
was some sudden and accidental strain on the
cable extending the  spiral spring " suffici-
ently to break the copper corc and open the
insulatint ma''rial. But how comes the
piece of wire « iven through the core ? Far
more likely it occurred during the process of
hauling in than paying out. Considering how
many times the cable was cut at this point it
is natural to suppose that stray pieces of wire
would not be wanting in the neighbourhood
of the incoming coil. This stray piece of wire,

which made it impossible ¢¢ to resist the irri-
tating and sorrowful conviction that such an
injury was the work of some hired cable
assassin,”’ was, of course, of the same diameter,
b{ gauge, as the wire covering of the cable.
When could a hired cable assassin quietly
drive in a piece of wire ? not easily into the
part that was moving from the tank to the
sea at the rate of six miles per hour, and the
portion in the tanks was assumed to be in
water. If, therefore, the wire was driven
into that portion, why was not the ‘¢ fault”
discovered at once by the electricians ? There
is nothing to prove that this fault was not
caused by excessive strain on, perhaps, a weak
part of tho cable when overboard, and that
the wire was not accidentally driven into the
cable at the time of hauling in. On the 2nd
of August the cable parted and went over-
board in nearly 2,000 fathoms water, 1,062
miles from Valentia. The cause of this sad
accident arose from the discovery of a fault
and consequent hauling in of the cable, and
the very imperfect engine used for the pur-
pose. Who would have supposed that an
engine specialli provided to perform that very
important work would be in such a disgraceful
state >—*¢ Eccentric gear out of order, so that
a man had to stand by with a handspike,aided
by a wedge of wood, and an elastic band to
aid the wretched engine. Next, the supply of
steam failed, and when the steam was got u
it was found that there was not water enougﬁ
in the boilers, and so the picking-up ceased
altogether for some time, during which the
ship for%ed ahead, and chafed against the
cable. Then occurred the great misfortune.”
Of course it did; it would require a most
wonderful cable to withstand such playin,
with in 2,000 fathoms water with one en
held fast to the bow of a vessel that was con-
tinually rising and falling and chafing
against it. 'We wonder it did not part sooner
and fly overboard. Whatever distance the
bow of the ‘¢ Great Eastern” rose and fell when
the cable was fixed at the bow, and not being
hauled in, that same length was allowed for
by the cable strefching, for it was impossible
that it could be absolutely lifted, in the time
of the rise, from the bottom, ot for a length of
2,000 fathoms, We almost question if the
strain was felt at a distance of 1,000 fathoms,
for the friction of 1,000 fathoms of cable in
water, when moved with the same speed as
the rise of the bow of the vessel, would be
enormous.

It is almost certain that the main *¢faults”
were caused by the strefching of the spiral
spring, and consequent opening of the insulat-
ing material and disruption of the copper
core, Hauling-in ought never to be required,
for it is a most dangerous operation with any
cable in great depth of water, and where the
surface is not as smooth as a millpond. Such
hauling in would not have been required had
the cable been made with the sustaining wires
parallel with the axis, and therefore parallel
with the copper core, then the copper wire,
being the most ductile, would always have
accommodated itself to the extension from
strain of the ironfcovering wires; they, being
straight and of iron, would naturally break
before the copper core could be injured in the
slightest degree. Thin wires wound round
the straight sustaining wires would bind them
together on the insulating material as perfectly
as could be desired. ‘The arrangement for
hauling in from the bows of the vessel was a
great mistake. What an amount of hazard
and care would have been avoided had the
hauling-in apparatus been fixed at the stern—
either by itself and parallel to the paying-out
machinery, so that the cable would simply
have required lifting out of the groove of one
wheel into the other, or, as Captain Aunder-
son recommends, haviog an engine applied to
the paying-out gear, so as to reverse and haul
in at once, while the fault was being located.
Such an arrangement would have greatly re-
duced the risk of completely losing the cable—

not, however, with such a faulty engine as
was used at the bows of the vessel.

As to fishing up the cable from a depth of
two miles and a half, or two miles of water,
the chances are very vague. If in a distance
of nine hundred and forty-eight miles only
one thousand and eighty-one miles of cable
were payed out, there is not much slack left
for the successful picking up. Presuming
that the cable was laid hold of at a depth of
2,000 fathoms, and presuming the fishing
tackle to be amply strong for any strain put
upon it—what would be the consequence to
the cable? Why, it would break long before
it was brought to the surface. When it is
considered that it is laid in nearly a straight
line, there being so little slack, the strain on
itself from its own weight would be very great
when lifted only one mile from its present rest-
ing place. Assuming that in alength of about
four miles of cable the length of slack is half
a mile, the centre of the length of four miles
and a half being lifted up one mile, the strain
on the cable at the highest point would be
equal to three miles of its own weight on
either side of the fishing tackle ; beyond this
strain, there is the strain due to the friction of
pulling it through the water. Ifit is strong
enough to withstand the above strains, how
much higher could it be lifted ? In lifting it
higher the cable must either stretch, or be
dragged along the bottom of the ocean
bevond the distance of two miles on either
side. Even supposing the curve of the catenary
to be flatter than we have assumed, the conse-
quence would be a proportionately increased
strain on itself at its highest point, due to an
increased length suspended at a more acute
rogle with the horizon. It thus appears im-
possible to lift the cable safely out of this
great depth of water—especially when we con-
sider that experiments have been made which
gave a result showing that, in great depths of
water, the strain with equal velocity is in-
creased to four times when the length is
doubled ; and, in addition to this, it must be
remembered that the friction is increased as
the square of the velocity.

Our only hope of regaining a portion of the
cable is by fishing it up in shallow water, and
carefully, and slowly, underrunning it in very
calm weather., No doubt there are many en-
terprising men who would undertake to under-
run it at a certain sum per mile, and it mizht
be to the interest of the company to accept any
reasonable offer to that effect. 'We regret,
however, that nothing more can be done to-
wards picking it up and completiug it this
year. Early next year we hope to see this
cable underrun for a considerable distance, a
connection safely made, and a complete cable
in ferfect working order, resting safely on the
bed of the wide Atlantic. It may be advisable
at the same time to lay another cable of such
specific gravity that it would slowly sink to
tgg bottom of the ocean. Such a cable would
have but little strength, and must therefore be
of such a quality that it would by no chance
whatever require hauling in. It will be a
proud day for Englishmen when this impor-
tant work is successfully complete{i‘.r

. T. C.

INJECTION CONDENSERS.

CCORDING to history the first steam
cylinder was also a condenser—the steam

acted on the under side of the piston and the
atmosphere on the upper. On the piston com-
pleting the up stroke a jet of water produced
condensation and a vacuum simultaneously,
the atmosphere causing the down stroke,
Primitive as this mode of applying a powerful
agent was, the principle still remains the
same, and the condensing engines of the pre-
sent day arc as those of the past. The cylin-
ders now in use are closed at each end, and the
steam operates on each side of the piston ; but
the cause and effect of the vacuum remains un-
alterable. There are two systems of conden-
sation which are commonly known as injection
and surface ; the former may be said to be the
most universal, owing perhapsto the economy
of the outlay in proportion to that required for
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the latter system. The condenser and air
pumps for land engines are usually alike, the
condenser being cylindrical and the air pump
vertical in action and arrangement, it being
well known that space in this case is not of
much importance, also that high-pressure
steam is more often employed at present than
it was formerly, The field for condensation
and improvements in the same can be truth-
fully said to be on board our commercial and
war ships ; space is there of the utmost import-
ance, and economy of fuel a matter of con-
sideration.  In the present day each maker
prefers to adopt a certain class of engine, and
at the same time to arrange the condenser and
air pumps to suit his ideas, To form a just
opinion of the qualities of the injection and
surface systems when applied to marine
engines, it will be necessary to analyse each
arrangement applicable for the particular kind
of engine adopted. Commencing with the in-
Jection condenser, for paddle and screw-en-
gines. Air pumps with vertical action are simi-
lar in general arrangement; the piston forms
a suction and delivery valve alternately,
while the remaining valves are located at the
top and bottom of the air-pump barrel. The
air pump is not in all cases perpendicular; for
large engines, and in vessels of moderate beam,
an angular arrangement is preferred. The
suction valves are at the bottom of the pump,
which is situated outside the condenser. The
discharge valves are at the top of the pump,
outside or clear of the cover, the air vessel
being secured above the valves last a!luded to.
This description will apply to most arrange-
ments for paddle-wheel engines.

Our next type of condenser and air pumps
will be that for screw engines. In this case we
cannot confine ourselves to two or three
cxamples for comparison, as the number of
arrangements for the screw engines greatly
exceeds that for the paddles. Mnarine engines
for the screw may be said to be of two kinds
as regards the principle, viz., direct and re-
turn actions. The condensers and air pumps
applicable for direct-acting engines are as
follows :—The air pumps are as noar the base
line as practice will admit, the condenser
being situated between the pumps. The
suction and delivery valves are under and
over the barrel, at each end. The discharge
chamber extends on each side of the con-
denser and at the end of the same, so that
actually the discharge water may be said to
surround the condensing chamber during its
exit. The means for obtaining ace-ss to the
valves are by doors, those relating to the
suction valves at the side, while the doora for
the delivery valves are on the top of the
same. Now it will bo obvious that both dis-
charge and condensing chambers must be
within the inner lines of the air pumps. The
external shape of the conienser in question is
that of an hemisphere on a parallelogram; for
the end view, the form in plan being square;
also the same may be saidl of the side clevation.
Our next example consists of the condensing
and discharge chambers being situated
over tho pumps; these latter aro located
as close together and near the base line as the
peripheries of the cylinders will admit. The
discharge chamber is at the sides and end of
the condenser, the lattor extends over the top
of the former for a given height, thus forming
tho termination of the chamber, for condensa-
tion. Tho suction valves are located in the
bottom of the condenser, distributed the entire
length of the pump ; it is almost needless to add
that these valves are inverted. The discharge
valves are on the same level as those last alluded
to, located at tho bottom of the discharge
chamber on each side of the condenser, but
contrary in action to those for the supply.
The doors for gaining aceess to the discharge
and supply valves are jespectively secured at
the sides of the discharge chamber and the top
of that for conden:ing. The exterior form is
as follows, in plan and side olevalion square,
the end elevation being flat at the top but
angular at the sides below the discharge
valves, The sides intersect the bottom in bold

curves, whose radil are struck from thoso of
the air pump’s diameter.

The nsxt arrangement is as follows :—The
air pumps and valves are located similarly to
the last example, with the exception that the
suction vaives are situated lower- than those
for the discharge ; consequently, the bottomn of
the latter chamber ishigher than that for con-
densing. The discharge chamber in the pre-
sent example extends to the top and sides of
the condenser, instead of being under the same
at the sides, as in the previous arrangements.
The exterior shape is wuch the same as that of
the last. The exhaust steam pipe in the three
examples enters the condenser at the front
end below the top line.  The discharge water
pipe is opposite that for tho steam. The injec-
tion pipes enter the condenser at the back end
and extend along the sides till nearly reach-
ing the exhaust steam, when the splash plate
or ross completes the requirement. In some
cases one injection pipe only is used, which is
situated at the back end centrally under the dis-
charge water pipe. The examplo we next se-
lect for comparison has the discharge chamber
centrally locatedover the air pumps. The con-
densing chambersara situated on the same level
on each side of that for the discharge. Thesuc-
tion and delivering valves are sccured on
the bottoms of their respective chambers over
the air pumps. These valves are reverse in
action, as in the two last examples. In the
present case the condensed stcam enters on
the top of the condenser, two steam pipes
being thus required. The doors for gaining
access to the valves are at the ends and top of
the condensing and discharge chambers.
Throse relating to the condenser are, of
course, below thesame.  The injection pipe
issituated at the side of each condenser, in
aline with the exhaust steam pipe.

We have thus far treated of examples
relating  to direct-acting engines. We
propose next to describe the arrangements of
condensers and air pumps for return-acting
engines, commonly known as double pistcn
rods return connecting rod engines. Our
first selection is arranged as follows :—The
condensers are placed between the air pumps,
rising centrally above the same to attain
cubical capacity. The discharge chamber is
located outside tho pumps, and iz similar in
shape to that for condensing. The suction
and delivering valves are under and over the
pumps3 at tho outsides of the same, access
to the valves being attained by doors at the
sides of the discharge chambers and pump
barrels. The exhaust steam enters tho con-
denser at the top and the injection at the back
end of each condencer. he discharge water
pipe is secured at the back end of the cham-
ber in tho ordinary maunner.  The space be-
tween the condensing and discharze chambers
is occupied by the piston and connecting rods,
guides, &c.; hence the cause for the arrange-
ment alluded to. The form ofthe exterior of
the present example will bu similar to {34, the
bottom portion being flat. This relates to
the end views, the shape in plan and side
clevation being square.  In some cases the
same exterior of condenser, &c., i8 preserved,
but reverse in arranrement. The condensers
in this case would be outsido the air pumyps,
while the dischargo chamber would be be-
tween the same,  The suction valves are in-
verted at the bottom of the condenser ro ag to
effectually drain the same. Tho discharge
valves are at the sides of the air pumps, cx-
tending the entiro width and length of the
bottom of the discharge chamber, The ex-
haust steam, discharge, aud injection pipes
are all respectively located as in the last ex-
amples. In the next arrangement the air
pumps are raised from the base line as much
as the crank shaft will admit. The condenser
is raised at the front end and extends below
for the entire length of the pumps aud valve
chambers. The suction valves are outside
the pumps beyond the guides of the piston
rods. The discharge valves are above the
pumps, also the chamber above the former,
It will be readily understood that in this case

the suction valves are greatly below and beyond
the air pump, a fact to which we shall hercafter
allude, The shape of the exterior of the ex-
ample under notice can be more easily con-
ceived than illustrated descriptively ; suffice it
to say, tho discharge chamber is raised cen-
trally above the condenser and pumps, which
latter form the base for tho former, the plan
and sido elevation being as in those previously
alluded to.

We now come to a compact arrangement
separately located outside the guides of each
engine. The condenser is over the pump, and
outside the same. The discharge chamber
extends the entire length at the side of the
condenser, over the pump.  The suction and
discharge valves are respectively situated in
the bottoms of the chambers, reverse in po-
sition and action. The shape of the exterior in
this case is so readily understood that further
description is needless. Our last selection
consists of an arrangement where the con-
denser is situated above the pumps, the
discharge chamber being below the for-
mer and at the side of and between the
latter. Thus it will be seen that the suction
valves are located above the pumps, while the
discharge valves are at the side of them, the
location of the valves being at right angles
with each other. It may be added that, in
the case of the last three examples, the ex-
haust steam enters the condenser at the front
end near the top. The injection and dis-
charge water pipes are connected at the back
end of the condenser and discharge chamber.

Wo liave now alluded totwelve different
arrangements, all of which are in actual work.
Before further alluding to the examples
noticed, it will not be out of placo to explain
the true principles of injection condensgation.
When steam enters the condensing chamber
itizin the form of a vapour; on coming in
contact with the cooling fluid in the
shape of water it condenses; the two amal-
gamate, or rather rcunite, forming a body
of water of a higher temperatura than that
used for injection. Now, it is obvious that
the greater the space occupied by the con-
densed steam the less room for the process of
condensation. Hence, it is practically con-
sistent with natural laws to drain the con-
denser at the same speed as the injection
water and steam  amitlgamate. When the
condenser is below the air pump or at the
sido of the same, a vacuum must be caused
by the bucket, piston, or plunger bzfore the
water will rise in the barrel ; at the samoe time
a cessation of {low or cxit from the coudenser
must ensuc,  The present remarks, of course,
refer to single and double acting pumps
similarly situated. Above the pump is the
correct position for the condenser, irrespective
of action, The motion of fulling bodies
causes a vacuum j hence, in the case of gravi-
tation of water, and the same being applied to
condensers, a better vacuum is attained than
with the oruinary kind. The arrangement
we propose for land condensers and pumps,
and also for vertical action on board vessels, is
us follows :—Thoe condenser should Le on the
top of the pump, in fact, the top of the latter
should be the bottom of the former, the suc-
tion valves being inverted so as to effectually
drain the condeuser,  The di-charge valves
should be at the side of the pump at the top,
access being attained to each set of valves by
duors suitably arranged.  The bottom of the
air-pump barrel might be open to the atmo-
sphere or closed, or inserted in a body of
water, By this arrangement a perfect action
would bo attained, owing to the fact that,
on the suction valves opening, the gravity of
the water would greatly assist its exit, it
being remembered that a vacuum is caused
above and below the water in all cases.  The
injection also cau-esa better vacuum by falling
dircct rather than rising to fall again within
the condenser or beyond the rose or splash
plate.,

With reference to the examples fir screw
eng'nes to which we have alluded, it may be
observed that the air pumps are all of hori-
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zontal double-action type. The two classes of
arraugement of marine screw engines greatly
affect the condensers, &c., while at the same
time correct action can be maintained in each
example. The adoption of the suction and
delivering valves under and over the pump (as
in two of the examples to which we have
alluded) is rather primitive, and in no case
whatever, with valves so arranged, have we
known good results at sea for a lengthened
time. Now, when the condenser is over the
air pump, the former can drain effectually, as
we have explained, The exterior of the con-
denter can also be of a more uniform shape,
it being remembered that by having castings
a plain surface can be moulded with perfect
accuracy, whilst, with an wuneven surface,
joints, &c., are mnecessary. Theso practical
matters form a reason for alluding to the ex-
terior forms of the examples under notice.
The positions of the valves of air pumps are of
great importance, and in no case whatever
should those relating to suction be located
below and beyond the side of the pump. It
will bo remembered we have alluded to an
example of this kind before now, and at the
same time noted it for further remark; hence
our present allusion to this error of arrange-
ment. To produce a quick and perfect drainage
of the condenser and discharge of the con-
densed steam and water, both suction and
delivering valves should be close to the pump,
or at least as near as practice will admit,
Our ideas of what an arrangement for direct
and return-action engines should be, are as
follow :—Fot the former class we should pre-
fer the discharge chamber to be centrally
situated over the pumps ; the condenser located
on cach side and in front of the discharge
chamber. By this arrangement compact-
ness of the valves and pumps would be ob.
tained, while the discharge chamber would be
above and between the pumps; hence an air
vessel of great, capacity would ba attained, a
matter not to be disregarded. With reference
to the arrangements requisite for return-action
engines, it must be remembered that in the
present oxamples the piston and connecting
rods, with the requisite guides, greatly impair
the compact form of the pumps and conden-
sers, Wo say this romembering that cubical
capacity in the hold of the vessel is of great
importance. It next becomes nccessary to
consider which is the most valuable, height
or area, in plan. Should the two last ex-
amples for return-action engines be adopted,
the results would be equal, owing to the dif-
ferent arrangements being alike in principlo of
action, with the exception that in the latter
case the whole is situated between the gaides,
which perhaps is the better arrangement for
accessibility to the working portions requiring
adjustment.
———

ATLANTIC CABLE GOSSIP,

Apvices from New York state that the stenm
sloop of war ¢ Sphynx' arrived at Heart's
Content, under canvas, on the Gth inst., having
exhausted her coal on the 4th, She parted
with the * Great Eastern” and ‘Terrible” on
the 27th ult. in lat. 52°43, long. 202, during a
very heavy sea aud a stormy gale from the west-
ward; everything was working well. When the
‘“Sphynx*’ was sighted in Trinity Bay the entire
cable fleet was reported as arrived, and great
excitement prevailed. Two steamers procceded
down the bay early in the morning to meet the
* Great Eastern,” with a iarge party of promi.
vent persons on board. Tueir disappointment
wag great. About noon of the same day threo
guns were fired down the by, and it was again
reported that the * Great Eistern’ had arrived.
The firing was occasioned by the steam #'oop of
war “Royalist” mistaking tke ‘‘Sphynx” and
the “Stevenson” for the cable fleet.

On the continent the failure of the Atlantic
cable, which is lamented in the whole continental
press, from Odessa to Lisbon, has given rise )
ecientific controversy, Ierr Siemens, a parcner
of the tclegraph maonfucturing firm  of
Biemens and Hulske in Berlin, in an article
inserted in Dingles's Polytechnisches Journal, con-
tends that gutta-percha is an elastic, but not a
porous substance, and that the water cannot poc-

siblyhave found its way to the wire while the cable
remained undamaged. To this argument Dr.
Moor objects in the Cologne Gazetto, stating that
gas will escape from a gutta-percha bag, and in.
ferring from this fact that, though gatta-percha
may ordinarily be impermeahle to water, it is
not 8o when subjected to a pressure equal to 400
atmospheres. He recommends that a cable of
some 30,000ft. should be sunk to a grout depth,
being partly suspended in the water and partly
disposed on the bottom of the sea, and that the
ship employed for this purpose should try to
keep over the same placo as long as possible,
maintaining ite connection with the oable, and
making telegraphic experiments of evory kind,
and thau the results of these experiments and the
condition of the cable when wound up at length,
will supply many uscful hints as to the difficul.
ties to be encountered and the defects to be
remedied. Dr. Moor is, however, not very
sanguine as to the ultimate success of the enter-
prise, and rather inclines to think that no effi-
cient cable will be thrown across the Atlantio,
while we bavo failed to discover a substance
which is light, elastic, non.conducting, and
waterproof, under o pressuro of 400 atmospheres.
In France, Mr. Russell’s account of the voyage
of the ‘“Great Eastern” with the Atlantic
oable has given so great an interest to the
enterprise that most of the French papers have
begun the transiation of his log.

Literature was not neglected in the big ship
during the expedition, a lithographer being
specially retained on board. His daty it was to
lithograph and print the previous day’s diary of
events, as written by Mr. Russell and copied out
by Mr. J. C. Deane. Knvelopes addressed to the
editurs of twenty-five American journals, and to
the editors of sixty-five published in England,
Scotland, and Ireland, were kept in readiness,
and as each dsy’s news was told off it was added
to the stook already folded for posting. By this
means the letters were sent off simaltaneously,
and without a moment’s nnnecessary delay. The
““ Torrible” took the American bag, and would
forward it frcm Newfoundland. A form, showing
the number of miles paid out and the mumber
run, was drawn out and signed by Mr. Canning,
which was also lithograpticd and a number
struck off, with blank spaces for the figurece.
This bulletin was issued every day, and stuck up
in a conspicuous part of the deck, informing all
of the position of the ship and thu quantity of
cable run. Nor was this all; a publication of
high literary and artistic pretensious was issued
every week from the lithographic press. From

‘ingpection we are able to prouounce the Atlantic

Telegraph, edited by Mr. Henry O’Neil, A.R.A,,
illustrated by Mr. R. Dudley aud the editor,
to bo the most highly-finished production ever
published at sea. ‘T'he frontispicce is composed
of well-executed portraits of the leading men
engaged in the expedition : the Atlantic telegraph
flag, withits combination of stars and union jack,
floats in the background; the ¢ Great Eastern”
and her guard of honour are in the front, and the
whole is enclosed in a neat framework of cable.
The rketches are full of humour, especially one
by Mr. Dudley, of Mr. Cyrus Field taking his
turn of duty as watchman in the tank. Under
the head of ¢ Births” we find the following:—
¢ August 2ad. On board the ‘ Groat Eastern,” Sir
Optimus Cable; his unfortunate father dying at
the same moment.”” *On the 8th inst, Mr.
Varley of a Formula, stillborn.” The last pagoe
is oocupied by a song entitled *‘The buoy I lefe
behind me,” air * The girl I left behind me;” a
portrait of the eaid buoy being prefixed. We re-
print the following lay as a eamplo of the contri-
butiens when all was going ou eatisfactorily i~

THE LAY OF THE ELECTRICIANS,

Air—*' Over the Sea."’

Under the sea! under the sea! Here's what De Bauty is
saying to me.

Such testing as this ia tho perfectest Lliss!
comiug it strong,

So we'll test! tist ] test! with coils and rhiometers! keys,
golvanometers!

Test] test! test! Test each minute all night and day
long.

Insalation is

Chorus.

Copper and zino! acid and stink! tink-a-tank, tink-a-
tank, tink-a-tank-tink,

Copper avd zinc ! acid and stiuk | success to cn-tin-u-i-ty,

* * : * .

From shore-end to sca! shore-cnd and sea! Ses what
Valentia is saying to me.

Mark May's strong relay in units B.A. of millions znd
trillions again,

It’s so grand I can hardly trust Thomson or Varloy to tost!
test ! test !

Sach a lovely con-tin-u-i-ty.
Chorus—Copper and zinc, &c.

It may not be ont of place at the present time
to notice the following instance of the wear and
tear of telegraphic cables asstated in an American
contemporary. ° The expedition sent from New
York to repair the oable acroas the Bay of St.
Lawrence has began its labours, By underrun-
ping the cable i5 was found that part of the coat-
ing had rusted off about three miles from shore.
Otber breaks will no doubt be discovered, s the
oable still refuses to work; but it will probably
be in order by the time the ‘Grent
reaches Heart’s Content.” As matters stand it
probably will.

COMPETITIVE ENGINE TRIAL.
A TRIAL of marino engines is about to be carried
out in New York under peculisr circamstances.
The competitors are the authorities of the engi-
neering department of the American Navy, and
Mr. E. N. Dickerson, between whom for some
years past a warm discussion has been carried
on. Tho case in brief stands thus :—The machi-
nery of tho “Algonquin,” a double-ended naval
vessel, which was constructed by a Mr. Dickerson,
was not accopted by the Government for causes
not made public, and Mr. Dickerson thercupon
issued a challenge to the Navy Department to
try the speed of the *“ Algonquin” and the eco-
nomy of her machinery by a race. The condi-
tions of this trisl were that each steamer was to
have an equal amourt of coal weighed into her
and run until tho samo was exhausted; sfter this
the stcamer giving out was to be towed back by
the other to tho starting point. This challengo
was not accepted under these conditions, but
the Navy Department offered to try the engines
of their design at the dock against those of Mr.
Dickerson, on condition that both vesscls should
be tied to the wharf, and minute observations
should be tekon of the amount of coal burned,
and the number of revolutions made by the ma-
chinery of each vessel, the decision being left to
engincers of note in New York. This novel ex-
periment is to be made in New York, and will
continue for ninety-six consecutive hours.
S—————
SCOTTISH SHIPBUILDERS' ASSOCI.
ATION.

At a meeting held April 3rd, 1865, James Rod-
ger, Isq., Presidont, in the chair, the proposed
amalgamation with the Institution of Engineors
in Scotland was discussed. The committee ap-
pointed to confer with the committeo of the
Institution of Engineers in Scotland gave in no
formal report; but Mr. Mansel stated that they
had met tho committee of the engineers, who
informed them that the Institution of Engineers
lad agreed to change their name, and suggested
that tl:e title of tho united body should be * The
Institution of Engineers in Scotland incorporated
with the Scottish Shipbuilders’ Association.”
The committeo of this Association unanimously
recommended that this name should boe agreed to
by this Association. The President thought it
would better meet the views of the Engineers if
the name were *The Institution of Engineers in
Scotland, with which is incorporated the Scottish
Shipbuilders’ Association.”  However, if the
Enginecrs had no objection to the other name,
they need have mone. Mr. J. G. Lawrie moved
—¢That the committee of this Association be au-
thorised to proceed with the amalgamation with
that of the Institution of Engincers in Scotland,
in accordance with previous reports, and that it
boleft to them eitherto adopt the name proposed
by the committee of the Engineers or that sug-
gested by the chairman.”  Mr. A. Gilchrist
seconded the motion, which was carried unani-
mously.

The. foundation stone of two new lighthouses, at
Buddonness, on the Tay, was laid on Saturday
last, The new lighthouscs—the plans gof which
were prepared by Meesrs, Stevenson, Edinburph,
th: engineers to the Northern Lights Commis.
sioners, as well as to the Dundee Seamen Frater-
nity—are to ba considerably higher thao the pre.
sent ones, by whicl, of course, the lights will be
socn at a grenter distanco at sca. The height of
the largest of tho two is to bo 101ft. above high
water, and will be scen nt a_distance of fifteen
miles ; while the present is 71ft. in heixht, and is seen
at thirteen miles, Tha lower light will be 6l1ft.
above high water, and will he seen at twelve
railes and a half; while the present is 48ft., and
in secen at eleven miles and a half. At present
the two lights blend into ono at three miles
distance ; but the new lights will blend at six
T;\'r““ and a half from Buddennees,—Building

cws.
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ROLLERS FOR DRAWING FIBROUS
MATERIALS.

Mz. Henxry A. O. MACKENZIE, of Grasmere
Lodge, Uckfield, Sussex, civil engineer, has
patented improvements in the construction and
manufacture of rollers and wheels for drawing
fibrous materials, and for other purposes, which
consist in the construction of rollers and wheels
with’ an elastic or flexible rim connected by
spokes or rods to a central boss or nave in such
a manner as to allow the said rim to yield to
pressure inwards and become flattened, thereby
increasing the pressing or drawing surface
thercof, but to cause it to resist pressure out-
wards. It is preferred that the said rim, when
requived to be elastic, should be composed of
steel, alse that the spokes or rods should be com-
posed of wrought iron or steel, and the boss or
nave of wrought or cast iron. For some purposes
the ritn may be covered with leather, india-rub-
ber, or gutta-percha; butthe metalsand covering
materials may be varied.

