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adlumm of mar{ne animals and plants, and in compositions
o be employed therein. Dated March 10, 1865,

14

buiton Roles. (A communication.) Dated March 11,
18685.

In coating the bottom of an iron ship the surf. h
be in e first place scraped and clunod,t.han m!uilta ol am-
monia or other salt or of ied, or,
in plaoe thereof, water which has been wldultud “by mix-
ing with jt the farina of rye or other grain, and fermenting
the mixture; or water Impngmwf 'ldl carbonio acid
gas, or. acidufated water, or other solvent may be
employed. The surface ‘)e thus prepared it is

with a varnish oomiulngol shellac and copal or

other gum, or similar material dissolved in methylated

or other spirit or solvent, and mixed with nitrate of mer-

cary, or other salt of mercury, which can be held in solu-

tion in the tpirh or loIvT-:t, and whlch tho sea water will
o

We t here give space tothe details of thisinvention.
Patent completed.

688 O. M. Kerrnor and N, Symoxs. Improvements in
the construction of railway plant to ensure the sajety of
passengers’ lives in the event of accident or collision.
Dated March 11, 1865.

This invention oconsists in constructing the carriages in
two independent parts, so that the lower portion shall
receive th- whole effect of any coacussion, and the upper or
shall be made to yield in such
a manner as to relieve the from an; dden and
injarious effects of a shook. Aunother part of the invention
is dnlguod ::d lessen thc risk of mldonu ounedby the

act upon or to the
following : —21b. shell }lh.oopll b, nlenu

of mercury, 1 gallon methylated spirit. Patent aban-
doned.

682 J, and R. D. Jouxs. Improvements in apparatus
wsed for dbending the ends of walking sticks, and the sticks
:;‘ handles of smbdrellas and parasols. Dated March 10,

L

For the purposes of this invention a form or solid block
isused ; it is made to the curvatare desired to be given to
the bent end of the stick, and it is preferred that the form
or blook should be of & 'size to have several sticks bent
thereon at the same time. A flat chain is used with such
form or block. This flat ohain is made with grooves on its
surface, each groove being arranged to receive a stick, so
shat the end of each stick which is about to he bent is
partly embraced by the groove on the sarface of the flat
chain. The form or block is also made with grooves, and
30 are also the jaws of a vice in which the sticks are held
when bending their ends, and this vice has the form or
block before mentioned attached to it. The endsof the
sticks to be hent are first softened by inserting them into
damp and warm sand, as has before been the practice. The
several sticks are inserted into the vice, and are held a¢
such a distance from their ends as is reqnind to form the
desired length of hend. The flat grooved chain at one of
its ends is fixed to the vice, whilst- its other end is fixed to
a lover handle by which the chain and the ends of the sticks
are bent against the form or block, so that when the ends
of the sticks are bent on the form or block the chain sup-
roru the grain of the wood at the outer surface and prevents

t being injured. In convecting the end of the chain to
the lever it is adjusted by a sorew to the length desired.
The lever, when the bending has been effected, is retained
by a lever hooked catoh. The form or block which is solid
is kept heated on its ext in any

The i pro-
pose to attain this objnt. by making the wheels and tyres
in sections, bending their inner edges with wood, guita-
percha, or other flexible material capable of yielding to
the action of the temperature upon the metal portion of
the wheel. Patent abandoned.

689 J. HENDERSON. Impmcmu in the manufacturs
of éron and steel. Dated March 11,

This invention relates, first, to tho mmnfutun of iron
in the blast farnace, and consists in mixing with iron ores,
or other materials ohuged into the blut. furnace, a givon

of y p ous
iron om, such as that known in this oountry by the names
of red oxide ot zlno or franklinite iron ore. The lnventlon
also ing the
or other om or other materials in a finely divided state
into the molten metal while it is being operated upon by
the blast used in producing Bessemer steel. To this end
double tuyeres are used for the purpose of blowing in the
pulverised ore with the decarbonising blast. The ﬂné
particles of ore or other materials thus b

part thereof, or the bars may be riveted on the body of the
safe itselt, wmwuc the inner plate, but the patentee pre.
fers the former method, Thus, when the drill or catting
instrument has perforated the outur casing of the safe or
door, it will come in contact with or between the stee).
faced bars, and thereby be broken and destroyed. The
reason for welding the iron on the steel is that i: maynot
he broken Into lmull pioou md umoved and also thatis
may g by h ng ot any
of the well-known mnhods He also renders ntu, chests,
and fron doors secure from being opened by forming a oon-
tinuoans inward bevelled groove or rebate on the inside sar.
face of the door, and a ing inwaed bevelieq
projection on the face of the lining, or the groove may be
in the face of the lining and the prajection on the insids of
thedoor. Patent completed.

96 O. HuNTLEY. Improvements in cricket, racket, end
lannh balls. Dated March 11, 1865,

This invention oconsists in sewing or stitching the

loﬁ.her _cover or nhel{,ol the ball with catgut, or similar

of catgut,
or other suitable gut, or wit.h prepued hide, instead of
with hemp or flax as is ordinarily done, by which means
the ball is kept secure, aund prevented from bursting open
yt. 1) rcpuud blows of t.ho bat. The ball is rendered
he application of a cover or lining of india-

mbbor, mlomlud or not, whereby, when the ball is used
on a wet fleld, it will not absorb the moisture, and there.
mm not become soft or liable to crack. Patent abas-
697 R. M. RoBrrTs. Improvements §n apparatus for
treating metale and metallic ores, Dated March 13, IO{S
The pateantee claims, firstly, the application aad use of
perforated compartments or sieves, as described, arranged
on the pcriphvry ol one or more conoentric rings or wheels

mixed with the molten metal, and will '.houby effect t-hc
desired change therein. Patent abandoned.

690 T. and H. W. WHITEHEAD. Improvements in ma-
chinery or apparam Jor hackiin , hemp, or other
fibrou Dated March 11, 1885.

The

hi.

! axis, and rotating thereon verti-
cally ina reunolr of water in the manner described. Se-
condly, the application and use of a rocking pan or dish, as

bed. Thirdly, the combination of the said rotatory
concentric compartments with one or more inclined tables
and roeklng pans ‘md their aceessories, either pumlly or

unt.eu claim, first, applying to hackling
cndleu holders which are ca to grip the fibres to be
presented to the hackles by elastic pressure imparted to
them during their progrees through the machine, and
release the fibres after they have passed under the action
of the haokles, as above stated. Secondly, the means
herein described for obtaining a better grip of the material
in tl:e h'gldmol hackling mtchlnu. Thirdly, constraoct-

maaoner; heat is thus also commuuicated to the jaws of the

vioe by which the parts of the sticks held thereby are dried.

The several stioks, when their bent ends have been held to

' '.ho surface of the form or blook for a sufficiently lon} time
dry or set, are d. Patent ab

683 P. Marvaup. JImproved apparatus [or promptly
disconnecting MNorses from carriages and other wekicles.
Dated March 11, 1868.

'l‘hl- wpmus is oonumcted as follows :—The ends of
the farchells of the \go are forked,—that is to
say, they have each two branches, and between (.ho
branches a ratchet or keypiece is ined b

a8 ibed with to figure 1 of the
Patent leted.

691 J. HeNDErsON. Improvements in refrigerating or
Jreesing liguids. Dated March 11, 1885.

The ohject of this invention is o obtain nolid blooh of
ioe of a size and form !ot g
and sale, without the i ud

ry n

ttim orb T

lly as described, so
p.m oue metal from another, or the metallic pomm o(
ores from the extraneous matters with which they are com-
bined. Patent completed.

698 J. Braaa. Improvements in traps to t the
uprising of moxious gases in sowers, drains, sinks, shafts,
:1”‘ other pauqu Jor jmces, and other maiter. Dated

arch 1 3|

A trap eonurumd aoocording to this inveation consists
of a round, oval, or any other suitably-shaped box or cham-
ber connected at the top with a supply pipe or other pas-
sage, and at the bottom with a diwhug- passage, which
box or chamber is divided i ly by an obli
to the front or lower -dgc of which is jointed athp of valve

tnulng such blocks, in muach l-u time orby umponcnn-
which would fail to produoce ice of sufficient thickness ia
lakes, ponds, or rivers. This object is effeoted by i

ocover bl the opening between the fixad
oblique shelf or plm ln the opposite side of the chamber
or box. This vibnung ﬂap is fitted ou the back, or con-

P

the water to be frozen in a series of pans mlde of some
good oonductor of caloric, by preference of thin metal, and of
the !orm of the required blooks of ice. These pans are

spring, its other side pivoting on a bolt- At the en ol

P
4,

d their rims so as to exposs their ';:ﬁro outer

each shaft is a strong bolt which is i the
d by the ab

ion is facilitated by the

to the action of the
pmofdu ¢

branches of the farchells and
tioned keypiece. Adapted on the branches of each furchell
is & cam or nat which is at the command of the driver, and
in causing these cams or nuts to press against their respec-
tive springs, the ratchet or keypiece above mentioned is at
onoe liberated, which permits of the escape ot the bolt of
the shafts, splinter bar, or carriage pole, as the case may
be, and thus immediately disconuects the horses from the
vehicle. The coachman works the cams or nuts just men-
tioned by memn ofa Icnr ocouveniently disposed for that
i with an ar having the

tonn o! llld plwod beneath, the farchells of the fore-
rod itting the action to the

cam or nut the lever being also oconnected with the fore-

d lever which extends backwards
beneath the oblique fixed plate, which has the effect of keep-
ing the vibrating flap closed, when not acted upon from
above. To prevent the dirt getiing into the hinge of the
vibrating flap or valve, the lower edge of the fixed oblique
shelf may be formed with a step, to the front or lower edge
of whloh the ﬂap i-jolnud, when a piece of metal or other

which consists in oomblning with the series of fi
pans means for sing & more action ot alr

] is laid in and sscured thereto so asto
%ohnr the top of the hinge joint forming a guard thereto,

around and over the said pans, euhotby sing the

in which the pans are nmndod wbo moved t.hrongh the
air, or, as the equivalent of air
to circulate around and over the said pans, such inoreased
action having the effect of more rapidly conducting the
caloric out of the pans, and thereby inducing a more
rapid freezing of the water contained therein. Patent com-

692 E. B. WiLsox. Improvements in furnaces and fire-
places. Dated March 11, 1865,

This invention relu.u, ﬂn&ly, t.o & new method of con-
struction parti pp p , and blast, and

oarriage, tho vehicle may bedirected uduirod the u-potnl
oarrying on the carriage ashort dist. Pat band

684 O. JomnsoN. An improved combined T piecs and
valve. Dated March u 1885,

This inventi in a T-plece and a
valve or stop.valve in one conneoted puoa, that is, so arrang-
ing or fitting a valve or plug on a spi to be

hini

ly
other fu A ding to onc dification the gases
are taken off at or about the point where the blu'. is at
present injected, and ol.rrlod p hrough oh left
in the brickwork of the f , on the top of which a
chlmax or dact of any required height may be oon-
struc

by a screw-wheel, lever, or other baadle, nm it can be made
to close against a seating and cut off the flow through the
vertical part of the T, or can be arranged to shut off either
of the other passages and direct the flow of the flaid through
the said vertioal part and one of the horizontal parts.
Patent completed.

685 E. B, WiLson and J. Howpen. Improvements in
;t::m boilers and the furnaces thereof. Dated March 11,

‘We cannot here give spaceto the details of this inventioan.
Patent adbandoned.

€86 J, Hixp and J. WaLkes. °‘Improved machinery or
apparatus for scouring stones, marbles, elates, and bricks.
Dated March 11, 18685,

The object of this invention is to produce a smooth and
even surface on the substances named in the title, and to
avoid the grooves made by the usual sy

Undu another modification of this part of the
himney may be built in the oentre of the far-
nace, and tho guu be drawn off near to its bottom, the
fuel and air for combustion being at the top. Insome
cases it may be found _necessary to admit air through the
sides at d ding as the circumstances of
the operation going on may nqulro. In t.ho case ol smelt.
ing brass and other t ar-
ranged below the fael cln.mbar for the purpose of holding
the pots, and in which chamber the heat is maintained by
the ion of the inflowing gases. The second part
of this invention relates to certain improvements in fire-
places, and consists in connrncung them of fireclay in
one or more pieces. Patent completed.
693 J. M. Narizr. Improvements in wine glasses and
in ntamic or ledon Jor tIu same. D.ud March 11, 1865.
These d wine g are f d without the usual
toot or bm. ud instead thereof, the patentee provides

For this purpose, within & convenient framework, rectan-

gular by prefe the | t place trains to bear
wheels or rollers which CArry & moving uble having a re-
ciprocating motion within the fr The

table is adapted to receive heavy bincks, '.hough of course
light ones may be put on if desired. Over this table they
place a framework iato which small and lighter slabs are
secured than those in the hottom, by means of tightening
screws through ths side of the framework. This upper
frame they connect to a crank on the driving shaft by
means of & donnecting rod having ha'l joints near either
ends, and at right. nnglu to the oonnecting rod which im-
parts therecip! to the bottom table. They
also attach a second oonnootlug rod to the upper table at
right Anglu to t.ho first nnned one, And actuate it by an

PP The appa-
mubolnz set in motion the operation is as foll :=The
lower table bas simply a rooig‘ ing mcnion. whilst the
upper one has atwo-fold one, being moved both transversely
and | dinally by the ing rods before named,
tbus obtaining a p.nh:lic;l motion giving the results

named. Patent ubandoned

687 J. GarzuLy, An (mprowd machine for cutting

‘holders for them, which stands or hold

is app is placed within the sewer, drain, shatt, or
other situation wbere it may be required. 'l'hemmor
other matter is allowed to hll through the top of the
chamber, and, failing upon the vibrating flap or valre, it
causes it to ddi.cl and allows the material to escape through
the opening into v.he sewer or other passage, after which
t:o vibrating ﬂn&.im:nedinu:y u:lou- by its own l;tiun.
thus preventing escape o e noxious gases, Pafea!
abandoned.

699 J. ATRINg. Impy te in the ufacture of
metallic bedsteads, which in are also appi:cable
to the manufacture of oer mlall{o artscles. Dned March

This i ti in connecting
together certain of the parts of bedwuds and other metallic
articles hy the of , the said imp
being also :pplioable to the joining of such parts of other
maul:ic articles l’l nuy be conwniontly Jjoined by the pro-
cess o ting 'aten

700 J. WrioBT. lmprwemu in puddiing, heatisg,
and other furnaces. Dated March 13, 1865.

This invention relates to puddling heating, and otber
furnaces, the firegrates of whlch have mouble or nmg
and falling bars, and i
tions of parts having for their ohject the prevcnuon of the
formation of clinkers and the breaking up of any clinkers
that may be formed in the furnace or fireplace. Theinren-
tion consists, firstly, in fixing cast-iron boxes or troughs on
either or both sides of the fireplace of the said farnaces,
the said boxes or troughs having an opening to the outside
or back of the furnace, and heving an ontlet either through
the roof by means of a pipe or into the stack. By the
circulation of air through the said boxes or troughs they
are kepc oool, and the fomav.uon of clinkers on the sides of
the f is p! .

at. t

are each to be plmd upon the table near the person who is
to use it, and who can rendlly remove the wine glass, from
its lnnci or holder to

bibe its and replace it.
Patent completed.
694 G. Canrxn. Imprwmta in the construction of
toast racks. Dated March 11, 1865,

To the top ot & suitable shaped pedestal the inventor
oonnmaplooo of metal somewhat similar in shape toa
g a hole midway of its Iength
made th g 1t to the pod

of an ar for the clinkers off the bridgs
by meaus of a slide working t.hmgh the hoxes or troughs
referred to in the first part of the invention. This slide
works thronxh slots in the boxu or troughs, and has »
hori * The said slide may be
worked by means of nhandle or handles on one o both
sides of the f thirdly, of
arrangements for lifting the two outaide ﬂn&m in the
furnacegrate vertically to the height required for cutting
off the whole of the clinkers on the sides of the furnace.

The slices of toast are inmdod to bhe puhed one after the
other on these lk";r-lhlp.d paru. and thus hold the same
ly th alent aband

696 J. Tanx. Improvements in
m]u, ehatc. doora, and from rooma.
first, ia h'on ulu.

ohuu. doors, and rooms drlllprool by welding bars of
iron and steel together and hardening them, and after-
wards riveting them on plates of iron, either in one
direction or in layers across each other, and either
cluse together or leaving small spaces between each
bar, the plates, with the bars on them, to be riveted

n and burplar yroo/
5.

deri

inside the body and door of the safe door or room, or any

o

Patent ad

701 R. MarspEx. Impr te in
ratus for rotllng, shaping, or forging mcah.
March 13, 1

This invcnuon is not described apart from the drawings.
Patent compleled.

703 H. HiLL. An improvement {m seowring safss and
strong rooms, Daud Maroh 13, 1865.

This ring safes and strong roowm!

in
by means of aslide in lien of & hinged door, made to run it
grooves, provided at a distance from the front of the fram¢
of the safe or room at the top, hottom, and in tbe ent
opposite that at which the slide is introduced. The loch

or appa-
Dated

is fitted in the slide. Patent completed.
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703 J. Wkss, Imymmmm in clu proparatian of cer
tain materials the e of paper. (A
communication.) Dated Mntch 13, , 1865,

The patentee claims the application aod use to and in
the production of pulp saitable for the manufacture of
paper of tl}l: woody fibre or structure of the Adansonia

atent plet

704 W. CLarx. Improvements {n ratus for holding
and regulating the position of lamp shades or reflectors. (A

709 J. Dmas. Improunuuu (n, and oonneoted with,
levers for r y 81050 and signale. Dated March 14,
1868.

—=

rne, threads, and cloths , and in thc machi-
Dated March |4, 1865,
ibed apart from the dnwingl.

and finishing ya
nery connected tkmamh.
This i fon is not d

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

710 G.Evans. An im,
::d loﬂw' lske articles.
'i'hu h;venﬁon consists in oconstruoting heels of two main
parts—one & metal frame to be uorﬂud or ocherwho at-

ement in Reels for boots, ahoes,
A communication.) Dated March

commuication.) Dned M.mh 13, 1865.
This | for sup-

pomngzhe reflectors of llmpl. by the aid of which these

may be inclined in such as to direct the
light to one side or the other. The apparatus consists of a
z0n6 or section of a sphere made hollow and grooved on its
exterior , the same being fixed tothe chimney of the
candle lamp or gas burner on which it is applied; an oscil-
lating ring ie also mounted in axes at about the centre line
of this zone to carry the or shade, to which ring
are fixed the parts M,munmning it in its relative pgcmon

Patent completed.

719 A. V.Nzwrox. Improvements in oecuriug o w and
uniform umpamtur“, applicable to publio and ivats
bdutldinge, aleo to refrigerators, coolers, and condensers,
and to ships and other vessels, and in the -apparatus em-
plowd therein, (A commnniosﬁon.) nmd l(axoh 14

hed, the other of a block of v
oork, or other like suitable material to fit fnto the frame,
and removable in order to admit of its being taken out of
the frame in case of wear or otherwise, and replaced Ly
another filling, or to allow of the same filling to be rein-
serted in a different position to that it originally oocupied.
The frames admit of being removed from old boots or lgou
and of being applied to others. Patent completed.

711 R. A. BrooMan. Improvements sn bdresch-loading
ﬂn-am (A oommunlcation ) Dated March 14, 1865,

with the sone for p the inolinati
Patent

ng matters for dyeing and pr g

of the This ion is not described apart from the drawings.
. Patent completed.
105 F. Wisx. Improvements in prepar: certain oolmr- N3 R. A.Broowaw. Improved pmau: Jor tha pro.
144 (A pod iphio mages capadle of being inked with
/anv lnh. (A mnun{m(on.) Dated March 14, 1866,

Dated Maroh 13, 1865,

This invention consists in taking the substance known
s rosaniline (whioh article is usually prepared from aniline
and the homologues thereof) and in then mixing it cold
with formic acid. The proportions which the inventor bas
found suitable are one of rosaniline to one of formic acid.
The mixture is then heated to a temperature of from 284 to
410 deg. Fahrenbheit, by which proocess it is made to become
fiestly w!s‘rlzt red, thqnb.reid onng:;d and ﬂnlnlly ellow
orange. If t| oopcnzion nterrupted at soarlet
after the t has been allowed to cool, aniline
or its homologues be nddod and the whole again heaud to
a temperatare of between 388 and 410 deg. Fabrenheit, the
resuit is a b ital brown To obtain &
violet colouring matter, he mixes the rosaniline with vaie-
rianic acid (in the proportion, by pufcmoo,of aboutone to

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

718 A. B el M ;n”‘.n‘a‘;;par?w Jor pro-
tecting telegrap ramu njury from atmoe-
phorieor muo eleotrioity. Dnud March 14, 1865.

is now y used in which a fine wire is

mplo{ed as the conducting vlre between the line wire and

egnph lnﬂ.mmeuu. in oxdu t.hn if there be any

disch of static thlo wm, '.he wire
may be burnt and the instraments rem It s,

M&.
inventi iste in 1 and equalising the
pcntnra of the air in publio and pnuu buildings so as
to keep it as near as at a mean , by
means of the cooling power of the earth at certain depchs
below its surface. In order to the low ¢
which exists below the surface of the earth to cool the air
in buildings, a current of water isficst condacted to a proper
distanoe below the earth’s surface, and after it has then
heen cooled, it is caused to ascend to the building to be
oooled, or into a separate air-cooling chamber or refrigera-
tor, from which the air may be passed into the building to
becooled. Patent abandoned.
720 J. P. Boorn. An improved manufacture of trimming,
licadle to the or of ladies’ dresses. Dated
March 14, 1885,
In nuking ornamental trimmings acoording to this in-
vention, the inventor cuts out the pattern desired to be
roduced,—say, for example, the Indian pine, in silk or
other appropriate material for the face, and in cotton for
the back, and he lays b these fahrics a ting of
down dyod. by preference, to match the colour of the h.oﬁng
material, and he sews the two fabrics together at or near
their edges. A suitable number of theee puffed or raised
patterns being thus produced, he applies them to the gar-
ment to be trimmed, forming with them a border, or ar-

hmnver, important that this clase of nppmuu shonld bo
oonstruoted as to work i y aod i

of the will of the operatives. The innntor therefore oon-

structs apparatus of this deocription in such manper as to

ging them otherwise as desired, over the surface. The
edges of the patterns may be tarned in, or braid or piping
may be used to cover the raw edges. Or the patturns may
be let into openings cut in the fabric and attsched to the
back Qhomof This novel kind of trimming, applied by pre-

one), and heats the mixture carefully in a
toa byp otmmtoﬂodog. Fah-
renbeit, the result of whichis the ool i

tly in the of » aod to
tically in such mmnet that, when the flue wire which
connects thc llno wire with the instrument is bumt, tlu

For the purposes of dyeing and printing, theee colours may
either be used direotly, or they may be further purified and
used by any of the well- known or other convenient nethod-
employed for working aniline col Patent !

708 W. D. Narizr, Improvements in ayparatus to facili-
tate dental operations. Dated March 13, 1865,

In the procees of stopping teeth with gold or other mate-
rial, the greateet difficulty the deantist has to contend with
is the accumulation of saliva which takes place in the
mouth. This invention cousists in the construction and
use of apparatus by the employment of which the saliva is
caused to flow away {rom the mouth as quickly as it is se-
creted. For these purposes atubular or hollow fnme, con-
sisting of two hollow b hes, | d into the

wire is i ly repl by her fine wire b

into cironit by a of the d

spring or other maintaining povur. “Patent abandoned.
714 E. D, Hopasox. Imrrmmento in the construction

p , will form patterns in relief,
whichmay themulvu be ornamented with stitching, it
thought desirable. Patent abandoned.

of safes for securing valuabdle articles from thi:
Dated March 14, 1865,

In oonstructing safes, in place of mxking the door to
tarn on hinges, as is usual, the

doors arranged ln the followlng manner :—The front of
the safe is not left entirely o';:’u as when a hinged door is
used, but is enclosed with nt panel in which there are
two openings or doorwlyi. oue on each dde, and botwun
the two han

3 by 121 L. Bacas. Improvements in colowr printing, and in
y 3 ¢p'lg:immaonmd kmmu. Dated March 14, nu

s o print-

ing in colours upon plpor ol\lioo. md othor lubrio- and

and fire, and in app ploy » &0 y
the perf: of such jons with titad

eoouomy of time is greatly facilitated. In carrying this

sliding into effect as many presses are employed

as there are to be printed, such bein,

similar or aaalogous l.o the ordinary hand presses, ng
arracged either horizontally or vertically, the wholo i\oing
muud by ) single horizontal shaft, or by any other

P for t
the width of one of the openings, the front of the safe is

'}
mouth, and is retained in poomon by the lipof the patient.
The stem of this frame is connected to one end of a flexible
tabe, by preference of vulcanised india-rubber, whilst the
other end is conneoted to a short tube which descends
through a stopper of a bottle or small vessel, 8o that the
uliu, as it flows from the mouth through the duou or pas-
sages in the frame, passes down the flexible tube into the
bottle or vessel with which thetubeis oonnected. The bottle
or veesel is kept partially exh

q hl

losed by the front panel. On theinner side of the front
panel of uxe safe m-ong guides are fixed at the top and
bottom, and in these guides two doors or slabsslide t.o
close the openings in the panel; or, if the doors are hea
they are fitted with friction pnlleyt, on which they run
the guides. To uncover one of the doorways or opcning',
its door is slidden back behind the centre portion of the
front panel, In order to secure the aliding doors opposite
t.h. doorways or oponing-, blocks are employed to come in

by a ump
cnnected therewith, by preference by a flexibletabe. It is
preferred that the pump should consist of a flexible hollow,
herical, or other shaped vessel provided with two valves,
one opening inwards and the other outwards, By meaus of
such or other suitable pump or exhausting apparatus the
airis removed from the bottle or vessel, and, consequently
the saliva is caused to flow away from the mouth both ex~
teriox and interior of the gums. And it is preferred that
the ar of the d be such as to ad-
mit of the patient working the pump. Patent adbandoned.

707 R. G. ATrAaY. Improvements n apparatus for
suppl regulated or measured quantitios of water or other
fwids. Dated March 13, 1865,

For the purposes of this invention a vessel of the cubic
eapacity guioiu for mpplyinx a desired quantity of water
or other fl by of a cylin-
drical form, with conical o or hemhphedcal ends, but vessels
of other s)mpu may | be used ; at the upper end of this
vessel is fixed or £ d a oyli dri 1 supply p , whioh,
<t its lower end, resats on a stationary valve which is sup-
orted by a valve rod, theapper end of whioh is fixed in and

d from a ket or other fixed support. The
valve rod passes through a stuffing-box at the upper end
of thesupply passage. At the upper part of the measuring
vessel is an alr valve which opens by its own weight, but
is closed by a float which is caused to rise when the vessel is
full of water or other flaid. The water or other fluid is
supplied to the measuring and supply vessel by preference
by a flexible pipe or tube oonmwd to a branch pipe on
the supply p before ioned; or the vessel may be
otherwise supplied with fluid. At the lower end of the

them, so that, ol lied to one of

me to %h: Parpos ;:dto which b:ny sait-
le moﬁvo power may be applied. e to be printed
is placed upon a series of iron or mr‘gﬂ'm. the same
being fastened or secured at equal distances from each
other by means of oentnl axes to an endiess band of
leather or other sui ial, or to an endlees chain,
the several parts of which are attached and secured to each
other by the methods well known to t.hou engaged in the
oconstraction of h ist hetween the
plates are the same as the dist b the
80 that in any position of the bsnd or chain the plam in
fon are under the of the

being

the doors to slide it in iu guides, theoe blocks take the
for they the space provided at the centre

of the front of the safe for the doors to slide in. A oon-
venient way of working theee blocks is by means of a right
and left handed screw, on turning which one block is
raised and the other lowered ; by turning the scxew in one
direction the blocks are brought into position to secure the
sliding doors, and by turning it in the opposite direction
the blocks are moved cleac of the top and bouom of tho

Stoutiron blocks are plaood undor ‘the several plattens and
plates for the p g the during the
prooceas of ptiu&ing, noh blocks boing fixed when a ba.nd or
chain is used. The apparatus is fed by hand, or a long
roll of paper may be used, a series of impressions with the
several colours employed being thus obtained. When dif-
ferent oolours are required to be laid on each other, then,
after the first set of i the are
dried, and the sheets or roll pulod through another

doors. The right and left handed screw may be

by bevelled gear and a oconvenient hndlc. Tho lock may
be arranged to seoure the right and left handsd screw by
shooting its bolt through a slot in the screw. Patent
completed.

7156 F. H. WaRLIOB, Improvements in drying and sort-
ing coals, peat, and mineral ores, in ssparating extraneous
matters therefrom, and in apparatus used in those processes.
Dated March 14, 1865,

‘Wecannot here givo spaoe to the details of this invention.
Patent abandoned.

716 J. w“.:m. Impy te in the
lace or net [ mm lace machines. Dntod lhroh M, ms
This in is more parti ble when

making lace or net in Lever’s muhinu, bat is not abeo-
lmly oonnned thereto. The peculiarity of the present
ists in the and in the order in whioh

tho warp threads are caused to twist with the bobbin
threads. Each warp thread is caused, at the alternate times
of its crossing from one bobbin thread to another after
twisting with one bobbin thread, to rest two motions before
ing totwist with another bobbin thread, and then to

measuring vesrsel is fixed an oautlet p a valve
to cover or close itsupper end. The stem of this valvo rests
ona crossbar fixed on the interior of the upper end of &
vessel into which the outlet pipe of the measuring vessel
has been filled, and has been allowed to descend ; it rests
on and is supported by the upper valve, whilst the lower
valve, by-reason of iu not being allowed to descend with the
vessel, open, and the water or other
fluid flows out thonlrom. ‘When the vessel is raised, the
lower valve becomes closed, and the upper one is opened,
aod the water or other fluid flows into the meunriux
vessel, Patent abandoned,

708 P. A. RRARNDLIN, Improvements in breeoh-loading
fAre-arms, and in cartridges for bresoh-loading fire-arms.
(Partly a communication.) Dated March 14, 1865.

The patentee claims the arrang or bi of
tbe parts described and d for adapting nuoh

Test two ions after h d to sach other hobbin
thread hefore oommoucingto twist. Thetwo warp threadsof
a bobbin thread work in a similar mannerone to the other,
but in opposi ti and at al times, s0 that
when one of a pair of warp threads is resting immediately
before and immediately after crossing from one bobbin
thread to another, the other of the pair of warp threads is
twisting with a bobbin thread in the ordinary manner,
Patent abandoned.

711 G. T. BousrieLp. Improvements in apparatus for
vaporising Aydrocardon liguids for illuménuting and Aeat-
ing. (A communication.) Dated March 14, 1865,

T

This invention relates 0 an agparatus for di r's

of This i
inge. Pom«;bandmod

d similarly to that before described,
where the seoond set of oolours is laid on or printed, ud
80 on if more are required. Patent abandoned.

723 N.N, BoLLY. Improvements ¢n water twyers for blast
Jurnaces, (Partly a communication.) Dated March 18,
1868,

An extension. of time for ﬂlinz tho final lpooiﬂcat.ion o!
m d for, the d

ing to the inventi not at present be seeu.
733 W, Craxk. Improvements in electrio piles and appa~
ratus. (A eonmuniauon.) DM March 185, 1885.
ion is d apart trom' the draw-

PROVISIONAL PROTECTIONS.

Dated Juns 19, 18685,
1645 0. Hook nnd A. Pem, Bridgewater, Somerset-
llers for ships and

s. Imp: n prop

other vessels.
Dated July 11, 1865,
1833 H. A. Dn!roué Bouth-lt.mt, Finshary, civil engi-
neer- I 8 power. (A oam

mnniubon.)
Dated July 19, 18685.

1884 G. Nimmo, Jersey, U.8. Improvements in the
manufacture of pots and corucibles wherein metals and
other materials may be heated or melted.

Dated Auguat 3, 1865.

2008 J. W Perkins, Norfolk-street, Strand, lnnlytiou

ts in the of hy

or paraffin onu.
Dated August 33, 1865,
2164 G. Little, Oldhm, Lancashire, Eachtuloal engie

the atmospheric air under the surface of the naphtha, so
that vaporisation may take place more quietly and uni-
lormly thau when the air is freed in loomidaubh body

neer. Impr y tor g ootton wool,
aad other fibrous mnerinla.
t 25, 1865

breech- loading fire-arms as have hinged ch
and which fire-arms are commonly called Mont Storm -m«.
to fire self-ignition cartridges, or to fire either self-ignition
cartridges or ordinary cartridges at plo&mre, the locking
down of thecharge chamber and the discharge of the self-
ignition cartridge being effected by ome holt or striker.

the surf: of the naphtha, and bubbli

the air rises through liquid is p d, In on

with the apparatus a bright metal ocondensing plate is used
for collecting the impurities and the drip from the regu-
lator, so as to carry them hack to the aoparatus. The
second part of the ln:lonﬁon is pﬂncnpﬂly deoiznod to over-

Dated Augus N
( Azlso J. 1. Bubor Sheffield. Improvements in skates,

Dalod August 28, 1868.
2208 H. A. Bonnerille, Porohelurmnu, Bayswater,
Improvements in the oozur.ruccion of flying toys, also ap~
plicable to other purpose. (A commaunication.)

2210 P. Polain, Liége, Belgium, Improvements in

Alsothearrang or combi of the parts described | 00 this sudden an | flow of gas, | yreach.l0ading revolvers.

and d for adapting such breech-loading fire-arms | 324 in placing a sponge or simil & T Dated August 31, 1865.

a1 have hinged chambers to Mf-ignition cartridges, the n ii“: ug h' hich the “"' must pass | 2238 E. Oowpe aud D. Hanoock, High Wycombe, Buck-
locking down of the hinged cbamber and the ad of | 77 "’ ‘:d.' ot the vap PP hire. A new or i d method of,and ap

the pin or point for discharging the cartridge being effected | Fatont complet

by one bolt or striker. Patont completed.

718 L. Gaxteatr, Improvements in dyeing, dleaching,

lor. applying electro-magnetism as a brake power on rail-
ways,
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Dated September 1, 1865, 2377 O. W. Jeyes, Loyton, Essex. An improved method 2429 H.A. B flle. L ' 7. (A
2354 J. M. Oarter, Adjutant Royal Monmouthshire | of making effervescing drinks. communication.)
Militia, Monmouth, Improvements in shirtsand other like | 2379 R. Aitken, Great George-street, Westminster, civil The full titles of the patents in the above list can be
garments, gineer. I ts in 1 i gl parts of | ascertained by referring back to their numbers in the list of
Dated September 3, 1865, whioh imp tsare also applicable to railway oar- | provisional pr ions previously puhlished
2261 J’mu New Barnet, Herefordshire. An | rages, - Opposition can be d to the granting of a patent to
lnyrovd of laying or ging ooean telegraph 2381 A. V. Newton, Oh 'y-lane, hanical drafts- | any of the parties in the above list who have given notice
cables, man. Aun improved construction of projectile, (A com- of their i p d, withi y days from
2363 K. J. P«o,nl. Belgrave-street, Argyle-aquare, late | munication.) the date of the Gasette in which the notice appears, by
Snspeotor in H.M.’s telegraph department. Improved means Dated Bcgm 19, 1865. leaving at the C issioners’ office particulars in writing
or apparatus to be in laying telegraph cablesin the | 2383 J. O. Broadbent, hdale, L hire, engi of the ohjeotion to the applioati
sed or other deep waters. Imp ts in safety apparatus for cazes and hoists.
2364 W, Barford, Pommh,l.orthnpm-hin. and 2387 E. Olark, Great George-street, Westminster, engi- .
T. Perkins, Ritchin, H p nts inmills | neer. Improvements in floating dry dooks.  ves | PATENTS ON WHICH THE STAMP DUTY OF £t
loirl l‘dndh(oltho desoription known as Pelton’s Amerioan | 2889 H. Lloyd, Liverpool 2 riage builder. Imp HAS BEEN PAID.
mill. mentsin hades or pies for p bal andother | 2633 H. 80! 2 . B.
Dated Septorder ¢, 1865, . wheeled carriages. ~unil 2645 ﬁ.‘x‘;‘h‘ﬁ" fason HEY %.E.P:::w
2273 J. ?a"’dglw- Stafford, aod W. P. M'Callom, | 3391 E. A. Cowper and O. W. 8iemens, Great George- | 2646 J. Buckoall 2824 J. B. Payne
rl!.le-u b re, engineers, T T ot i;dwgg; street, W i ﬁ;m m' POy in Appar ;m w‘: 2653 J. Ié. Hughes 2950 F, B. Sickels
Pfys rpry holl haati v d o .
P R of such y feod water | for smelting iron. ghses from 2617 reenwood
and eonsuming smoke, Dated September 20, 1885. " "
1, v,

2374 R. A. Brooman, Flest-street, patent agent. An
improved :(n:‘bod of w.h;dl.u )np watohes and other time-

Dated Scptember 5, 1868,

2375 J. Snider, jun., Devereux-court, Strand, Improve-
menta in the construction of fire-arms, such improvements
being also applicable to the alterati and adaptation of
parta of existing fire-arms.

9377 J. Grand, Oullins, Rhone, France, ironmaster.

p t ing, working, or manipulating cas

stesl for the manufactare of wheel tyres mo::suu-. or

other articles requiring gueat Lmin— tensile
¢, 1868,

B
2183 H, H. Doty, Regent-strest, Improvements in
machines for splitting, shaving, and paring hides, skins,
and leather.
Jor 7, 1885,

Dated
2285 J. Smith, High Orompton, near Oldham, Lanoa-
shirs, man Oertain imp in looms for weav-

Jng.
2397 'W.Oldham, Meadow Foundry, New-lane, Mead o:v-
pory i RN P )

lano, Leeds,
machinery for winding yarn cops.

2399 A. Morel, Roubaix, Nord, Franos, manufscturer.
;npmnuh machinery for combing wool and other

s material.

2301 J. Askew, Oharles-sizest, Hampetead-road. Im.

provements in apparatus for stoning rasins.
Dated Boptember 8, 1865,

2308 A, Mackie, newspaper proprietor, and J. P. Jones,
mechauic, Warrington, Lancashire. Certain improvements
h-uh!na{ or apparatus for ‘‘composing’* or '
type for printing.

2305 J.Web Birmingh ginesr. Improvements
in hydropul hy tio p

Dated Beptembor 9, 1065,

2307 W, Unwin, 8h d. Improvements in the manu-
facture of iron.

2309 J. Anderson, Glasgow, railway manager’s assistant.

p! ts in ap tus for signalling and indicating
on railways.

2311 H. Shaoks, Bridge-of-Welr, Renfrewshire. Im-
provements in the winding of koitting cotton, and in the
apparatus employed lh-ngof.

2317 R, O. Newbery, Steam Works, Helmet-row, Im-
provements in articles of wearing apparel.

4319 J, Pennington, Muncaster Villa, Oroxted-road,
Pulwich. Imp: in apparatus used in opening and
losi i and other wind

Dated September 11, 1865,
3333 H, Heoke‘zt.l Warrington, Lanosnlhiu. and T.

88!

pry

L4

Wrigle g and E, P agent,
Machnaer.  An Improved safety valve for steam hoilers.
2325 O, A“.u M‘Evoy, Bedford-sq P 1o
S D
Pipes used for 8 12, 1865,

and J. H, Steff, foreman,
Imp in the manufacture of
harrows, cultivators, and other similar agricultural imple-
ments.

2333 G. Tangye, Birmingh , and
J. Jewsbury, Kinver, Staffordshire, Impr
ments in pulleys for raising and lowering heavy bodies.

2337 wm% lugy;n‘i‘iVoll .l:l:'gy. Qork. An
impeoved ic r railway other purposes.

Dated September 13, 1885,

2341 J. O. O. Phillips, Birmiagham,

Improvements {n the construction of

cables,
2343 A. V. Newton, Chanoery-lane, mechanical drafte-
:u.) Improvements in spianing frames. (A communica-
om.
3345 ¥, W. Prinos, Piocoadilly. Improvemeats in breech-
loading fire-arms and dges.
September 14, 1

Dated 9685,

2361 G. P. Hardiag, Bohemia House, Chiswick. Im-
P ts in the { e :l :nb. for gunbarrels alnd
other purpoess, parts of w! ich improvements are also

lle:ble to the manufacture of rods or bars,and to the
ing of ordsance and fire-arms.

2365 J. Wakefield, Birmi
ments in hinery for the

Dated September 185,
B T. ?ﬂd, u:linoer
Argyleshi

hat

3331 :!. Badger, {ronmonger,

3 oninal anot
8

hint

Tandink

vy 1 'Y

hiniat

facture of rivets,

1865,

H.M.'s Royal Navy,
ta in apparatus for

Ardrt
»
eutting tobacco.

2368 A. V. Newton,
neer. Im hi
aioation.)

5365 R.

dmpr

Chanosry-lane, mechavical engi-
for ing stone. (A

M. Lowne, Bartlett’s-buildings, Holborn. Im-
vements in vent for casks or vessels from which
g:r oz otber ligaid is drawn off from time to time.

2367 F. Meyer, Paradise-street, Lambeth, aud J. W,
Froestone, Ram’s-square, Wandsworth. Improvements in
the llll‘imm ot night lights and in apparatus employed

therein.
Dated September 16, 1865,
2369 H. A, Bonneville, Porchester-terrace, Bayswater.
Improvements in save-alls. (A communication,)
2371 J. H. Johnson, Linooln’s Inn-flelds. Improvements
hinesy or appa for shaping metal arsicl (A

in
communication.
! Lﬂd September 18, 1865,

2315 M. Henry, Fleet-street, Improvements in railway
(A commuaication.)

Mun ;1'. 'l'ye;duno:‘lin. p

crushing s ing wheat and other grain.

2401 D, S‘Dlnk.‘ﬂlm l:mul.
n foundi

p or
used for the same.

ta i mille

‘Weston-super-Mare, ~ Im-
ting metals, and in moulds

PATENTS APPLIED FOR WITH COMPLETE SPECI-
FICATIONS,
Dated Septembder 33, 1885.
2421 W, Moseley, King-street, Covent Garden. Au im-
proved indicator for electric hells, and a new batf man-
bined, for ringing electrio bells and other

l.i"lllll.

249 H.A.B , P ay
Imyrovements in apparatus for lubricating machinery. (A
communiocation.)

2436 T. V. Leoe, M
ing peat or turf for firelights and fuel, and for
to beemployed therein.

Dated Soptomber 33, 1865,

Y1

Yoaftald 17 ry

in prepar-
machinery

LIST OF SEALED PATENTS,
Sealed Beptemder 29, 1868,
723 N. N. 8olly 969 G, J. N, Alleyne
906 J., D., B., and O. 963 H. SBimon
Bwarbrick 971 ¥. R. Ensor
907 L. Bridge 912 O. Esplin
908 J. Poole and T. 886 P. Hugon
Brown 991 8, Smith and J. W.
922 H, Lewis Jackson
933 R. A. Brooman 1039 J. H. Johnson
934 G, Burt 1038 J. Haworth
926 J. Kennan 1049 J. 8. Bickford
928 A. W. Pearce 1086 J. B. H. Andrew
840 F, Brown 1108 J. Y. Betts
945 J. R, Wigham 11561 G, Davies
948 A. and H, Illingworth | 183¢ N. Jenkins
949 W, Brookes 1009 W.S. Yates and A,
850 O. Martin Freeman
951 R. Baynes 1941 A. V. Nowton
984 W. Moody and W. J.| 1958 W, B. Newton
Huband

PATENTS ON WHIOH THE STAMP DUTY OF £10
HAS BEEN PAID.
2183 J. J. Ruasell I 2306 G, T. Bousflald

2195 H. Monler

LIST OF SPECIFICATIONS PUBLISHED
(eR For the Week ending September 30, 1865,

No. 'Ih. ,No. lPr. No. [Pr. 'no. l?r. lﬂo. IPr. luo.[ P

s. d. s. d.|

o*o 427570 42174
3r41j0 627680 42778
2743)0 8(2789,1 6[a176
2143|1 4[37600 8[3171
2744[0 10[2761 |o 10{3778
2745(0 10{2762,0 6[2719
827630 6(2780
4|at64/1 ol2181
sjazeslo 42183
«[a168/0 8[2183
4[2767'0 4{3784;
0[2768,0 4{2785/0
4|27691 of2186'0 10280311 10/2830/0
8latr0'0 8[27870 4/2804/0 102821(0 !
alarrljo elasso 428050 428330
21131 2{11s92 6l2808/0 10]2823)0 ¢
o|2113lo 8l71900 ¢2807l0 10i2824l0 4

Nors.—Specifications will be forwarded by post from the
Great Beal Patent Ofioce (publishing department) oare-
oeipt of the amount of price and put:gc. Sums exceeding
8s. must be remitted by Post Office Order,
the Post Office, High Holoorn, to Mr. Bennets Woodoroft,
Great Seal Patent Ofos. 28, Southampton-buildiags,
Chancery-lane.

—

LATEST PRIOES OF MATERIALS USED IN
CONSTRUCTION.
TIMBER, daty 1s. per load, draw

ing.
“z;.u )G T. Bopsfield, Flexible tubing., (A communi-
cation,

23371 W.J. llnrpla. Hydraulioc brakes

2349 8, Wales. Windows

FRENCH & SMITH, Swora Brokers

Brabant-oourt, Philpot-lane, €.0.; aad ’
4, Rumford-place, Liverpuol,

back 1s.
Teak = - load £11 0 £13 0 Archangel, - 0
Bealed October 3, 1868, Quebes, x'o(llplnol - : l: ; ::ilﬂi- ll’ltf:b\l'r’l‘.lz- -‘3 ‘:txl; ‘l
" ne -~ 'Finland - - -
966 W. Teall, L. Lepaige,| 1002 W, E.Gedge ot Sonn e Pl 21 B Memer - - oS
and E. T. Simpson 1007 G. Davies beo oak, - 6 6 6 0Gothenburg,yellow 10 ¢ 11 ¢
967 J: L. Darrivet 1008 V. A. Proat w B e 2 310 410 Tehie 86 o0
969 O, W. Lancaster 1030 J. H. Johnson Danisicoak - - R e N e Y "
970 E. Ritherdon 1041 F. P, Warren " - - 310 8 10Chrmianis, pee O,
01; E. l}. z‘nb’ 1085 AB g.;:he:d !Bllelnlﬂl .« - . : lg ; lz 1. by 3 by 9in. wome
987 A. Muir 1120 H. E, Newton ga- - - - lCW = = = .
Swedish = - = 2 9 1214 Decxilank,Dantslc,
969 E. Welch 1264 W. E. Newton Maata,Quebssrad pine 6 10 8 10| Rt g 19
994 J. Brown 1881 H. E, Gilles B:l;:o'l’h” 50 6 0 PUIICIBNNIEM 50 § ¢
985 H. Edmonds 1923 M. B, Schuman wood,Dantsie,fm 710 3 0 Olla, ke,
ryccs LR -3 LR M H
8,] oy - -
NOTIOES OF INTENTION TO PROOEED WITH b o, duty 3e. per TV e one
PATENTS. 1oad, dra~osck 2s. Whale,Sth Sea,pale 46 0 6 ¢
e the Zondon st Gotaber 3, 1085, | e 1 8 11 SO e 8 4 W0
e, o . John, " ut,
1367 g nx‘:}::onél G:M.’l h‘:i;. ) Yellow Py d™ ™ 'Pl e I -
1418 H. Adler. ocks. Canada, 1st quality - 16 10 19 0'R: JEng. 10 K0
1419 T. Beanland. Sorew gills. iada, at quality - 1610 19 0 Bapotma "5:PY 30 5
1420 J. Dale and A. Parat, Ualioo printing.
1421 D, Welsh, Looms. METALS,
1439 D. Law and J. Bennett. Moulds, 1moN:— . € o dpn
1433 W. Madders. Ornamenting tablecloths. Welsh Bars, in Londan- = per ton sud L0t
1437 G, Bray. Gas burner. Nail . e <" do 510 0 990
144¢ O. Ootton, F, Anderson, and D. Booker. Plain | Hoops- - - - - do 915 0 1000
goffering machine. Sheets,single = <« = do 101 0 1016 ¢
1446 W. E. Gedge. Btay. (A commupicatien.) Ao . - - :‘; A ‘° 918 H
1447 J. A. Heinrioh. Rotative machines. Rails = = =« =« =« do 700 75 0nett
1448 R. Oanham. Oupola furnaces. Foundry Pigs, at Glasg,Nol do 218 0 3 7 Ostt
1450 O. B, Bpacth. Extiuguishing fire. (A communi- SwedishBars - - = do U1l @ ey
cation.) STREL—
1482 O. Frazer. Sawingmachines. Swedish Keg, hammered - do - 15086 000
1483 8. Sequelin, Pnrllyi:f animal ofls. Swodish Faggot - <« do 1600 N
1484 L. Brierley. Japanued surfaces, CoPPaR:—
1455 J. M. Rowan, Oast-steel railway tyres. Sheet &8heathing, & Bolts pertua 91 0 @ 300
1451 R.A. B producing oopies of writi d Bottoms - - do 101 0 O 000
(A communication.) Flat Bottoms, not Hamrd - do ] : [] .g g :
1458 B. A. B Moasuring gas. (A fon- | Gukeand Todghtagst - do & & 8 33
tion.) Fine ForeignCopper - = do 93 0 0 0 ¢ O
1460 L. Moser. Steel. (A commaunication.) y.l.u“?mmcm perib, 0 @ 7} o0 5t
1461 T. Bissell. Breech:loading fire-arms. i e
1463 G. G. Bussey. Loading the shells of cartridges. Eoglish Block - = epeiton 93 0 o 0 3
1489 T, Bpenoer. Paints. B 1 1 TPa w w 0
1480 T. A. Browne and J, Knight. Driving apparatus. do Refned- = - :o : ° c: o. it
1512 H. Mallet. Laoe. rerr - F b A S
1517 '{v. P;whzl‘d‘ \g;ld:d iron t.tln:)u. Lo
1671 W. W, Hulse. tting metals, — |
1671 W. H. Harfield. Steeringships. Pig.English - - -pefion 3 I Saan
1658 J. Scholl. Gasburners. shot, Patent . . . do 32210 O REE:]
1686 E. Finch. Rivets, Shoot = =- <+« = = do W0 00 » 303
1118 J. K. Faraworth. Railway carriage windows. White = « - =« = do B O o ved
2182 J. Bowd Blackamith’s bell R
2183 G.G. Dennis. Friction matches. onthespot = =~ - = do. 31 0 0 2138 0ne
23231 W, P. Gregg. Roller skate. Zincim
2303 A. Mackieand J. P. Jones. Setting type for print- | g/ ojien sheet . - “do 2112 0 0 003
QUICKSILYER = - = perbtl. 718 6 ) 03
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THE FRENCH GUN OF THE FUTURE.

ineficient armament of the French
ironolads which recently visited our

has been the theme of comment in vari-

ous quarters. Our own weapons of naval war-
lf:n vobeel; oontrastgedthwilth those of otut:

te guests, of course e disparagement o
the latter and the exaltation of thgaformer. But
whatever of truth there may be in the fact that
in point of we oan olaim superiority,
there is little of satisfaction in it, inasmuch as
with them we are as unable to penetrate modern
armour, as our xieighbours are with th:irs. Our
pre-eminence, however, in respect of possess-
ing the best guns appears to be somewhat en-
dangered, for according to report the French
Government haye been actively engaged for
soms time past in conduoting a series of ex-
periments with a gun constructed upon the
principle known as that of varying elasticity,
or in other words with the Parsons’ gun. Tge
Parsons’ system, now being worked out in
Franoe, consists—as is doubtless well known—
in strengthening old-fashioned cast-iron guns
by lining them with a reinforced tube of steel,
and thus rendering them fit for the present
advanoed requirements of the service, instead
of allowing them to be thrown by as waste.
It is now four months since we recorded a
trial of this gun, which had then just taken
place at Gdvre in France, and during which
the gun showed extraordinary strength and
eaduranoe. The gun in question was origin-
ally & cast-iron 30-pounder weighing 63 owt. ;
it was converted into a 100-pounder rifle,
the 'uight after the alteration being about 62
ewt., of which the steel lining tube weighed
154 owt., the original oalibre of 6}in. bein

The trial at Gavre comprised,
510 rounds with a charge of 9lb. of
powder and 66lb. oylindro-oonoidal shot, and
aferwards 500 rounds with 16}lb. of powder
and 1001b. cylindrical shot. A great portion
of the firing was at high elevations varying
from 15 deg. to 20 deg., and at times the gun
was allowed to heat by rapid firing, and was
suddenly oooled by the application of cold
water. In some of the rounds considerable
air spaoe was left in the powder chamber, but
this and other severe tests failed to render the
gun less serviceable at the thousand and tenth
than it was at thetenth round. After this the
dnrﬁm increased to 2631b. of powder and
8 1351b. shot, in order to test the breech fasten-
ing under this excessive strain. The gun sus-
tained ten rounds with this enormous charge,
and burst at the eleventh. From the great
length of the charge, which ocoupied half the
length of the bore, the first shock of the ex-
plosion extended to the chase of the gun
not designed to sustain it. Hence, failure
took place in this part, as indeed might be
catarally expected, butthe breech and reinforce
wero left intact. Large guns are now being
made in France on the same principle as the
imental one, and, if they will stand any-
like a proportionate charge, and manifest
imi "ﬂower of endurance, it is quite certain
they will be more formidable than anything we
can bring agaimst them.

Such, then, is the somewhat startling evi-
denoe of the progress of artillery in France, and
the circumstance is caloculated to awaken two
somewhat curiousrefleotions. In the first place,
if our authorities are not on the alert, those
of France will certainly succeed in render-
ing their artillery superior to ours, and in the
second place they will effect their end by the
asid of an English invention. And this
naturally leads to an inquiry as to how Franoe
became possessed of what appears from the
experimental trials to be a really valuable in-
vention, and one too which is subject of
an En'gllilhpttent. ‘Why was it not submitted

to, or, if submitted to, why not entertained
by, our own Government ? Ofall the money
spent in the endeavour to improve our artillery,
not one penny, as far as we are aware, has
ever been charged to trials of the Parsons’
gun. Of all the powder and shot burned and
scattered at Shoeburyness, not one ounce, as
far as we have observed, ever went to test the
value of this invention. But now, as of yore,
they manage these things better in Franoe,
and they have managed to find out the merits
of the system, and are now hard at work
giving them practical effect. The reason why
they are so far before us in the matter can
only be given by the War Office authorities,
who, at any rate, have had the opportunity
afforded them of testing the prinoiple. But
they declined, and as by this step we not only
lose the advantage of the invention, but are
laid open to the possibility of having it turned
against us, it may be as well to inquire how
the matter stands as between the inventor
and the Government. From a statement
published by Mr. Parsons, it appears to be no
fault of his that our Government has not
long since taken advantage of his invention,
inasmuch as for three years he fruitlessly
endeavoured to induce the authorities to take
it up. After his proposals had been repeatedly
rejeoted, his plans were submitted to the
Emperor, who appears to have lost no time in
testing the system. In May, 1860, it seems
that Mr. Parsons intimated to the War Office
that he had invented a method of strengthen-
ing cast-iron service guns. He was at onoce
requested to submit his plans, which were to
be treated confidentially. He acceded to the
request, and at the expiration of four months
received a reply to the effect that his plan
oontained no novelty; it ocertainly took a
wonderfully long time to discover this fact.
The correctness of this statement made upon
such authority could not be questioned, and
its result was to induce Mr, Parsons to
abandon the patent he had commenced. The
invention consisted of a method of lining cast-
iron guns by inserting® from the muzzle end
an inner tube of wrought iron or steel by sim-
le pressure, and without heating the gun.
y this means, when properly fitted and pro-
portioned, the strains on the two metals,
owing to their different ranges of elasticity,
and tieir relative positions in the gun, would
be suitably distributed on each. .
Notwithstanding the authority with which
the War Office spoke, it appears that it spoke
—to say the least of it—in error, for Mr.
Parsons subsequently discovered that the
method of treating oast-iron guns proposed
by him had not, at the time he submitted it,
been previouslz tried. So that there was not
only novelty, but—as has since appeared—
value, in the invention. Now upon looking
a little into the matter we find that as early
as September, 1854, Major Palliser had cas?
guns over wrought-iron tubes, and his expe-
riments in this direction, so far as they went,
were attended with satisfactory results. It
was doubtless upon the faith of this invention
of Major Palliser’s, coupled with the fact that
a gun had also been shrunk on a tube by first
heating it, that the War Office concluded
there was no novelty in Mr. Parsons’ plan,
which was a oold process. But although by
no means a hasty conclusion, it was yet an
erroneous one, for there was an essential
difference between the two methods. This
difference amounts to as much as exists
between failure and suocess, for casting a gun
over a wrought-iron tube involves such
mechanical difficulties and objeotions that it
has not been practised, even by Major
Palliser, heyond his model. Mr. Parsons,
however, being convinced of the soundness of
his views, continued his investigations. In
time, he came to the conolusion that a tube of
sufficient thickness at the breech to bear the
required strain could not be inserted from
the muzzle end without materially reducing
the calibre, and, with it, the power and effici-
ency of the gun. To obviate this he inserted
and seoured a reinforced tube from the breech

end, which not only enabled the original
ocalibre to be retained, but offered facilities
for applying any thickness of tube requil
adjusting and fitting it at the important point,
the breech end, with the greatest precision,
and so uniting the separate parts into
one mass as to produce the strongest oom-
bination of which the two metals are capable.
At thesame time the cost is reduoced, as the
tubes can be of less thickness at the chase,
where great strength is not required. Mr.
Parsons obtained a patent for this invention
in June, 1862, and afterwards submitted it to
the War Office, but repeated applications
failed to obtain a oconsideration of Eu plans.
And now Mr. Parsons appears to have run
foul of Major Palliser—or Major Palliser of
Mr. Parsons. Aocording to the latter gentle-
man, in November, 1862, Major Palliser took
out a patent for his (Mr. Parsons’) old plan of
1860, and submitted it as his own invention,
and this, too, in the face of its having been
rejeoted as old two years and a half previously
when Mr, Parsons proposed it. As Major
Palliser’s invention, however, the plan was
adt;g , and a number of experiments were
tried at the cost of Government.

The first Palliser gun tried, Mr. Parsons
states, was almost a fac simils of the one he
submitted in 1860, the tube being inserted
exactly-in acoordanoe with his direotions, and
the gun, when tested, fully confirmed his
previous caloulations of the increased strength
to be thus obtained. ¢¢But,” says Mr. Par-
sons, ‘ had Major Palliser been satisfied with
ooe;ifing my plan he would have done very
well, but his attempt to improve upon itb
the addition of some unsound theories of his
own resulted in a complete failure, for his
second gun burst at the first discharge ; and
several others, although they luooeodag better,
scaroely stood a higher proof than some of the
best cast-iron guns in their ordinary state.”
If the unsound theory to which Mr, Parsons
refers is the introduction of & second and
intermediate tube, we must refer him to his
incomplete specification of 1860, in which he
desoribes a similar arrangement. But whether
the principle of the gun was that of Mr.
Parsons or Major Palliser matters not so much
as that it proved itself far inferior to that
subsequently worked out by Mr, Parsons and
tried in France, The 68-pounder (8-inch) cast-
iron gun, first strengthened by Major Palliser,
was bored out to 13in., and received a wrought-
iron tube of 8in. bore and 2in. thickness.
The test consisted of ten rounds with cylinders
of 68lb. weight, and the service charge of
16lb, powder, and ten rounds with eylinders
of 136lb., &e. It resisted the hundred rounds
with oylinders increased by the weight of one
shot every ten rounds, and afterwards burst
at the seventh round with double charges and
single oylinders. Major Palliser’s second
had an internal ateelJtube, and a wrought-
iron tube between the steel and the cast-iron
shell. The wrought iron yielded beyond the
oapacity of the steel to stretoh, and the gun
burst at the first round. In the early part of
last year a 10-inch cast-iron shell gun, which
had been rejeoted as worn out, was strength-
ened on this plan by the introduction of two
wrought-iron coiled tubes, the bore being 64in.
It was tested with increasing charges, and
burst at the eighty-first round with a 612-1b,
eylinder and 161b. of powder, After two years
of experimenting at the public expense, aior
Palliser undertook to convert a 68-pounder
into a 100-pounder rifled gun. In effecting
this, however, the calibre was reduced from
8in. to 7in., and thus the gun was rendered
incapable of using its appointed ammuni-
tion, which was missing one most important
point. On trial this converted 68-pounder,
weighing upwards of five tons, failed before
it had sustained anything like the test that
the first gun Mr. Parsons made, a 30-pounder,
and weighing a little over three tons, bore
without detriment.

Now, as the case stands, it certainly pre-
sents some very ourious features, It seems
incomprehensible how a system rejected in
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1860, when advocated by Mr. Parsons, should
be accepted and to some extent adopted in
1862 when it ap) with Major Palliser's
name attached to it. For all we can see
Major Palliser would have besn unable to
patent the arrangement had not the verdiot
of the War Office, that there was ‘“no novelty ”’
in the invention, deterred Mr. Parsons from
proceeding with his patent of 1860, The
only difference we can detect is the slight
taper of the bore in Major Palliser’s system,
and the use of a hollow screw nut or washer
round the muzzle of the tube, and which
screws into the cast-iron gun, and so drives
the tube home and retains it in place. This
is an arrangement which Mr. Parsons does
not speoify, although he indicates a more prao-
tical method of effecting the conversion. But
that this plan is inferior to that pateated by
Mr. Parsons in 1862 needs no argument when
the practical facts so strongly for them-
selves. How is it, then, with the results of the
French experiments before them, theWar Office
authorities still reply to Mr. Parsons’ applica-
tions by informing him that it is undesirable
to try exgriments with his system? How is
it, too, that inthe absence of anything like
practical results Major Palliser’s project is
still patronised and experimented with? It
seems to us that the War Office has no experi-
ments to perform with the Parsons system ;
they have all been performed across the Chan-
nel, so here it is without excuse. There are
oertainly mysteries at every stage of the matter
which we ocannot attempt to explain away.
The practical and present results, however, are
that France has the advantage of us in the con-
version of her old guns, and thisadvantage will
greatly increase when the system is applied to
the construction of heavy new guns. Sf these
advantages we might long since have availed
ourselves, to the utilisation of both guns and
ammunition of old patterns, and the saving of
the public money. But ¢ they manage these
things better in France.” We shall go on

uietly watohing our neighbours’ progress, and
3::.11 probably soon hear some more startling
m%ulau respecting the French gun of the

NOTICES OF BOOKS,

T is somewhat late in the day to be discuss-
ing a volume which ought to have ap-
peared at the commencement of the year. But
the Editor of ¢ Engineering Iaocts and
Figures ’* tells us at the outset that the delay
in the appearance of his work this year is at-
tributable to a variety of circumstanoces ;
amongst others, his lengthened and serious
illness.  But although in some ts it
would have been desirable to have the
work at the appointed time, yet its practical
value is in no way da by the delay.
This arises from the ciroumstance that
contents are not of an ephemeral oharacter,
but that, on the contrary, they possess a per-
manent value, For the future, however, we
are promised a regular issue, arrangements
having been made with this special view. Mr.
Brown has taken advantage of the delay to
introduce several important paperswhich have
appeared during the ourrent year, and for
ese his readers will doubtless thank him.
The fpreaent volume is divided into sixteen
chief parts, each division being devoted to one
main subjeot, and bein, in sub-divided
aocording to the various details of*the matter,
As may be supposed, the whole range of en-
gineering, civil and mechanical, is dealt with,
and considering the mass of matter Mr. Brown
maust havehad to sift through, it is not too much

to say he has suoceeded sdmirably in his seleo- | F

tion, inasmuch as the facts are both interesting
and useful. The work consists mainly of articles
which the editor has transfe from the
%ages of the MecHANICS' MAGAZINE, the

ngineer, the Practical Mechanics’, and

* ' Engineering Facts and Figures for 1864 ; an Annual
Register of hor-l in Mechanical ng and Con-
struction.” By Axpazw Brzrrs Browx, M,E. Loadon and
Edinburgh: A, Fullarton Oo., 1865,

other journals, both English and American,
which are devoted to engineering and scien-
tifio literature.  Besides these there are valu-
able extraots from the transactions of various
soientific societies. The whole forms a very
serviceable ocollection of ineering data,
which must prove alike useful in the workshop
and in the study of the practical man,

An excellent practical manual of the pre-
sent ocondition of gas manufacture has just
been placed before the public in a second edition
of Mr. Hughes's ¢ Treatise on Gas Works,””*
which has been revised by Mr. W. Richards,
C.E. Here, as in every other branch of in-
d , considerable change has ooourred dur-
ing the last few years, so that the work is
much altered, and its original appearance
greatly improved by the introduction of several
wood “engravings illustrative of the various
apparatus. The author first treats of the
early history of gas lighting and the applica-
tion of coal gas to useful purposes. Under this
latter head we may observe that within
thirty miles of Pekin there is a coal field
having beds of salt associated with the
ooal, and streams of gas rising naturally
from the coal are conveyed to the salt works
b{ means of bamboo tubes and there used for
the boiling mt(llx evapor:tioxll-‘gog the s:lht. Other

ipes convi e or lighti e streets
zngd“houe:.y A sixgn:"hr instamt:l:goours in the
village of Fredonia, N.Y., where the in-
flammable issues from a small stream,
called Canada Way, over which a gasometer
is erected for collecting it. The first authentic
record of an experiment on the distillation of
coal appears in Dr. Hales’s work on ‘¢ Vege-
table gtatios,” published in 1726, where he
states that from the distillation of 150 grains
of Newoastle coal he obtained 180 cubio inches
of gas, which weighed 51 grains, being nearl
one-third of the whole. is result, which is
rather more thaln 8,6&0 ﬂc:ubi:.dfeet perfton,
agrees very nearly wi e production of gas
aotnallyrreilisedﬁ-om Newoastle coal at the
g:esent day. The year 1792, however, may
set down as that in which gas lighting was
really invented, as in that year Mr. Murdoch
manuf; gas, and with it lighted his
house and offices, at Redruth ; he also lighted
a small steam carriage by the same means.
This was followed bg the lighting of the Soho
‘Works with gas. Bix years later coal gas
to be used as an economical substitute
for lamps and oandles, and in 1810 the Lon-
don and Westminster Chartered Gaslight and
Coke Company was incorporated by Act of
Parliament, and from that time gas lighting
was gradually developed. The succeeding
chapters of this work are devoted to a ocon-
sideration of the ohemistry otl'.oiu lighﬁ.t;i;
the coal emplo!ed for gas-production; the
carbonisation of coal ; the choice of sites for
gas-works ; and then follows a descriptive
acoount of the various prooesses of manufac-
ture and the apparatus employed at each
stago; each chapter containing a mass of in-
formation. The treatise is a most complete
on:lof its kind, but there a.‘g:g 80 ncllmhyg rac-
tical experiences in gas making and lightin
whiehﬁieght with profit be gathered up an
made available for the purpose that we should
be glad to see & work on this subject on an
extended soale, for which there is ample room.

‘We have occasionally drawn attention to &
olass of individuals who have a fancy for
olaiming the inventions of other people. These
ﬁ:Od folks have the hazy shadow of an idea

itting restlessly and without form through
their minds, and directly they find another
man has with labour and pains worked out
ractically what they ocould not even think
into shape, thﬁy at onoe lay olaim to the in-
vention, And they are no doubt honest in
their convictions, although they are very far
from correct in their oconclusions. Of this
olass was a certain individual, who, on read-

# ¢ A Treatise on Gas Works and the Practice of Manu-

facturing and Distribu Ooal Gas.” By SamvusL
Huanzs, O.E. Becond, on, with Illustrations, revised
by W. Richards, O,E, London: Virtue Brothers, Pater-

noster-row, 1865,

ing in our columns the desori;;ltion of a clock
of peculiar construction which the invents
exhibited in the New Zealand Exhibition, in.
formed us that he invented the same thing
years ago, but had not time to work it out,
80 begged us to publish him as the inventor,
Of this class, oo, appearsto be Mr. Charle
Wentworth Forbes,* who also deeires to db-
in i l;gnself in the ﬁI:ldhof inl;rention at
other people’s expense. short, Mr. Forbes
claims to be the inventor of the revolving
turret for fighting ships, Captain Coles being
of course mowhere in the matter. Now we
shall not do much violence to common sense
if we emﬂ&dmerso these two positions, be-
cause everybody, except Mr. Forbes, know
and believes the affair to be the epposite of
what Mr. Forbes represents. However, w
will take our author’s version and see what if
amounts to. The sum and substance of Mr,
Forbes’s invention appears from his pamphlet t
oonsist in a locomotive battery for coas
defence, and the working of heavy guus o
the tumtabl:(rrinciple. For thres years Iy
laboured hard to convince the Government o
the importance of these ideas, but withou
success. We cannot find any propositiu
which could be construed into a revolviy
turret, or justify us in according to Mr
Forbes the merit of inventorship. In fact,
very genera!l is the author that even in sub
mitting his plans to Government he failed 4
furnish such practical details as would enabl
the committee to understand the matter. Wi
do not affect to raise the question of ipventor
ship as regards the revol turret ; that re
mains where it was before Mr. Forbes rush
into print. 'We only notice the circumstan,
as one a little more prominent than th
general run of those which freqsxenﬂy com
under our notice, where individuals labou
under the impression that the bare enuncia
tion of an idea entitles them to be placed g
the honoured list of inventors. ‘
Turning to better things we gladly wel
come the first part of a new edition of
Bourne's treatise on the screw propeller.t
treatise is as well known as it is appreciate
for it is the best work extant devoted excl
sively to this subject. But in course of tim
changes occur, and within the last few yea
improvements have suoceeded each other wil
great rapidity, so that portions of the formi
treatise have become obsolete, and it nee
weeding. No better time than the tfmei
could have been seleoted bf the auf gm
the issue of a new edition. It is to be gr
enlarged, and so improved by the addition|
new matter that the author promises usvi
tually & new work. It is to be continu
monthly, and completed in twenty-four parl
If the iwenty-three parts yet to come ares
brought up to the standard of that just issu
the public at any rate will be far from !
considering the moderate price d. |
present number is devoted to the historic
aocount of the screw propeller, which, althoug
of recent application with wus, appears
be a very ancient contrivance, and
have been?a.miliu to the Chinese for ages. |
European countries, however, it seems to ha
been derived either from the windmill
smoke-jack, or from the archimedean scre
The earliest ment appears to have be
made about 1683 b{ Hooke, who devised
water-mill screw, which was neither more
less than the vanes of a windmill set to o
in water. Variousimprovements were etiec
by Hooke from time to time, and the subji
was taken up by others until in 1785 Bram
worked out an arrangement for_propelli
vessels by a screw at the stern, plan/
the main appears to be that which has subi
quently come into general use. The illust
tions of the present part consist of a lat
-

® $The Revolving Turret not the invention of 0‘:1

Oowper Phipps Coles, R.N., but of Charles Went '

Forbes.” London: Dorrell and Bon, Charing Cross, U

Sc;u‘:vin(ln e for r Bl Pueevud ‘ii
o8 as ada pul

By Joux Bouaxe, C.E. chm London : L

mans, Paternoster-row, October, 1865, |
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itudinal and hori-
er's lines of the
“(reat Eastern,” and a full-page plan and
elevation of the engines of the ¢ Warrior”
ironolad ; in every respect the part before us
is well got up.

folding plate showing lo

gontal sections and bui

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE,

Value of the Sulphur in the Swansea
Smoke ; Mr. gmm’a Method of Saving st
—Eztrems Fusibility of some .Aloys of
Cadmium—Reband-s ]Jud Conductors for
Voltase Currents — New Researches on
Indium—Reduction of Potassium by means
of Alumsnium— Artificial Rubies,

last week’s ¢ Notes”” we estimated the
value of the sulphur dissipated in the

wansea ‘¢ copper smoke ”’ at a quarter of a
million sterling per annum. We based this
estimate on the caloulation made by Leplay,
which is quoted in the first volume of Dr.
Peroy’s # Metallurgy.” Mr. Peter Spenoce, of
the Pendleton Alum Works,—the 1 t
tlum works in the world, we believe,—has
put forth, however, a much higher estimate
of the value of the sulphur in the copper
smoke. The quantity of copper ores smelted
weekly at Swansea is about 5,000 tons, and
the proportion of sulphur in them averages
from 24 to 28 per_cent. * This,” says Mr,
Bpence, ¢ is equivalent to 3,300 tons of brown
oil of vitriol, and this weight I would under-
take to produce therefrom. The present value
of this weekly quantity is £9,900,” which is
at the rate of £514,800, or more than haif a
million sterling, per annum, Mr, Spence
proceeds: ¢ This quantity of acid would
mevt the requirements of our staple chemioal
manufactures, or mnearly so; while these
manufactures have never been so pressed for
3 supp:{ of sulphur ores as now. Spain,
Portu.? , Germany, Belgium, Norway, and
even Iceland are being ransacked, but have
w far failed to yield them in sufficient quan.
tity, Shall this dearth on the one hand, and
nsedless waste on the other, continue?”
There is ocertainly no good reason why it
should,

Mr. Spence invented about four years ago
2 Copper Ore Caloining Furnace,” which has
over M. Gerstenhifer’s furnace, which we
described last week, the great advantage,
besides several others, of not requiring that
the ores calcined in it should first be ground.
This farnace Mr. Spence has had in constant
work for the last three years, all the sulphuric
wid which he has used during that period,
rhether at his works at Pendleton or at
hose at Goole, having been produced by its
gency. It is of considerable length, measur-
og about fifty feet from end to end, and
wnsists of two chambers, one above the other,
eparated by a thin partition of fire-brick.

e fireplace is at one end of the lower
bamber, the other end of which communi-
ates with the chimney, and the products of
ombustion are confined to that chamber. It
sin the upper chamber,—between which and
be lower chamber no communication exists,
~that the ores are calcined. In each side of

upper or ore-chamber are six apertures,
laced at equal distances apart, and ordi-
arily closed by suitable doors. These
rtures are for the purpose of enabling

e workmen to move the ores gradually
‘om one end of the furnace to the other. At
te end of the ore-chamber is an opening
wrough which a ourrent of air is fo con-
Duously while the furnace is in action ; the
ther end communicates with a sulphuric
%d chamber. In commencing working,

batch of ore, wusually about ten
undred weight, is introduced through
le pair of doors which are farthest from
le fireplace, and so at the coolest part
" the furnace,—for, by reason of its length,
d of the position of the fireplace,
ie furnace is very much hotter, of course,

one end than at the other, Having
en spread evenly on the floor of the upper

Copper | the end of twelve

chamber, this first batoh of ore is then allowed
to remain undisturbed for two hours, At the
end of that time it is raked eight feet forward,
and a second batoch of raw ore is introduoced
into the place the first has thus been removed
from, At the end of a second two hours the
first batch is moved a further eight feet for-
ward, and the second batch is also moved
eight feet, making room for a third batch ;
and so the process on continumally. At
ours the first batoh is
withdrawn, and thereafter a batoh is with-
drawn, as well as a batch introduced, every
two hours, The action of the furnace is thus un-
intermittent, and it calcines about six tons of
ore every twenty-four hours. The ores, as they
pass from one end of the furnace to the other,
are exposed to a gradually increasing tempe-
rature, whereby olotting is entirely prevented,
and under the influence of the heat to which
they are thus gradually mtbieoted the sulfphnr
in them combines with the oxygen of the
current of air which is passed over them, to
form sulphurous acid, which is afterwards
oonve into sulphuric acid, in the usual
way. The cost of calcination by his furnace
Mr. Spence states to be only 2s. 1id. per
statute ton of ore, which is less than the cost
of calcination by the furnaces at present in
use, while for every five tons of ore caleined
in Mr. Spence’s furnace £9 worth of sul-
phurio acid is obtained, at a cost of not more
than £1, from constituents of the ore which
the ordi furnaces turn to no aoccount
whatam ether l{{e Geutenf elmr’ie far-
nace will prove oa of yieldi tter
results thmer. 8, 1:oe has trnn for the last
three years been obtaining from his, may be
fairly doubted. Be that as it may, we really
seem at last to have reached the beginning of
the end of the enormous waste which has so
long been going on at Swansea of a substance
which is quite as important to the chemical
arts as iron is to the mechanical ones.

The most fusible alloy at present in use is a
compound of two parts by weight of bismuth
with one of lead and oune of tin. It is called
¢¢ fusible metal ” par ezcellence, by reason of
its melting at so low a temperature as
9375 deg. Centigrade. Dr. C. R. von Haper
has found, however, that by the addition of
cadmium to alloys of bismuth with lead and
tin, compounds may be produced which will
fuse at a lower temperature still. An alloy
of four equivalents of cadmium with five
equivalents each of lead, tin, and bismuth is
quite liquid, he states, at 65-5 deg. Cen-
tigrade. In parts by weight this alloy would
consist of cadmium 224, lead 517-5, tin
295, and bismuth 1050. An alloy of three

uivalents of cadminm with four each
of tin, lead, and bismuth fuses at 675 deg.
Centigrade, and an alloy of one equivalent
of cadmium with two equivalents each of
these three other metals at 68:5 deg. Cen-
ﬁfgrade, which isalsothe fusing point ofan alloy
of one equivalent each of all the four metals.
Dr. von Hauer made these alloys by fusing
their ingredients in a covered porcelai
cruciole at the lowest practicable temperature.
Their melting points were determined,—
under hot water, and also by placing a
thermometer in the fused mass, without
water,—after they had been melted and
cooled several times. They all become pasty
at lower temperatures than those given above ;
the temperatures quoted are those at which
the alloys are perfectly fiuid. It should be
added that, unfortunately, all these alloys
very rapidly oxidise when placed in water.
It 1s generally taken for granted that in the
voltaic circle eleotricity ciroulates in the mass
of the wire through every part of its transverse
section, and is not confined, as is the case with
frictional electricity, to the surface only. Mr.
John James Waterson has been led to examine
whether or not there is any experimental evi-
dence that the fact is as thus supposed, and he
has come to the conclusion, not only that there
is no such evidence, but that what evidence
there is respeeting the matter tells the other
way. The grounds of this conclusion he has

rcelain | has itself to

set forth in & communication which appearsin
the September number of the ¢ Philosophical
Magazine,” and in which occurs this very
noteworthy passage: ¢ Barlow and Harris
have proved that the power of magnets re-
sides on their surface, and, of course, induc-
tively in the space exterior to that surface.
‘What if this should also be the case with the
ourrent force in a submarine cable ? would it
not lead to the adoption of flat conductors ?
would not a strip of silver-leaf or copper-foil
one-sixteenth of an inch in breadth conduct
as well as the wires of the Atlantio cable?
Theoretioal considerations lead me to believe
that it would, and that with a strip half an
inch in breadth we should have a conductor
equal to a wire of nearly half an inch diameter.
Ample surface of conduoction with correspond-
il:g ow eleotro-motive force (or, as it may
otherwise be expressed, low electric pressurs)
seem to be essential to the permanent success
of long submarine cables; and as strength of
oore is not required, it seems to me that the
riband form of conductor might well deserve a
trial by those practically interested in the
question.” The value of this sﬁgestion,—-
which we incline to estimate highly,—might
be ve! readilé' tested.

Professors C. Winkler and Schratter, who
are the only chemists, other than its dis-
ocoverers, MM. Reich and Richter, who have yet
experimented on that latest-discovered and as
yeot least-known of all the elements, have each
recently published some new researches on
indium. Winkler finds the atomic weight of
that metal to be 35918, instead of 37-07,
which Reich and Richter estimated it at.
Schratter states that the magnificent blue line
in the spectrum of indium, from which the
metal derives its name, does not coincide with
any of thoe dark lines in the solar trum,
ani henoe deduces the conclusion that this
element does not exist in the atmosphere of
the sun. Both Winkler and Schrotter agree
with the discoverers as to the physical charac~
teristics of the metal, which seems to closely
resemble eadmium in colour and lastre, but to
be softer than cadmium, marking paper easily.
The streak produced by it on paper is bright,
with a very slight e of grey. Reich
and Richter believed that indium was not

recipitable by sulphuretted hydrogen, but
gohratter finds that that gas will precipitate
it from any solution which is sufficientl
dilute and not too acid. The precipita
sulphide cannot be distinguished, as regards
colour, from sulphide of cadmium. Indium
seems, indeed, to bear in all respects a very
olose likeness to cadmium.

According to the ¢ Zeitschrift fir Chemie
und Pharmacie,” Beketoff has found that
potassium may be reduced by means of alumi-
nium more readily than by any other agent
yet tried. If we had cheap aluminium,
therefore, it would enable us to cheapen
potassium ; but, of oourse, aluminium will
never be used on any extensive soale for the
reduction of potassium so long as aluminium

gobtained by means of sodium.
The potassium compound best adapted for
reduction by aluminium is the hydrate.

Many chemists have endeavoured to pro-
duce artificial diamonds, but hitherto with
invariable insuccess. Most of the other gems,
however, have been produced artificially, the
artificial stones having exactly the same com-

ition and properties as the natural ones.
E:bieo have till now been the most difficult

ms to produce artificially, but MM. Ste.Claire

ville, Caron, and Troost have just commu-
nicated to the Aoademy of Boiences a method
by which they can be mede with ease,
mixture of fluoride of aluminium with a small
quantity of fluoride of chromium is placed in
an earthen crucible which has first been
carefully lined with calcined alumina, after
the fashion in which it is_customary to line
crucibles with charooal. In the centre of
this orucible, in the midst of the mixture of
fluorides, is placed a small platinum crucible
containing boracic acid. e outer crucible
having been well covered, the whole is ex-
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posed to a temperature sufficiently high to
volatilise both the boracic acid and the fluo-
rides. The vapour of the boracio acid then de-
composes that of the fluorides, with formation
of fluoride of boron and deposition of crystals
of the mixed oxides of aluminium and chro-
mium. If the fluorides were originally mixed
in the right proportions, these orystals will
have exactly the same composition, and ex-
aogy ot:.ll:or same colour, lm“:ia speocific gravifty,
an perties, as the most fect
natural mbg: per

THE COAL-FIELD OF SOUTH STAFFORD-
SHIRE.*

BY Prormssor J. Brerz Juxes.

Tas Proressor said he wished to limit the sub.
jeot of his lecture to the elucidation of the point
that while there were doubtless large tracts of
coal measures, containing good beds of workable
coal, concealed under the red rocks of the mid.
land oounties, there were certainly some tracts,
and poesibly many, where there were no coal
messures beneath those red rooks. There would
be nothing in this that was not familiar to all
theoretical or soundly practioal geologists, but he
thought the point was one which was not suffi.
oien&y attended to. He would endeavour to ex.
})hin the matter in such & way as should render
t clear to those even who were not geologists.
He then referred to geological maps, sections,
and diagrams illustrative of the order of sncoces-
sion of the different groups of beds with which
he had to deal, and of their relations one to the
other. Each of these groups of beds had been
formed by the deposition of sands, clays, and
silts in water, chiefly that of the sea, limestone
being formed at intervals by the growth of marine
animals, and coal occurring occasionally in one
gronp, the produce ofthe debris of plantschiefly,
not wholly, terrestrial. After the formation of
each of these great groups of beds an interval
ooourred during which not only was the deposi-
tion suspended, but the previously formed
were disturbed by foroes acting from within the
earth, such as are indicated by earthquakes, and
greatly eroded by denuding agencies acting from
withoat—namely, by the ses, and by the air, rain,
rivers, and all other atmospheric agencies. By
thess latter actions new surfaces were formed on
the previously existing rocks, and when the
were again depressed beneath the ses, and fre
dopojo: took place mpon these surfaces of
erosion, that relation was produced which geolo-
designate as unconformability. This un-
oconformability of one set of beds to another was
always proof of an interval during which the
lower set were disturbed and more or less de-
stroyed. The red rocks of which he had to speak
were divisible into two groups, the appermost of
which were oalled new red sandstone or triassic
beds, and the lower permian. The new red sand-
stone formed the base of the mesozoio or seocond-
" ary series; the permian the top of the palesozoio
or pri series; and this, with the coal mea-
sures, carboniferous limestone, and old red sand-
stone, may be called the upper palmozoic, while
the silarian beds and all below them may be
called lower palsozoio. The carboniferous lime-
stone was oertainly formed in a sea which spread
over the greater part of the British Islands, but
an island or islands formed of the lower pal®ozoic
beds then stretched across the midland counties
from Wales, through Shropshire, South Stefford.
shire, and Warwioksbire, iuto Leicestershire, and
perbaps still farther to the east and south. 'In
oonsequence of the existence of this land in the
carboniferous limestone ses, little or none of that
rock was formed in the districts named. Suabse-
quently, however, this land wasdepressed beneath
the water in which the coal measures were formed,
and the uppermost beds of that group spread in
level sheets over that land, so that the whole
distriot was covered with coal measures from
Bouth Wales into Bootland, a few very small islets
of lower palmosoic roocks probably peering
through the coal measures in North Wales and
Shropshire, in Charnwood Forest, in Cumberland
and Westmoreland, and in the highlands of the
Sootch border. There was then a period ofdisturb-
ance and denudation, in which the coal measures
were rent and faulted, and oertainly a good deal
eroded. Upon thiseroded surface the permian beds
were deposited, but we have noproofthatany large
mass of permian beds was deposited on any other

* Read betore the Britiah Assoviation,

rock than coal measures in the midland counties,
thoagh in Yorksbire and Durham it rests on
the millstone grit. After the deposition of the per-
mian beds, another interval oocurred, in whioh
there was yet more distarbance and destruotion,
and the coal measures especially suffered so much
as to be separated into the isolated patches form-
ing our present coal-fields. The coal measures
which originally spread over the old red sand-
stone of South Wales and its borders, connecting
the Forest of Dean ooal.field and the Bouth
Welsh coal.field with those of the Clee Hills and
the forest of Wyre, were then probably removed.
And it was then that the great arch of coal mea-
sures which spread over the Derbyshbire and
Yorkshire hills was swept away, and the lower
rocks exposed, and a similar destruction caused
of the carboniferous rocks whioh formerly spread
far into North Wales. That this destruction of
the carboniferouns rooks took place in the interval
between the permian and the triassic periods is
proved by the triassic beds alone resting on the
denuded edges of the millstone grit and carbon-
iferous limestone in South Derbyshire, in North
Staffordshire, and in the Vale of Clwyd, and the
borders of Denbighshire and 8hropshire. The
triassic beds (or new red sandstone) were prob-
ably spread over a still larger surface than that
which is now covered by them. Upon the top
of this new red sandstone, as on a level floor,
were laid down in succession the lias, the oolites,
and the cretaceous series which spread over the
south;east of England. These alsoonce extended
far to the north.west of their present limits.

‘The old dislocations (or faults) which had been

found in the carboniferous rocks during the first
period of disturbance were again acted on at
subsequent periods, and new cracks and fissures
probably produced, causing great vertical dislo.
cations in the newer beds, but there has not
since the triassio period been in the midland
counties any great bending or tilting of the strata,
the new red sandstone seldom departing more
than 10 deg. from the original horizontal position
in which its beds were deposited. The practical
problem for solution is, under which part of the
new red sandstone do coal measures with work-
able coal still remain? How thick is that new
red covering in those partsa? Do the permian
rocks also ocour there between the new red and
the coal measures? This problem is one which
may fairly be put before Her Majesty’s Geolo-
gical Burvey, under Sir R. I. Murchison, with
the expectation that some approximation to ite
solution shall be authoritatively stated. Though
not authorised tq speak for the Director-General,
or his colleagues, Mr. Jukes would for himself
be inclined to accept the responsibility to a cer-
tain extent. The Geological Survey should be
able better than anyone else to eay, first, what
is the approximate thickness of the new red
sandstone at any looality ; secondly, whether
permian rocks would be likely or not to ocour
below it at that locality, and how thick they
would probably be ; thirdly, whether it is more
or less like) t a good thickness of coal mea-
sures should remain undestroyed beneath those
two groups of red rock in that locality. Mr,
Jukes referred to diagrammatio sections, show.
ing three possibilities for the upper palsozoic
rocks beneath the plains of Cheshire; the first
with & good thickness of coal measure under-
neath the new red sandstone, isolated patches of
permianonly occurring here and there; the second
in which, the new red sandstone and permian
remaining the same, the carboniferouns rocks were
thrown into greater undulations, and the coal
meagures cocasionally denuded, 8o that the new
red sandstone rested direotly on oarboniferous
limestone ; and the third in which the new red
sandstone above, and the coal measures below,
remaining the same w8 in the first, a mach

ter thickness of permian rock intervened
continuously between them, causing the coal
measures to lie at an additional depth of many
hundred feet below the turface. In his opinion
those three supposed cases were almost equally
probable, and several combinations of them
might possibly oceur, reundering the cases still
more complicated, and the search for coal one of
frut hasard and wacertainty. What was true
or the plain of Cheshire between the coal-fields
of Denbighshire and North Staffordshire was
also true for the other areas of new red sandstone
between those coal-fields, and those of Shropshire,
South Staffordshire, Warwickshire, Leiceater-
shire, and Nottinghamshire. About the latter dis-
triot, however, there were large spaces
in which it could be predioted with ocon-
siderable oertainty that the mew red sand.

stone had no coal measures beneath it, but re.
posed directly on millstone grit, i

limestone, or on one of the lower palmoscic
groups. As rds the thickness of the mew
red sandstone, it is probable that each of the
two sub-groups into which it is divisible at.
tains & maximum thickness of 1,000Rt. or 1,500ft,
though it is doubifa]l whether they ever both
have that maximum at any one locality. In
sinking for ooal, anywhere in the red maarl,
then, it would be only prudent to allow 608
yards or 1,800ft. for the thickness of theinew
;ed nnd;,tone, “id 300 or 400 yards addivonal
lor possible permian rocks. A possible thickness,
then, of 1,000 yards will have to be be-
fore arriving at that point at which the ooour-
rence of coal measares is possible. If they do
ooour, a still farther depth of 300 or 400
may bave to be reached before a good workabls
bed of coal be found. At the Dake of New.
castle’s pite at Shireoak Colliery, near W

after piercing the permians they sank 1

(more than 400 yards) before reaching & good
workable coal. But after sinking the first
1,000 yards it is quite possible in Obeshire,
Staffordshire, and %arwiohhin that the pit
would come down into coal measures containing
no coal, or into some of the rock inferior
to the coal measures, the latter b.ﬂ. having been
there washed away by denudation before the
covering of red rooks was deposited. If we look
at the geological map, and observe the wayia
which the coal measures, once so widely spreed,
and so continuous, are now se| into
detached ooal-fields by aress in which lower rocks
appear at the surface, and recollect that the part
not covered by the red rocks may be only a fair
representation of the general comdition, thet
which is covered by them, we shall be at once
aware of the uncertainty of finding coal at all
beneath any given district of new red sandstone
in the midiand counties. Suppose the new red
sandstone spread over Derbyshire and Denbigh-
shire, as it does over Cheshire, it is obvious that
in large of the former counties it would
repose directly on millstone grit, on carboo.
iferous limestone, or on upper silurian rocks.
There is a poesibility that it actually does m

in hrgt;vpnm of Cheshire, S| .
shire, Worcestershire, and Warwickshire, as it
certainly does in Bouth Derbyshire and the
adjacent distriots. An important element for
the solution of the problem is the exact deter.
mination of the nature of the boundary faalis
of the midland coal-fields. If these are msre
lines of dislocation, all the coal-beds in the
coal-field must be found beneath the adjacess
red rocks at some depth or ether, and thes
red rocks must have spread over the coal-field
with the same thickness which they have catside
it. If, however, these lines are of the nature o
old oliffs, then it is quite possible that the cod
measures with their valuable contents may hsve
been more or less completely destroyed, and the
red rocks merely taken their place. Viewed in
this light, such operations as those proposed by
Mr. 8. Baily, of Walsall, and by Mr. Beckstt, ©
drive through the boundary near Essingtos,
and then bore, are very important. Lord Shrews-
bury not long ago bored on the downthrow sids of
g:e fault at the back o{l Breaeeofn Cbnﬁ, ::Lr
ugeley, passing through 629ft. of new
stone, {md through 351ft. of genuine coal mes-
sores below it, but without meeting with say
bed of coal such as he is working at his pits s
quarter of a mile off. Any exploration in pear:
proximity to one of these boundaries, however,
likely to be more valuable in giving us informe-
tion as to what we may further on thas
in directly profitable results. Numerous triaké
have been made of late years in different parts
of the red rocks, which could only have a foolish ‘
waste of money as their result. Lord Stamford
bored 665ft. in the new red sandstone of High-
g:me Common, near Enville. Another gentlemsa
red 390R. into the same rook at Swindon;
another 566f., beginning in the red marl st
Great Chatwell, near Lilleshall. The late Mr
Unett sank and bored 664it. into the permians
Smethwick. A boring also was made in
of water to a depth of 617t. in the new red
permian, at Goldthorn Hill, near Wolverham
ton, and numerous other similar trials have
made. All such experiments, if made in
of coal, are quite futile, Anyone intending
try for coal beneath the red rocks must be
pared to sink boldly 1,000 yards be he
a chance of meeting with the coal measures.
is quite possible that the red rock

(taking triss snd permian together) may ha
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that thickness at sny spot that may be selected.
There is, then, & chance, and only a chance, of the
speoulator finding himself in the coal measures
with ‘{::l beds of workable coal still beneath him,
Bat is also a’chance of finding coal-measures
destitate of valuable beds, or of not finding an
coal measures at all, but coming down into mill.
stone grit, or carboniferous limestone, or some
Jower palvosori rock, the ooal measures Laving
been removed by denudation before the red
i In such a hazardous
on we cannot expeot private individuals
It moust either be undertaken by a
combination of ﬁropriotou such as is now being
carried out by Messrs. J. 8. Dawes within the
limits of the Staffordshire coal-field, near

Hales Owen, or it must be undertaken at the ex- | j

pense of the nation. Mr. Jukes declared his own
to be that the national importance of
determining the extent and position of the coal-
fislde beneath the red rocks of the midland
oounties is so vast that the exploration must be
made at the national expense, with, of course,
every fair provision for its repayment by those
most immediately benefited by it.

PROGRESS OF GUN COTTON MANTU.
FACTURE.*
Br Mz. Prexrice,

(Concluded from page 223.) :

second thing calling for remark relates
r safety to the workpeople employed.
British Aesociation was last year informed
the introdnction of the wet process, by which
gan cotton was manipulated through all its
stages in a damp or wet state. The suggestion
that this plan should be adopted was made by
Dr. Miller, when, with Dr. Frankland, Dr. Thomas
Richardson, Professor Abel, and Mr. Scott
Raseell, he visited the manufactory, and in-
spected the operations. This has been extended
eren to the point of storing under water. The
magasines at the factory now containing the
sock of gun cotton ropes, cut up into mining
charges, consist of tanks with tons of the
material submerged in many more tons of dis-
tilled water. As orders are reoceived charges
are taken out of the water, and in a fow hours
are ready for packing and delivery. - It being
therefore unnecessary that any large quantity
of explosive gun cotton shounld be kept on the
works, great safety is attained, and the chauce
of any alarming accident is entirely removed.
In the application of gun ootton to rifles and
sporting considerable experience has

besa gained. The latest trials have been ve
succeesful, and indicate that we are arriving
ot the principles by whioh cannon cartridges
a0 may be successfully prepared. From the
wientific point of view there are no instantaneons
forces generated either mechanically or chemi-
um motion or auy process of composition
or position can only take place by degrees;
bat from the ical point of view there are
;o:-wpmdu h'::]ich deciompoee with sach immense

ity, which require such an extraordina
small space of time for their decomposition, th:{;
for all intents and purposesthey may be consi-
dered instantaneous. Sach compounds are called
falminating. Experiments with gun cotton show
that it may be made, practically speaking, in-
santaneous in its decomposition. Using high
densities (30—401b. per cubic foot) in an open
condition, or in other words producing many
channels through the dense mass of the com-
pound, the destructive effect of such confined
mames of gun cotton is, in every respect, similar
to the strongest fulminates. It is well known
that falminating compounds cannot be used for
propelling projectiles, on account of the destruc-
tive effects produced upon the guns. The whole
point of the possibility of the application of gun
ooiton therefore turns upon the question,
whether or not s certain quantity of gun cotton
ean be made to decompose in the giventime re-
quired by a mass to move through a certain dis-
tasce, when propelled by a force limited to the
of the gun. It wonld lead too far to
eater into the details of the trials which have
stisfactorily showed that the time of decomposi-
tion of & certain gun colton charge may be in-
| oreased considerably beyond the requirements of
theartillerist—or the compound may be made too
tlow for purposes of artillery. It has been found
that the gun cotton charge must be divided into
tleast two individually difforant parts, which, for
the mke of olearness, may be called the exterior
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and the interior charge. The mechanical com-
position of both these is materially different ; the
exterior being a small fraction of the whole (from
about one-sixth to one-third) in an open condition
of low density (3lb, to 10lb, per cubio foot) in
relation to the space in which it explodes. This
generates the initial 'Fhro-nro required to start
vhe shot from rest. e interior charge on the
other hund being sufficiently separated from the
other, by a strong resisting medium, and
ignited at one or more ends the explosion
of the outer charge, contains the remaining
quantity of gun cotton (5'6 to 2°8) under a
high density (40lb. to 80lb) The objeot of
the interior or core charge isto generate the
pro'yelling gas during the motion of the pro-
joeotile through the barrel of the gun, and
to supply the gas at a rate corresponding to
the accelerated motion of the projectile. The
resisting medium which separates the outer
and inner charge may be a oylindrical tube of
oonsiderable strength, and it has been found that
the relative quantity and density of both charges
—outer and inner—and the dimensions of the
cylindrical tube, its inner diameter, lengths, and
thickness, are quantities 8o intimately connected
that the omission of or inatteution to one of them
wholly impairs the effect, uniformity, or powers
of the gun cotton cartridge. Without going into
actual figures it may be stated that &:m glitial
velooity of the Enfield rifle projectile, with the
use of such gun cotton cartridger, already exceeds
the initial velocity of the service gunpowder
charge. This has been tested by means of trajec-
tories due to gun cotton and gunpowder charges,
each projectile recording its path of flight or
trajectory. The maximum incurvation of the
trajectory of the service gunpowder charge of the
Enfield rifle, within a hundred yards of the
muzsle of the gun, being on the average 33in.—
that of a series of gun cotton oartridges made on
the above principle has been, on the average,
8}in.; the cotton trajectory being therefore
flatter by {in. in the first hundred yards. The
path of the projectile was recorded by means of
screens, every 50ft. apart. These velocities have
been obtained with a service Enfleld rifle, out of
whioh about two thousand gun cotton rounds
have been fired, without any signn of distress
upon the gun, as officially reported by the inspec-
tor of small arms at Woolwich.

The trials of gun cotton cartridges for rifles
and ordnance being in course of progress, it is
for the present preferred not to give definite
quantities respéoting the oonstruction of such
oartridges. When the gun cotton charges shall
have been finally settled by the Government com-
mittee, a full account of the trials will doubtless
be given. The cartridges will give still better
results when made with machinery better adapted
to ensure uniformity of construction. The actual
dimensions and quantities of gun ocotton car-
tridges for fowling or sporting guns may be given,
from which a general idea may be gained as to
the construction of gun ootton cartridges.
Breech-loading sporting gun, gauge No. 16,
charges made up in cases, gun cotton charge:
exterior, 4'3 gmins cotton muslin ; interior,
18 ins of solid 6.fold braid of fine yarn;
density of core charge, 67 383lb. per C. F.
Dimengions of cylindrical tube containing core
charge : lengths of tube, ‘94in.; inner diameter,
*86in. ; outer diameter, ‘5in. First wad, next the
gun cotton cartridge, boiled in wax; second wad,
soft, as usual, loz. of shot, ignition of core charge
both ends. The shooting of this cartridge is
superior to sporting ganpowder in every respect.
One little incident from the sporting field is not
without significance. The boy carrying the game
bag made the following homely remark :—** This
cotton business is likely to be & bgd thing for the
birds,” ashe found his wallet 8ffing much more
rapidly by the gun which was fired with the gun
cotton than that charged with gunpowder. Such
aremark would not excite surprise with any
person who had szen the greater penetration,
and the more equable distribution of the shot, as
shown by the state of tha targets after a com-
petitive trial with each explosive.

LAUNCH OF THE *“ LADY DERBY.”

Somm time since Messrs. Maudslay snd Co.
purchased the extensive building-yard at Green-
wich which formerly belonged to the National
Boatbuilding Company, with the view of adding
shipbuilding on a large scale to their former
business. The keel of the first vessel built in
tho yard was lsid last May, aud the launch took

place last Satarday. The ship, which was named
the ¢ Lady Derby,” is a screw steam vessel built
for the General Iron Sorew Collier Company.
She is a fine specimen of naval architecture, and
wes designed on Henwood’s patent dynamical
rinciple. Her dimensions are as follow :—
fnngt over all, 182ft. 6in.; between ndi-
culars, 175ft. 6in.; breadth moulded, 27t 6in. 3
depth moulded, 18ft.; tonnage, 639 56-94, build-
ers’ messurement; gross register tonnage, 680.
She is classed A B at Lloyd’s, but in several
points she is stronger than is required by their
rules for vessels of this size. The engines are of
90-horse power, but will work up to 500 or 600.
They are on the most approved principle for
vessels of this sort, tnking up but a emall spa
and leaving & spacious hold capable of containin,
700 tons of coal or other dead weight, or 800 o
measurement cargo. This launch at East Green.
wich is an occasion of some note, as it marks the
ocommencement of large works in connection with
one of the first engineering firms in the country.
Like other eminent engineers, Messrs. Maudslay
had until lately been in the practice of handing
over the construction of ships for which theycon.
tracted to builders whom they supplied with en-
gines. They have now entered on the extended
branch of operations for themselves, and have
fitted up a spacious yard with workshops of great
size, whither it is probable that their Lambeth
factories may in time be transferred. The launch
was conducted in an unusually quiet manner and
the flags were flying half-mast high. Tbis sight,
80 at variance with the occasion, was accounted
for by the lamented death of Mr. Fitspatrick, one
of tho oldest and most valued servants of the firm,
and latterly s partner. He died almost within a
day of the time named for the lsunch, having
been busily engaged in the preparations up to a
very few hours before his death. Had s post-
ponement of the launch heen practicable, it
would have been the course adopted by the other
members of the firm, but circumstanoss rendered
this impossible, and the launch was duly carried

out.
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PNEUMATIC DESPATCH RAILWAY.

THE works of the above line between Holborn
and Euston Station are now completed, and the
line ready for opening. To test the working of
the Company’s tube on Tuesday Iast, a small
goods train was driven through from the Central
Station in Holborn, passing beneath Holborn,
New Oxford.street, Tottenbam-oourt-road, Hamp.
stead-road, and Drummond-street on to the Eus.
ton Station, a distance of about two miles, baving
some sharp ourves on approaching the North.
Wesiern Station. The tube is 4R, 6in. high, and
about the same width, the rails being fixed in it
for the carriage-wheels to run upon. At the
Central Station in Holborn two tabes are oarried
bepeath the footway and ground floor of the
building ; one connecting Euston Station with the
Central Station, and the other being intended to
connect the latter with the Post-office in Bt,
Martin's-le-Grand. This tube has only been carried
to Holborn-hill. 1nthe Holborn Station the back
portion of the building is occupi bythmboiln:*
each of which can be worked up to a pressure
80lb. per square inoh. As arule only one boiler will
bo worked at a time, though all three can be used if
n Between the boiler-room and the
arrival and departure platform is the engine-
room, fitted with two 24.borse power engines,
which work the shaft of the circular diso or fan,
22ft. in diameter. This, revolving rapidly upon its
axis, having enclosed air chambers, can be used
either for propelling the laden trains forward by
utmospheric pressure behind them, or for draw.
ing them back through the tube by forming
partial vacnum before them. The trucks of
goods, accompanied by one of the attendants,
were blown through the tube to Euston in about
five minutes, showing the ease with which a por.
tion of the goods and parcels traffic of the metro.
polis will shortly be conducted. Wheatstone's
telegraphic apparatus is used at the stations,and
is found to act well. In the station there are
two main lines of rails and three sidings, the
distanoce between the rails being 3ft. 8}in. There
are also two traversing platforms for shifting the
tracks from one part of the station to or,
The Duke of Buckingham, the obairman, and
eome of the directors of the company, were
blown from theuHolt:lo‘m Etn:hot:,. under the
supervision of Mr. mm engineer,
through the tabe to Euston, the distance being
wogomplished in five minates.
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made twenty holes, serving for the setting of
a similar number of very n‘hort brass rods D;
secondly, of twenty electro.magnets E, hav-
ing ome of their extremities supported by the
shoulders of the radii, and the opposit eextre-
mities being on the level of the external
part of the felly. The disposition of the electro-
magnets is 50 arranged that their bobbins rest
internally on the fell{, whilst their polar surfaces
oross through the felly externally, and are level
with it, The motive wheels are keyed on the
axletree for the gnrgou of crossing between them
their radii, aud therefore the electro-magmets
which com| them. Buch position of the
wheels on the axletree produces on the rail an
attraction for each fortieth part of the circum.-
ference run over,

The axletree by which the two motive wheels
are connected carries the distributor o, consisting
of a commutator similar to those employed in
apparatus for natural philosophy. It is com-
posed of two hardened caoutchouc discs, on the
circumforence of which are alternately set twenty
ivory and twenty platina plates. On each of
these latter is placed s rod, on which is fixed one
of the wires of the electro-magnets, and corre-
sponds to it in the wheel between the two circles ;
another entirely of platina, having a smaller dia-
meter, is placed and carries on its sides forty
brass rods, each of them oorresponding to an
eloctro-magnetio wire. This distributor keyed
on the axletree is completely isolated by the
sdjunction of the csoutchouo hereinbefore de-
soribed. Underneath the circles a division plate
F supported by two cross pieces T is placed, and
oarries the spring hammers V of the commutator.
This division plate consists of an ivory plate
having two slide bars, through which pass the
stems of the hammers. By this means and with
sdjusting sorews their length is regulated:
These two hammers are composed of steel
springs having their extremity provided with a
brass prism, the stopper of which is in permanent
oontact with the ciroumference of the gi:tﬁbllm
ciroles. A brass plate connects these bammers
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together, and the electric current csn tnervuvy
pass from one to the other; they are in commu-
nication by s bolt end a movable rod with a
grooved roller &, serving to bring them the cur-
rent. Another roller is in direct communication
with s spring bearing on the brass circle of the
distributor. In the centre of the two rails form-
ing the line are two metallic wires H, similar to
tolegraphic wires, and on which run the brass
rollers hereinbefore referred to. These wires
are in direct communication with a batte
placed at one extremity of the line. Bg{ suc
arrangements the patentees avoid, firstly, the
inconvenionces of having a battery close to the
passage of letters and parcels; secondly, the
difficalties of properly handling a large number
of voltaic apparatus, and the expenses attending
the transport of considerable dead weight. It
will be therefore required to fit at fixed stations
s battery, as is done for the telegraphio lines, and
which battery by mesns of the conductors will
supply with electric current the apparatus during
their transit.