In tho engraving fig.1 is a side view of a roller
constructed according to the invention; fig. 2 is
an edge view of the same, a portion of the rollor
being shown in section ; fig. 3 is a half side view
and half section of another forin of roller ; fig. 4
is & vertical section of the same ; figs.5 and 6 are
similar views of another form of roller. In these
several figures the top roller only is shown as
constructed according to the invention. Fig. 7
represents both the top and bottom roller as so
constructed. a a, figs.1 and 2, is a rim of steel
or other suitable metal; b b is the boss or nave,
to which the rim is connected by spokes ¢ ¢ by
means of screw plugs e ¢, in such a manner as to
admit of the spokes sliding inwards on pressure
being applied to the outside of the rim, as shown
at d, but to resist the drawing of the spokes out-
wards. This is effected, as shown, by a space
being formed in the boss beyond the head of each
spoke in the direction towards the centre of the
boss, into which the head of the spoke can pass,
and by the head of the spoke being made of such
a size that it cannot pass outwards through the
lole in the plug. But the mode of connecting
the spokes to the boss or nave so as to effect the

ROLLERS FOR DRAWING FIBROUS MATERIALS.

grooves ¢ ¢ on each side, one of such grooves
being formed in the boss b, and the other in the
disc d bolted to the boss; the grooves ¢ ¢, in the
boss b and disc d, are respectively formed so as to
allow a sufficient space for the rim, so that when
pressed on the outside it may be capable of bulg-
ing inwards or becoming flattened as required,
and as shown at ¢, but the rim is prevented from
bulging outwards by the outer parts of the boss
b and disc d outside the grooves ¢ ¢, as shown in
the upper part of fig. 4. Figs. 5 and 6 are simi-
lar views of another form of roller made according
to the invention. a is the rim of steel or other
suitable waterial similar to that shown in figs. 3
and 4; b b are pieces of metal which are riveted
to the rim, such pieces of metal being inserted in
cavities d d, formed in the boss ¢, such cavities
being of sufficient depth to leave a space for the
pieces of metal d d to pass inwards on pressure
being applied to the outer surface of tho rim a,
but the said pieces of metal d d are prevented
from moving outwards by the outer parts of tho
boss ¢ and the disc ¢, agaiust which respectively
the small flanges on the pieces d d come in con-
tact, as shown in fig. 6. By this mecans the rim
o, is susceptible of yielding to external pressure,
and becoming flattened or bulging inwards in
the manner shown in fig. 5, but is prevented from
bulging outwards.

MANUFACTURE OF CANDLES.

HERETOFORE in the manufacture of candles hav-
ing two wicks, it has been usual when making the
candles to keep the wicks separated from each
other by means of a wire, which was introduced
into the mould together with the wicks ; and in
order to keep the wicks at an even distance from
each other the wicks were placed on opposite
sides of the wire, and were usually held there by
being dipped together with the wire into melted
candle stuff;, and a coating of the candle stuff
allowed to cool upon them. When the mould
had been filled with melted candle material and
the material had cooled the wire was withdrawn
from the candle, and the space occupied by the
wire was afterwards filled with melted candle

double purpose referred to may be varied. ff i stuff, and the candle so made solid. ‘The wires
is a covering of leather, india-rubber, gutta- ' hitherto employed have for the most part been

percha, or other suitable material, which cover-
ing is principally required when the rvoller is
composed of two or more rings arranged laterally
in order to cover the junctions of the rings, and
thereby prevent any portion of the material
under operation from passing between them; g
is a wrought-iron spindle forming the axis of the
roller.

In the form of roller shown in figs. 3 and 1

there arc no spokes, but the rim a is fitted into |

circular in section, and when using such wires,
not only was it difficult to retain the two wicks
at an cven distance apart, but the wicks could
not be brought sufficiently near together or so
near together as it is desired, for if the wires
were made of small diameter 8o as to bring the
wicks closer together, the wires could not be
made of sufficicnt strength to keep the wicks
straight in their longth.

Now, sccording %> an invention which has

been patOited by Mr. William Palmer, jun., of
Southweald, Essex, flat wires or narrow strips
of thin metal are employed for dividing the
wicks, 80 that whon desired the wicks may be
brought much closer together than heretofore.
In order to give the requisite strength to these
wires or strips to retain them straight, the two
opposite cdges of the strips aroc connected to
stronger wires or ribs, which may beof a circular
or other section. Or, in place of the strip being
strengthoned by a rib on both edges, it may be
strengthened on one side only; the narrow strip
for dividing the wicks may also be made in one
pieco with the strengthening rib or ribs, in place
of their being connccted together. The lower
end of the flat strip is caused to project some-
what beyond the lower end or ends of the sup-
porting wire or wires or ribs, so that it may
enter the nozzle of the mould and so be kept
central. The upper end of the wire is kept cen-
tral as heretofore by projections at its upper end
that enter the top of the mould. In using these
wires for retaining the wicks in position in the
mould, the wick 1a doubled over the end of the
flat strip that is to enter the nozzle of the mould,

FIG.I

FlC. -«

and the two ends of the wicks are led up one on
each side of the flat strip; the wicks and wire
are then introduced into the mould, and the
melted candle material is poured in. When the
material has cooled the wire is withdrawn, as
hitherto, and a hollow space on one or both sides
of the wick will thus be formed, which may after-
wards be filled up with candle material, which
may be of a different quality to the material of
which the exterior of the candle is composed.

In the accompanying engraving fig. 1 is a lon-
gitudinal scction, fig. 2 a eide view, partly in
section, fig. 3 a plan, and fig. 4 a transverse sec-
tion of a candle mould, having within it o wire,
constructed according to this invention for sup-
porting the wicks. a a is the flat strip of metal
by which the wicks are separated, and by which
the two wicks are kept only a very smsll distance
apart, and such as will cause them when burning
to present only ene flame. On each side of tho
flat strip is a rib b; these ribs are by preference
of a section such as is shown at fig. 4, though
other forms of ribs for giving strength may be
employed; but whatever bo the section of the
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strengthening ribs, it is desirable that they should
offer considerable area, in order to produce holes
of considerable size in tho candles, to bo after-
wards filled in with a candle matcrial of different
quality to the material of which the cxterior of
the candle is composed ; when, however, this is
not desired the ribs may be made of less sectional
areas. The peculiarity of tho invention is, that
the wicks are brought ncarer together than could
be the case if ordinary wires were employed,
whilst the use of tho strengthening ribs offers a
favourable opportunity of cmploying a more or
less considerable quantity of candle stuft' in the
centre of the candle different from that used for
the exterior of the candle.

The flat strip a projects beyond the ribs b, as
is shown at a!, and enters the nozzlo of the
mould ; theupper end of the wiro has projections
d d upon it, the lower portions of which enter
the top of the mould and so keep the wire central
ssis usual ; the upper portions of the projections
d project over the top of the mould and prevent
the wire entering too far into the mould; the
ends of the two wicks which are to bo at the
nozzle end of the mould are bound with thread.
The lower end of the strip a has a notch formed
in it to receive the wicks, as shown. When the
wicks have thus been placed on tho wirc, the
wire is inserted into a mould, into which melted
candle material is then poured; when this has
cooled the wire is to be withdrawn from the
mould, leaving the wicks in the candle; after-
wards tho holes in the candle, formerly occupied
by the ribs b b, are to be filled with candle ma-
torisl of & different or liko quality to that of
which the outer portion of the candle is formed,
thus completing the candle.

THE CHICAGO TUNNEL.

Tre immeanse crib for the east end of the Chieago
Lake tunnel was succcessfully lauuched on tho
26th of Jaly last. It is 40fc. Gin. Ligh, and
built in pentagonal form, in a circumscribing
circlo of 98}1t. in diameter. Tt is built of logs
one foot sqaare, and consists of three walle, ata
distance of 11ft. from each other, leaving o cen-
tral pentagonal space having an inscribed circle
of 25ft., within which will bo lixed the iron cy-
linder, 9ft. in diameter, to run from the water
line to the tunnel, G4ft. below the surface and
31ft. below the bed of the lake. The orib is
thore ighly braced in every direc:ion, so that it
might be tumbled over without injury. It cou.
taing 750,000f%. of lumber, board measure, and
150 tons of iron bolts; it weizhs about 1,800
tons. The outside is thorongily caunlked. It
was towed to its position, two miles from the
shore, on the same day, and the process of sink-
ing begun by opening sluices aud placing some
600 tons of stone in the Lnlkheads. The crib
will hold 4,500 tons of stones when filled, giving
an extra weight of 3,900 tons for steadying ngainst
the waves. The crib as now built will stand
about 7fc. above the water line, but when filled
in, another 5Mt. will be added. It is expected
that the excavation wiil bo commencod ut the
lake end about the middle of September, when
the work will be prosecuted from both ¢uds and
probably finished in twelve months from the
present dute. Exactly one third of the whele
length is already finished. A houso is to be
built over the crib, to enable the men to work
in all weathers.

EROSION OF LEAD.

TaE erosion of lead, and even of type metal, by
certain species of insects, 18 not generally known,
and may be extremely mischiovons. Notlong ago
1: attracted the attention of tho French Academy
of Sciences, and scveral communications respec:-
ing ic have becn publishod with their | roceed-
ings in the Comptes Rendus. Of these the ful-
lowing is o resume :—In 1858 Mnrshal Vaillant
exbibited to the Academy leaden bullets broughe
back from the Crimcs, in somo of which the
larvee of insects had excavated circular pussages
three or fuur millimetres in diameter, and in
others superficial grooves. Inguiry was made
throagh tho Russian Awmbassador, M, do Kisselef,
whether similar erosion had beon observed in
Russia. M. V. de Motschulsky replied that
nothing of the kind had boen detected in tho car-
tridges of the Russian army in the Crimnen, aid
that the inscet which had ¢ need the injury
appesred to Lo very rars in Russia, not having
buen discovered by Russian entomologists in tho
Crimea. It is stated to bp very common in

England, Sweden, and Germany, and to ocnor
in the Jura in France. Iv attacks silver firs and
pines. The insect which damaged the French
cartridges was imported from France in the
wood of the cases in which they were packed.
All the excavated passages werc originally cir-
cualar in seotion, and those that were semicir-
cular in section, that is, superficially grooved.
were only segments, of which the other half
was in the contiguons surfuce of other bullets
or of the wood forming the sides of the cases.
The passages were always open at both ends.
Excavation was effected by the mandibles of the
ingect, the apparatus consisting ofa saw toothed,
and cat like a file, The insects do not eat the
lead, bat simply bore it out; and it was observed
that their remains, after metamorphosis, kad
been carried downwards by the particles of
the metal, reduced to powders, and dispersed on
the outside through the cracks in the bottom of
the packing onse. Tho perfeot insects did not
attack the lead, but died in the pussages, even
immediately after their complete metainorphosis,
as very often occurs with ingeots in general.

In 1833 Audouin exhibited to the Entomological
Socioty of Paris, sheet lead from the roof of n
building deeply grooved by insccts. In 1844
Dosmarest mentioned erosions and perforations
of sheot lead by a species of Bostrirhe, and
illustrated the fuct by cartriducs from the
arsenal at Turin, Mr. Westwood, the well-known
British entomologist, has rccorded observations
by himself on the perforation of lead by insceta.
M. Bouteille, curator of the Muscum of Nuatural
History at Grenoble, sent to the French Academy
of Scienoes, from the collection under his charge,
specimens of cartridges gnawed by inscots,
which were foand in situ, aud the following report
upon the subject was mado by Marshall Vaillaut,
deQuatrefuges,and Miloe rdwards; theinseet Sirexr
gijas, o large hymenopterous species,which, in the
larva state, lives iu the interior of old trees or
pieces of wood, aud which, afier tho completion
of its metumorphosis, quits its retreat for tho
purpose of reproduction. As previously stated
it cuts its way by its mandibles, gnawing the
woody substance or other hard bodies which it
meets with initscourse. Analogous perforations
are made by the mandibles of the Callidium
saguineum. Tho reporters add :—*“If it is prob.
able that it is always with their mandibles that
coleopterous as well rs hymenopterous inseots
thue attack lead or other hard bodtes, it is not
well established that it i8 always the desire of
liberty which prompts them so to act. Indeed,
in some cages, colcopterous inscots have been
seen to gnaw tho cxterior of similar bodies.”
Refercunco was made to a paper by Aatouio
Berti on the perluration of leaden pipes by au
ingect named Ajpute humeralis.

Scheurer-Kescner, in 1851, communicated to
tho French Academy a notice of tuo crosion by
an insect of the shect lead of a new sulphuric
acid chamber. Tho creature was canght in the
actof escaping through the lead, having been
imprisoned between it and a wooden support.
Perhaps the most iuteresting and important
case of insect erosion is that of stercotype
meotal, which was communicated in 1843, by
M. dua Boys, tothe Agricultural Society ol Limo-
ges. Specimens riddled were aleo cxhibited,

SPIRAL RAILWAYS,

AT tho rccent Parisian fetes of August 15, there
was exhibited in tho Avenuc de la Motte Piquet,
a miniature circular railway, round which an
engine was conveying no less than ten carriages,
in each of which about twelve persons were
seated; the travellers, chiefly consisting of
soldiers, bronzed and weather-beaten iuvalids,
mostly sninvs an armor aleg. ‘The Paris cor-
respoudent of the Star thus graphically describes
the railway and alludes to tho history of its in-
ventor :—Tho train whizzed round at the rate of
five-eighths of an English mile in 50 seconds, and
soaccurate hava been tho calculations taken for the
construction of the wheels that eminent enginecrs
have prouounced this marvellous contrivanco to
be safe from the usual danger of getting off the
rails. I had never secn anything like this, and
inquired its history. A young mechanician,
scarcely twenty-two years of age, M., Michaud by
name, is the talented inventor of this system,
which, applied to spiral ascensions of mountains,
will prove of inestimable value. M. Michaud,
young, poor, and unknown, has spent £1,500
(85,000f.) on his fairy train, of which the

engine, which has three-horse power, cost £320
(6,0001.). I had o long talk with him; I
asked him what Lie had done toattract the notice
of Government, and why he was reduced to ex-
hibit this marvellous application of the highest
scientitic principle at a low fair, and why he bad
not applied his discovery to some higher purpose.
Heo replied abruptly, “Did you know Sauvage? "
I said I had heard the name. “ Ah!" he said,
““that is all; ho was my father’s friend. Here
is his story’: On June 21,1843, the population
of Havre assembled on the quays to witncss the
entranco into port of the first screw steamcr  Le
Napoleon.” The excitement and enthusiasm were
tremendous, but the originator of the idea, the
first on whom it had dawued, who had worked it
out in poverty and privation during thirtcen
weary years, was lying in the Havro Debtors’
Prison for a petty sum ho owed in consequence
of an effort to realiso his dream. My father went
to seo him that very day. On the window of his
cell was a miniatare dock in zino, Floating on it
was a vessel, constructed with s penknife, the
perfect model of a screw steamer, The only
murinur Bauvago uttered was thas tho ¢ Napo-
leon’ did not quitecomo up to his expcctations.”
Young Michaud added that on the Einperor's
eccession to the throne he had attompted to
mako amends for tho ingratitudn of the late
Government ; but his gencrous anxiely came too
Inte; Sauvago died mad. Referring to his own
discovery, he told me that, having no fortune, ho
despaired of being ablo to struggle against the
jealousy of prospering engineers, and therefore
ho decided on making it into a mere toy, in the
hopo of slowly amassing suflicient money to oarry
out his idea on a larger scale. Michaud told
me that last year, at the fair of St. Cloud, he had
taken two liundred college boys of the town gra-
tuitously, and that the Princo Imperial, who
happened to pass by at tho time, secompanied by
General Fleury, not only insisted on a drive, but
got on the engine and inspectod its construction
with minuto attention, making most intelligent
inquiries and romarks on tho explanations given
by Michaud.

LEAD POISONING.

PorsoxNing by drinking water which has acted
on lead happeus far moro frequently than is
ofwen suspectod, and the mode in which the water
is rendered poisonous §s frequently diffcult of
discovery. A correspondent of the Timas states
that, from a rural parish where the drinking
water is got from draw.wells, aud there are
ueither leaden pumpe nor lewdon pipes to con-
taminate the water, several of tho poasantey
went lately to the neighbouriug county infir
sulfering from lend poisoring. Careful fnvestd-
gation led to the discovery ol the source of the
evil—the so-called ‘‘tiuned” kettles in whioh
the water used for tea and for cooking was
boiled. It was nscertained that the *“tin” with
which the kettles were lined was an amalgam of
tin and lead, The adulteration of tin with lead
i3 ono of the most common frauds. Itis of very
great imporlance to pnblic health that some
way of escaping from poisoning by leaded tin
+hould be discovered, and it would Le desirable
that wo should know whether there is auy coat-
ing for iron which would resist heat aud the
ordinary actinn ot water, and which could be
substituted for what is called “tin.” About a
year ago a French patent wastaken out for euch
# coating, and the coating is said to bave stvod
very severo tests of heat aud acids. .Su"h a
coating has algo bean discovered lately in Eng-
land. ~ Anyone giving accurate information re-
specting such ovatings would confer a boon
upon the public. A very ready test for load in
water consists in taking two tamblers and filling
one with water which is known uot to have beeu
in contaot with lead; the other being filled with
the suspncted water. Distolve in each about as
much bichromate of potnsh as will stand on &
groat. By daylizht the water in each tumbler
will be of tho ooluur of pale sherry and water,
Cover the tumblers so as to keep out dust, and
let them stand in a warm place in a room with &
fire in it for twenty-four Lours, If the suspected
water bo freo from lead, it will still have the
gamo culonr as the other, but if there bo lead in
the watcr it will have a more or less opalescent
tint, ag it a drop or more of miik had been pus
into it. Ifthero be n great quantity of Jead in
tho waler a very slizht film of lead will be de-
posited on the glaes.
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IMPROVEMENT IN PUMPS.
Fic.a Hic.6 F1e.7
IMPROVEMENT IN PUMPS. ! provided on the inside of the tank B.” This tank | fastened to tho crank shaft. It is not essential

THis invention consists in a new constraction of
pump, whereby the admission and emission of
the tluid to be pumped is regulated without the
use of valves, that is, of apparatus acted upon
by the vacuum or pressure within the pump.
It has been patented by Mr. J. C. Wilson, of East
India House, Lime-street, London, civil engineer,
The working barrel of the pump is counstructed
in the usual manner, in the form of a cylinder,
with a piston working up aod down withip i,
but instead of this oylinder being made a fixture
as hitherto it oscillates upon trunnioms, in a

. similar manner to the cylinder of an oscillating

steam engine., On one side of this oylinder a
working face is fixed which ocontains ports or
openings which communicate with the interior of
thecylinder by means of suitable passages. This
oylinder is placed in the interior of a cistern or
tank in such a manner as to cause its working
face and ports to work against a oorresponding
face fixed on the side of the tank ; the ports in
the latter communuicating on one side with the
suction pipe or source of supply, and on the
other with the delivery pipe or place of discharge.

Fig. 1 of the accompanying engraving is a
section, fig. 2, an elovation, and fig. 3 a plan
showing the manner in which thess pumps are
oonstructed. A is a oylinder or working barrel
shown detached, and in elevation at fig4. It is
formed with trunnions a a, in which it is free to
oscillate, The trunnions work in bearings bb,

is separated at one side or end into a suction
chamber C and a discharge chamber D, and the
side or face of the chamber next the cylinder or
working barrel A is pieroed with holes or ports
c¢, as shown in the sectional view, fig. 5. Fig. 6
is a view showing the ports dd, on the side of
the oylinder A, and fig. 7 is a section through the
water passages in the cylinder A ; E is a suction
pipe; F, a discharge trough ; G, the piston work-
ing in the cylinder A connected by the piston rod
H to the crank I; K is afly-wheel, and L a crank
handle for giving motion to the pump; Misa
screw for keeping the working face of the cylin-
der A in cuntact with the side of the chambers
Cand D. Oa setting the pump to work, and
commencing with (say) the piston at the top of
the cylinder A, the suction ports on the cylinder
face communiocating with the top of the cylinder
are brought opposite to the portsin the suction
chamber C, and water is drawn into the cylinder
on the top side of the piston ; at the same time
the osoillation of the cylinder causes the suction
ports communicating with the bottom of the
cylinder to be closed, and the discharge ports to
be opened, and the descent of tho piston forces
the water out on that side into the discharge
chamber D. This action is reversed as the piston
ascends from the bottom to the top of the oylin-
der. Instead of being worked by hand, these
pumps may bo driven by steam or other power,
a pulley, or toothed wheel, or friction gear being

that the barrel shoald work in a cistern, asa
simple framing provided with similar ports to
those hereinbefore described in the cistern, and
communicating with a supply’and disoharge, may
be substituted.

ENGINE GOVERNORS.

LETTERS PATENT have been granted to Moesrs.
John and William Weems, of Johnstone, in the
couuty of Renfrew, North Britaio, engineers,
for an invention whioh relates, firstly, to im-
provements in apparatus for governing and con-
trolling the working speed of both land and marine
engines, air, water, and gas engines, as well as
water wheels, and other such generally similac
mechanism. The second part consists of im-
provements in apparatus for regulating, measur-
ing, and registering the flow of liquids and flaids.
In the engraving fig. 1 represents a scctional
elevation of one form of the improved apparatus
for governing and controlling the speed of land
and marine engines, air, water, and gas engines,
and water wheels, and the dotted lines show the
application for regulating the flow of steam or
other fluids or liquids from a higher to a lower
pressure ; fig. 3 represents a sectioual elevation
of the improvements in apparatus for regulating,
indicating, measuring, and registering the flow
of flaids and liquids, fig. 3 being an end elevation
of the same with cover removed.
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ENGINE GOVERNORS.

In fig. 1 is a chamber within which is fixed a
diaphragm A of india-rubber, metal, or other
flexible material, and resting on or conneoted to
that side of the diaphragm which is exposed to
the pressure of the steam or other flaid or liquid
is the spindle or rod B, coonected by the lever
C to the spindle or rod D of an equilibrium,
oonical, throttle, or other valve E, situated
between the boiler and engine. The opposite
side of this diaphragm or flexible partition A is
oonneoted by the pipe I to a pump or pumps or
other contrivance for forcing flnids or liquids. A
crane or cock O, with an indicating pointer and
handle or other opening capable of being regu-
lated, is placed between the diaphragm A and the
pumps or other contrivance for foroing fluids or
liquids. The screwed spindle H passes througha
stuffing-box J. The 1wlet F of steam or other
fluid or liquid is shown by the arrow near the
pipe F, and the discharge or outlet by the arrow
at G. When the pump or other similar machine
is set in motion the fluid or liquid is forced
against the diaphragm A on the one side, while
the pressure of the steam or other fluid or liquid
is exerting its power on the other side, and when
the engine has attained its required speed the
crane or cock O is regalated to allow the excess
of the fluid or liquid to escape at P, and on the
slightest increase of speed the power ofthe pump
is also increased, which forces a greater quantity
of the fluid or liquid that cannot escape at the
regulated opening P ; a greater pressure is conse-
quently exerted on the diaphragm A, which
yields, thus imparting & forward movement to
the rod B, communicating with the valve E by
the lever C and spindle orrod D, thereby regu-
lating the valve Lk 80 as only to admit the neces-
sary supply of steam or other fluid or liquid for
the desired speed, and, on the engine slowing, the
speed of the pumps or other contrivance is
reduced, the pressure on the under side of the
diaphragm A is lessened, whilst the pressure of
the steam or other fluid or liquid on the opposite
side causes it to recede, and by means of the rods
B and D aud the lever C the valve E is opened,
and a sufficiency of steam or other fluid or liquid

is admitted to raise the ongine to its former
speed. The throw of the valve may be regulated
or it may be entirely closed by turning the handle
or wheel of the second spindle H, thus answering
the purpose of a stop valve.

Fig. 1 also represents the arrangement and
oonstruction of apparatus for regulating the flow
of steam or other fluid or liquid from a higher to
a lower pressure, and maintaining a uniform
pressure therein, and also acting as a stop valve,
the only difference being the removal of the pipe
I and the substitution of an adjustable weighted
lever, as shown by the dotted lines. The steam
or other fluid or liquid enters from the high
pressure at F, as shown by the arrow, and passes
through the valve E into the low-pressure receiver
or pipe G, the weight on the lever being adjnsted
to suit the desired pressure. When the low
pressure of the steam or other fluid exceeds the
required pressure, it exerts ils power on the
diaphragm, which recedes, and by means of the
rods B and D and lever C regulates the valve so
as only to admit a sufficiency of steam or other
fluid to maintain the proper pressure, and when
the pressure falls too low the lever and weight
press the diaphragm downwards, thus opening
the valve s0 a8 to admit a sufficiency of steam or
other fluid to raise the desired pressure. The
sorewed spindle H, fitted with a handle or wheel,
serves to regulate the throw of the valve, and
when screwed down acts as a stop valve and
prevents the passage of the steam or other flnid
when desired. Within the chamber Q, fig. 2 and
3 (bolted together in parts), is fixed a diaphragm
A, of india-rubber, leather, metal, or other
flexible material, to which is attached a piston
or pistons B and rod C, on: the end of which is
fixed the crosshead E, travelling on two guide
rods F, within which is a toothed wheel G work-
ing in a toothed rack H fixed on a valve J sliding
on three ports. The small flexible diaphragm
M within the chamber N is open on one side to
the pressure of the fllid or liquid, and on the
other to the atmosphere, aud to which isattached
a piston or pistons U and rod O, one end of which

is connected by the rod P to the crank R of the

oothed wheel G. The water or other floid or
iquid is introduced at the pipe T, fig. 3, and
resses the diaphragm A to one side, carrying
rith it the rod C, the toothed wheel @ travelling
nthe toothed rack H, and when the diaphragm
\ has arrived at its extremity, the orank pin B
f the toothed wheel G has been oarried beyond
be centre, and the small diaphragm M being at
11 times acted on by the pressure of the fluid or
iquid gives the toothed wheel G a sudden half
urp, carrying with it the toothed rack H, and
nstantaneously reverses the ports of the valve or
'alves, and the pressure of the fluid or liquid
10w acting on the opposite side of the diaphragm
\ ; it recedes and brings back the crank pin R of
he toothed wheel G beyond the centre, which
eing held in a state of tension by the diaphragm
1 springs up and again reverses the ports, the
lnid or liquid in the opposite side of the
liaphragm A being meanwhile discharged
‘hrough the discharge pipe K. By means of this
‘eciprocating movement of the diapbragm M
notion is given to the index, whereby the flow
f the fluid or liquid is regulated.

BUFFER SPRINGS.

3prINGS are frequently constructed by rolling or
vinding a flat, parallel, or tapered steel bar into
\ conical spiral form ; the pressure is applied in
uch manner as to flattan the cone by causing

ts apex to approach ite base. Springs have also
>een made of a flat steel bar wound into a flat,
ipiral, or volute form, in which case the applica-
ion of preseure tended to force the centre away
‘rom the outer coil, and thus cause the spring to
1ssume the form of a cone; these springe, when
yverstrained, are apt to break near the centre or
n some of theinner coils. Inaninvention which
a8 been patented by Mr. William F. Henson, of
|5, New Cavendish-street, Portland-place, civil
angineer, springs are constructed of a conical,
sonoidal, or oval form, with tapered bars of steel
of various sections applicable for railway carriage
bnffer and other springs, which may be con-
structed of any section of steel other than

tapered, such as oval or half oval, of hollow or
half hollow bar steel, which may be tapered
or otherwise. The cbief feature of this invention
is the formation of a spring made in a conical
form, having two or more of its coils sunk.or in-
verted from the apex of the spring to the inner
sone or coils of the conical spring, 8o as to form
an elastio base or cushion, to prevent breakage,
or from being overstrained or overworked at any
time when acted upon ; the spring will also be in-
creased in power by the inner cone or coils of
steel forming an elastic conical base to the outer
oonical spring. The springs may be constructed
of twisted steel bars or wires of any converient
sizes, and thus form a bar suitable for coiling:
The inverted cone of the conical spring may be
constructed of flat or oblong bar steel so as to
form an inner volute spring to the outer conical
spring. The springs may also be made paral-

lel, having an inner conical spring of tapered bar
steel or otherwise. The springs are construoted
in the usual way by taking a bar of steel of any
convenient length, size, or section, and winding
the said bar of steel npon & mandrel, causing
each coil to wind upon the preceding one. The
ooils separate a little when removed from the
mandrel, which allows them freedom of action.
They are then inserted into a cast conical-shaped
box suitable to receive the spring, which is then
forced into an inverted conical form having,
as before stated, two or more of its ocoils in-
verted from the apex. This steel inverted

conical spring i8 bardened and tempered
in the usual way. The method of construct-

ing the spring may be varied as found most
convenient. The parallel inverted conical spring,
or, in other words, a conical spring having paral-
lel sides, is constructed in the usual way that
parallel springs are now made; but with the
addition of an inverted cone, which is made as
before described, or varied in such manner as
may be most desirable, with tapered bars of
steel, of oval or other form. The springsare fitted
into a cast or wrought-iron box suitably formed,
thus forming springs of an improved class and
adapted for railway waggons and carriage buffers
as well as other purposes Ly giving a great power
of resistance when acted upon.

At the Daneyvan Ironworks a furnace of elliptical
section, of 20ft, by 12ft. diameter, and 60ft. in
height, has been erected, which is stated to give ex-
traordinary results.
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ON UNDERSUNK FOUNDA,TION.S.’

TIMBER piles aro eminently unsuited for ‘Indin, as
they are soon destroyed by white ants. Irom,
until very lately, has never been much nsed on a
large scale, but undersunk foundations cf brickwork
have becn in use for & very great length of time.
The natives were in the habit of making them in a
very primitive way. The ground was cleared and
excavated as deep as possible without using shor-
ing. The curbs consisted of a ring of basket work,
or rongh timber in pome cases; on these masonry
cylinders were built ordinarily of splayed bricks
laid in Jiquid clay mortar. When this reached a

convenient height it was bound together with hay.

ropes. - The well einker then got inside and exca-
vated the earth from under the turb until the
cylinder sunk to ite whole depth ; a furtlfer portion
of eylindrical wall was then built and sunk in the
same manner, divers being ueed when the corb
descended below the eurface of the water; some-
times a confrivance called a jham is used, by which
the cevth is lifted, but it is of little use in any but
sand foundation. When the wells were sunk to
the necessary depth they wera slabbed or planked
over, according to the material to be procured. In
the Madras Presidency wella for foundations have
been constantly vsed. The Vellore Annicut was o
founded, a8 also St, Andrew’s Church, built, we be-
lieve, in 1818. :

When the Fast Indian Railway was being con-
structed it was found neceaeary, .or rather advan-
tagecus, to use these brick cylinder foundations;
Eurcpean engineering skill made the following
improvements on the native method of making and
ninking. The enrb was carefully made of strong
timber bound together with irom, the rection
showing n wedge edge downwards vertical iron
ties joined it to the brickwork and prevented a
separation, At certain heights rings of ircn were
built into the brickwork, and vertical tics passed
through thcm, thus binding the whole together and
preventing one portion of the brickwork from
falling away from the rest, a disaster Jikely to
occur without this precauntion in quick and shifting
sands. Again where the iron rings were placed,
cross horizontal tiee keep the brickwork together
and prevent the welle from bnrsting; when these
had been runk to the full dep'h required they were
domed over or corbelled ount and in, to equares,
n{ﬁhod over and arched over also from one to the
other.