By the arrengements hereinbefore described
the current produced by the battery runs through
one of the conductor wires, passes on its grooved
roller &, with which it is in contact, crosses the
division plate F to reach the hammer V in juxta-
;ooition with one of the distributor platina plates.

he current then follows the wire conducting to
an electro-magnet E, and, egressing through the
second electrode of that magnet, passes the pla-
tina disk Q through the spring in contact with
it, and returns to the battery by following the
second roller and the conductor wire opposite to
the one it had started from. The force instan-
taneously produced in the electro-magnets causes
on each attraction a displacement of the wheel,
and oconsequently a corresponding motion of the
distributor circles. On acoount of this move.
ment the hammer in contact with a platina plate
is moved on an ivory plate. The current being
now stopped on that side through the
opposite hammer, which in consequence of the
orossing of the radii, as hereinbefore described,
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substances have been employed for the defaca-
tion of cane juice, the principal of which are—
ballooks’ blood, nut galls, sulphate of zinc, alom,
sulphate of alumina, sulphurio acid and lime,
and subaoetate of lead.

In one prooess of clarification the juice, as it
i expressed from the cane, is run into the clari-
fiers and a battery ofegms. The clarifiers are
oopper pans with arched bottoms, into which the
juice from the cane is conveyed, From these
pans it is run into the battery. These pansor
teaches are also of copper. As the jaice becomes
concentrated, each pan is filled up from the one
next behind it, until the striking teach is fal
of granulated sugar, which is then ladled into
shallow wooden vessels and conveyed to the cur-
ing house. An improvement upon the old system
of ladling is now much used. It consisis of &
copper pan or dipper, fitting the inside of the
striking teach, and having at the bottom  large
valve, opening upwards and worked by a lever.
The dipper is attached to s orane which com-
mands the striking teach, and a gutter to the
coolers. This implement enables the strikisg
teach to be emptied and refilled in much lesstime
than by the ladle. The pans are set in brick
work, with a farnace under the striking teach,
and a flue through which the heat passes under
the range and under the clarifiers to the chimney.
The megass from the cane mill is dried and used
as fuel for the battery, being much better suited
for that purpose than any other convenient fucl,
as far as heat goes, a quick fire being required.
By placing the boiler of the cane mill at the end
of the battery, so that the produots of combastion
may pass from the latter to the former, a ssviog
of fuel is effected. ]

In another and improved method of clarifics~
tion the necessary heat is obtained by stesm.
This is a great improvement, and by its adope
tion the process of manufacture is facilitateds
and the coloar and quality of the grain are im-
proved. It is more economical in the workings
and admits of more perfeot regulation of tem
perature. Fig. 1 shows a transverse section
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s boiling-house fitted up with the latest improve.
meuts, snd worked by steam heat. is a
t-iron tank to receive the cane juioel

up from the mill by the pump; Bisa
copper trough fitted with outlet plugs of wood,
throogh which the juice is supplied from the
tank to the clarifiers; C is a copper olarifier,
8. in diameter, fixed in a cast-iron steam ocase
which is fitted with steam valve, two-way cook
and plug, oondense box, &c.; D is a copper
trongh with plugs for supply of olarified
juce to the bag filters. D’ is another copper
troagh for carrying off soum, &o., from the clari-
fers throngh the large opening of the two-way
E are condense boxes to the olarifiers
with pipe to feed-water supply for boilers. F
wro beg filters, each of which is provided with a
opening into a copper main to wrought-

iron tank H, from which the juice is sapplied to
the evaporator through the pipe H!.
wroaght-iron evaporator J is fitted with a steam
valve, of copper pipes, expausion box, and
There is a copper pipe fer dis-
ing the liquor from the evaporator to a
iron tank, where it is stored for supply
wonie-jus through a copper main. The
monts.jus or juice elevator is fitted
valve, and is made of sufficient
sastain a pressure of 501b. per square
A oopper pipe O, which is fitted with a
ipa down to near the bottom of the
throngh this pipe the liquor is
pressure from the monisjus to
rroug iron t;n& P, fromlwh::hitilm
e trough Q, to supply the charcoal
.R,whioha.ro sometimes made of cast and
wrought iron, or even of copper, if
stopcock is fitted to each filter,
to a copper main, through which
ice pasees into another tauk, from
ich it is drawn through the measare into the
pan for granulation. U shows the
of steam pipes ﬁ-omthoboﬂ;x: to the
evaporator, monte-jus, . The

of Cornish oonstruotion, and measure
by 6R. diameter, having 3ft. flues.
also several wrought.iron tanks for
. fitted with supply pipe, cooks, &o.
will be found a very suitable arrange-

but circumstances may and do arise

wh;: diffsrent du-ung:hmenu :::l adopted.

ving considered the gen arrangements

of the boiling-house it will be as well to proceed
in order with the detail desoription of the various
spparatus therein, The steam clarifier, which is
Mgn in section at fig. 8, is 6ft. diameter, and
coasisis of & hemispherioal copper pan A, which
ishammered ous of one piece of copper, aad
fired by & flange laid off to an outer oast-iron pan
B; a spaoce is allowed between the two pans for
the passage of steam. A copper light course O
fized on the top, and s wrought-iron ring D is
laid on the flanges, the whole being bolted through
with {in. bolts 4in. centres. At the side a steam
nive E is attacked, by which the supply of steam
is regulated. A gun.metal two.way cock F is
at the bottom ; the smaller branch is used
drawing off the olarified juice, and the
larger one for the scum. A gun-metal plag G,
with copper rod and handle, is ground into the
the oook; this plug is withdrawan when
soum and heavier matter are to be let out.
the bottom of the oast-iron pan a small
wroaght-iron pipe H is inserted, by whioh the
Waler is carried off to the oondense box. The
Juce in the clarifier is raised to a temperature of
176 dog,, and sufficient milk of lime is added to
Meulralise the acid in the juice. The heat is then
ooatinaed till » soum, consisting of impurities
prosent in the juioce, has risen to the surface, and
Sppears about to orack. The time oooupied in
this should be aboat ten or twelve minutes from
the commencement of the operation. The steam
is then shat off, and the liquor aliowed to subside
for ffseen or twenty minutes, when the socam will
be found to remain at the top, some heavy matter
vill have fallen to the bottom, and between
them will be the clarified came juioe, clear, and of
8 pale scraw colour, The claritication being com-
Plote the two-way cock is first turned on to
the smaller aperture, ustil the top soum begins to
&ppear; the oook is thea turned to the large way,
aod the plug takea out. The heavy matter at the
bottom and the soum are conveyed
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Say jsive remaining in it is squeezed out, leaving

caly » small portion of solid matter behind.
The steam evaporator consists of a rectangular

wronght-iron vemel or tank, at the bottom of

whioh is placed a range of copper pipes, con-
neoted by gun-metal bends brazed to the pipes
and oarried on wrought-iron sapports. The tank
is fitted at the side with a steam valve at one end
of the steam range, and at the other side is a oast-
iron box fitted with a wrought-iron pipe for exit
of condense water to condense box. This form of
evaporator presents a large amount of heating
surface, with facility for oleaning. By passing
the ends of the steam range through stoffing-
boxes the pipes can be turned up, and all parts of
the evaporator readily cleaned. This is & point
of great importance in the manufacture. Fig. 8
shows a section of the self-acting ocon-
dense-water box, through which the water
arising from the condensation of steam in the
various vessels passes on its way to the boiler
feed-water cistern, and consists of a cast-iron box
A fitted with a cover anda copper float B with a
pin at the top, which slides vertically in a groove
1n the condense-box cover. The float is connected
at bottom with a simple valve arrangement C,
which it opens when a sufficient quantity of
water has acoumulated in the box to raise it. The
condense water is thusallowed to flow away with-
out permitting the steam to escape.

The olarified juice or liquor after leaving the
olarifiers is passed through mechanical filters.
The kind commonly used are bag filters,
which oonsist of a wrought-iron case, provided
with openings, and made with an internal flange
at top to carry a oast-iron box, having holes at
the bottam, into which are screwed gun-metal
bells, to which the cotton filter bags are attached.
Each filter is fitted with a stopoock at bottom to
the copper main. A steam cock is attached to
the side of the wrought-iron case for cleansing the
filter by the admission of steam. The bags which
are attached to the bells are made of twilled
ocotton cloth, and are about 6ft. in circumference
and 6ft. long, woven without a seam. They are
enolosed in a strong open webbingabout 18in. in
ciroumference, thus giving a large sarface of
filtering medinm ina small space.

The charcoal filters are large slightly conical
vessels, generally of wrought iron, with a per-
forated false bottom about 1}in. from the bottom.
A blanket is spread over the false bottom, to pre-
vent the charcoal from being ocarried throngh
with the liquor ; some, however, always accom-
penies the liquor at first, which runsinto a sepa-
rate receiver to be flltered over again. Infilling
these vessels the first fow inches of charcoal
should be pressed compactly down, after which
it is packed lightly, but evenly, nearly to the top,
where spaoe is left to receive the liquors. The
object to be attained in these filters is to remove
all the vegetable colouring matter from the
liquor, and any excess of lime that may have
been added during the oclarification, as well as
some of the mineral salts, such as sulphate of
lime, originally existing in the cane jaice.
ARTICLE TV, —GRANULATION, OR CRYSTALLISATION.

The granulating is performed ¢n vacwo, so that
next in order for congideration comes the vacaum
pan, which depends for its action upon the prin-
ciple that liquids boil at greatly reduced tem-
peratgres when relieved from the preesure of the
atmosphere. The vacuum pan, originally pa-
tented by Howard in 1813, has been of great value
in the chemical arts, not only in the preparation
of sugar, but also of medicinal extracts and other
sabstances. It has, however, gone through a
variety of improvements sinoce the date of its in-
troduction. The vacuum pan apparatus, which
is shown in elevation at fig. 4 and in plan at
fig. 5, consists of a vacuum pan A, which is
mounted on & cast-iron framing, carried by eight
cast-iron columns. The top compartments of the
framing are fitted in with deal boarding or iron
plates, which form a staging round the vacuum
pan. The pan is fitted with thermometer,
vacuum gauge, sight glasses, proof-stick for ex-
tracting samples of sugar, slide for, discharging
sugar from pan sad for steaming, &o., steaming
oock, in connection with a steam pipe, to admit
the steam to clean out the pan. There is
also an arm pipe and a receiver B to
catch any sugar that may boil over. The
receiver is fitted with a delivery ocock and
air cock for destroying the vacunm when neces-
sary. The condeneer C is fitted with & perforated
pipe and a stopcock, with a lever, and an index
plate to regulate the supply of water for condens.
ing the vapour from the vacuum pan. There is
a measare D for regulating the supply of sugar
to the vacuum pan. The measure is fitted wi

a stopoock and inlet pipe from the filtered juice

ith | (owing to the lower pipes

tank, a glass gauge to indicate the quantity of
syrup in the measure, outlet pipe, with a stop-
cock opening into the vacunm pan, and an air
pipe having a cock comm ing with the
vaouum pan for forming a vacuum in the mea-
sure. A valve E is attached for the supply of
steam from the expansion vessel to the worm of
the vacuum pan ; and a pipe O for carrying off
condensed water from the steam coil or worm of
the vacuum pan to a condense box, which com-
munioates by a pipe with a brick tank, from
which the feed water is supplied to the boiler.
An air valve F is mounted on an air main F?, for
regulating the communication between the air
pump and the vacuum There is a dividing
box for distributing flow of air from the
vacuum pan to the air pumps. There are two
16in. air pumps 1ft. 9in. stroke, and a 10-horse
power high pressure beam engine, fitted om
iagonal gnmel, with 1lin. oylinder, 8ft. in.
stroke, and 13fi. diameter fly-wheel, with 6in.
elliptio rim ; 4in. plunger feed pump, with stop-
oock, clack box, copper air vessel, and feed-water
supply mgipe to boiler, fitted with safety valve,
weighted for regulating pressure ompo and
stop valve to boiler. e Cornish rJ is
368. long and 6ft. diameter, and is made in two
parta for facility of exportation ; it is put together
with wrought-iron rings, and is with gauge
oocks, merourial pressure gauge, safety valve,
whistle valve, and steam chest, mounted with 8in.
steam valve to pipes for supply of steam to the
engine, and to the vacuum pan t! the
expansion vessel. A sluice cock regulates gho
supply of steam to the mercurial
valve, by which the supply of steam is regul
to the expansion vessel, which is fitted with &
whistle valve and safety valve to prevent exoess
of pressure in the worm of the vacuum pan ; the
steam passes from the expansion vessel through
a pipe to the steam valve E, which regulatesite
A£m-:o' jon to the vaouum pan. o

The details of a vacuum pan 7ft. in diamster,
that being the size suitable for the rest of the
machinery, are shown in fig. 6 :—The pan
A uﬁmhla;wﬁn“st%mﬁ?n , with
steam space tween the H pan 18 sur-
moanted by a copper dome Al. The copperand iron
R e ek agot i wroaghi

er ng i & wroug|

iron ring and bolts, asin the case of the olarifier,
#0a8tobe perfectly airand steam tight thronghout.
A manhole D, with a ground gun-metal oover, is
sttached to the top of the dome, from whioh pro-
oeeds the arm-pipe E, opening into the receiver ;
a steam valve F is attached, which opens into
the copper steam worm G. This worm gradually
diminishes in diameter from the entrance point
at the steam valve to theex.ii:st themtn;:.oﬂb

. A wrought-iron pipe is fitted i cast-
mp.n’bngh off tho water to the condense
box. A slide valve H is provided at the boltom
of the pan for di ing the sugar; the dome
of the pan is mounted with a vsouum
thermometer, sight-glass, and prool.stick
testing the conoentration of the liquor without
destroying the vacuum in the pan. ~ This proof-
stiok is simply a brass rod, which is driven from
the upper part of the side of the vacuum psm
down an aperture made of the same sise as the
wrod. When it reaches the bottom the rod is
twisted half round by the cross handle, and cpens
a communication with the e::iof the rod .ndit:;

. In the end of the is & groove

m‘:’m. sugar enters; the rod is hdft.nmed
agein and drawn out, and the entrance is closed
as before. .

In situations where there is not sufficient water
to admit of condensation by injestion being used,
surface condensation is employed to maintain &
vacuum in the pan. For this purpose Mossrs.
Pontifex and Wood use condensers, which consiat
of one or more series of iron or copper pipes
dxed to boxes at each end, with partitions to
direot the current of the vapour. Above each
serios of pipes is fized a trongh, always kept fall
of water, and so oconstructed that the water
trickles in a gentle shower uniformly spread over
the pipes, 80 as to keep them well covered with &
thin film of water. The lowest pipe is conneoted
with & small pump, worked by the engine, which
draws the condensed vapour, and any sir that
may have ocollected, fromthe pan. An improve-
ment introduced by Messrs. Pontifex consists 1n
doing away with solder joints at $he juncsion of
the pipes with the oase, the solder being liable
to crack from the unequal expansion of the pipes
baing cooler than the
upper ones), aud the substitution of an elestio
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pansions without injuring the vacuum ; they are
also easily replaced, not requiring any mechanical
skill, and take up less space for shipment. The
superior economy of water in these condensers
is owing to the condensing water being evapo-
rated, and ing away not merely sensible but
latent heat., The ordinary method of condensa-
tion is similar to that employed in the condensers
of steam engines when the:steam is led into &
vessel where it is brought into contact with a
stream of oold water. In this case, as the con.
densing water mnst not be allowed to become
vaporised, all the heat it absorbs must be in the
form of sensible heat, and it is said practically to
require about thirty times the quantity of con-
densing water. Bat in these surface condensers
the vapour which passes off from the surface of
the pipes not only carries off the sensible heat,
but 1t also renders latent a great amount of heat
in its conversion into vapour, the quantity of
water passing off from the surface being equal, or
nearly so, to the quantity coudensed inside the
pipes. The water which falls into the trough
under the condenser is used over again, the heat
of it not materially affecting the action of the
condensers.

The merourial steam regulating valve of Messrs.
Pontifex and Wood consists of & oylindrical cast-
ing, having an internal oylinder, , and &
8in, flange branoh, cast in one piece; it is fitted
with cover and fastenings. The internal oylin-
der is 4in. diameter, and is bored out for the re-
ception of the gun-metal oylinder, which must be
aocurately fitted in place, having passages cast
in it corresponding with those in the oast-iron
oylinder for the admission of high-pressure steam.
A gun-metal cylindrioal slide is tuarned and fitted
to the gun-metal oylinder, and is attached to a
float by means of a crosshead. A wrought-iron
meroury tube is fitted with @ ocast-ironbox. The
apparatus is provided with a flange for oon-
neotion to the 4in. pipe, to conduct the
reduced steam to the expansion vessel. The
reduced pressure steam (18lb.) required in the
‘vacuum pan, olarifiers, &o., is obtained from the
ordinary boiler steam (401b.) by its action on the
meroury. Aocording to the rise or fall of the
meroury in the oylinder and tube, so does the
float rise or fall, and thus opens or shuts the
passages, according to the pressure of steam on
the larger sarface ofmercury, which pressare is
regulated by the height of the column of meroury
in the tube. The duty of the box is to receive
any mercury that may be foroed out of the tube
by the steam preasure in the oylinder, and it is
returned through the aperture in the tube.

It will be observed that copper enters very
largely into the composition of sugar inery.

Quocn Wlﬂx LD VAU, BUU VVUBMUTTIUYK WO UuBiau «
ter of the metal, it may be useful to give the
weights and thicknesses generally adopted in the
various portions of the apparatus, These are as
follow :—Thiockness of dome of vacuum pan, }in.
in rim and §in. at centre; the same thicknesses
apply to the bottom of the pan; each weighs
about 8 owt. 2qr. 14lb. The metalin the worm of
the vacuum is }in. thick, that in the arm
pipe 8-16in. thick, and .that in the measure
8.82in, thiock. The clarifiers are }in. thick on
the rim, and {in. at oentre, and each weighs
about 6 owt. . The light course of the clarifiers is
}in. thick ; the open clarifiers and battery of pans
or teaches are }in. thick at bottom, and in. at
top. The copper troughs are 1.16in. thick;
ocopper main to the bag filters, }in.; oopper pipes
in the evaporatar, }in. thick; ocopper pipes in
monte-jus, 3-16in.; oopper main to charcoal
filters, 3-16in. thick ; the air vessel to the pumps,
1.16in.; and the float for the condense-water
box, 1.82in. thick,

The following is an estimate for a set of ap-
paratus as ususlly supplied to work with a 16.
horse power sugar mill, and is sufficient to take
the full produce of juioe from that sized mill when
working at its best. The prices are for the goods
packed and delivered at the works :—

116-horse power cane mill, pump for raising £ s. d.
liquor, 8 spur pinions to connect rolls, in-
termediate gearing, 1 high-pressure 16-horse
anr horizontal engine and fly-wheel, 1

rnish boiler, 20f¢. long,8fs. diameter, and
3f¢. flue, fitted and mounted complete; the
whole, including all necessary bolts, &o.,
complete for fixing ... .. ... vos  see sas
17tt. inside diameter strong and highly
finished oopper vacuum pan, with large
oopper worm, steam branch direct into
Jacket, gun metal steam and air valves,
ocopper measure, copper safety receiver with
arm pipe, oast-iron condenser, with gun
metal dial cock and copperinjection pipes,
two oondense-water boxes, glass gauges,
barometer, thermometer, proof-stick,
oomplete ... .o e wer eer wee e . oen

1 ocast-iron staging, supported on oolumns,
reoeive the vacuum pan,with flooring plates
hand rail and stairs, and with air pomna
engines,&c. wes oot ess  see  sen

6 strong oopper steam olarifiers 5ft. diametes
with cast-iron steam jackets, gun metal,
steam valves and two.way cocks, two copper
channels, and oopper pipes from discharge ol

e see eee ue o eer e e s e wew ¥

4 wrought-iron bag filters of 60 bags each
with gan metal draw-off cocks, steam cocks,
oopper main, &0., and one ses of bags to

1 wrought-iron evaporating or clear liquor
heating cistern, with oopper steam coils
gun metal valve, discharge cock, &0.... ... 46 00

1 wrought-iron monte-fus, with gun metal
©000ks, 0Opper pipes, &C. .o e vt we e 30 00

8 wrought-iron charcoal fiters, stopcocks, &o.,
00ppor mAIns, 000kS) #Oues ses see en ous i0 o0
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oupy an evemng, and would be out ot place in a
peper; and the seoond is, that no practical pur
pose would be served thereby. It will, there
fore, be sufficient to refer to such improvements
as have come under the author’s notice, and
Jjustify a reference by their practical character
In the arrangement of the mill-gearing, Mr. N
P. Burgh, the author of a very practical work ou
sugar machinery, makes a girder-.like frame, o
in section as the letter U inverted, the enginy
used being horizontal. The first motion aluﬁm is
on a line with the orank shaft, and the second
motion shaft is sapported two plumme:
blocks, one of which is uou:?d to thle’lengino
bed-plate, and the other on the main framing.
Ho argues that a greater stability is obtained by
surrounding the gearing with a éumn g than by
any other means. The disconnecting gear is
somewhat novel ; instead of the square coupling
or the disc coupling, a sooket is preferred, the
shafts of both spur wheels and top roll being
fitted with four keys, the sooket being made to
slide on these keys; corrugations are cast and
turned on the surface of the sookets, and bya
small spur pinion working into these corrugations,
& rotary motion being given to the pinion, the
socket slides forward or backward as required
An improvement on the adjustment of the cane
returner is attained by double wedges at each end
of the returner, the smaller end of each wedge
“eing sorewed ; adjustment is nced by turn
ng a nut on each wedge. With reference to
racuum pans it is to be observed that, in most
sases, the stop valve of the condenser is secured
on the outside in & separate case. Mr. Burgh.
however, inserts the valve in the connecting pipe
it the bottom of the condenser, Motion isim-
sarted to the valve by a lever ontside the con-
lenser, the conneoting rod being inside. Ry this
rrangement simpliocity and direct aotion are
ittained ; also when the valve is closed the water
n the ocondenser assists to render it tigh
Vhen the valve is open the water can pass direx:
rom the condenser, while in the ordinary mode
he exit must be made at right angles, thus in-
sreasing the friotion, and reducing the vacuum
¥or oreating a vaouum double-acting horisontal
>umps are preferred to the single-acting

iype, whioch have to be entirel{e i .
inspecting the foot valves. As the steam cylinde
is between the pump and the fly-wheel, and as
sach set of valves oan be inspeoted by separste
loors, simplicity and ecomomy result, and s
‘m;:ter mnn;n oan be mdnb;ined.

'he use of steam in sugar houses, waswer =
ooionial or hume produce, has now becom¢
genml, and its economical use is a matter of the

rst importance. Steam at a given ‘pressure
ocouvnies & oertain space and creales & @ver
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temperature; henoe, in all modern sugar fac-
tories the use of the ion valve is considered
imperative. These valves are of various kinds ;
lever action and spring and weight balances are
the most general. Stuffing-boxes create friotion,
and inthe case of the expansion valve the action
of the steam ocauses the reduction of pressure.
Now, if the spindle of the valve and the valve
iteelf be acted on by the stuffing-box and the
steam a great inequality of action will be the
result; valves so arranged require the most
critical adjustment. In order to mitigate these
evils Mr. Burgh has effected an arrangement
whereby stuffing-boxes are dispensed with, and
the action of the steam on the valves isrendered
nearly neutral. The form of valve used is of
the double-beat type; & piston is connected to
the valve by and on the steam entering
the omsing, it passes through and around the
valve, and, before its exit, operates on the
piston, the latter being regulated by a spiral
spring at the back. Hence rods, valves, an
?ilton are within the casing, and the only friction
mposed is beyond the steam, and is due to the
metallio rings in the piston.

The next improvement will be the ¢ Bour
evaporating ng’" so named after the inventor,
vlgx-.“lzlom'. 7 h}le o‘?uh!;vixlx‘grg the working of the

etzel pans he found that larger graing of sugar
were produced at the disos at the ends than in

the middle, where the breaking up motions of,

SUGAR-MAKING MACHINBRY.

the tubes disturbed the formation of the orystals.
He then concluded that to dispense with the
tubes and make a series of discs over the whole
length of the pan would give better grains of
sugar all over, and also have a greater amount
of heating surface. These pans are now getting
well into use in sugar-growing countries, as a
vel sugar can be made in them by the
ordinary attendants on the estate. The patent
has become the property of Messrs. D. Cook and
Co., of Glasgow, who appear to be successfully
working it. The Bour pan consists of ten hollow
disos of copper, mounted on an axis of a form
which allows the steam to commaunicate freely
with all the discs, and, at the same time, oollects
the water resulting from the condensation, and
carries it off at one end. In the inside of each
diso are two spoons, running from the extreme
diameter of diso, and terminating in the axis
into which the water is delivered. On the out-
side of these discs are & number of small buckets,

d | which lift the liquor as the discs move round,

and which, being open at the sides, admits of
spreading itself as a thin fiim over the surface,
not immersed, which is remarkubly favourable
for rapid evaporation. Where the Bour pan is
used the number of pans in the battery may be
reduced, in some oases only three pans being
used, and the finishing completed in the Bour
without any risk of carbonising the sugar,

m the ease with which the steam can be regu-

FiG.3

cire =

lated to the heat wanted. The speed of the
revolver may be from ten to twenty revolutions
g::d minnte.h mre“dlto:ym l:'s plenﬁifnl egnallg
su u the quick speed, an
nearly dg:;lo the work performed in the same
time. In an estate in Penang one of these }mna
has cooked 12 owt. of sugar per hour, from
20 deg. Beaumé, as taken from the battery, the
tem never exceeding 170 deg. Fah.
The pan may be driven by a small engine, the
exhaust steam of which is oarried through the
pan, or by any convenient arrangement from any
other source of power. The exhaust steam from
an ecgine is that generally employed, but direct
steam from the boiler through a small pipe may
be used, with a regulating cook attached. A
safoty valve is fixed on the top of the column
where the steam enters, which blows off at 21b.
per square inch; this prevents burating from
over pressure.

We now pass on to notice the valuable inven.
tion of Mr. Alfred Fryer, of Manchester (of the
firm of Fryer, Benson, and Forster). It is called
the concretor, and its objeot is the more rapid
oondensation of the syrup. The machine con-
sists of three principal parte—a tray, a cylinder,
and a drum. The tray is placed as close as pos-
sible to the sugar mill, and receives the juice
direct from the rollers. It is of cast iron, 3ft.
long by 6t. wide, and 6in. dedp. It is crossed
by ribs or ledges, which run from one side nearly
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to the other, the vacant spsces being on alternate
sides of the tray. It is cast in several len
which fit into each other, and should any length
be injured it may easily be removed and replaced
by a new one. This tray is set up at a gentle
slope, 8o that the juice received at its upper end
flows in a continuous stream, not more than
about }in, deep, backwards and forwards, from
side to side to the lower end; the whole length
of the passage in the machine itself is 140 yards.
Underneath the tray is the farnace, the flame of
which spreads evenly along the bottom in a
broad sheet, the dranght being perfeotly clear and
uninterrupted, The time occupied in the pas-
sage of the juloe through the tray is about five
mingtes, in which short period eleven-sixteenths
of the water are driven off, and the jnioe has
already become what is termed ** sling."

On leaving the tray the liquor is pessed at
onoe into the second part of the machine, called
the cylinder. This i8 of copper, 208. long and
8f. 6in. in dismeter, and it is kept slowly turning
about six revolutions per minute by a small
engine attached for the purpose. The cylinder
is partially open at the end, only & narrow led
being left, retaining a ehallow quantity of the
liquor in the lowest part, from which the con-
stant revolution of the eylinder carries up a thin
pellicle or film of syrup. The ontside of the
oylinder is heated by waste heat from the tray
or its furnace, or both. Through the inside of
the oylinder a blast of strongly heated air is
driven; however hot thisair may be made, it is
impoesible by its means to burn the syrup, the
heat being instantly absorbed by the partioles of
water, as they are oarried off by the blast. By
an ingenious a.rrmgement the liquor is contina-
ally passed into and removed from the interior
of the oylinder. When it is remembered that
its inner sarface exposes to the drying action of
the hot blast a surface of syrup of more than
192 square foet, it is no matter for wonder that

. the desicoation proceeds very rapidly. On the
removal of the liquor after a stay in the cylinder
of & very few minutes all possibility of fermen-
tation is at an end, and the concentrated syrup

:'ﬁl:t in this state be safely stored in bottles or

for shipment. To do this would, however,
be to carry with the sugar a small quantity of
water, and to incur the risk of | . It is,
therefore, passed to the third and last part of the
machine, called the drum,

The drum is a large cylinder of irom and
oopper, 4ft. long and 4. diameter, heated within
by waste steam from the small engine, and the
syrup is distribnted along its surface. The drum
is driven slowly at the rate of two revolutions

r minute, and its surface is swept over by a

t blast, which removes from the syrup the last
particles of water, thus finishing the formation
of the conorete. This is taken off as fast as itis
formed by a scraper attached for the parpose.
While warm it is plastio, and may be cast into
blooks of any convenient shape and size, but it
hardens as it cools. In this state it may safely
be packed for shipment in bags or matting; it
shows no tendency to deliguesce, and of course
cannot drain., (A sample of sugar and molasses
prepared under the ordinary process, and a
sample of conorete from the same juice prepared
by er’s process, were exhibited.) No lime or
other chemical is used, and, as will be observed,
no molasses are made. Whatever cyrstallised
sugar is in the cane-juioe is also present in the
concrete. The colour ofthe concrete is so good as
to be certainly preferred by the refiner to good
Musoovado sugar, and its make does away with
hogsheads, puncheons, molasses, rum, and
ouring-honses, while the increase in value and
the saving of drainage appear to equal more than
£4 sterling per hogshead. The concretor, the
oost of which is about £1,000, does its work at
the rate of 10 owt. per hour.

Artificial refrigeration is evidently destined
fo receive most important industrial applications.
Already, in the paraffin oil manufacture, and
in the ingenious process by which M. Balard
and M. Merle obtain chloride of potassinm from
sea water, it renders most valuable service,
and now, according to a recent statement in the
Mrxouanios’ Maaazine, M. Alvaro Reynoso, of
Havanne, is uzglyi.nf it to the concentration of
syrups. In o of the well-known faot that
water, in fue:in?', becomes completely se
from whatever it may have previoualy held in
solution, and of the succe working of the
process by which Carré and others produce any
desired degree of 0old by mechanical means ats

89 | through a channel out for that purpose

artificial cold to the extraction of sugar from

gths, syrups, espeocially when it is remembered how

injurious the action of heat is apt to be, How-
ever, M. Reynoso has oonceived the idea at
last, and is devoting himself energetically to
its realisation, He is in England just now,
testing the respective merita of the various
cold-producing appliances in use here. He has
found that & syrup marking only 6 deg. of
Beaumé’s saccharometer becomes converted
congelation into ice and a syrup of 30 deg.
Should it be found that the cold does not injure
the syrup, we may look to see great changes
in Atht? prooes;zs of sugar manufacture.

ew words upon Chinese sngar. It appears
that muoh extra ground has bg:n set apart at
Bwatow this year for the oultivation of sugar, in
consequence of the demand in the north of China
for this produot. The Chinese method of pressing
sugar is most rude. The caneis passed between
two perpendicular granite cylinders—one, being
turned by oxen, gives a motion to the others by
means of cogs out in the granite, and shod with
bard wood ; the juice is thus expelled, and runs
into a
large wooden tub, from which it is removed to
the boiling hut olosely adjoining. These oylin.
ders are not at all firmly fixed, depending
altogether upon their weight to keep them in
position,
modern sugar mill might make a 1 rofit, if
the Chinese would consent to semeli,r orops
when ready for cutting. An improved cane mill
was imported by an English firm, but the natives
refased to purchase or even try it—a fact not to
be wondered at when we find peopletakinga pride
in defying all change.

In conoluding this section, and, in fact, the
paper, the author would observe that he could
wish it had been more comparative in its charac-
ter than it js. But, as an exouse, he pleads the
difficulty of obtaining information of practical
improvements, by
character of the paper could be attained. It is,
however, to be hoped that the discussion may
elicit faots which have not come within the
author’s reach. It was originally intended that
the paper shonld embrace the refining processes ;
this was, however, found impossible, but the

aathor hopes the objeot may be compassed at
some future period.

NORTH OF ENGLAND INSTITUTE OF
MINING ENGINEERS.

AT the last meeting of the members of this insti-
tute, & paper, by Mr. Donbleday, * On the Canses
of certain Boiler Explosions,” was
The boiler explosions referred to were those
which take place on the rekindling of the fire
after breakfast or dinner hours when the water
has been at rest for some time. It has been re-
marked that the most violent explosions take
place under these circumstances, and for these
Mr. Doubleday thus acoounts:—It has been

proved, ho asserts, that water by long boiling | ha

may be deprived of its air, and it has also been
proved that water so deprived is a more rapid
conductor of heat than ordinary water, which
contains a great deal of interspersed air. It has
8lso been proved by Professor Tyndall, amongst

A company of Europeans working a | 8d

which alone the desired | S8ITY

—

Faraday as well as Tyndall, to & point far beyond
313 deg.—probably to 313 deg. or upwands,
when it suddenly becomes & mass of steam of
vast extent, and explodes the boiler much as &
bombshell explodes.

—

TORPEDO TRIALS.

Since the experiments with oes which we
recorded in our last, the old wooden frigate
¢Terpsichore” has been docked at Chatham,
and an examination made to asoertain the extent
of the injuries she sustained. The work of
docking was attended with considerable diffi.
oulty, in consequence of the vessel barely float-
ing. A number of barrels were placed cn her
main deck, and these, on the rising of the tide,
helped to increase her buoyancy. Two largs
mooring lighters at stem and stern also helped
her into dock. Upon examination it appears
that the injuries effected by the torpedo are all
on the starboard side of the hull, lhghtlw
of the fore chains, the port side of the
showing no injury whatever, exoept the loosening
of a few of the sheeta of copper. The full explo.
give foroe of the torpedo appears to have caught
the frigate about 8ft. upwards from her keel,
blowing in her timbers and planking, the open.
ing thus effected being somewhere about 10ft.
uare. A close examination shows that few of
the timbers are broken off, the separation bein
at their points of junotion. Prooeodmgonbou;
the frigate, the effects of the explosion are still
more apparent, the planking of the main deck
for & length of above 20ft. being ripped up, while
the deck beams are broken in various directions
and forced upwards to the upper deck. Even
had the explosion not sunk her the tremendous
shook she sustained would have rendered her
useless, while some idea of the effeots of the
shook may be formed from the ciroumstance of
the whole of the iron knees on the port side which
the upper deck beams being wrenched and
broken off, The New York Avvz and Navy
Journal says that the torpedo Mr. M‘Kay is ex-
hibiting to the British Lords is the same thing
which Cushing used to blow up the “Alheqm‘lo,”
and the same which was experimented an in New
York harbour last winter, and about which the
re] rs made so much mystery. The only
nablo feature about this torpedo is the use of
sn air vessel, which was first contrived and used
for the mammoth torpedoes called *devils”
oonstructed for blowing up the o ons in
Charleston Harbour. The report of Commander
Stevens, who tested one, showed that they were
tremendous instruments of destruotion. Im our
oorrespondence columns will be found a letter

read. | from Mr. Willoughby Smith, who states that

there is really.nothing new, much less American,
in this system of protecting harbours and coasts.

me———

NIGHT BALLOON ASOEN’.[“;f i it
TrE following is Mr. Glaisher’s report i
night %lll'c’)o"::gamn made on the 2nd inst, for
scientific purposes : me of the experimentsw.
ve beel; made n.l;ont l::s:‘: not !nht ;hm mi{
change of tem ure e hex%
mmeg proba.gle::hat the laws holding ¢o:>d by day
might be very different, and even reversed, at night.
At the recent meeting of the British Association at
Birmingham, the Balloon Committes was re-

s Y . i ith, if possille, to
otbers, that this airless water is muoh more | 8PPointed, .‘n‘z :“ri.::ngt:du "g"m Jima
strongly cohesive than ordinary water, and will mm&(‘:‘;ﬂueoﬁs at preuntp-t my oommand for
not boil, or bacome steam, until heated to & | hoge experiments is that belonging to Mr. B. Orton,
point far above the ordinary boiling point of air. | o¢ Blackwall, and it was with this balloon, under
contaimn‘f water. Water so circumstanced may | his management, that thisascent was made. ine
be heated to more than 100 deg. above the boil- | struments were read by means of a_well-constructed

ing point, 213 deg.; after which, in Professor
Tyndall’s phrase, ‘it has an enormous mass
of heat stored up. The looked atoms finally part
company, bat they do so with the violence of a
spring which suddenly breaks under strong ten-
sion, and the ebullition ig converted into explo-
sion.” Mr. Doubleday argues that, from the
unequal way in which heat is applied to the
bottom of « large boiler, some portions of the
water within may be deprived of their air, while
the mass ig not. As long as the boiler iskept in
action these airless portions will float about
without producing steam ; becanse at 213 deg.
they cohere too strongly to become steam. When
the fireis drawn, however, these airless portions

parated | of the boiler-water, being of a greater specific

gravity, fall to the bottom and form a layer, or
substratum, of airless water, quite homogeneous,
and conducting heat more rapidly than the air-
interspersed water above. hen the fire is
again applied, consequently, this layer begomes

scarcely a e oost, one wonders that no
one MF;:'Y:N thought kefore of applying

hoated, asbhag boen shown by M, Donné, and by

Davy miners’ lamp, made by Mr. Watson, of New.
e-on-Tyne, with which eareful experiments had
previo\ulml: made to satisfy the committes of it
safe use in a balloon.
On Monday, the 2nd of October, when thesun
set for nearly three-fourths of an_hour, sad
night had fairly closed in, the moon shining, &
the wind passing from the E.8.E., we left Woolwioh
Arsenal about 6.20 p.m. Within three of four
minutes & height of 900ft. was reached, and here the
scene whioh suddenly burst on me, having been '

3

viously occupied in adjusting the te,
exooe& deo:ipﬁon; most immediately under was
Woolwich, north was Blackwall, thn&nmll
3 south, Greanwioh and Deptford ;
as far and her than the eye oould
London; the whole forming a s f
of onclavbnllmnc' jancy as far to exceed an,
saw, When I have been at this elevati
evening at a distance from London, it has
appearance of a vast tion ; but,
air was 80 clear and free ho:annt,th.t

Coacking sk ater, ‘
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The whole of W ooiwich, Blackwall, Ueptford, and
'Mwichh:onldfliolo‘ m 0 t'mmm by 2;:
soundary lines of 1 o ir stree uares,

'n mine minutes we were crossing Blu;k.znll Reach

awd ite Brunswick-pier, then passed acroes the
[sle y Gmnwich%en::b, thenoce up the river
[bames. we advanced tov ards London the mass

of illamination increased ix intensity; at 6.42 the
South-Eastern Railway Terminus at London
idge was directly under us; looking southward at
this ame we saw the Borougfl stretching far away,
lbe many streets shooting from it, particularly
Bouthwark-street with its graceful curve of lamps.
[n one minute afterw we were over Southwark
Bridge; Blackfriars Bridge at 6.45, Chari
Uross at On leaving Chariog Cross 1 loo)
mst over London. _The whole of London ocould be
wenand traced. Its sqoares were distinguished
»y their lights; the river, which looked dark and
hall, by tlgo double row of curved lights on every
idge, spanning it. Looking round, two of the
luminated dials of the Westminster clock were 1
two dull moons. Again, looking eastward, the
whale line of Commercial and Whitechapel.roads,
with their continuation through Holborn to Oxford-
sreet, were visible, and were most brilliant and re.
o. We were at such a distance that they
like lines of brilliant assuming &
nore imposing a oe when the line separated
ato two about Holborn, and most imposing just
mder us in Oxford-street. Here the two thickly-
s#udded rows of brilliant lights were seen on either
nde of the street with a dark space between them,
bat which dark space was bounded, as it were, on
soth sides by a bright fringe of frosted silver. I at
frst could not account for this a o0e, but pre-
sntly at one point more brilhant than the rest
were seen passing to and fro with their
shadows on the pavement, and at onoe it was evident
this ri was ca by the bright illumina.
lion of the shoplights on the pavements., Allthe
streets assumed thisappearance.
[ feel it impossible to convey anyadequate idea
brilliant effect of London, viewed at an eleva-
of 1,000f. on a clear ni ﬁt, with the air free
mist. It seems to me to realise a wish I have
1t when looking through a telescope directed
ilky Way, when the whole fleld of view ap-
vered with gold dust, to be possessed of
to see these many spots ofl(ght as bril-
, for dy the intense rillisncy of
this night would have rivalled the brilliancy
a telescopic view of brilliant clusters of
@ were over the Marble Arch at 6.51, about
sleven miles in a straight line from Woolwich, which
tistance had been passed in half an hour. We there
h&:;vg travelling at more t}ln:nn tth'"ﬁcti’ miles pe:
. onwards, we e Edgware-road
rigmtbe Great Western Railway on onr
left, and passed nearly down the Harrow.road. In
NX or seven minutes, we left the suburbs of London
n-in&m Middlesex in the direction of Uxbridge.
Egro e contrast was great, indeed ; not a single
sbject could anywhere be seen, not a sound reached
the ear, the roar of London was lost, The moon
was shining, but seemed to give no light, and the
seened a black obscurity; after a time the
seemed to shine with increased brightness
fields gradusally came into view, then the
shadow of the balloon was seen distinctly pointing
out our rth. in reference to the polestar and the
moon. A’

Xer this occasional masses of lights ap-
over or near towns and villages

a8 we

mo{ which cries came up urging us to come
down. As 7.18, while pu-ingp a tow%, we came
down to izquire where we ware, but our voices were
drowned ty the beating of drums. Then we passed

dlesex, over of Buckinghamshire
wad Berkihire to High Moor, in Oxfordshire, where
we descerded to the farm of Mr. Reeves at 8.20, a
place distsnt about forty-five miles from Woolwich
tbe horisatal movement of tae air at Greenwich iu
the same !ime was registered as 16 miles.

The texrperature of theair at Woolwich, as deter-
mined by Mr. Howe and myself, was 61°2 deg. at half-
past 5, ani 56 dag. at 6.20; it immediately increased
on leaving, and had passed above 57 deg. when
sbout 900ft. high. The difficulty I experienced in
lesding the instruments was so great that several
Reght of 11000, the tempersiace was 59' dog. ng

. . the temperature was 58 .y A1

B ‘ncreased with increase of elevation, et‘nl’l at

OWfR. it was as high as 60 der. or about 4 deg.

er than when the earth was left. On descend-

ng the tem'n:-tm declined to 57 deg. at 600ft.

higt; after this spaces of 500ft. to 60(% were re-

peabdly passed, and the highest temperature was
mat vith at the highest points.

At he Royal Observatory, Greenwich, Mr. Nash
wuperntended a series of experiments ; the tempera-
bure lere at 6.20 was 599 deg., and at 8.30 was

d? From this it would seem that at 6.20 the
nir at Voolwich was 8'9 deg. colder than at Green-
wich ; nd if the readings at Greenwich be compared
with thee in balloon, the amount of increase
with eevation is lessened. e self-registeri

it

-4

r K?E‘g’-\
L
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wminimun thermometers were tied down, the ons ha

with itsbalb resting on a bed of cotton woolhfully
=posed o the sky. and the other with its bulb oro.

et o

ecting beyond the supporving frame, their mdexes
me at the end of the spirit column, or at 56 deg.
At every examination of each of these instrumen

a space was found between its index (which remain
unmoved) and the end of the column of spirit,

which indicated a temperature closely approximat
A

that of the temperature of the air. Findin,
removed and replaced the silver caps plues
over the dry and wet bulb thermometers, but found
their noe or absence exercised no influence on
theirreadings. Atthe B.onayll Observatory,Greenwich,
the thermometer for iation read from 6deg. to 7
deg. below that for the temperature of the air during
the whole time the balloon was in the air, The tem-
rature at which dew was deposited at about the
E:ight of 1,000ft. in the early part of the ascent was
from 1 deg. to 2 deg. below that of the air, and at
about the same elevation was from 8 deg. to 4 deg. at
the Jate part of the ascent. At Greenwich the depros-
sion below that of the air at 6.30 was 2} deg., and at
8.30 was less than half a degree. The degree of

ike | humidity of the air—oconsidering air completely

saturated represented by 100—at the beginning of
the asocent in the balloon was 96 ; at Greenwich was
84; towards the end of the asoent was, in the balloon,
85; and at Greenwich, 97. The state of things was
completely reversed, and would indicate that the
water in the air had descended ; its amount at the
inning of the ascent was 54 grains in a cubic foot
of air, and at the same elevation, towards the end,
was 4; ins. No osone was shown at Greenwich,
but in the balloon paper tests were coloured to 4, on
a scale¥of greatest intemsity being oonsidered 10.
The readings of the instraments were taken very
slowly owing to the smallness of the car; the
diffiounlty of directing the light on the instruments;
the painfully constrained position necessary to r
them atall. 1 failed ;niinéy én _mwhmppt:i:t
magnetical experiments—indeed, in ex00
:ll:am' relating to the temperature and humidity o%
air.

Eorrespondence.

BRAIN GAUGES.

Te THE EDITOR OF THE '* MEONANICS’ MAGASINE.”
S1z,~1 to enclose a sketch of a rain ga
boul:’, whigl:sl think if adapted with a Honm
5-inch fannel, would save a great amount of trouble,
and be more accurate, than Mr. Symonds’ present

plan. of measuring the water by a separate glass.

1 proposs s bottle capable of holding say one
month’s rainfall, aad it would be better if ﬂ{o in-
ternal diameter of the bottle ded with the
diameter of the funnel ; the side of the bottle should
be marked off in inches and tenths, so that a per-
son has merely to take up the bottle and off
each day or week the amount of raia fallen. Iam
not sure if this plan has been already adopted, but
I think it would be preferable to the present plan
of measuring by a separate glass.
Yours obediently,

Great Grimsby Docks, Lincolnshire,
October 7.

e gauge used by the Manchester, Sheffleld
wﬂﬁn?oln‘-zirs Bli{Wl Compacy, on the Peak
Forest and Macclesfield Canals, is similar to the
above, but the bottle is not gradua the water

« CLARK,
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WATEKING UATTLE WAGGONS

. Brz,—I observe a letter in your issue of the 6tL
inst., signed ‘A, J.,” on the neceesity of wutering
live while on & journey by rail. The method
he s for effecting this is good eo far as it goes,
only I fear such an arrangement would fail to
answer the purpose in an g like as efficient a
manner as troughs attached to trucks. In the first
place, twenty trucks are oonsidered a special train,
covering over 400ft.of rail. What an unwieldy
machine, then, "'m“ﬂ‘:f 400ft. long would be ! To
water on *‘ A. J.’s”” plan, two such troughs would
be required, and at each side of the train thirty pil
lars, or davits, would be wanted for their support,
besides as many pullays, blocks, and tackles, with
about ten men on each side, to raise and lower this
complicated and ponderous machine. The present
trucks would require to be altered to allow the
cattle to get their heads at the water, and the
ends of the trucks would be altogether unre
presented by troughs. There is also the addi
tional expense of a separate water tank and hoss
at every watering station, whereas troughs can
be attached to trucks, at s mere nominal ex-
pense, and can be luppfied with water by the pre
sent hose, from the tank that nup%liut e engine,
:{ running the train slowly past. By the pressure
the hand of the party directing the hose into the
tronghl,' the loss of time, so much dreaded by
“A.J.,” in passing the doors and couplings of the
waggons, is obviated. Thus no stop is y neces.
sary for a long train, as the quantity of water each
truck requires is very small. The troughs are so
oonstructed that when attached to the waggon, the
water flows all round from door to door, and allows
the cattle to drink with ease at both sides and ends.
The troughs m:ly be afterwards used for feeding,
which plan could not be adopted with stationary
troughs. The great expense of erecting and main
taining stationary troughs is sufficient to preven.
their adoption, whilst from the complication of the
whole affair, it would always be getting out of
order. In frosty weather the ropes would not work.
and one end of the machine might be pulled up be
fore the other, thus uputtin?hnll the water, ana
drenching those about it. oughs attached to
trucks are the only reasonable means by which cattle
can be watered and fed when on a journey by rail.
The general construction of trucks may be very
much improved. Trucks with a centre division
could have a trough on each side, each end being
divided into stalls, the heads of the cattle being

ving to be poured into a graduated vessel for
measurement. The above is therefore an improve-
ment.—Ed. M. M.]

towards the centre ; the doors would require to be
placed at the ends. Cattle must be fed, as well as
watered, when the journey exceeds twenty-four
hours. When the line of rail is open from Thursoa
0 London, the journey will occupy foar days, and
10 live could live and thrive afterwards, if
rant without water and food all that time
. am, yours, &c.,

The result Of theso uxperiuicDLS WAS FECOTutu ot
the time in the * Army and Navy Register,” with
the following observations appended :—* The dis
covery is also applicable to naval purposes, as i.
explodes powder under water at any depth, and
would be admirably adapted to the protection of
harbours, as cases of powder, sufficiently large to
blow up the largest ships of war, might be sunk
suficient for concealment, and fired at the time
they would be sure to have effect.” Unless Mr.
Beardslee possess the means by which he could
attach torpedoes to hostile shipe, 1 contend that
there is nothing new in his system, andit eught
not to be entertained as such by our Government.

I am, 8ir, {:ur obedient servant,
Gutta-percha Works, W1LLOUGHBY SMITH,
October 10,

By order of the King of Sweden, experiments
with’nbmrine infernal machines are about to be
triod on the old ship of the lina ** Charles XIII.”
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iscellanen,
The directors of the Atlantic Telegraph Oom.
pany feeling themselves strengthened by the results
of thelate expedition, have issued proposals for a
further amount of capital. Very favourable arrange-
monts have been entered into with the Telegraph
Construction and Maintenance Company for the
manufacture and laying of a new cable next year.
In the event of sucoess the company will be in
possession of two efficient cables for a less amount
than if the last cable had been successfully laid and
another had been purchased separately. Subecrip.
tions are therefore imvited for £600,000, in 120,000
shares of £5 each.  Erxisting shareholders will have
& priority in the allotment to the extent of 60,000
shares if they apply before the 36th inst.; the re-
maining 60,000 sbares are offered to the general
public. This new issue of shares will be entitled to
s first preferential dividend of 12 per cent. per
annum over all the other capital of the company.
" According to an American telegram, Captain
Hall bas written from the Arctic regions, under the
date of December, 1864, announcing that he had
received information from the natives, by which he
was induced to believe that there may yet be three
survivors of Franklin’s expedition, including Capt.
Crosier, who succeeded to the command on Sir
John’s death,

As at present tmnied Mr. Winans’ cigar ship
will be launched from the premises of her builders,
Messrs. Hepworth, Millnl{ on the 19thinst. This
novel addition to our naval architecture is, we un.
derstand, to be succeed: d by another experimental
vessel on an entirely new principle, and which is
about to be laid_down by an eminent shipbuilding
firm °or the projectors, who have patented the in.
vention. It is described as the light draught roller
ship, or water ehariot. The principle consists in
supporting a car or vessel above the water level on

s or shafte go.uing through rotary hollow drums
or oylinders, which are made to revolve by steam or
other motive power. This car or vessel, constructed
to oarry passengers and freight, is supported by the
buoyancy of the drnms, and kept suspended above
the water level. The advantages of the invention
are said to consist in increased s at a much less
expenditure of motive power and fuel, and from the
light draught of water greater safety from shoals,
rocks, &c. Should the theory prove succeesful on
its practical application it will be highly useful for
the navigation of creeks and rivers, where vossels
requiring any considerable depth of water cannot be

It is stated that the search for coal at Thirk.
leby, near Thirsk, has proved successful, and that
measures are about to be taken for bringing the
miperal into working. Should the working prove
profitable a_remarkable change will come over that
part of the North Riding.