In the Jumna Bridge tho wells were partly filled
with concrete and then built in with mascnry, and
not arched over at all, hut we prefer the latter sys-
tem, but it is often advantageous to fill the wells
with concrete ; thus each frrms a solid en'umn—but
in all cages we recommend that this filling shonld
not be built upon, preferring to arch over from the
brickwork. The brickwork of the wella should
always bo of the very best, carefully moulded, and
well-burnt rplayed bricks 'laid in the best hydraulic
mortar. To clear out the eoil from the interior,
dredging machines are used with succres, and can
be seen at the Armenian Ghat, where Mr. Denham,
the district engineer of tho Enst Indian Railway, is
sinking scmo wells for the new pier; these are
srmetimes worked by steam power. A spoon and
clay cottcr are alan ocenrionally used. A newsand
pump has been patented in England, and cne on
the same principle i8 now being made hy Mesars,
Marillier and Edwardee, the Indian sgents for the
patentee.  The best means, in oor opinion, of get-
ting out the euhsoil to lower the sells in by means
of divers. Thege men work with much more nc-
curacy and economy than any machinery can;
welle are apt to get out of the perpendicular, an
regnire carefnl excavalinn to get them etraight
again. Mr, Depham had great trouble on this ac-
count, we believe, with well No. 1 on the Bowrah
ride, hut avercame it. Indeed, this well is now sunk
to a depth of 87ft. below rail level—perhaps the
grentest known depth in the world—and great
skill and engincering knowledge were displayed in
overcoming the many difficultics. We recommend
thowe of our readers within reach to watch the
works going on at the railway jcttiee, as they are
most interesting.

We now proceed to make n few remarks upon
the different considerations which guido vsin de-
signine bridges upen well foundations ; the heads
of which we cnumerated in a former number, viz. :—
1#t. To sink the wells until they rest upen rock or
other gond snbetratum. 2nd. To eink the wells to
ruch a depth that there is ecarcely any fear of
danger from scour, and 3rd, 1'o make a centinuous
barrier above and below with a platform between,
through which the wells (on which rest the piers)
are runk, With reepect to bridges built on the first
principle we weuld premise that the fulluwing
general rule holds gnod, when practicable, with
welle as well as other fcundations, viz., that when
founding upen rock, ro matter how hard, yeur
masonry ehould be sunk at least six inches into the
rock at the shallowcst part, and at least two foet
into the most tenacioue clay, When a good soil in
found within a reasonable distance of the surface of

* From the Caleutta Engineer's Journal,
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ariver bed, coffordams are generally mado use of,
asin the case of the bridge over the River Adjai,
one of the principal rivers of Lower Bengal, which
was buils in 1854-5 by Mr. Sibley, now chief engi.
neer of the E«st Indian Railwny in the North.
Western Provinces. The cofferdam was in this case
made in three haya for cach pier, and was compnsed
of brickwork blocks with two pockets each, which
were fijled with puddled clay; between the blocks
also it was made watertight. The only instance
we know of a bridge built on this first principle
were the land piers of the Kankan Bridge at Kamp-

| tee, of which we will speak more hereafter. Here

the wells were suok through sand until they rested
on sandstone rock, which shelved down at an angle
of 30deg. We fear these were not allowed to bite
into the rock, as the apsurtenancu for assisting in
doing this, vis., Siebe’s diving dressee, were handed
aver.to the Barrakur Bridge, where the late Mr.
Powell told us they proved most useful, indeed
neceesary.

The second principle of desipning well founda.
tions, vix., sinking them to such depth ss to obviate
danger from scour, is the one which has been most
exteneively used on the Kast Indian Railway.
Amonget the principal bridges may be enumerated
the Soane, which is completed, and the Jumna,
whichis in progrese. In the former the wells
were, 8-ma of them, sunk to a depth of GOit. and
in the Jatter they are being sunk to a depth of 43ft.
We believe that in sinking one of the wells of the
Jumna the ruins of an old well were found which
interfered much with operations, It is probable
that an attempt had been made in former years to
build a bridge on wells somewhero near the present
site, The third system of building on wells may
be called the Madras system, as it has chiefly been
ueed in that country. It consists of building a
barrier or annicut across the river by a line of con-
tinuous blocks above and below. In some cases the
npper blocks bave been only sunk some four or five
fect, and the lower ones littls more; between these
two curtains is laid on platform of stone, and
below 1he lower an apron is laid to prevent scour,
a most needful precavtion.

It is evident tbat at least onme, and if possible
both lines of barriers should completed in one
season. Wa believe that the Kankan Bridge at
Kamptee failed through this precaution not haring
been taken. Wa are f opinion that tho two bar.
riers and the platform between and the apron be-
low, should all be built in one season, and ho com.
pleted before a single well for the piers is com-
menced upon. In designing a bridge of this
description care should be taken to ascertain that
the banks are determined at the line of your bar-
riers, and that the water will not poesibly turn the
flank of your continuous wall. In the Kapkan
Bridge above referred to, it was intended to sink
the upper barrier 10ft. and the lower one 20ft. ; the
wella under piers also 20ft. We have not been able
to obtain any reliable information rcgarding the
failure of thia bridge. Wae think it & pity, as these
things should havo thorough ventilation, as a
beacon for the future,

@ orrespondence,

THE ATLANTIC CABLE AND ITS FAILURE,
TO THE EDITOR OF THE ‘' MECHANICS' NAGAZINE.”

Sir,—The Atlantic telegraph cable is another
inetsnco ti.at, though an enterprise may be con-
ducted by the first talent of the country, it isnot
given to man to reach perfection except through
ftages of progress, accompenicd often with
failures, Bat this process may be pgreatly
shortened, and the things taught by experience
be anticipated by forethought, if only publicity
be given to the proceedings, and many minds be
invited, from the many aspects in which the
gubject will be viewed, to detect faults and
supgest rcmedies. But theTelegraph Company
hove alwaya bLeen averse to publicity, and
accordingly they have had to buy tbeir ex-
perience, und at a price wLich one would have
thought would have made them wieer, even on
tho first failure, aud induced themn to collect
information from cvery quarter,

It seems that this fecond expedition, though
faiiing throngh errors in mero matters of detail,
has succeesfully rcsolved the following all im-
portant points—that the present cable possesses
that combination of strength and buoyancy which
renders it posgible to recover it, at a reasonable
rate of hauling in, from a depth of 4,000 yards;
that it is porsible to grapple with a cable at that
depth, and that it is bighly probable it can be
brought to the surface. These are points which
could ouly be determined by an experiment,
which, huwever, ought, a8 a matterof wisdom and
prudence, to have been a preiininary one, in
which cuse deficiencics and fuults of arrauge-
ment would have been observed, and failure
would not have been as now a ruinons disaster.

In this Want of cantion have been evinced the
same self-sufficiency and go-ahead energy which
brought the first cable to grief.

Evidently an error has been committed in placing
the hauling.in machinery at the bow instead
of the stern of the vessel. It would be doing
an injustice, doubtless, to tho directors of the
engineering department to suppose that they
thought the cable was to be hauled in atthe
same catenarian curve at which it was payed
out; but they did think it best, it seems, to take
it up perpendicnlarly over the bow of the vessel,
This was a mistake in several points of view, and
was the direct cause of the loss of the cable in
the process of haunling in. As I understand Mr,
Russell's narrative, tho vessel was with her head to
the cast, but she could not,with the little or noway
upon her, be kept truly in the line of the cabls
as sofar laid, and conse quently the latter beinz
obliquely baunled in got foul of one of the hawser
pipes, wasinjured in two places, and ultimately
ran off tho guide wheel. What more likely to
happen than this, from the first ircident to the
last, and yet they were not foreseen becanse it
was deemed needless to be influenced by outside
advice. Even if swinging lateral guide wheels
had aleo been provided, and the cable so housed
in as to render escape from them impossible,
still, what more likely to b n than its fouling
cither with the paddle wheels or propeller,
under the same or some other nautical exigency
beyond control? ‘It wes not possible to turn
the ship astern, for in that case she would hare
snapped the cable; mor could she go on abead
without running over the cable.” What was
more likely to happen, even habitually, in the
process of hauling in from the bow, thsn this
predicament of affairs P

Again, even if the cable had never been in.
jured or fouled, I can scarcaly doubt that witha
little more sca on than what they had the good
fortune to encounter, it wou!d have parted
through the sudden strains brought upon it by
the pitching of the ship. Indeed, it is not quite
clear from the parrative that it was not this
pitching which increascd to the breaking point
at the weakencd parts of the cable the etrain
which it had to endure. Nor, indeed, is it clear
that it was not broken at a sound place. Ifse—
and it appears to be obecurely binted tbat it was
so—what could havo occasioned it butthe pitch-
ing of the vesecl ? for tho dynamometer showed
a strain of only GO cwt., and sabsequently the
cable did not part at a steady strain of 87 cwt,
nor even when mounting at starts to 90 owt.and
105 ewt, Itis to be remarked, too, that “after
midnight the wind rore and increascd to a strong
gale,” and although ““about daybreak the wind
fell to a light brecze,” it is not to be supposed
that there was not a swell on when the cable
broke about noon. Howcver that may be, the
pitching of such a ship as the ‘ Great Eastern”
is a dangerous thing to encounter in the bauling-
in of a telograph cable, for, thoogh the angle
should not exceed tho 1} deg. observed, yet the
great length of the veesel will make the rise and
full at the bow gomewhere atout 156ft. Now by
hauling in the cable perpendicularly at the bow,
this tug of 15ft., of irresistible force and nnmodi.
fied velocity, i8 withstood by the entire resist-
ance of tbe cable fron the surface to the boltom
of the sea.  Something, therefore, must
inevitably break except for the clasticity of the
cable itself. No wonder it came up in a greatly
strained condition. Now, if tho bauliogin is
cffected at the stern, with a long length of cable
out, not only isit free from fouling auywhere,
Lut tho length and velocity of the tuyg produced
by the pitching, together with the resistance de-
pending on that vclocity, ruled as it is by the
squuroe thereof, are all modificd according to the
angle at which tho cable is recovered, nud may
be practically considered as wholly nullified. 1f
we can only get rid of the excessive and ua-
known amount of strain which thesc tugs are
capable of producing, we can cope with all other
straing with a ccrtainty that they will be
adequately and eafely encountered; for as to
that which results from lifting the weight of tho
cable, itisa quantity which can bo calcalated
and due provision made; aud as to that which
results from lifting it against tho resistance of
the water, althongh it is of unknown amount,
yet we can make it just what we please, accord-
ing to the velocity with which we choose to
effect thelifting. The ruising of the cable ought,
therefore, to bo a perfectly safo operation,
because we can climinate by practical cxpedieuts
all dangerous uncertainty {rom the problem.
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As to any danger arising from the ship being
allowed to forge ahead, it would come under the
clase of gross negligences not torbe anticipated ;
but if an accident of the kind did ococar the pull
would not be met by a very rigid resistance, but
by a flattening of the curve formed by the cable
near the surface of the water, and concave to-
wards the ship, the action being that of an im-
mense retarding frictional gear. [ admit that
the formation of this curve would increase the
amount of resistance during the steady work of
hauling in, bat only to a small amount, and it is
not a consideration to be for amoment compared
with the advautage of getting rid of the danger-
ous sudden pulls produced by the pitcbing of the
veesel. I am not aware whether there was any
compensating apparatus, other than the dynamo-
meter, in connection with the hauling-in machine,
to counteract in some measure the pitching
movements; but if there were, I do not perceive
how it could be mnade to act efficiently except on
a scale too large to be worked without danger.

Ae to the picking-up arrangements, every-
thing seems to have been sadly mis-estimated as
to strength aud efficiency; even the donkey
engine and its boiler having failed alike with cog
wheels and the swivels of the wire rope. Had
these appliances been preliminarily put to the
proof against a resistance equivalent to what it
could have been calculated they might have to
meet, the cable would in all probability have
been successfully picked up; but pushing enger
haste, with want of forethought, and a malapro.
pos American spirit for going ahead imported
iutomatters of science, and into practical matters
demanding the most cantious and deliberate
steps, havo once more been the ruin of this grand
undertaking. On the other hand, the executive
officers appear to have done their duty nobly and
intelligently,

Yours, &o.,

Angust 21, BeNJ. CHEVERTON,

THE WAVE.LINE THEORY.

S1r,—I am not aware whether anyone has pointed
out the errors in the theory by which Mr. Scott Rus.
sell sought to establish the validity of the wave.
line principle for naval construction, in a paper to
be found in the Proceedings of the Institution of
Naval Architects, for the year 1863. Mr. Scott
Russell’s theory is to the effect that, if the section
of the bow by a horizontal plaue be bounded by
parabolic carves arranged as shown in the annaxed
sketch, the resistance of the water will be the least
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possible. D C represents the central line of the

ship; AB, BC, are cnsps of rrabolic carves, of
which one of the distinctive features is that the
ordinates are to one another as the squares of the
abscissm. Mr. Ruesell’s proposition is that a par-
ticle of water coming in contact with the ship at C,
will pushed out of the way of ‘he advancing
bow with the least possible exertion of force if it be
curved as described, for the motion of the particles
to one side and out of the way will then be that
produced by a constant force, and similar, for in-
stance, to that of gravity till it reaches the point B,
when sufficient velocity having been generated to
engure removal of the particle altogether out of the
way of the bow, it is only necessary that the re-
mainder of the curve AB should be so formed that
advantage may be taken of the sideways velocity
already given to the particle, without pressing to
increaso it, and that thus after passage of the
bow, the particle may be found at rest at A, no force
having been unnececssarily expended. This seems
to be the theory on which the sectional form refer-
red to is based, and by which it is sought to establish
ita validity.

But in the first place no correct form can be con-
trived on the basis of assumption of atomsof water
as “independent particles.” . .

In the second place there is an obvious inconsist.
ency in the above theory, which treats of the passage
of the water over tho first curve of the bow CB as for
independent particles ; while it argues for the form
of the second curve BA as if the particle were not
independent but were checked out of already ac-
quired motion by the action of a constant force,

which we may suppose is considered to exist in the
ordinary hydrostatic pressure of the water on the
particle referred to. For, the particle having been
given velocity, unless some force is inaction'to check
such velocity and stop ite motion, this will continue,
according to the dynamical law that *“ a body in mo-
tion will continue in motion until acted on by retard-
ing force, &c., external to itself’”’ It seems an in-
consistency to assume such force in existence at
one period and ot at another; whilst, when'taken
into consideration, we have no reason to tako for
granted that its action must, as here presumed, be
necesrarily that of a constant force. .
Inthe third place it has been omitted from con-
sideration that pressure of a plane is normal to its
surface, and consequently that the tendency of the
bow will not ba to force the particle ina direction

at right angles to the keel line, but in a varying |-

direction shown by the perpendicular to the planc
at point of contact with the particle. -
In the fourth place, the important clement in
such a problem of friction hus not beeu taken into
consideration, This necessitates other modifica-
tion in the form of such a curve. Perhaps suffi-
cient exact experience does not exist to assume

does pot of course follow that the fracture will be
situated quite at the locus of maximum strain—its
position will be modified by casual defect in the
cable or rope, and the disaster will take place at
a weak part of the cable in the vicinity of the
point of greatest strain, urless some method be
adopted to ensure the strain being so much greater
on the brake than at any other place tfat, if
fracture, occur it must necessarily occur there,
This seems to have been done. accidentally with
the wire rope, perhaps also with the cable, If it
were 80 arrunged, and the contrivance above re.
ferred to proved effective, as 1 daresay it would,
a great deal of. time and money might be saved,
té the advantage of international telegraphio
communication,
o Your obedient servant,

: F, DEnBY,

.August 20,

——————————————
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certainly the beat form of bow. The problé

like all of the kind concerning fluid resistance,-|.

is perbaps beyond the range for anything but
approximation, of mathematical theory. The
other curve, that of “‘versed sines,” for which
Mr. S. Russell advances a theory, does not seem to
be sufficiently supported by it to render its advan.
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tages theoretically prominent, however ful
it may be practically.
Your obedient servant,
August, 17, F. DEnBY.

SAFETY GUNPOWDER.

S1r,—Permit me to point out that in your article
on safety gunpowder you omitted, in” your com-
parative statement in connection with the trans.
port of gunpowder, to take into account the
enormous amount of extra expense which will be
incurred in extra packages. You say, * the maxi-
mum proportions Mr, Gale observes are three of
Frotectivo powder to one of gunpowder, so that,
or four tons of protected or safety powder, there
would only be one ton of gunpowder, which would,
thercfore, cost £2 for transport, but this would be
as agninst £7 10s., which would give a saving of no
less than £5 10s. per ton for carriage.” Bat, Sr,i
you omitted to say that to store or hold one ton of
gunpowder mixed with three tons of another ma-
torial, making four tons, would require 86 Govern-
ment servico barrels, at a cost of 15s. 10§d.
each — £68 5s. 3d., each barrel weighing 30lb.,
or 2,580ib. for paci:ages. Now to store or
hold one ton of gunpowder perfectly secure
in cases that have neither seams, or joinings,
and caunot be broken, and are water, air,
and dust proof, and wuich protect the powder from
damp and the possibility of explosion (unless
wilful) requires 22 cases weighing but 94lb., or
991b., which, at a cost of 10s. each, would be gll,
which, deducted from the above, shows an excess
for non-explosive of £57 5s. 3d. fNow, Sir, I tbink
both political and domestic economists will stand
aghast at the enormous extra expense which will be
incurred, if the non-explosive system is adopted by
the Government. But I have not taken into
account the expense of three tons of foreign matter
which have to be mixed with the gnnpowder, and
the mixing and unmixing. I do not in the least
wish to speak elightingly of the discovery, but as a
practical economist and one who has devoted much
time to the question of preventing gunpowder ex-
plosions, my opinion is, that funrowder, if put into
proper packages, will be less liable to accident than
when mixed with such enormous quantities ot
foreign material, besides depending upon 80 many
operations before it can be used, which to some
extent destroy its granularor other properties.

The late experiments on powder cases at the
Royal Arsenal, Woolwich, by order of the Secretary
of State for W’ar, fully prove that non-destructible
and safety casescan be had. The cases in question
under the most severe test smashed both the service
wooden barrel boun@ with copper hoops, and like-
wise the copper case covered with a wooden case,
at the same time saving in weight over the present

casecs used by Government, 95,0001b, in 3,000 cases.
1 am, Bir,
Your obedient servant,
August 17, C.

THE ATLANTIC TELEGRAPH CABLE.

Sir,—We were informed on the return of the
¢ Great Eastern” from her unsuccessful attempt,
that most, if not all, the fractures ofthe rope and
cable which occurred took place in the machinery
and inboard of the vessel. Perhapsifan arrangement
for retaining the end of the rope or cable on frac-
ture, similar to that mentioned in my letter which
appeared in your number of the 1llth inst., had
been used, the disastrous result of these casualties
might have been avoided. Although the greatest
strain on the cable will necessarily be inboard, it

All hould be add: d to the Eprros,
166, Flcet-street.

To izsure inssrvion in the following number, advertise-
meats shonld reach the ofce not later than 5 o’clock on
Tharsday evening.
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tions unaccompanied by the name and address of the
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Riseellanen,

The Waterloo and Whiteball Railway, the pro-
posed works of which were recently described by
us, is progreesing favourably towards construction.
The act was one of the lntest sanctioned by the ex-
Eiring parliament, and the works are in course of

eing let to responsible contractors. The workin
plans of the line are completed, and the schedule o
prices nearly so. It has been erroneously re
that the line is to be worked on the atmospherio
principle ; it will be worked on the low-pressure
principle. In the present case it is proposed to
work the railway on the low.-pressure principle.
The atmospheric line is worked with a pressure of
20in. of mercury, but the Whiteball com-

any do not propose to work with more than 6in.

he question of leakage is a matter of com.
paratively little importance, as an absolutely tight
tit is not necessary.

Mr. James Wilkinson has wrilten us with re.
ference to the paragraph in our “Notes” of last
week, in which we describe his proposal to rival
the magnesium light for photographic purposes.
He observes that the etatement in question wounld
lead to the supposition that nitrate of potash an
phosphorus, are the only ingredients he uses in
prodacing the light ; whereas, there are five other
powders included in the composition, which are
quite as important as the above.

Caa anyone inform us the maximum price land
in or near the metropolis may be expected ulti-
mately to realise? The following sale by auction,
which took place on the 11th inst., renders a guess
tolerably impossible. The land in question wasa
emall freehold estate of about 244 “acres, having
frontages to the public roads, and adjoining the
Morden Station on the CroyJon and Wimbledon
Railway, in the parish of Merton, Surrey, and
about ten miles from the metropolis. It was sold
for the extraordinarily high price of £60,000, being
at the rate of nearly £250 per acre.

Bernard Palissy’s farnace has just been discovered
beneath that portion of the gallery of the Louvre
which joined the Tuileries on the river side, and
which 18 now being rebuilt. On the 27th July last
the workmen came upon a large potter’s furnace,
which was found to contain a number of moulds for
the production of statues., A letter is in existence
in which Berpard Palissy proposed to Catherine de
Medicis to constrnct, in the garden which then
adjoined the Tuileries, s monumental grotto deco-
rated with extraordinary figures, of which the
writer gives a minute description. The moulds are
said to agree precisely with those descriptions, and
it is thercfore conjectured that Palissy set up his
kiln in the immediate neighbourhood of the grotto
about to be constructed. The discovery would have
passed without much notice had it not been for an
archaeologist, M. Berty, who traced the furnace to
the celebrated Palissy.
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The number of passcngers conveyed upon and
over the metropolitan extensions of the London,
Chatham, and Dover Railway, were for tho half-
year end’ing June 380, 1364, 2,202,005; half.year
ending December 31, 1864, 3,349‘536 ; half.year
ending June 30, 1865, 8,322,009. Total, 8,873,550.
These large numbers of passengers have bhappily
been carried without accident of any consequence,
or the loss of a single life. The rapid growth of this
trafic, and of the suburban traffic of the Brighton
company, toand from the Victoria Station, haslong
since proved the utter inadequacy of two lines of
rails to accommodate and develop it properly. It is
expeoted that early in the coming year the company
will be in possession of an independent access to
Victoria by three new lines of railway now in rapid
course of construction, and that about the same
time the two additional lines from Herne-hill to
Blackfriars will be available; so that with four lines
through to the City, they will be onabled to sepa-
rate the suburban from the through traffic, and to
increase the number and punctuality of the trains
to such an extent as will meet the roguiromenu and
efliciently serve the district traversed.

The railway from Cordova to Malaga has been
opened with great ceremony by the Minister of

ublic Works, the civil governors of the two pro-
vinces, and other ofticiale, in presence of a large
number of spoctators. The benediction was given
by the Bishop of Cordova.

The balance shect of the South London Working
Classes Industrial Exhibition shows the entire sum
realised during the forty.four days this most suc-
cessful enterprise was open to be £1,429 2s. 1d. The
profit realisod was over £286, of which £28112s.
was cxpended in prizes for exhibitors. Tho balance
will go toward the getting up of a memorial cata-
logue which will contain a resume of the entire pro-
ceedings, viz.: tho prefatory statement giving an
account of the formation of these exhibitions in
March, 1864, at Lambeth ; the reports of the open-
ing and closing coeremonies ; the visit of his Royal
Highness the Prince of Wales; the distribution of
prizes by Lord Palmerston, and much other infor-
mation calculated to bo of interest to those who
have taken an active part in the undertaking.

We regret being unable to give so satisfactory an
account a8 the foregoing of the West London Exhi.
bition, cnened somo months sincein the #loral Hall,
Covent G rdon, and which was finally closed last
M nday nigit. The exhibition has been an unmis.
takablo failure, and, instead of any profits, the
guarantors have been called upon to contribute,

The story of Foley the fiddler, and founder of
the Foley family, who introdnced into Stafford.
sbiro the machinery for making split rods, which,
previous to this, had been of the rudest description,
18 thus graphically narrated in Once a Week :—
*‘ The obsorvant fiddler, having heard that Sweden
contained appliances suited to this branch of the
trade, played his way to Hull and across to Sweden,
whero he speedily became a favourite with the
workmen in the iron districts. Ae soon as he had
primed bimself with the information he wanted, he
suddenly disappeared, and turned up again in
Staffordshire, where he persuaded a capitalist to
put up therequisite machinery for split rods accord.-
ing to the Swedish pattern. But when the mill
was put up it would not work, and off went the
fiddler again, as most peopls thought, to drown
himself for very shame, but in reality back to
Sweden, where he and his insttument were wel.
comed as only an old favourite can be. There ho
stayed until he had not only corrected the error in
his calculations, but alro taken furtive drawings of
all the ins and outs of the mill, after which the
treacherous musician reappeared in the same sud-
den manner, and sot the Staffordshire mill going, to
his ultimate enrichment.

It is romoured that Garibaldi’s second sonm,
Richiotti, is about to become the pupil of Mr. Ben-
in.min Piercy, C.E., and will probably take his first

essons in railway making on the Whitchurch,
Wrexham, and Connah’s Quay line.

A correspondence of our Ministers in Persia to
the Foreign Office, printed in the Gazetts, shows
that, for the present!at least, the only telegraphic
line to India that can be relied upon is the Indo-
European one, by Constantinople, Bagdad, Persia,
or Bassorah, and the Persian Gulf, The messages
sent from England via the Hague and Russia, are
received in a hopeless state of mutilation, averaging
three weeks or a month-old.

According to existing orders tho *‘ Belleropbon,”
16, 1,000-hors: power (nominal), is to be ready for
undocking by the 16th of September, when sbe
will immediately make her first ofticial trial of her
machinery. There is comparatively little remain-
ing to be effocted in the way of plating the *‘ Belle.
rophon’ with her six-inch and otherarmour plates,
nearly the whole of which have been fixed, and the
principal efforts are now directed to the completion
of the ponderous reconnoitring tower now being
erected amidehips, immediately abaft the mainmast,
the eight-inch plates, with which it will be covered,
being now in the factory undergoing the bending
Proceu, to fit them for tho exterior sarface of the

otver,

It is now definitely settled that the Great West-
ern carriage works will go to Oxford, the company
having communicated to the mayor that their reso-
lation for moving them to that city, agreed to in
April, will be carried out, The Cripley meadow,
which underwent an exainination as to its subsoil,
&c., having been reported by the company’s engi-
neers as an eligible site, they instructed their soli-
citor at Oxforﬁ to get the necessary conveyance
from the town clerk, in order that the same may be
signed, sealed, and delivered.

The Council of the National Rifle Association an-
nounce that the annual competitiva trial of rifles
will take place at Woolwich, on the 23rd of Novem-
ber next. Each competitor shall furnish six rifles,
completo and finished in every respect, and of pre-
cisely similar description. The conditions as to
bore, weight, length of barrel, pull of trigger,
stocks, sights, shall be as follows :—A, Bore.—Mi-
nimum, ‘451, B. Weight.—Maximum, 10lb. The
barrels and stocks not to be weiched separately.
C. Length of barrel.—Any. D. Pull of trigger.—
Minimum, Glb. E. Stocks.—Half.stocked. All the
barrols of any one set of rifles may be fired from the
same stock. F. Sights.—Regulation Enficld, bat
g0 arranged as to admit of any other sights being
subsrquently fitted to the rifles. Any person in.
tending to compete shall, on or before the 23rd of
October next, pay an entrance of £10 and sign a
letter accepting the conditions of competition.
Each competitor may enter more than one descrip-
tion of rifle, sabject to the payment of an additional
entrance fve of £10 for each additional set of rifles.
The dotail regulations and conditions, twenty-seven
in number, have already appeared in the daily
press.

A lunar rainbow was scen at Neath, Glamorgan-
shire, about 11.35 p.m. on the 11th inst. Tho arch
was perfect and well defined throughout, and was
of a dull colonr, much the same as the yollow por-
tions of the clouds near it,

Ncw iron mines have boen discovered in tho
neighbourhood of Irun, Spain, for the working of
which a special lino of railway is to be constructed.
The product of the mines will, it is essimated, reach
100,000 tons per annum,

Amongst tho most recent American patents is an
invention by Mr. Henry Gerner, which consists in
arranging the stearn dome or rescrvoir of a steam-
boat in tho interior of its shell and of the water
space, in such @ manner that the shell of the builer
can be filled up with water nearly to the top and
the fire made to strike the same around its entire
circumference ; and, furthermore, the steam reser-
voir of the boiler is surrounded by tho hoated water
and the radiation of heat from the same, and the
condensation and loss of stecam, consequent upon
such radiation, arc avoided.

A bill for making permanent provision for the
establishment of the Sydney Mint has passed
through the Colonial Parliament., Tho object of
the measure is to enablo the gold coin of the colony
to be made a legal tender in the United Kingdom,
this conceasion having been promised by the Home
Government upon permanent provision being made
by the Sydney Mint. In the course of the debata
on the second reading of the bill in the Arsembly,
doubts were expressed as to the advaatage of the
colonial sovercign having a currency in KEngland,
as, being of greater intrinsic value than the English
sovereign, they were, on reaching London, melted
and transmitted to the Bank of England in bullisn,

There has bsen a discovery of petroleum
in a new form in Philadelphia. It is stated
that a hard black substance, supposed to be coal,
has been discovered on some lands in West Virginia.
Upon chemical analysis the supposed coal turned
out to be solidified petroleum, crystallised upon the
outside of the vein and grnnnfuted inside, Itlayin
a stratified form, and the vein was from 63in. deep
to 250ft. thick. 8o far as traced the lode is about a
mile in length, The discoverers put their acquisi-
tion to the test, and found it possible to distil from
the substance a pure oil at the rate ot from 160 to
170 gallons to the ton. The location of this petro-
leum mine is ten miles from Cairo, and thirty-one
miles east of Parkersburg, Virginia,

An, American has recently invented a hydro-
carbon blower, which consists in the use of a
current of hydrocarbon vapours formed by the
action of steam, and mixed therewith and with a
suitable Eerccntage of atmospheric air in combina-
tion with a furnace, in such a manoner that an
artificial draught is obtained w:thout incurring any
loss of heat; and, farthermore, a quantity of
inflaimmable gases are introduced into ale furnace,
and thereby the heat is increasod and the consump-
tion of fuel in furnaces is reduced.

The last New Zealand mail brings acconnts from
the Hokitika gold fields which lead to the belief
that, for at least 100 milee, that portion of the west
coast of the Middle Islane is auriferous,

We understand that the Dublin International
Exhibition is likely to prove a failure in a commer-
cial point of view. Fears are entertained thata
call will be made upon the guarantors to meet the
deficiencies.