An American exchange states that a new mineral
of lead has been discovered in Chili, containing 10
per cont, of iodine. Iodine has lateiy become very

uable, on account of its extensive use in photo-
graphy, and of the discovery, by Dr. Hofmann, of a
new dye, having this element among its constitu-
ents. It is said that one cargo of the new mineral
will represent & fortune. Asa further illustration
of the progress that mining adventare iz making in
South Americs, 2 mine of bismuath ore has recently
been opened in Bolivia, about two-thirds up the
highest of all the peaks of the Andes—the Iljampu
Mountain, Bismuth, also, has lately increased in
value; and 15,000ft. above the level of the ocean,
only slightly beneath the line of iR«u-pmo.;l sRowW,
wen are to work to obtain

for insertion, but as a proot of A

A German named Boun has discovered s means
of mn.kixg air additionally useful to the world. The
humus, of upger 1aould, is well known to be the

cream of the earth, and the product of the atmos-
phere acting on anilmslhsnd v:gehble l;l:tt@l‘ for
oenturies, eep ploughi owever, being ex-
pensive, is not mwsx mor& to, henoe, the really
valuable soil is but in proportion to the earth as
cream is to milk. According to the Warrs:

ian it is prop int air into the
earth by means of pi; with narzow apertures,
laid from 3ft. to 6ft. deep, all leading to one huge
hearth, upon which a fire will constantly burn, and

d to

with a solution of mercurio chloride to remove the
adherent air. They were then partially dried with
a cloth. The seed was then placed in a ca;
oylinder, and several gallons of a solution of chlo.
ride of calcium, sp. gr. 1'247 poured upon it,
liquid was gentb stirred for a few minutes, the seed
owed time for subsidence, and the floating
finally removed in a perforated ladle. The
washod, and dried.
of the post

was then s
h
m Dublia

Mr. Mayall's life-sine- b
has been freely spoken of as an illustration of a

¢

laureate, which has been

§E

consequently draw the atmosphere through the | phassintheinteresting art of photography—ris., the
P:,qdupex"nng oxygen abont. the roots evzz; power of obtaining any sised pioture up to the life
growing above. To makethe ides comp! sise from & _very small uc-ﬁm. has woa for the
we would suggest that a fire be kindled at each end | artist the distinction of & from the jaroes of
of the pipes, 80 that in cold wet seasons the air may | the Fine Arts Section of the Dablin h‘hﬁ“ ton,
be turned on hot and dry, to take the place of sun. | The medal is awarded for that and for “skilfel
shine. OFfooarse the pipes must taper, or both | manipulation.
fires would lg':l alike, Perhaps underground water- | On Friday afternoon last the largest iron screw.
ing may yet be performed by the same means. steamer evor built in Hartlepool was Iaunched from

M. Payen has just made a communication to the
cademy of oa iodide of potassium, in
which he showed that the starch ules swollen
under the influence of the neutral iodine are col-
oured an intense violet by a slight exoess of iodine.
Under the inflaence of this agent, the granules seem
to contract, separate as fiocculi, and fall to the bot-

tom of the vessel. A ourious fact pointed out by
the author is, that, on crystallising a solution of
iodide of potassium ocontsining a slight excees of

iodine, the whole of the latter is taken out by the
cry-t:is. the mother-liquor containing none.

Wo understand that the flying machine which
has been in process of construction in Je City,
and which has been inoorrectly called the -
ment flying machine, as the Government had
nothing to do with it, hasbeen completed and tried.
The vesult, however, was complete failure, as it
could not be persuaded to leave the ground.

iece of parlour magic has lately

into Baris.  According o the
Chemical News, a pastille is placed on a plate, a
light is applied, and in a moment the ille swells
up and seems to unourl itself, and something very
much resembling a snake appears on the plate. The
preparation made use of is sulphocyanide of mer-
cury (mercurous sulphocyanide), which swells \:s
when heated, and gives & very bulky laminat
mass. Some nitrate of potash is mixed with the
sulphocyanide, so that the heat may be applied
witK:in the mass, and the snake-like appearance of
the residue is caused by the form in which the mix-
tare is made up. Since vapour of mercury is given
off in the combustion, it will not be advisable to
repeat this ex many times in one evening
in a small room,

I¢ appears that the trial of the two vessels—the
* Winooski” for the N&v‘i‘mﬁaﬂment, and the
¢ Algonquin” for Mr, B, N. Dickerson—has not

et begun in earnest. There have been some pre-
iminary experiments., Om the 96-hour trial the
conditions are, that each vessel, having the same
sized wheel and draught of water, shall rececive
1,6001b. of coal per hour, and make fifteen revolu.
tions per minufe. Of course the engine that can
make this speed with the least fael will be the vic.
tor. This point being decided, the vessels will pro-
ceed to Sand’s Point, and run from thence three
times arousd Fisher's Island, s distance of about
750 miles ; then the contest will be ended and the
result mnéo public.

The Academy of Sciences is inundated by docu.
ments signed by medical authori‘ies from all parts
of the empire as to the cholera. Dr, Burg, who has
80 long advooated the influence of metals on the
nervous system, has gone to n to see what
powdered r taken internally, and discs of that
metal applied externally, can do towards mitigating
the violenoe of the malu’iy.

There are at present 150 lifeboatson the coasts of
theUnited Kingdom belonging to the Royal National
Lifeboat Institution, and 35to local boards. The
mortar and rocket apparatus stations now number
243, and are under the management of the coast
guard and the Board of Trade. During the year
1864 and the first cight months of 1865, 627 lives
(besides 28 vessels) were saved by the lifeboats of
the National Institution alone,and 395 by shore
boats and other meane, for which it granted
rewards, A sum of £2,297 was expended by the
Institution in the same period in rewards; and
£34,128 on its various establishments round the

An ingenious
been introdu

coasts of the Britishisles. In the presence of facts | Dul

like these, the Lifeboat Institution need have no
misgiving in respect to pecuniary support, whilst it
pursues vigorously and successfully the great and
national objects for the promotion of which it was
established more than forty years ago.

Professor Church has found an answer to the

question, have we any ready method of u!ootins
oorn for seed, 8o as to enablo us to get a larger an
better crop? He recommends the use of the

densest grains for seed. The following is the pro.
ocess by which the Professor separated the grains ac.
oucding to theic demaity, The wheat wasficst wetted

F
E

the yard of Messrs. Richardson, Denton, D
Co. The launch was a most sucoessfal one,
withstanding that one of the check chains sns
and the vessel was brought up b one_chain
The dimensions of the steamer, whioh is named the
*“King of the Greeks " are—length over all, 298, ;
breadth, 33ft. 9in.; depth, 25ft. 3in.; and the ton.
nage is 1,684 tons, and burthen 3,500. She will be
fitted up wit nes of 300-horse power by Measrs,
Richardson and Sons, of Middleton, and she hasre.
oeived the highest class at Lloyd’s.

g

the following prooess for detecting small quastities
of lead in tin. He treats five decigrammes of the
metal filed off with an exoess of nitric acid dilated
with three times its weight of water, the mix.
ture, filters, and then drops into the solati
crystal of iodide of potassium. If only one
thousandth of lead is present, a yellow precipi
is formed, which does not disappear on adding ax
exoess of ammonis.

A few months since we noticed the circumstance
of pigs being fed if
humanity was destined to thrive upon the samekind
of food. Dr. Dyes, chief physician to the ent
of Hussars of the Ro uard of Hanover,
observed that sea-ooal given to pigs made them
fat, oonoe_ivgg b?e :gﬁn t::;t its thenpeng:
on man mi y advantageous, there.
fore adminise . teredeqcome to such of his patientsas
complained of abdominal affections, and is said to
have obtained excellent and y results from
this treatment. The sort of coal he m is
the Piesberge anthracite, which is in lazge
quantitios near Osnabruck.

To facilitate the tedious operation of shelling
beans ndg:l. the Scientific American tells us
that a Mr. 1 olelunngv:n b‘i:mhinlo. 'nud:;
tails are simple enough, g merely & pair
rollers covered with indis-rabber, limLx to those
used in wringing machines, and mountedia a wood.
en frame, in the same genoral way. Theso rollersare
connected by gearing with a shaft and crank, 00
that when the same is turned the rollers will revolre
also. Inthe bottom of the compartment, in which
the rollers work, there are holes. These holes lat
the peas and beans fall into the drawer below. By
turning the rollers, the pods are drawn in, and the
compression causes them to burst open and deliver
the peas on the other side in good order.

Within the last two years M. Dubosch Soleil has
applied with t success one of the most compli-
cated laws of light—rvis., goluiud light—to the
commerciﬁl ?htiima.tion ot ht 0 nnonmﬂiﬁu of
sugars. By this process the sugar refiner, or an|
other person interested in that produdt, is oublei
to ascertain in half an hour exactly the amount of
crystallised sugar there ie in a given sample, as
compare\ with the quantity of non-cr: 3
or what is commonly called treacle. Dubosch
Soleil's apparatus is considered eo accurate that the
French Government has adopted it to determine
the value of raw sugars imported into the country,
and the customs duties are levied upon the

iven by this instrument. This apparatus, cdled

Polarising Saccharometer,” is based on the pecu-
liar property which light when oe
when its rays are received at an angle of 3dsg.
25 min. on a plate of tourmaline or & mirroe M.

bosch Soleil’s apparatus enables him tcwork
with polarised light, which presents the wrious
colours of the cé)ectnm in such & way as toenable
him thereby to determine the amount of crysallisa-
ble sugar in any given quantity of the articlssuflici-
ently accurataly for all commercial purposss

Itis : that ul.e .lmudx w:::‘ th; "Bellco-m i
n” will occupy at least whet
me Chatham for Bheerness to make a secnd trial
trip, in order that the effect of the change madein
her may be ascertained. She will be triedwith two
blades to the screw.propeller, instond of with fosr
a8 on the fret trial,

i
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Padents for Inbendions,

ABRIDGED BPEOI!'IOAO'I"I;)NS (0 PA'I‘b.ENTB
Abridged Specificati 1!
d‘:.d!d acoording to the snbjmm‘:lg 'Oro nq::n?::
lln-tlanl refer, in tho following 'l‘sblo. By the system

of classification d, the and

order of the lpodﬂation' is preserved, and combined with
all the advantages of a division into classes. It should be
understood thatthese abridgements are prepared esolu
sively for this

734 8. B. BouLrox. Imprmh in the means and
apparatus n{‘ timber swith antiseptio or
h .‘“ applisad

arch 16, 18685,
‘Wo cannot here give spase to the detalls of this iaven-

tion. Patent completed.
738 J. RanssorroN. I-pnn-wm mashinery for
rolling and shaping metals, Dated March 16, 1868,

This fnvention refers to a previous patent dated 13th
April, 1863 &No. 934), and consists under one modificasion
in the application of a reciprocating frame or truck
mnud upon rails, or onutvln.co thobuko! the seg-

volls described in ¢ of the afore-

Magazine lrom oﬂclsl oopies supplied by
the property of the

and are ¢t e
Proprietors of this Magaziue. Other papers are hereby
warned a0t t0 produce them without an acknowledge-
went :—
BotrLzas AnD Pornions,—None.
BuiLpines axp Buiwsrva MaremiAns.—734, 734, 767, 118
OssuteTRY AXD PrOTOGRAPEY—T27, 129, m, 'l“, ul, i
OvvLrrvaTion or Tue 8oL, inoluding uﬂonlmnl imple-
ments and machines,—739, 742
lt.mucu. Arnnﬂn.—'uo, ﬂs
Faszios 1 y for fibres,
palp, y e, 180, m. 159, 163, 163, m 'm
Foop 4»D :vnuen. | ri
fond for men and um..~7oo 710. 193, 103
FURNITURS AND APPARKL, including household nwuilo,
time-keepers, jowellery, musical instruments,
138, 726, 728, 733, 741, 746, 147, 753, 158, m. Tes, m,
118, 776, 184, 186
BxwzmaL lAclllll'.—737, 744, 154, 157, 161, 181,703,
785, 189, 792, 194, 795,796
. Bnﬂn. asp VarrrLarive,—783, 158
llgﬁ. tucluding apparatus for their manufacture,—736,
’
MmcBLLANROUS—Y30
Roape awD VrmicLrs, including railwav plant and car-
riages, saddlery, and harness, &c.,—738, 740, 745, 780
8arrs a¥p Boars, including their fittings, —187
Srean Eneusss, &c.,—731, 743, 748, 181, 771
Wasrans.—1713, 7‘3 19

4 T. Kxxxxoy, luprovemcuu in apparatus for smoke
vents or chimneys. Dated March 15, 1865.

This invention consistsin ﬂmng unol:o vents or chimneys
"qﬂndl ith o 1 iti ﬂr:d'i‘hhh f
s o wit l[)llll'y oose upon it is fix nt.o«rpo

the smoke vent, and an endless chain is passed round the
palley long enough to reach the bottom, where, when not
in use, it can be brought upon a hook. When required for
swesplag or cleaning the chimney, a broom can be fixed to
the chain and worked up and dmm. P-uucabasdoud.

named patent, the objeot ol whluh isto rticl

0 other pwrposes. Dated l-ouc

ousl L]
nuo‘ mm;é'“:“'.&:::‘: of pipes lnw wh::
water is passed through aa; °
by the heat of the fumm:onmudlnwnun udnhu
as farmed corveyed inso the steam chamber of tluhullc.

Patont completed.
b ' I i difforontial wheod
'urlq Dated March 17, 1885,

that has passed between the rolls, and to return it within
:.:ao aid of manual lsbm when the direction of the rolls

in oertain novel ts
ud mbinnionl of whuln, and ot parts eon there-
with (which we here fall a dife

ferential gear appnuu, whlch {- applisable mﬂl} for

reversed. For ur:outln trank or frame is
weighted to hold ltmwt 0 ln,oxoqn when, pushed
back by the article ander op leted.

for imparting either increased or

187 J. Parzar and E. BoorH. I-pmamu moshi-
nery nd ap, mratuc ]or ntn(ng or workidg coal and other
minerals.

This invention mulm in tho wpllculon of steam, com-
pressed air, or other elastic flaid, for the pnrpouof wotklu
ldottlngwolorcutmtomdho.wuto astead

"“m lpoodtothomuhiuq or
parts actuated by It. Patent abandoned.
746 H, A. BoxxsviLLe. JImprovements in rafl
(A cmmulutlon ) Dated Imh“l!. 1868,

This §
alr as & uounol stoppin, nllws trains combi
l.: a nutv’ol: ylmdbzpa- a smal

and oonstant action thereof upoa the face of the ooal o{'
other minerals. This to-and-fro motion of the reciprocat-
ing t.ool or outter prod hori 1 .or longitadinal
to an, d exteot, and a¢
ny dulud level ia the face ur end of the coal or other
substauoce to be acted upon, and thus facilitates its removal
from the roof and floor of the mine, Patent completed.

738 W. Loxpss. Iy 19 9 (ke pormanent
o{“ railways. (A oamuniudon.) Dated um'ﬁf

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

739 J. Bxamaw. Improvements in harrom, drage,
oultivators, and other similar implements to de used in the
cultivation of the sofl. Dated March 16, 1865.

Here the inventor makes the beams of implements ahove
named of two hars placed edgewise side by side, and held
tognhorhy & square or other shaped ferrule through which

the bars are passed, Between these bars and throagh holes
made for that purpose in the ferrule is drawn the tootk,
tine, or shank of the wearing part of the implement, ac-
cording as it is intooded to b: used as a harrow, drag, or
cultivator, thus ing the parts together. This pooullar
mode of combining mhr the bars, ferrule, and tooth,
or tine involves the principle of atrussed beam in the

abtd deat

725 H. Owzn. Improvements the
Mhnuduhorm(duojhmm Dludlmhu

‘l'hlslnmtlon refors to a former t dated 24th Jan-
nq, 1839 (No. 233), and oonsists in the insertion at esch
sivage course or seam in or at the time of making of
artieles of hoolcyol two or more druw tlmadn of any

| and

lon of the nluu( and straight beamed harrows,
the main of the invention. Patent

740 R. Bziu. Impr ts in working r y signals,
and in the machinery or apparatus mumd therewith.
Dated Much 16, 1868,

This i ists in & method of

,_,tholcm
handl ts, and station and di

strong material, and which can
without di‘nrbinc the naulnde- of the mlclo] the wora
parts being P Patent

™ B. Ouvon. Impr 8 Y

Dated Iunb ll. nu
This § lly, in actuating the
wviading square by mmoftluhndloorbowotth watch,
131 W. E. in  distilling
oils and other liquids from coal and substances.
Dated March 18, 1868.
apart

(A eommunication.)
This lnmuan is not described from the draw-

m E. Lovssi, Imnu in the
uafes or nuptacm for seswring and

Dlud Imj h lb, 1“5 to th

t o

1 g the
mis with a movable steel wJI. vhloh. when released from
the bolts which retain it in its plm, may be moved late~
rally eo asto the opening or Patent
adendoned.

729 A.P. Paiox. Impnmman n odtaining sulphurons
esid. Dated luch 15, 1885, had
The p ascid from
mized gases, and the -opmlon nd nt.ili:‘zﬁon of the

) tad,

4»

Nzwrow. I

same by effecting the ab or
acld in water, Or in snluuon of nlphlmloclnm
bolding in the

-lphuwa;l?go,udo!dlunp‘ln!thomovmm
th or when subj
to the action of & vacuum, either at the ordinary or at
Pauﬂcmlmd.

ovements i3 apperatus for
olher charooal. Dated March 15,
mnhnnuonoonum. by one mnpmonb,ot s-plnl
vf dait of any
which is att “tot.hodi oh

ing end of & revolving retort, and communicates with the
interior of such retort by an opening or nr:t ooll of the

+ FRrey

ngnlml{ pri?

g points,
in onothmo nndcomnoodugthcm uwpnvntmm
lig‘lllllb.illl given at points of § ! r safety si
when the points are not right for a train pa-lngtho Junc-
tion. Patent completed.

741 W. Brooxzs. Improvements in musical instruments,
(A commaunication, ) Dated l(mh 16, 1865.

is in to & new of p which

the Inwnwr calls equitonio, glvln. the perfeotion of Jast.
nees in instraments with four pistons, as the basses or
It is well known that with the ordimary
system of pistons the following notes F, E, Eb, D, and Db,
in tho lonr octave ol those instruments are always bad,

he
of the three pluon were not in the rl‘h proportion to the

extra length given to the instrument when the fourth
pllwn 18 put in motl The p lon obviates
thisi itonical pistons are provided

with two of airaod two sets of slides. When

the alides i

one-axled unok, ‘whioh io fixed in front of the losomotive,
or forms part of the same, Patent sempleted,

748 O. A. WaneLRE. 4An improved apparatue combining
@ pencil shisld and india-rebder. Dated Maroh 17, 1868.

‘This apparatus consists of & split tube open as ens end
for inserting the point of the penoil, and closed at the
other, 80 that when the pemotl is rulnd lo-o. the poln
shall come in eontacs with the theredy
prevent ite being broken by projesting beyond. Whum
peneil is required for use, it is vuhcuwn from the sheath
and the uncut end inserted therein. A band of india-rob-
ber is also placed round the olosed ead at or neare the top,
as may be londpmos eonvenient, 50 as to be at mci

quired. Patent abandoned.

when
741 H, Wxraenep, Heating preparatory to and for the
or temp L4 of knives, fles, tools,

w«n of Mardening ering
all other descriptions of outlery or Aardware uudlg
n)u'bjce; ¢01 the precess of Rardening or tempering.
arch 17, 1
This Inmulon consists in inserting and plactng steel or
iron bars, files, knlm, tools, and all and every other des-
ariptlo- of eutlery or b uu Iy ,' b:o the pro-
or t|
ol mnn{wtnn. in or upon &ubu, tranks, pipes, or oveu
(wlmm fized, non.blo, or othmln). of tron, ov auy other
metal or and g the sald tubes,
trunks, pipes, or ovens in-dlnuly over or ia ocouneotion
witha or furnaees, and 8o that thesame tabes, trunks,
pipes, or ovens ocoming immediately over or upon the
fire imepart to the said steel or iron bars, files, kaives, tools,
or other cutlery inserted or placed therein or $hersupon, &
strong and uniform heat, avoiding thereby eantaet of the
same with coal, coke, fuel, or other deleterious matter, and
und«llgtbﬂn oleaner and'lmtlortln parpose of hardea-
,or b

ing, than say other
method now in use. Paient abundoned.

748 B. LAwzExnos. Imprevements {n {moreasing the
mechanical valus of steam as a motive agent, (A commu~
nication.) Dated lluch 17, 1865.

{nstoed of panst ..nn 1t aoti Mmi

o ng steam oa on & nth &

ocondenser imbhndhu Tn.c‘l with the o:ruqllnd., in
it into another cylinder opu &b the top, or at one

::m‘mu the atmosphere may press down fle piston as

ho condensation of the steam beoeath it uh-plu.. By

g foroe, a greater
 of it 18 obtained. Patent d.

749 G. Dl;l.l?dlld r. B‘l.nf.llum;vmo:’ in posts
or supports for telegraph wires, also app sts or
morn smployed for other p;mm Dated 'I'l:h 11,

’nu' olaim, first, te

n 1

ot Py

playing in the medium and upper notes of the i
it is only necessary to use the three pistons, as in all the
regular instruments, and the air coming from the
mouthpiece tube passes in its regular way, but when play-
ing in thc low notes of the instruments, and when using
the fourth piston, the air passes in the two oolumns of air
and the two sets of slides,and by that means the notes above
mentioned have in the inummnt their proper length,
and, ly, may be i fect in tune. Patent
completed.
for'are 1“‘.,"'3,‘.‘.' e oriading grate oot

res) N m m
avr‘ul "'&u Marek 16, uu

(%)

in the one ma-

ﬂmfhgzlhndl : l:nu‘mh as or similar to }hﬂ. de-
0 Spec on of s patent graated to J. Roes,

dated 29th of April, 1862 (No. 1,253), with ordinary appa-
ratus for threshing "and dressin Rrain and other agricul-
tural produce. 'ﬂn object of this invention is to combine
thonl pparatas io one machi insucha as 80
joati g and dress-

volute. As the retort revolves, the oh
into the mouth of the first coil of the volute, and by the
continuous revolution of the retort and volute {t is caused
to travel the entire length of sugh volute, and is finally dis-
charged at the outer end of the last coil thereot (which may
or may not be od with a door as required) in a suffi«
elently ©cool state, s0 3 to be injuriously aff:cted by con-
tast with tbe atmosph Patent comp

731 H. Bsuita, Impr in gas engi: Dated

fn&nppum\u and the grinding apparatus, which may be

dlmlmol imbanorbnds, nn'lo, m,wothﬁm
fixed or npm MMI uduo(

riogs or hoops of s !} other form,
tothabouomrln‘orhooyotwhlohhﬂndotwsbm
plate of anysuitable known form, sub lly aad

with reference to the drawings; second, fornlng posts ot
sapports oonstructed as above described of two or more

separate lengths so oned that the lomh or
lengths may be placed inside the lower ln.th or leogthe
for facility of t fall described ;

third, mnnln(m buovluu %0 pouaornppm in
to the wings, Patent

completed.
150 J. Bvx.v.ovu. Improvements én looms for meaving.
Dated March 17, e ,
'l'lup.unmchl nm the employment and
ment of movable, forks, monblo pias, andstati pins
for holding baok the weft in & line parallel or asarly par-
allel with the reed for enabling the weft feslers to desoend
.‘hon the weft or detect its absence immediately after the
tsle has been thrown across the race of the aley, and
also for assisting the templing and making better cloth ;

er opened for the pdrpose of passing the material nndor
operation from the cgmhlng and d

the g-ﬂndlng appuuu. or ¢ olaud 90 88 0 :Ilow such part
of th of the other,
¥or thil purpose tho ordinary Mng ntf dndu .ppl-
ratus, and the

machine, the revolving uplnzingntm of the ﬂru-umod

Mo e o fires the chacges by vapour, which
the nnntor res 0 e v w|
with the air. We
eannot give the douil- here. Paunt abandoud.
732 C. Moswir. I e in treating and purifying
C! y

Oﬂc nd jau. Dltod 1868,
the oil or fat is pluod in an

being fixed over the grinding apparatus, and the
hom of the latter bolu 0 pluood as to be clptbloot re-
oelving the to be where the
is used ly. means of com-
muaication between the two sets of .ppantu for the pur.
pose referred to consist of two ulvel, the plvou of whioh
are nxotl apertures leadi d hre hing and
and ot

hi

the sy of employing compreesed air for blow-
un.-i ‘the weft towards the reed, fur enabling thefeeters to
detess its presence or absence without loss of me; thirdly,
the improved back ui.l for obtaining easy aocoess to the
under working parts of the loom. Patent complsted.

151 J. GooorELLow. Improved comdimations of direst
acting steam engines wilh single or doudls acting fmpolor
pumping water, air,or gases. Dated March 17, 1865,

This invention oonsists in the employment of direct-

u F +

3- snd is subjected to the action of
free ol lime in the state of powder, or mixzed

with water (n!lk of lime) till the visoous matters

%0 separate, and then the oil orfat is strained,

abandoned.

Aare seen
Patent
733 G. T. Bousrizip. Improvements in mail and
mm;.ud bage u/or other .c.l.macr uses, (A com-
The principal feature of t.hh invention is in forminga
se moath” (as the inveator terms it) 1a the interior of
o &o., made of waterproof material, 80 tbat it ean
wet.  Patent adandened,

'Ez

up tightly and secured by straps, &¢., from rals

tas out of the

1 imo the grindi , 80 that, by one simul-
taneous movemens of the two valves om their pivots, they
are caused to open the mhﬂiu totho !rlndlnc
aud olose the exit ap of the th

nglnu, for feeding boilers, bilge p
other purposes where pumps are required,
782 W.M. Wn.Lians. 4n

dressing apparatus, and hynolnulm movement ol
the valves in another direction the apertures leading

the grinding appacatus are or may be closed and thc cx“
apertures of the threshiag asd d g appazatus op

Patont adandonsd,
743 A. V. Nzwron. Improvements I8 the construction
steam gonerators and eyeperaiers. ocommunication.)

gmd March 16, 1000, “




’ J
240 THE MECHANICS' MAGAZINE. Ocrosee 13, 1865,
e
about the proportions named below :— | wheel on one roller having a diameter double that of the | blin that known c.h. name of Kamptulioon.
o e I O otber equivalent alkali, half & | whesl on the other roller, so that one roller with | posttt A el gigron ..‘Tﬁ.;ﬁ
ton of lime, a guarter of.a ton of ,lqwuuhmof double the velocity of the other. Motion is given to the puuntu!onudbyukingﬁu linseed oil of comm

chloride of sodium, mixed in about five hundred gsllmn of | rollers by a winch on the axis of that oné carrying the | any other suitabls dqlng ail, and ln bolllng lb wm: ndu

p‘“m“ balf tn; o?!‘;h y Qh‘ﬁ :;: the ::rid 'ln:l‘l‘:::l o ::‘rl:gm::d”p:::ﬂr&lilmt:y nﬁ:l‘lb provess ’k hioh the et

aced in iron o size o " b ng the | sent improvemen whiol conpod is rend
l:'- ¢t in constant motion in the hot Jution for fronthohoppera'ndpm he Prik md

t!nmmn. during which time the soiution is to be
km boiling. When the paint or other coating has been
detached from the fibres, the canvas is removed from the
tank and thoroughl, i’ washed in clean water in order to re-
move ths free alkali, and any dirt that may adhere to the
fibres, and when thorouhly oleaned the canvas may be
bleached and dried, and then cut up into pieces of saitable
size for saie, Patent M

153 A, V. Nlml mprovements in the construction

of brackst, pil utﬁndcd lamps and lanterns. (A
o{mnnnietdon.) D h 17, 1868,

This ¢ apart from the drawings.
Patent oomplctcd.

7564 W.Roszars. Improvements in cocks or walves.
Dated March 17, 1865,

This invention has for its ohject improvements in cocks
or valves, and is applicable to cooks or valves such as are
dnoribed in t.ho specification of a patent granted to ths

and T, G the 22ad May, 1863 (No.
1851), and to other cocks or valves in which a o!

rotating rollers, the peel or skin is removed from the uid
almonds by the gmot the said rollers, and the different
velooities at which they rotate, the almonds being unin-
Jured by the rollers while passing between them by the
yhldlu ol ndi&rubbu- oovering theron. The peeled
from the rollers fall on to

n taking the boiled linseed olloloou
mm. or uy othnmablo drying oil, and boiling it alons
until it has of whea it is
mized with ground cork, sawdast, or other like materials,
and when properly oombined it is applied te ths surlace of
the fabric, as described in the lpooi cation before referred

to. These improvements in floorcloth al
thz lnollnll plnlom, and thence vass to & P et o ch::mmo Mno b:?i,m:ﬁ:
placed to receive them. Patent adandoned. ducrl%od in thespecification of the aforesaid patent,or a com-
761 J. WarrLs. Improved arrangements and apparatus tion formed partlyasdescribed and partlyof suitableseeds
Jor drawing of liquors or liguids from oasks and other vessels | of drying oil {ﬂﬂﬂj fine, and applying it to the back ofa
without the aid of pumps.  Dated March 18, 1865. woven fabric a rolling mill, ooating the faceside of
This § tion is not d d apart from the drawings, | such fabric wit a.ny suitable and well-known water-proof-
Patent eompleted. ing y & diog or rolling machine, then
763 T. Kexvon, juu. Improvements in prcpar‘ng. fizing, ’“"""' m,‘.:‘ and g ‘“d re po T it “
"‘f mordenting “"‘:{“M yarns. DM March 18, 1865, the rolls which come in contact with the fabric oc

prudlm, phosphates, and all kindl of animal matter with
foun, or other suitable metals
diuolud in llhlhl or uids 3 or he uses the animal matier

oomplete rotations of a lever or handle hn&hﬂ
the valve, lnuingluohoocho:nlmd syi-
qusntly exp i to what extent the
water-way or puugn il open. To obviate this inconve-
nhnouho inventor combines with the cock or valve an
index mounted on an axis, and this axis he gears with the
spindle of the valve in such manner that the index axis
makes somewhat less than a complete revolution whilst the
lever or hmdlabymomol vhloh the valve is turned is

d the of times required to move the valve from
end to end of its course. The arc over which the index
travels is marked at each end at Wnu where the index
stands when the passage is shat, where it stands when
it is full open; thommyalsobo fuﬁhu uated if
The to is a bevelled
wheel on the spindle mu.ung a bevelled whsel on an in-
termediate axis, on which a worm is formed, and this gears
with a toothed wheel on the axis of the index. Patent
abandoned.

185 J. Cooxsox and P, BiLLixaron. _ Improvements in

oppal lmm Jor blowing emiths’ and other rss. Dated March
8,

'i'hn invention oonsists in driving the fans for blowing
smiths’ and other fires by means of a lever actingona
friotion pulley with an escapement motion, the said
puliey being connected to thohn & train of wheels and
n;iou, or other eq ']

friction pulley is
ed oun the dnvlng shaft between two weighted levers,
which are loose on the shaft; these levers are connected
the fulcrum stud of the driving lever, the boss of whi
forms acam to press on the friotion pulley, when the lever
is moved in one direction, and to escape from the pulley
when moved in the other direction; consequently the vibra~
tions of the lever give a rotary nouon at a great speed to
the h.n Tlu smiths’ or other hearth is placed above the
g or other fi upporting the fan ud
) uul the casing around the fan isin

found desirable. The proportions
mulm are about 15 por cent. of prussiates, phosphates,
animal matter, to about 25 per cent. of t.ha alamina,

tin sol or other Patent

u;'#dw Improvements in
. Wiss.
buttons to fabrics. (A communication.)

This is not desorib
Patens complsted.

for attach
Dat{d lmh‘l“a',
d apart from the drawings.
764 J. Veno. Improvements in brushes or brooms.

Dated March 18, 1865,
This invention consists in certain modes of

1. ey

tlu mon and in adding one or more

rollers to work sninlt each roller in eonuct with the

e uwbogo.u::mhn i o o
0 rollers ma; an thouinmtut.

with the fabric may be made hollow and heated by steam,

or other mltablo means; the rollers are also provided with

pers to any adbering matier,
Patent omplcud.

769 S. B. Gaav. Improved y for
mgr and cloth zm”paw couan Jor gmum nl

‘Thta fnvention 1s not dow d apart from the drawings,
s i not d 0
Patent complsted,

770 T. OLrves and J. W, Musro. Improved top
wmm Jor cigars and cheroots. Dated Hmhﬂ, ll“.

the handles to the backs of brooms, 80 that, when one end
of thobroonhub.oomowon, the broom may be turned
end for end, 50 as to expose a fresh emd of the broom to
wear, and yet that the handls dnll be at the requisiteangle
to the broom in both positions. This may he accomplished
in the following ways :—The inventor bores a hole verti-
cally into the centre of the back of the brush, into which
he inserts or screws a metal socket. The upper end of the
socket, which has a hole in it to reosive the end of the
wooden handle, is at an angle to htmsn which enters the
back of the brush, so that the le 1s brought to the
requisite angle to the brush. When one end of the broom
has become worn, the socket is turned half round in the
hole in the back 'of the brush, and the socket is then pre-

vented from turning by a pin or etherwise ; a fresh end of | th

the broom is thus brought into the podtlon where it wili
b most exposed to wear. Patent abandoned.

765 J. O. BravENsoN. Improvements in the preparation

J hyposulphite of lime. Dated March 18, 1865

The late Dr. Jullien obtained a pmaun 1861 (No. 330)
dated 9th of February, 1861, for a prooess in which a solu-
tion of hyponl:huo of li-o was prodnmd from the yellow
liquor obtai the tion of soda waste. The soda
waste was in a thin h.yot to the action ot air and

gearing

tion with the fire by a pipe or tube. Putut abaadoud.
1568 T. Oaprw. Oertain impr

employed in preparing cotton and other ﬂma

24,

, and was d over, and the yellow
liquid was then obtained trom it by llxivia.uon. This
liquid was munud by sulphurous acid gas, and so sulphur

i

Dated March 18, 1865.
This 1 ists in the 1

vertioal rod or bar which is hooked on to and suspended
from each horizontal spindle or shatt upon which the laps
are formed that supply the machine; the lower ends of
these rods pass shronch holes formed in one end of a long
balanoce lever or beam, the og posite end of which is in con-
nection with then.np for) Uponuch the aforesai
suspended rods are adj '] of
which, whea a hll lap is placed upon the supply lattios,

mnshdrqrw distance n.bonmbduoolmr
that, as the ““lap”’ diminishes in diamet ‘iod

ey

‘was precip ud a solution of hyposulphite of lime was
duoed. p! ts relate to the treatment of
tand useof a | the soluti Iphite of lime thus or otherwise

of hy|
obtained, in otdn to obuln the saltin a dry form, suitable

for the ket. If the sol is evap d by heat in the
open air it d P A ding to this { the
itina paa made of iron, and

similar in oonstruction to that used in the manufacture of

d | sugar. The vacuum maintained within the pan should be

such that a mercurial barometer in the pan will mark only
from half an inch to one inch pressure. The solation is
boilodustemponcnuoﬂ!odeg.l? hrenheit until it h

fon consists in attaching to the top or end of
thad;u or cheroot a mouthpiece, the same Lo be made
in any ornamental shape or design, and to be made with
and form part of the cigar or cheroot, being attached
thereto by gum or oement. The said mouthpleee may be
made of wood, bone, ivory, metal, amber, or any other equi-
valent sui it the end of the cigar
to fit the said mouthpiece, It is formed blunt, whereby an

economy is effested in the manufacture of the cigar,
Patent adbandoned,
771 J. T.Rouxigen. Js sments {8 ratus for

mprov appal
gcmtw stsam. (A communication.) Dated March 30,

'I'lu peculiarity of this steam generator oonsists in the
(omandoombiuﬁonot.nrin o{pipu in order to obtain

o m rface in a given
space., For Jnl a system of
pipes which, by their poonlht shaps, do not require the
interposition of any heat-absorbing material, the smoke
flue from the fire grate to the chimney being prodno-dby
the form or transverse section given to the pipes.
pipes are made of cast iron, and have a tmuwmnoeuo-
of a cross-like form. In some cases, however, the passags
through these pipes is formed with a lining olwrougm
metal, which is introduced into a mould so as to have cast
metal run t The ends of these pipes are conncoted
in such a manner as to cause the water which is forced into
the entranoe pipe to pass in succession through the whole
of the pipes constituting a series. Farther, he arranges
the proportions of the series of pipes in & manner to pro-
duce an even pressure throughout by giving the entrance
a smaller size than the outlet. He introduces metal rods
into the pipes in cases where the water produoces sedimeat,
80 a8 to cause by thus narrowing the passage a greater
friotion in thocguuco oﬂho steam, by whieh means the
pipes are kept clear of ied by

whioh is away
the steam. A hand pumpis used when starting the uciu.
snd another pump is driven by the engine when sb work,
80 | that for each stroke of the enginojm of feed water are

the
rod passing through the hole in the balance Tever (udully
lowers the weight into closer proximity to such lever, until
the “lap’’ is finally spent, at which time the weight in
oonnection with the rod of such spent lap bears upon and
depresses the balance lever, thus causing its opposite end
to rise, whioh, being in oconuection with the strap fork,
1orou t.ho nng on m the looss palley, and thereby stops

n platform

751 J. I‘Oonnu.. Certain improvements
weighing machines. Dated March 18, xus.
This invention relates to those

i

P g::n:ty of 1°480, which is asoertained by draw-
ing samples time to time, when it is run out, settled,
and sllowed to orystallisse. The orystals obtained are not
safficiently pure, and are re-dissolved in a waterbath at a
temperature of 110 deg. Fahrenheit; the quantity of water
employed to dissolve them is such thatthe solution may be
of a specific gravity of 1°450; and this is then crystallised a
second time. Or the salt may be re-dissolved in cold wmr.
md thea u:lln conoentrated to the crystalllising st

duoed into the pe of the eycsm, and this
water traversing to and fro throngh the whole series of
pipes issues as steam of high pressure from the outlet at
the opposite end of the loriu, and i¥ then passes to the
steam oylinder. Patent completod.
773 J.T. Coox and J. T. Oooxk, jun. I "
W{q oo ﬂn‘l“d l:mh 20, 18665.. .
opamma m, first togencnllrnngmof
oombinuion ol pa'ru 4 d in the

in the paa, but the dissolving zho
orynsl- in '.he i'nmba'.b is nimal:'r, and the patentee

whouin t.ho body to he weighed is placed on a table or

d to one end of a lever, com-
moaly olll.d a “ l &:rd, * along which a weight ismoved
until the body on iatform is balanced. These fm-
provements are desi to render the travelling weights
on the lever self-adjusting by the presence of a body or
material on the platform, so as to form a self-acting weigh-

ing maohino, and sllo to indicate the weight, and, if
q! 1, to imprint or i it on a ticket, Patent com-
pleted.
758 G. RaLsron, Iy menis in the mods of tmntuq
and making clothing. ocommuniocation.)
18, 1865.
This { § ists in the manufacturing of

+ in binati

and in suoch & manner with
elastic bands that they are easily pus on and comfortably
worn, ud as eully put oﬂ. in part or in whole, as con-
y may req Patent completed
159 E. Pn.mm nd J. HARPER. Improvements iaum
mtiou Jor looms. Dated March 18, 1868.
ion is not described ‘apart from the drawings.
PM completed.
760 J, H. Wateaw. A new or f machine for
pesling or skinning almonds. Dated March 18, 1865,
Upon uprights on the bed of the machine two horizontai
rollezs are situated, the axes of the said roliers working in
bearings on the said uprights. The said rollers are situated
side by side, and parallel to one another, the distance
between them being adjusted by screws. The bodies of the
mlen are made of iron or other hard nohl,tbe said bodies

ooated or ith a loanised india~
mbbot Above the rollonu‘h rin vhioh the almonds
10 be pesled or skinned are pl , and below the rollers h
aan inclined platform pnlod or eki

t. Patent complsi
m O . Impr g A
Dated Hmh u ms.

This i to ts in that class of
sewing machines known as shattle or lock stitch maochines,
and consists, firstly, in placing the wheel feed of a cylinder
maochine 80 as to work on the right hand side of the needle,
in lien of on the left hand side, as heretofore, whereby the
inventor is enabled to perform the operation known in the
trade as golosLing the uppers of boots and shoes more
easily and expeditiously. Becondly, in s peculiar combina~
tion of mechanism for driving or actuating the feed wheel,
whether mh {oed whul be lppliod to a cylinder or arm

hi Thirdly, in plaoc-
ing a whul-(oed of any suitable or well-knowa oon-
struction with its axis transverse to or at right angles
with the longitudinal axis of the arm or oy-
linder iu that class of sewing machines, 80 that the mate~
rial may be fed in the direstion of the cylinder. Fourthly,
in an arrangement for lming the _presser foot after each
stitch in those sewi in the whsel feed is
employed, in order o lnolliuw the turning of the work.
Fifthly, ina p of for actu-
ating the shuttle driver of lock stitch machines, Patent
abandoned.

in {

for down and toleulng the hinged
blocks or closers. Beoondly. a cartridge case extractor
oonsisting of & bar or rod, or bars or rods, and working
freely in the side or sides of the breech block or closer, one
end of the bars or vods carrying a stud or hook which, by
the ralsing of the block or closer, is made to advaneein &
slot in the side of the barrel, and start or extract the ex-
ploded case, essentially in the manner described and illus-
t.nood in the drawings. 'l‘hirdly, the application of the
said oartridge case extraotor to breech-loading fire-arms
in whioh t.;:u::mh turn upon a hinge or joint, as de-
) ¢ completed.

713 M. ELzY. The more economical wear and mors spesdy
]uiu{q of| geudmn't sourfs. Dated March 20, 1865,
of an end! revolving knot or
burol revolving round the body of the soarf, the said body
also being movable through the knot or barrel to any part
of it, 20 that, when one part is soiled, either the knotor the
body can be moved to uy part of the other, and thereby
making every part of ble; by this
mnt.ﬂu knot can be womuylln. The said soadt is
“z two or more rings or links sewn on or inserted
in the back of the band near the end, a hook being fixed at
the other end to hook into any one of therings, so that the
fastening oannot by aay po.ibimy be seen when the scarf
isbeing worn. Patent
774 L PEILIPPSTHALL. Imprwcmcnu in the manufacturs
of yarn so as to same applicable as a substituts for
woollen yarn for manufacturing into shawls and other
textile fabriui Dated March 20, 1866,

767 O. W, Seark, T. 8, Onoss, and W, Apximns. Im—
s in portadle or Aines for the
turs of bricks and téles, whether plain or for or tal

purposes. Dated March 18, 1865.
‘ecannot here give lpmmﬂu details of this invention.
Patent abandoned.

768 J. H. Kippand J. O. m'rn:. Improvomo in
Rooreloth and in mackinery for the % of foorcloth.

Dated March 18 lm
This | ormuptunc dated 23rd Sep-

be

vhlch the
almonds fali on luﬂn‘mn
rollers are

tember, 1864 (No. 2,340) the object of which was the manu-
tacture of iooumh % reduced cost, ressm-

This in utilising the waste hemp and
flax known ia the trade as tow by cutting the same into
pleces and then mixing the same with wool in the propw
tion of about two of the tow to one part of wool,
which afterw: be spun into nm by ordinary e&b.
looms. Patent com-

ning ery, and then woven into shawls, neckerch
115 A.G.Brownxing. An improved socket for femoing

mdathnuﬁoluofdn-hwdlnq
pleted,
Dated March 20, 1865,

and telegroph posts.
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This invention is applicable, principally, to cast-iron
sockets for ht-iron fencing posts, straining pillars,
for fenciang and telegraph posts, but it may also be applied
to the sockets of any kind of iron posts or pillars which are
intended to be sunk in the g d. The i $i i
in casting such sockets in one piece with aspear head point
or spike having two or more flanges, so that the sockets can
be driven into the ground, and will form a good hold for
the post or pillar, The internal form of the socket will
pond with the seotion of the post or pillar, whether
, triangular, L, T, or other shape.

iroular, flat, eq
Patent completed.
176 A. V. Nxwron. Improvements in sewing maokss

185 9; FARMER ud’ 'l' Tvl.nn.m Oorlalg improvements

[{ ¥ and app for %/ ‘¢ of nails,
pins, and rivets. Dated March 21, 1865,

‘We oannot here givespace to thedetailsof this invention.
Patent completed.

Py

ocompartment of the reservoir which oontains the lift-pamp
to within afew inches of the lid of the tank or tanks when
the engine is ready for use. Patent completed. °

192 W. Baney. An apparatus for outling dread or dread
and butter. Dated Maroh 21, 1865.

This i ion has for its objects facilitating the cutting

788 J. H. Joxnsox, Improvements in the 1f ]
of looking glasses or mirrors,and in atus employed
therein. (A communication.) Dated March 31, 1865,

This i i | to imp in t,t:o f

hereby saoh artiol

o ) PR

i 1 4

tare of 1 g-g or y
Aorad ¥,
more and are

¢y

T

the loaves of bread into slices of any requisite thicknees,
and spreading butter by hanical means on the bread to
be #0 out, and the invention consists, firstly, of & box open
at its apper end, and having a ble b or pl ™
working freely within it. The loat to be cut is supported

this platf which is raieed by means of a spring, or

than those manufactured by the ordinary existi
ists of in pecul!

(A commuulcation,) Dated March 20, 1865. i
in ion is not described apart from the drawings.
Patent completed.

and or modes of troat-
ing platinam which is d for the ordinary amal-
gams or silvering, whereby it s cansed to adhere in a per-
feotly secure and permanent manner $0 the surface of the

Tabi

1::‘ R. T..‘}:)uwun;r and l& ‘A. L:;m.' Impy
" manufacture of puddied iron bars and every desorsp-
fien of malleadls iron. Dated March 20, 1868, v

This i i i fally in mixing with fron
while in a 1 state sulphate of iron, togeth h
oxide of lead in in proporti Patent

718 B. CuATwooD, Improvemenis in looks for safes,
strong rooms, and other purposes. Dated March 20, 1865,

This invention consists,first, in lining thekeyhole passage
of locks with platinum or platinum alloy, and in coating or
forming such parts of the lock as are accessible from the

keyhole passage wi lati alloy. And
second, in closing the keyhole o o thor

Tated
( 4

or p

passage by a screw or other
plug, itsslf secured by means of a self-oontained look or
catch, that is a lock or catch carriea in the plug, or by
means of a platinum lock, or lock of platinam alloy. Pa-
tent completed.

9 W. Mzxxravs, JImprovements in mackinery for
working puddled balls or blooms of iron and steel. %
March 20, 186S.

This hinery is y ded for king halls, or
blooms, or ingots of iron and steel as they come from the
paddling furace, balling farnace, or ingot mould, to pre-
pare the iron or steel for being furtoer operated upon. The
machinegy is composed of three oylindrical rolls made to
revolve in the same direction; the two bottom rolls are so
Flaced that the third shall revolve above and in a line be-
tween them, and shall have an up-and-down motion im-
parted to it by '““‘_. or hydraulic po::r. Though the

s h tion to be §

tnle int.

Rlass employed

181 W, ArTHUR. Impr s in or appa-~
ratus for m“"" the courase steered by avessel during
any given p . Dated Maroh 31, 1865,

The objeot of thisinvention is to make a compass register
the oourses steered by a vessel duriug any given period.
For this p the p P a framing in which
a oylinder is supported vertically on an axis at the lower
end while the upper end is formed with a step to receive a
socket and a shaft which passes through the traming; on
this shaft a guide plate is fitted which is guided by two
pins carried by a low:‘rhte forming part of the socket,
which is free to be raised and lowered on the shaft for the
purpose hereafter mentioned, The shaft is formed with
two flanges above the guide plate, between which rollers

by this
a rack and pinion, or other suitable mesns, to such a height
as to oause the portion of the loaf whioh is is wished to
out off to project above the sides of the box. Secondly, of
a butter-box having a perf d bot through the per-
forations in which any required u&lity of butter is foroed
on Lo each slice of the hread to be cat, the forcing of the
butter through the said perf being effected by a
planger pressed upon by or affixed to a screw or lever.
tent completed.

793 B. J. Wessen. Improvements in machi: Jor
threshing and rudbing darley and other grain. ated

Macrch 31, 1885.
gtl‘vo spaoce to the details of this inven.

Woe oannot here
tion. Patent completed.

194 H. 8. Jacons. Machine for dressing and rounding
the inner surfaces of fellocs, Dated March 23, 1865,

This fnvention is not desoribed apart from the drawings,
Patent comploted.

105‘ ,G' Fazuse. Impr

work ; the framing oarries at its upper part a p

card or magnetic needie. The rollers just mentioned are
carried on one end of a lever pivoted near its centre to
a bracket on the framing: the other end of the lever ocarries
a roller which rides in a cam groove in a block carried
on the upper end of a vertical threaded rod. This rod
passes through the framing whioch ocontains the oylinder
and carries a pencil or marker which is kept in contaoct
with a sheet of paper round the oylinder. The
pencil is held in a frame fitting over the threaded rod and
is caused to desoend thereon by means of a rotary motion
imparted to the rod by clockwork. The paper whieh is
secured to the cylinder is marked with thirty-two perpen-
dicular divisional lines at equal distancss apart, each line

[ A Jor ing,
g, raising, shaping, or drawing thnugx shest metal

ﬁy means of tools and dies. Dated Maroch 322, 1865.

Wecannot here give space to the details of this inven-
tion. Patent abandoned.

796°W. M, WiLLians. Improvements in apparatus for
the distillation of coal and peat, and such other substances
as are or may be used for the manwufocturs of solid and
liguéd volatile Aydrocardons, or for ths manufacture of the
sasd A rbons and coke. Dated March 23, 1885.

The p tee claims the I's or b i
of the parts described for adjusting the thickness of the
layer of coal or material to be distilled to the variable heat
of the different parts of the retort,or to the quality of the
ooal or material, the coal or material being arranged in

p p p d to the | FoPreser § ;h.‘_pol_n of-th’eho;npm. The ;;:l:ﬂ‘ ‘l{ also o:nuot with the top and bottom %c the mtmtin.‘lulyenbol

roll, yet either of them may be moved from and toward P the required variable thick: y means of adjustable

m ogh;,,._ Patent m,m.d,’ ™ ao the Wnc‘i,l‘d:!::ends in one honr.o‘r :uur ‘““‘: time. In the ;hnlu- or tny:, orhh.{ means of a lining h::.hi’ u‘mr and

790 A. R. Maoxenziz. JImpr ts in L tive | to the cyl:nder by & rolier on the shaft riding on one of the ;;:‘:;‘dj e shelves or comy en “ "
inolines of & dogble incli

ongines and carriages for common roads and tr and

;z Jor agrioultural and other purposss. Dated March 20,
We cannot here ve space to the details of this inven-
tion, Patent tod.

181 C. H. PENnycoox. Improvements in constructin,
nn;:;cn, tanks, oasks, and similar vesssls. Dated llucg

a1 .
inmru&ing.- eter, for ple, ding to
this i ion, i d of hing to each other the me-
tallic cheeks or plates forming the shell by riveting the
same oontinually round their adjacent edges, such sheets
are conneoted together by narrow intervening seam strips
formed with grooves on each side, into which grooves the
edges of thesheetsare entered. At the meeting lap-
ping pieces are riveted to the adjacent sheets to bind them
to each other, whilst the grooves are made tight by paint,
cement, or salder. At the bottom edge the frame-ring
may be formed with a groove to receive the bottom edges
of the lowest line of sheets, whilst at the angle between the
sides and the roof the frame-ring may be formed with
g in suitable positions for the side sheets below and
the roof sheets above; or & narrow grooved seam strip may
In

[ d oam fized on the under part
of the compass oard. Patent completed,

788 R. A. BrooMAN. Improvements in the preparation
of hydrated oxids of chromis (A ication.)

797 H. Porren. Improvoments in treating the waste
liguors obtained in dleacking certain vegetable sudstances.
Dated March 33, 1865,

This i ti ists in boiling the waste liquor ob-

Dated March 21, 1865.

This invention consists in the production of hydrated
oxide of chromium hy means either of boracio acid or other
acids, or salts with an acid meugn. possessing analo-

tained in bleaching jute and the waste of , oom-

monly called shove or shew, with lime or magnesia, or their

carbonates, or with & metallic oxide, in order to recover

the soda which is used in the prooess of bleaching the
egetable substan

to the mode of arranging or adjusting the position of the
fued rollers of the machine with regard to each other. The
fourth part consists in the use of a zigzag-shaped ocutter
or for the cutting of zigzag edges, which are neces-

be used at the angle, and a frame-ring in additi

making gasometer and other tanks, the same general con-
struction may be adopted, but in the place of some of the
vertical seam strips, frame pillars will he required to give
strength, such pillars being formed with grooves to receive
the edges of the adjacent sheets or plates. A ring grooved
oa its under side and fitted upon the pillars and sheets at
the top edge of the tank will bind the whole together. Oasks

sary to be given to the ends of a pasteboard box made in
the shape of a oylinder, 30 as ¢o turn the same under the
bottom; also in the use of a serpeantine-shaped cutter or
other desired shapes aocording to the cuts to be given to the
pasteboard. The fifth part relates to certain new and use-
ful imp ts in hines for the cutting of pasteboards
by which both the scoring and through cut may be effected

tion ; and also to constructing and combining

aod similar smaller vessels may be rapidly and
aally pat together in a similar way. Patent

782 J. W. MmGLeY. Improved means or apparatus for
lubricating vertical or diagonal spindies and shafts, Dated
Mach 31, 1865,

This invention has & two-fold objeot, viz., to lubricate
spindles or shafts (vertical or diagonal) more effectually,
and also more economically, than is now the case, and has
special ref Yy o) hinery, For
this parpose, 8 'y throstl
frame used in spinning worsted yarns, the inventor elon-
gates the “‘neck”’ (usually made of brass and wecured to
the frame rail), making the elongated part of smaller ex-
ternal diameter than the remainder of the ‘l_:ogk. Upon the

Adnais natan th 4

at one
the parts of the machine that the same may be worked in a
measure automatically. Patent completed.

790 R. J. GaTLING., [mprovements in firearms, termed
a battery gun., Dated March 31, 1865.

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

791 J. SxiTe and 8. A, CHEASE, An improved arrange-

zoulE perties of ch oxide, te or acid. Patent | before-mentioned v oces, Patent completed.
ym))’ W. O I [¢ Jor outting

18 . OLARK. Improvements in for

and other ke boards. (& commuiication.y. PROVISIONAL PROTECTIONS.

Dated March 21, 1868,

The first part of this f i 1 ertain new Dated June 1, 1865.
and useful jmprovements in the mode of attaching the 1509 T. K. Wright, Birmingh 1 faot .
cutter holders and stooks to the cutter beam of pastehoard | Oertain imp on ‘Bourdon's’’ steam pressure

tting hi The d part rel to now modes | pauge.
of adjusting the for the outting of pasteboard to Dated July 5, 1865,
different widths. The third part of the invention relates 1775 J. Longbottom, Oamp-road, Leeds, engineer, and

A. Longbottom, The Terrace, Hammersmith, civil engineer.
An improved combination of materisls for the manufacture
of carpets, fioorcloth, felt, wall paper, fireproof flexible
roofing, ship and boat building, and for other similar pur-
poees.

Dated August 33, 1868,
3169 D, Iuphorm, Bouth Thistle-lane, Edinburgh,
ype £ Imp ts in sewing machines.
Dated Beptember 1, 1865.
2268 R. Davies, Green Neath, Glamorganshire,engineer.
Improvements in propellers for ships and boata.
Dated Ssptember 7, 1865.
2296 J. D , G k, engi and sugar refiner.
Imorovements in supplying charcoal to sugar decolorising
vessels, and in apparatus therefor.
2300 W. L. Wise, Chandos Ohambers, Adelphi. Im-
for hulling and win-

'y

p in or app
nowing grain. (A eom{nunimlon.)
2302 W. Cory, Oo‘dnlxohn‘ge, Oity, aad J. H; Adams,

spindle he affixes by any conveni a 8p of
cup, within which the elongated part of the neck enters,
The spindie or shaft (as the case may he) being lubricated,
the lubricating substance naturally works down into the
cup, and the latter lving with the spindle or shaft, ne-

1y th partiol labricating sub upon
that portion of the spindle within the neck, and gives the
resalts named. Patent abandoned.

183 W. V. Gxxxe. Improvemonts in vessels of wur and
in ordnancs. Dated March 21, 1868,

Provisional proteotion has not been allowed for this in-
vention.

784 D. GourLrY. Improvements in the manufacture of
boots and shoes. Dated March 21, 1865.

‘This invention consiste, firstly, in a peculiar method of
fastening the boot or shoe, whereby the use of laces and
other kinds of fastenings over the arch of the foot are super-
seded, and the action of the arch of the foot left free; and also
the side springs now in use, which, by permitting the foot
to slip forward to the toe of the boot, throw much of the
weight of the body on the toes, and thereby cause serious
injury to them. The same fastening forms a very material
support to the annular ligament at the ankle-joint. The
said l:ming_' oonsists in a band ot lmhor or any ot‘h:dr

for which they obtained letters patent dated the 9th July,
1863 (No. 1,706), consists in constructing a reservoir hav-
ing two compartments, called the upper and lower compart-
ments. The upper compartment has a lift pump for rais-
ing the water or other fluid from the lower compartment,
producing two different levels of the fluid in the one reser-
voir. Into the lower level of the fluid they insert a por-
tion of a tank or tanks, allowing the fluid in the reservoir

ment of valves and other appliances for a new desoription of | O.E., Oamp prove n float-
hqdmu':io engine for rataaiﬁz watsr and other fluids above | ing v and app used for g oon-
their common level, the fluids so raised to be used as a motive | taining ooals, corn, or grain.
power. Dated March 31, 1865. Dated Bopscv{tbor 8,1865.

This i ion of au improved t of valves | 3304 J. “Id x Wom:u,“im o Mdn o or Im-
and other appliances for the p ’s hydrauli gi P ts in the oonstru rostat 6808,
for raising water and other fluids above their common level, Dated Sop ), 1865.

2308 A. Mackie, pap P , and J. P: N
gineer, Warrington, L Oertain imp!
h; the ?:hod of lighting gas, aud in apparatas connected
therewith.
2310 J. 'Brlghun and R. Bickerton, ‘?twlo.t-np:‘-l

hi

mowing maohines. T

2313 W, E. Newton, Chanoary-lane, civil engineer.
I n hi g lace, (A

to have free play around them, Inside and on the b
of the tank or tanks they fix a box or boxes, each box hav-
ing two sets of valves composed of gun metal, one set
opening to the fluid contained in the resscvoir. These valves
they s0 arrange that, when the pair or set of valves in com-
munication with the fluid in the tank are open, the other
pair or set are closed and shut off the communicationwith
the reservoir, and vice versa. On the upper side of the box
or boxes is a circular aperture, round which is fitted a cup
leather valve. This valve fits the lower part of an air-
tight oylinder or float, which is inserted in the circular
aperture, and by means of conneoting rods the cylinder or
float they attach to the end of a lever or beam. e other
end of the beam is united by two connecting rods to the
orank of the engine, and the piston rod of the lift pamp.
On the shaft is fixed an ecoentric to work the gear, which
the tank valves. On the head of the tank they

p over the
1 d by & buckle or other suitable i r dly,
the sole of the foot is prot d fcom injuri with
bard roads flagst , which p ly impaicr the

elastic tissue of the sole of the oot by an elastic material
placed between the soles of the boots or shoes. Patent
abandoned,

fix a feed-pipe, which passes downwards into the upper
compartment of the reservoir, having a valve attached to
it which is always kept beneath the high level of the fiuid
in the upper compartment of the reservoir, and thus acts
as a syphon. They then fill the tank and feed-pipe with

water or some other fluid, and raise the fluid in the lower

I tor maki
P! Y
nication.)
2316 R. P. Roberts, Kennington Park-road. Improve-
ments in ol ing and coating the bott of ships and
other submerged surf to p idation and the
dhesion of mari imals and plants, also in composi-
tions to be employed for these purposes.
. 2318 A. E. Nordenskifild and J. W. 8mith, Stookholm,

p in app : d with safes for pro-

tecting valuables from fire.
Dated September 11, 1Am.
;’ A4l n %

d stirrap

2331 W. and 8. Tyne and R. Olayton, Bradford, engi-
neers. An improved mode of removing and preveating the
incrustation of steam botlers.

2324 C. T. Burgess, Newgate-street, Oity. Itaprovements
in reaping machines.

2326 8. Inkpen, Barthol t y bridge-road,
Mile End, Imp te in i h
oables and in the machinery and
ing out or hauling in the same.

J. Lightfoot, Accrington, Lanoashire, ohemist,

O

g sub ine telegrap
meaas employed for pay-






Ocroser 20, 1865.

THE MECHANICS' MAGAZINE.

43

— ]

——————

MECHANICS’ MAGAZINE.

——
LONDON: FBIDAY, OOTOBER 120, 1868.

BOILED IRON.

MONG the numerous improved processes
which have of late years been introduced
in the manufacture of iron, few are more in-
teresting or important than that of ¢¢ boiling
the metal. To this system, which has been
somewhat recently introduced, the ordinary
process of decarbonisation in the refinery and
the puddling furnace appears to be fast yield-
ing. Pig iron produced in the smelting fur-
nace by coke or coal is converted into malle-
able iron either by decarburisation in the
refinery or oxidising hearth, and subsequent
puddling; or it is converted at once in the
puddling furnace by the process of boiling,
which is equally effective and is now more
geoerally practised. Shortly after the em-
ployvment of the puddling process, it was
found that considerable advantage was gained
by mixing some of the crude iron with the
refined plate metal. By this means a saving
of the expense of refining upon the iron used
in the crude condition was effected. Trusting
to the decarburising effects of the puddling
furnace, it was found that if crude iron, con-
taining a proportion of oxygen and very little
carbon, was used, the refining process might
be entirely dispensed with, This operation is
popularly known as the ‘“boiling” process,
and it has acquired its name from the following
circumstances which are attendant upon its
working. As, in this single process, all the
carbon has to be got rid of in the puddling-
furnace, a violent evolution of gas ensues, so
that, during the period of its disengagemert,
the fluid iron boils and bubbles most ener-
getically, and thus furnishes an appropriate
name for the system. When melted in this
operation the pig iron is more fluid by reason
of its containing a greater proportion of car-
bon than the metal from the refinery. A
greater amount of labour, too, is required in
stirring it about and submitting it to the
action of the current of air. There is likewise
a greater waste of iron attached to this pro-
cess than occurs in puddling either plate, or
crude iron and plate mixed. The loss, how-
ever, is less than in the two operations of
refining and puddling. Another unpalatable
fact which results from the boiling process is
that the superior fluidity of the iron has a
more injurious action on the furnace. But, in
spite of these objections, the plan of boiling
without the intermediate refining process is
gradually gaining ground, and for the past
ten years there has been a general tendency to
adopt this decidedly superior method ; in fact,
in several places the use of the refinery has
been superseded by boiling. Taking this in
conjunction with other collateral circum-
stances, it may fairly be inferred that the time
is not far distant when the refining process
will be universally abandoned.

Mr. Fairbairn tells us that in the boiling
rocess as carried on at the works of Messrs.
ushton and Eckersley, at Bolton, a small

proportion of Cumberland hematite ore or
peroxide of iron is mixed with the pig iron to be
converted. It is found to assist in the process
of boiling by supglying oxygen in the molten
mass, and in other respects facilitating the
process, increasing the yield, and improving
the quality of the metal. As regards the first
introdauction of . the boiling process in the iron
mamnufacture, it appears that the credit of it is
due to Mr. Hall, of the firm of Barrows and
Hall, of the Bloomfield Ironworks, Tipton.
Mr. Hall instituted a long-continued series of
experiments in re-melting and extracting from
the scrap and slag of puddling furnaces a
quantity of ductile iron. According to that
gentleman these experiments led to the intro-
daction of pig iron and the boiling system in
the puddling furnace. This is said to have

taken place more than thirty years ago, so that
we may consider Mr. Hall as the first to intro-
duce the system of boiling, which ultimately
dispensed withthe refinery, and established the
more expeditious process of puddling direct
from the pig. Considerable attention has been
given to the decarburisation of the crude iron,
and many unsuccessful attempts have been
made to secure a more scientific and perfect
process. The nearest approach to perfection,
however, appears to exist in an improvement
patented by Mr. James Nasmyth in 1854.
This patent has been worked for some years at
the Bolton Ironworks, where its constant em-
ployment in the puddling furnaces has afforded
proof of its utility. As its advantages become
known its adoption increases, and it is gradu-
ally extending itself among the large manu-
facturers. The principle of the invention con-
sists in the introduction of a small quantity of
low pressure steam into the molten metal as
soon as it is fused ; 5lb, steam is generally
used. As at that high temperature the oxygen
of the steam has a greater affinity for carbon
than for the hydrogen with which it is com-
bined, or for the iron, the carbon is rapidly
oxidised off. The hydrogen which is liberated
has no affinity for the iron, but unites with
sulphur, phosphorus, arsenic, and other
substances which are very prejudicial to
the quality of the iron. However minute
may be the quantities in which they are pre-
sent this is always the cuse, and they are
frequently found both in the ores and in the
fuel. Besides the chemical part the steam
plays with respect to the iron, it also has a
mechanical action on it. It i8 introduced at
the bottom of the furnace, and being thence
diffused upwards it violently agitates the iron,
thereby causing fresh surfaces to become ex-
posed to the oxygen passing through the
furnace.

In carrying Mr. Nasmyth's plan into opera-
tion steam is conveyed from the boilerto a
vertical pipe fixed near the furnace door. At
the lower end of this pipe is a small tap or
syphon to let off the condensed steam and
prevent its being blown into the furnace. To
the flange of the vertical pipe are fastened a
cock with several jointed pieces of pipe, form-
ing -in effect jointed bracket pipes, which
allow of free motion in every direction; the
steam tube or ‘‘rabble” being bent at the
end 80 as to inject the steam on the liquid
metal. As soon as the iron in the furnace is
melted, the puddler introduces thisapparatus,
which he moves slowly about in the molten
iron, while the steam pours upon it through the
bent end of thetube,  In about five or eight
minutes the mass begins to thicken, when the
puddler withdraws the steam-pipe and the
operation i3 finished in the usual way with
the common iron rabble. It is found upon
an average that from ten to fifteen minutes are
saved by this process in every operation or
‘“‘heat,” and that during the hottest and
most laborious part of the operation. By the
adoption of this simple apparatus the highly
carburised pig iron, which is themost free from
impurities, isrendered malleable in one furnace
operation, without the deteriorating adjuncts
of the ordinary refining and puddling process.
In this arrangement no deleterious substance
can enter into combination with the iron,
whilst the mixture of fuel and metal, asin the
refinery process, is liable to deteriorate the
metal with sulphur, silicum, &c. Inshort, the
new process has a beneficial effect in purify-
ing the iron with greater economy than any
known process.

Whilst upon this subject we may refer to
the Silesian gas puddling-furnaces, which are
rather extensively employed in the iron manu-
facture upon the continent, These take the
place of our reverberatory air-furnaces, upon
which they are said to be a very great im-
provement. They not only entirely prevent
smoke and greatly economise fuel, but they so
far simplify the wrought iron manufacture that
the furnaces are managed by a less skilled
class of workmen, The Silesian furnace some-

what resembles, in character, & reverberatory

e T

furnace in which the fireplace is superseded
by an oblong chamber called the gas generator,
which measures 6ft. by 4ft. This chamber
has an opening at the bottom through which
air is admitted from a fan, for the purpose of
driving the gases from the chamber into the
furnace amongst the iron. The same fan also
supplies air to the furnace through a series of
tuyeres which deliverthe airatthe point where
the gases enter the furnace. The entire action
of the furnace is placed under the control of
the attendant by means of regulating valves
which are attached to the pipessupplying the
air and the gas. The quantity may therefore
be very nicely regulated, so as to suit the in-
tensity of the flame to the nature of the work,
and to effect complete combustion. These
furnaces date from about twenty-four years
since, and are extensively used in the Silesian
district, with highly favourable results. They
do not emit any smoke, and, as the whole of
the gaseous products are made available, &
saving of upwards of 30 per cent. in fuel is
effected. In working, the furnace is very
simple, and so perfect asto have led those
who have witnessed its action to describe it as
being as precise asa machine, The iron being
preserved from contact with the ash and im-
purities of the fuel, constitutes another impor-
tant feature of the apparatus.

These furnaces are at work at the Govern-
ment Ironworks in Upper Silesia, where they
were inspected by Mr. F. A. Abel, who states
the process of refining to be carried out as fol-
lows :—When the charge of iron on the hearth
is ascertained to be thoroughly fused a small
quantity of crushed limestone is thrown over
its surface. Two tuyeres are then introduced
into the furnace at an angle of 25 deg. through
an opening on each side of the hearth near the
bridge. The air rushing in from these two
points impinges upon the iron, and the two
currents meeting impart an eddying motion to
the fused metal. This motion soon increases,
the supernatent slag is blown aside by the
blast, and the surface of iron thus exposed
undergoes refinement, while it changes con-
tinually, the action of the air raising the tem-
perature of the whole mass to a full white heat,
In order to insure a proper change in the action
of the metal exposed to the blaat, the iron is
occasionally stirred. A small quantity of lime=~
stoneis thrown in at intervals, the total supply
amounting to about 1 per cent. of the iron
acted on. With a charge of 40 cwt. the time of
treatment of the metal after fusion varies
from two and a half to five hours, In with-
drawing the charge the side tuyere nearest the
tap-hole is removed, and the metal is thus
forced towards the hole by the blast from the
opposite side. The iron leaves the furnace at
a white heat and is perfectly limpid, but it
soon chills and solidifies. e efficiency of
this system should certainly recommend it to
the attentive consideration of our own iron-
masters, to whom the least improvement in
manufacture is daily becoming of increased
importance.

THE MOTION OF ADVANCE OF A SHOT
DOWN THE BORE OF A GUN.

HERE is hardly any question in %unm
more materia.{ than that of the a?-

vance of the shot down the bore of a
gun under the force of wader explosion.
Until its method is thoroughly ascertained and
understood, all the theory in the matter which,
properly supported and based, is so produc-
tive of result and economy must remain em-
pirical and untrustworthy. The sudden and
violent explosion of a powder charge in the
confined chamber of a gun presents much
difficulty to investigation on account of the
great force and rapidity of the action. It
seems almost impossible to judge of it except
empirically and by its result; nevertheless of
late years the great and intimate attention
which has been given to this subject has
gradually supplied a theo:i' and laws of action,
which, although almost always following on
faots instead of leading them, and generally
matter of very doubtful speculation unti
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confirmed by long- trial, put into form the
reasons for observed action, and enable them

to be tested to certainty, and secured as prin-
ciples for gnidanoe.
The motion of advance of a shot down the
"bore is a yeryeocomplicated matter, involving
consideration of the method of combustion of
the charge of gunpowder, its expansive forcs,
the friction of gases-against metal at very high
“presgures, and the escape of gas hy means of
.the wipdage-or the vent, all questions concesn-
in, ich but little certain experimental data
existd. The motion of the shot at any epoch
wilt be in proportion to the amount of gas
pressure on its base, deduoting the obstructive
effects of atmospheric resistance, friction,
and in rifled guns the resistance due to groove
pressure. ..The frictiort of gas escaping round
- the shod by the windage will ‘also no doubt
have some .accelerating effect, for, that gases
at ::;Ifh pressures have very considerable fric-
tional “‘effect is shown im the Mackay gun,
where rotation of the projectile is ditogether
-enforced by gas friction. The mode of com-
bustion of the gunpowder charge in a gun is
not at present sufficiently understood to enable
anything but a rough and conjeotural approxi-
mation to be made in its assertion. ﬁ:e rate
at which the powder will be converted into
gas, under the circumstances of compressed
combustion which obtain in the bore, has not
been ascertained with any pretension to exact-
ness, though the rate of combustion of powder
unconfined is easily ascertained. The difficulty
of securing such data is so oconsiderable that
we are forced to trust more to direct experi-
ments on the force exerted at different portions
of the bore, such as those of Captain Rodman,
U.8., than to any theory so empiricall
founded. Perhaps, however, further experi-
ments might enable an approximation to be
made to knowledge of these elements sufficient
to afford further information by oomparison
with theories founded on other bases. There
are two principal considerations affeoting the ex-
plosion of a o n:ge of gunpowder,—the rate of
transmission of the flame, and the rate of burn-
ing of the powder. The amount of gas evolved
in decomposition, if at an ordinary tempera-
ture, is stated at about 317 times the original
bulk of the powder, and with correction made
for heat is generally stated atabout 2,000 times
the original bulk, This gives a pressure of
2,000 atmospheres for the gas when first de-
veloped from the powder, and when considered
as only occupying the same space asit. So
enormous a pressure ensures very great rapidity
of movement in the inflamed gas. Supposing
a very small quantity of powder ignited on the
firing of the gun in the immediate vicinity of the
vent, then the innate pressure of the resulting
has, as forces op to its motion—the
inertia due to its weight, the atmospheric pres-
sure, and the friction against material with
which it comes in contact ; but since the first
force of the gas on ignition is so great, 2,000 at-
mospheres, the flame would probably be
with such npidiz from grain to grain if they
are near one another, continually developing
with fresh combustion the initial pressure,
that the time of transmission of flame in com-
parison with the time of combustion might be
considered almost immaterial ; the effeot, how-
ever, attributed to air space of inoreasing the
rapidity of combustion seems to indicate that
transmission is not sufficiently instantane-
ous to prevent time for motion of grains,
remote from the origin of combustion, which
causes them to cake together and thus to di-
minish the rapidity of inflammation.

‘Whether the rate of burning of an inflamed
grain of powder is the same in the bore of a
gun as in an unconfined space, is also matter
of uncertainty. The exact amount of gas
develgﬁed at acy period of the combustion
must then, in the absence of acquaintance with
the above considerations, remain only a matter
of doubtful speculation; and we can only
attempt to maE: some rough approximation to
statement of the force at any time in action on
the shot. Assuming as sufficiently correct the
law known as Mariotte’s, that the elastio

——

pressure of gas varies as its demit{, the gas
pressure at any time existing in the bore in
rear of the shot will be proportionate to the
amount of gas developed, and will also depend
on the space it occupies, to which it will be
inversely proportionate. The principa.l foroes
which resist expansion are the shot's inertia,
friotional, groove, and atmospheric resistance,
also the inertia of the gas, and the friction of
the moving column of gas against the bore.
Deductions may also be made for escape of gas
by-windage and by the vent, This escape is
probably a most important element in moS?fy-

ing the force first impressed on the shot on |gas

ignition of the charge. For if there were no
escape and the powder were supposed to fill
completely the bore in rear of the shot, at
first ignition the full initial expansive force
of the powder (assumed above at 2,000 atmo-
spheres) would be exerted on the shot, a force
whioh would give it a velocity of some 200ft.
per second, if acting through only lin. of the
shot’s advance. The motive force acting on
the shot at any time is proportionate to the
area of its greatest transverse seotion expressed
in square 1inches, multiglied by the gas pres-
sure per square inch. If the force acting on
the shot were supposed to be counstant, its
amount could be determined by the formula—

P= 2Wg ;'; where W = weight of shot; V
its initial velooity ; S the length of the bore
through which the force acts, and g is equal

to 32.
P S=—‘:—;’, will, whether the force is or

is not oonstant, be equal to the total amount
of force expended in effecting the motion.
But since the transmission of inflammation to
different parts of the charge may perhaps be
conside instantaneous compared te the
whole time of combustion, the development of
gas will be continually diminishing in amount,
as the grains of powder consume more rapidly
at first, when the{ expose a larger surface for
flame. But to keep up a constant pressure
the development should be far greater towards
the latter part of the passage of the shot down
the bore, as the shot is then moving with
greater velocity, and developing pr%ﬁ)rtion-
ately more space in its rear to be filled by
gas. A oconsiderable portion of the gas, too,

rhaps 20 or 30 per cent., may have escaped

y win when the shot arrives at the
muzzle. The force expended in giving motion
to the column of gas may also be proportion-
ately greater when the gas ocoupies a larger
portion of the bore, and when there is conse-
3uently a greater surface for pressure pro-

uotive of friotion, though this effect will be
modified by the diminution of the pressure
per square inch. For the above reasons it
seems quite improbable that a constant force
ocould be impressed on the shot without using
a cartridge contrived of different materials,
to burn much more rapidly towards the end
of combustion, and so in & manner contrary
to that of the ordinary powder - charge.
Probably a great deal depends on the force
first impressed on the shot. The amount of
windage and of the space between the powder
and the base of the shot will most materially
affect this. If the shot be retained in the
bore until the powder is more developed into
gas. greater effect may be obtained with the
same charge of powder. This is exemplified
in a case mentioned in an ¢ official report ”’ of
the performances of two 32-pounder guns of
the same calibre, &o., fired with the same
charge and weight of shot, but one rifled, the
other smooth, The initial velocity of the
shunt-rifled gun was 1,224ft,, that of the gun
fired with a smooth oylinder was 1,201ft.
This would seem to show that the ultimate
velocity of the rifled projectile was actually
increased by the resistance in the bore due
to rifling, which retained it perhaps more
advantageouslly in the bore for the action of
the powder. If the shot be at first and almost
instantaneously endued with great velooity, it
will evidently arrive sooner at some point in

the length of the bore than if the first im.
pressed velocity had been less; and, oonl:.
quently, when it has reached such a point, lees
time will have elapsed for conversion of
powder into gas in one case than the other
and there be proportionately less pressure
on the shot which has trav the gutuwe
most speedily. It would seem, then, that by
allowing sufficient vrindnfﬁ, or perhaps by
shaping  the shot 50 as to allow of more spae
between it and the powder, or by using other
means, so that the shot be not endued with
too greas velooity at first starting, the powder
may be so utilised towards the muzale
that the same or greater initial velosity may
be obtained than would be the case when the
first foroe 1mdpreued on the shot was much
greater; and when cousequently also the
strain on the gun near the seat of the shot is
similarly greater; but it must be remembered
that in relieving this part of the gun of strain
additional pressure and strain is thrown oo
the gun near the muszle, to obtain the sams
result.

If we consider the combustion in the bore
as similar to that which would ooour with
grains of Eowder inflamed in an unconfined
space, we find that a charge of powder will
wougwy about 1-14th of a second in complets
combustion, that being the time in which, as
in of the
Infig. 1,

is ascertained by experiment, one
ordinary powder vufle be consum

FICG.I
F
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if A B represent the time of this combustion,
ordinates as E F' denote the amount of powder
converted into gas after a time of burning AR,
It will be seen that gas is very slowly deve-
loped towards the end of the period, and
that, in faot, more than three-fourths of the
gas is formed during the first half of the
time ; so that it might be advantageous to use
a powder burning so slowly that not more
than perhaps half the time required for com- '
plete consumption should be occupied by the |
P of the shot down the bore, as then, on |
the shot arriving near the muzzle and at-
taining its test velocity, the development
of gas would be still sufficiently rapid to keep
up the nece: supply of gas, and to utilise,
for impressing force, the portion of the gun
near the muzzle.

The proportionate motive effect of the gas
at different portions of the gun’s length may
be considered by examining the probable effect
t::tsl will follow o? tl;lo ooxl:lnbmtionbof mooumtz:
8 rtions of the ol , observi
amounl::oof gas developed,“ge % is
allowed for its occupation by the motion
the shot, the proba.bg‘esoape y windage, &c.,
and the consequent pressure and motion.
results of such inquiry are of course onl
empirical, and nearly useless till confirm
by experiment. The escape by windage, whe

ere 18 any, will be greatest at first, and
considerably modify the first force. Theer:
pausive force of the gas causes its motion &
escape round the shot, the opposing forcesbeir
the 1nertia of the gas, the friction due toi

ressure against the bore and shot, &c.
t the gas is more compressed and has
consequently more expansive force, so that
first ignition a certain weight or actual qu
tity of it will be disoha.rge«f through the orifi
of ‘the windage in a less time than when
gas is more expanded, and has less pressul
acting on it.

Experiments with a 24-pounder have sho
that with ordinary charges, increase of leng
of the gun beyond about eighteen calibres
ineffoctive to produce increase of range;
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me experiments made by Dr. Hutton with a
;n throwing a 11b. shot,yshow that with such
agun the effective limit would be reached at
between about fifty and sixty calibres. This
wems to indicate that with guns of large
wlibre the eftective limit measured in calibres
is soon reached ; and the effective length for
difersnt guns counted in calibres, judging
from these experiments, would seem to vary in
sbout the inverse ratio of the lemgth of
alibres ; and it will be seen that, estlmatmg
from this, & lenﬁh of 9ft. for every gun woul
appear to give the test effective length.
1{!:: to be about the length generally
dnytuspfoai'“tho bolt;:ofthe fromtfl:;nttl?:tth:
charge, It ma argue m af
the muzzle the ymoi;ivo foroe acting on shot
fired from guns of ordinary length is nearly
wunterbalanced by the foroe opposing motion.
From a oonsideration of the imitial velocities
obtained by Dr. Hutton, with similar guns of
from fifteen to forty calibres lenﬂ.h, it would
sppear that the velooities of the shot at various

of the bore were very much as shown
infig. 3, where A B regresents the length of
the bore of the gun, and the ordinates ¢ d re-
present the velocities of the shot at points as
4. The velocity added during the passage of
the shot through some portion of the bore d &/,
being the difference between the lengths d ¢/
wdde. The initial velocity at the muzzle is
thown by d” ¢”. From this figure the velocities

FI1G.2
A
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A

sdded in different portions of the bore may be
observed ; and if we suppose the motive force
constant through any short distance of the
2
bore, the formula P 8 = vzv_;_ will give the
fors in action through such distance by
mbstitating for V and S values for the velo-
ity added during the short distance denoted
b58. There will, however, be considerable
doubt about the form of the curve mnear A a,
ud sbout the angle which it makes with the
line A B. The increment of velocity added to
the shot during its passage some short dis-
tunce d & will be represented by the amount
of difference between the two ordinatss ¢ d,
ad, and may jconsequently be represented
proportionally by the tangent of the angle,
vhich a line tangential to the curve at the
pint under consideration makes with the line

AB; :—:lrepresents the proportion of incre-
)

nent, and is equal to the tangent of the angle
nade by a line such as just referred to. The
ugle A ¢ c, may perhaps be taken as about
$5deg. at A, 35 deg. at about1-5th the length
of the bore, and 10 deg. at about 1-4th its

h. By comparison of the proportionate
wmount of force which may hence be deduced
to exist at different pointsin the length of the
bore, with the amount of constant force which,
uting through the length of the bore, could
prform  the same quantity of work,

P8= ‘Z—Z’, values may be obtained for the

utnal amount of the variable foroe existing at

t points, It must be remembered that
the above consideration is merely a_matter of
speculation, and, although it tEossibly shows
vithtolerable exactness the method ofimpress-
ment of force on the shot at some distance
down the bore, it may be much astray con-
teraing the first strain on the gun and pres-
¥ure on the shot within the first few inches of
Its motion. It seems, however, to agree with
the result obtained by investigation of the
efect produced by euccessive development of

small quantities of gas during the explosion as
before suggested.

The idea which formerly prevailed of the
impossibility of understanding the nature of
combustion and explosion, and which led most
theorists in gunnery to consider the charge as
instantaneously i ed and decoax&)oud,
now given place to a more scientific compre-
hension, and perhaps further experiment and
theory may enable the initial force and sub-
sequent dovel;ﬁment of the gas to be ascer-
tained with the exaotness nece to
economy and proper method in the manufac-
ture of ordnance.

REVIVIFYING ANIMAL CHARCOAL.

N the manufacture of sugar two principal

processes of filtration are employed. The

t hal:n“ caior its objeot the removalh of the
mechanical impurities remaining in the s
after it has left the clarifiers. To effeot this’;rtl}lxg
liquor is passed through bag filters, which con-
sist each of a cast-iron tray fitted on a wrought-
iron box. The bottom of the tray is of
perforations, under each of which a cotton bag
ubout two feet long and a foot in diameter
when extended is fixed. Each bag is enclosed
in an outer one of canvas about 4in. in di-
ameter, in order to prevent the swelling out
of the interior cotton filter. The duty of this
filter is to detain the suspended scum and other
mechanical impurities. But beyond these the
juioe of the sugar cane contains impurities of a
chemical nature—various colouring matters—
which are not removed by the antecedent

rocesses. It is true, they can be removed
Suring the process of defacation by the succes-
sive employment of subacetate of lead and
phosphate of lime. Subacetate of lead has the
power of throwing down the whole of the
colouring matter and other organic forei
substances present in the syrup. But the sub-
sequent separation of the lead which is in
lg'llution, by phosphate of lime, is either not
perfeot in the presence of sugar, or requires
more delicate manipulation and greater care
than can be usually looked for in sugar
manufactories. Hence, the emplogment of
lead as a defacating agent has been dis-
couraged, and probably abandoned, the action
of repeated, though very minute, doses of lead
on the system being exceedingly deleterious.
Dr. Scoffern found that he could remove the
whole of the lead by precipitating it by sul-
phurous acid, and his process is perfectly
capable of being done well. But still the
dangers attending the use of lead are so great
that it is highly improbable the plan will ever
be adopted in practice. It therefore becomes
necessary to employ some other and less objec-
tionable method of effecting the decoloration
of thejuice. To this end the second process of
filtration through ocharcoal is resorted to,
animal oharcoal being the agent employed.
The vessels used are usually made of wrought-
iron, circular in form and slightly conical from
the upper rim downwards. They have a per-
foratevf‘;'alse bottom, upon which a blanket is
placed, and whereon 1s piled the charcoal
through which the juice 1s passed. Animal
oharcoal possesses pre-eminently the power of
removing many organic substances from solu-
tion when brought into prolonged contact
with the liquids which contain them. Thus,
strychnine when in solution is removed by
agitation with animal charcoal, and the de-
colorisation of sugar depends upon the same
power of the coal.

Animal charcoal or bone-black undergoes
no profound change in removing colouring
matter from syrup. It appears to act by a
sgecies of superficial affinity, that is, as far as
the process can be followed, an affinity per-
vading the surface of every one of the minute
pores of the charcoal, rendering the actual
superficies something enormous. But, although
no change takes p?ace in the charcoal, its
power is limited. ~'When it has withdrawn a
certain amount of colouring matter from the
res become charged, and the

, the
surfa with it, so that the liquid has

surface coat

no longer a charcoal surface to act upon.
Hence arises the necessity for its revivification,
for the same bone-back may be employed any
number of times praovided the s'ugsta.nces it
has withdrawn from the syrup be rémoved.
This is sometimes done, by "allowing them to

has | ferment as in Peyron’s filter, but the general

practice is simply to rekiln thetoal, Poy-
ron’s filter, after the syrup ceases to.flow
freely, hot water is used to displace that
portion absorbed by the bone-black, and as.-
soon as the density of the escaping liquid be~
comes feeble it is no longer colleoted.y The:
hot water is then allowed to flow through the
filters until they are washed perfeotly.  The
dilute-syrup and nitrogenous impurities ab-
sorbed by the bone-black cause a rapid fermen-
tation, which proceeds for twenty-gour hours,
when it is considered. complete, and the im-
urities taken up by the bone-black destroyed.
alf an hour’s exposure to the passage -of a
jet of high-pressure steam, and '« subsequent
washing with hot water, prepare ~Peyron’s
filter for resuming work. But tﬁe more simple
process of rekilning is the general method
adopted, and perhaps no point is of more im-
Bortanoe in the manufacture of sugar than the
urning of the charcoal or bone-black.  This
material js generally used in small pieces,
about the size of a half pea. Formerly it was
Ereferred to have the charcoal as fine as dust,
ut the objeotions to this are that the liquor
does uot run so rapidly through the filter, it
is not mixed with so much facility or con-
venience, and it is not so easily revivified. The
dust is therefore now no longer used, and even
very fine charcoal is often objected to. When
the charcoal ceases to act upon the syrup, the
usual course is to wash it with hot water, and
afterwards to reburn it in closed furnaces of
various construction. One form of kiln in
rather extensive use is that made by Mr.
Chantrell, of Liverpool. It is constructed of
firebrick, and has an upper floor, heated by
the flux which comes from the furnace on its
way to.the chimney, and on which the char-
coal is dried before it is strongly heated. The
kiln contains twelve chambers for the charcoal,
each 2ft. longand 3in. broad.  These cham~
bers or slits receive the charcoal at the to
after drying, and, being filled up with it an
heated to redness, all the organic matter in
the charcoal is destroyed. This is done in
about forty minutes, when the slide at the
bottom is removed and the charcoal falls into
coolers, which are iron vessels, somewhat
narrower than the red-hot chambers. Each
chamber divides into two coolers, which are
exposed externally to the air and allow the
charcoal to become black, removing all fear of
burning or uniting with oxygemwhen it arrives
at the measuring-box at the bottom. This
kiln is said to require much less coal than the
iron retorts, a saving of as much as 70 per
cent. being eﬁ‘ectef according to some
accounts, This appears very considerable,
but we know that iron possesses a far greater
conducting power of heat ; for thisreason it is
used for cooling, whilst bricks are used for
containing the heat.

Various improvements have been effected
from time to time in apparatus for re-burning
animal charcoal; the i?rst one of any note,
however, was made by Mr. J. W. Bowman in
1846. He introduced revolving retorts,
whereby the charcoal, by being constantly

itated and turned over during the process
of re-burning, is more readily and uniformly
operated on, and a saving of both time and
fuel are effected. Bix years later Mr. George
Torr introduced improvements in the con-
struction and setting of revolving retorts. By
his plan one end, as well as the sides of the
retort, was contained within the combustion
chamber, and was consequently heated. The
first arrangement whereby the re-burning pro-
cess was rendered absolutely continuous was
patented by Messrs. Brinjes and Collins, in
1858. According to their system the retorts
were charged at one end and emptiea at the
opposite end continuously by the aid of an
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Archimedean screw or other equivalent me-
.chanism inside the retort. The motion of a
@vntinuous process was followed up by Mr.
Drummond, bf Montreal, whose plan, patented
in 1862, in the name of James Paterson, con-
sists in placing two or more inclined revolving
or reciprooating retorts at reverse angles, one
above another. This is to enable the charcoal
to descend by its own vigy from the upper
to the lower retort and be finally discharged
into a closed receiver. Mr. Drummond ap-
pears to have been the first to propose the use
of two or more retorts placed one above the
other. In the same year that Mr. Drummond
patented his retort, Mr. Torr took out another
atent for carrying on the process of re-
urning continuously in lieu of intermittently
a8 in his first arrangement. In 1864, Mr.
J. F. Brinjes obtained a patent for an ar-
rangement of horizontal oylindrical retorts
having a ciroular reciprocating in liem of a
continuous rotary motion on their axes. But,
although this arrangement is very effective, it
is still inferior to Mr. Brinjes’ more recent
plan, in which the means employed for tra-
versing the charooal along the retorts are
greatly simplified. Encased in a brick setting
.are two horizontal retorts, each of which re-
deives a circular reciprocating or alternating
motion of nearly one entire revolution on its
longitudinal axis, The upper retort, which
aots as a drying chamber, is contained in a
separate brick setting over the roof of the
furnace, and is acted oun b{l the flames before
they finally pass off into the chimney. The
two retorts are provided with a series of in-
ternal flanges at intervals of six inches or so,
and ledges are formed between the flanges for
carrying up the charcoal as the retorts reci-
rocate. An opening is made through each
ange, all the openings being disposed in a
line with each otggr. An angled projection is
cast inside the cylinder in each of the spaces
between the flanges and in the centre line of
their openings. By this means the charcoal is
caused to travel continuouslyalong the retorts.
The upper retort is driven direct by a mangle
wheel and pinion arrangement, and this motion
is transmitted to the lower retort by an end-
less chain. A feeding hopper communicates
with the retort by a sliding door, by which
the feed can be nicely adjusted. The upper
retort discharges its contents into a conduit,
through whic theK pass to the lower retort,
after traversing which they are discharged
into a closed receiver. Thoy pass thence
through the cooler, which consists of a num-
ber of long narrow passages glaced side by
side, and having air spaces between them.
By the time the charcoal has traversed these
coolers it may be exposed to the atmosphere,
and is, therefore, discharged into a small
waggon. The advantages of this apparatus
appear to be greater regularity and certainty
of action, and less labour and attention when
in operation. The action of the apparatus is
very gradual, and the charcoal is first dried
in the upper oylinder, so that the charcoal is
re-carbonised in a very eflicient. manner.
There is also an economy of space, as the
entire apparatus only occupies a space of
about 12ft. by 5ft. in plan, and is about 12{t.
in height from the stoking floor. The work
done with each apparatus of two cylinders
over one furnace is said to be about ninety
tons of charcoal per week, with a consump-
tion of about ten tons of coal, or at the rate
of nine tons of charcoal for one of fuel.
But although these arrangements are very
rfeot and restore to a considerable extent the
ecolorising powers of the charcoal, we shall
find on looking a little closer into the matter
that at each successive reburning the coal
loses some of its properties. In course of time
it ceases altogeS)er to act as a decoloriser,
unless mixed after each burning with a pro-
ortion of new charcoal. Experiments have
established the fact that the decolorising
. power of charcoal used in sugar refining is
correlative to its power of absorbing lime;
that is, the more the pores of the bone
become ohoked with lime the less is its power

of decolorising. Mr. Edward Beanes has
boen oecugfed for some years past in contriv-
ing how he can best remove the obnoxious
lime without attacking the structure of the
bone itself. The result of his labours is that
he has recently patented a process of restoring
to charooal its primitive properties of decolor-
ising syrups. In his experiments Mr. Beanes
found that dry hydrochloric gas was absorbed
by charcodl with the greatest avidity and in
enormous quantities when the coal was per-
feotly dry and hot. A soluble chloride of
caleium is formed by the combination of the
as with the lime. The charcoal, after having
en treated with gas, is mixed with some of
the untreated charcoal ; the combined gas re-
maining in the pores of the former is taken u
by the latter, and the whole becomes neutral.
A few hours’ washing removes the chloride of
calcium from the charcoal, which afterwards
undergoes the usual process of burning. By
the adoption of the preliminary chemical pro-
cess it is found that the decolorising power
of the charcoal is augmented as much as 100
per cent. We thus see that by Mr. Beanes’s
process the whole of the lime and carbonate
of lime can be removed from the pores without
attacking the fphosplmte, whilst the decolor-
ising powers of the coal are greatly increased.
The process is inexpensive as far as apparatus
is concerned, and 1n itself is almost costless,
two saleable products being obtained nearly
equal in value to the materials employed. Mr.
Gerken in ourown columns has recently called
attention to the loss resulting to sugar refiners
through having the charcoal simply reburned
without any previous treatment. The method
adopted by him in revivifying animal char-
coal consists of three processes: first, the fer-
mentation of the charcoal by which the colour-
ing matters are destroyed; secondly, the
addition of muriatic acid to dissolve the lime,
which is subsequently washed out ; and
thirdly, the reburning of the coal in open
cylinders. He states that charcoal thus
treated enables the refiner to obtain from 20
to 30 per cent. better liquor, There are, how-
ever, practical objections in this method as
compared with Mr. Beanes’s process, which,
followed by burning on the principles laid
down by Mr. Brinjes, will, if adopted, confer
considerable benefit upon those engaged in the
sugar manufacture.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

Is Nitrogen an Element ?—New Method of
Employing Sunshin: as a Source of Mecha-
nical Power—A White Inozidable Alloy
Jor Taps—Cheaper Production of Pyro-
gallic Acid—New Method of Reducin
Zircontum— Nature of the Invisible Photo-
graphic Image,

HEMISTRY and astronomy unquestion-
ably stand out from auiong the sister-
hood of t{e sciences as being the two which of
late years have made by far the greatest pro-
gress, and are still advancing with the most
rapid strides. Scarcely an hour has passed
during the current century, and certainly not
an hour passes now, without adding some new
fact to the vast stores of knowledge which it is
the province, on the one hand of the chemist,
and on the other of the astronomer, to study
and increase. And itis curious to note how
the two sciences heli) each other. There
exists, indeed,—so, at least, it secems to us,—
such a perfect ‘¢ correspondence,” to use that
word in the sense in which Swedenborg em-
ploys it, between the laws which govern the
great orbs of which it is the object of the
astronomer to learn all he can and those
which rule the minute atoms into whose pro-
perties the chemist inquires, as must neces-
sarily ensure, when it shall be fully recog-
nised, that any step forward taken by the
student of the former shall be a step forward
for the student of the latter also, and wvice
versdi. We have not yet got to that point,
but already it has begun to be not unfrequently
the case that observations made from the

"consisting,

astronomer’s watchtower confirm and support
those made in the chemist’s laboratory, The
latest instance of this has referenco to the
constitution of nitrogen, and is afforded by
Mr. Huggins’s observations of the s of
some of the nebul®, taken in conneetion with
certain observations of the nitrogen spectrum
which have recently been made in the labora-
tory of M. Waltenhofen. It consists simply
in the fact that Mr. Huggins and M, Waltep.
hofen have both been l:ﬁ to the suspicion that
nitrogen is not an elementary substance, but
a compound of more simple forms of matter,—
the former by observing in the spectra of some
of the nebulw some, but not all, of the lines of
the nitrogen spectrum, Ddust as though nitro-
gen were a compound body, and those nebule
contained, among the materials of which they
are composed, one of its constituents and not
the other, and the latter by the discovery that
in a highly rarified nitrogen a hero the
violet rays disappear before the blue and
green rays.

M. DBabinet has communicated to the
Academy of Sciences an account of some
experiments by M. Mouchot, Professor of
Mathematics at Alengon, on the mechanical
effeots producible by confined air heated by
the rays of the sun. In these experiments
M. Mouchot employed a cylindrical vessel of
thin silver, blackened on the outside, and
enclosed within two cylinders of glass, placed
one inside the other. The office of the glass
cylinders, of course, was to prevent the heat
which might pass through them to the black-
ened silver cylinder being radiated back
again,—glass, while affording a free passage
to the direct rays of the sun, being practically
opaque to radiant heat. The silver cylinder
was half filled with water, and an wirtight
cover was then fitted on it, a tube, fitted with
a stopcock, passing vertically through this
cover to very nearly the bottom of the vessel.
Thus arranged, the apparatus was placed in
the sun, whercupon the air in the upper part
of the vessel speedily became hea oi-
ently to cause it to exert so much pressure oo
the water under it, that the latter, on the stop-
cock in the tube passing through the cover of
the vessel being opened, escaped in a jet more
than ten metres high. This very remarkable
result led M. Mouchot to construct an appa-
ratus on the same plan which yielded a con-
tinuous jet of water as long as the sun was
shining on it. M. Babinet is of opinion that
machines on this principle might be found
useful for raising water on the great scale in
tropical countries.

. Vigouroux, of Nimes, has devoted much
attention to the production of a white alloy
suitable for taps for wine and beer barrels,

J | ete., ete., and he has found that alloys of tin,

antimony, and nickel answer the purpose best.
For the body of the tap he prefers an alloy
per thousand parts, of 785 parts
tin, 195 antimony, and 20 nickel, and for the
key an alloy of either 807 parts tin, 175 parts
antimony, and 18 parts nickel, or of 715 parts
tin, 215 })a.rts antimony, and 70 parts nickel
These alloys are quite inoxidable under sy
ordinary circumstances, and, although con-
taining antimony, are otherwise t}uite harm-
less, not being acted upon in the least by any
of the elements of ordinary beverages.
Pyrogallic acid has of late years become
very extensively used in some of the arts, and
especially in that of photogm})hy. R
obtained by the decomposition of gallic scid,
which compound, when heated to from 210deg.
to 215 deg. Centigrade, splits up into pyro-
allic acid and carbonic anhydride. The
%ormula of gallic acid is C? H* 0% and its
equivalent is thus 170, the formula of pyro-
gallic acid being C® H® 0% (or CTH®(, less
CO0?, or carbonic anhydride), and its equiva-
lent 146, One hundred parts of gallic acid
ought therefore to yield 74°1 parts of pyro-
allic acid, but hitherto, in practice, manu-
acturcrs have not succeeded in obtaiming
more than 25 parts of pyrogallic acid from
each 100 parts of gallic acid employed. By
using, however, a closed vessel 1n which to
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effect the decomposition,—a kind of Papin’s
digester, made of bronze,—MM, Victor de
Laynes and G. Esperandieu have just suc-
eoeded in obtaining from a given quantity of
gallio acid the full amount of pyrogallic acid
which it ought to yield according to theory.
If their method should answer on the great
scale, it will cheapen this valuable agent
more than sixty per cent.

‘We mentioned some little time back that M.
Troost had obtained zirconium in crystalline
lamin® by heating, in a crucible made of gas
retort carbon, to the temperature at which
wrought iron melts, one part of the double
fluoride of zirconium and potassium with one
and a half parts of metallic aluminium, and

separating the reduced zir-
conium from the excess of aluminium by dis-
solving the latter in dilute hydrochloric acid.
Dr. T. L. Phipson has since obtained zirconium
by reduction from its oxide, the earth zir-

conia, by means of metallic magnesium, Like | The

earbon, boron, and silicon, zirconium is capable
of existing in three distinct forms, the crystal-
line, the graphitic, and the amorphous, and by
Dr. Phipson's method it is obtained in the
amorphous state, as ‘“ a velvety black powder,”
The reduction takes place at the moment the
magnesium begins to melt. The magnesia,
which is formed by the combination of the
oxygen of the zirconia with the magnesium,
may be dissolved away by dilute bydrochloric
acid, which has not the least action on the re-
duced zirconium. Dr. Phipson was led to try
this method of obtaining zirconium by his hav-
ing previously found that magnesium will
carbon, boron, and silicon from the
acids which those bodies respectively form with
oxygen. He concludes that carbon, boron,
silicon, zirconium, and titanium all belong to
the same group of elements. In most of their
ies these five bodies certainly resemble
each other very olosely, but in their relations
to hydrogen there is some difference between
them. Carbon, silicon, and titanium form,
readily, gaseous compounds with hydro-
gen, and carbon forms also various liquid
compounds therewith ; but neither boron nor
zirconium has yet been made to combine with
hydrogen at all,

Dr. Vogel, as the readersof theso ¢ Notes ”
will remember, some months ago published
some researches going to show that iodide of
silver is not sensitive to the action of light
except when there is present with it some body

ble ot combining with iodine, just as
oxide of iron is not capable of being
decomposed by heat ‘except when there
is in contact with it some substance capable
of combining with oxygen. Dr. Vogel
deduced from his researches the conclusion
that the invisible photographic image is pro-
duced upon the sensitive pElfB by a chemical
action,—that is to say, by the reduction of
& portion of the silver haloid in the sensitive
film,—and not by a merely physical change in
the sensitive surface, as the theory mﬁro
generally accepted previously supposed. Mr.
Cary Lea, of Irhiladelphia, however, has lately
completed some researches the results of which
seem to prove conclusively that the physical
theory is the true one, after all. Reasoning
that if the iodide or bromide of silver in the
film really undergoes decomposition in the
camera, and, still more, ifthe developed image
is formed at its expense, the film of iodide or
bromide must necessarily be greatly consumed
in the development under the dense portions
of the negative which it has contributed to
form, he determined to ascertain whether or
not this consumption takes place. Accordingly,
he developed an iodo-bromized plate in the
ordinary manner, and then, instead of remov-
ing the unchanged iodide and bromide in the
usual way, took mmm;; to ret'flnwooewdt:z
Jou?ed 1mage ws ecting lods
and bromide. This object he accomplished
by means of a very dilute solution of acid
Kerni'.rate of mercury. Now, if the iodide or
romide, or both, hadbeen in any way decom-
posed, to form, or aid in forming, the de-
veloped negative image, when this came to be

removed there should have been left a more
or less distinct positive image, depending upon
varying thicknessss of iodide and bromide in
the film, much like a fixed negative that has
been completely iodized. othing of this
sort, however, was visible. The film, on
the oontmrg, was perfectly uniform—wasjust
as dense where an intense sky had been as in
those parts which had scarcely received any
actinic impression, and looked altogether
exactly as it did when it first left the camera,
and before any developer had been applied to
it. Inasecond experiment, Mr. Lea treated
a plate in all respects the same as in the first
experiment, except that the application of the
nitrate of mercury for removing the developed
image was made by yellow light.  The plate,
which now showed nothing but a uniform
yellow film, was then carefully washed, and an
iron developer, to which nitrate of silver and
citric acid had })een added, was applied to it.

original vmage was by reproduced,
coming out quite clearly in all its details, As
every trace of a picture, and all reduced silver,
had been removed by the nitrate of mercury,
this experiment would seem to absolutely
demonstrate that the image is a purely
physical one, and that, after having served to
produce one picture, that picture may be dis-
solved off, and the same physical impression
be made to produce a second picture by the
mere application of a developing agent. ~ The
experiment succeeds just as well when a
pyrogallic developer is used as with an iron
developer.

NON-EXPLOSIVE GUNPOWDER.

Mgz. J. N. HzarER, of Plymouth, delivered a les-
tare on *‘ Combustion” before the members of
the Devonport Working Men’s Association on
the 11th inst., and, in reference to attempts to
lessen the danger of explosive and combustible
materials, alladed to a fallacy with regard to the
prevailing idea that Gale’s new patent rendered
gunpowder perfectly safe, and that it was free
from all objections. He took a mixture contain-
ing four parts of powdered glass (the same as
that which Mr. Gale uses) and one part of gun-
powder, which were thoroughly mixed together.
These were thrown into a glass vessel. A por-
tion of the mixture was put into a pistol, and the
percussion cap being snapped, the mixture was
blown out without producing any report. The
vessel containing the mixture was then gently
tapped on the table for a few seeonds, when a
oonsiderable quantity of gunpowder rose to the
top. A portion of this was poured off and put
into the pistol, where on being fired it exploded
just like ordinary gunpowder. The lecturer left
the remainder of the mixtare in the hands of the
audience, that they might be eatisfied of the cor-
rectness of the proportions employed. The ex-
periment is & very important one, as it serves to
show that the gunpowder will regain muoch of its
explosive power by the simple shaking which it
receives in oarriage. The lecturer siated that
oven the process of rolling the mixture forwards
and backwards wounld cause a partial separation
of the two powders.