During the revolation of 1848, the Hungarians
are said to have seasoned a million of green-cat
gun-stocks infour days, thus :—They put them in
a close chamber, with escape ports, steam was in.
jected for 48 hours among the green woud, the
stocks were then plunged into tanks of iced water
for six hours; after which they were kept for 36
hours in an ordinary stove-heated npartment, which
sufficed to make a perfect seasoning.

Railway construction is proceeding favourably
and at a rapid pace in Russia. The first section
of the Odessa and Balta Railway, 93 wrests long,
is now opened for the corn trafiis, and a limited
number ot passengers forwarded by each train.
The whole line will soon be opened, probably this
montk. The rails are being Jaid on the remainiog
section, and the arches of the last bridge are now
being turned. Nine locomotives for this line have
been ordered in tho Mechanical Factory at Elslin-
gon. The preliminary surveys for the Taganrog
and Charkow line have given the most favourable
results, and even exceeded the most sanguine ex-
pectations. Ths landed proprietors have every-
where declared their willingness to give up the land
required for the railway without any compensation
whatever, and their generous example has been fol-
lowed by many of the towns, villages, and com-
munes on the line.

Tho Enficld Small Arms Factory balanze sheet, for
the year onding March 31, 1864, has just been
issued, and shows a production account to the
amount of £120,548. The principal items are
24,074 rifles, Eattern 1363, at 37s. 94d. each ; 14,700
artillery carbines, at 5ls. 4d. each; and 3,180
Whitworth rifles, with steel barrcls, at 88s. 8id.
each. There were also produced 1,504 short Enfield
rifles, at 53s. cach, and 3,280 naval rifles at 52s.10%4.
cach, besides nipple wrenches, muzzle stoppers,
snap caps and chains, brass jags for cavalry car-
bines, and other minor articles,

Mr. C. L. Daboll, of New London, Connecticat,
has practically introduced the means by which
sound may be made a substitute for lighthouse pur-
poses. A signal of this kind, called Daboll’s Fog
Trumpet, to be worked by a small caloric engine, is
now being placed at the Cumbrae Lighthouse. It
is similar in construction, though not so large, as
one recently erected by Me. Daboll, at Dungeness.
The enypine requires very little attention, consumes
but littls coal or coke, and as no water or steam is
used it is as safe as an ordinary house or cooking
stove; but, nevertheless, it is capable of condensing
air sufficiently powerful to sound a Joud blast upon
the trumpet, which, by mneans of an ingenious auto-
matis arrangement of machinory, is made to rotate
in any arc of the circle required.

From New York welearn that coffins for presorv.
ing tho bodies of the dead for an indefinite leng*h
of time, by means of ice, are now sold in New York
City. Tho bodicsare preserved in a dry and frezon
condition, 8o that Jittle changetakes place. Persons
who desire to be preserved after death should so
specify in their wills and bequeath funds to keep up
the supply of ica as long as they wish the preserva-
tion to be maintained.

American railways are gradunally recovering from
the disorder into which they were thrown by the
late war. The Memphis and Charleston Railway
is soon to be taken possession of by the Company,
and the road reconstructed. No other road in the
South has suffered more during the war. It has
been in possession of both armies at different times,
and nearly every mile of it has been fought over.
All the bridges and trestles havo been destroyed, the
t)rack trinott.ly torn up, and station houses and ties

urncd.

Patents fov 3nhmtim.

ABRIDGED S8PECIFICATIONS OF PATENTS,

Tum Abridged Spocifications of Pateats given below are

vlassified, according to the suhjects to which the respective

inventions rofer, in the following Table. By the system

of classification alopted, the numerical and chronologica

order of the spocifications is preserved, and combined with

all the advantages of a division into classes. [s should be

anderstood that these abridgement: are prepared excla-

sivcly for this Magazine from official eopies supplied bty

the Government, and are therefore tho property of the

Proprietors of this Magazina. Other papess are herehr

warned not to produce them without an acknowledge-

ment :—

Boinxrs AND Furvaore,—308, 311

ButLpixns AND Burrsiva Matexrars.—264, 276, 285, 326

OHEMISTRY AND PUOTOGRAPRIY—2683, 307, 320

OurTivaTiOoN OF TAX 8011, includiug agricultaral imple-
ments and machine:, —279

ELKCTRICAL APPARATUS,—269, 273

Finrous FABRICS, incluling machinery for treating fibres,
pulp, paper, &c.,- 277, 218, 281, 293, 297, 313, 723, 329,
336

Foop AxD Brveraars, includine apnaratas for nreparing
food for men and animals,—282, 297, 306, 333, 310

FOURNITCRE AKD APPAREL, including housenoid utensils,
time-keepers, jewellery, mudical instraments, & —
267, 2¢8, 289, 283, 288, 291, 298, 301, 301, 308, 316, 317,
322, 323, 334, 339, 341, 343

Dlx:x';lun. MacHiNkxY,—262, 294, 300, 314, 321, 324, 327,
32

Liartixa, TEATING, AND VENTILATING,—266, 319, 332, 342

MeTALY, iacluding apparatus for their manufactare, —None
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M180ELLANKOUE—2T0, 310, 312, 330

Roaps AND VkHICLks, including railwav plant anl ear-
Jiages, saddlery, and harness, &c.,—271, 272, 275, 289,
290, 318, 335 . .

Suirs AND BoaTa. including their fittings,—284, 286, 293,
296, 308, 315, 337

Sraan LNGINEY, &£c.,—278, 331, 338

Warrare,—265, 205, 299, 302, 309

262 J. G1BsoN, Improvements in apparatus for relieving
swire ropes_from strain when used in lifting and lowering
weivhts. Dated Janoary 30, 1865.

This invention relates, principally, to the lifting of
weights in coal mines, and consists in tho application to
the Learings of the lifting iulley of laminated springs
resting on elastic beds or cushions, such springs being of
sufficient reactionary power to take the usual strain off
the lifting wire rope, and therohv to reliove it from all
strain, except that of t Patent ipleled.

263 F. A. LAurenT and J. CastAxtAx, Iisprovements
in the manufacture of bensoic acid. Dated January 30,

1888,

For this purpose the patentees decompnse a nlb.of
phibalic acid by mneans of heat acting in conjunciion with
a suitable base. We cannot quoto the actails. Patent
completed.

264 G. CARTRR. Improvements in the construotion of caps
orpots for the chimneys of dwellinghouscs and public build-
inge. Dated January 30, 1865,

‘fhe object of this invention is to cause an upward cur-
re-t of air in all tho flues of a stack of chimneys, notwith-
standing there { may he a fire in only cne of the firep.laces
of such said several flues.  The patentee proposes to effect
this ohject by the following means, that is to say, sup-
posiug a stack of chimneys to contain nine flues, cach
fitted with a chimney pot, he proposes to cover every
three of such said pots with another cap or pot,
which he calls a covering cap or pot, inasmuch
asall three of tha flues leading thereinto discharge their
smoke into the air by one main outlet in the converging
eap, s0 that, supposing one of the flues only to he in use,
the smoke therefrom will not desceud either of the othor
fines. He does not intend to lim!it hirsel¢ to tho use of
one main outlet at the top of the aforesaid counverging
osp or pot, but, if desirable, he forms openings at cne or
more of the sides of sama. In this case he proposes to
employ either metal or brickwork to enclose the upver part
of the flues of the chimney stack. Pafent completed.

265 C. H. RussrLr and J. Neepwau. Improvemenls in
breech-loading guns and in priminy and capping the same.
Dated January 30, 1885.

This invention cons s'sin adapting thanose of the breecte
plug or part by which the breech of the gun is closed to
receivo the priming cap Ly which the charge of the gun
is exploded, the cap at the same time acting 28 a packing
to prevent the gas escaping from the rear ol the barrel.
Paient adandoned.

263 R. A. Brooxax.
globes for lamps and other lights.
Dated January 30, 1865.

This invention {s particularly intended for the use of
invalids and their attendants, for travellors, aud for others
requiring to know the time, or to be awoke at certain times
during the night., The invention oonsists in comhining
with a lamp or other light a dial plate for indicating
the time, and when required an alarnm or striking me-
chanism. The inventor tits to the globe of the lamp a dial
plate of opal, crystal, or other transparent materia!,
of ths same, or of different nature and colour to those
of the globe. Behind the dial-plate the patentee applies
a watch or pendulum movement with or without striking
mechanism. The lamp will thus indicate the hour at any
time of the night, and when provided with an alaram will
arouse a person at any time at which it may be set. Putent
ebandoned.

26Y M. CARTwRIGHT. Improved apparatus and means
Jor giving alarm in casc of fire, upplicible in purt as
smprovements in alarms or alarumns generally, Dated Jan-
uary 31, 1865.

In performing this invention thoe inventor carries round
ths rooms, Ly preferenca near the ceiling, or iuserted in the
walls, wires, or gutta-percha cords, which, at the corners,
are united to bell crank levers, or carried over pulleys, and,
suppasing the apparatus to be applied to a house or ware-
house, he carries these cords or wires round each room or
compartment teminating at an alarm, placed by pre-
ferenca at tho lower pact of the building, and in acon-
spicuous position. The wires or cords are held in teusion
at certain points in cach room or cowpartment by being
inserted in a vessel or case filled with a flexiblo substance,
compositinn, or mixture, alloyed so as to make it more or
loss sensitive to Leat, such for instance as tallow, or other
fatty suistance mixed with wax, gutta-percha mixed with
Pilch, or any substaace, composition, or mixture, which
will hald tho end of the wire orcord sccurely ; 80 long as
the wires are so retained the alarm cannot go off or woik,
but, wpon a Bre taking place, oron a given degres of heat
being generated in the room or compartment, the cown-
pwiticn retainiog the wires or cords suftens, and the cords
thus Josing their hoiding power, release a lever or levers in
cuneetion wiih the alarm aad sot it into action, Patent
abandone

An improvement in shades or
(A commuaication.)

268 J. W. GiiL. An improved clothes fustener thit may
8l1o de wsed as «u letter clip. Dated Jaanuaa'y 31, 1866,
X This cl-:thes fastener is compoasod of two pieces of sheet.
iron ur other meial formed aud uaited together in such
mananer that, by means of aspring and other parts, the
z:!c;er closes tightly over the rope or lino,  Latent aban
ned,

269 R. A. BROOMAN. Jinirovements inrail and tramway+,
in laying elestric telegraph wires, and in compositions Jor
;Tml:‘lnq the came. (A communication.) Dated January

. 1884,

This invention mainly consi-ts in what may be called a
felegraphic rail, composed of a tube of circular or other
shaped section, fliled with an insulating bituminous ¢ .m-
position formed by preference as hereafter described. The
patentee leaves a passaze or chanuel about one-third of un
nch in diameter through tho centre of the bhituminous
c.mposition to icceive atelcgraph wire. The rails may bha
formed of any convenieat length. The olject of the bitu-
mincus compositicn with which the rails are filled is not
oaly to insulate the telegraph wire but to give the rail
tutacient soliuity vr strength to bLear the rolling stock,
The tubea are laid end to end, one against another, in two
rarallel lines av the required distance, and rest on blocks

of masticor wood, to which the tubes are secared by collars
oec otherwise, The telegraph wire may be puassed through
the central passage of scveral tubes a: a time, Whare a
joint or conuecticn is neccssary, say every five yards, for
+xample, the contact from nne sestion of the wire to the
follvwing may be obtained by several methods, Patent
abandoned.

270 W. H.Cox. Iinprovemeuts {n tanning hides and
skins, and in apparatus employed therein, Dated January
31, 1865, )

We cannot here givo space to.the details of this inven.
tion, Xatent completed.

271 M. Hexry. Iimprovements in apparatus for cff-cling
locomation or propeiling on lund, (A communicstion.)
Dated Jabuary 31, 1885.

This invention refers to engines, carriages, and machi.
uery to be propelled on land, such as locomotives, traction
engiues, portable encines, steam cultivators, and similar
apparatus. Heretofare such apparatus have heen propellad
vy applying power to the wheels on which they run. Ac-
cording to the present invention the propulsion of the
engine, carriage, machine, or apparatas is effected by
means of levers, legs, or feet, whiclh have au alternating or
rising and falling motion imparted to them by steam or other
power, and are su fitted and worked that, at their down
-troke, they apply their lower ends against the ground or
surfaco to be travelled over, and thereby move the apparatus
in the required direction. These levers, legs, or feet work
in a manner somewhut similar to the propulsive action
of the legs of a horse; they may be jointed and curved, or
inclined, as required. Putent completed.

273 T. HaLL and S. Bonsge, Jmpreved mechanism for
giving intermittent or continuous revolving motion of diffee
rent velocities without the use of chunge wheels. Dated Jan-
uary 31, 1865,

We caunot bere give space to the details of this inven-
tion. Patent completed.

213 J. Fuxronkr and D. Hawrer., The application of
hydro-electricity to steam for the purpose of sucreasing sts
expansion and power, and the machinery or apparatus con-
nected therewith, and also the applicition oj galvano or
friwtional electricity for the sume purpose. Dated January
31, 1865.

In one arrangement for the application of hydro-elec-
tricity in connection with steam for working steam engines,
the inventors place beiween the oylinder and boiler a
stoam chest divided by a partition into two oompartments,
and form in the partition a number of holes, in each of
which is placed a tube of iron. Thesteam fromn the boiler
passes from the first compartment through these tubes, and
comes jn contact with steel pointson a number of insulated
cteel bars in the sccond compartment, the effect of which
is to set free a quantity of electricity, which combines with
and expaands the steam as it is passing onwards to the
valve-box and cylinder of the engine. After this combina-
tion of steam and clectricity has passed through the
cylinder, it is exhausted thrcugh a nuwber of tubes into a
pipe or chamber, in which there aro steel points and insu-
lated steel bars for setting free more electricity, which is
returned by conducting wires to the hefore-mentioned
steam chest, and combines with the next supply of steam,
and the elasticity evolved therefrom ; then the combination
with increased power passes to tho cylinder, theance to the
exhaust, with its tubes, points, and bars, from which the
electricity is again returned to the stecam chest, and 8> on
continunally, thereby obtaining aa increase of power. Palent
abaudoned.

274 E. P. CorquuouX and J. P. Frrris,
apparatus by condensation uader pressure of steam.
January 31, 1865,

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

275 E. P.Corqunoux snd J. P. Fernis. JTmprovements
in the permanent way of ratlways. Dated Januavy 31,
1865,

The object of this invention is to make a road at once
elastic aad durab'e, and this the patentees ¢ffect in vhe
following mauner : --The sloepers or blocks are of cast iron,
of a furin and size bust suited to the soil in which they are
to ba placed, In the centre of the sleeper or block isa
recess or chamber, in which the lower portion of the chair
works. Tae sleepeis or blocks ara connected transversely
by tio rods. Tuse chair is also of cast lron, the root of the
jaws for holding the rails terminating in a plate, bavirg
on the under side a projecting rim which works up and
down freely in the recess or chambered part of the slecper.
On the upper surface of the plate, whrch forms tho basoe of
the chair, are cast the jaws of aan ordinary chair to carry
the rail in tho vsual manver, Detweon the sleeper and the
chair, and surrounding the projecting rim oa the under
side f the chair, is an india.rubber ring or washer, which
acts as & spring, and produces the desired elastfcity.
L’utent completed,

278 J. MrakiX, A new mode of placing china, stone, and
earthenware in sejgure, ovens, and kilns or other recepta-
cles for firing the same. Dated February 1, 1865.

In carryinz out this invention the inventor comstructs
and usos a saddle pin or rib of clay or othe: material, with
prejecting lateral teoth made of various sizzs. e places
the articles of china, stone, and ciithenware which are
about to he fired, hetween the teeth of the saddle-pin or rib,
which is placed uprizht in the sezgars, ovens, or kilns.
By this means marks or indentaiions upcn the face and
edge of cuch articles of china, stone, or earthenware are
2voided, and the inconveniences of the modes now in u e
are obviated, a great saving of labour aud expense is
cffectcd, and a much larzer quantity of ware can bs placed
in such seguars, ovens, and kilus than the present mudes
allow of, Patent ahundoned.

277 J. GRAY. Improvementsin apparatus for breaking
and scutching fax or stilur jibrous muterials. Dated KFeb-
uary 1, 1865.

This invention has, principally, for its ohject the im-
provement of the action of appara’us for breaking and
scutching flax and similar fibrous materials, In the
beeaking apparatus the improvement is obtained by a novel
and more cinvenient arrangement of the parts than hereto-
fore, whercin six groored or fluted rollers are arranged
around and in gear with a laiger central grooved or flured
roller,  Adjustable springs or lesers are provided for press-
ing the outer rollers towards the centre, one to comprcss
more or less th: flax passing themn; an endless traveliing
web or stage is provided to rcceive the flax and feed it to
the rollers, and a similar ono may also be provided fcr
dolirering it after it has passed the rollers. The improve.

A lubricnting
Dated

ments in the scutching apparatus are such as tosave tho
ends of the flax from the thinning activn to which they
are liable in ordinary scutohing spparatus, any they con-
sist in £orming the hand-board or stock against which the
flax is heat by the ecutching blades or wipers, with an
inclination such that its lowsr part recedes from the plane
of tha scatching blades. The whole of the stock may ha
inclined in this way, or its upper part may be less inclined
to or parallel with the plano of the scutching blades.
Patent abandoned.

278 A. FrrxmaN., Improvements in machinery or appa-
ratus for folding fubrics on to cardl ards for the purpose of
hot pressing. Dated February 1, 18685.

The fab ic passes from a roller to the centre of a frame,
haring at each side a layer of cardhoards on a platform or
table, to which is giren an ascending motion by maeans of a
drum or shaft encircled by chains attached to tha bottom
of the platform, the drum being turned by a ratchet wheel
and ratchet wocked from the driviag shaft of the machine,
The cards at each side aro scized by fingers closed by &
spring, and having to-and-fro motion imparted to them by
« vibrating arm worked by a crank. The top card at one
side of the faliric s seized by the fingers and carried to the
fabric and folds it, and then the fingers aro opened by an
incline or camn, and leave the card in the fold of the fabric;
the fingers now pass to tha other side and seize the top
card ou thatside, and when the vibrating armis reversed, it
brings the card forward and folds the fabric by the card
itself, after which the fingers are opened to allow the
card to Lie retained in the fold; the further movement
of the arn carries the tingers to the side first meutioned,
where they agaiu seize a card, which is carried tn the
fahric and folds it, and so tho operations are continuously
repeated, The folds as they are completed are held on a
central table or jlatfurm having a descending motion in
proportion to the thickness of the carda aud the fabric, the
said motion heing givenby a ratchet wheel drum and chains
Putent abandoned.

279 J. Sainty, An improvement in lever horse hoes and
lever corn dril!s for the hoeing and sowing of wheat and
turnips and all other sced and root crops. Dated February
1, 1565,

This invention relates to> an improved arrangemont of
machinery for hoeing and sowing wheat, barley, oats, tur-
nips, and wangold wurzel, by means of which, in the case
of a lever horse Lioe, the sand is more evenly hoed because
the lifting of the hoe is preveuted in stony or thistly
ground ; and in the case of 1he lever-sowing drill, by the
saine even pressure the coulters are kept at an equal depth
from the surfac:; and, in both instances, the weight (and,
consequently, the draught) of the implement, is materially
decreased. These advantages are attained by adapting to
the luvers of both hoes and drills eear springs in place of
weights, which springs work through guards carried hy a
guard bar, and may be regulated, as to the pressure they
shall put upon their respectivo lovers, hy means of split
spring bolts wkhich fit into holes yierced in the guards, By
sbifting these spring bolts fn the holes in the guard a pres-
sure may be produced according to the requirements of the
work equal to one or ssven or more pounds weight, withouo
employing weights which ars nuw used in all horse noes
and drilling machines. Tho invenlion also affords, inci-
dontally, the following adyantages, viz:—First, a light
lite, the:e being no dead weight in the form of pendent
weights to raise when the boes or goulters are required to
be ‘ifted cleac of the ground ; second, the use of chains and
a barrel i3 not required for this lighe lifi; third, the end
levers do not require to bs cranked as in tbe ordinary im-
plemeat to enabie the hoes or coulters to act on tko whole
width of land corered by the running wheals of the imple-
went. Patent comnpleted.

280 W.E. Gevax. Aa improved portuble folding arm
chair or seat, (A cowmuaication,) Dated February 1,
1865,

‘I'his seat cr chair is intended especially for the use of
travellers by boat or railway, and is composed of four
movable parts united by hinges, and 80 arranged as to form
at wiil, and instautaneously, a ceat or chair, and he aftsr
wards folded buck the one in tho other into the shapo of a
box, enclosiug all the parts which are calculated not to
exoeod the space usually allowed to a second oc third class
tailway passenger. Tho four pirts are, ficstly, the aciual
so6at, that is to say, the part on which the traveller reuts
himself; secondly, a fratue forming the huck, both of thase
parts being comfortably stuffed ; thirdly, two other frames,
one to the lefv andaho other to the right forming chair
arms. All the parts may be of wood, meotal, or other
suitable material, and he covered with any sort of stuff,
leather, or other matcrial according to taste. When the
traveller by boat or rail no longer requires the apparatus
as a stvat or chair, ha folds the fuur parts tho one in the
other, 80 as to forn a bax, which is closel by a couvlo of
catches, or otherwise, and may be carried in the hand by
aleather handle Liks a carper bag. Patent abandoned.

281 J. M'NavonTt andW. M‘Navenr, jua. Improvements
in machinery for washing and drying wouvl und other forous
materiuls, Dated Fohraary 1, 1865,

We cannot here give space t, the details of this invene
ticn. Patent completed.

282 G.J. Vertue. Improvemenls'in the mavufacture of
oil cake and jood fur auiinals. Dated Febeuary 1, 1865,

This inventiou con:ists in manufacturing cakes and
food for animals compounded of linseed and eottou secd,
with oc without other vegetable matters suitable for tho
food of animals. Putent wbandoned.

283 J. Ropzr. Improvements i corkserciws. Dated Feb
ruary 1, 1865..

In carrying out this invention the inventor forms the
screw and pio as usual in ous picce, secured as in the ordi-
nary way to the head. He forms a barrer with a lunyg
tubular neck, through which bariel aod nock the screw
aud piu are passed bifuie being secured to the head. A
tube is also attached to the head, which tube couccals tho
pin; into tbis tubo the neck slides, as tho screw is in-
serted into the ¢k,  Tho cork isdrawn b, continuing to
turn the screw in the saue direct on as that ewploycd for
inserting it into the ¢ nk, this activn furcing the cork up
the worm of ths sccew, and vur of the neck of the Lottle,
Oance drawn, the cotk 18 released from the ecrew by turning
the head in the cuutrary duection, curing which operation
the cork Years upon the shoulocr or dome of the harrel
whilst the screw is being drawn through iv.  Patent abar-
doned.

28¢ J. Movsey. Improvements in coating the boltoras and

sides of ships and other snbinerjed structures to prevent
Jouting and decay. Dated February 1, 1865,
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This invention consists in applying to the bottoms and
sides of iron ships, or to iron plates used on woodlon or
iron ships, or to other d str an
formed of mercury and lead alone, mercury and tin alone,
or of mercury and tin, or lead aud any other metal. The
inventor first tins or galvauises the iron plates, either be-
fore or after the ship or other structure is built, and he
afterwards applies the amalgam b! h'anc‘l,or by a pad of

ing them out so as to form a conical part, and he clinches
the opened end over. Patent completed.

293 J. MAYNES. Certain improvemenis in looms for
weaving. Dated February 2, 1865,

The patentee claims, first, the removal of the shuttle
oontaining the broken or spent cop, and supplying and sub-
stituting a shuttle having a perfect cop in place thereof,
without stopping the loom, by means of the apparatus or

wash-leather, or in any other The
inventor does not limit himself to any particular propor-
tions of the materials of which the amalgam is composed,
but that formed of the following materials ia or about the
proportions stated answers well, viz.:—Mercury, three
parts by weight ; tin, one part; lead one part. Patent
abandoned.

285 G, H.P1ERCK, An improved socket for pipes and
method of joining the same, Dated February 1,1865.

This invention consists in forming one end of pipes with
a tapered sockst to receive a spigot on the end of the next
following pive, which spigot is also tapered to fit into the
tapered sooket. The inventor forms the epigot with a
flange Tound its base or | t circumf s tO preve
the lead or other material used for packing from being
forced out by the pressure in the pipes. The base or
smallest circumference of the socket is provided with a
corresp flange or shoulder, in order that for heavy
work, or where the joint is likely to get injured by the
shaking of the machinery of otherwise, a cramp iron may
be placed on each side to olip or hold the flange on the
spigot, and the flange or shoulder on the socket. The
cramp irons may be secured by a ring driven tightly over
them. Patent abandoned.

286 J. HUGHES, Improvements in the construction of
armour plated ships, forts, and oher like structures. Dated
Fehruary 1, 1865.

This invention relates to the construction of ships of war
by strengthening them with hollow stringers or girders
ranning longitudinally, vertically, or otherwise. These
stringers are riveted to the skin and frames of the vessel,
and form the backing for the armour plates. The spaces
hetween the stringers, and also the hollow in the stringers,
may be filled with wood or any comuvosition that may
be found suitable. The invention applies also to forts,
turrets, cupolas, and other structures to be protected by
srmour plating. Patent abandoned.

287 C. A,WuEELKR. Improvements in fixing frost screen
awnings and netting for protecting wall fruit trees, in fizing
trellis for training fruit and other trees to walls, and in

_bricks therefor. Dated February 1, 1865.

This invention cannot be described without reference to

thedrawinys, Patent completed.

288 A.S. STOCKKR. Improvements appertaining to re-
flectors. Dated February 2, 1868.

This invention has refercuce to the construction and
combination of reflecting mirrors to be used in place of
ordinary toilet lookink-glasses. The patentee joins or
anites together in such a wanner the various parts and
limbs which he employs, that when uaited he obhtains
povel movements and configurations in the apparatuswhich
ho intends to corstruct, affording thereby many advantages
which are tho enabling of geveral persons to be using the
peculiar toilet glass at the same time, and the capalnlity
of momentary adju-tment, 0 as 10 render a steady, fixed,
and comprehensive view of those partsof the person so de-
sirable to bo seen when dressing or performing other ope-
rations of the toilet. Patent completed.

289 J. W. GRAY. An apparatus for eflccting communica-
tion between the passengers, yuards, and eaginc drivers of
railway trains by night or by day. Dated February 2,
1865.

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

290 E. WHITTAKER, Enabling the passengers in railwoy
carriages to give certuin siynals to the quard and enyine
driver in case of danger or necessity., Dated February 2,
1865,

In carrying out this invention the inventor placesin
the interior of each carriage a rod or wire baving
at one end a handle oc tassel within the reach
of any passenger. Tho rod or wire extends through
the top or one of the sides of the carriage, and is
attached to a bell crank comnected by another rod or
wire to a lever, cam, or eccentrio in connection with'a ham-
mer and bell or goung, so that, when the wire orrod in the
interior of the carriage is pulled, the lever, cam, or eccea-
tric releases the hammer and enables it to strike the bell
or gong, and thereby give the necessary signal to the guard
or engine driver. Patent abandoned.

291 A. MurrAY, Improvements in the manufacture of
boots and shoes. Dated February 2, 1885.

This invention consists in the employment of heel-plates
made of malleable iron, copper, brass, steel, wrought or
cast iron, zinc, or lead, nailed or screwed on wooden lasts
of all sizes, on which to make men’s, women’s, and child-
ren’s Yoots and shoes, Patlent completed.

292 C. LuxcrLry, Improvements inarmour-plated ships,
Jorts, gun carriages, and works of defence, and n fastenings
to he employed therein. Dated February 3, 1866,

Iu carrying out this invention the patentee uses as back-
ing to the protecting plating ba's of iron, which may he
rolled or forged of dimeusions sufficient to be punched or
drilled through for fastening with bolts to the frame or
backing of the ships, forts, or other structutes. The bars
may then be fitted in with wood or such other suitable
substance for ships or forts as may be found desirable; and
in the case of forts he makes the frames and stays of this or
similar description of bars, 50 as to be strong enough to
admit much larger fastenings than heretofore. The object
of this plan is to enable the fastenings to be equal totLe
thickness and strength of the protecting armour parts.
The ion ia this will ble the bars to he
fastened edgeways, although they may be wider or deeper,
and they may also be rolled or forged thicker where fasten-
ings go through them so that they may be drilled if thought
advisable. He also makes the bars in two or more parts so
that they raay be secured together by rivets or bolts, clasp-
ing studs or fastenings in ships or forts The iron may
he rolled thinner in the middle so as to make it as light as
porsible. This iron he proposes to apply to strengthening
such parts of the fortifications as may require it, such as
diagonal, vertical, or longitudinal ribs or stays, and also
to gun carriages. The fastenings are in the form of bolts,
which be makes hollow, with a conical part at the head or
cuter end; she inner ends in this case he upsets by open-

described. Secondly, the interposition of levers
and pauls between the weft hammer and the ordinary weft

darable Sely the said combipation admitti,
modifiotiony iy the I facings being ,5'64*:
as the IMterlacing of strips or strands above and below the
fabrio placed either diagonally, crosswise, or in 28y other
suitable manner at alternate or intermediate intervals o
spaces, either through, over, or along the same, and worey
to any width or texture required. Patent completsd,

301 B. L. MosxLY. A new or smproved tcoth powder
Dated February 3, 1865. '

This inveation ’relnm to a new compound of tooth

holder lever for the purpose of actuating the apr us for
changing the shuttles. Lastly, the adaptation of mechan-
ism for stopping the taking-up motion during the changing
of the weft, 28 described. Patent completed.

294 J. BALu, Impr ts in the i
shears.

6 of sheep
Dated February 2, 1865.

These shears arc mado entirely of the best cast or shear
stecl, which is rolled into sheets of suitable thickuess, and
rolled to the required form. All that is requisite thea iz to
bend up the edge of the stecl 8o as to form a hack to the
blades, and also give the required shape to the handles,
which may be done with the hammer in a few minutes, and
at a low heat ; or it may be hent up into the requisite form
by machinery without the use of tho hammer. The shears
being then ground up and polished are ready for use. Putent
completed.

205 J. H. J Impr ts in the manufacture
of ordnance and other like castings, and in the apparatus
employed therein, also in carriages or moulds for the same.
(A commuaication,) Dated February 2, 1865.

The patentee claims, first, the system or mode of making
and streugthening guns, mortars, hydraulic ¢ylinders, and
other heavy hollow castings, by casting the metal in suc-
cessive laycrs upon each other whilst such layers are in s
glowing hot state, and then forging each newly-cast layor
80 soon as it is set, substantially as and for the purpose
described. Secondly, the peculiar construction of moulds
for carrying out the improved system of casting, substan.
tially as and for the purpose specified. Thirdly, the con-

ing of the tr i ot ord with the breech of
a gunin lieu of shrinking them on to the middle thereot,
as desciibed. Fourthly, the mode of mounting guns and
of elevating and depressing them by means of a roller and
lever arm operated by a screw spindle, and acting against
tllle :;der surface of the gun, as descrived. [Lutent com-
pleted.

296 J. S. JeFraeys.

Improvements in armour-plated and

powder which of the following ingredients, vig,;
Powered orris root, about one-sixth part ; permangate of
potassa, about ten grains; powder.d chalk, about iwo.
sixth parts; powdered cuttle fish, about one-sixth part,
These ingredients are to be mixed under a slow heat, and
by degrees about one-sixth part of powde:ed wheat srarch
isto he added, after which the powder may be sceated o
pertamed at pl c. Puatent leted.

302 W. Bartram. A self adjusting lever powder and shot
charger for firesarms. Dated February 3, 1865,

This invuntion cunsists in constructing the powder and
shot charger of a cylindrical tube, at the lower par of
whichiis a rim, helow which an exterior male screw is cqy
for the purpose of tixing the cylinder to the peck of the
flask; a cutter or stopper slides under the rim by means
of a lever actuated by the finger, such lever being fixed
to the cylinder by a fulcrum projecting therefrom. 7he
upper part of the lever is grooved or slotted to receive a
sorew tixed to an upper cutter or stopper, which draws
alung at pleasure tv suit the measure required for the
charge, the sliding motion being regulatcd (according to
the charge required) by means of a flat spring at the back
of the lever. A shiding outer tube encloses the cylinder.
This tube has a vertical groove cut in the lower part to ad.
mit of its moving past the projecting fulcrum oa the cr-
linder, aad a horizontal groove 1s cut at the upper part
to permit of the passage of the upper stopper. There is als
u small vertical slot below in which a thumb screw works w
secure the regulator to any point in the groove. Ths
charger is thus accurately regulated to measare drachms
znd g‘nins by an index cut on the cylinder.  Patent aban-

oned.

303 M. BLANK. Improvements in working ships' pump,
Dated February 3, 1865,

‘I'he objects uf this invention are to work the pumps with
greater eass and facility than heretofore, and also 1o work
them from the upper deck or decks, s0 as tu obriate the
ity of guing below for this purpose, a+ isnow the

other ships or vessels, also upplicable to for
rally. Dated February 2, 1865.

‘This invention consista in constructing armour-plated
versels by placing a number of tubes of sufficient diameter
that projectiles oxn pass through them across the vessel,
such tubes being made trampet-mouthed 30 as to open out
at cither side of the vessel. The surface of the vessel inter-
sening between the openings of two such tubes is by this
means formed convex, 8o that a projectile, on striking such
convex part, will glance off and pass into oune of the said
tubes. The tubes and convex surfaces may either be formed
rounded or angular. Patent abardoned.

297 T. RoutLxDar. Jmprovements in treating spent or
used leys resulting from the preparation of fibrous substances
used in the manujacture of paper stock. Dated February
2, 1865,

This i i in the evaporation of
the spent leys or waste liquors resulting from the treatc-
ment of fibrous materials in the manufacture of paper and
half stuff or paper stock, and the suhscquent recovery of
the alkali thetefrom. The details of this invention are too
voluminousto be quoted here in detail. Patent completed.

298 W. VaLk. Certain improvements in the manufaoture
of pencilcases. Dated February 3, 1865,

Pencil cases constructed according to this invention are
s0 made that the head or upper end unscrews in the usual
manner, as well understond. The watch key is attached
thereto, and, a sufficient space being reserved for the same
inside the harrel, tbe head is screwed on in the ordinary
way. Patent completed.

299 T. Joxce. Improvements in breech-loading fire-arms.
Dated February 3, 1865.

ifications gene-

"y

case. To this vnd tho patentee trausmits the power to ths
pumps from the capstan by means of endless chains, racks,
bands, or by shafting and cog-wheels, instead of workiog
them by hand with craoks or levers in the ordinay
manner. Iatent completed,

304 W. Craxk. Impr ts in ing i (%
communication.) Dated Febraary 3, 1865.
‘I'his in ion relates to i in sewing m

L

chines, in which the needle carrier has the ordinary reru-
cal motion and a lateral which p

rise and descent of the needle alternately in differest
Imes at a certain distance apart for the pur
pose of forming what is termed the * whip-stitch,” pro-
duced by interlacing the vwo threads, one of which i
furni-hed by a shuttle from a ball or reel, and the other by
a bobbin serving to feed the needle. ‘The invention woo-
sists, tirst, in the productivn of what is termed the whip
stitch with two threads by means of a lateral movemest
aud serving more especially for sewing or uuiting ot
or other fabric, or even leather, the threads bsing mach
sironger than those hitherto performed. Secondly, in au
1mproved means of feeding the fabrio with the object of
pruventing he resistance due to tho weight or adbesion of
large pieces of fabrics (such as sail-cloth, awnings, -
paulius, or leather;, intecfering with the feed. ‘Thindly,
1n the application of two needies having the eye near the
poinv 1u combination with two shuttles, each donble
puinted, for the purpose of forming a series of stitches o
seams in two parallel lines at a yiven distance apart.
Fourthly, in an improved mode of driving the shattle
;ichmu the aid of the ordinary guides tized or otberwis,

utent leted.

This inveation ists in the imp ts hereinafter
described, by which the fire-arms may be rapidly loaded
and discharged, and may be used as muzzle-loading as well
asbreech-loading fire-arms. The inventor makes the barrel
open at its breech, and fixes it firmly in the body of the
gun by sorews or otherwise., That part of the body at
which the opeo breech is situated is provided with two pro-
jections, the inner curred sides of which serve to guide the
cartridge into the open breech of the barrel. Toone of
the said projections a strong plate or closer is jointed,
which said plate or closer is capable of turning in a verti-
oal plane upon its point. Wheun the #aid plate or closer is
raised, the open Lreech end of tho barrel is clvar for the
introduction of a cartridge, but when the plate or closer
is shut down, it closes the breech-end of the barrel, and is
supported finnly by the two prejections described against
the end of the barrel. A strong spring acts on the heel of
the plates and forces it home, either into its raised or
depressed position, when it has been partially brought into
the required position by hand, ‘The action of the said
spring upon the said plate resembles that of the spiing of
a clasp knife upon the bladeof the said knife. ‘Y'ho free
end of the said plate or closer is provided with a thumb
plate by which it can be raised or lowered. The plate or
closer may either be jointed on the right or left hand side
of the gun, but the inventor prefers to joint it to the left
haud side. Breech-loading fire-arms mado according to
ullxis invention may be provided with a nipple, and be dis-

ged by a p cap, and used either as hreech-
loading or le-loading fire-arms; or they may be made
without a nipple, and the hamnmer be made to strike the

pin or rim of a pin or rim cartridge, They may also be

305 J. Westknny. Jmproved apparatus for prevesting
the explosion of steam boilers, Duted February 3, 1865,

An important £ in this 1n ists in fizing
the whole of the appacatus within the hoiler, whereby it
is placed entirely out of reach, which the inveator is
enabled to do by adopting the following constraction and
arrang of the app :—At any suitable place i the
upper part of a boiler an opening is made of such a
dianeter (according to the size or capacity of the boiler)
as to allow of a sufficientiy rapid escape of steam in caw
of danger (from the lowering of the watec level below the
ordinacy working point) to prevent all fear of explosioa.
Beneath this orifice or opeaing is bolted (or otherwis
attached, an elbow pipe of similar dimensions, the horizoatal
arm of which is furnished with a valve box having ao openiag
into the steam space above the water level. Inside the valre
box works a double equilibrium valve, which is connectsl
by a rod Lo alever, one end of which leve: 18 attached bya
rud to a float submerged 1n the water, and the othercid
carries a counterbalance weight, the fulcrum of thesaid
lever being between the point of atiachment of the valre
and the end whicn is connected to the float. Heaco it will
be evident that, upon the falling of the water level, the
descens of the float will cause the lever to open the valve
and allow of the escape of the steaw, 8o tbav all daoger of
explosion from want of water will be obviated. raiesé
abandoned,

306 J. R. WEpB. A new or improved method or procest
and apparatus for obluining the cuncentrated extract of Mp
and for preserving the same from daterioration. (A com:
m ti )

made to use central fire cartridges. Futent abandoned

300 G. aud D. HURN. Improvements in the manufacture
of driving bands or belts for mnachinery and other purposes.
Dated Fcbruary 3, 1865.

This invention has to an improved description
of driving band or belt applicable to machinery or other
useful purposes, whereby greater strength ard durabilivy
are obtained, therevy rendering the same less subject to
wear and tear from the cutting of the selvage over the
drum thau at present, and consists iu the employment of a
woven combination of longitudinal threads or warp com-
posed of vegetable or other fibres held or bound together
through the medium of a transversal shufc or shute of
leather, hide, or other like mnaterial, interwoven betwee:
the said longitudinal warp, so as to form a hard aod

Dated Fevbruary 4,1865. X

This invention consists in heating the hops juside an
air-tight vessel or vessels from which the air 1s exbal
with steam or water heated to a low degree, with or with-
out the admixture of alkali or alkaline salts, and i1 subs-
quently councentrating the watery extract of hopo_'-h'l‘
oltained by evaporation in vacuo, at the same time wixieg
therewith a certain proportion of molasses, oe
matter, or the extracted liquor of grain, which serves 10
hold iu suspension the eosemtial oils of the extracty
thereby preserving them from oxidation and fermentalivn.
Patent comyteled,

307 F. Row., Impr e in the tfacture of citrie
and tarturio acids, and in the manufacture and treatmeat of

citrate and tartrate of iime und analogous basic oompounds
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and in apparatus employed therefor. Dated February 4,
1885,

The patentee claims, first, the scp.unﬁon of the colouring
matter from the eonecntnted lemon juice by dilution with
water, as desoribil.  Nee nndly, the removal of the iron
Leld 10 solution in lemou juice, and solutions of tartar by
meansol ferro-cyanide of potassium, as set forth. Thirdly,
the coastruoti i and arrang of the

tus for citrate and t of lime or other
base, as described. Palent completed.

308 J. PARK.  An improvement in clarinets.
February 4,1865,

This invonﬁon consists in the employment of a key
whica covers the A natural hole, and which is kept raised
by its own spring, and is shut by pressing down the thumb
of the left hand over the G natural hole, and so that the
A nataral hole is closed when the fingers and thumb of the
Jeft hand are off the instrument. To produce the note
A nataral the inventor keeps the first finger of the left
band on its proper hole, and raises the thumb of the same
haad from off the G natural hole, by which he allows the
Xkey covering the A natural hole to open by its own spring.
By this means the note A natural is produced, and the
ﬂuvrlnk is uonli;’ntod when 'h-s note is required in certain

utent

309 8, W. Woobn, Certuin improvements in vevolving fire-
arms. Duted February 4, 1865.

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

310 J. A. Puirtaps. lmprouementa in the purification of
lead to de empluyed for the ¢ of wnite lead, red
lead, and litharge. Dated Fehtumy 4, 1865,

The patenteo claims, firstly, the purification of desilver-
jsed lead, or lead which does not ocontain an available
amoant of silver, by adding thereto ziuc, and removing the
scum or drogs rising to the y, the ]
of the 1ast. traces of zinc from lead so prepued by subjecting
it to a hight ure in & fi in the bottom of
which it forms a bath covered by small coal or otaer car-
bonzceous matter. Patent completed.

311 F. O. HirLs. Improvements in eficcting the combus-
tion of fuel in the furnaces of steam boilers, und the fireplaces
of stoves and of gas in gas burncrs, and in apparatus cor-
nected therewith. Dated February 4, 1865, 4

H fon an 1

Dated

tubular vessel or core formed of pmviomly-vulca.mud india-
rubber into & mass of india.ruther which is afterwards
moulded intotheform requiredfor the cushion,and thewhole
vulcanised. Insome cases the inventor introduces a strip of
pteviously-vulcanised india-rubber to form the face or that
part of the cushion with which the balls come in contact.
Agiin, in some cases,in lieu of a vulcanised india-ruhber
tube, he inserts a thin steel tube or tubular spring into the
mass of india rubber before being moulded and vulcanised.
Patent abandoned.,

317 A. H. Rosruson, Improvements applicable to air
cushions, mattresses, portadble baths, and other like asr-
inflated articles. Dated February 4, 18685.

In constructing a mattress di to '.hil :.. tion,
the inventot makes it of a ber of by
being composed of a series of rings or a coil of india- rub-
ber tubing. One of the air inlets communicates with the
tubes, and the other air inlet or inlets commuanicate with
the interior of the chambers. In order to intlate these ar-
ticles, it is simply necessary to fill with air the tubes and
hollow spaces forming the sides of the article, whereupon
the expansion of the sides and ends will cause air to rush
in and fill the enclosed internal cavity or space by its own
pressure, thus making the main portion of the article self-
inflating. Patent abandoned.

318 R. Ricuakpsox. Impr in railway chairs,
Juastenings, and slecpers. DM.ed Februvy 4, 1865.
This invention t be described wnhou', { to

the drawings. Patent completed.

319 R. M. ArLowaAY, Improvements in treating or many-
facturing peat for fuel, and in apparatus for the same.
Dated Mobruary 4, 1885

‘We cannot here give space to the details of thisinven-
tion, Patent completed.

320 W, E. Newrox. JImprovemsnts in the preparation of
superphosphate of lime. (A communication,) Dated Feb-
ruary 4,1865.

The ob;ocu of this invention is to make a dry super-
phosphate of lime from guano by adding sulphuric acid in
small portions at a time, keeping the batch agitated or
stirred with such npndil.y as to prevent as much as
possible the mass from heating. Putent

321 O. R. MARKHAN, A new method for removing or de-
stroying tlw momentum of heavy bodies by means of an

The p 1aims, firstly, the adap pp
tion to steam boilou and their furnaces of apparatus for
t ofh heric air by means of what
is otdlnnnly waste h“t,md introducing such air in &
heated state into '.he cloled ashpits of such furnaces in the

ibed, 1y,the construction of stovesin the

W

elasm or , 80 as to prevent injuryand
ge from licable to lhl}) cables, ship and

Jort amwur, nulway trama, Jenders to pier heads and

fug piers, gangways, breakwaters, and other similar atruc-

tures, also as & motive power. (A comxunioation.) Dated

February 6, 1865.
t be described without ref

manner described, for the purpose of effecting the ¢

tion of fael in the fireplaces thereof by the use of heated

air introduced into the closed ashpits of such stoves.

Lastly, effecting the combustion of gas by means of heated

air, houq}aud limited i.- its quantity, as generally de-
atent p

312 R. 8. BaAxgRr. Improvements sn vermin and other
traps. Dated February 4, 1865.

This invention has reference to that class of traps deno-
minated teeth traps, and consists in placing upon the jaws
(or those parts of the trapwhich by closing upon each other
grasp and securo the aniwal between them) pads, cushions,
or coverings of vulcanised coutchouc, or any other soft
elastic material, whmby the a.nimal isol d and ly

to

320 W. CockBURN. Improvements in and connected with
jacquard awaratua fnr weaving. Dated February 6, 1865.
first, the g of two faced
ornmental fabrics, of or similar to the ** Paisley shawl’*
class, by means of jacquard apparatus, the lift board or
lift boards of which have different portions of their holes
formed with reversed saw-draughts. Secondly, the weav-
ing of two-faced ornamental fabrics of or similar to the
Paisley shawl class, by means of double-lift jacyuard
apparatus combined with two leaves of heddles for the
uppor-face warps. Patent completed.

330 A, A. Huror. A new typographic nk. Dated Fch-
ruary 26, 1865. :

This improved typographic ink is composed of pure
honey and neutral glycerine, mixed with vegetable or
mineral colouring matter in certain proportions. Patent
completed.

331 J. 1. Waats. Improvements in oblaining motive
power. Dated February ¢, 1865,

This invamion relates to a peculiar construction and
ar hinery or apparatus to he worked hy
compressed xur for the obtainmeut of motive power, and
consists in the employment of two oylinders of equal
length and area, the one serviug as the working cylinder,
and the other as an air compresser, each cylinder being
provided with a piston working airtight thercin. Between
thosetwo cylinders are situate two compressed air reservoirs ,
which are made to communicate by means of pipes with the
top and bottom resgectively of the compressing cylinder,
and also communicate by means of a slide valve, or other
convenient or well-known arrangement of valves, with
the two ends of the working cylinder. Patent abandoned,

332 C. Bearp, TDinprovements in apparatus for ventilat-
ing horticultural and other buildings. Dated February 6,
1865,

For these purposes, in constructing glazed ventilating ap-
paratus for the tops of greenhouses and other buildings, the
patentes employs along the ridge or upper angle of the
glazed roof, glazed frames which are hinged at their upper
ends or p:.m to the ridge or upper part of the roof. To
the glnzad ituting the ilating app
or ti rods, one or more to
etch ; theso are pin-jointed at one end to the lower parts
of the glazed frames of the ventilating apparatus, and at
their other ends to a bar running from end to end of the
ventilating apparatus. This bar is connected to rings or
slides which slide on uprights or supports fixed at intervals
along the greenhouse or building under the ridge or angle
of the roof. These rings or slides are connected by rods
or otherwise with other ringsor nhdu oon the same upright,
and these are weighted to the f of the

Ry

is in

the drawings. Patent completed.

322 J. BoorH. Improvements in the manufacture of paper
hangings. Dated February 6, 1865.

This invention canoot he descnbod without reference to
the ings. Patent !

323 E. and T. Winriams. Jmprovements applicable to
spinning mules ond throstles. Dated February 6, 1865.

The patentees claim the use and application to splnmnx
wheels and throstles of a revolving Land, composed of
strands of cotton, wool, or other suitahle fibrous material,
or of an iron, brass, or other saitable metallio rod or hol-
low tube, by prefereace covered with fibrous material,

held, but is not torn or and, ly, sub-
jecu.l to unnecesary suffering. ' Patent abandoned.

313 E. HornuN. Certain {mprovements in rendering un-
inflainmable cotion, silk, and other textile fabrics. Dated
February ¢, 1885,

In carrying out thisinvention the patenice prepares the
“hotiine”’ in the following manner : —He makes a solu-
tion of phosphate of lime, into which he pours hy parts an
excess of ia to precipitate the phosphoric acid com-
Lined with the ammonia; he filters this liquor to separate
it from the phosphate ot lune, and the liquor is bleached by
means of animal charcoal. He causes it to evaporate for
one hour to concentrate the solution, and then adds to it
15 per cent, of silicic acid in a gelatinous state; he puts the
whole to boil uatil the solution has eraporated to asuitable
oonsistence to form a crystallised mass, which he causes to
dry, and afterwards reduces to powder. Heemploys gum,
starch, aud other like substances as a dressing. To awply
the new ition to the articles to be dered firo-
proof, he forms a solution composod of about 30 parts per
100 of hottine, 35 parts per 100 of gu u, and 35 parts per
100 of starch. Patent completed.

314 W. CLARK, An improved combustion puiap. (A com-
munication.) Dated Febmary 4,1865

Thisin ion isan imp on that class of pumps
or water elevators in which by the combustion of the
hydrocarbon liquid a vacuum is produced, whereby the
water or other liquid is caused to rise throagh the suction
pipe, and to discharge at the desired poiat. The invention
consists in the use of steam combvined with the hydrocnv
bou liquid in the interior of the reservoir or chamber in
wbich the is to be prod , in such a manver that
by the oondenuuon of the »u.nn the intensity of the

bly d, and the raising or elevat
iog of l.ho water is mavenally facilitated. Patent com-

315 R. A. BROOMAN, An improved varnish for preserv-
ing wood and for protecting i7on ships and other metalwark
Jrom oxidation and from Jjouling (A ion.)
Dsud Pebrwy 4, 1865.

Thi in ing this prot.
unuh of the ingredients, and in "ot aboub the propomon-
following :—Mix 25 parts by weight of galipol, 25 parts by
weight of common resin, and 50 parts by wolym of essence
of turpeatine ; to 80 pm: of this mixmu adu 18 parts of
suiphate of copper 1to an i and
2 parts of regalus of antimony also in the atate of impal-
pable powder., Method ot yrepumg the varnish.—Dissolve
the galipol and the resin in a pan or other vessel, and stir
the mixtare, withdraw the liquid mixture, pour in the es-
sence o1 turpentine, and stir the whole. - Pour this mixture
into another vess:l, introduce the suiphate of copper and

d in suitable bearings in front of and parallel with

the crows, uuder clearers or gatherers, by preference rather

lower than, and about half-an-inch or more from the said

cows, und;}' clearers or gnthsuu, for the purpose
ribed 'atent comp

32¢ W, H.and F. O. W, Latian. Trimming or cutting
the edges of books, magazines, and such like, where the folded
parts are to be le/t uncut, comprised in one machine. Dated
February 6, 1865,

Tuis inveation consists of a circalar knife fastened in a
suitable manner upon a spindle which revolves in two
bearings, with a pulley upon the spindle, by which the
circular knife may be actuated, either by a pulley diiven
by a handlv, treadle, or in any other manner. At that end
of the spmdle to which the knife is attached is a movable
table sliding av right angles with the axes of the kaife.
The material to be trimmed or cut is placed on this table
with the parts of the edges requiring to be cut overbaug-
ing the same. The table slides ac-oss the faca of the knife,
the kaife at the same time rotating rapidly; the edges of
the paper requiring cutting are cut away in a much more
expeditiour and regular maaner than by the method at
present employed. Patent completed.

325 R. A. BrooMaN. Improvements in hairpins.
communication.) Dated February 6, 1865.

This invention consists in forming one or both of the
Jogs of hair pins with a spiral twist whereby the pin more
effectually retains its position in the hair of the wearer,
the spiral, where each leg of the pin is twisted, teing, so to
speak, around a common ceatral line., Patent completed.

326 R. Suaw., Improvements in window safes for the
protection of property. Dated February 6, 1865.

This invencion oonsists in fixing to the inside of the
window frame a framework of iron or steel, or iron and
steel with grooves in the sides, and one or two recesses at
the top or bottom, and having one or two sliding doors
which can be balow the floor or above the ceiling, or at the
side or sides, when the window is not require 1 to be secured,
but brought into tho grooves and recess or recesses when
n‘n \‘viindow has to be made fast and secure. PFatent come
plete

327 G. Duxcax. Impr r appa-
ratus for formning certain parts o/ metallic oalk:und drums.
Dated Fobruary 6, 1865,

To stiffen and »wngthon the ends of metallic casks and
drums conoentrio rings and other devices are embossed or
formed thereon. The present inventor attaches on or to
the outo: end of a bydraulic ram, fixed in framework of
the usual kind, a stamp or die, and connects a pipe from &
hydraulic pump to the ram, so that, by water pressure, the
ram and stamp, or die, may be made to travel forwards aud

(A

the regulas of mtumony,and stir themass. The ish is
poured into jars,bottles,or other receptacles,and is ready for
use. Theinventor wmetimu substitutes for the turpentine

eum, benzine, or other mineral and vegetable oils.
Patent completed.

316 J. L. Haxcook. JImprovements in cushions for
billiard and othsr like tables. Dated Kebruary 4, 1865,

This invention consists in maoufacturiog cushions of
valcanised india-rabber by the introduction of a tube or

backwards. Opposite t.he said stamp or die there is a cor-
ing one Eoe 'y by strong frame woitk. By
placing a shoet or wuul sheets of metal between the dies
and moving the hydraulic ram and the die thereto attached,
tho sheets are formed in accordance with the designs on
the dies in the matrix between them, Patent abandoned.

328 A. StevkN., Improvements in hydraulic lifting or
hoistiny upparatus. Datod Fehruary 6, 1865.

‘This invention cannot be described without refercnce to
the drawings, [l’utent complcted,

Over the ridge or upper part of
the roof, he spplnu a cap, in order that the rain may be
thrown off, [Patent completed.

333 W. P. WiLkins. Improvements sn mills for grind-
ing wheat and other grain. Dated February 6, 1865.

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

334 H, MasTErs. Impr ts’ fn 0
#6.0ing and other machines. Dated February 7, 1865.

This invention consists in the use of two or more rollers
attached to or connected with a peddle or lever, such
rollers acting or pressing upon straps, oords, or bands by
means of which a spindle may be set in motion, and the
velocity ratio may be varied. Patent completed.

335 O. Hexprrsox, Improvements in the construction of
roadways, pavements, and 1ron girders, specially applicable
Jfor the purpose of constructing roads, pavements, bridges,
and all descriptions of buildmga. Dated Febnury 7, 1885,

In carrying out thisin ion the P in
the construction of roulwlys to removo the mnl 30 far as
may be 'y, and at t0 build solid
footings or dwarf walls in the usual way, and upon these
walls or footings he places iron girders of two thicknesses,
the lesser thickness being formed to the slope of an arch.
tho radius heing regulated according to the width of the
road ; the extra thickaess he carries down to a small
flange, and at the extreme ends of each girder he leaves a
given portion of the double thickness the entire depth of
the girder. He cuts the inner portion of this extra thick-
ness to form a shoulder to receive hollow or solid iron bars
or stretchers passing from girder to girder, these stretchers
being regulated in size and strength to the occasion and
requirements, and cat on the inner side to an anglo
suitable to the radius of the proposed arch, and securely
fixed by bolts, Lands,or otherwise to the girders at each
end. Where the distanoces of tho said girders are of any
considerable extent, or where greater strength is required,
he secures one or more iron tie rods, which pass through
the enmtire thickness of the side stretchers, and on either
side secures the same Ly nuts and screws, Having erected
proper oradling to construct an arch of the desired form,
he throws an arch across the width of the road, in stone,
brick, iron, or other lo material, ing upon the
stretohers as prepared, and as hereinbefore referred to.
When he applies iron for the arch, he perforates the same
in various forms, and when he uses stone or other materials
he provides openings or inlets in the bara or stretchers for
the rain or other moisture to pass from the surface to the
main drains. Patent completed,

336 H. B. BArLow. Jmprovements in machinery for
breaking the stems of and preparing flax, hemp, and other
Sbrous (A ion.) Dated February
1, 1868,

"This invention consists in an improvel combination and
arrangement of fluted and toothed rollers between which
the flax, hemp, or other fibrous substances, after having
been maoemwd in the usual manuer, are passed, in order
to break and strip the rind or stem, and separate it from
the tibres. The flax, hemp, or other tibrous substances,
are first passed botween a pair of fluted or grooved rollers,
by which tha stems are broken ; they then pass betwesn i
pair of toothed rollers, which have a lateral to-and-fro
motion in the direction of their axes, in addition to the
rotary motion ; the action of these toothed rollers separates
the rind or stem from tho fibres; the rind or stem falls on
the floor, and the fibres which are thus prepared for the
subsequent operations are carried forward and deposited in
a suitable receptacle. The toothed 10llers are mace by
inserting serrated steel blades in a grooved ryhnder, or in
any other suitabl Patent plet

337 R. Brassens and F. A, LE Mar. Imyrowma:'ls in
ships and vessels. Dated February 7, 1865,
This invention consists in constructing the after part of

with

ships and vessels as heroafter describod, also in coustruct-
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ing ships and vessols with three keels, whereby great
stability is cusured. Tho afwer part of the ship is
constructod to receive two sternpoats, each of which is
provided with a screw propeller, and carrivs a rudder worked
by one tiller, The contral keel extends from the how and
runs aft parallel with the other two keels, which extend
from the stom tothe two sternposts, and tho central keel
terminates in the tunnel or arch formed between the two
sternposts, Patent abandoned.

339 A. I. L. Gorpox, Iwmpr tedn
candle holders. Datod February 7, 1865,

This invention consists, principally, in tho employment
of two circular plates, discs, or blucks, one of which is
capable of turning while the other is stationary. One ot
the plates, discs, or blocks has threo (or any other conve-
nicent number) slots cut or formed through it in a radial
direction, whilat the other plate, disc, or block has a simi-
Jar uuamber of slots formmed through it in a spiral direction.
These plates, diccs, or blocks aro placed one over the other
80 that onc can turn on a central pin attached to the other,
and three vertical pins being passed respectively through
the slote in hoth plates, it will be evideat that, upon turn-
ing one of the plates, discs, or blocks round, the action of
tho spiral slots will cause tho three pins to approach the
centre, or reoede from it, simaltaneously, the pins moring
inwards or outwards in the radial slots, according to the
direction in which the circular motion is giron to the
plate, dise, or block which is tarned. Patent completed.

340 J. CoxNES and W, SinpsoN,  Tmproved maclhinery
Jor cutting, sifting, sepurating, brinising, sacsing, und pre-
poring straw and other vegetuils fivrous substances to be
employed sn the manufacture of various kinls of paper,
and also for preparing food for cutile. Dated Fobruary 17,

We cannot hora give space to the details of this iaven.
tion, Patent abandoned.

11341 C. KiLBURN. Improvements in the comstruction of
life belts, swimming belts, juckets, and buoys, and in the ein-
ployment aud utilisation of certain materials in the manu-
Justure of the same. Dated February 7, 1868,

In carrying out this invention the inventor takes old
oorks, by preference old wine corks, and according to the
width he requires to make the belt, jacket, or buoy, so he
forms a frame in whick he lays and oompresses the said
corks, whether they be whole or in parts. The corks are
then united by twine or other material, so that when re-.
moved from the frame they retain the form or shape of the
same. Tha corks thus united are then laid or inserted
into compartmeuts formed in a belt, jacket, or buoy, made
of canvas, or other suitable material, and when so inserted
the ends are stitched up. Patent abandoned.

342 R. n% Bray. A set of apparatus for gas lighting.
Dated Yebruary 7, 1865,

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

343 J. B. WaLrxns. Jinprovements in machinery or
apparatus for brushing the hair. Dated February 7, 1865.

This invention cannot be doscribed without reference to
tho drawings. Zatentcompleted.

Nagtick

and

PROVISIONAL PROTECTIONS.

Dated April 8,1865,

1003 W, E, Gedge, Wellington-street, Strand. An ime
proved application of steawm power to locomotion on ordi-
nary roads, (A communication.)