THR ACTION OF LIGHT UPON SULPHIDE
OF LEAD.

Br Dx. D. 8. Psics,

Tazr following paper ‘‘ On the Aotion of Light
upon Sulphide of Lead, and its bearing upon the
Preservation of Paintings in Pictore Galleries,”
was read at the meeting of the British Associa.
tion. The author's attention was direoted to
this subject by obeerving that, in the cases in
the South Kensington Museum which are
painted with white lead, substances which
emitted sulphurous vapours did not cause a
darkening of the sarface of the case, excepting
where it was protected from the direct influence
of light. A number of experiments was then
tried as to the action of light upon sulphide of
lead produced by the action of sulphuretted
hydrogen upon lead paint. A board painted
white with white lead was exposed for several
hoars to the action of sulphuretted hydrogen,
until the surface had acquired a uniform brown
colour. Plates of glass of different colours
were then placed upon the painted surfice, one
portion being ai the same time ocovered with an

opaque medium, and another left entirely ex-
posed. The board was then placed facing the
light. The glasses employed were red, blue,
yellow (silver), violet, and smoke-colour glass.
The results exhibited were after an exposure of
eight days, and showed that the parts ¢f the
board directly exposed to light were bleached ;
those protected by an opaque medium were not
acted upon; while with the glasses of ditferent
colours intermediate effects were produced,
those of the violet glass being most decided.
Drying oils in conjunction with light rapidly
bleach sulphide of lead, and boiled oil effects
the bleaching still more rapidly. When water
colour is used bleaching togel place, but much
more slowly than in the case of oil. After
qnotir;g authorities, stating that generally light
was advan us to the preservation of pic.
tures, Dr. Price showed a striking illustration of
this fact. He had a picture painted, and then
exposed it to the action of sulphuretted hydro-
gen, until it became sadly discoloured, and to
all appearance destroyed. Some strips of paper
were laid across the pioture, so as to cover
some parts. The pictare, thus partially covered,
was exposed to light for a long time. The
result, as shown at the meeting, was very
ocurious indeed, the parts of the picture exposed
being perfectly restored, while those protected
by the paper remained still discoloured. From
his experiments he came to the conclusion that
it was advantageons to have picture galleries
well-lighted, especially where, as in towns, the
atmosphere was charged with sulphar com.
pounds, and that it was quite & mistake to have
curtaing placed in front of pictures, with a view
to their protection. In the course of his com.
maunication Dr. Price referred to the use of zine
paint for houses, and considered it likely to be
acted upon, as the paint was rendered soluble
by the acids coutained in the atmosphere of
towns,

NEW BAROMETER.

Prorzssor HouaH, the director of the New York
Dudley Observatory, has recently invented an
instrument, which is called an * Automatio Re-
gistering and Printing Barometer,” and is de-
signed for making meteorological observatione.
The problem the inventor set out to solve was to
causo & meteorological instrument, by means of
proper mechanism, effectually to record its own
changes. The instrument selected was the baro-
meter, and the agent used to note such record
was electricity. The electrical contact with the
fluctuating medium was effected by means of a
float, outside the barometer tube, resting upon
the mercury column. By this plan there is no
demand for action from the bettery until somo
change takes place in the barometer. It was
found by exporiment that a motion of less than
0'005 of an inch was readily shown—a quantity
within the limits of a firat-class standard baro-
meter, The next step was to devise the proper
mechanism for repeating the motion thus trans-
ferred, and recording it in some legible form,
A finely-out screw was considered as best adapted
to measure such minute intervals of space. To
this screw a forward or reverse motion was
given by a double system of clockwork, each
operated by an electro-magnet in conmection
with the fioat, and raising or lowering the aorew
by intervals corresponding with the changes in
the mercury column. The permanent record of
resultsis produced by presenting a lunar diagram
or curve of atmospheric pressure, and at the
same time giving & prioted record of variation
to any extent deemed advisable, Professor
Hough illustrates the working of his apparatus
by giving the curve of pressure and copy of the
priuted results from May 11 noon, to May 12
noon, His machine informed him that there
was a violent atmospheric disturbance some-
where, yet the weather was pleasant in New
York; and it informed him, moreover, that at &
certain hour the disturbanco wasat its maximum
point. Twelve hours later the telegraph an.
nounced the news that a terrible storm had
swept over Boston, 200 miles distant. Professor
Hough, sitting in his study, and listening to the
olink of his machinery, could feel the pulsation
of the air 200 miles away, and get the exact
measure and force of the disturbing agent. By
this method the fall of rain may be measured,
and the results printed to the thousandth of an
inch, any hour, and as often as is practicable.
The registration of the force and direction of the
wind can also be readily accomplished. Pro-
fossor Hough remarks that a large number of
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mean of nve or ten consecutive readings not dif-
fering by any appreciable quantity. The mean
error for a single reading amounted to 1'001 of
an inch, and the maximum error to 04002 of
an inch; showing conclusively that the ohief
source of error of reading a barometer lies in the
adjustment of the surface of the mercury in the
oistern to the zero. That important results
will be obtained from the application of the
method devised by Professor Hough there can
be no doubt.

OPENING AND CLOSING CARRIAGE
HEADS.

Mg, CHARLES MARTIN, of Cheapside, London,
oivil engineer, has patented an invention which
has for its object the simplifying of the meaus
hitherto used for opening and olosing the heads
of carriages, and, from the peculiarity of the con-
struotion and arrangement of the mechanism
employed, it can be adapted to every description
of carriage, however varied its outline or form
may be. In order to effect these improvements
he uses a band or cord of metal wire rope, or of
any material suitable for the porpose. An open
cord or band may be used, but an endless cord or
band is preferred. Upon the cord or band being
pulled in one direction the carriage head is
apened, and upon its being pulled in the contrary
direction the head isclosed. The principle upon
which thisinvention is based is that of tension,
and consequently themechanism employed is much
lighter and more simple than that which is re-
quired when the principle of compression is used,
and which necessarily involves mechanical ar-
rangements of much greater weight and com.
plexity. The band or cord and pulleys are placed
beneath the lining of the carriage, 80 as to be
entirely unseen by its occupants.

Fig. 1 in the annexed engraving represents
a landan to which this invention is applied, the
apparatus being actuated from the box or driving
seat. A is a wheel or pulley mounted horizon-
tally on the lower part of the vertical bar a, on
the upper part of which is a worm pinion b gear-
ing into a worm fixed on the horizontal bar,
shown in sebtion at ¢, and by which it is actuated,
a winch or handle being placed on the end of the
said last-mentioned bar; B is the cord or band
which is passed round and secured to the wheel
or Jmlley A passing thence over the pulleys d ¢
and f, and being carried by the guide pulleys
g g 9 9 passes round the wheel or pulley h at the
back part of the carriage; c ¢ are the before-
mentioned iron arms, with the slides c' ¢! and
D D are the rods before mentioned for the pur-
pose of throwing back the door head. The ar-
rangements are shown only as applied to one
side of the carriage, but both sides of the carriage
are similarly fitted. Fig. 2 represents a section
of the box or driving seat, with the wheel or
pulley A mounted on the vertical bar a, and
aotuated by the worm on the horizontal bar ¢ c.
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was originally interded for locomotive engines,
but can also, with great advantage, be used on
marine engines, or any place where a dead
weight is objectionable. It is well known that a
dead weight on a safety-valve lever is the most
desirable and safest, wherever it can be applied ;
but on locomotive boilers, which rest on springs,
it cannot be used, as its action on the valve
would be influenced by the vibrations con-
tinually ocourring. On marine boilers, where
weights are still in use, the rolling of the ship
ocoasionally makes it necessary to lash the
levers down until the weather moderates, there-
by destroying the only virtue of the valve.
Spring balances, as generally made, are more or
less objectionable, on account of the springs
becoming stiffer as the valve rises. Varions
plans have been adopted to overcome the defect
by regulating the strength of the springs, there-
by depending on the vigilance of the engineer to
prevent the pressure from getting too great;

whereas, the balance here illustrated requires
no attention whatever when in use, as an
increase over the allotted pressure cannot take
lace. )
P The engraving shows an oanter view and a
vertioal section of this valve, whioh we take
from the Scientific American. Tt will be seen
that the arms A A can rise as much as the
safety valves may require, without additional
pressure, which makes this balance equal in
efficienoy to a dead weight. An example will
make the disadvantages of spring balances now
in use more apparent. For instance, if a safety-
valve lever is held down by a spring, the other
end of which is fastened to the boiler or some
other fixed point, the lever cannot rise without
increase of power over and above the pressere
it was calculated for; and if the proportions for
length of lever are as 1 to 10, then the valve
cannot be lifted one-eighth of an inch without
raising the end of the lever ten times one-eighth,
or 1}in.—which distance is, on the qrdmary
spring balance, equal to 28lb.; and ten times 28,
or 2801b., on the valve, Now, if we have a valve
of 2}in, diameter, or 4'9 equare inches ares,
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it desirable to do so. To keep up s uniform
pressure of steam is oonsidered far less injurious
to a boiler than the sudden changes produced
by slacking or sorewing down safety-valve levers.
Sach changes will not take place where the im-
proved balance is used.

The springs are made of hard brass wire,
expressly drawn for these balances, and are not
liable to corrosion, as is the case with steel
springs; and, being compressed when working,
are far less liable to break, or to lose their
elasticity. These balances, which are the inven-
tion of Mr. William Camerer, of Reading, Ps.,
have been in nse for more than a year on several
leading railroads in America, where they give
entire satisfaction.

ON THE DISCOVERIES IN CHEMISTRY
éggléIsED TO ARTS AND MANUFAC.

B Dr.F. Cracr Carverr, F.R.S.

TaE following is the first of the Cantor lectures
on some of the most important chemical discoveries
made within the last two years, and which was do-
livered by Dr. Calvert before the Society of Arts:—
In this lecture I intend to treat of chemistry ap-
lied to the arts, and more especially to some of the
iscoveries which have been made within the last
two years. Many of these will appear to you to be
incomplete, but if complete they would not be new,
for seldom are discoveries fperfeclhed at once. They
are geperally the result of many years' study, and
of the thoughtful consideration of several men. The
first part of this lecture will have reference to some
of the ?plicntions which the laws of light have re-
ceived during the last few years ; and it will, Thope,
convince you of the necessity of everyone en;
in the arts making himself acquainted with all the
laws connected with the phenomena of light, toexn-
able him to appreciate the discoveries which bave
n made, or toassist himin improving upon those
which are already known, as they are constantly re-
ceiving the most valuable applications in the arts
and manufactures. Thus, for example, M. Donné
has applied the properties of light to ascertain the
relative values of milks by the amount of cream
they contain, and this he effects by an instrument
which he calls the lactoscope. Dubosch Boleil has
applied with great success one of the most compli-
cated laws of light—vis., polarised light—to the
commercial estimation of the various qualities of
sugars, By this process the sugar refiner, oranyother
person interested in that product, is enabled toas-
certain in half an hour exactly the amount of crys-
tallised sugar there is in a given sample, as compare
with the quantity of non-crﬁ tallisable, or what is
commonly called treacle. . Dubosch Soleil's ap-
paratus is considered so accurate that the
Government has adopted it to determine the valus
of raw sugars imported into the country, and the
customs duties are levied upon the results given by
this instruoment. I may further add that thu"q;-
ratus, called ‘* Polarising Saccharometer,” 1
E:aed on the peculiar property which light has when
polarised, or when its rays are received at an angle
of 35deg. 25 min. on a plate of tourmaline or 8
mirror. gM Dubosch Soleil’s apparatus enables him
to work with polarised light, which presenta the va-
rious colours of the spectrum, in such a wayasto
enable him thereby to determine, as I have alresdy
stated, the amount of crystallisable sugar in any

— . —
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given quantity of the article, sufficiently acourately
for all commercial purposes.

It is impossible for me in a single lecture to at-
tempt to give you an idea of the varions improve-
meats which bhave been effected, even within the
last two years, in the arts of photography, Talbo-
type, sincography, glyphography, or other
peoceses which are due to the action of light on
sensitive surfaces ; but you will ind an excellent

on the application of photograpby and also of
tto sensitive surfaces, as applied to the art ofen-

ing in vol. xiii., page 131, of the *‘ Society of Arts
m” by Me. B.T. Davenport, under the head-
ing of “Engraving and other ﬁeprodnotive Art
Processes.” Btill there are two discoveries which
to me to deserve passing notice, viz., the
carbon procees of Mr. Swan, and also the process
discovered by M. Villdme, and now carried on in
Loodon by a company, by which the operator is
enabled not only to take the photograph of a person,
but to produce a statuette giving a full represen-
tation of the figure itself, and a far more accurate
ification than could beproduced by any sculp-
tor,and that at a cost of as many shillings as the
walptor would expect pounds. But the most im.
portant series of researches which have been made
of Isht;{em in connection with photography, and
towhich I deem it my daty to call especial atten-
tion, are such as to acquire more and more import-
ance as they are more developed ; I therefore feel
waovinced that amyone who will devote his talents
to M‘:ﬂf'“ this particular branch of photo-
graphy, will in time be amply rewarded, and of this
there can be mo doubt when we consider the re.
silts already ebtained by the labours of only two

or three gentlemen. I refer to the reproduction
of the varions colours of the m upon sensitive
mrfaces. In 1888 was the to pub-

lisha paper on the various colours which chloride of
silver 19 susceptible of taking under the influence of
certain coloured rays of light. Mr, Robert Hant also
ﬂhluhed, iu 1840, & paper reforring to the subject ;
t the most complete series of researches on the
mbject of the rv&rodnction of the colours of the
spectrnbnd which led to a process by which
several of the coloars of the spectrum could be re-
uced on & sensitive surface, is due to Edmond
uerel, The results arrived at by this gentleman
were 30 remarkable that they drew the attention of
the whole scientific world ; and the following is an
outline of the processes which were applied Ey him
:;bhm m mtareo'ﬂting relulhl tadt He t%o: a daguer-
ype or a silver-p! one, and having di

ped it in 8 weak solution of chlorine, or, wlmi‘t w:;
#ill better, a weak solution of hydrochloric acid,
by connec it with the poles of a battery, the
brilliant silver surface acquired different tints, pass-
inggradually from an opaque white to a black tint.
Ho also observed that the tint best snited to obtain
fivourable results was when the gh.te aoquired
apaurlish pink; and, although he found that the
8o prepared, when placed in the camera ob.

urs, assumed the colours composing the lgeotrum
sl they were faint, but ho remodied this defect of
intensity of tints by heating for several hours to a
temperature of 95 deg. to 100 dez. the chlorinated
plate, and then submitting it to the influence of the
nrious colours composing the spectrum. Further,
inthe course of his studies he made the important
obeervation that he could replace the peculiar action
of beat on bis prepared daguerreotype plate by ex-
posing it to the rays of the sun under a sheet of
W had been steeped in an acid solution of
of quinine. The effect of this was that the

plate of silver mssumed an intense white colour,
warly resembling that of paper ; whilst, if the pro-
tdmnpor had not been used, the silver plate
would have gradually acquired a dark tint, and
would have lost the whole of its sensitive proper-
ties, the protective paper having the power of ar.
rating completely the most refrangible rays of
light, especially those which are beyond the line H
of the spectrum. Notwithstanding M. Edmond
uerel’s ardent hopes to find a method which

ld enable him to fix on & sensitive surface the
nirious colours of the spectrum, still he failed, for
they faded immedi telg they were exposed to the
direct rays of light, and could only be preserved in
ty. But there is one gentleman who deserves

ﬂﬂl praise for the extraordinary perseverance
th.h:;:"n ;n‘ ;hisdqhu of inve;tigshon. III me]s‘n
; ew of the discoverer of pho phy, M.
Niépee de Baint Victor, Althougﬁ I mot enter
bere into tails of these valuable researches, as
they can be found in the Comptes Rendus de I’ Aca~
demiedes Sciences, still I may just be allowed tostate
. Uathe has not only by the lollowing process ob-
tiined far more brilliant colonrs than those first
Produced by M. Becquerel, but has succeeded in
Tepeoducing on sensitive plates the various colours
o ”bﬂfﬂf sarfaces, such as are presented by
fabrics, flowers, &c., and farther, ho has lately been
© fonuutg as to reproduce on his plates yellow
d black tinte, which had resisted all previous at-
. Togive you anidea of the facts arrived

U by this gentleman, I may state that he has suc-
xeded 1n 80 upon sensitive surfaces the va-
Tous colours of the um, or of coloured sur-

ﬁeu.mmwmm‘mmﬁonofdismdnght

for several days. In fact, I have seen photographs
which reproduce faithfully a small doll dressed up
in various colours, and in which even the mos. mi-
nute ornament could be traced, and whatis certainly
not less interesting was the reproduction of the iri-
descent colours of the peacock’s feather, To obtain
these marvellous results, M. Niépce de Saint Victor
takes a daguerreotype, or silver-coated plate, and
dips it into a weak solution of hypochlorite of so-
dium, having a specific gravity of 1'35, until it has
assumed a bright pinkish hue. The plate is then
covered with a solution of dextrine, saturated with
chloride of lead ; it is then dried, and subsequentl
submitted to the action of heat, as in M. Becquerel’s
experiment, or under the screen of sulphate of
quinine, also referred to above. The plate isthen
ready to be placed in the camera obscura, and to
receive the eolours of the spactrum, or representa-
tions of nature, such as flowers, as well as certain
colours produced by man. Lastly, he succeeds in
increasing the stability of the colours developed on
the sensitive surface, by covering the plate with an
alcoholic solution of gum bensoin, and M. Niépce
gives the name of Helio-chromie to this branch of
photography.
During his lengthened researches, M. Niépce de
Saint Victor has made two series of observations
which I deem it my duty to lay before you, vis., taat
he can produce with facility, on prepared plates, the
binary colours of the spectrum, viz., orange, violet,
indigo, and green, if those colours are natural ; but
if they are artificially produced by the mixing
two of the primary colours, as red and yellow,
or orange and blue, and yellow or blue, he cannot
uoe the binary colour, bat only one of the
two colours employed by the artisan to prepare
them. Thus, for example, he can reproduce the
natural green of malachite, and the beautifal colour
known as Scheele’s green, but he cannot do so with
& mizture of Prussian blue and yellow chromate of
ehiebitn o expiata ’i‘,’ﬁ"ordmgi”" i oy
able him to explain w pho phy,
the leaves of plants ll';’l appear black, and why,
when he attempts to ix on his plates the colours of
leaves, they have a bluish hue, the yellow portion
of the colour not being re ucible. M. Niépce
has made another series of observations which de-
serve notioe, vis., that when a Slato, ag grepu-ed
by his prooess, is di in an alooholic solution of
substances susoeptible of imparting a colour to
flame, such, for example, as strontia, which com-
municates a red hue to it, or baryta, which gives a
yellowish-green colour, the prepared plates when
exposed in the camera will assume the same colour
as the salt which they have on their surface would
impart to the flame of aloohol; and if a salt of
copper be used, which has the rty of commu.
niuti.nfon variety of tints to the flame of aloohol,
the plate also will assume a variety of tints when
exposed to the action of light ; and during a certain
iod of his lengthy researches M. Niépce availed
mself of this curious phenomenon to obtain
coloured plates in the camera. They are not only
interesting as reproductions of art, and as & feat of
extraordinary skill in the progress of phobognphy
but they are especially so because in time they will
lead to methods which will enable us to communi.
cate to our little children perfect and correct views
of our time, and other interesting facts connected
with the period in which we live.
I shall now have the pleasure of calling your at-
tention to a most important series of researches
ublished by Professors Bunsen and Roscoe ; but,
enable you to appreciate their value, it is neces-
sary that I should make the following remarks :—It
is now well known that the solar spectrum is com-
posed of three primary colonrs—blue, yellow, and
retli; and also of four compleal:entuyd or lbi
colours, vis,—orange, green, indigo, and violet. It
is also kmown that those oolours represent different
properties or qualities of that universal fluid called
ether, which, I may say, was generalised by Sir
Isaac Newton under the name of gravitation, on
which the whole of the planetary system is based,
and which gives to the universe its harmony and sta.
bility. Thisfluid issusceptible, under certain influ-
ences, as those generated by thesan, of being set
in vibration, and thus are generated heat, light, and
chemical rays ; and further, as there is no chemical
action without a oorresponding production of
electricity ; it follows that electricity, as
well as magnetism, may be considered as a
mere modification in the vibrations of the same
fluid. Therefore, we may truly say that all the im-
onderable fluids called Light, Electricity, Heat,
agnetism, and Force, have all the same origin,
namely, the fluid called ether, and which, accord-
ing to the nature of the vibrations, developesor
renders palpable to our senses one of those fluids.
In fact, I feel convinced that this unique fluid
is not conve into those divers fluids by
special modifications of its own vibrations, but
that they only become manifest to our

and force. In fact, there is mo doubt, from the
researches of Dr. J. P. Joule, Professors William
Thomson, Mayers, and others, that heat and force
are the same fluid, for Dr. Joule has given us the
exact measurement of that force, H: has demon-
strated that the amount of heat necessary to raise
one sound of water one degree in temp: rature,
would, if applied mechanically, be competent to
raise one prund weight 772f. high, or it would
raise 7721b. 1ft, high. The term * foot pound” has
been introduced to express in a convenient or sys-
tematic way the lifting of 772lb. to the height of
1ft. Thus the quantity of heat necessary to raise
the ,temgerature of a pound of water, one degree
being taken as a standard, 772 foot pounds statate,
is what is called the mechanical e(imvalent of heat.
Dr. Tyndall, in his valuable work on * Heat Con-
sidered as @ Mode of Motion,” gives many interest-
ing examples of the conversion of heat into force,
and vice versa. For example, he cites the following
theory of Professor Thomson, who assumes that an
immense amount of force is converted into heat
when meteorio matter is attracted to the surface of
the sun by the molecular attraction called gravita-
tion ; that the force gemerated by the immense
velocity with which meteoric matters travel towards
thesun becomses converted instantly by its contact
with the sun into heat; and further, he considers
that the showering of meteoric matter, as well as
that of the zodiacal lights on the sun’s surface, are
sufficient tlc: aooon'mt f:fr thc::mmem hea].:t whmth he
supposes the sun’s surface to possess. must s
that I do not believe that the sun possesses muc
heat or light ; I believe that it is only an immense
mass, which, by its sise as com with the rest
of the plane syatem, becomes the centre of
gravitation; and that there exists between it and
the planetary bodies a constant state of attraction ;
that the fluid called ether, which represents the
force called gravitation,is in a constant state of
activity throushout the universe, and brings about
that Godly and admirable harmony which 8
it; and although the ether filling space can be con-
siderod in a constant state of action or vibration,
and convertible into the fluids which we call heat,
light, electricity, and magnetism, stil] these fluids
only become manifest to our senses when they put
into vibration the particles of matter, or produce,
according to their peculiar vibration, the pheno-
mens of light, electricity, magnetism, heat, and
force; for if heat is convertible into force, as
asserted by the researches of the eminent savanis
above stated, why should not the production of
other fluids be due also to similar phenomena? If
it be true, as Joule, Thomson, and others contend,
that force and heat are due to the vibration of the
molecules of matter, and that according to the
rapidity of the vibrations of such atoms (imparted
to them by the vibrations of ether) one or other of
these forces is engendered, why should not the
manifestations of other fluids be traced to similar
causes? In fact, no doubt can exist in my opinion
with respect to electricity and magnetism, for if
their manifestations to our semses were owing to
the vibration of a universal force, it would affect all
bodies in the same way and in the same degree.
Now this is not the case; for there are good and
bad conductors. Therefore it follows that the
atoms composing matter, or more 8o, their nature,
have an influence on its degree of manifestation.
The eame with magnetism ; for we :find oxygen to
be magnetic, and nitrogen non-magnetic or dia-
magnetio. Thus it appears to me from these facts,
which might be multiplied if time permitted, that
the mni?ectationn of heat, force, electricity, and
etism are not peculiar and distinctive fluids,
but are due to the modification in the mode of
vibration of the universal fluid called ether,
which imparts to matter its peculiar undula.
tions, and that these forces are only made mani.
fost to us when the vibrations come into contact
with solid matters such as compose the atmosphere
or the earth. Therefore, I am of opinion that there
is no light, heat, electricity, or magnetism beyond
the limits of the atmuosphere which surround the
earth; but that when the ether, whick is in a state
of vibration, comes in contact with the particles of
matter composing our atmosphere it then communi-
cates one of its own peculiar vibrations tv these
articles; then they, by their vibrations, beeomes
rulninous. If this theory is correct, it follows that
the production of the phenomena of light is due to
the vibrations of solid matter, and not to the vibra-
tions of the ether, as is assumed by the philosophers
of theday. I very well know that these views of
mine are completely in contradiction with those en-
tertained by most of the philosophers of the day;
but still I hope to be able to publish a sufficient
namber of scientific rescarches, a3 well as to draw
attention to such a number of physical, chemical,
and astronomical facts as may, even if not proving
the trath of my views, at allevents, 1 hope, deserve

ttont

when it has imparted its own or special vibra-
tion to the particles of matter, and that it is
the peculiar vibration which it imparts to the
moleculesof matter that developes in the molecuics
themselves sush a mode of vibration as gives birth

'ome 10n
(T be continued.)

The total production of the collieries of Prussia

to what we ¢ald light, electricity, maguetism, hoat,

in 1864, was estimated at 43,394,500 tons,
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CUTTING AGRICULTURAL PRODUCE.
Tais invention relates to improvements upon
an invention for which letters patent were
granted to Mr. Robert Maynard, of Whittlesford,
Cawbridge, on the 8rd March, 1856, for improve-
menta in machinery for cutting and separating
agrionltnml produoe, and consists, first, in com-
bining with such machines as are de-
soribed in that patent as portable chaff engines,
and as are fitted with a riddle for separat-
ing the chaff from the cavings or short straws,
apparatus for grinding or crushing agricultural
produce, so that the operations of outting and
sifting and of grinding or orushing may be oarried
on simoltaneously in the same machine. And,
seoond, in combining in suoh machines apparatus
for elevating the straw or other substance to be
operated upon to a convenient height, for the
purpose of being fed to the cutting, grinding, or
orushing apparatus. In the engraving fig. 1 re-
presents an end view of a portable chaff engine
fitted with a riddle and with the parts suitable
for the accomplishment of the purpose set forth
in the foregoing statement ; fig. 2 is a side view
of the same, A being the trough wherein straw,
hay, or other material to be cut into ohaff is laid,
which is drawn forward by rollers, and cut by
the knives which revolve in the case B, whence
the chaff descends into the riddle C, which sepa-
rates the perfectly from the imperfeotly out chaft
or cavings. D isa rigger keyed on the end of
the shaft E, which carries the knives; and Fis a
rigger keyed on the end of a shaft carrying a
tapered grooved roller G and a toothed roller H.
The roller G revolves within a conical spirally
grooved case I, and corn or grain being supplied
to the same by the spout J, it is ground to meal
inits passage through, and is delivered by the
spout K. The hopper L contains a plate O with
notches in the lower end of it, which fit between
the teeth of the roller H, and oilcake being sup-

. plied to the hopper, it is acted upon by the teeth

CUTITING AGRICULTURAL PRODUCE.

and the roller, and broken or ground to any
desirable size, passing out at the spout M. The
riggers D and F are connected by a band, over
which & band %rom the driving power is passed,
thereby communicating motion to the several
parts desoribed; or the band from the driving
power may be passed over either of these riggers
separately when all the operations are not re-
quired to be carried on at the same time. N
represents the end view of & curved board ; P P
are drums, over and under which is passed the
endless chain Q, carrying the spikes R, Motion
is communioated to the drums by suitable gear-
ing leading from the shaft E, and straw or other
material requiring to be elevated is laid on the
lower part of the incline, and carried by the
spikes R to the platform 8, ready to be operated
upon by the machinery already described ; or, in-
stead of the board and endless chain, the ap-
paratus shown in figs. 3 and 4 is used, fig. 3 being
an end view, and fig. 4 a side view of the same.
T is a cradle carried by the radial arms U U,
working on the rocking spindle V; Y is a crank
caused to revolve by suitable gearing conneoting
ita spindle with the shaft E; itcarries the thimble
W, to which is attached one end of the strap X,
the other end of which strap is passed round and
made fast to the rigger Z, which rigger is keyed
on the spindle (a). On the spindle (a) are also
keyed two other riggers b b, each having one end
of a strap ¢! ¢! attached to it, the other end of
each of these straps being attached by the loops
d d to the arms of the oradle U U. Straw or
other material being placed on the cradle it is
obvious that the crank Y revolving the strap X
causes the rigger Z and bb to revolve till it
arrives at its lowest dead point, and the straps
¢ c coiling round their riggers b b, the cradle
ascends till it arrives in the position shown by
the dotted lines delivering the material on to the
platform. The crank coutinning to revolve, the
cradle descends to its former position again.

PREPARING YARNS FOR SAILCLOTH

Mge. HaRRINGTON, of Leadenhall-street, and
Messrs. H. and F. Hewetson, of Old Fish-street,
London, have patented an invention, the object
of which is to prevent sailcloths from rotting,
and also to increase their durability., The inven-
tion consists in applying to the threads and yarns
used in the manufacture of sailcloth, whether by
steeping or otherwise, and prior to their being
woven, a mixture of the following ingredients,
and in or about the Froportiona stated :—112Ib.
of catechu, 112Ib. of ochre, 40lb. of oil or fat,
2 gallons of tar, boiled in 400 gallons of water,
sud the whole thoroughly mixed. These form
the best ingredients for the preparation, but
other similar tenning mixtures are sometimes
employed.

BRICK-MAKING MACHINERY.

Mg. GEoraE AXTON, of Bhepherd’s,Bush, and Mr.
John Leach, of Hounslow, have patented an in-
vention for improved apparatus and machinery
for making bricks, which invention consists in so
adapting an ordinary pug mill that the clay may
be forced into moulds passing through or under the
pug mill, the moulds being propelled along two
ohannels, one on eachside of the centre of the mill
by endless chaius or other suitable applianoces,
whereby the moulds are d to travel conti

ously on loose slides with rises to form the hollow
of the briok to the end of the channel formed for
them, where the bricks are then shifted by hand
or raised out of the moulds or pushed through
them by an apparatus worked by the foot, or by
levers worked by hand; the moulds and loose
slides are then sanded and returned in the
opposite direction. To accomplish this, the
lower end of the pug mill shaft is formed without
a ‘‘step” or ‘‘toe,” asis usuully the case, bat
working in a bearing in tho main framing uoder
the bottom of the pug mill, having a bevel wheel
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keyed on its extremity, the said bevel wheel work-
ing into two other bevel wheels or pinions
soured to the extremities of two transverse
spindles working in bearings in the main framing
for propelling the moulds on slides in opposite
directions, the moulds themselves being placed
upon the slides and endless chains or other suit-
able apparatus, and secured in position by being
slidedinto grooves or by studs; the aforenamed
eudless chains being made to pass over chain
wheels fized on spindles working in bearings in
the main framing at such a distance from the
pug mill that the moulds will clear the outside of
the pug mill, in order that the bricks may be re-
moved. The moulds are formed of cast or
wrought iron, brass, wood, or other suitable
material. The bricks on arriving at the
end of the main frame are shifted by hand or
preased out of the moulds by levers or forcing
blocks actnated by a lifting apparatus working
with a treadle or levers for forcing the bricks up
out of the moulds or pressing them through; in
this oase having shifting stooks or pallet boards.
Inthe engraving fig. 1 represents & plan of the
machine for making bricks; fig. 2, a vertical sec-
tion of the same on theline @ y ; and fig. 3, aside
elevation, A A represents the main frames, which
maybe made of wood or ironorothersuitable mate.
rial, and are firmly secured together by the cross
beams B B, which form legs or supports, as
shown at L L in figs. 3 and 3. The centre
legs LL are prolonged upwards above the top
of the pug mill M, and are united by a oross
beam P, which supports the upper end of the
Pug mill shaft S in the plummer block B. HH,
in figs. 1and 2, are the lower pugging blades,
Wwhich are bolted in the form of a cross, as shown,
toa socket G, which is made to slide down the
}'ﬂz mill shaft 8, and is keyed in position. The
ower pugging blades are bolted to the socket G
sagularly, in order the more effectually to press
the olay into the moulds N N, fig. 3, which
travel boneath the pug mill. C C are two cross
aws, which support the plummer blocks R:
BRI BuIl i which revolve the spindles D
Dy, which carry the chain wheels F F, the form
of which is shown in fig. 8; W is a bevel wheel
keyod on the lower extremity of the pug mill
Two similar bevel wheels W' W! are
keyedon the extremities of the spindles D D,
ud all three are made to work freely and gear
10t each other. The pug mill shafc 8 is sup-
Ported in a bearing T at its lower end by a collar,

shown in fig. 2. E E are the chains which
carry the moalds N N; these chains are made
of links, so that they work in the teeth of the
wheels F F, and the similar wheels F* F!, at
the extremities of the frames A A, &o.; these
wheels being supported on spindles O O, as seen
more clearly in fig. 3. Should the chains E E
get slack through wear, and so prevent the
moulds from travelling correctly between the
frames, they are tightened by the apparatusaa
shown at the end of the frames in fig. 3, in which
O O represent the spindles on which the chain
wheels revolve, being fixed in sliding blooks b b.
The sliding blooks can be drawn farther out, and
8o gather up the slack, or if too tight brought
nearer to each other by turning the nut d on the
bolt ¢. I 11 are sorapers of steel or iron, which
are made 80 a8 to scrape the top of the moulds
a3 they pass under them, and so remove any
superfluous clay, and give the brick its proper
shape. They are counterpoised by the weights
K K, 80 that in the event of coming in contact
with a stone, they are raised up and pass over it.
The action of the apparatus is as follows:—
When the pug mill shaft 8 is turned, whioh may
be done by steam power, or otherwise, the bevel
wheel W revolves, and so causes the two wheels
Wi W! to rotate in opposite directions; the
teeth on the periphery of the chain whoels F F
dragging the chains round, and so causing the
moulds which are placed in grooves, as shown in
fig. 3, to travel with them. The bottoms of the
moulds are furnished with rises or kicks to form
the hollow of the bricks. As they passunder the
bottom of the pug mill the clay is forced into
them through the bottom of the mill, which is
left open for that purpose by the action of the
lower pugging blades H H, &o., and the top of
the brick is struck off or scraped by the sorapers
II, &. On arriving at the end of the grooves
on the one side of the machine, the bricks are
removed by hand, the moulds are sanded and
placed in the grooves on the opposite side of the
machine, and are in the same manner caused to
travel under the pug mill to the other end of the
machine, where the same process is repeated,

-

Mr. W. C. Burder, the well-known meteorologist,
died on Wednesday last, at his residence at Clifton,
at the comparatively early age of forty-three. The
deceased gentleman was the discoverer of the small
but beautiful comet of March and April, 1864, and
also of the large comet of June and July, 1861.

BEER PUMPS.

Messes. WiLLIAM JAacksoN, JoEN GragoLM, and
WiLLiax GramoLx, of Bishopwearmouth, have

obtained letters patent for an invention which
consists of certain improvements in the con-
struction of pumps for drawing or raising beer
from the barrels or receptacles in whioh it is
oontained, and whereby that beverage is deli-
vered in a fresher and brisker condition than by
the pumps and engines hitherto employed for
the like purpose. The pump consists of a oylin-
der mounted in and fixed to a suitable frame, in
which oylinder works a solid plunger, connected
with and actnated by a lever in the ordinary
way. At the bottom of the cylinder is placed an
outlet pipe communicating with the tap for the
delivery of the beer, the same being fitted with
a suitable valve. At the bottom of the cylinder
is also placed the suction valve, by which, upon
the rising of the plunger, the beer is admitted
from the suction pipe into the cylinder. The
valve seats are so tapered as to present only a
thin edge to the faces of the valves, the object
of this mode of construction being to prevent
the valves being ologged by the resting of any
extraneous matters upon the faces thereof, and
which might impede or interfere with the proper
operation of the pump. Upon the plunger being
raised the beer is .drawn through the suction
pipe into the cylinder, from which it is expelled
through the delivery valve by the downward
motion of the planger, the cylinder being thus
filled and completely emptied by each elevation
and depression of the plunger. In the engraviog
which represents the apparatus A is the cylinder,
and a the plunger; B is the suction pipe; C is
the suction valve, ¢ ¢ being the valve seat, which,
as well as the seat of the delivery valve, is made
taper; Disa nut on the part connected with
the saction pipe, and by which the cylinder is
fastened to its frame; d d are nuts on the svc-
tion valve, one to fasten leather on to the surface
thereof, and the other to preveut the valve from
rising out of its seat; EE is a recess in the
oylinder end to facilitate the falling off of any
extraneous matters from the face of the valve;
F is an opening at the bottom of the cylinder for
the outlet; G is the delivery valve, having &
spiral or other spring to keep it up to the valve
geat g g; His the outlet where the tap is affixed,

At the last meeting of the Literary and Philoso-
phical Bociety, Mr. Dyer, referring to the breaking
of the Atlantic Cable, expressed his surprise that no
tpsnratua had been provided to seize and secure the
end of the cable when the rupture took place, as
oontrivances for a similar purpose werein use in

almost every cotton mill,
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TANNING.

LETTERS PATENT bave been granted to M. Fran-
cois Pfanhauser, of Winsley-street, London, for
the invention of an improved process of tanning.
The preliminary preparation of the hides, whether
fresh, dry, or salted, to render them suitable for
immersion in the tanpit is precisely the same as
hitherto practised. When the calf skine or ox
hides are freed from bair, well cleaned and
washed, they are placed in the tanpit or vat, the
best manner of doing so being to suspend them.
The substance which in the improved process
replaces oak bark or other tannin is obtained by
transforming sulphate of iron by means of & che-
mical operation, furnishing a solution possessing
the property of tanning the stoutest hides in a
few days. The transformation of the nature of
the sulphate of iron is very simple, and is effected
by burning it in an oven on a cast-iron platform
heated from beneath until red hot, and the sub-
stance being constantly moved about becomes
transformed into a powder of a reddish colour,
when it is removed and the operation repeated
for a fresh supply. The liquid is obtained by
pouring water into an earthenware vase or other
suitable receptacle, then adding a part of the
substance obtained as above described, which
rapidly dissolves if continually stirred with a
stick or ladle; the li?uid is then allowed to rest
and deposit until perfectly limpid, when it is run
off. is liquid being very strong serves to pre-
pare the liquid in the tanpits or vats, according
to the degree of strength which it is desired to
give it, using for this purpose Beaumé's hydrome-
ter or any hydrometer which the tanner may
profer.

It is advisable to commence the operation of
tanning by immersing the hides, firstly, in a very
weak solution, and to pass them by degrees to a
stronger, a8, for example :—The first day give to
the solution bus half a degree Beaumé, and when
the hides bave remained therein during twenty-
four hours remove them, wash them well in pure
water, and pass them into a solution of one
degree Beaumé; the third day into a solution of
one degree and a half; the fourth day into a
solution of two degrees; the fifth day into a solu-
tion of two degrees and a half; thesixth day into
a solution of tgrree degrees ; the seventh day into
a solution of four degrees; the eighth day into a
solution of five degrees ; and if on the ninth day the
hides are not yet well tanned and fit for removal
leave them for another day or two in a solution
of the same strength, taking care to add to the
solution as much strength as the hides have
absorbed, unless to accelerate the operation it be
preferred to increase the strength to six degrees,
which could not be hurtful. When the hides are

octly tanned throw them into water, and
aving well washed them with brushes and
ressed out as much of the tannin as possible,
eave them for twenty-four hours in pure water,
and after another washing and pressing immerse
them in a slight solution of soft soap during half
a day, often moving them about ; then well wash
them again in this same bath, and suspend them
for drying.

IMPROVED STEAM ENGINE.

AMoxa the machines exhibited at the meeting of
the British Association at Birmingham was s
Eortable engine by Mr. R. W. Thompson, of
dinburgh, on the rotary principle. The boiler
is vertical, having a cylinder of 3ft. in diameter by
6ft. in height, the internal fire surface consisting
of a hemispherical bottom, with the heat spread-
ing all over it by leading to a circle of vertical
fire-tubes, passing through the water. To one
side of this boiler is attached the engine, which
shows externally as a horizontal cylinder, about
12in. in diameter by 2ft. in length, within which
the pistons revolve, the entrance and exit of the
steam being provided for by the action of exter-
nal elliptical tooth wheels fixed on the revolving
shafts, which, causing alternate faster or slower
movement of the pistons past each other, opens
and closes the passages. A drum-wheel on the
axis of the cylinder carries a strap, which will
put in motion any required machinery. The
whole is supported on one pair of wheels, with a
ir of shafts attached, and can be moved by one
orse. The machine as shown was stated to be
the equivalent of an ordinary eight-horse porta-
ble engiue, and that the relative weights were,
80 owt, the rotary engine against 56 owt, on the

ordinary plan, while the cost price of the former
to the latter was in the same proportion. No
flywheel is needed to keep up the movement, and
there is an absence of all the vibrating motion
induced by the reciprocation of ordinary engines.
The principle is equally applicable to portable
purposes or to boats or locomotive engines. The
actual consumption of fuel for work done was
not given.

ILLUMINATOR FOR OPAQUE MICRO-.
SCOPIC OBJECTS.*

By H. L. SM1TH, oF KENYON COLLEGE.

IN attempting to study the structure of the diato-
maceous frustule, I fonnd it impossible to view it
with high powers as an opaque object, by any means
hitherto devised. In a valuable paper on the scales
of the Podura, Mr. Richard Beck has stated that
there is no difficulty in viewing them as anopaque
object with the 1.8th in. objective and condensers
rightly Slaeed. Any illamination of diatoms thus
obtained is almost useless from the great obliquity
ofthe light, and with {)owen higher than the 1.8th
in. is quite impossible. Mr. Ross’s ingenious ar-
rangement, suggested by Mr. Rrooke, of a plain
reflector, flush with the front surface of the objec-
tive, and receiving light from a truncated ellipsoidal
reflector below, is so exceedingl{ difficult to use, and
only with a special mounting of the object, that it
has never been generally ted. Mr. Wenham’l
method is entirely inapplicable to diatoms, inas-
mauch as it depends upon the total reflection of the
light from the under surface of the glass coverof a
mounted object, and in such case the diatoms, from
their transparency, and the mear coincidence of
refractive index of silex with that of the mounting
fluid, throw back but a feeble light and are nearly
invisible. The use of the well known collimating
eye-piece suggested to me the idea of making the
objective its own condenser, and upen communi-
cating this idea to Mr. Wales, al y well known
for the excellerce of his objectives, he at once sent
me a trial instrument. This first illaminator proved
8o far successful that I was induced to persevere,
and with his assistance an *‘ Illuminator * has been
constructed which gives entire satisfaction, and
answers admirably with all objectives from a 4.10th
to a 1.50th. )

It must be borne in mind that thereare certain
difficulties to be overcore in this mode of illumina-
tion, the chief of which is the reflection of the light
from the posterior surface of the back combination
of the objective. All the difficulties are now sur-
mounted, and there is no troublein viewing dia-
toms, or other objects, mounted dry, and uncovered
with the highest powers of the microscope, an:
with abundant illamination ; and this without any
trouble in mounting the object on little discs or
finl, but using the ordinary 8in. by lin, slide. As

do not here intend describing the instrument in
detail, I will onlysay that it consists essentially of a
rectangular brass box, having the ‘‘ Society screw ”
at the top, to attach it to any microscope tube, and
at the bottom, to receive any objective; and so
constructed that it can be placed in any position
with regard to the light. A brass draw, moved by
screw and milled head, slides into the box, and
carries a reflector of silver, also movable on its own
ais by means of small milled heads ; the forward
edge of the reflector is curved, and it is concave,
having a focus of about 6in. By means of the screw,
the curved edge of the reflector can, when adjucte&
at anangle near 45 deg., be pushed more or less over
the opening at the back of the objective, Opposite
to the reflector, and attached to one side of the box,
is a revolving circle of diaphragms, of t use in
regulating the light, so as to exclude all fog or
glare ;hthe apertures vary from 3-20ths to 1.20th of
an inch.

I had supposed that the idea of making the objec-
tive its own illuminator was original, until very
recently, when I found that Dr. Riddell had pro-
posed to place Shadbolt’s annular ring behind one
of the lenses of the objective, and to reflect light,
received up by the side of the lens, back down
through it. I need not say that this method is en-
tirely impracticable ; it would require a very pecu-
liar mounting of the objective, and also of the ob-
Jject, to allow the rays to pass up into the ring in
order to be again transmitted down through the
objective. Moreover, parallel rays would scarcely
answer, as the working distance of the objective is
not exactly the distance at which it would condense
parallel rays reflected through it. This, however,
might be remedied. It is hardly desirable to receive
the illumination from all sides. A unilateral light
reveals the structure much more clearly, I at-
tempted, at first, to employas the reflector a disc
of the thin glass,‘or two or three of them, used as
covers of microscopic objects. A very good illumi-
nation, without sensible interference with defini-
tion, when the glasses are clean and well selected,
may thus be obtained ; and the reflection, from the

* From the * Amerioan Journal of Bcionce and Arte.”

posterior surface of the objective I
entirely removed by a Niehol'ls prismeo‘:(;r lt'l.:?.y':
piece ; but by an illumination produced in this way
the field hasa peculiar flatness, no shadows are
perceived ; there is the same diffcrence that ong
experiences in viewing the mountains and cavities
in the moon when she is in quadrature and when
she is fully illuminated. Indeed, I have found that
nothing can compare with the unilateral illumina.
tion from the silver reflector rightly managed. A
fixed reflector attached to the objective, bas, I be.
lieve, been recently proposed by one of the New
York opticians as an improvement ; but itis very
obvious that this is far inferior to the adjustable one,
which not only answers for different objectives, but,
from the very fict of being movable, enables the
Jight to be condensed in the most lect manner
just where it is wanted, and, with the slightest
tonch, removes all fog and glare. I think it will
sufliciently appear that the method 1 have
and carried 1nto effect is in reality novel, and no
modification of Dr, Riddell’s, as has been stated. It
would be strange if the idea of a reflactor bebind
the objective had not occurred to this ingenious and
veteran microscopist ; but if so he seems never to
have carried it out in practice. In the anpual ad.
dress of the president of the Mi ical Society
of London, February 11, 1857, four years after he
Pr’tﬁooed the apnular ring, we find the following :—
“ This is a problem,” the illumination of opaque
objects under the Lighect wers of the micro-
scope, “‘ the solution of which has been ‘&mﬁeﬂ by
numerous adepts in manipulation with only very
partial success.” He then of Mr, Wenham's
method as by far the best. 1f, then, Dr. Riddall, or
anyone else, had previously suoceeded in accom.
plishing so desirablean object, why has it been kept
sgcret? It li: not thg zl)::e wfho may have had vague
ideas as to the poasibility of accom certain
results who is to be oonn‘%ered as %«m
tor ; rather he who puts it in tangible shape before
the world, and, surmounting the difioultises of
tice, makes the idea a reality. I make thess latter
remarks because I have heard, with some ":ﬁ
thlat b:: ::u_been qtatged, t;yhn Lﬂpﬁm i::fd d
celebrity, in a meeting of the Microscopical Bociety
of New York, that the  Illuminator,” as con.
structed by Mr. Wales, is only & poor modifieation
of Dr. Riddell’s method.

As the “ Illuminator ” is already in the hands of
many, I append a few simple directions as to itsuse,
The objective must be adjusted for an uncovered
object, though I find few are rightly marked. An
ordinary paper-covered slide, with bits of gold leaf
on it, answers admirably as an object to adjust the
light. The *‘ Illuminator ” being sorewed on to the
tube, and the circle of diaphragms placed facing the
light (I find the ordinary co.in;il lamp with flat
flame to answer admirably, the flat side being to.
ward the reflector), turn the refloctor at an angle
of about 45 deg., and allow the light to enter the
largest aperture of the diaphragm. By meansof
the screw, push the reflector forward nearly as far
ag it will go. Turn the reflector on the axis of the
tube, and on its own axis, until the light, which
may be placed 10in. or 12in. to the left of the
microscope, and directly opposite the circle of
diaphragms, is reflected down on the paper-covered
slide, the tube of the microscope being racked up to
about the position it will oocupy when the objective
is screwed on and in focus. The light thus
down should appear just at the curved edge of the
reflector, in the axis of the tube, when loom
through the tube, the eye-piece i)eing Temove
Now screw on the objective, and before replacing
the eye.piece bring it into focus. The field will
appear brilliantly illuminated, as in using a less
with a lieberkuhn ; if not, a slight movement of
the reflector, or diaphragm, or light, will quickly
accomplish this, Put in the eye.piece and adjust
for focus ; if the field is mot clearly illuminated,
say with 1-5th in. objective, a little fingering of the
reflector, or diaphragm, will suffice to effect this.
The screw which moves the draw and reflactor may
now be withdrawn, uncovering all but about a
quarter or one half of one side of the posterior lens
of the lobj.edc_ti:: ; l':'nd:'liinf ‘;ur:‘:u téen mhhn to
properly adjust the p and re ) 8
most brilliantly illuminated field, free from all fi
and glare, will reveal objects with a besuty
clearness inconceivable gy those who have never
used high powers of the microscope upon opaque
objects. The most common objects appear
new and hitherto unsuspected beauty, brilliant not
only with their own proper colours, but reflecting
iridescent tints from the thin membranes. The
diatoms are especially beautiful, and no one can
view, withont a sense of profound reverence an
unspeakable emotion, the elegant structare of
Arachnoidiscus and Heliopelta; of Surirells or
Pinnularia. In thus sccomplishing the illamins.
tion of opaque objects under the bighest powers o
the microscope, a powerful aid to investigation is
furnished, which, I doubt not, will be rightly
appreciated, An inexperionced mi

croscopist ms
find some difficulty at first, but a few trials ‘nﬁ

ensure success, and when properly used, there is no
want of light with the 1.12th of 1-16th even with

the B or O eye-piece.
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Eorrespondence.

THE FRENCH GUN OF THE FUTURE.
0 THE EDITOR OF THR *° MECHANICS' MAGAZINE.”

Sms,—Absence from London has hitherto pre.
vnted my replying to an article on the above
subject which appeared in your last issue, nor
have I now sufficient time to remark at lenfth
thereon. I propose, however, to send you a full
sccount of what I have done during the course of
pext week. I shall for the present confine myself
to stating that Mr. Parsons never proposed lining
s cast-iron gun with a tube of coiled wrought
iron, and further that, if such a tube be em-
ployed, it matters not whether the tube be
mechanically fitted to the casing, or whetber it
be forced in, shrunk in, or the casing cast round
it. You are mistaken in supposing that ‘ casting
agun over s wrought.iron tube involves such
mechanical difficulties and objections that it
bas not been practised even by me beyond my
models of 1854.” I consider it to be the cheapest
sod most efficient method of constructing a gun,
and have inserted the coiled tubes into cast-iron
quns only because I found them ready made.
The last gun that I have constructed by casting
round a tube was a 8-inch 12-pounder, weighing
8cewt. I had it made at Norwich, at my own ex-
pense. The reportof the Ordnance Select Com-
mittee, dated March 38rd, 1865, says:—*‘The
test of your 3-inch compound gun has been com-
pleted, and the gun remains apparently unaltered.
1t has fired tem rounds, charge 13lb., cylinders
24lb. weight ; ten rounds, same charge, and 48lb.
cylinders; tem rounds, 72lb. cylinders; and
twenty rounds, with 96lb. cylinders.” The gun
was subsequently cut open, as was another
similar one previously made by me, and the
asiron found to be perfectly sound and lying
close round the tubes. I am at the present time
constructing a 9-inch rifled gun of 12} tons
weight in the same manner, at my own risk.
Should the gun pass proof successfully with 551b.
charges it will be purchased by Government.
My second gun has not burst, the inner tube was
composed of steel ; it was not my invention, and
hed it succeeded I should hage received no credit
forit. The steel tube split the first round. It
bas since been cut out and replaced with a
coiled tube like my other gun, and rifled. The
B or outer tube was found quite uninjured. My
lsst gun was rifled, and has fired eight hundred
rounds ; twenty with 12lb. charges; forty with
20ib., and seven hundred and forty with 161b.
charges, and shells of 100lb. weight. The re-
port of the Ordnance Select Committee, dated
March 10th, 1865, says :—*“ At the seven hun-
dred and fiftieth round a crack was observed
passing from the bottom of the bore in the di-
rection of the muzzle 33in. long. Fifty more
rounds were then fired without causing much ap-
parent change in the character of the crack, com-
pleting in all eight hundred rounds. Lookingat the
dangerattending theloadingof a gun with so large
sfissure the Committee have thought it expedient
to discontinue the test, but they are by no means
certain that the gun in its present condition
would not stand the two hundred rounds that
remain of the test originally proposed for it.
They are of opinion that the result of the trial is
more favourable to the system than if the gun
had fired & larger number of rounds and then
burst with violence without giving warning. No
rifled gun has as yet fired so many rounds with
such large charges, and the accident which has
led to the suspension of the experiment might,
to all appearance, as well occur to the inner tube
of any wrought.iron gun. It is probable that
the split was first caused by the groove becoming
guttered, and that this guttering was accelerated
by the use of round-bottomed shells, a form
which would favour the entry of the gas into the
grooves before the shells had sensibly moved.”

These shells were old condemned stores, which
were used up in this manner for the sake of
economy. The inner tube was split quite
throngh for the last fifty rounds. Since the
report was written it has been extracted, and
the B or outer tube found to be quite unin-
jured. The object of employing two thin coiled
tabes instead of one thick one was to break the
continuity of fracture in tho avent of the inner
tube splitting. 7T'hie gun has likewise been
fitted with a new inner tube, and it, as well as

the gun, stated by Mr. Parsons to have burst,
will be proved in the course of a few days with
271b, charges and shells of 1151b. Both will
then be tested by continuous firing with 22lb.
charges and 1161b. shells. -With regard to the
statement, that I have found it necessary to rifle
these guns in calibres of 7in. instead of 8in.,
their original bore, I would point out tbat the
first of my four guns—I have had only four old
condemned guns in all—was lined in a calibre of
9in., and completed the ‘““test to destruction
without bursting. The object of lining them in
a calibre of 7in. is that the weight of the guns
will not admit of larger rifled calibres; in fact,
the charges with which they are to be fired are
much heavier than the weight of the guns,
5} tons, would admit of on service, and are the
same as those of the 7-inch wrought-iron rifled
guns of 7§ tons weight.

I am, Sir, yours, &c.,

Army and Navy Club, WioLiaM PALLISER.
Oct. 19, 1865.

THE GUN QUESTION.

S1z,~Having been for a considerable time under
the influence of the ‘‘ Great Gun” mania, I should
be glad if any of your readers could inform me if
experiments have ever been tried, of lining old-
fashioned brass fleldpieces with steel tubes, for
firing rifle shot. A brass field gun stands a deal
more hammering than an iron coil built one ; a sin-
gle shot striking an Armstrong is very likely to
disable it, but a brass gun will stand three or four
'l:l(:,“ a;é still be oerv‘ioeal:ille) ; gun Ill,lot:l. hai{:’ho
other advantages over * coil built.” Perhaps Major
Palliser counld answer the question.

Yours, &o.,

Barracks, Belfast, A.B.T.
October 12.

NEGATIVE SLIP.

8S12,—Would you allow me to suggest what ap-
pears the most reasonable solution of that apparent
anomaly, the negative slip of the screw propeller P
The water in the wake of a vessel is always moving
forwards with the vessel, or, in other words, follow-
ing it. This progressive motion of the water at the
stera diminishes the more the after part of the ves-
sol is tapered, and vice versa. It is merely the
water cloging 1n to fill up the space ocupied by the
advancing body. The screw working in his advanc-
ing mass of water neoessarily has increased effect,
ahowh}g that no better place could be chosen for a
propeller.

ow this negative slip can injure the engines is
difficult to imagine or explain, although sach ap-
pears to be the general opinion among engineers. A
writer some_years ago on ‘‘The S8team Engine, by
the Artisan Clab,” says, in reference to this apparent
anomaly, * the water in closing in upon the
wake of & veesel baving a motior given to it, the
screw imginm not upon still, but upon moving
water, whereby an increased reaction is obtained.”
If this explanation be correct, any propeller would
have more effect at the stern than elsewhere.
I am, yours, &c.,

Weston-super-Mare, J. ELwIN, Jun,

October 12,

RAIN GAUGES. .
81r,~—1 believe the form of rain gauge suggested
by Mr. Clark in the last number of the ﬁncunﬂcs’
MAGAZINE to be a very good one, and I wish to add
afow words to his desoription. It is impossible to

secure the aocaracy of the inside diameter of a glass | P!

bottle, and therefore the funnel should be of a dia-
meter which will make the circle some definite
number of square inches in area. The bottle should
be divided by pouring into it as many cubic inches
of water as there are square inches in the area of
the funnel, and marking the level of thisquantity of
water on the bottle; this mark will represent one
inch of rain. The other principal divisions may be
marked in a similar manner, and all may be sub-
divided to any extent required. Bat all the divi.
sions and subdivisions should be marked by actual
measurement in the way I have described for the
first division. A broad streak of white paint down
one side of the bottle will take divisions in pencil,
and, if varnished, these marks will last a very long
time. There should be a wire gauge (movable)
diaphragm at the bottom of the funnel, and the fun-
nel should communicate with the bottle by a very
small pipe, which should be trapped to prevent eva-
poration,

October 18.

Yours, &c.,
J.F E,

TO CORRESPONDENTS.

The Mxowanics’ MAoAZINR is sent post-free to sub-
soribers of £1 1s, 8d. yearly, or 10s. 30d. half-yearly, paj-
able in advance. Post-office orders made payable to Mr.
R, A. Brooman, of 168, Fleet~street, k.C.

Advertisements are insertad in the MecHANICS' MAGA-
2INR at the rate of 6d. perline, or 53d. perline for 6 inser-
tions, 8d. per line for 13 insertions, 4dd. for 26 insertions;
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type. Special arrangements made for large advertise-
ments.
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All ti d to the Epirox,
166, Ficst-stroet.

To izsure inssrtion in the following number, advertiae-
ments should reach the ofice not later than 5 o’clock on
Tharsday evsning.

‘We must abeol

to §

ly decline di
tions unacoompanied by the name and address of the
writer, not necessarily for insertion, but as a proof of
good faith,—Bo, M. M.

ExqQuirer (Birmingham).—The standard gallon is 101b
of distilled water at 60 deg. Fah. A cuhic foot of pure
water at 60 deg. Kah. is 62°32lb ; therefore, there are 6°238
gallone in a cubic foot of water.

A.YJ. (Edinbargh),—Your letter departs entirely from
the original question of mechanical
Rxoxivep,—F. A. P.—~J. H. E.—~W.W.—J. H. P.—

J.H.E.—J.F.E.—J. H.E.—A.J.— W, H.T.—R, B. C,
—J.8,—A.B. T.—F.8. R.—J. Y.—A,E. 8,

Hiscellanes,

Mr. Francis 8. Beatty, of Dublin, telegraph
engineer, has forwarded us particalars of an
electro-mechanical submarine telegraph safety ring,
which he has invented. The object is the presarva.
tion of telegraph cables in cases of fracture or im-
perfect insulation. Ha proposes a ring made to close
and open by electricity, and which is to be attached
to a wire rope having two insulated copper wires
enclosed therein. The cableis to be pu‘ec{ through
the ring, which is then lowered into deep sea, the
wire rope being attached to the paying-out vessel
and connected with the battery. Mr. Beatty argues
that in the late disaster, had this apparatus been
in use, the moment the cable parted, battery con-
tact would bave closed the ring upon the cable
and by winding in the wire rope, the broken en
would have been secured.

In our last number the patent of Mr. Roberts for
protecting ships’ bottoms, dated March 10 last, is
stated to be abandoned. Bach, indeed, is the fact,
but Mr. Boberts wishes us to state that he renewed

rotection of the invention with improvements prior
to the patent lapsing.

The * Pallas” armour-plated screw ram corvette
is to have the following armament :—For the mid-
ship battery, four 300-poundersand two 100-poan-
der Armstrong guns. On the upper deck four 40-
pounder Armstrong guns, and on the weather deck
two pivot guns fore and aft. Bhe is also ordered to
have four of Captain Rodgers's patent indented
small-palmed anchors, a number of which have re-
cently been subjected to every description of test
with entire success.

An American gentleman, Mr. W. B. Robins, has
patented a new apparatus for extinguishing fire ; it
18 called the Kathhydron, or Ready Fire Engine.
The ohief defect, of all other portable fire-engincs is
the delay which is caused by connecting themn with
a supply of water. Mr. Robins has directed bis at-
tention to this point, and has attached a force pump
to a vulcanised india-rubber bag, into which the
pump slides, and which holds besides aboat eight
gallons of water. Once charged, the engine is
always ready, and may be hung en a peg until re-
quired. In case of fire the water in the bag serves
as a supply until a backet of water can be broaght,
and, ingeed, will frequently prove sufficient to ex-
tinguish the flames without further feeding. The
ump throws 12 gallons per minate to a distance of

40ft., and as the working can be done with the most
perfect ease, this invention seemsto afford every
gecurity that can be expected.

W have received a letter from Mr. J. A. Morris,
of Westminster, who, referring to our recent article
on “The French Gun of the Future,” claims to
bave invented the system of lining gans with stecl
or iron tubes previously to either Major Palliser or
Mr. Parsons. He bases his claim on a specification
for utilising old cast-iron guns uponthe above prin.
ciple, and which, he states, he submitted to the
Admiralty in March, 1860. We believe, however,
that Major Palliser was working on this principle
in 1854.

Towards the latter end of last week the Esk came
down in partial flood, and the banks near Mussel-
burgh wero afterwards strewn with dead trouts,
eels, flounders, &c.; in short, life seems to have
been extinguished in everything of the fish kind.
This wholesale destruction is supposed to have
arisen from the accumulation of deleterious matter
at the manafactories during the long drought.
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A new material for pavg{!l’ making has just been
discovered in France. With the root of lucernes
M. Caminade has succseded in making a pulp which
can be employed jointly with rags in the man:
ing of paper, and even ssparately. .
The Oommitteg of the lo.French Exhibition
have sucoeeded in raising the necessary funds to
oover the expenses, and to throw the exhibition open
to the publio visiting the Crystal Palace, without
m{ extra charge. The result has been a oonsider-
able inorease in the number of visitors.

The *‘Bellerophon” has had her four.bladed
screw taken out preparatory to being fitted with a
two-bladed Griffith propeller, now being manufac-
tured for her, with which she will again be tried at
the measured mile, Maplin Sands,

A _gigantic steam road losomotive has been taken
to Belfast from Fleetwood to work in connection
with the quarries at Newcastle, county Down,
The works are massive and eln.{;onto, and the
machine is calculated to carry 80 tons with eage.

Last woek, while the River Tyne Commissioners’
dredger, No. 4, was at work above Messrs, Lealio’s
iron shipbuilding yard, Hebburn, the buckets met
with an obetruction, and upon an examination
being made, it proved to be the wreck of an old-
clinker built vessel, which upieared to have been
embedded a considerable depth inthe water for a
number of {em Upon portions of the wreck
boinf brought up, there was discovered among it
an old wrought-iron breech-loading gun, of about
6ft. in length, and having a 3in. bore of a conical
form. A portion of the breech was, upon examina-
tion, found to have been broken off,

At the last meeting of the Metropolitan Board of
Works, a proposition was carried for the increase
of the engineers’ salaries. Mr. Basalgette’s salary
was raised from £1,500 to £2,000 a year, with £300
o year for incidental expenses; and the salaries of
the three assistant oers were rai from

& year, with £300 for incidental
expenses. This is nothing more than reasonable,
considering that these gentlomen are debarred from
private practice.

Few people are aware of the vast number of pas-
sengers ocarried by the 664 omnibuses belonging to
the Paris General Company. They amount to
93,270,719 annually. The 44 omnibuses which run
from the church of the Madeleine to the Bastille
tako 8,938,543 passengers. The 83 omnibuses
which ran from the Bastille to the Odéon convey
4,936,012, The omnibus of the Termes takes
4,030,288; that from Menilmontant to Montpar-
nasse, 4,027,208. Next in im nce comes the
ompibus from the barridre Charenton to St.
Philippe de Roule, which takes 3,727,664. The two
which take the fewest passen are that from the
barridre de Charenton to the idre de Foutaine-
blean, 1,640,706, and that from the Petite Villette
to the Cours la Reine, 1,551,658,

The newly.projected line of railway from Staf-
fordshire to London, which has been proposed with
& view to remedy the excessive freight and ter-
minal charges on the conveyance of manufactured
iron, has been well received by the trade, and it is
said that the matter will shortly come before the
public in a tangible shape.

The following is said to be a method of
blackening sinc statues, &o. Make a solution of
six parts chloride of antimony in one part of alcohol
and four parts hydrochloric acid, and apply it to
the object with a brush, Wipe the fignre over
with a wet cloth, and then apply the solutiona
second time, Dry the object asquickly as possible
in & warm place, and when perfectly dry rub it
all over with oil.

The manufacture of railway signals, with their
machinery, has now become an extensive business,
employing hundreds of skilled workmen. The
signals on a railway 40 or 50 miles long cost as
much as £3,000, and the complicated ones at a
chief station on a great railway will cost £3,000,
These signals are of the semaphorekind. Immense
levers move railway points and signals at the same
time, One of the rrincipal railway signal manu-
facturers, who employs 400 hands, was formerly a
eommon carpenter on a railway.

In a recent action at Hull to recover da; for
injury to some cloth by reason of impure oil ﬁving
been supplied to the plaintiff, it was admitted by
the defendant that the oil in question was a com-
pound, and that cotton-seed oil was uszed in its
manufactare, He farther stated that large quanti-
ties of so-called olive oil were merely mixtures of
which inferior oils formed a portion. He also ad-
mitted that he bad supplied Lundreds of tons of
cottou-seed oil to Italy, from which place dpuro olive
oil is supposed to be exported, naively adding that
88 soap was not manufactured there, they could
infer for what purpose the oil was used.

A cylinder of 100in. in diameter—the largest ever
cast at the navy yard in Washington—was snoocess-
fully cast recently. The amount of metal used was

58,0001b, ; time of running into the mould, three
miautes and a quarter, '

ufac- | Croyd

A trial trip has recently been made by Richards
and James’s patent highn¥ locomotive engine,
manufactured at the Victoria Ironworks, West

on. This engine is nominal 32-horse power
having two 12in. cylinders, 12-inch stroke, fixed
upon the begl‘g\h“ or frame, upon which also rests
the boiler. e boiler working preasure is 100lb.
per square inch, Jrovod 2501b.; the ateerin; ap-
tusis attached to the front wheels, and the
river is the engineer and stoersman being.able, by
the arrangement adopted, to handle h engine
from his position as the steering-wheel, one stoker
and driver being only necessary to man the engine.
The driving gear is divided into three
changed at will of the steersman, vis., two, five, an
eight miles per hour. The machinery is entirely
bidden from view by a very neat framing.
distance from the ground to ashpan is 3ft. 2in. She
carries a tender, with donkey pump attached, for
Eumpini waterfrom the sides of the road, steam
eing taken through a flexible tube from a large
engine boiler ; this pump throws 10,000 gallons of
water per honr, ﬁlYing the tender, capacitated to
carry 1,000 gallons—enough water tor twenty miles.
The boiler is fitted with waste steam pipe, whioh is
conducted into the ashpan for damping the fire
when the engine is at rest, or standing on the roads.
The engine.wheels are constructed upon quite a
new principle, having chains to the driving wheels
to prevent slipping in ascending steep inclines, or
in travelling over rough roads, and side teeth in the
front wheelz.which may be protruded at pleasure,
to actass of a railway wheel, to prevent the
engine -trikin;ﬁom one side the line to be pursued,
or when it turns sharp curves, or stands upon side-
ling roads, these teeth are of considerable value.
This engine passed through town and district, and
main thoroughfares of Croydon during the fair time
without emitting any steam or smoke, and without
making any noise, or meeting with any mishap
with a train of eight vans attached, the length of
:an)ia from front of engine to end of last van being

Aocording to the last census of France recently
published, it appears that the proportion of persons
employed in the textile manufactares (1,770 in
10,000) as well as in metals (124 in 10,000) was
lower in 1861 than what it was in 1856 (1,794 and
128 in 10,000 respectively); on the other hand, the
proportion of persons employed in_building has in.
creased to 1,9% being higher by 71 than it was in
1856, The Kroportion of persons employed in min-
istering to the food of the people has increased from
1,393 to 1,518 in 10,000, while that of those em-
p’oggd in making clothing has fallen from 1,868 to

7Y .

In the mining districts of Melbourne water is
scarcely inferior in value to gold. Wherever water
is plentifal the reports of the workings seem satis-
factory; wherever water is deficient, the working
mines suffer. In the deep-sinking operations there
is generally more water than is wanted, and ocea-
sionally in such works steam.engines must be kept
going, to prevent the miners from being swamped
ont altogether,

An enlarged photognph of the moon 2lin, in
diameter was taken by Mr. L. M, Ratherford, of
New York, on the 6th March last. It is pronounced
to be the best lunar photog:?h yeot seen, and de-
cidedly superior to any yet pr.

A vessel which has just arrived at Liverpool is
said to afford a remarkableinstance of the valae of
steel as a material for shipbuilding. This vessel
rode out the cyclone at Calcutta last year. She was
run into twenty times, and her plates twisted in
every direction, but not one was cracked.

From the West Indies we learn that the engineers

sent out by the company established in London for | ©¢

the construction of a railroad from C s to
Magdalena appear to have been satisfied with the
uality of the 8oil and topography of the countr

a:ey bad explored. The distance already survey
is considerable, and in a short time they ex;oct to
forward their report, which promises to be favour.
able. The distance to be traversed is stated to be
about sixty miles.

A olockmaker at Horsforth has designed and
made & miniature steam engine and boiler which he
placed in the Wakefleld Exhibition. Itisdescribed
as the ‘‘smallest steam engine in the world.” It
stands scarcely 2in. in height, and is covered with
a glass shade. The fly-wheel is made of gold, with
steel arms, and makes 7,000 revolutions per minute.
The whole engine and boiler is fastened her
with thirty.eight screws and bolts, the whole weigh-
ing 14 grains, or under }os. The manufacturer
says of it that the evaporation of six drops of water
will drive the engine eight minutes. This is much
larger than the steam pump, consisting of a steam
and water cylinder, made by Charles Fichtel, of
Philadelphia, in 1860. This pump was auxiliary to
a model of a steam fire-engine. According to the
Scientific American, the steam cylinder was ome
eighth of an inch in diameter, and the whole affair
would go into a common thimble,

uoed in this country, | it
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198 W. LaNx. Improved mechanism or appersiss for
Wtwmn-uummmuhupm.
ated March 22, 1868.
Iu the fore part of the oarriage or other road vehisle, the
i tor has a double-flanged drum, which may be of
wood, iron, or other suitable material, the body of which
works freely through the bottom of the carriage or other
vy M‘PW by h.l m.hl b § m!
attached thereto, ing an axle on whichis
. 'i‘houldulolll l'ti!.:lwuhsa:lkhm‘:
urpose of turning the wheel. o aforesaid drem
rlov.ud down in the direction of its length, and ia the
said slot is fitted on a revolving axle another toothed
wheel which gears into the one before mentionsd. To the
under flange of the drum is attached the framing whish
o s inwhish framing, alto 16 Buiet the s
riage, and in which framing also -is
w:fe.hmthom.dvhbh. To this axle is secured s toothed
wheel gearing into one on an independent axle whick
works into the teeth of the whee! aforesaid,eothat all
four work freely and gear imto each other, and whea the
apper one {8 turned by the crank, the road wheels are
oaused to rotate by reason of the toothed wheels secared on
their axle, and those fixed in the slot of the drum sad ca
the independ i diate axle. The springs are not
in any way attached to the carriage, but press agaiost its
unde: side and operate by reason of the carriage or vehisle
rising and falling upon the hody of the dram. Theoar
riage or vehicle may be directed along the road and tarned
in any direction by turning the drum by means of & lever
attached thereto, so0 as to be easily accessible by the per-
son working the machinery or any other attendant, and iv
may be secured at any angle by a catoh working in siots
cut in the npp;rﬂngo.orhy any other saitableappliances,
ired. Patent abandoned.

799 W.J, Corxman, An improved compesition for
nd beer A JSermonted liguors.

and fining and other
Dated March 22, 1885,
This | ion has ref to the facture and em-
ployment of an improved composition (which the patentes
terms the tasteless beer finings for el beer and other

ng
fermented llq:on)dmdm:i:scu di-olv‘il-c ldul::‘::
Iphwri ater nently remori

::is wrio acid and water, sabseq 'L el

y ag ng the
days, thereby leaving, whea strained and a small propertion
ocoacentrated solution of hops added, a transpareat taste-
less liquid solution fit for use. Patent comploted.

rearme.  Dutod March 1o vgp " fn the
o) s. Da .
!é:‘::::ot here give lpm&o the detalls of this iave-
tion. Patent completed.

801 W, OLARKs. Imprevements in tAs
fabdries in lase machinery. Dated March 23, 1

This invention relates, first, to the manufactare ju twist
lut;.dmhln?m:‘f nﬂdn or ornamental hhrl:v baving

edges from warp threads, or w w_“

mbln«l with bobbin threads, 8 d, to the

of spot or other fabric simultaneously with, but for a time
separate from, the body fabric, In carrying out the firt
part of this invention the plain or ornamental figures or
parts of the fabric ace formed longitadinally by the skl of
extra warp threads, sometimes combined with the body
fabric threads, which are traversed by other extra warp
threads, and these other extra warp threads thereby become
warp weft threads, and they also form the purls. Inter-
meodiate weft threads are obtained from hobbin throads,
which are, when desired, also caused to twist with the
warp weft threads to prod bined twisted purl beid
or laced by draw threads in the usual way. Ia
part of these impruvementstbo
¥ ly with the prod: of 1ace
or other fabric, spot or other fabric by the aid of extrs
warp threads acting with certain of the boblin threads,
such extrs warp and hobbin threads acting together for 3
time or one side of, but separate from, the ordinary or body
fabrie, and then being drawn into the position reqeired on
the body fabric, and thers tied in by the working of other
threads, Paient completed.

oarrying out the |
t forms si
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802 V. BakkR., Impy ]
D ated March 23, 1868,

This invention relates, firatly, to an improved system or
mode of supplying water to hydunllpo motive power
eugines worked by a head preasure, and consists in bring-
ing the water from lakes, reservoirs, streams, or rivers
in elevated localities by means of syphon pipes of increas-
ing strength in proportion to the depth of fall, and causing

h water to operate upoa suitable hydraulic motive power
eugines situate at a lower level. Aocording to one form of
ng which i another portion of the invention,
two cylinders are combined together, each being furnished
with & single.’c:’i.nz l;soiprocating piston, which Phums
i ) 1 S tad

44

" g power.

weaving goods of the other class a single set of warps is
used, ornot more than is required for a single faced shawl

under heat to separate the laat trace of fatty acid there.
from, The solid u:nny acids obtained f:'om‘tihc acid feoom-
1o hard or the pry

fabric. The present invention comprises imp d modes
of weaving shawl fabrics of the latter class, that is, single
warp doable-faced goods, and in carrying it out, according
to one modification, a double-legged Jacquard harness is
used, with two lift boards, whilst a single warp thread is
passed through each mail, The warps are entered through
four heddle leaves in front of the harness, the action of
two of the leaves affecting the upper face of the cloth, and
that of the other two the under face, and supplementing the
action of the pattern harness in such a way as to produce
gm ‘l;oqnlslu plain cloth texture on both sides of the fabric.
ach b

work in opp , and are

cord or tail lifts two mails, bat the heddle

to the head pressure of the water hy means ,o! tw'oaay
valves or cocks provided for that purpose. These valves or
cocks may be worked either by the water presrure which
supplies the engine, or by weights or springs acted upon by
any convenient moving part of the engine itself. The
motion of the pistons may be transmitted in any well-known
manner to machinery of all kinds for she purpose of driving
the same. The valves or cocks are so arranged that, when
the one opens to allow of the water pressure acting upon
;x::.:ntm:’, :he ot:;r is simultaneously closed to the water

are, but opened to an esocape pipe which allows the
water which has previously done its work and heen cut off
to escape from the cylinder, and allow of the back or re-
tarn stroke of the piston, which is ;roducad by the stroke of

the other piston and vics versa. Patent abandoned,
. 803 J. J. CartEr. Im ts in the ifacture of
Jewsllery cases and other similar cases. Dated March 22,

1886,
_ This invention consists in manufacturing "cases for
Jjewellery, and for other purposes for which such cases are
required, by means of lding them by p iniron
or other moulds, ‘ In order to carry ont such manufacture
the inventor takes either bag,cap, or milled hoard, or other
suitable material, and having reduced it to a state of pulp
by soaking it in gum water, or water containing glue, size,
or any substance which will cause pulp to adhere or cohere
together, he takes moulds of the form required for the case
of cases to be manufactured, and having filled the same
with the puln he subjects the moulds to pressurs ina screw,
bydraalic, or other press. After the removal of the moulds
frou.a the press he dries them either by heat or by a current
of air directed upon them. The iron or other moulds have
holes drilled in them at suitable distances apart for the

m& o.f facilitating the drying operation. Patent

804 A. Parar. Improvements in dyef nd printing.
D;‘u:lnohn,lm,:r " dpeing and printing

"l

he p p ing an aniline black upon
fabric- or yarns by theaction of chloric acid and free chio=
rire upon aniline or its homnlogues, or any mixture of the
same, as described, or any modification thereof. Patent
complcted.

805 J. WerigaT. [Improvements in the process of prepar-
¥ng kaolin and Ohina clay and other clays for polters’ use,
and for expelling water from other earthy deposits. (A
commenication.) Dated March 22, 1865,

The patentee claims preparing ciays for potters’ use, or
for the market, by subjecting the slops in proper quantities
to the sction of centrifugal force in a whirling vessel, as
desoribed, whereby the olay, by reason of its adhesiveness
and greater specific gravity, is d d and sep d
from the water to the desired extent without recourse to
straining, and adheres to the sides of the vessel, from which

it may be ed in a plastic state for potters’ use, or to
be prepared in the usnal for the or potters’
clay. Patent completed,

808 M. Moraans, Improvements in the manufacture and
refining of iron and steel, Dated March 22, 1865.

This invention consists in an improved mode of purifying
or refining iron andsteel, and of converting crude iron into
wrought iron or steel by dividing it into minute particles,
and causing them to be brought under the influence of
water, steam, air, or any other gases or fluids, mixed or
otherwise, to effect refi t oc ion as the case
may be. Patent abandoned.

807 R. A. BrooMaN. Improvements in engraving on
metal. (A communication.) Dated March 22, 1865.

This i ista of new pr of engraving in
intaglio and in relief on metal plates and rollers hy photo-
graphy, litkography, and by biting in an electric bath, or
by aquafortis for printing on stuffs, paper, leather, and
other substances. We cannot here quote the details of
the i i Patent abandoned

808 G, E. DoxistrORPE, Improvements in apparatus for
mﬂng wool, Mair, and other fibres. Dated March 23,

According to this invention the patentee places a parti-
tion acroes the bath near the end from which the wool or
fibre is to be taken, and the dirty suds as they are pressed
out from the wool or fibre by the rollers, are caused to flow
back into the portion of the bath which is shut off by the
partition, and do not fall as before on to the wool or fibre
which is about to be taken out to be passed between the
rollers. At the bottom of the bath a communication is
formed between the small space which is shut off by the
partition aud the rest of the bath, and this commanicatien
s by preference formed before the perforated false bottom,
which, as usnal, is placed at the hottom of the bath. The
dirty suds thus ounly enter the bath below its perforated
false bottom, 80 that the dirt contained in the suds may be
!llowed metla out from Jt.ham and remain below the false

t atent let

809 W. M, Baxes. Improvements inargand gas barners.
Dated March 22, 1865,

This invention consists in applying a movable valve or
regulator to an argand gas burner below its upper surface
where the gas is ignited, so that the supply of air through
the argand burner to the interior of the flame may be re-
gulated from time to time ding to the q ity of
sad is being burned by the

gas which is allowed to poss,
b . Patent let

810 J. MacavraYy and R, Warsov, Improvements in
weaving ornamental fabries. Dated Mareh 33, 1865,

action keeps down one of the two warp threads thereby
;;Lnd at 3“ shed and the other at the next shed. Patent
ed,

811 J. BurLey and L. GLovEr. An improved method én
the manufacture of toast racks. Dated March 23, 1865.

This invention consists in making toast racks with one
entire piece of wire, either plain or ornamental, of silver or
other metal or alloyed wire. Patent abandoned.

812 E. FieLp and F. Wisx, Improvements in machinery
or apparatus for jaeding paper to printing machines, and
Jor tuking of or removing and pility the same after print-
ing. D March 23, 1865,

‘We cannot here give space to the detailsof this invention,
Patent abandoned.

813 T. H. Saunpers. Perforated tubular ocornices and
centres for purposes of ventilation. Dated March 23, 1865,

The pat laims the application of perforated tubular
or hollow cornices, for the purposes of ventilation, the
same to be in communication with the outer air by means
of an openiug or openings through the external wall; also
the application of a single tabe or ch ) enclosed in or

p P o y
of candles, but they are coloured. To make them white
be boils them several hours in water, which is renewed, and
then distils them with a great excess of superheated steam
in snch apparatuses as are now used for the distillation of
fatty matters acidified by sulphuric acid, Haring to diatil
a matter intended fo; being run into otn:l’l‘u w,it‘hout
farther preparation, the t houl
and the steam in greater q!
ing. Patent abandoned.
818 A. B. Bazox von RaTHEN. An elementary power
engine or a new or improved compressed air engine Jor
imparting power and motion to all kinds of machinery.
Dated March 28, 1868, .
‘We cannot here give space to the detalls of this
Patent completed.
819 R. W, MonreLL: Ienaprwammu in machinery for
sewing and m‘tching. Dated March 23, 1865.
This in i more

Tt

1tity than for y worke

pecially to the construction
and g tofa for sewingand stitching,bav-
ing aseries of needles on one needle slide in combinationwith
a series of ** duck bill”* crochet hooks working on one re-
ciprocating shaft, each needle having its own hook,

each hook its respective needle (in the secies), for the pur-
pose of sewing lines of single thread stitches at the same
time. Or the same arrangement of needies may be each
sapplied with a shuttle race and shuttle for the purpose of
sewing stitches with two threads. The series of shuttles in
ther respective races is to be acted on by one shuttle bar,
on to which the patentee affixes a shuttle driver for each
shuttle, 80 as to have their motions at one and the same
time. The machine is so arranged that the falrio to be
sewn can be fod up to the needles on a tahle with a feed

hi

by the ceiling, terminating at one end {n an opening in the
external wall, the other in an opening in or about the
centre of ceiling or panel, the said opening to be screened
from view in the interfor of the room by a perforated
centre piece larger than the opening itself, and to be
fixed so as to project slightly from the sarface of the
ceiling, having a space between the two for the ingress or

t, 80 as to sew straight paraliel lines, but when
straight lines are to be departed from the table ins atraus-
verse movement carrying the whole feed motion with it, so
that by the bination of the t of the table
carrying the cloth trausversely in one direction, and the
direct longitulinal movement of the feed at the same time
in another direction, a series of ** geometrical wave lines™
or zigzag lines parallel to each other, is produoced by this

egress of air to and through the said tube or ch 1
Patent completed.

814 C. H. Orowr. Improvements in stoppere for bottles,
Jurs, and other vessels, the same being applioable so firearms
and ordnance. Dated March 23, 1865.

A stopper made ding to this in itable for
being used as a for an ordinary cork for stopping
the mouth or neck of a wine or other bottle is constructed
as follows : —The stopper consists of a cylindrical plug,
which may be mwade of wood, metal, or other suitable
material (but by preference of wood), and of a size capable
when ready for use f passing easily into the neck of the
bottle i* is intended to close. This cylindrical plug is slit
up or divided longitudinally into two, three, or more parts
(fonr being a convenient numbher), combined or fitted
together, and formed with a conical or wedge shaped hol-
low at the lower end, into which a corresponding conical
plug fits, having a stem or rod which passes out at the
npper end of the cylindrical plug, the upper end of the stem
or rod having a screw thread cut thereon to receive a sorew
nut which is prevented from coming off the end of the screw
by means of a collar or otherwise. The lower part of the
cylindrical plug is covered with a capsule of india-rubber,
or other suitable elastic or compressible material, so that
when the plug or stopper is inserted into the neck of a
bottle, and the screw nut is screwed down against the end
of the neck or mouth, the internal cone will he drawn
upwards into the hollow conical chamber at the lower end
of the plug, causing the parts to be expanded outwards, so
as to compress the capsule against the inner surface of the
neck of the bottle, and thus effectually close the same,
Patent abandoned,

815 D. MACKENZIE. Improvements in machinery and
apparatus for indicating, selecting, and reading in such
cords of designs or patternsas are trunsferred and perforated
on cards, papers, or their substitutes, and Jor reproducing
and repeating duplicates of such operations on such materials
Jor jacquard machines. Dated March 23, 1865.

‘Wecannot here give space tothe details of this invention.
Patent completed.

818 L. A. Leixg, Improved apparatus for securing the
Jrame carrying the fittings im travetling bags. Dated March
23, 1865.

‘The patentee forms the frame with four legs, two at each
end, extending outwards from the centre; he prefers that
the legs terminate in square feet, but they may be of other
shape. To each foot he fits a spring loop or stirrup. To
the bottom of the bag he fits a plate or foundation to re-
ceive the feet, one plate for each pair of feet ; and in each
plate he fits a pair of spring bolts or catches with the
outer ends llopﬂf. Patent completed.

hati

p me t of the feod and table, the same being
usetul in quilting or sewing of fabrics together. Patené
completed.

820 H. Oaxes. Improvements in worsted carding and
preparing machinery Dated March 23, 1865.

This invention has special reference to carding machi-
nery used in the preparation of wool for worsted yarns, and
refors to the ** dofling” or delivering end of such machinery,
the object being to deliver the wool from the cards in such
& manner a«todispense with several intermediate machines
now used after the wool leaves the cards, and before it ar-
rives at the finishing machinery, as well as to diminish the
quantity of waste. To effect these results, in place of the
¢ doffing knife '’ now used to strip the doffer cylinder, the
patentec suhstitutea a cylinder clothed with cards of any
desired width at intervals from each other. Thess cards
strip the wool from those portions of the ¢ doffer’’ cylinder
opposite to them on the d prinoiple, the ini
portions being stripped by a similar cylinder placed under-
neath the previous one. The wool ia thus delivered in any
desired number of strips or llivcr: on w.mbbi‘ng rolless, lnlc}

13

conveyed by the y or g

desired) to the usual halling apparatus, the number of balls
heing varied at pl ding to the ber of strips
oralivers thrown together. Patent completed.

821 J. Lers and M. MerLor,  Improvements in machi~
nery or apparatus yed in the 6 of oloth and
other fadrics. Dated March 23, 1865, :

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

822 J. TaLL., Improvements in the construction of walls,
houses, and other buildings. Dated March 23, 1865.

This inveution has for its ohject to effect an economy in
bailding dwellingh , oott: walls, and other
erections by forming such str n bined
with brick rubbish, or other hard durable substanoe, in
place of employing costly brickwork or masonry, as is
now the case. Patent completed.

823 T. Roserts and L. Luc. Automatical twin scales for
weighing grain, flour, and other pondcrables, and register~
ing the number of draughts, Dated March 23, 1865,

e cannot here give apace to the details of this inven-
tion, Patent completed.

824 G, H.and J. A. Castres. Improvemenis a looms
Jor weaving. Dated March 23, 1865,

The patentees claim, in double power looms for weaving
the under and over central picking stick, or moving a picker
faced at both ends and working in connection with two end
vicking sticks and pickers for enabling two pieces of fabrio
to be woven at tbe same time, and on the same level, for
the purpose of effecting great economy of labour, umo‘.

are describ

7,
e

s B

817 R. A. BRooMaN. Improvements in treating fats and | gnace, and material, as all sach i t
Jatty mutters for the manufacture of candles, (A and 111 d in the drawi Patent completed.
nication.) Dated March 23, 1868. o T et i

This in < ists In ing fatty as here- 826 R. TipMan. Impry ente in y or appa-
after described. The inventor first prepares a bath by ratus for paying out ““’d/‘"' raising eleotrio telegraph cables
evaporating caustic lyes to 15 deg. Beaumé, made of a in deep waters. D March 23, 1865,

mixture of potass and soda; the evaporation is continued

Tl}is invention oconsists in employing a raft or floating

constructed with divisions or wells on the under

natil the mixture of tic alkalies hes & perat

of about 570 deg. Fabr. (300 deg. Centigrade) ; he then
pours into this bath gradually the fatty body to be treated,
and raises and lowers therein a perforated plate or agitator
until snlidification of the fatty matter, The mass is raised
in perforated scoops, and placed in a vessel heated by a
naked fire or by steam, and containing already alkaline
lye at 15 deg. Beaumé. The mass and lye are well stirred,
and allowed to settle for about eightecn hours to allow
the soapy mass to separate from the lye. This latter is
then run off. The soapy mass will be still charged with
caustio and carbonated alkalies, and to free it from them
the vessel is filled with waeak lyes and water, and the
whole well stirred and heated to boiling point, and then
allowed to settle for ahout 18 hours. Tbesoap will then
only in the ity of alkali; it is removed

in order to give great buoyancy in the water. To
this raft or floating platform the inventor attaches lee
boards tosteady it. which lee boards also act as a helm to
steady the raft. He also constructs and oonnects to the
floating platform by chains or other means alighter raft, or
a series of lighter rafts or sea cradles, coupled by chains
or otherwise, to which are attached lee boards, and farnished
with horizontal rollers, over which the cable passes on its
way to the sea, and also with rack pulleys to keep the
cable central. These lighter rafts or sea cradles are used
only for paying-out cahles, being unneoessary when cables
bave to be raised. Patent abandoned.
828 J. O. MoRrGAN. Improvements in stoves or fireplacss,
“':‘thi , and fenders, D.udilluch 23, 1865.
s i N ¢ n bt

:

new

to be decomposed hy a‘::‘wld. This d position is

This invention relates to the ing of
fabrics in an imp d and simplified , 80 a8 to
present a distinot and complete pattern on both faces, and
it is more p larl itable for the prodaction of shawl
and similar designs, There are two classes of these double
{aced or reversible shawl fabrics, in wearing one of which two
sets of warps aro used, one for each face, or twice as many
warps as aro used for a single faced shawl fabric, whil stin

arrang for the escape of smoke or other gaseous pro-
ducts of the fuel iato the flue or chimney, together with the

effecied by sulphuric acid in a vessel lined with lead. 1t is

harged with sulphuric acid diluted to 35 deg. B é,
it is heated, and the soap is added gradually and stirzed in;
in abous 12 to 15 hours the decomposition will be com-
plete; 15 hours are allowed for settiement, when the solidi-
fled fatty matter is removed, care being taken not to take
off with it black scum and matter rroduood by the opera-
tion, and on the surface of the acid water. These black

meaus of obtaining a more perf 1 over the d

or draughts than has hitherto been secured, affording varied

outlets to suit the pecullarities of different chimveys or

shafts; also in constructing different parts so that a better
diati face can be oLtained with a better conoealment

of the ashes and other prod and maki in other

matbers are afterwards treated separately by acid water

parts that can be made at pleasare into & guard or dress
protector, Patent eompleted.
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821 M. P. W. BouLroX. Improvements in obtaining
ive power from aeriform Auids and from liguids. Dated

mot
Maroh 23, 1885, .

This i ion has more particularly for its object te
enable the heat produced by comb: 1 to be utilised in
the prodaction of motive power through a greater range of
temp and of p thao is now done, in order
that a larger proportion of the heat may be converted into
mechaniocal effact. en valves are used in passages
through which highly heated a¥riform fluid paeses the fol-
lowing construction may be employed : —The valve works
in a chamber containing liquid. When the passage is open,
$he level of this liquid siands lower than the orifice wkich
is opemed and closed by the valve, and the agriform
fluid can pass without passing through the liquid.
When the passage is closed, or when it is about
to be closed by the valve, a plunger worked by the engine
descends intotheliquid and raises its level, so that it stands
higher than the orifice closed Ly the valve, and encom-

the valveor its exterior. To supply loss by evaporation
iquid is injeoted into the chamber by a pump or foreing

the cylinder axle by means of spur wheels, which are capa-
ble of being thrown in or out of gear when fred. At

. 941 A;hl‘ L. Gorpox, }mpnwd means of communisation

one side of the tub or vessel is a pair of wringing or man-
glingrollers mounted in slots in suitable cast-iron dard
which are connected together by a toppiece, the centre of
which is furnished with a boss through which passes a
screw. This screw acts upon a spring which bears upon a
crossbar, the ends of which press on the axie of the top
wringing or mangling roller, and so give a parallel and
uniform preesure to the roller. Patent adandoned.

838 D. Arnoln, Improvemenis in gun locks. Dated
March 24, 1865.

This invention has for its objeot to fix the hammer either
when down on the nipple, at halfcock, or it may be in other
position, in such that it t be moved without
first applying pressure to the trigger or otherwise to release
it.  Por this purpose the patentee either forms an angular
joint on the tumbler which takes into a notch in the sear,
80 that it holds the tumbler, aund, q! ly, the ham-
mer fixed, and l:n that the hammer cannot be raised or
1 d without firat d

apparatus. This method is applicable to valves of varions
oonstructions, such as the slide valve, the piston valve,
l.l;o “;;l.u‘ valve, and the double beat valve. Patent com-
pls

828 W. Simoxs and A. Browx,

Improvements in
dredgers, Dated March 24, 1865.

P s, guard, and engins driver ¢ i
way ;ﬂm:;:an of which oa‘(’d improvements (s ah{ :5;1“:
e for provention or detestion of burglary,
March 265, 1885, / burglary, e
In the firat place the inventor proposes to farnish each
rriage, on any ient part of the roof, with a saall
i hine p with a burner enclosed in 5
strong blue or other coloured glass frame. This burner
may be either a eharcoal point, or any other combastible
substance which can be ignited by eleotricity. Inside each
compartment of each carriage is a button or other conteiv.
anoe, which, by aoung as & 00ntractor 80 as to complete

or interrupt the el Yy a simple p y will
ger to strike an instantaneons

ided

enable any passen

brilliant light at will in the blae or other ooloured glam

lantern on the top of the carriage. In connection with this

same batton or contractor is a wire running along the root

of the carriage, each wire being suficiently long to be con.

::oud to the corresponding wire of the adjoining carriage,
o r

hing the sear from the tumbler ;
or the position of the holding parts may be reversed ; that
is to say, the point may be found on the sear, and the
notch or holding part gn the tumbler ; it may be farther
80 arran, that the tumbler and h will b

being made (when the carriages ace

together to form the train) by any simple contrivasoy
which will ensure electrical contact between the two wires,
These wires communicate with sn electrical beil apparatas
in the guard’s van, so that upon any the

god
fixed either in the down position or in the el d -
tion, or at both. By this arrangement there is no liability
to socid

‘We canuot here giverpaoe to the details of this ti
Palent sompleted.

829 O. BEvax. Imprevements in cabin furniture for
ships and other vessels. Dated March 2¢, 1865,

This invention consists in so constructing tables and seats
for eabins of ships and other vessels that they ace capable
at all times of being brought to a horizontal position,
mﬁ $he vessel may be sailing on its side. Patent adan-

830 A, BArLLOY. Imprevements im sewing mashines.
Dated March 24, 1865,

‘We cannot here give space to thedetails of this invention,
Patent adandoned.

831 T. FanMer and F,Lawis. Improvements én orna-
menting the surfaces of japanned goods and papier mache
goods and other varnished swrfaces. Dated Mareh 24,

1865,
The pat claim ting the susfaces of
Japanned goods and papier m&ché goods and other var-

l!lhd mdeou hy. n_gplylngg‘: pod}iu‘_,‘ t h

1 discharge of the gun if the lock be kept at
either of she fixed positions indi d. Patent leted

839 J. . Stovin, Imprevements in the means of com-

% g signals frem p gers in ruilway trains to the
guards and engins drivers. Dated March 24, 1865,

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

840 V. Baxes. Impr ts in g motive power,

of which mprovements are upplicadle to the compress-
ng of afr and gases. Dated March 24, 1865.

This invention relates, partly, to an improved system or
mode of supplying water to hydraulic motive power en-
gines worked by a head pressure, and consists in bringing
the water from lakes, reservoirs, streams, or rivers in glc-

2 b in i,

ir Ppassenger remoring

tton or other cont in the iage, the bell will be
struck, 0 as to eall the guard’s attention, and as the same
time a brilliant (say biue) light will be exhibited oa tke
roof of the particalar carriage where assi ired
Patent abandoned.

848 E. H. Surru. Improvements in s mackines,
whish {mpr also invol g

4
s0 or comprise a new mods o)
manipulating the threads of the needle and shuttle (-jm;{
sng the ** lock stitch.” Dated Maroh 25, 1865,

For the purpose of reciprocating the needle, the iaventor
makes use of a orank or eccentrio, and to actaate the
shuttle, which is also reci ing, he employs a erank
and vibrating lever in combination. ~He has the actaating
mechanism of the needle and shuttle arranged in sach s
manner that the reciprosations of the parts of each shall be
the reverse of those of the other, thereby neatralising the
rand, to vibrati

vated localities by means of syphon pipu of i g
strength in proportion to the depth of fall, and causing
such water to operate uponm suitable hydnul‘io )mou‘ve

'y He also has the said mechanism 30
arranged that at each upward draught upoa the needis
thn‘nd t:'e ahuttle thread shall be slackened, by the retara

power engines situate at a lower level. Patewt
84 O P, Marcuis10. Imprevements in apparatus for

pietures, 5 y in ¢ bed. Patent
eompie .

832 W. Loxpxe. I in the manufacture or
Tor vaiiwoys.” (K oommunication.y

g light. Dated March 24, 1865,

This invention relates to a mode of obtaining light with-
out danger of explosion by the use of air which has been
mdor«f‘:nﬂnmmubu by admixture with the vapours of

I and other hydroocarbons. In all apparatus em-

td
This invention is not described apart from the drawings,
Patent completed. nee
833 R. Lusuissxr,
”’1"::“ tip fasteners. Dated March 24, 1865,

Improvements in umbrella and | Peoul

Bloyod in this sy of lighting it is 'y to use

liquids of a brightly volatile nature, which are liable to ex-

plode sp ly :ma the llest excees of heat, The
i whioh i 1 £

the
intended to obviat

ar
of tbis ” i the d aad

the shuttle or otherwise, sufficiently to allow a
Joop of the needle thread to be drawn above the cloth, such
loop being afterwards drawn down and into the cloth by the
movement of the said shuttle. Patent abundened.

849 R. W. Baaxszs. Improved appuratus for amerigia-
ing the state of sowers, tunnels, drifts. or other subterransan
work, part of which auparatus is applicadle to lavelling pur-
poses. Dated March 25, 1865,

‘We caunot here givespace to thedetails of this inveation.
Patent abandoned.

850 J. DoDp. Improvements in mules for spinning and
d.;:zw. Dated March 25, 1865,

o Dat 1

object of this invention is by a uovel rs
to allow the silk or al , or other material of which the
umbrella may be o, to dry without the necessity of
being left open. This invention consists in the use of one
piece of metal tube about twoinches long, or thereab N
or other suitable size and shape; the pieceof tube is fas-
tened to one end of a metal shield or plate where the elastic
passes through, and to the other end is firmly fastened a
Ppiece of elastic or other suitabl terial, which elasti
passes up and down the tube, the object Luing to let in as
much elastic as will be found neoessary to stretoh round the
tips of the umbrella. In some cases the patentee uses a
small coiled tube into which the vlastic or other material
may be inserted. The box, or coiled tube, or other sub-
stanoe used, is inserted in the stick of the umbrella, or may
: fixed onui;l’e the stiok, the top being ornamented as may

desired. Patent complated,

834 J, B. Browx, Imgronnmm in casks er vessels for
‘n%u petroleum and Aydrooardons, Dated March 24,

For this purpose a compound cask or vessel is

bad

above referred to. It ists of & circal

chamber, in the interior of which rotates & drum, which

ims the use of & wisding-on screw of

i3

receives its rotary motion from any oon arrang
of mecbani the chamb This chamber is halt
filled with water at its mormal temperature, and upon this
water 18 poured petroleam in a specially refined state,
naphtha, or other hydrocarbon, so that the water ana
bydrocarbon together will flil about two-thirds of the
apacity of the chamb Whilst the dram isat rest,
there is no danger of explosion, as the hydroecarbon will
always be at the same temperature as the water, and when
the is set in ion, the ! air enters the

Cap

by an op gs for that parpose, and passes; into
the interior of the drum, which is made hollow and pro-
vided with openings at the sides. This air is carried
through the hydrocarbon by the rotation of the drum and
b impreg d with infl le vapour, and by the
same rotation of the drum it is discharged through other
openings therein, and enters the supply pipe of the burners.
The hydrocarhon being coustantly agitated and mixed with
the water by the movement of the drum, all danger of ex-

losi 4

oonsisting of an interior cask or vessel of lead, and an ex-
terior vessel or cask of wood. It is preferred that the in-
terior vessel or cask should be of & cylindrical, or nearly
oylindrical form, for facility of manufacture, At each end
of the cylinder or vessel of lead, a hoad or und of lead is
fixed by soldering or otherwise, s0 as to be perfectly fluid
and vapour tight, In one end or head there is formed a
tubular opening to receive a sareéw-plug or cap which will
©close the opening flnid or vapour &ighti' This vessel or cask
d by an

p is d, as any ucdue elevation of the tempera-
ture is rendered impossible. Patent completed.

variable giwh worked by the ordinary faller starplate and

dl and ar as described. Palent som-
pleted.

851 W. RICRARDSON.
Dated March 25, 1865.

This invention refers to those gins whic 1 are constructed
onthe Macarthy principle. In these improved arrangements
the pateates smploys two of those rollers which are asually
tarmed ' leather rollers,” and in conjunction therewith oos
revolving knife-roller. The leather rollers he places ca
oach side of the knife-roller, below which he places a grid.
Oune of the fixed knives he adapts to the upper side of i
leataer roller, and the other to the under side of the second
leather roller. Patent completed.

852 J. H. Jounson, Improvements in spittoons.
communication.) Dated March 25, 1865,

This invention relates to a peculiar constraction and

pit , &N in providing sach

article with a hinged lid or cover, capable either of being

opened and closed as required by the foot or hand, and of

being held permanently open if desired. Also in fitting

Imprevements in cotien gins,

(A

842 J. H. Jounsoxn. Improvements in the tr nt of
rics. (A communication.) Dated March 2¢, 1865,

This invention relates to the treatment of rice which
may have become discoloured, or which may have acquired
an offensive vdour owing to the cargo having heen either
heated or wetted, or from other causes, and it consists in

poseing sach discol d or damaged rice to the action of

Iph acid, and, sub ly, to

atmo-

of lead is placed within or p 14 terior vessel
or cask of wood, made in like manner to ordinary wood
casks, but it is preferred to have as little bilge as may be,
more particularly when the lead cask or vessel is made
:.i:l:znt bilge, or with very little bilge. Patent aban-

835 J. G Impr in maehinery or apparatus
Jor culting or chasing the threads of screws or worms.
Dated March 24, 1866,

- This invention consists in mounting a earriage or slide
upon a lathe-hed or gautry of the ordinary kind, upon
which are placed the fast and loose headstocks of the lathe,
which may be either cast upon or fastened to it. The
spindle of the fast headsvock is d at its

end by means of suitable gearing to the driving pulley,and
upon this spindle are cut worms or threads in one lateral

P i Y. P to
spheric air, and, if necessary, tothe action of light. Patent
abandoned.

843 E. WoLvERSON.
of ornamentul metallic chains,

This in i ists in the L of or 1
cbains from sheet metal without the use of solder, the said
improvements being specially applicable te the manufacture
of guard cbains, albert chai and chains for other articl
of jewellery. Patent completed.

844 H. 0. Hurry. Improvemenis in railway points and
switches. Dated March 25, 1865,

The patentee claims converting the rail or a portion of
the rail of which the points or switches of railways are
oonstructed into a spring, so as to act in substitution of
all other description of hesl hith :‘ppliui to point or
switch rails. S8econdly, the cutting the rails, as de-
of regulating vhe place at whichithe

Improvements in the manufacture
Dated Maich 25, 1865,

plates shali bend and yield. Thirdly, the general construc-
king of the same, as described.

direction, or towards the right hand, and the other part vy
having them in the 7 direction, or toward m'i:‘u , for the p
haod. Patent eomploted, tion
836 W. E. Nxwrox. Improvements in the /e Patent pleted.
of ink. (A communioation.) Dated March 34, 1865. 848 J. MiLTON.
This i i bining with an

in
extraot or infusion of braised Aleppo galls a proper propor-
tion of sulpbate of iron, gum arabio, and cloves, and sub-
mitting the liquid mizture drop by drop Lo the action of the
alr. Patent completed.