Dated June 30, 1866,

1746 L. Faure, Passages des Petites Licuries, Paris. Im-
provemcats in rallway carriages, whioh Imorovements are
intendud to neutralisc’the destructive effeots arising from
the coliision of trains,

Dated July 21, 1866,
{ 1904 A. Bmith, Hackaey, engineer. Improvements in
sowing machines.

1906 J. H. Chaudet, Rue des Emmurées, Rouen, work.
ing chemist. Aui 1 system of facturing salts,
sulphates, and acetates of chrome, and of applying them
as mordants in dyeing and piinting textile substances, both
animal and vegetablo.

Dated July 22, 1865,

1818 W. E. Gedge, Weilington.street, Strand. Improve-
meots in the means of, and apparatus for, raising water
for agricultural and other useful aud ornamental purposes.
(A communication,)

Dated July 26, 1868,
1934 M. Kehny, Herbert-place, Inshtewn, Dublin. Im-
provements in the construction of sliding or rolling
bridges.

Dated July 31, 1865,
1978 A. Applegath, Dartford, engi
in machincry for printing in colours.
Dated August 2, 1885,
2000 J. Pickin and R. Bailey, Congleton, Cheshire. An
fmproved method of,and ap:raratas for,signalling and giviog
alarm on railwavs.
2001 H. Frankenburg, Snow-hill,City, leather bag manu-
facturer. lmprovements in the construction of travelling
and other bays,

ts

Dated Angust 3, 1868,

2009 E. S. Horridge, Chelteaham,
siguvals for railways,

2011 W, H. Brookes, Rcck Forry, Cheshire, musical in-
stivuent muker, Twptovoments in tho means of fastening
or securing the tongues or reeds of fog horns.

2013 W. Morgans, Brendon-hills, Sowersctshire, engi-
ncur.k linprovemeuts in cuke ovens and in the manufacture
of coke.

2015 L. L. Ransome, Ipswich, Improvements in paints
or preparations for coating surfaces.

2017 L. Anderson, Newtown, Worcestershire, engineer.
Tmprovements in machinory to be used in the manufacture
of horseshoes, shoo hecl aud toe tipe, and other similar
articlos.

Improvements in

Dated August 4, 1863,

2019 P. Robertson, Jeffrey square, St, Mary Aze. Im-
provements in brewing and.distilling, also in drying yeast,
and in the apparatus cmployed.

2021 W. Clark, Chavcery-lane, engineor. Improvements
in apparatus applicable as a motive power engine, a pump,
or fluid engine. (A communication.)

2023 J. A. Leou, Liverpool, and G, Tessimond and J.
Kissack, engineers and ironfounders, Liverpool. Improve-
wents in apj-aratus for filtering sugar and other liquid
solutious.

2025 F. G. Mollholland, Swan-street, Dover-road, eivil
and mechanical engineer. Improvementsin the mode or
method of preparing materials for, and in the mannfacture
of, sabmarino telegraph cables, the same being generally
applicable for other purposes.

2027 H. A. Bonneville, Porchester-terrace, Bayswater.
Imp in revolver pistol A oom foati

2031 A. V. Nowton, Chanoery-lane, nechanical drafts.
u;nn.) An improvement in gun wipers. (A communica-
tion.

2033 G. B. Woodruaffs, Oheapside, mechan!cal enginoer.
Imp:.nomcn'l in the construction of binders tor sowing
machines,

Dated August 5, 1865,

2035 S. Buxton, Leeds. An improved numerical regiater-
ing machine.

2037 T. Smith and J. Brook, Rodley, near Leeds, A
self-acting conpling fur railway carriages and waugoas.

2041 C. H. Simpson, Bextill, Sussex, Com. R.N. Im-
ﬁmvemenu in apparatus for sustaining und lowcring ships’

oats.

Dated August 7, 1865,

2043 J. Mead, Abridye, Essex. Iinproved maans or ap-
paratus for retarding or stopping railway carriages and
trains.

2047 L. J. Crossley, IIalifax, carpet manufactarer, Im-
provemnents in electric telographic apparatus, (A commu-
nication.)

2049 A. V. Newton, Chancery-lane, mechanical drafts-
man. An improved mode of,and apparatus for facilitating
the transportation and delivery of lettors, newspapers, and
other freight. (A cominunication.)

2051 M. . W, Boulton, Tew Park, Oxfordshire. Im-
provements in generating steam, and in heating stcam aad
atriform liquids,

Dated August 8, 1885,

2053 J. Buch uv., chemist, Barrhead, Renfrew-
shire, and R. Boyd, calico printer, Glus:ow. Improve-
ments in printing and dyeing yarns and fabeice. of cotton
or other vegetable materials.

2055 T. G. Moessenger, High-itreet, Lughbrough,
Leicester, hydraulic engineer. A new portable inachine or
apparatus for the cutting nf screw threads on pipos or on
solid materials, and for the cutting of pipes asauuder.

2057 J. Gale, jun., Devonshire-terracs, Ply h, olec-
trician, Improvemontsin preparing and treating gunpowder
in order to render the same iunexplosive, and to protect 1%

from damp,
Bated August 9, 1865,

2061 T. . Shaw, Pead, I hire,
tain improvements in looms for weaving.

2063 8. and J. Law, Wolverhampton, gun makers, Im.
provcinents in breech-loading firc-arms.

2067 B. Russ and . Gandell, jun., Lambeth, Improve-
ments in the construction of sewing wachines, particularly
adapted for sewing sacks and bags.

2089 J. W. Longstaff, Stratford, engine fitter. Aa im-.
proved mode of relicving slide valves of hack pressure.

Oer-

PATENT APPLIED FOR WITH OOMPLETE SPECI-
FICATION,
Dated August 14, 1865.

2008 W, Bilngor, Suuthampton-buildings, Chancery.lane,
cinl engincer. Appara‘us or means for ascertaining tho
quali)ty and condition of grain and seed. (A communica-
tion,

LIST OF SEALED PATENTS.
Sealed August 18, 18¢35,

511 8, Savill

523 S. W, Worssam
528 J. Hundy

629 J. Badeack

534 F, Claudet

569 J. B. Toussaint
687 R. Mushet

658 E. Carchon
1318 G. Has:ltine
1422 C. T. Miller
1489 W, F. Newton
1595 G. Haseltine
1609 A k. Brae

48¢ O, Baulch

493 J. Hulley

494 J. Dodgeon, J. Gauk-
rower,and W, Shack-
leton

498 J. Carter

499 (. N.8hore

500 J. Nichnlas

501 M. P, W. Boulton

502 D. Barr

510 J. G. HHughes

616 J. Jacob and R, Pil-
xinger

Scaled August 32, 1885,

543 M, B, Naim

631 R, Barclay

559 J. M, Hart

6%3 I’ 8. Hall

581 J. Park

663 . J. Dorning
690 1. and H, W, White-

head

692 E. B, Wilson
708 F, A. Bracndlin
736 J. Ramshottom
1282 R. H. Tweddell
1631 J. H. Johnson
1677 W, E. Newton

804 Q. Sinclair

518 C. W, Luncaster

624 J. Shortridgo

525 C. J. Rowe !

831 E. P, H. Gonlonin

532 T. Routledze and T. |
Richardson

533 J. H. Rawlins and J.
Chappell

537 J. Askcw

541 R. Smyth

543 O. Whiting

6350 T. W.Roysand G, A,
Lilliendahl

NOTIOES OF INTENTION TO PROUKKRD WITH
PATENTS.

From the London Gasette, August 32,1865,
994 J. Brown. Nail.
1003 W, E, Gedge, Steam locomolion on roads. (4 com-
munication.)
Soda,

1011 A, G. Huater.

1026 D. Payne. Priuting machiae,

1038 J, Haworth. Rotatiug brushes.

1041 F. P. Warren. Cooking uteunsil.

1042 H, Sikesand G. Jarmain. Wool,

1e44 G, A. Moateuat. Spreading liquids,

1047 F. Bapty and E. B. Sayers. Guide,

1049 J. 8. Bickford. Safety fuso,

1053 G. Rovselet. Wateras a motive power.

1063 T. Beauett. Narrow strip iron,

1070 M., Smith. Looms.

1074 L. de St. Céran. Gas ammoniacal engine.

1075 E. and G. H. Morgan. Covering railway trucks.

1077 A. W, Hale. Mincing meat.

1079 F. C. Bakewell. Cushi

1083 W, Bedder. 8hips.

1085 J. Gardner, R. Loe, G, H, Wain, and 8., C,, and
8. Illargrove. Iron sheaves.

1686 J. K, H. Audrew. Loomas,

tion.)

1099 MM, Houssepian. Pumps, (A communization.)

1103 W. Hale, Rockets.

1108 J. T. Botts. Baking bread,

1167 W. Elder. Stocring ships.

1161 W. Olark, Soluble superphosphatos of lime, (A
cominunication.)

1186 D.Simpson. Farnaces.

1227 F. Wise. Obtaining decoctions, (A communios.

on.)

1411 E. M‘Nally. Screws,

1412 H. Wi'de. Electricity,

u 155)( A. C, Honderson, Tanning hides. (A commanics
on.
1570 H, B. Fox. Necks of bottles,
1820 W, A, Little. Power of steam.
1836 M. H. Koeoe. Traction engines.

tion.)

1570 T. W. Woad, Sluices or dawms.

187¢ J. E. F. Liileke. Motive power.

ti

(A commusica.

1941 A, V. Newton. Sewing machinery, (A comma.
nication.)

_195)8 W.E. Newton. Water moter. (A commanica.
tion

1062 F, A. Abel. Insulating.

i'he full titles of the patents in the above list caa be
ascertained by referring back to their nu:nbers in tha list of
pravisional protections previously published.

Opposition can be entered to tha granting of a vatent to
any of the parties in the above list who have given notice
of their intentiop to prooeed, within twenty-one days from
the date of the @uazette in whici the notico appears, by
leavinyg at the O issioners’ office particulars in writing
of tho ohjeotion to the avplication.

PATENTS ON WHIOH THE STAMP DUTY OF 1l0
HAS BEEN PAlD.

2303 J. H. Johnson

2307 H. Ga rside

2326 J. G. Tongue

2331 J. SHtandish and J.
.Gooden

LIST OF SPLCIFIOATIONS PUBLISHED
For the Week ending August 19, 1863.

2327 W, Whittle
2344 'W, Barrett
2357 M. K. Aagelo
2398 J. Davis

No. | Pr. | No.| Pr. [No. [Pr. |No. |Pr. |No. [P, l. No.| Pr.

8. d. s.d 3. d. ad. s. d.’ 4. d
3367 0 8/2367|0 4 23717(0 623850 823930 10 2404{0 8§
23580 4|236810 623750 412387)0 4'2398]0 10 24030 ¢
23590 4]2339,0 6[2379/0 8'2388/0 823970 8 2406]0 8
23600 4|33i0/0 6/2380]1 32339]0 423981 4 24030 ¢
23610 8|2371/0 4]2381{0 6'2390{> 423999 10 21029 4|
23620 8|2372/0 4/2382(0 4239il0 8240.0 8 24099 £
23630 8(2373]0 10/3383|0 82392{0 4'240i'0 4 340y Iy,
235410 8[237410 10[2384|1 02393]9 424020 4 2411{) 4
2365,0 4):375[n 8|2385|0 8391/0 42403'0 4 34129 4|
23661 10j:3761L 4 ' |

Norg.—Specification will be forwardod by past from ths
Great Seal Paten: Office (publishing departurent) oae:
©oipt of the amount of prioe an4 postaye. Buws exceclius
58, must be remitted by Poat Odics Order, made payai.e at
she Post Offics, Hizh Holoora, to Mr. Beaacte Woolcroft,
Groat Seal Patent Udice. 23, Soutaaiwmpton-builaiags,
Ohancery-lane.

LATEST PRICES OF MATERIALS USED IN
CONSTRUCTION.

TIMBER, duty Le. pec Joa !, draavack |,

Toak = - load L2 0 £13 W Arcasugel, yotine - S13
Quuvoe, red pine = 3 19 4 105t Potorsbue,, do. - 3t ':‘.l; ’:
v Yollow pina- 215 315 Fuland - . - B 0wl
#t.John, N.B. yeliow ¢ 0 0 u[Mowmsl = o L gy g 4.y
Quobo: uak, whito = & 3 6 vlUuthecburyg, yollow 1, ¢ 11 o
o birch - « 310 ¢ - Wiies ¥ 0 v lg
woOlu e - 310 8 vQoll:nallew o L gy gy 4 de
Dantziconk =« « 3 5 6 GSuduuamu = o gy g4 ¢
- « = 318 3 1uCurisaanm, per C.,
Mowel fir - - 4 310 4 1218, Ly 3 Ly 9 la.
Rign- =« o « 3 8 g youuwe =« - 18 TR
Swedish = - = 210 2 L/Dasilinuk,Daatsic,
Mastu,Queborrodpine 6 10 81y vwtfa S - [T
yollowpine 3 ¥ U OPUMICASTONEpPrE s 6 o § o
Lathwood, Dantxivo,fms 710 8 ¢ Vi, g0
s St Potorsburg 3 10 9 Lo[desl, pale  prian 3) 0 0 0
Doauw,parC,, 120 by 3 Sperw Laly - - Y ou ve
by viu., duty 2s. pur [SN Y - - - 47 9 0w
load, dra#ueck 2o, WhateS.h3za,pale 41 v 45
Quebea, whits sprace 14 0 18 ([ulive, Ualipuly - 83 u Hb v
st.Joba, " 13 @ 13 yjCovoanuy, Cuclaton 44 10 4, v
Tullow pine, por Tos Palin, e - - 37T 9 I )
duend U, [PISIEN S - 31t 30
Canada, lut quality = 18 0 27 vitapossh,Bug.pale 45 v 4:1y
w 3d ,, <13 0 18I0 CUWNed - . 610 e
MeraLs,
luoNi—
L s d £ o . d pa
Welsh Bars,in London= - por tos 70 W ¥ 0 v 3
NailRods »  « « e Ao tle v 0 v
Huoups - - - - - Jdo 0 v o
e, single o . - do Wi Wio v
Stalfurdebireo Bars -« do 310 LRI
Lars, Walos - . - do T 00 T 00
Rails = - - - -~ do 700 70 vt
Voundry Pigs, at Ulas;;,Nol do 20 v v uaw
Swodlsh Bars < « - do i e 120 ¢ &
BTagL.—
Swedlsh Key, hammered - do 1590 09 9
Swodiahs Fagyot - - do 04 U3 B
Coreru:—
Bheet &8heathing, & Bolta portua 91 0 0 093 0 3
Hauvunered Bottums - « du W o v e
Flat Bottoms, nut Hamrd = do w00 O g v
Cakeand Touga Ingut =  de 8 00 0 @
BestSulected - - - do o7 0 0 3 0
PFine Forvign Copper « = du w e )
Yol. Motul Buoatiuug S Rods perdb, ¢ o 7} 0 v -}
Legap;—
Pig, English e« « epoerton 172 0 0 1256 0 a3
:Bpagullhﬂoﬂ .« e do 131 0 v
8hot, Yazent e e e do UV vV
Shoet = - « - = do v 2)5 0
White = - - - o do L I v 79
SreLreas -
Onthespot « =~ - = do. 323 0 0 ¢ O nett
Zinc:—
English Shect - - do 2T 0 23 9 02
Qufcnu.vn - - - perbtl 713 ¢ 3 e 'y}

FRENUH & SMITH, 8 ¥ira Beokoes
Brabant-ooart, Philpot-lan2, ¥.0 ; aad
¢, Rumford-place, Liverpool,
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THE INDIAN TELEGRAPH,

UBLIC indignation has recently been
excited and a great outery raised at the
loose and ineflicient manner in which tele-
graphic communication with India s
conducted. The grievous disappointments
and annoyances which are constantly
arising  have been laid to the ae-
et of Tnrkish mal-ndministration, and
hitherto with cunsiderable show of reason.
But recent disclosures abroad throw a new
light upon the subjcct, and openjup some fucts
which show that whatever amount of blame
may attach to the Turkish and other Govern-
ments, they do not stand alone in the matter,
nor are perhaps so seriously to be blamed as
var own Government,. owever much we
at home may reproach other States for the
mutilated, tardy, and useless manner in which
the majority of messages arrive, there is reason
to believe that abroad an equal, if not a greater
amount of obloquy attaches to thc manner in
which the business is carried on in our own
territory.  The report of the Kurrachee
Chamber of Commerce, presented in June last,
animadverts strongly upon the virtual failure
of the Indo-European Telegraph line through
the mismanagement that characterises every
part of it, and especially the lamentable and
utter inefliciency of that rtion situated
between Kurrachee and Bombay. It is an ab-
solute fact that it often takes longer for a tele-
gram to travel between Kurrachee and Bom-
bay than it docs to come to Londom, and
mutilations, and even total loss of messagcs,
are looked upon as common occurrences. But
what the commercial eye of the chamber gazes
upon with the utmost suspicion and distrust
is the fact that when intimation of the crisis
in the cotton market was first received at
Galle, then occurred the graver delays.
Kurrachee, in point of fact, appears to be
the pons asinorum of telegraphic despatches,
for, whether outward or inward, when onecc
they arrive there, there they stop, generally for |
a long time, often altogether. Mr. Mansticld,
the commissioner in Seinde, has addressed
the Government of Bombay upon the subjeet,
and his observations certainly tend to the
conclusion that, if fault is to be found with
the Turkish administration, that of the
Indian Government is even more reprehensible,
We may form a tolerably correct idea of
what the contingencies must be with a
system so radically defective as the one
iz question from the showing of Mr.
Manstield. A number of startling facts
are disclosed from which it appears that
between Iurrachce and Bombay there is
but a single wire, which is the one put up
rome six years since, at the time of the con-
struction of the telegraph, and this notwith-
standing the opening of the Anglo-lndian
(Persian Gulf) line, The detention of messages
at Kurrachee, too, is a growing evil, for in Ma
last there were numerous occasions on whic
meseages were detained in that office from
thirty to sixty hours before being sent on to
the first repeating station on the Bombay line.
By the Persian Gulf line between Fao and
Aurrachee, 1,189 miles, the longest time
cccupied in transmitting a message is two
Lours, whilst the average time between
Kurrachee and Bombay is two days. Previ-
ously to the opening of the Gulf line there
were more signallers on the Indian line than
there are at the present time. In fact, so
utterly inadequate is the establishment to
public requirement, and so inefficient for
carrying on its own business, that at some
stations two and even three instruments are
under the charge of one operator, he having
to attend to them for eight and even twelve
hours at a time. Now the result of this is of
curse an accumulation of arrears, and so we
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find that on ore particular day there were no
less than 200 messages from Europe awaiting
onward transmission. The number of mes-
sages sent in one month to and from India
through the Kurrachee office was 2,104, the

| average price of these being £7 10s. each,

making a total earning of £15,780. Taking
these facts as they stand, they afford abundant
groof that this dopartment reflects scrious

iscredit on its administrators. Not ouly is
there an anpardonable amount of incflicicucy
manifested, but the experience of every India
merchant goes directly to prove that beyond
this there is corruption and chicanery among
the subordinate officers employed.  Against
such a system, individuals have long and
loudly remonstrated, but such a course appears
futile, and it is high time active steps were
taken in another direction.

The course that naturally suggests itself
under such ecircumstances is the formatien
of an independent and better system through
the agency of a public company constituted
for the purpose. But Mr. Crawford, onc of
our leading India merchants, tells us that
this line of action is closed to the public,
and they are prevented taking the law into
their own hands, however desirable, or even
necessary, such a course may be. It appears
that for some time past the railway com-
panies have been allowed to convey public
messages, but having no connecting lines be-
twecn them, and no means of forwarding
messages beyond their own stations, no great
amount of benetit has been derived from them
by the public. A project for establishing
independent communication was set on foot
not very loug since by several gentlemen con-
nceted with practical telegraphy, who com-
menced the formation of a company for the
purpuse. The railway companies whose lines
offered the best route for the telegraph were
communicated with and came to the unani-
mous conclusion that the business of publio
telegraphy was so distinct from their own that
it wouqd be right to afford assistance to a
responsible and well-regulated telegraph com-
pany formed for the purpose of supplying a
public want. The subject was well gwcusscd,
and when the scheme was matured mu-
tually  satistactory  arrangements were
entered into both by the railway com-
panies and the Oricntal Telegraph Company,
for so was it named. These terms were, as a
matter of course, submitted by the railway
companies to the Secretary of State for India,
and in September last the companies were
informed of that functionary’s conclusion,
which was to the eftect that it was not desir-
able to let the railway compunies’ public
telegraph business to a separate company.
Hence the reason why the .public do not take
the law into their own hands, and, following
examples elsewhere, establish a better system
than that which they abominate and yet must
of necessity patronise. The decision arrived at
by the Secretary of State is just one of those
unaccountable things which 1t is not given to
ordinary mortals to understand. The only key
to it is that the Glovernment is either indis-
posed to keep pace with the requirements of
the public, or it determines to maintain its
control over the Indian telegraphs. The whole
question therefore remains in abeyance, but
the public will not rest quiet under the inflic-
tion of such a palpable and grievous wrong.
There is still a course open tor those whose
interests require the establishment of an eili-
cient telegraphic system to and in India, and
who have been the victims of a mistaken
policy on the part of the Government of India.
They can put that policy to the proof by
having the whole principle investigated before
a Parliamentary committee, and this course

we trust to see pursued.
O condense steam effectually is to reduce
its temperature to a freezing point. This,
however, is impracticable with marine engines,
and to attain a continual vacuum of 14lb, on

SURFACE CONDENSERS.

the square inch is hailed as an event worthy
of record in the annals of engineering.
Surface condensation was in vogue some
time back; at its outset it met with many
enemies, who to a certain extent pre.
vailed for a time. Latterly, however, the sys-
tem has been revived and has met with
general favour. In our steam vessels space is
of the greatest importance ; therefore, for sur-
face condensers the superficial tubular area
must be considercd ; a certain proportion
must also be maintained in relation to the
quantity of steam passing from the cylinders.

o attain the corrcet amount of conling sur-
face required, three important facts must be
considered—the heating surface of the boiler,
the grade of expansion in the cylinder, and
the temperature of the cireulating water
used. Other important desiderata also enter
into the question. viz., correet arrangement
of the tubes, and the disposition of the steam
and water. Surface condensers as at present
arranged may be said to be of two classes,
t.hosetimving external and those with internal
cooling surfaces. We will first describe the
most modern arrangements in practice, and
then consider their relative merits. The
tubes in one arrangement are disposed longi=
tudinally of the hull in four separate sets,
two sets over each other. The steam enters the
condenser at right angles with the tubes at
the top of the compartment. On the steam
coming in contact with the upper external
portion of the tubes, partial condensation
ensues, and the vapour forming into a liquid
passes through or amongst the lower set of
tubes ; hence, total condensation is attained in
duc course. The pumps for the circulating
water and condensed steam are situated below
the tubes in scparate compartments. One
end of each pump is used for the forcing of
the circulating water, and the other end for
the discharge of the condensed steam. In
order to obtain a correct circulation of the
water, the discharge chamber above the
valves terminates on a level with the top
of the first set of tubes. It is obvious that,
on the water passing through the first set in
onc direction, a contrary action ensues
through the upper set, and thus the tubes are
continually ﬁﬁ’ed with a certainty, a matter
of importance in external surface condensa-
tion. The circulating water in the present
case cnters the supply chamber below the
pump at the back end. The suction and
delivery valves are under and over the pump
at the side of the same. The valves for the
condensed steam are opposite to those last
alluded to, or at the back end of the condenser.
The suction valves are inverted over the
pump, and those for the discharge on the
same level but reverse in action.

Our second example is arranged as follows:
—The tubes are located in one set, transversely
of the hull ; the steam enters the compartment
at the top. A separate pump is used for
draining the condenser or the discharge of
the condensed steam. The suction valves are
inserted in the bottom of the chamber, and
those for the delivery beyond, on the same
level. The air pump is situated below the
valves, at or near the bottom of the entire
arrangement ; the circulating water is forced
by a centrifugal pump through the tubes,
entering at the front cnd and passing direct
to the back ; it may be added that the water
is forced from the bottom and discharged at
the top, thus enabling a certain amount of
compression to be available. Access in this
case is attained at the front and back ends for
the purpose of cleansing and renewal of the
tubes, while'in the former example the doors
are at thesides and ends for the same purpose.
It will be observed that in the latter example
the air pumps are double-acting. A third
arrangement 13 where the tubes are perpendi-
cularly secured in the chamber. The prin-
ciple of the pump is the same as in the first
example, one end being for the circulating
purpose, and the other for the discharge of the
condensed steam. The tubes arelocated in two
separate sets. The circulating water enters
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the supply chamber under the pump at the
back end, the suction valves are under the
barrel, and those for the delivery above the
former, at the side of the pump. Air valves
are introduced above the pump to ensure a
good vacuum. The water is forced up through
the first set of tubes, and down through the
second set, a final discharge being under the
same. It may be here argued that the gra-
vity of the water would tend to prevent the
last set of tubes from being as full as the first,
but this is counteracted by the position of the
discharge valve at the side of the hull being
above the top of the condenser, By this
arrangement, the action of the water passing
through the last set of tubes assists that of
the pum}i‘,h while the compression is main-

tained. e valves for the purpose of dis-
charginﬁ the condensed steam are suitably
arranged at the side and back end of the

pump.—Those for the suction are inverted in
the bottom of the tube compartment for the
entire length of the same; the discharge
valves are situated beyond the pump barrel
and the tube compartment, in order to retain
a free access for repair or renewal. The
access available for clcansing the tubes is by
doors on the top and ends of the condenser.
The condensed steam enters the compartment
at the front end, sufficient space being allowed
for a perfect distribution. The three examples
to which we have alluded bear reference to
external surface for condensation, the steam
surrounding the tubes ; when this arrange-
ment is adopted, the tubes should be perpendi-
cularly located rather than horizontally. The
tallow used in the cylinder for lubrication
passes with the steam into the condenser, and
when the tubes are placed horizontally, a
sediment accumulates on the upper periphery
of each tube, more or less, according to the
distribution of the same, The amount of
this sediment cannot be deteoted or removed
without disturbing the larger portion of the
tubes. Another reason in favour of the per-
pendiculur arrangement is, that the action of
the water will to a certain extent prevent the
tubes from choking, particularly when a
return action is maintained.

With reference to the repairing facilities in
the perpendicular and horizontal types, the
lengths of the tubes adopted must first be
noticed. With the perpendicular arrangement,
the vertical distance between the tube plate
and the under side of the deck must exceed
the length of the tube in order to withdraw
the same, For vessels of light draught or
shallow depths, the horizontal system is,
therefore, generally adopted. The position of
the tubes in the hull, whether longitudinally
or transversely arranged, demands considera-
tion in connection with the space allotted for
the coal bunkers. When the beam of the
vessel is sufficient, the transverse position for
the tubes should be adopted in preference to
that at right angles to 1t. The arrangement
of the pumps for surface condensers is sub-
ject to the means adopted as prime movers,
Should motion be attgined from the piston,
horizontal action is imperative with screw
engines, to which class our examples all re-
late. At the end of the description of the
second example we alluded to the circum-
stance of a double-acting pump being adopted.
This should be imperative, it practical, as in
all cases a double-acting pump will produce a
better vacuum than that of the single kind, to
say nothing of the difference in the material
required and the space occupied.

he second method of condensing is that
where the steam enters the tubes and the
water surrounds them. Condensers of this class
are not much varied in arrangement, owing
to the fact that a more direct action is main-
tained both for the steam and the water. Our
remarks apply to two arrangements, perpen-
dicular and horizontal. When the former is
adopted the steam enters the space over the
tube plate at the front end, and in some cases
at the top. The air pumps and valves are
located below the tubes, so as to effectually
drain them, assisted of course by the gravity

of the water or condensed steam. The circu-
lating water is forced amongst the tubes at
the bottom of the compartment, and dis-
charged at the top; the pumps in each case
being double-acting, and located horizontally.
The tubes when iorizontally arranged are
located transversely of the hull of the ship.
In order to emsure a perfect drainage the
tubes are inclined from the front end to the
side of the hull. The steam enters the tubes
at the front end, passing to the back direct.
The pumps are similar to those last alluded
to, and alike in principle and action. We
have expressed an opinion upon the arrange-
ment of the tubes for given purposes, for
external surface condensers. The same holds
good for that of the internal kind.

With reference to condensation, further
remarks will not be out of place. Let it
be assumed that two condensers are arranged
alike as to the position of the tubes; the in-
ternal and external surfaces, however, are to
be operated on by the steam. The impurity of
the water in each case is presumed to be the
same, so that the chemical action of the steam
isalike in both cases,and of course the sediment
in either case will be equal. Now it is obvious
that the most simple and available means for
cleansing should be adopted. It must be re-
membered that in the one case the steam enters
the tubes, while in the other it surrounds
them, but the action of condensation is alike
iniboth. Let a vertical position for the tubes
be agreed on, it will he found that in each
case the sediment collected will be alike in
quantity inside and around the tubes, and
on the plates, but with this difference of loca-
tion. In the case of internal condensation the
sediment collects mostly on the top plate,
while for external condensation the bottom
plate receives the most. Next, as to the re-
moval of the sediment. With internal con-
densation access to the tubes and plates is
available without disturbing them; but
with external contact the sediment collects
inside the plates and outside the tubes ; hence
both must be disconnected for cleansing. We
have thus far proved that, with reference to
the steam sediment. internal contact is better
than external condensation, cleansing being
considered. The sediment from the ciroulat-
ing water depends on its nature and purity.
Careshould alwaysbe taken to strain the water
before it enters the pump, although the power
thereby will be increased owing to the friction
being lessened. Another reason for preferring
internal condensation is that the chemic:
action of the steam does not affect the tube
at the lower end. When the tube plate
collects the main portion of the sediment from
the steam, a corrosion of the tube ensues at
the plate, to a greater extent than at any other
portion, due of course to the increase or accu-
mulation of sediment at that part. Remedies
in profusion have been proposed for protecting
the tube, but it should be remembered that to
ferrule the tube isto injure its conducting
powers, and so to affect condensation. It
should not be forgotten either that the tube

late is to a certain extent a condensing sur-
¥aee not unworthy of notice, and therefore
requiring attention as much as the tube.
Surface condensers as at present arranjed in
some instances are fitted with injection pipes
and valves, so that, in the event of & fracture
or entire corrosion of a tube, the ordinary
mode is adopted without stoppage to any ex-
tent. Mucl[: could be said in relation to the
many plans for securing the tubes. In fact,
the best method of securing the metals of a
railway, and the tubes in the plates of con-
densers, are alike matters involving similar
amounts of varied opinion. We prefer wooden
hollow plugs to any other system of ﬁxinf.
For a good connection affording ready
means of renewal, the nut and india-rubber
washer is as simple as any.
NOTICES OF BOOKS.
LREADY have railway engineers com-
menced revolving in their minds, or
sketching on their Ordnance Surveys, schemes

of railWay innovation for deposit for Session
1865-6. Soon the ideas will have ripened
somewhat, and then will come the distribution
of surveyors and levellers throughout the
length and breadth of the land. Be sure that
no spot of country unmarked by a railway
track will long remain so, if Great George-
street can help it. Wherever the oracle says
a railway is required, there it must be required
whether it is wanted or not. And it generally
turns out somehow or other that railways
ultimately prove at least useful. Only com-
mence a railway from an inhabited part, and
no matter that it terminates in the centre of
a desert, habitations will soon spring up along
its course, and its desolate termirus rapidly
become the centre of a populous ocity. The
satistaction of one want but creates another,
and so the construction of one railway only
opens up a necessity for many more. But
now that the country is tolerably well inter-
sected by main lines, it is really worth while
pausing to consider how the general interests
may be served by the construction of what
are termed second-class branch railways.
And this is a point which ought to receive the
careful attention of engineers ere they plunge
headlong into the old beaten track of main
lines with all their costly appurlenances. The
idea of constructing cheap bramnch railways
has been carefully thought over by Mr. David
Jones, the engineer of the Rumney Railway,
and his notions have been embodied 1in a very
readable pamphlet.* There can be no doubt
that . cheaply-made branch railways would
prove a source of considerable advantage to
the proprietors of main lines. The influx of
additional traffic brought upon existing rail-
ways by the proposed branches would benefit
the former very considerably, without any
outlay or trouble on their part. Landowners,
too, would come in for their share of profit, for
in many instances all their land for miles
around would soon double its value. That
the districts served by such schemes would be
materially advantaged, needs no demonstra-
tion, the fact is too patent; universal expe-
rience testifies to the benefits which accrue to
any neighbourhood served, even approxi-
mately, by a railway.

But the parties who would be mainly inter-
ested in the construction of branch railways
are of course the shareholders, and their remu-
neration, therefore, becomes a question of the
first importance. That such railways can be
made highly remunerative is certain, provided
due economy in construction, working, and
maintenance is exercised. To this end Mr.
Jones proposes that these lines should, in the
first place, be constructed in a totally different
manner {rom ordinary main lines. The heavy
expenses incurred in crossing under or over
public and other roads may be avoided by
level crossings, which need not be the cause
of accident, as the trains would travel at slow
speeds. Besides the saving of expense to the
shareholders, the public would gain, inasmuch
as the lines would prove far i .re accessible
than at present, both for passe.ycrs and goods.
In establishing communication with existing
roads, too, the heavy iicms of land for
approaches, and the ma'ing them, would be
omitted in theestimates. 'The railway need only
be constructed for a single line of way, and the
strength can be considerably reduced upon
that of main lines, light engines with slow
speeds only being requisite. Smaller curves
would also be admissible ; the minimum limit
of twenty chains radius observed on main
lines can here be reduced to ten or even eight
chains with safety. Further, instead of about
thirteen acres per mile of land being required
for approaches, &c., as on main lines, only
five acres per miie would be found necessary.
The estimated cost per mile of these branch
or second-class railways is put at £4,000, io-
cluding stations, lodges at level crossings,
signals, lamps, &c., complete. The estimate
is based on a very fair schedule of prices as

# “An Illustration of the Benefits derivable from the
Making of Second-class Branch Railways.” By Davip
Jorzs, C.E, London: F. Farrah, 282, Strand, 1865,
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regards the matériel of the railway, but it
may be questioned whether £150 per mile
will cover engineering expenses, or whether
directors, secretary, and lawyers will be
content to divide another £150 per mile. To
revent the expenditure usually incurred in the
purchase of lands, Mr. Jones recommend_s a
plan suggested by Mr. Edmund Sharpe in a
Jetter to Lord Stanley, when President of tke
Board of Trade, and which consists in obtain-
ing legal permanent possession of the land for
the pui pose of the line without actual purchase
by paywment. In carrying out such schemes
the sympathies of the landowners must be
enlisted, and the prospective benefits of the
system would prove a strong inducement to
this class to lend a helping hand. Of
course, & special act of Parliament would be
necessary to carry out these schemes, but in
the present day this ought to involve no
gerious difficulty. With the facilities such an
act, properly constructed, would afford, and
with the 5 per cent. return, which Mr. Jones
clearly demonstrates to be obtainable, there is
no reason why second-class branch railways
should not rapidly take a position of very
widely-diffused usefulness.

Another work of a practically uscful cha-
racter to engincers and railway companies has
reached us at a seasonable time; it bears very
materially too on the question we have just
discussed. Mr. Charles Wordsworth, Q.C., has
annotated the Railways Construction Facilities
Act® of 1864, and has incorporated with it
abstracts of nineteen general statutes. The
act in question is of a very important cha-
racter, inasmuch as it delegates what have
hitherto been deemed legislative powers to a
Government department, subject only to an
active, not a silent, veto of Parliament. In
the next place, under ils provisions, by means
of a certificate granted by the Board of Trade
the entirc works of a railway may be con-
structed without the necessity of obtaining a
special act. This certificate secures all the
powers usually granted by an act, but the
entire concurrence of all parties concerned in
the matter is the basis upon which the whole
proceeding is carried out. Under this act the
method of procedure is as follows :—The pro-
moters of a railway memorialise the Board of
Trade, sending in at the same time a draft of
the certificate containing the provisions deemed
necessary, together with an estimate of the
cost of the proposed works, It is also re-
quired that plans and books of reference—
similarly prepared to those for application to
Parliament for a bill—should be lodged at the
same time as the memorial. These documents
are also to be deposited with Clerks of the
Peace and others as herctofore. The only
notice required is an advertisement that appli-
cation has been made for a certificate, no per-
sonal notices being necessary, except in the
instance of road trustees. If an existing rail-
way or canal will be affected in any way by
the proposed undertaking, the proprietors may
be heard in opposition to the certificate. The
Board of Trade cannot then proceed on the
application of the promoters, who are thus
left to the alternative of an application to
Parliament. If opposition has been offered
and hag failed, or if even no opposition has
zppeared, the Board of Trade are required to
carefully consider and inquire into any repre-
sentations made to them as affecting the
scheme. If the Board considers for any reason
that an application should not be complied
with, it can refuse to settle a draft certificate,
the act not rendering acquiescence in the
promoters’ wishes obligatory with the Board.
Of course all contraots for land become inope-
rative if no draft certificate is settled, the
measure only proceeding, a3 already ob-
served, upon the entire concurrence of all

parties.

* ¢ The Railways Construction Facilitics Act, 1864,
with Notes and Abstract of geveral Statutes in-
cirporated therewith, and the Act for giving additional
powers to existing Raiiway Companies.”” By CHARLES
of Her Majest’s Coursel and
1.to th of Oivil Engi London ;
Shaw and Sons, Fetter-lane, 1864,

:‘Vomawomu, Eeq., one
's Insti

Assuming no oppposition to have been
offered, and that the Board resolves to comply
with the application, a draft certificate is
sett'ed, in which are inserted such provisions
as may be deemed necessary for effectuating
the purposes of the certificate, which is then
laid before Parliament. At this stage, by a
resolution of either house, the certificate can
be stopped, when all contracts cease to be
binding. This parliamentary veto is an active
one, for, according to the act, ¢‘if neither
house thinks fit to resolve that the certificate
ought not to be made,” the Board may issue
a certificate in conformity with such draft, and,
as the statute inseveral placesstates, the certi-
ficate is deemed to be a special act of Parlia-
ment. The next step is the deposit, and in order
to secure the construction of the railway the act
requiresthe promoters of the scheme to pay into
the Court of Chancery a deposit of 8 per cent.
on the estimate before the certificate is granted.
If the railway is not finished and opened for
traffic within a prescribed time the deposit be-
comes forfeited, unless it is proved that one-
half the company’s capital had been paid up
and that they had expended a like amount for
the purpose of the certificate, or unless a bond
has been given to the Treasury in double the
amount of deposit to complete the line, or
afford the above proof. Such, in outline, is the
Railways Construction Facilities Act, an act, as
will be perceived, of considerable importance to
all interested in the promotion of railway
schemes, and one which must have a beneficial
influence upon the financial position of such
schemes as can be brought within the scope
of its powers. The edition of the statute
before us is rendered of still further utility by
the addition of the 27th and 28th Vict., c. 120,
an act for facilitating the obtaining of further
powers by railway companies. This act
applies, firstly, in cases where a railway com-
pany desires to enter into an agreement with
some other railway company with respect to
maintenance, management, working, running
powers, tolls, revenues, &c. Secondly, it
agplies where a railway company desires to
obtain an extension of the time for the sale of
superfluous lands ; and thirdly, where powers
are sougkt for raising additional capital. On
the whole this excellent little work of Mr.
Wordsworth’s embodies a statute and com-
mentary, which latter must prove invalu-
able to all engaged in the promotion of rail-
ways.

The next work to be noticed addresses it-
self peculiarly to engineers and surveyors, and
here we still keep railwaysin view. The want
of a complete set of earthwork tables has long
been felt. From the over-condensed charac-
ter of Mr. Bidder’s tables, they are to a
certain extent useless. Their compactness
was certainly a recommendation, and their
utility may be inferred from the fact that of
late it became difficult to obtain a copy,
although, on the other hand, this very difficulty
might be construed into an evidence that
there was not a sufficient demand to justify
their reproduction. But the fault of Mr.
Bidder’s tables is absent from Sir John
M*Neill’s, yet herc the other extreme is met
with, and from their unwieldy expansion Sir
John's tables are somewhat unsatisfactory.
Now to hit the happy medium between these
two extremes, is tomeet all views, and we think
this has been effected in a highly satisfactory
manner by Mr. David Cunningham in his
earthwork tables.* He felt the want of a set
of tables possessing compactness without too
great compression of matter, and completeness
without unwieldy expansion. Setting himself
to work he has succeeded in producing this
desideratum, and a most creditable production
it is. The tables start with a base 6ft. wide,
and advance by successive increments of 1ft.
up to 36ft. of base. An advance 1s then made
to 38ft., 40ft., and 45ft., terminating with 50ft.
In each of the tables the four slopes in most

# “Tahles for Facilitating the Oalculation ot Earth-
work in the Canstruction of Railways, Roads, Cauals,
Drains, &c.”” By Davip Cuxxixesas, Civil Engineer.
London: E, and F. N. Spon, 16, Bucklersbury, 1865.

general use—viz,, 1to1,1tol, 1} to 1, and
2 to 1—have respectively two columns, and
they are arranged in a manner which will be
found most convenient in everyday practice.
Almost all the tables are calculated to a depth
of 60ft. with intervals of 3in. for the thirteen
bases in general use. Supplementary tables
are added, which are chiefly intended to supply
intermediate slopes omitted from the table of
bases, but which may be used in other ways.
A table is also appended which the author has
designed for a rough and ready method of
measuring earthwork by means of transparent
paper or horn. This will prove very useful to
resident engineers and contractors in the cur-
sory measurement of works. Various other
tables are added, those for gradients and re-
sistances on roads amoungst others. The whole
appears to have been carefully checked, and
the volume is one which may safely be left to
work its own way amongst those for whose
asciatance it has been prepared.

The important question of the supply of
water to towns has been well treated at the
hands of Mr. Baldwin Latham, so far as he
has at present gone into the subject.*
If we may judge from the first part of these
papers, we may look for some important in-
formation on this interesting subject. The
part now before ys is a reproduction of the two
valuable papers read before the Society of
Engineers last year, and to which we alluded
in our notice of the Transactions of that society.
The author inquires into the various methods
that have been, and still are, adopted to
furnish supplies of water to large cities or
towns, and the papers abound with original
information upon the subjects of rainfall, circu-
lation of water, water-collecting areas, rivers,
wells, &c., all of which is of a highly useful
character to the profession generally, and
hydraulic engineersin particular. These papers
are accompanied by some excellent litho-
graphs, and lose nothing by being published
in an independent form. Although we have
no notice of the plan proposed for their future
publication, we shall look forward with interest
to the appearance of the second and subse-
quent parts.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.
The Mechanical Equivalent of Light— Indus-

trial Applications of Napthaline — New
Method (;.f Obtaining Chloroxynapthalic
Acid — The Chlororynapthalates as Pig-
ments— Benzoic Acid from Napthaline—
Production of Pure Carbonic Acid—
Engraving in Relief on Zinc.
Y a method of which we shall give some
account on another occasion, Professor
‘homsen, of Copenhagen, has succeeded in
ascertaining the mechanical equivalent of
light. He finds that the mechanical equiva-
lent of the luminous radiation, as distinct
from the obscure radiation, from the flame of
the French standard  bougie,” is as nearly as
ossible 1:74 kilogrammétres per minute,
Eeing about one-fiftieth of the mechanical
equivalent of the total radiation from the
same flame. From this a writer in * Cosmos ”
has calculated the mechanical equivalent of
the total light of the sun. He finds it to
amount to something like that of 1,230 septil-
lions of ¢ bougies,” or to thirty-five bilﬁons
of tons lifted a billion of kilomdtres per
sccond,—the lifting of thirty-five billions of
tons (French) a billion kilometres being about
gqual to lifting the weight of the earth twenty
eet.
- Napthaline, which is so abundant a by-
product of the preparation of coal-nap-
tha, has bcen the subject of most ex-
tensive and laborious researches,—Laurent
devoted nearly twenty years to the study
of it and its derivatives, and it has occu-
pied [much of the attention of many other
chemists scarcely less able,—but it is only

+ “ Papers upon the Supply of Water to Towns,”” By
Bavowix LarBax, C.E., &c. London: E, and F. N, Spon,
16, Bucklersbury,
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now that industrial applications of it are be-
ginning to be found. MM. Paul and Ernest
Depouilly, so well known by their researches
on the aniline colows, have recently dis-
covered a method of obtaining benzoie acid
from it, and have also devised a remarkably
economical modification of the process by
which Laurent obtained from it the compound
which he called chloroxynapthalic ~acid.
This last-mentioned acid dyes wool an intense
red without any mordant, and nearly all its
salts are. coloured, and well fitted for use as
pi?ments. Its lime salt is of a beautiful
golden yellow, its barium salt of a finc
orange, and its aluminium salt of a decp
madder-red. Its compounds with copper anc
mercury are of an intense bright red, its
compounds with zine and cadmium are
of a rich red brown, and its com-
pounds with nickel and cobalt of a fine
arnet colour.  With lead it forms a beauti-
ful nasturtium salt. It combines, too, with
the organic bases, aniline and rosaniline, its
compounds with the former being of a fine
red and with the latter of a very brilliant
green. Now that it can be produced at a
moderate cost, chloroxynapthalic acid,—a
shorter name must be invented to buy and sell
it by,—will probably come into extensive
use.

The {;rooesa by which MM. Depouilly
obtain benzoio acid,—the starting point of
the aniline manufacture,—from napthaline,
is exccedingly simple and very interesting.
They first produce phtalic acid by oxidising
napthaline by means either of bichromate of
potash, permanganate of potash, or oxide of
lead, or by oxidising bichloride of napthalina
by means of nitric acid. They then combine
the phtalic acid so obtained with lime so as
to produce a neutral phtalate of lime. One
cquivalent of this compound they mix inti-
mately with one cquivalent of hydrate of
lime, and they then expose this mixture for
ten hours to a temperature of from 626 deg.
to 662 deg. Fahrenheit. This they eftect by
placing the mixture in sheet-iron cylinders,
which they then immerse ina bath of molten
lead. The cylinders are of such size as to
contain cach about twenty-four pounds ot the
niixture, and are catirely closed, exgept that
a little vent is left for the escape of vapour of
water. After ten hours' heating, the contents
of the cylinders, which originally consisted of
a mixture of phtalate and hydrate of lime,
are found to consist of u mixture of henzoate
and carbonate of lime. Aftr the whole has
cooled, the benzoate of lime is separated frem
the carbonate by means ot boiling water, in
which the benzoate dissolves, and [rom the
solution of benzoate of lime so obtained the
benzoic acid is finally precipitated by means
of hydrochloric acid.

The Paris Soci¢ts  d’Encourazement do
YIndustrie has awarded its platinam medal
to M. Ozonf, the celebrated manufacturer of
seltzer-water and soda-water, for the simple
and ingenious method by which he obtains
pure carbonic acid gas with which to airate
those beverages, M. Ozonf burns coke in a
furnace lined with refractory fire-clay, and
supplies the furnace with suflicient air to
effect complete combustion. The produets of
the combustion, consisting chicfly of carbonic
acid gas and nitrogen, he fivst passes through
water, in order to cool them, and a$ the same
time to free them from mechanically admixed
impurities, and then forees into the firstot a
row of reccivers filled with solution of carbo-
nate of soda., Except the last, which is open
to the atmosphere, cach of these reccivers has
a pipe passing from its upper part to the lower
part of the next. The earbonate of sola in
these reccivers absorbs the carbonic acid con-
tained in the gaseous mixture which is foreed
into them, becoming therchy converted into
bicarbonate of soda, and the other clements of
that mixture pass off from the last of the row
of receivers into the aie.  When the solution
ot carbonate of soda with which the reccivirs
were originally charged has become whoily
converted into solution of bicarbonate, it is

pumped into a boiler, in which it is heated by
steam to 212 deg. Fahrenheit, at which
temperature the bicarbonate of soda gives off
its sceond equivalent of carbonic acid and is
re-converted into ordinary, or mono-carbonate.
The carbonic acid so evolved is mixed with
vupour of water, but i3 otherwise perieetly
pure, and the aqueous vapour 1in asso-
ciation with which it leaves the boiler can
be readily separated by condensation. M.
Ozouf effects this condensation by carrving
through a reservoir of cold water the pipes
which convey the gas from the boiler to the gas-
holder. The solution of carbonate of soda left
in the boiler is used to ro-charge the receivers,
As the portion of carbonate of soda first used
will thus serve over and over again, ad tnfini-
tum, no carbonate of soda being actually con-
sumed in the process, the cost of the carbonic
acid obtained by this method is very little
more than that of the coke which supplies the
carbon for it, labour and wear and tear being
quite insignificant items. While, therefore,
both simple and highly effective, M. Ozonf’s
process is also very cheap.

M. Bosttger has communieated to the
¢ Journal fiir Praktische Chemie” the follow-
ing simple procoss for engraving in relief on
zine. He dissolves ome part of dry chloride
of platinum and onc part of finely-powdered
gum-arabic in twelve parts of water, and with
this solution writes on a plate of clean zine
with a quill pen. The writing appears black,
by reason of the zinc decomposing the chloride
of platinum and so causing *‘ platinum black”
to bo deposited.  Before the writing is quite
dry he plunges the zine for a few moments
into a solution of double cyanidac of gold and
potassium, whercupon the whole plate becomes
covered with a very thin film of metallie gold.
He then immerses it in mnitrie acid diluted
with sixteca times its weight ot water, which,
while leaving the gold tirmly adherent to the
platinum-black writing, causcs it to peel oft
all other parts of the plate, thereby exposing
the zine, wherever not written upon, to the
solvent aotion of the acid. That action is
allowed to proceed until the writing is left in
the desired degree of relief.

ATLANTIC CABLYE GOSSIP.
Tug Atlantic Telegraph Company have again
commenced working in earnest. No time has
being wasted in useless regrets over past failuves,
but those failures have been utilised with a view
to future success. Various precautions have been
taken and improvements resolved on whereby
all weak pointsare so guarded aminst as to render
accidents well migh impossible in the next
attempt to submerge tho cable. A new cable has
been ordercd and its manufucture has ale cady
been commenced.  As at present arranged, it is
intended that the * Great Eastern” shall snil
from Valentia in the last week of May next with
the new cable on board. This cable will be laid
to Newfoundland, and when that operation is
completed the * Groat Kustern” will return to
the spot where tho buoy was placed upon the
broken cable a foew wecks ago.  Sho will grapple
for the broken end, and no doubt is felt that it
will bo found. A splice will then be made, and
the rest of tho cable necessary to complete the
line to Nowfoundland will be laid. Thereiscvery
reason for believing that by the autumn of next
year two cables will be in full work across
the Atlantic.  The facts whaereon this belicf
i3 based have been advancod in a state-
ment  drawn up by gentlemen who have
taken an active part in the reeeat and previons
attempts to lay a cable.  This statement csta-
blishes twelve points, which plainly demonstrate
that the ob<tacles which have hitherto prevented

‘the accoinplishment of tho scheme are only of a

temporary nature, and that tho kvrowledge
bought by experience in the past will infinitely
reduco tho risk in the future operations. Lhe
mainfacts deducible are—that the insulation and
conducting power of the cable are nmproved by
ummersion in decp cold water ; that the supe-
rior steadiness of the  (ireat Fastern” will
eunable a cable to be laid irreapective of wrather;
that faults can be immediately detested und
made good, and that, if cven the cable do part,
it is possiblo with proper tackle to racover it

uninJUed from the depths of the Atlsatie
Qcean.

‘The Atlantic Telegraph Company have, a
might have been anticipated, received numerous
communicalions on the subject of the recent
failure, and suggestions for futuro operations,
In like manner the daily press has teemed with
correspoudence, in some instances of a practical
aud pertinent character.
the many proposals and suggestions which the
emergency has ealled forth. With regard to
the doubts entertained as to the cable remaining
on the surface of the ooze until operations ar
renewed next spring, Mr. W. T. Henley states
in the Times that his experience leads him ty
believe that no danger need be apprehended on
that score, in confirmation of which he states
that last year ho was cngaged in the middle of
the Adriatic in grappling for and recovering s
cable lost in the previous winter in a depth of
close on 600 fathoms. The bottom consisted of
solt ooze or mud, precisely similar to that found
in the Atlantic. This was a cable covered cu-
tirely with iron, weighing about thres tons to

i the mile, and much more likely to sink into the

mud than the light Atlantic cable, but it had
sunk scarcely any distance, and was recovered ina
fow hours after getting on the spot, although ther
was no buoy to mark the spot, and he did not
know the situation of the cable within sever
miles. In fact, the cable could bo pulled a8 much
greater distance throuch the ooze than alonga
turnpike road, owing to the perfectly smooth
nature of the semi-liguid mud. Upon the
capability of the cablo to meet any resistance
or strain it would bhave to encounlcr,
Mr. W. Iall in the same paper observes that a
a great part of ‘the cable was kept in water some
cight or ten months prior to ite being payed out
by the * Great Eastern,” it having been passad
int) tanks filled with water as it came finished
from the sheathing mnchines, considerable oxi-
dation of the iron wiro must have taken plac:
during that time. Presumine, therefore, the
the sheathing to an extent deteriorated in con-
acquence, it may be inforred that the wires wir
broken in places and foreed into the gutta-perchs
in passing through the many wheels of the pay-
ing-out machinery ; henco the destruct on of the
cable, and the uselessness, as ho thinks, of
grappling for it. As to tho question of recover-
ing the cablo, “S.” submits to the publi:
through the Times the following idea. He sug-
gests that the end at Valentia bo secured on board
the “Great Kastern,” the vessel proceeding at
once to the spot where the last misfortune oc-
curred, winding up the cable on her way,  This
method of recovering the lust wire eould not, of
course, be performned in an unbroken voyage, It
would nevessitate a vepetition of all the labour
expended in paying out the length already laid
down, but “8.” feels convinesd that in the cul
both timo and expense would he saved.

The part the little schooner *¢ Iirst Prui”
played in directing the “ Terrible” to the buoy
after the cable had parted Mas doubtless not been
forgotten. This vessel arrive:l at Harbour Grace,
N.F., on the 11th August, and made ths follow.
ing report, which reaches us from New York:—
On the 6th 'of August, at four a.m., saw steamship
¢ CGhreat Kastern” and British war stcamer “ Ter-
rible.” At six a.m. saw a beacon buoy with s ia:
upon it marked ¢ Great Fustern,” No. 5.7 T
“Great Kastern’ and “Lerrible’ weve thenab w
five miles south-east from the bezcon buoy. The
weather was quite fogzy. The “Terribie” re-
ported that the calle parted on the 2nd of
Auaust.  Tha ¢ First Fruit” then laid two szils
to the mast and hoisted her ensign. At noon the
“PLerrible” came ncar the “Fivst Fruit,” aud
reecived from her information of the bearings of
the beacon buoy.  The position of the buoy, by
tho account of the ““Fiest Frait,” was in lat.
5140, long. 35. The failure of the “Grea
Pastern”” has not discourazed either the shane
holders of the Transatiantic Cable Company orth?
new. French company, which has obtained pr-
mission to lay down a cable between France and
the United States. The Nord states that M.
Alberto alesirini has undertalien this enterprise
at his own risk. But this time tho company Joes
not iutend to submerge a cable for any enoimous
distance, as thero will be intermediate etations.

"The following is the track at present contemplate i:

—Trom Paris to Lisbon, aud thence to Cape &
Vincent by land; from this last place to the
Canary Islands, along the coast of Morocco;
from the Canary Islands to Cape Verd, along the

Wo extract some of °
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African coast, with stations at St. Louis (Senegal),
and at Goree; from Cape Verde to Cape St.
Roque, on the coast of Brazil, a distanco of less
than one half that of the cablo intended to be laid
by the * Great Kastern;” from Cape 8t. Roque
to Cayenne, along the Amnvrican coast; and from
Cavenne to New Orleans by the coast, or probably
by cables connecting the prineipal West India
Islands. 'The enterprise is more easily practicable
than that conceived in England.  The only diffi-
culty will bo to sccure tho preservation of the
line on the African coast, and that security may
be obtained by means of guard stations.

We understand that experiments have been
made to test the value of seaweed as utilised by
M. Ghislin, of Hatton Garden, who gained the
prizo medal for manufactured articles made from
this substance, and placed in the International
Exhibition of 1862, and which it is now proposed
to apply in tho manufacture of the next Atlantic
cable. Scveral specimens of a submarine cable
made from this patented algeite have been tested
by eminent ‘scientific men, who have reported
most favourably as to its merits. The advantages
are said to be that it is a perfect non-conductor
of electricity ; it veadily combines and amalga-
mates with rubber, gutta-percha, and other gums ;
it will resist the inQuence of salt water when other
supposed non-conductors have lost their insulat-
ing powers, and that whilst the ocean destroys
nearly everything sabmerged in it, seaweed, being
its natural offspring, is preserved by restoration
to its native element.

MANCHESTER BOILER ASSOCIATION.

Tas last ordinary monthly meeting of the Execu-
tivo Committee of this Association was held at
the offices, 41, Corporation-street, Man-
chester, on Tuesday, August 29th, 1865, when
Mr. L. B. Fletcher, chiel' engineer, presented
his roport, of which the following is an abstract :
—During the last two months 380 engines have
been examined and G88 boilers, and 6 of the
latter tested by hydraulic pressurc. Of the
boiler examinations, 430 have bcon external,
37 internal, and 161 entire. In tho hoilers ex-
amined, 197 defects were discovered, 7 of those
defects being dangerous. The followingis a
statement of defecte, omissions, &e., met with in
the boilers examined from June 24th, 1863, to
August 25th, 1865, inclusive :—KFurnaces out of
shape, {9; fracture, 17; blistcred plates, 21;
internal corrosion, 23; cxternal corrosion, 26;
internal grooving, 16; external grooving, 1;
feed apparatus out of order, 6; water gauges
out of order, 20; blow-out apparatus out of
order, 7 ; fusible plugs out of order, 3; safety
valves out of order, 11; pressure gauges out of
order, 15; boilers without pressure gauges, 4;
boiler without blow-out apparatus, 1; boilers
without feed back-pressurc valves, 1€; cases of
over pressure, 1.

The preceding defects, under tho head of ex-
ternal corrosion, aro just those which are so
frequently met with on *‘flac ” cxaminations,
though entirely unsuspecte:d.  The plates were
found to be seriously eaten away, and iminediate
repair was ahsolutely necessary. ‘These unexpected
revalations show the importance of the members
availing themselves more frequently than many
of them do of the opportunity of having their
lﬂ)oilers examined both iaternally and in the

nes.

The only explosion reported during the past
two months occurred at a marine engino and
iron shipbuilder's works, at about twenty
minutes beforo six on the morning of Monday,
July 31st. T'wo persons were killed and a third
injured by the explosion. The boiler was not
under the charge of this Association. I had no
opportunity of making a personal investigation
of this explosion, but have been favoured with a
report thereon, accompanied with' sketches from
an engineer who examined the boiler officially at
the request of the coroner, and gave cvidence
thereon at the inquest. From this it appears
that the boiler was of plain Cornish construc-
tion, having a single flue, and being internally
fired. Its length was 17ft, its diameter in the
swll  Gft.,, and in tho furnace tube
2fr. 10%in., while the thickness of the plates was
716m., and the load on the safety-valve
about 55lb. The boiler failed from collapse
of the furnace crown, which gave way at about
6ft. from the front end or furnace mouth,
rending transversely in two places close to the

seams of rivets, and also rending longitudinally
for half the length of the furnaco tube at a scam
of rivets running along tho crown towards the
back end of tho boiler. The boiler was not
moved from its seating, but from tho rush of
steam and water that onsucd upon the collapse,
the threo men alveady referred to ans injured
were scalded, two of whom died several days
after.  The collapse was attributed at the
inquest to overheating of the furnace crown
in consequenco of shortncas of water, combined
with an injudicious introduction of the foed
water. This was admitted near to the lottest
part of the fire, which was just where tho col-
lapee assumed the greatest amount of depression,
and where it appears tohavecommenced.

+ Although it is diflicult to speak positively,
without having made a personal examina.
tion, yet there appears ground at least to
question the correctness of the above conclusion.
The official investigation was not made until a
fortnight after the explosion occurred, since the
poor men who died from scalding lingered for
some days, and there were then no positive indi-
cations of the platcs having been red hot. The
furnace tube was not strengthened either with
flanged seams or with T or angle iron hoops,
and it is reported that the crown had been da
maged through shorcness of water some fow
months previously, when two new plates were put
in, and also that the furnace tube was out of
shape when the explosion occurred, and had been
o for some time; while to this it may be added,
that it was at that part of the tube which had
been repaired at which the collagso assumed the
greatest amount of depression and appears to have
commenced. It is thought to bo quite possible,
therefore, that the distorted shape of the tube, as
well as its previous injury and rcpair, may have
been the cause of the explosion rather than short-
ness of water, although it is not wisbed to express
a positive opinion on the subject since the hoiler
has not heen pereonally examined. Buat without
determining whether the explosion resulted from
shortness of water, or from wecakness of the
furnace tabe, it nay be pointed out that both of
theso dangers might have been guarded against.
Low water safety valves, which relieve the pres-
sure of the stcam on the water’s falling below its
proper level, are a great safeguard against explo-
sions through overheating of farnace crowns.
Many of them aro attached to boilers under in.
spection, and work well. Also the furnace
flue, even though somewhat out of shape, would
not have collapsed from simple pressure had it
been strengthened with encireling hoops, so that
the explosion might have been prevented had the
boiler been better made and more liberally fitted.
Thero should also have been a duplicato glass
water gauge.

ROAD STEAM CARRIAGES IN INDIA.
A'sMALL steam carringe for ordinary vcads has
been imported into Calentta. It has been buile
for a private carringe having ample room for
four or five persons iu front and » stoker behiud,
and is arranged to run at an average speed of
ten miles an hour ; indeed, on good roads six-
teen miles per hour could easily bo attained.
The carringy is mounted on three wheels, cach
having independent springs, the small wheel in
front for ¢uidinzand the two behind, one or both
of which arc used for propelling, oncof them being
fixed on the shaft and the other engaged by a
clutch, so that when disengaged tuo carriage
may be turned ronnd in its own length without
stoppine, It is easily gnided by a handle from
the fork of the front wheel, which is central with
the outeide seat; a brake is applied to each
drivieg wheel worked by a lever from the seat,
80 that the engine is eniirely under the control
of the driver,

The engine is built upen a tank which forms
a strong wmlar framework, the boiler being
placed above, und tho whole of the machinery
18 enntaiued in the space between the boiler and
the tauk, eatirely protected from dust and dirt,
and wirlin reach of the stoker for oiling.  The
tank couatains 335 cubie feet or 210 gallons, which
would enabic a run of 20 miles to be made with-
out tuking in fresh fuel or water. The boiler is
mado of steel, and so constracted that it is not in-
juriously ali cted by varittions of level. The
diameters of the cvlinders are 3iin.; the length
of stroks 7in. Tho diameter of the criving
whecl is 3fc. Gin. The number of revolations is
sixteen per minute. From a trial mado with

< -

this carriage it has been pronounced a complete
success,

Apropos of this subject in England we may
observe that this day ushers iuto operation the
new act, the 28th and 29thVictoria, cap. 83,which
effeets several importaut nlterations reepecting
the passing of locomotives along turnpike roade.
It provides that locuomotives not exceeding 9ft.
in width, or 14 tons in. weight, and having
wheels constructed according to the act of 1861,
mny be used upon any turnpike road or public
hizghway, but Jocomotives exceedicg the above
dimensions or weight are not to be used on any
such roads, except subject to the provisions oon-
tained in the third section of the act of 1861.
The new act regulates the working of the loco-
motives, and directs that at least three persons
shall be employed to drive and condnct them.
Oune of such persouns is to precede the Jocomotive
on foot 60 yards, aud constantly to display a red
flag. The drivers are to give as much epace as
possible for the passing of cther vehicles, and
are not to sound the whistle for any purpore, or
open the cylinder taps within sight of auny per-
son riding, or in charge of a horse upon the road,
or allow the stoam to attain such a pressure as
to excecd the limit fixed by the safety valve, 8o
that steam shall blow off when the locomotive is
upon the road. The speed at which locomotives
may be driven {8 not to exceed four miles per
hour, or through any town, oity, or village two
miles per hour.

S ——

GUNNERY ON BOARD THE ¢ SCORPION.”

THE iron corvette ‘‘ Scorpion,” 4, double tur-
reted, has just completed her gunnery experi-
ments in St. Helen’s Roads. The guns in her
turrets have been fired with »2 deg. training
forward—within 8 deg. of her line ofkeel. The
result of thi: severe test has been jnst the same
as was the result of the ‘“ Royal Sovereign’s”
experimental firing. Wooden doors, skylights,
aud all light wood fittings on deck, have more or
less suffered from concussion. The eugine-room
skylight was unshipped whon the guns were
being fired at extreme training, and, somowhat
strange to say, the concussion struck down the
enginc-room and etarted the bulkheads of the
enginecr’s berth. Iron hatches, &c., similar to
those in the ¢ Royal Sovereign,” will have to be
fitted to preveut thia. The gun.carriages aro
found to be very delective; they are of wood,
and were sunk in the ordnance screw storeship
which was Jost off the coast of Ireland when on
her way from Birkenhead to Woolwich., The
ship is spoken well of on board as a seaboat, but
she takes water in amidships, from being low on
deck from her water-line.  Messrs, Laird
Brothers bave now two other double-turreted
ships building at Birkenhead, which are much
higcher out of the water than either the
““Scorpion” or the ‘“Wivern,” and which are
estimated to realise A 13-knot sea-going speed.
The guns and carriages of the *‘ Scorpion” aro
fitted with winches, but they are not capable of
beiug worked efliciently, owing to the warped
and otherwise defective nature of the cariioges,
As showing the want of a Naval Board of
Ordnance, separate altogether from the presert
United Board, it is erough to mention that tho
* Scorpion” has bren supplied with rope sponges
for the guns of a line-of-battle ship’s lower
deck when the ports are kept closed, and also
with shot pluge for stopping shot-holesina woo:len
ship!

RAILWAY TURNTABLES.

Letters rATENT have been granted to Mr.
Charles Greenwsy, of Albert-place, Cheltenbam,
for an invention which has for its object im.
provements in railway turntables. For these
purposes the ceutral axis or pillar of a turntable
turns in a bearing constructed in the centre of
tho foundation, and is stayod thereto by diagonal
or other stavs or supports.  The central axis or
pillar rests by its lower end on a stop or bearing,
whilst it is surrounded by upright antifriction
rollers or cylinders, which avo arranged to turn
freely within a hollow frame or uprightcylinder,
which is fixed to the foundation and stayed as
above stated. The upright cylinder and the
autilriction cylinders ov rollers rise up nearly to
tue under side of thoe table, eo that the supporting
bearing, constructed as above explained, presents
a very extended support, whilst it offers but
comparatively small friction to the central axis
or pillar of the table.

Tig. 1 in the engraving shows a transverso
section of a turntablo; 1ig. 2, a veriical section of
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FIG.2

the upright cylinder; and fig. 3, a horizontal
section of the upright eylinder, in whioh the anti-
friction rollers are placed vertioally around the
central axis or pillar of the tuble. a a is the sur-
face of the table, which is strengthened by the
croes piece a*, and also by deep beams a' below
the rails; b is the central axis or pillar, on the
upper end of which the table a a is fixed; the
lower end of the pillar is stepped in, und turnsin
a step or bearing. c i8 & cylinder which is fixed
and stayed to the foundation by diagonal stays,
so that the coylinder is made as secure to the
foundation as may be required. Within the up-
right cylinder are vertical antifriction rollerad d,
which are in contact with the central pillar or
axis of the table, and they are kept in position by
the filling uprights ee, which are all connected
by the base plate ¢!. By these meaus a turntable
will be well supported by a central pillar or axis,
whilst such central pillar or axis will be securely
retained in a vertical position by the fixed oylin-
der and. vertical antifriction rollers, whilst the
piller or axis will be able to turn freely within
the fixed oylinder.

OSCILLATING STEAM VALVE.

THE object of this valve is to overcome the resist-
ance and loss of power in the use of common
valves, more particularly the slide valve. It is
plain that, by overcoming this resistance, there
will be just so much power added to the engine
for practical purposes. The chief difficulty has
been to balance tho valve properly, without
making it too complicated or expensive. It is
claimed that this has never been so successfully
accomplished as in the valve herewith illustrated,
which has been patented by the Rev. Dr. Car.
hart, of Troy, N.Y., through the * Scientific
American” Agency. This valve may be perfectly
balanced ; is about as simple in its construction
as an ordinary steam cock, and is claimed to be
much cheaper to construct than any other valve
known. In addition to theso several advantages,
it will out-wear any other, since the working
parts arc not subject to heavy pressure. It may
be applied to engines of any ordinary device,
without alteration in the valve motion, link, or
any part of the engine proper.

In the engraving, fig. 1 represents an engine
with the valve attached. This engine formerly
hiad on o slide valve. No alteration has been
made in the cylinder or valve seat. There are
flanges cast on the under side of the valve socket,
whereby it is bolted to the old valve seat. The
arm A, attached to the valve stem, takes the
eccentric rod by which the valve is worked. The

FI1G.3

position of the pin in which the rod hooks may
be varied by means of a slot in the arm, thus
varying the oscillation of the valve. B is the
steam, and C is the exhaust pipe. Fig. 2 repre-
gents the valve isolated, chiefly to show the
opening D, which communicates alternately with
corresponding openings in the valve.chest, lead-
ing to the opposite ends ot the cylinder. Steam
is admitted at E; the valve being cast hollow

communicates alternately with t:c opposite ends
of the cylinder through D, and exhausts over the
valve at F.

The valve is made tapering, so as to wear to a
fit. It is held in place by steam pressure, and is
without a set-screw ; there is not a screw or bolt
exposed to the action of the steam. Tho steam
passes through the small opening at G, into a
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i thin chamber at the head of the valve, made by
a washer being slipped on to the stem. The
ares of this end being greater than that of the
opposite end, the pressure is just enough greater
to hold the valve in its place. The washer not
fitting steamtight, there is allowance made for
expansion of the valve, to prevent it sticking, as
it would be liable to do with a set.screw. Fig.3
shows the upper or exhaust side of the valve, and
the recess I, for the purpose of counterbalancing
the upward pressure of the valve. There are
small openings admitting the steam from the
inside of the valve to these recesses. If the sum
of the area of both these recesses exactly corre-
sponds to the arca of the main opening in the
ul.lder side of the valve, it is evident that the valro
will be balanced. It is found on actual experi-
ment that the valve works as easily under pressure,
the surfaces being exactly right, as it does with-
out any pressure. The valve on a six-horse
power engine, at work under sixty.five pounds of
steam, was worked with the thumb and finger.

SUSPENDING VEHICLES.

THE methods of supporting and suspending
vehicles both on rail and ordinary roads offer
objections of varions kinds. Some of these ob-
jeotions are common to both, while others more
especially apply to railroads. Among the first
may be mentioned—1st, the employment of s
gingle axle for two wheels; 2nd, the lateral dis-
placement of the body of the vehicle by the jolt-
ing of the wheels ; 3rd, the necessily of employ-
ing small wheels for low speeds; 4th, the neces.

FIG.2

sity, as a consequence, of mounting the vehicles
very high in order to nse large wheels. The
eculiar objentions to railway carriages cons
quent on the method of fixing the wheels on their
axles are—lst, the necessity for incliniog the
tread of the tyres of the wheels; 2nd, the conse:
quent absenco of normal direction either when
running in the straight or on curves, in the firs
~age because nothing can force the wheelsto
maintain their contact on two similar dismetert,
and in the latter cace becauso the same inclins-
tion of tyre cannot adapt itself equally well tothe
different radii of a curve; 3rd, the lateral play
of the tyres is very prejudicial to the motion a8
rectilinear directioa, aud also to the wear of the
rolling stock ; 4th, the shocks consequent on tho
play between the tyres of the wheelsand the rails.
which represents so much latersl distance
traversed, and transforms the weight of the
carriage into active force by mnliplyiog its
weight by tho square of the lateral speed s
quired, )
This patented invention is a commapication
from M. Constant Jouffroy Duméry, of 29, Boale-
vart St. Martin, Paris, and its objects are, &
regards railway carriages—Ilst, to dispense wilh
the connectiou botween the wheels withont 1&if8
the advantage of journals and fixed beariogti
2nd, to diminish the amonnt of friction oo eac
of the journals or pivots by doubling their pam-
ber, while for ordinary vehicles, journals tarpic8
in fixed bearings nre substituted for boxes ﬂf'-'“’
ing on fixed journals; and, lastly, for both kinds
of vehicles, 1at, to do away with or lessen the
lateral play caused by the angular motion of
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axle; 2nd, to spply large wheels to low vehicles;
and 3rd, to pivot each fore wheel on an indepen-
dent vertical axis, so as to admit of the vehicle
being turned without displacing the centres of
support of the fore wheels. In order to obtain
this result, a kind of elastic parallelogram is
formed, composed of two, three, or four springs,
and conneoted near its centre to a rigid fork
forming the bearing, and trausmitting a uniform
and simultaneous deflection from the several
parts of the elastio parallelogram. The plates of
the eprings composing the parallelogram are
jointed at their ends to the fixed parts of the
body, and as their glasticity can only be utilised
in one direction, while laterally and longitudi.
nally they are completely inflexible, the wheels
and body of the vehiole can only move vertically,

This invention is illustrated in the accompany.
ing engraving, fig. 1 of which is a longitudinsl
elevation, fig. 2 a plan, and fig. 8 a transverse
section of & railway carriage wheel and part of
the framing, The letters are the same for the
three figures, A is three springs forming an elastic
parallelogram ; B, fork for connecting the several
parts of said parallelogram; O, joints of the
springs; D, rings ; and E, journals of wheel
F. The parts being thus arranged, it will be
readily understood that each wheel is entirely
independent of the others, and that any shook it
may receive will not produce a lateral displace-
ment of the carriage, causing vibrations which
are very disagreeable, and destructive to the
rolling stock. The advantage obtained by the
adoption of this arrangement over that of fixed
axles and rotating axle boxes may slso be utilised,
as the weight on each of the journals is reduced
to one-half of that carried by the journals of
ordinary axles, the number being in this case
doabled. The weight on each end of the springs
is aleo reduced one-third what it is in ordinary,
enabling the joints to be made with a view to
coatinuous lubrication. The wheels may also be
made large without raising the vehicle. The
vehicles will in all oases be perfectly balanced
on the ground, as the wheels turn independently
without being displaced. If it is desired simply
to apply the principle of independent axles with-
out the advantage of journals, this may be
eflected by firmly fixing a couple of springs to an
upright arm oarrying the journals as in ordinary
L is also evident that, supposing ail
four jowrnals and springe, or the entire system as
applied to a pair of whoels, are desired to be
brought to bear in opposition to lateral shocks,
this may be readily effscted by the aid of a rod
fized to the journals of two contiguouys wheels, in
such manuer that all lateral resistance will be
doubled by the application of this improved
system. It should be further observed that in
proportion to the inoreased security all difficul.
ties become diminished, a8 by making the axlos
independeat the play between the tyre of the
wheel and the rail is prevented, while all shooks
are saved, which, as before observed, are simply
consequent on the dead weight of the vehiocle
becoming trausformed iuto active force by the
lateral speed acquired; all shacks are thus pre-
vented, ingtead of which is substituted a lateral
preasure ot the tyres on the rail, which if not
uoiform varies but slightly.
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THE ANALYSIS OF WATERS.

Ir is well known that chemiats are at variance as
to the best method of calculsting the weighed
resulte of waters. The many discrepancies which
occur in she analysis of such by different che-
mists are no doubt due to the existing difference
of opinion as to the states of combination of the
various salts held in solution. “R. C. M.,” in
the Chemnical News, gives a process which he has
for some time worked which gives most satisfac-
tory results, and shows beyond doubt the true
composition of the ealine matters. An ordinary
poiable water generally contains the chlorides of
alcium, magnesium, potassium, and sodium (the
chioride of calcium in extremely minute propor-
tion); the sulphates of these alkaline earths and
alkalies, with carbonate of iron, lime, magnesia,
2od silica. One gallon or so of the water is
brought to complete dryness at 212 deg. Fah.,
lixiviated several times with beiling absolute
aleohol, filtered, and washed with hot alcohol.
This may be marked “alcoholic solution,” and
contains the chlorides only of calcium, magne.
tium, potassium, and sodium. ‘Chis filtrate is
boiled with water until all the spirit is driven off,
aod the chlorine and bases ascertained in three
different portions. These resylts are calculated

into chlorides: the chlorine serves as a check.
The residue insoluble in the alcohol is gently
dried, boiled several times with water, filtered,
the filtrate divided into three parts, and the lime,
mngncsia, potash, and soda, with the sulphurio
acid, determined. Calcalated into sulphates,
the sulphuric acid as check.

The part insoluble in the water contains sul-
phate of lime (much of which has not been dis-
solved by the water), carbonate of lime, magnesls,
pyroxide of iron, and silica. It is dissolved in
dilute hydrochlorio acid, the silica filtered off,
the filtrate divided into two parts, and the sul-
phurio acid found in one, the iron, lime, and
magnesia in the other. The sulphuric acid is
calculated into sulphate of lime, and the excess of
lime found into the carbonats; the iron and
magnesia into carbonate. (The sulphate of lime
found in the water solution is to be added to the
sulpbate got at this stage.) The escape of chlo-
rine from the chloride of magnesium on evapora-
tion of the water to dryness is most minute, so
that any objection on this score is removed, since
it seems the large quantity of alkaline chlorides
always present prevent this. The total residue,
organic matter, and silica should be determined
in another portion of the water. In the evapo-
ration of the water for analysis s large besker or
basin is preferred. The advantages of this pro-
coss gro the solubility of the chlorides alone in
alcohol, the solution of the sulphates in water,
and the carbonates, &o., in the soid,

e
PETROLEUM CABKS.

THE growing importance of the petroleum and
naphtha trade renders valuable auy means of
furthering its safo conduct. With this view Mr.
S. Cowles, of New York, has recently patented an
invention whioh consists in partially or entirely
satarating the material of the cask on its inner
surface with one substance and on its outer
surface with another and diffsrent substance,
employing a material on the inner side which
will resist the action of the petrolenm or other
fluid to be contained in the cask, and on the
outer side one which will resist the action and
prevent any cscape of the liniug material. By
the aid of both he is able to effect the important
end of retaining the contents of the casks, and
allowing their storage for any length of time, and
their exposure to ordinary ohanges of tempora-
tare or of hygrometrio condition of the air, and
their transportation to any distance without loss
or change. An oily material is employed for
the outer side and an alkaline material for the
inner side of the staves and heads,

The method of treatment is as follows:—Pour
linseed oil in an iron vat, sufficiently large to
admit one or more of the casks or barrels to be
operated upon. Light the fire and raise the
temperature of the oil to ‘150 deg. or 200 deg.
Fah. Forold and dry barrels or casks, the oil
is used at a temperatare of 150 deg. Fah.,
but for new barrels' or casks the temperature
is raised to 200 deg. ¥ah. Maintaining the oil
at about that temperature the barreis or casks are
introduced one by one, first olosing the bungs so
that the oil may only be applied to the oater
surface and turning each over go that every por-.
tion comes in contact with the hot cil. A few
seconds’ exposure in this manner is sufficient,
though a longer period will do no harm: the
are then taken ont and either while hot or aﬂg
cooling are ready for the treatmentinside. For
this purpose a satnrated solution of common
potash is prepared at a temperature of 200 deg.
Fah. or thereabouts in a vat provided with a
faucet 80 that the barrels or casks may be readily
supplied through the bung hole. If quite filled
they may bo left at rest, but if only partially
filled, as will usually be the case, they should be
tarned over frequently.  This solution will
penetrate rapidly, and after a fow minutes if
kept filled and hot, and a longer period (say one
or two hours), if only a little of the solution is
used 8o that it s8oon becomes cold, the wood will
be sofficiently saturated. The solution may now
be returned into the kettle or vat to be employed
in the preparation of other barrels or casks.
The cask should be filled with the petroleam or
other fluid to be contained as soon as convenient
afier the wood is thus prepared, or the bung
should be kept tigbtly inserted, but casks thus
propared have remained several days unfilled
without any appreciable deterioration,

The advantages of thisinvention and improve-
ment are, firat, the hot oil applied to the outer
surfaces of the barrel or cask penetrates every

portion of it, and renders it impervious to mois-
ture and the influences of the atmosphere, which
otherwise causes the wood of the cask or barrel
to shrink and undergo a constant change detri-
mental to the cask for (holding the oils or for
durability. Secondly, it prevents the water of
the alkaline solution from passing out through
the pores of the wood composing the staves and
heads of the casks. The effagt of the alkaline
solufion is to swell or distend the harrel, syhich
it does in a remarkable degres hy enterjng jnto
combination with the wood where it remsips,
boing kept from pagsing outward by the soetng
of oil agplied to ‘the mnrfage and from mlug
inward by the pressnre of the petrolonm therein,
The harrel is thus kept tight s Jong as he il
remaing in it.

Any of the fixed oils may he employed in lieu
of the linseed oil when ohesner or mare sgnve-

nient, or 8 mixtare Jatber gr of
such material with or inorganio
matter, such as of] a ind litharge,
may be used for cot ling the ex-
terior of tho casks, small quan.

tities of the ordinary rump o1 commerce or lith-
arge, or perhaps of various other substances, to
give body or thickness to the material, will be
foupd useful in many instances. In some in-
stanges, 08 where a fixed gil cannot be pbtained,
the cxterior of the casks may be saturated with
orude petroleum, coal tar, or other of the pro-
duots of the refinery, either pure or mixed with
other matter. In fact, any substance which will
be unsffected by the contact of the material
which coats or saturates the inside of the cask,
and which will not ¢scape into the atmosphere,
but will remain either for a limited or for an in-
definite period, may be used in this invention.
So also of the iuner or lining material.

i
MOULDING S8HIPS' PLATES.

IN our issue for the 28th July last, we desoribed
and illustrated Mr. T. H. Eastlake's apparatus
for moulding the cnrved portions of vessels, which
coosists mainly of an adjnstable batten. This
spparatus jg perfectly capable of reproducing

e ourves for forming the frames with greac
acouracy, and it jmay be readily applied where
the operation of moulding requires only a single
line to be reproduced at one time, as in the case
of moulding the angle-irons of the frames, ships’
timbers, &. In movlding plates, however, it is
necessary to give the curves of the several lines
forming its sides together, and for this purpose
the application of the above apparatus wouald be
somewhat too intricate, Mr. Eastlake, there-
fore, proposes a simple method of moulding
plates. This mcthod consists in using a sheet of
perforated zinc, or other similar material, having
its surface painted white so that pencil marks
may be readily drawn upon it and effaced when
required. To illustrate its applicatiou take the
case of a bracket-plate of the frame in ships so
constructed. Having first delingated its form
in the ordinary manuer on the mould lofc floor,
lay the perforated sheet upon the lines ; the form
of the bracket will then show itself through the
perforations and thus allow of its being drawan
upon the zino. The account of several cowld be
taken on the same sheet, especially if both sides
of it were used. To mould the plate Jay the
perforated sheet upoa it and mark off the monld-
ing in the interstices by connecting the lines on
the zino. Whea it is remembered that wpwards
of two thousand brackets are sometimes used
in forming tho frames of a single vessel con-
structed on the longitudinad principle it will be
seen that any method for transferring their form
direct from the mould loft floor to the plates
withont the expense of moulds will effect a con-
siderable saving. To illustrate the application
of this principle to the moulding of plates in
general, take the case of an armour plate in s
sbip of war, or any exterior plate in an ordinary
iron vessel, and in order to increase the diffi-
calty of fitting it let it be p eshutting-in plate.
The method employed would be merely to bend
home to the ship’s side the perforated aheet; the
edges to which the plate is to fit would then
show themselves through the perforations, and
their direction may therefore be marked across
the zinc. The procees of transterring this to the
plate needs no further desoription, being of
course similar to that employed for the brackets.

e———
BOOT-MAKING MACHINERY.

Mz. CHaRLES BauLcH, of Bristol, boot
turer, has patented improvements in machinery
for the manufacture of boots and shoes, This
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invention consists in constructing machinery for
sewing or uniting the soles to the uppers of boots
and shoes, and for sewing or uniting other hard
substances ; also for causing the boot or shoe to
move into proper position a8 the sewing is per-
formed. The machine, as applied to sewing soles
to the uppers of boots and shoes, isillustrated in
the engraving, in which fig. 1 is a front elevation
and fig. 2 a side elevation of the machine. a
is a table or stand on which is mounted a
bracket or standard b, having two bearings ¢ ¢,
in whioh two axes d d are free to slide verti-
cally ; to these two axes a plate e is attached, on
whioh a sliding piece ¢!, with dove-tail or other
slides, works; it carries a front plate f; the
sliding piece and the front plate receive a hori-
zonutal movement as hereafter explained, and the
axes d d, and the whole of the front of the ma-
chine, receive a vertical movementalso. On the
front plate f is a shaft g, supported by two
bearings, and having st each end a bevel cog-
wheel g}, and in the middle an endless sorew or
worm ¢*; this shaft is made to rotate, and the
endless sorew g3, by working into a toothed
wheel h, imparts a rotary motion thereto at
the rate of one revolution for each stitoh made;
to the wheel h is attached a diso 1 having on
its ciroumference at proper distances two sets
of teeth, as shown, which alternately work into
two small wheels jj!, causivg them to revolve
once each to every revolution of the wheel h.
The wheel j gears into another wheel 7*, to
which a orank is comneoted; this orank works
two levers k' k', by means of two connecting
rods k; these levers work, by means of con.
neoting links I, two rods m m, each of which
-carries & piercer; the wheel ;' has conneoted
thereto a crank which works, by means of a con-
necting rod k% a lever ks, which in its turn is
connected by a link I! with a rod m', which
carries a needle. To facilitate the penetration
of the piercers the rods m m are cansed to ro-
tate by means of bevel pinions n n, which gear
into the wheels g! g* on the ends of the shaft g.
The pinions n n are free to slide on the rod m m,
to admit of the movement of the rods. The
rods are each turned by a tooth on the bevel
pinion n working in a groove on the side of the
rod. The rods m m are thus free to receive a
sliding movement, and at the same time a rotary
motion to admit of their turning and yet of re-
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ceiving motion from the conneoting rods k' ; the
ends of the links I [ are forked toreceive a ocollar,
which is held in its place by two centres to allow
of an oscillating movement. These collars fit on
the end of the rods m m, which are thereby free
to rotate. To effeot the various movements in
the front of the maohine there is a shaft A,
which has a toothed wheel o gearing into
another wheel o1 on the shaft g. The shaft A
has a pulley o at its end, over which passes s
band or ohain, whioh also passes over another
pulley o® on the end of a shaft B supported
by two standards p. The shaft B has mounted
thereon a wheel r, in gear with another wheel
7', on a shaft +, which alsocarries a wheel #* in
gear with a wheel r4 . The shaft of this wheol
4 also carries a wheel 1%, in gear with a wheel
76, on the main shaft C. The main shaft is
driven by a orank handle D, or otherwise. On
the shaft B is a oam disc ¢ whioch produces, by
‘means of a lever g, the horizontal movement of
the front plate f; the disc g or the shafc B car-
ries a projection ¢ (shown in dotted lines),
whioh, in its rotation, presses upon a lever gs,
the opposite end of which bears against the lower
axis d and raises the front of the machine.

To effect the moving of the boot or shoe there
is also attached to the table or stand a s
bracket E, carrying between oentres & frame o.
This frame oarries a second frame g!, also on
oentres, so that its end may be moved in any
direotion. The frame o' has at its end one above
another two bearings o*, in which a spindle v
is free to move. This spindle has st the lower
end adrum w and plate y, and at the upper
end a plate v, with 8 dovetailed plate % on its
surface, 8o that the last ¢t with the boot or shoe
(the leg t' of which last has a correrponding dove.
tail slide) can be slid in, and when pushed in
tight be in its place. To the plate y a shape or
form y' (shown separately in fig. 3) is fastened.
The shape or form is so made that by turning it
it will do for either a right or left boot or shoe.
A groove corresponding to a channel in the last
is formed in the shape y’, and in the groove a pin
or roller z, fixed to the plate 8, runs. The plate
8 is adjustable, so that the sewing may be per-
formed nearer to or further from the edge of the
sole of the boot or shoe asrequired. Againstthe
ountside of the shape or form y!, two rollers 2'
run; they are also fixed to a slide #*, and are

aoted upon by a weighted lever s’. The pres
ing of these two rollers against the shape or
form keeps it in its proper position. The boot is
moved the length- of the stitch hi.t;:e following
means :—Arouud the drum w a chain or oord is
passed, the two ends of which are carried to two
droms 3 8, round which it is wound al

as required, acoording to the direction in which
the boot is to travel, by means of a double pinion
5, gearing alternately into the pinions on the
drums 3 8; the rod whioh oarries the pinion §
is moved toand fro by a lever not shown,

The operation of sewing is as follows :—The
boot or shoe having been placed on the last ¢ the
last is sorewed to the leg ¢!, which slides into the
dovetails u; the sole of the boot is held firmly
down by a foot s, projeoting from the front of
the machine and capable of adjustment by s
sorew, 80 as to raise or lower the machine ac-
oording to the thiokness of the work to be doue.
The machine is then put in motion ; the piercers
descend owing to the rotation of the oranks fixed
to the pinions ;' 7 and make two holes in the
leather through to the channel in the last at an
angle with each other, They are then drawn up
out of the leather by the rotation of the cranks
fixed to the pinions j' 5, the front plate f is made
to slide borizontally by the lever @ ridingon the
oam g, so that the needle is brought over the hole
made by one of the piercers, into which it de-
soends. A wire point on the end of the thread
used is passed by hand down the other hole and
goes through the eye of the needle, which im its
ascent takes it up with it. A winder or drum
receives the thread from the needle, and, draw-
ing it tight, completes the stitoh, at the same dme
preparing the wire point for the next stitch. The
front of the machine is then raised by the cam
¢* and lever ¢3 and the front plate f
is moved back by the cam ¢ and lever ¢', »0 as to
bring the piercers into their first position. The
boot or shoe with the last is moved along the re-
quired distance by a treadle 6, working a ratchet
wheel 2 on the shaft, which oarries the double
bevel pinion 5. The same operations are repeated
until the sewing of the boot or other article is
completed. 4 is a weight for preventi the
boot moving a greater distance than is oced
by the action or pull of one of the drums 8 8. 7
is & weight for keeping the lever ¢' against the
face of the cam q. - i
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