837 J. A. Bwanzy. An {mproved machine for wasking,
wringing, and mangling. Dated March 24, 1808.

In atub or vessel of suitable form is d a cylind
or drum posed of two circular ends th

Improvements in looms fer weaving.
Dated March 26, 1865,

This invention comprises certaln improved automatic
mechanism to be applied to looms for weaving in connec-
uo: with the take :p, :ndh inl com:mion po:m:: the ve:t.
fork stopper details, by which a loom is stopped when a weft
thread breaks, Palent abandoned,

846 W. MiLLxn. Improvements in presses for cotton and
wool. Dated March 26, 1863,

t 5

by turned rails. On two opposite sides of the oylinder are
reversible hoards which serve as doors to the same, through
which the clothes are introduced into the cylinder. These

s are eitber provided with bristles 30 as to act as
brushes, or furnished with rods or rails like the other parts

of the oylinder. The cylinder is mounted om a oentral
axle so that it can be readily removed from the tub or vessel
and replaced t ion is given to the

P rotary
cylinder by means of & fiywheel and haadle connected to

of an imp ng t or
oonstruction of press for cotton and wool with which a
given power is made to effect the required compression
with & iderably diminished hyd o p , that
is to say, the aggregate p quired is produoed
Am:i:ymbly less prossure per square inch, thus avoiding
the great strain on and rapid wear of the cup leather pack.
ings and pump details panying the ive p
n::lnlhud by the arrangements hitherto in use, Patent

N

o

to sp for facilitating their remorval from
place to place. Patent abandoned,

853 W.Berrs. Impr ts §n protective labels for
bottles, jars, and other similar ve.sels. Dated March 25,
1868,

The patentee cl the lication and use of protes-

tive labels, which ace a magnified or enlarged fao simile or
copy of the head of the capsule, and the devioe or design
thereon covering the bhottle, jar, or other similar vessel 0
which such label is to be applied, with a view to the pre-
vention of fraud, as d Patent leted.

854 D. E. Buackx. Improvements in means and apps-
::::a Jor uttlising the heat of steam. Dated March 25,
to an t

This invention rel PP which cousists of
a veesel in the form of a oylinder, or otherwise, to suit the
form and position of the engine to which it is to be
attached, into which the inventor introduces tubes of any

quisite size and b king thom fast in the ends of
the veesel iu such a way that the interior of the vessel will
be steamtight. The tubes are open at the ends forthe
purpose of allowing the ateam and water that are blows
into them to pass through. The said vessel is supplied
with water from .the boiler or Loilers to which the eagine
is attached, and, if y, from the source whence the
foed water is obtained ; but either of these souroes of supply
may be used separately. To the said tubular vessel be
attaches & pipe leading to the hoiler, or to the engine, far
the purpose of allowing steam free egress or ingress. He
places the said tubular vessel in such a position with
respect tothe engine that the steam, after passing through
the engine, will, before it is allowed to entirely escape,
pass into the tubes, the ohject heing to communicate W0
the of the tubular vessel af d the heat of the
steam, which otherwise might be blown into the atmo-
sphere or condensed by water, and by this means yuﬂm s
saving in fuel, the steam being used over again fot the
purpose of heasi Patent ab d.

855 W. OLaax. Improvements in the manufacture or
preparation of materials for, and in their application to.
lighting and heating purposes, also in apparatus weed for
the same. (A communication.) Dated March 35, 1865,

This invention relates to a means of supplying s com-
bustible gas to for lighting and heating pur-
poses, which may be contained in very light receptacies
relatively to the q ity of gas ined, and thus suit-
able for yanoce the longest di at maoh less cost.
The inventioa consists in the manufacture of gaseous po-
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t 3

ducts ch‘nehd by the ordinary methods from mi 1
le, and animal it either sep ly or com-

to impede p or jar the engine when running upon
bard Im:d’ or i tus is f d b}

roads. 0} g app y
rod attached by a joint or swivel to the axle

bined, in various proportions, and also in the d ti
of the said gaseous products by the aid of pressure, 8o as
to liquely the one part and dissolve the others with those
liquids in which the gases may be held in solution, so as to
form an ly new bustibl tt which the
inventor terms liquid gas. Patent abandoned,

836 J. Toop. Improvements in machinery for planin,
and shaping metals. Dated March 327, 1865, for » ’

This i t ists of hines oonstructed in the
ibed $0 plane in one direction
singly, or in opposite directi 1 tely, at pl

L e, Y

a ng
of the locking wheels, as far as practicable from the look-
ing centre, the connecting rod being bent so asto allow
the neavest locking wheel to look. The other end of the
conneoting rod is formed into a rack, into which works a
pinion fixed upon a shaft, upon which ia hung a band or
steering wheel. This shaft is supported in suitable bear-
ings near the foot plate, 30 that the steersman standing on
the foot plate, or in any other convenient position at the
rear of the engine, by turning the steeriog wheel, works
the glnlLon. and thus actuates the rack upon the connecting

P s 36 P
Tne patentee makes the said improved machines with an
extra pair or two pairs of uprights or standards fixed to or
upon the bed of the hine at any required or i

distance apart; to each pair of standards and between the

ds and forwards, t;h!u csusing the axle of the

same, he fite a cross slide, which can be raised and } d
at pleasure in the usual way. Upon each of these cross

slides he mounts one or more slide saddles and tool hold

the slide saddles move laterally upon the oross slides, the
points of the outting tnols being towards each other. The
travelling table is made to move backwards and {orwards by
mq:mmdnd dapted for, ted with
and giving motion to a rack screw or other mechanical ar-
rangement suitable for producing the slow cutting and quick
retarn motions for the single cut in ome direction, or the
uniform backward and forward motions for the double cut
in opposite directions, so that the said i d hi

locking wheels to make a p ton upon its locki
ceutre, Patent completed.
864 F. Lz Roy. Certain {mpr s in ducting
position for pr ing the radiation or transmission of
Aeat or cold. Dated March 27, 1865.
e patentee prep this non ting positi
hining slimy g earth known

by mixing and
as brick clay with sand, coal ashes, charcoal in powder,
wood, sawdust, cow hair, wheaten flour, fire clay, water
and oil, or any other similar fatty matter. Patent com-
pleted,

865 G.Bismor. Improvements in apparatus for stamp-
ing and marking. (A communication.) Dated March 37,

1865.
t here give space to the details of this inven-

by simply raising one of the cross slides can be made to
answer the pu of an ordinary single aotion maochine,
aad, if the double cut is required, by setting both cross
slides to the required height, and at the same time giving
the table the uniform backward and forward motiona, the
same machine becomes a double-action machine, the metal
an the table as it passes backwards and forwards being
acted apon by each tool or tools in opposite directions alter-
,und , thereby becoming thoroughly planed. Patent eom-

87 O. Buarrrr. dn “i;»dpmod domastio implement for
paring potatoes, apples, other like vogetadles and frufis,
Dated March 327, 1865.

Thisi ti ing the paring imp) t

We
tion. Patent adandoned.

866 J. O.Trompsox and J. J. M. GrExN. Improvements in
the construction of railway oarrisges to facililate the pas.
sage of theguard or other person from end to end of the
train whilst 4t 4s travelling. Dated March 27, 1865.

For this purpose a gangway is formed from end to end of
each oarriage on one side of it, and on the same level as
the floor or platform of the carriage. This gangway
is just the width of the ordinary doors of the carriage,
so that it is completely enclosed by the side and
roof of the riage. It is separated, however, from the
compartments of the carriages by a partition fitted with
sliding doors, by whioh any of the compartments may be

ists in £ g pa

a8 follows :—In a suitable holder about seven inches long,
the inventor adjusts a piece of tempered steel, the edges
whereof are beveiled 30 as to form cutting edges; this piece
of stes]l he fixes at an angle of about 30 deg. by grooves or
siots to the holder, taking care to leave space between the
said holder and the outting ., One end of the holder
is formedd as a haadle, and the other end has a short
pointed blade of thiu steel fixed thereinto. To use thisim-
plement the operator holds the potatoe or apple in one

ed from the gangway. At each end of the age
the gangway is continued to meet the gangway of the next
carriage, and this continuation is made by means of a slide
torming & prolongation of the floor of the gangway, and
these may, if desired, be coupled together by a pin dropped
into eyes on the slides, but the coupling must be so effected
as not to interfere with the carriages inclining more or
less the qne to the other in passing round curves. The
sliding porti of the platf losed at the sides

and top by means o4
hed on f

are
of canvas or suitable flexible material

hand, and with the cutting implement 1n the other p
to remove the peel, using it similar to an ordinary knife,
with this advantage that, whereas by the use of a common
knife great waste oocurs by catting away too great a
thickness of the peel. Patent abandoned.

858 H. J. WALDUCK, 4n improved mode of, and appa-

ratus for, communioating or signalling between the guards,
p;nlu”n. and drivers of ratlway trasne. Dated March

This invention consists in the use of a mirror or mirrors
of plate glass, or other suitable material, affixed to the
ailway engine or tender, and so made and placed at such
an angle that it or they will refloct the sides of the train,
00 that the engine driver and fi may without ing
observe any signal made either by the passengersin the
carriages or from the guards in their vans, Patent adan-

859 J. BuoxixenAu. Jmprovements in oil feeders or cans.
(A communication.) Dated March 21‘ 1865.

This invention ists in making oil-feeders or cansof a
bemispherical form, or nearly so, and with or without &
small fiat or hollowed part on which they may stand. This
bemispherical capacity is covered by a flat or slightly
raised top, from the middle of which the spout or oil
chanoel is raised, The i ikes or ps up the
bemispherical bottom out of tinned iron, and prefers hard
springy brass for the top; a brass bush is soldered in the
centre of this brass disc top, into which the spout sorews,
and at which part the can is filled when the spout is re-
moved ; a small disc or flange piece is ﬂxold on the spout

to keep it in form. Patent completed.
867 W, Wesr, I in preparing lubricati
compounds. Dated March 27, 1865, i

This invention consists in the employment of kaolin
(China clay) or mica, or mixtures of these substances, in
combination with tallow or other t'-uy or oily matters;

coal or other tar is also 11y ployed with or with
other ingredients, according to the effect desired to be ob-
tained, Patent abandoned.

868 J. WILLIAMS. An Smprovement or imprevements in
ornamenting artisles mads of glass. Dated March 28,

1865.

+, Tal "

The p: g made of glass
by applying thereto ornamental rims, the said rims being
either plain or indented at their edges, as descrived. Patent
completed.

869 J. Nonnis, jun. .An apparatus for grooming horses.
Dated March 28, 1868,

In carrying out this i tion the p. ploys as
the motive power an iron whoeel witha deep groove toreoeive
an endless elastic band; the wheel issupported on a frame
capable of swivelling either to the right hand or to the left,
0 88 to prevent the elastic band from slipping out of the
groove, and the foot which supports the said frame may be
esither fixed or movable, the said foot in the latter casebeing
sufficlently large for the person turning the wheel to stand
on it and keep it steady. This wheel and elastic band are
for the purpoee of drlvlng a oircular brush for brushing or
grooming horses. The brush is made circular with two
h‘lndlu ‘one at each side) at right angles to it orin aline

on which the fingers are p d while di ing the oil
by the duct, the thumb at the same time being placed at
the bottom ; the spring and partial collapse produced by
the preasure on the top canses the discharge of the oil at
the spout or dact, in the like manner to that which is now
adopted by pressing on the spring bottom of oil cans, In
cans so made it is of no consequence in what way they may
be thrown down, as they always take up the proper position
and stand with the spout erect. Patent completed.

880 J. Rooxs. Improvements in doubls cylinder steam

ith; the handles are made of wood with iron ends
bored to admit a spindle to run through them with a small
grooved wheel at one end outside the bandle for the elastic
band to drive the brush. Tbhe gzooved wheel is fixed to the

engines. Dated March 27,1865,
This invention is not described apart from the drawings.
Patent completed,
881 C.J. L. Lerrrer. Im ements in oasting ingots
of steel and malleadls iron. ated March 37, 18685. “
bongtee Y i pparatus for
by a series of

Inmorihad wh

casting ingots in the
inelined moulds are brought into communication with &

\] 1d, and the 1 metal p d into the
central mould is caused to fill those moulds simultaneously.
Patent completed.

862 C. Marruews and J. FPrrEDAY. Improvements in
the construction of furnaces for the consumption of smoke.
Dated March 27, 1868.

This invention consists in constructing furnaces for steam
boilers, and for other purposes, with a bridge-flue and a
series of traversing flues partly open and partly closed ; in
the closed filues the smoke is retained until burnt by the
fiame, which traver:es the open flues. Patent abandoned.

863 J. BrucxsEaw and W. 8. U 1LL, Impr ¢
in traction engines. Dated Match 327, 1865,

This invention consists, firstly, in dispensing with all
ongs or projections usually formed upon the peripheries of
the travelling wheels of i gl for the purpose
of enabling them to travel over soft lands. Seeondly, in
an improved contrivance for steering such traction engines.
With regard to the wheels the patsntees make the felloes or
peripheries of the ravelling wheels in a zigzag or serpevtine
form laterally, or in the line of the axle, keeping the run-
ning surf: of such peripheries flat and in aline concentric
with the axle, so that the bearing of the wheels upon soft
land is gained by theimpact of the sides of the zigzagor
serpentine peripheries against the earth, whilst there are
no projections whatever upon the rolling face of the wheels

PROVISIONAL PROTECTIONS.

Dated June 21, 1868,

1864 J. Busflold, spinner, and 8. B. Walmsley, machine

maker, Bradford. impnvmonu in machinery for combing
wool and other fibrous materials,

Dated Jlmlo 21! 1866.

1710 H. Shaw, printer, square, Walworth.
Tunprovements in the means of and apparatus for retarding
the velocity of the wheels of railway and other carriages

when in motion.
Dated June 30, 1865,

1736 P. D. Finnigan, Camberwell-road. Imp!
in the means applied for ting and stopping the i
of locomotive engines, trains, carriages, and other rolling
stock of railwa)s.

Dated July 23, 1885.
1916 S. Boyd, City. Animproved cotton press.
Dated Auguat 7, 1865,

2046 W. and G. Orosher, Ann-street, Wilmot-sqaare,
An d [{ of scarfs, , aad ties.
Dated August 10, 1865,

2074 O. O. Orosby, New Haven, Oonn.,U.S. Improve-
ments in hinery or tus for th f of

needles.
Dated August 19, 1885,
3142 1. Bernhard, Rue de I’Echiquier, Paris, manufao-
turer. Impr:mnmu !n fho \mnlwtmo of artificial

2148 J. E. Marsh, Birmingbam, manufacturer. Im-
provements in punkahs.
Dated 1, 1865,

2256 W. Olark, Chancery-lane, engineer, Improvements
in the permanent way of railways. (lA communication.)

2386 W. COlark, Obanoery-lane, 'cnzin;or. Certain im-
provements in steam engines and valves. (A communisa-

on.)

2280 T. O. Gibeon, Stamford, Lincolnshire. L
machinery for mixing or grinding ointment, paint,
and other substances.

Dated Beptembder 1, 1885.
2294 J. M. Hart, Oheapside, lock r. Im-
provements in the construction of iron safes, strong boxes,
and other receptacles.

2298 A. Durvernois, Boulevart 8t, Martin, Paris, mer-

chant. An improved fireplace with i

14

L 4

3

drugs

g 3

Dated Beptember 8, 1865.
2306 J. Walker, Cowper-street, Oity-road, engineer,
Tmp! in ing and working guns in ships,
forts, and batteries.

Dated Beptember 11, 18885,
2330 D. Keys, Craven-street, Strand, watch
tarer. Imp! ts in watches, and in the method of,
and apparatus for, winding up fuses watches and pocket

h eters, and setting the hands without a key.

Dated Ssptember 12, 1865,
2335 J. Holliday, Huddersfield, chemist. Imp &
in preparing certain colouring matters.

Dated September 13, 18685,
23¢0 J. Duabar, W\ i Chambers,
‘Westminster, md' J. W. Batler, Danmow, Essex, civil

gl An improved app for the distribution of
perfumes, disinfecting or other flids.

2347 D. and J. Hyam, Houndsditch, h .
An improved fastening for purses and other lke articles.
(A communioation.)

tember 14, 1865,

2350 T.and T. L. G, Bell, Plaistow. Improvements in

pparatus used for calcining and ting copper and other
ores b 1ph
2383 J. Lenis, Prestor L hi gi

Viotoria-sf

e

T and me-

dr Imp! in hinery for
making rivets, spikes, screw blanks, bolts, nuts, and other
sach like articles.
2366 \Y;Ohfk, Chan

Dated September 15, 1865,

2386 W. Olark, Ch y-lane, engi Imp 4
n saddles and b (A - eation.)
Dated Beptembor 18, 1865,

2374 A.J. Sedley, engi , Conduit-street
ments in paddlewheel propellers.

Dated September 19, 1885,

9384 R. Fox, Limebouse, xino worker.
proved method of, and apparat [{ !
metal plates to beams, rafters,

-lane, engineer. I:nprovmuu

A new or im.
or, or fi ing
and other places for roofing

spindle, which is to have a square ehoulder to fit into the | /4" ther pu
brush 80 as to carry it round. The handle on the opposite | ~ 2355 B i m‘mu Floet-strest, patent agent. Im-
end of the spindle is secured by means of a nut, by un. " 4
ing whioh the handle and the brush can he removed p'g;;:"}" 'aﬁrs;,:h‘n“ metal. a ?TP“‘“““’)"
trom'tho‘npindlo and s fresh brush substituted. Patent | y yonts | Q.ha’ h ‘of bricks, blocks, flue
P covers, and tiles, and in the hi and apparatus em-
810 J.Miztan and J. Laie. Improvements relating | ployed therefor. T
to apparatus for printing fabrics. Dated March Dated s?cm 20, 1865.
28, 1865. 2396 H. A. Dufrené, South-street, Finsbury, oivil
This 1 ! lates to the printing of 1 | engi Imp ts in sorew h (A
fabrios by two or more ocontinuous pattern rollers, but in | nication.)

spaces to be subsequently

such a way as to leave blank
Blank
heen

filled up by borders or other different patterns.
spaces, such as are before referred have hithert.
obtained socording to one plan, by ﬁxing pieces of paper
on the respective parts of the fabric before beaming it for
the printing hi ap involving iderabl
labour, besides the waste of the paper which keeps the
fabric blank by recsiving the printed colours. By the
present invention pisces of sheet zinc or other suitable
material are used, being introduced as the printing goes
on, and being set to marks previously put on the fabric.
This prooess presents no dificulty in printing with asingle
roller, and in that application there is no novelty, but in
printing with two or more rollers the plate or sheet tends
to bend away from the fabric immediately on leaving the
first roller, and to fall away entirely if it is not wider than
the space hetween the nips of the two rollers. By this in-
vention this is prevented by applying guides between every
two printing rollers, such guides keeping the plates or
sheets, however narrow they may be, in contact with the

2400 E. Petito, Grange-terrace, Michael’s Grove, Bromp-

ton, engineer. Improvements in the means of communi«
cation b the ts of vehicles and the drivers or
other attendantas thereof.

Duted September 21, 1865,

2402 N. B. Thoyts, Reading, captain in the army. An
improved billiard marker.

2406 J. Goulding, Worcester, Mass., U.5. Improvements
in bobbin holders.

2408 A. V. Newton, Ohancery-lane, mechanical drafts-
man. Improvements in railways and in the wheels for
railways. (A communication.)

2410 H, Hibling, boot and shoe mauufacturer, Gn.nbyt-

i oaat, 1 o

street, L Impr ts in the f
boots and shoes.

2414 W. R. Lake, Bouth buildi Ch -
Jane, Ting epri 1 ta in hoisting

machines. (A commaunication.) i
Dated Ssptember 33, 1865.
2416 W, Boggett, Lindeey-row, Chelsea. lrnprgmnm:gu

fabric on the large central cylinder during its p ge from
one printing roller to the other, Patent completed.

811 J. C. 0. HALKETT. An imprevement in paints or
compositions used for coating iron or wooden vessels and
other structwres exposed to the action of sea water. Dated
March 28, 1885.

The patentee claims employing a salt of baryta in com-
positions nudyu ‘:;hiclu for antifouling and anticorrosive

A a wpisied

P

in wire d for grap
purposes.

2410 H. Rankin, King William-street. Improved ma-
chinery for the manufacture of bags and envelopes made of
paper or other fibrous materials, or woven or textile fabrics,

sither separately or combined,
2423 J. Bheldon, New Haven, Conn., U.8., l]awyer. An

improvement in machines for bindirg grain. (A commu-
nication.) prainm.
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Ocrorer 20, 1885,

2424 A. Schultz, Rue de l'Abbl]., Montmartre, near
s, I in of colouring
matter, and 'in the sppllwion thereof to dyeing and print.

ing.
2426 J. Devldm, ‘Woolwich. Improvements in muhl-
of

rooms and i and applicable also as holders for
matches, watches, and other y artioles. (A B
nication.)

3517 W. E. Newton, Chanoery-lane, civil engineer,
Improved machinery for feeding fibrous substances to

nery for making casks, barrels, and other d
capacity.

2428 O. White, Bracebridge, Lincolnshire, and T.White,
Linooln. Improvements in socks for boots and shoes.

Dated Beptember 23, 1865,

2430 J. E. Tuchet, spinster, Liverpool-street, Dover.

Improvements in eeeurinu or fastening envelopes.
2431 E. T. Hughes, C I
A

y-lane, P!
tion

2432 W. Turer and B, 8hore, Tunnicliffe Mill, near
Rochdale, and W. Halliwell, Rochdale, Lancashire,
Improvements in cards used in carding engines and other
similar machinery.

#43¢ W, J. M. Rankine, University of Glasgow, cirvil
engineer. Improvementsin feathering paddles and oars.

2438 W. E. Newton. Ohsnoery-lene, civil engineer.
1 ts in br firearms and in cartridges
to be used therewith, (A commnninuon.)

2440 G. E. and E. L. Rolland, Paris, merchants. An

imp d liquid iti l g, scouring,
and bleaching textile, !, mineral, and vegetable
substances.

2442 J. H. Simpton. Kilmmu. lrellnd An improved
apparatus of h king rail-
way ocarriage doort, and lot lnlkmg elunele with reference
thereto.

_ 24 J. Pll.yer, Norton, Stockton-on-'l‘eee, engineer.

n the b ot balls, blooms, or

-lehe of mnllelble iron or steel.

Dated SBeptembder 25, 1865,

2446 R. W. Barnes, lhncheaur, civil engineer. An
improved appsratus for and method of asocertaining the
state of sewers, tunnels, drilts, or other subterranean vorh,
without desoending thereinto, by means of natural, arti-
ficlal, or magnesium light, part of which apparatus is
also applicable to levelling purposes.

' 2“'1 w. Routledge end F. F. Om::uuney, Balron:d
n p work

by steam and hydrenl ic power.
3480 G, fax, i

bi n

t and
muhlnery or apparatus
and mangling clothes nd {ahﬂoe.

of the woﬂnng plru ol

2452 A, Pnnoe, Traf. quare. Imp fn
breechloading ( A foabi
2454 A. V. Newton, O] 'y-lane, hanical drafts-

man. Imyrovements in the oonemution of preeses for
hay, cotton, hemp, and other (A

tion.)
Dated September 26, 1865.

2455 B. T. N. Howey, enrlnm. Blenheim-atreet,
N in tools for securing
tubes in tabe plnee, nml for otber purposes where concen-
trated power or adjustment is necessary.

2459 J. Hargreaves, Farnworth, near r Bolton, Lancashire,
Joiner. Certain sanitary improvements in coffins.

2460 W. Ambler, Keighley, Yorkshire, paper
Imp! in the f of knickert
such like coverings for the legs.

_ e W. H, Brown, Park ‘Wood Springz Sheﬂald.

in and draw sp to

"

kers and

resist concussion,

2466 W, E. Newton, Ohenoery-lene, civil engineer.
limpr;:venenu in ficearms and (A
tion.

2488 G. T. Bousfield, Loughborough Park, Brixton.
Improvements in portfolios and paper filss, (A communi.

cation.)
Dated Beptember 37, 1865,

2472 G. Eveleigh, Southampton, surgeon. Improvements
in the mnuhcm:e of paper by the introduotion therein of
a new veg fibrous

2474 A. Moore, Moore, near Warrington, Cheshire, civil
engineer. Certain improvements in signalling on rail-

2478 R. A. Broomm. Flmtmt, puent agent. Im-
and wri (A com-

munication. ) -
2480 J. Boﬂey. B M. Dookyerd. Shmneu, engineer,and

ding, and other machinery for 'orking wool
A

and other filamentous subst )
2519 W, Lonxbottam Nelson Foundry, Barasley, York-
shire. Improvements in weft winding machines, th for

winding on hobbins and cops, also for a shuttle to bold the
cop when wunng.
Dated October 3, 1806.

2525 F. Jenner, St. James's-street, Westminster, dressi
:aue manufacturer. Animprovement in clasps or laeun-

252'! 8. 0. Seliehury, civil engineer, New York. Im-

sin pr and g gases to be used

for heating purposes, and in the construction of rotorts
for producing and combining such gases.
Dated October 3, 1865,

2533 O. Walker and W. Preston, Batley-Carr, Yorkshire,
overiookers. in hinery for carding wool
or other fibrous substances

2535 R. A, Brooman, Fleet-etreet, patent agent. Im-

in app us for d g and superheating
liquide, ours, and gases. (A communication. )
2639 J. Heydon, Poleshill Foundiy, Ooventry, iron and

brass founder. Improvements in hench stops or abutmeats
used for planing wood and other operations.
Dated October 4, 18685,

2543 J, Wadsworth, Heaton Norris, Lancashire,.and T.
Hall and 8. Bonser, Stockport. Tmprovements in the
taking-up motions of looms for weaving,

2545 L. Hewitt, Higham Ferrers, North Hants. Im-
provements in lamps for burning parafine, and in feeding
apparatus for supplying the same.

PATENT APPLIED ¥OR WITH COMPLETE SPEOI-
Dated October 1, 'ms,

2885 H. A. Bo
in !or prepmlug skins fo: unning
un; !)or eunying or dnulng the same. (A communica-
tion.

LIST OF SEALED PATENTS,
Bealed October 13, 1865.

1062 R. A. Brooman
1068 J. M. Courtauld
1068 W. Olark

1071 A. Henr{
1072 T. Nei igging and

A. H
1074 L.de St. 06nn
1076 J. Dougan
1079 F. O. Bakewell
1081 J. J. Jenkins
1083 W, Bedder
1088 R. A. Jones and J.
Hedges
1093 N. Vogl
1096 H. K. Taylor
1102 F. A. Abel
1103 W. Hale
1105 W, Beaven
1106 W. Robinson

1129 C, J. and J. A.

1185 J. Wilkinson, jun.

1158 J. T. Buckaill

1160 W. Oxle, :

1161 W, Olar]

1177 J. Carr

1304 F. Gre,

1272 J. H. Johnson

1286 J. H. Johnson

1301 W, J. Rice

1312 T. Molden, J. New-
some, and J. Ake-

royd
1626 H. A.Bonneville
1650 G. Clark
1748 W. R. Lake
1776 J. Jobson aad J. F.
ckson
1782 G. Oarter
1838 T. C. M‘'Keen
1846 H. A. Bonnerille
1959 R. B. Mitchell

0. W, Sml ¥
in positions used for coati _meullio rf

Dated September 28, 1865.
2487 J, Mnublnc, Boalerard Sébastopol, Parls, lamp
in lamps for burning schist,
petroleum, and other similar oils, and in the means to be
employed in lighting the same.
2480 A, Rigg, jun., Ohester.
fugal pumps and fans.

Improvements in centri-

2491 E. T. Hughes, Ob y-lane. [ d self-
centering and tightening ohncke for drlllin¢ hines,
lathes, and other hines in which ch areused, (A

comxunijcation.)

2495 B. Duon, Old Broad-street, merchant,
ments in cofins, (A communication.)

2497 O. Giulliano, Frith-street, Soho-ulnare, goldmith
and jeweller. in the re of chains,
bracelets, necklaces, and other analogous articles.

2499 E. Cottaw, Winsley-street, Oxford-street, civil en-
gineer. Improvemsnts in fittings for stables, cowehede,
and piggeries, and in efflavium traps for stables and other

places.
Dated September 29, 1865.

32501 W, Schofield, He woodL and J Smith. Baxendn,
Lancashire, tnrkey red dyer. Imp sin
and r bl ping, clearing, and w:uh-
ing, fibrons lnd othor melenale, yarns, and fabrics.

2503 C. F. Cotterill, Cannock, Staffordshire, Improve-
ments in connections for and in stopping pipes used for
oonveying water and gas, and for other like purposes, and
in preventing leakages in the said pipcs, and in apparatus
employed therein.

2505 J. Duke, Pariton, near Bridgewater, Somerset-
shire. Jmprovementsin the manufacture ot cement.

2507 J. and G. Addenbrooke, ironmasters, and P, A.
Millward, engineer, Darlaston, Staffordshire. Improve-
ments in collecting or drawing off the gases from blast

tarnaces.
Dated Scyumborso 1865,
2513 A. Hill, Oharfi Imp
in candlesticks.
2515 J. H, Johnson. Linooln'l Inn-flelds. Improvements

Improve-

ents

2474 A. Moore, Signalling on railways.

2517 W, E. Newton. Feeding fibrous substances, (A
ocommunication.)

The full titles of the patents in the above list can be
noeruined by referrlng back to their numbers in the list of

viously published.

Oppoeulon oan be entered to t.he granting of apatent to
aay of the panlee in the ebon list who have given notice
of top

d, within y-one days from
the deu of the Gasme in vluoh the notice appears, by
R at the O ' office particularsin -riun‘

of the ¢ bj to the licati

PATENTS ON WHICH THE STAMP DUTY OF 20
HAS BEEN PAID.
2735 J.Loweand J, Hasris | 2777 W, Wilson
274¢ R. A. Brooman 2185 F. F. Prud’homme
2749 A. V. Newton 2789 E. A. Cowper
2766 O. Thomas
2762 F. G. Grice 2813 B. Lauth
2767 O. Harrast G. T. Bousfield

PATENTS ON WHIOH THE STAMP DUTY OF 2108

BEEN PAID.
2258 J. Saxhy 2274- G. Beadon
2269 J. Beattie 2291 T. Ingram
2270 L. Wray 2307 G. P. Wilson
2284 J. Braby and J, Bra- 2344 T. Twells

by, jun.

LIST OF SPECIFLCACLUONS PUBLISHRD
For the Week ending Octoder 14, 1885,

No. | Pr.|No. | 2r. | Vo | Pr. |No. |Pr, |No. Ih. No.| Pr.

s.d. s d. wd. s, d. e d. v, d.
2051|1 2/7964)) 4]2977}) 4]2090(0 4]3002/0 «|30140 ¢
2952(0 4206510 E[297:]0 4/2091/0 4]3003/0 8|3018/0 4|
2953/0 4]2966]0 4]:97¢]) 10]2092/0 10|3 0|2 10[3016|0 4
2954/0 4(296710 4]208(1) 4]2993|0 8[3005/0 4[3017)0 4
2955/0 10{2968|0 16]2981]0 6]:994{1 4]3006|1 (9}
2956/0 8[2969|1 0]2982]J 10{2995/0 10/3007)0 10{3019/1 ©
2057|0 4|2970/0 10]298>/0 ©€/2998|0 4]3008]|1 4{3020/0 8|
2958|0 4(2971/0 8]2984/0 4]2997|0 10{3009|3 6(3031/0 4|
2959(0 4/2972/0 10{2985|) 4[2998/0 4]3010/0 4¢|3022)0 8
2960]1 2{2973|1 029860 4|2999/0 8|3011{1 2[3023}0 4
2061{0 4[2974/0 4]298%|0 8|3000/0 8]3012/0 4[3024[0 ¢
2962(0 10{2975(0 10/2988/0 4{3001(0 6]3013/0 830283 4
206310 429760 4(2988(0 10 I

Norz.—Specifications will be forwarded by post from the
Great Seal Patent Office (publishing depa.ﬂ.ment) on re-
ceipt of the amount of prioe and postage, Sums exosediag
53, must be remitted b& Post Office Order, made payable as
the Post Office, High Holborn, to Mr. Bennets Woodcroft,
Great Seal Patent Office, 35, Southempwmbulﬂnu,
Ohanoery-lane.

O ——— P }J
LATEST PRICES OF MATERIALS USED ﬂi
CONSTRUGTION.

Teak - T Eil ) 213 Avena g.x e iy
e an, -
Quebee,rod pine - 3 s yollow - £13 30414 10

*Bonnerill 2203 H. A. B 1 6 4168t Potersburg,do.- 11 0 13 ¢
1137 H. A. Bonnerille 203 H. A. Bounerille N ourg, do. -
1144 W. Olark 2204 H. A. Bonnerille a‘dm "".‘,':}".‘l':.';. E’:.’ §'§ fonland - ‘" .y
oak, wh - Gothenl!
Sealed October 17, 1865, TR S ‘.“:'"" : IE :: l:
1087 R. A. Brooman 1100 T. Hampton and J. | Danisicoak - - 3 0 6 OSoder: -
1099 M, Houssepian l Abbots antle TR Sodortamn 210 110
Memelfir- =« =« 310 815 f.bys 5"91...
gl‘" R : 69 :lgl)ou}‘lmtbmtll nome
2" . o
NOTIOES OF INTENTION TO PROOEED WITH Masts,Quebocredpine 6 10 8 10| ver40f.3in. - 014 1§
PATENTS. :l:mlfv::lz : gl’vuo-srouolprteu s0 39
. Bt. burg 810 9 10 lo
1538 E'.lm the Loudml Gaustte, l‘l)owh“ u,,xu:. Dr",'ﬂ' g" '13 ,“‘ ped :E‘L nl:e e tun 1:4‘) :u: :
1636 A.J. Aepilull. Hand stamp. g DT, ey Whaioth Ses,pele K]
““ G B g fi (A come gmbe;;vhmepnue 130 ll;l noOIlve Galll h ‘on :; : ::l.
) ohn, " o l.
1801 D. Harker, Astificial tasl, Tollow Paad™ ™ haod s © oA
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THE UTILISATION OF WASTE
MINERALS,

HEREVER minirg operatiotis are cir-
tied on it almost invariably follows
that waste minerals and other substances accu-
mulate to & greater or less extent. The chiof
prodict of & mine, and for which the works
are mainly prosecuted, mu{ be accompanied
by other aterials which would yicld a
remunerative feturn if they were greater in
bulk, richer in character, or loss costly in trans-
port. Indeed, some of the mine ore itself, ir
many instances, accumulates id large quantities
upon the sett, and there lies waste, owing to
its poorness rendering its sale tinprofitable,
It often will not pay for carriage to the smelt-
ing works, however carefully it may be pre-
pared on the mine. Many attempts have been
made to render poot ores fit for the market,
and in numerous instances the introduction of
improved mechahical or chemical processes
has proved highly successful. But waste is
not coufined to mining operations; it also
occuts in many of the arts and mauufactures,
but it évery department it is almost daily
becoming less, owing to the ingenious and
often beautiful applicationa of refuse to useful
purposes. The practical utilisation of sub-
stances which have been cast aside as waste is
agreat gain to commerce, and opens a wide
field for enterprise and research. The question
is oue of growing interest, and we will, there-
fore, proceed to the consideration of some of the
more important methods which have been sug-
gested or adopted for utilising mineral sub-
stances at present either waste or of hut small
valoe. Perhaps the minetal from which the
quantity of waste may be said to arise
scoal. At the mouth of most pits it may be
obsetved to have accumulated in large quanti-
ties in the form of slack. The presence of iron
pyrites, ghale; and other foreign substances
renders this slack oomﬁaratively useless, but
it may be utilised in three différent ways,—
fintly, for some purposes it may be used as
fuel ; secondly, by cleaning and” preparing it
sothat it may be made into coke; and, thirﬁly,
by mixing it with other combustible sub-
stances aud compressing it into blocks for use
inlieu of ordinary coal. Used as fuel, small
coal is of little value, unless very ftesfn, as it
so0n loses its gases if loug exposed to the air.
On being washed, however, it may be used,
wt only with advantage, but it appears to be

specially adapted for making the best coka.
. The ‘general principle of the various plans
I use for washing coal depends upon the fact
that the impurities combined with the coal
wre of greater specific gravity than the coal
itself, The process of separation, therefore, is
amodification of that adopted in the case of
metallic ores, and by this menns tho coal may
perted from its deleterious nccompani-
ments. The conl requires either crushing or
tifting, as the difference of specific gravity be-
tween it and shale is very small. In carrying
ot the process of separation the coal, when
uced to & uniform size, falls on a perforated
Plate in the upper part of a cistern, through
which a stream of water is coustantly flowing.
By means of a species of piston which is
tctnated by machinery, the water is made to
Dulsate or ‘rise through the plate. The light
aod elean cortl is washed off the surface of the
mass by the strcam of eschping water, the
thale and pyrites remaining upon the plate
and being occasionally removed. A few years
tince Mr. E. Edwards, a mining engineer,
made some e xperiments on this process, and
irmnged a randification of the machine, by
hich the coml was removed by self-acting
tcrapers, He also found that when the rise
avd fall of tho water through the petforated
Plate was limiited to a vibration of small ex-

tent, substances of very mearly the sare
sgeciﬁc gravity were separated, the shaking of
the mass being quite sufficient. He effected
this vibrationgby forming a part of the cistern
with a leather disc protected by a plate, againat
which a succession of blows were delivered
by cams. In some experiments tmade with
South Yorksliire coal, Mr. Edwards founrd the
impurities to be about 2} per cent., or 561b.

r ton; about 35lb. of which consisted of
iron pyrites, which i§ by far the most in-
jurious, shale being of rather a negative
character. )

The next step i8 the conversion of the #mall
slack into coke, and in this process, when old
dlack is used, it is generally mixed with some
good coal. In the South Staffordshire and
other mining districts, there exist immense
quantities of fine coal slack, which is almost,
if not quite, valueloes, in & commercial point
of view, The fact that most of this slack,
which has hitherto been considered waste,
possesses all the chemical proierties of the
coals from which it is derived, has gradually
forced itsclf upon the attention of those
interested in its utilisation. It has stimu-
lated their efforts to re-combine it as a fuel
suitable for smelting and other purposes. The
extensive use of coke in iron bmelting, an
the advantages accrding therefrom, show
that the most obvious way of utilising this
slack, viz., by converting it into coke, would
also be the way of giving it the greatest pos-
sible value. But t%ere are difficulties in the
way of coking the Staffordshire slack, and
they arise from the fact that, nlthough pos-
sessing the valuable propertiers for which
Staffordshire coal is noted, it doess not possess
sufficient bituminous matter to cause it to
cake or bind in the process of coking. The
most successful method of coking the Staf-
fordshire slack is found to be by mixing with
it & certain portion of bitumen in. the shape of
Welsh or other bituminous slack. The
greatest difficulty at present e:tperienced is
with respect to the ovens, as in those hitherto
in use the heat developed in t:he process of
manufactare is not applied with an effect or
uniformity sufficient for the thorough fusion
of & thick mass of slack, and the production of
good hard coke. The charges are found to be
caked only in_layers at top and bottom, the
interior of the charge being 1mperfectly fused,
and waste. With a view of remedying this
defect in the process, an arrange ment of ovens
has been invented by Messrs. Hicklin and
Pardoe. The principle upon which the ovens
are construoted is that of causing the flame
and gases from each oven, in a group, to enter
a common system of flues pussing over and
under every oven in the series. I'rom this
there results a thorough intermixture of the
gases, the development of intense heat, and
the application of the same in a more uniform
and effective manner than hitherto, the coking;
chambers being, a8 it were, enveloped in fire.
It is found that the ovens will thoroughly
fuse, and convert into best hard coke, thiclg
charges of Staffordshire slack, with a less
proportion of bitumen than is used in any

other ovens, and without waste. The charges;

are so thoroughly fused that they ere dravm

en masse, the doors being as wide as the,

ovens. Any one or more of the ovens ina
series can be drawn and recharged withcut

interfering with the others, and the charge is.

immediately ignited by the heat of the con-
tiguous ovens, and upper and lower flues, and
in its turn contributes 1.0 the general effect.
The perfect combustion of( the gases (as shown
by the absence of black sraoke from the chim-
ney) develops an intensi: heat, which, after
expending itself upon al-onﬁ group of ovens,
is still sufficiently powerful to be applied to

useful purposes, such w3 raising steam for.

working engines, and for heating or drying
puriosea generally.

The manufacture of artificial fuel is the
third purpose to which the waste coal is a]
lied, an

to this end a ‘variety of methods,

This class of fuel is

ave been adopted.
othor substances

composed of coal, pitch, ay

éomg:essed by mechanical teans, and after-
wards either dried, baked, or used faw. For
this purpose it is necossary that good coal, of
waslied cosl, should be used. Another plan of
utilising small coal has been devised by M.

00d ; the product is termed ]f'resetve coal.

he main differonce between Mr. Wood’s pto-
cess and that above described is that the coal
of which the former fuel is composed is either
coked first to drive off the ghs and volatile
sybstances contained in it, or this process is
effected after the component parts of the fuel
have been mixed and moulded into blocks,
When forméd the specific gm‘vit{ of these
blocks is 50 per cent. greater than that of the
coal. In Mr. Bessemer’s method of compress-
ing coal the small ¢oal is placed i moulds and
heated to a temperature sufficiently high to
render it plastic. It is thenm pressed into a
golid mass of a density greater than that of the
natural coal. This process, however, appears
to be very slow and expensive. The Aberdare
Steam Fuel Company compress the coal by
hydraulic pressure, through the medium of an
accamulator, which process has long been suc-
cessfully carried out. The advantages of com-
pressed coal are, that besides effecting & saving
of about 30 per cent. in its specific gravity, it
is with facility made into blocks, Wilch
renders it more portabls ahd facilitates pack-
ing on shiphoard. From the heaps of waste
conl at the pit's mouth it is an easy ttansition
to the heaps of waste minéral matters contain-
ing ore which lieat the mouths of mines. The
main condition by which the utilisation of this
waste is governed is the percentaf’e of mineral
mntter the ore contains, The only thing to be
done is to improve the means of extracting the
small quantity of valuable ore which is allowed
to remain in the waste.

Considerable attention has baen given to the
manufacture of lubricating grease by the in-
.corporation of metallic substances with tallow
oroil. Every known substance having the
least pretension to lubricating properties hay
been tried in turn, and some have succeeded
while others failed. But there is one lubri-
cator in particular which deserves notice here
inasmuch as it involves the utilisation of a
waste or comparatively worthless mineral.
This lubricator is the invention of Mr. Perrott,
aud, consists of micaceous ore in combination
with oleaginous and fatty matters. Micaceous
ore is a species of hematite iron ore found
in various parts of the kingdom, but the
specific ore employed by Mr. Perrott oceurs in
considerable quantities in the neighbourhood
of the Ashburton mines, South Devon, whers
it is considered to be of no valae whatever.
It is soft, greasy, and friable in its nature, and
forms a very good base for the Tubricant, comn-
bining readily with oil or fatty matters. The
micaceous ore is first freed from all extrane-
ous or gritty substances by a process known as
“puddling.” The ore is placed in a vessel of
water and puddled or stirred up, the particles
being carried by a stream of water down an in-
dlined plane. At the foot of the incline another
vessel of water is placed, covered with a sieve
of very fine mesh. The ore passes through
thesieve, which intercepts all foreign matters,
into the vessel beneath, from whence it is taken
and dried. Three qualities of lubricator were
made—thick, medium, and thin, which were
adaptable for either heavy or light machinery.
The degree of thickness was governed by the
amount of oil introduced. e proportions
are, for the strong quality, seven parts of ore
and one of oil anﬁ tallow combined ; for the
second or medium quality,a quarter of & hun-
‘dredweightof tallow, six hundredweight of ore,
aud three-quarters of a hundredweight of oil;
dud for the third, one-eighth of a hundred-
weight of tallow to five hundredweight of ore
dnd seven-eighths of a hundredweight of oil.
Some four years since the manufacture of this
Iubricant was commenced on & ‘small scale, and
some of the produce was tried in the machinery
of a large engineering firm with very good re-
sults. Another batch of the grease was tried
In some marine engines, but with léss ‘success,
as the bearings becime heated. "This wes
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owing to incomplete mechanical arrangements
at the works, in consequence of which the ore
had not been prepared sufficiently clean. The
manufacture does not, however, appear to have
been proceeded with, which is to be regretted,
inasmuch as the lubricant, properly pre%red,
was admirably adafpted for its purpose. When
the manufacture of the grease was commenced
the ore was obtained for about thirty shil-
lings per ton, but in time, the Devonshire pro-
grietor hearing of the purpose to which it was

eing applied, raised the price some 300 or 400
per cent. He, however, gained nothing by his
move, inasmuch as the heavy price demanded
operated with other circumstances to bring the
manufacture to a close.

There remain yet a few points more to be
noticed in comnection with the present sub-
ject; the first is the utilisation of the slag or
dross formed in smelting iron or other metals.
This slag is produced in immense quantities,
and has been hitherto only partially used.
We refer more especially to iron slag, which
varies much in different localities, being in
some of a black or dark colour, having no
Eretensions to ornament, whilst in others it

as the most beautiful shades and tints. This
material has been cast in moulds and carefully
annealed, but the successful accomplishment
of this is no easy matter, the articles made
being of a weak and brittle nature, and in-
capable of standing changes of temperature.
This slag has also been cast in blocks and used
to a limited extent for building p . We

have seen walls constructed of these blocks|

in the Black Country; they present a very solid
appearance. One great objection to the sl
for building purposes is its great specific
gravity, which increases the cost of transit,
and diminishes its value as a building mate-
rial. Copper and lead slags have also been
used in a similar manner to the iron slags, but
the great difficulty in utilising any of these
slags is that the bricks produced are of such
little market value when made that the cost
of moulding and carriage Erohibita their use
beyond the immediate neighbourhood of their
manufacture. Another use to which iron slag
is put is the adulteration of emery, which is
frequently mixed with the ground black
cinder to the amount of from 25 to 100 per
cent., more especially in the commoner kinds
of emery cloth. A few weeks since we briefly
noticed an application of slag for a similar
purpose.  Some eighteen lgears ago emery
was very dear, and Mr. Marcroft, of Old-
ham, made a polishing powder from the
slag of iron furnaces. The action of this
substitute was not equal to that of emery,
although laid on paper it was uscful in dress-
ing wood. M. J. Aubé, of Moselle, has for
years past utilised the slag of iron furnaces for
many similar purposes. He also converts it
into sand for cement, building, and road pur-
poscs, and obtains a ready sale at 4f. per
cubic metre for all he can produce at his works.
Another substance which appears capable of
being made the basis of an important manu-
facture is the red oxide of iron,or ‘¢ Gossan,”
a8 it is termed, which is the outcrop of copper
and other mineral lodes. Many thousand
tons of this material are lying at grass in the
mining districts, and, as_far as we are aware,
no attempt has been made to utilise it. Struck
with its apparent adaptability for the manu-
facture of pigments, we some years since tried
the experiment and succeeded in producing an
excellent oil paint. The colours, which range
from an Indian red to a deep brown, were
tested by time and a lengthened exposure to
the fumes resulting from gas-burning, their
shades remaining unchanged. Tried upon a
larger scale and with appropriate plant we
think a good result might follow. Of late
much attention has heen given to the utilisa-
tion of waste gases from the blast furnaces,
which is generally effected by closing the top
of the furnace and bringing the gases down to
heat the blast or raise thesteam. The various
methods of obtaining this result have been
recently detailed in our columns; it therefore
suffices to say that there can be no question as

to the policy and economy of thus utilising the
gases from the blast furnace. The success at-
tending recent trials has been very completa,
and thesaving offuel effected very considerable,
80 that most works havo altered their furnaces
to economise the gases, Thereis no doubt
that the ¥rogtesa of science in promoting
economy of working will yet lead to the
further utilisation of substances for which at
present no satisfactory use can be found. All
matter was but so much waste before the
creative faculty of man provided appliances
for its utilisation. And so, human progress
will further show that what is now the veriest
waste willin the course of time assume a condi-
tionof value. Thuswillart be made toapproxi-
mate to nature in that she will know no
waste.

THE EAST LONDON RAILWAY.

HE East London Railway, better known

) to the general public as the Thames
unnel Railway, is designed to unite the
clustersjof railways meeting at Liverpool-street ,
on the north side of the Thames, and New
Cross, on the south. At New Cross it will
have junctions with the Brighton, South
London, South Xastern, and North Kent
Railways. Theserailways it will connect with
the Surrey and Commercial Docks, the Lon-
don Docks, and the East of London, terminat-
ing at the great central railway station in
Broad-street. It will have a branch to the

The first time the Company went to Parlia-
ment it was proposed to construct the line
beneath the wine stores at the London Dooks,
and the bill was thrown out, principally be-
ocause it was objected that the vibration would
interfere with the settlement of the port wine,
The Docks Company, however, ti“e their
consent to the present route. At the London
Docks a ver{ large goods station is to be made,
1,000ft. in length, and near this point the
Blackwall Railway will be crossed at a con-
siderable depth, a short length of the railway
only, on the southern side of the Thames,
being overground. The stations on the north
side of the river will be at Commercial-road
Whibeoh?lel-mad, and Broad-street.

A special feature in connection with the new
line is a plan adopted to save expense in
running through London, where ground is of
such high value. For more than a mile the
Great Eastern and the East London Railways
will run over thesame ground into Broad-street
Station, the former railway on a high and the
latter on a low level. By this plan fully a
quarter of a million will be saved by the share-
holders in the purchase of land, since the same
ground will do for both, and an agreement

exists between the two companies, whereby each
of them will pay half of ge urchase money
of the land. ~ Over this lenﬁi;E, although the
East London will be 16ft. below the level of
the ground, it will still be a ¢ daylight” line,
with ocoasional girder bridges where crossed
by the strects.

y
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Great Eastern, thereby communicating with
the North London and the London and North-
‘Western Railways, and another wmjeowd
to connect it with the Blackwall Railway, vid
the Commercial-road, but this was withdrawn
in Parliament on aceount of strenuous opposi-
tion. At New Cross three stations are to be
built in conneotion with existing lines a
fourth at Deptford Lower-road, and the fifth
on the Surrey side of the water, at the SBurrey
Docks. From this point it will cross the
‘Thames through the xi‘olmmea Tunnel, which
will not require any alteration but the laying
of rails for the purposes of the railway, as it
was originally built of surprising strength.
Pieces of mortar cannot be detached with-
out breaking off also adhering lumps of brick,
and, says Mr. Burke, the engineer, Brunel
once offered his men a guinea for every brick
they could detach from it whole and unbroken.
Trials were made, but nota man of them could
succeed in earning asingle guinea. The onl

portion of the East London Railway whic

will be underground is this length through
the Thames Tunnel and its vicinity, where for
a distance of one mile and an eighth, daylight
will be excluded by the tunnel and its covered
way approaches, The greater part of the re-
mainder will consist of retaining walls and
embankments, Modern tunnels are built of
much less strength than the old Thames
Tunnel, the two arches of which are 13ft.
horizontal diameter, and 2ft. 6in. to 3ft.

thick, all of the best cement work. The tunnel
has recently changed owners, and is now the
property of the East London Railway Com-

pany, who receive the tolls from foot pas-
sengers. When the railway is opened, the
Company are bound by a special clausein their
Act, to carry passengers through the tunnel by
train at a fare of one penuy, whereby they
will ride through instead of walk, so may be
considered the gainers by the change. The rail-
way wi under one portion;of the London
Docks, with tho assistance of iron cofferdams.

The above rough section shows the principle
to be adopted in construction. The Great
Eastern Railway will have four pairs of rails
on the top of the viaduet, and the East Lon-
don three pairs of rails below. The upper
dotted line shows the summit of the ocurve of
the arches of the lower line, and the second
dotted line the level of the ground. Thus the

lan adopted to enter Broad-street is unique.

ractically three pairs of rails, such as will
be possessed by the East London Railway
Company, is nearly as good as four, becaunse
at one end of the line the trains may be
started punctually, and run through quickly
close at each other’s heels, but when disturbing
causes tell upon their punctuality of departure
at the other end, two pairs of rails will be
found serviceable. The branch of the North
London Railway through Shoreditch, which
will shortly be opened to Broad-street, has
also three pairs of rails.

At Broad-street the new railway will have
a fine terminus, 16ft. below the level of the
ground, the other railways entering the same
station at a high level. At the same time
the East London Company will have a day-
light station, with two carriage entrances, one
on eaohfside, the railways a:ro:; hﬁving also
a pair of carriage entrances, ually curving
frol:.:::1 the stree:g:ver those below. The dimen-
sions of the lower station are 1,000(t. long by
261ft. wide, with brick roofing, supported by
150 columns. As this railway onters the
station 16ft. below the level of the ground,
and the others considerably above it, the
height of the brick roof will be 30ft. ; conse-
qllllently plentg of light will be admitted at
the sides, besides which a broad opening from
above is made in the centre, admitting light
there also.

A branch is to be made from this railway to
the New Great Eastern, at Bethmal Green,
thus giving direct nccess to the coalfields and
ooal traffic of the Midland distriot. The Great
Eastern, in anticipation of a large traffic in
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consequence of their recent arrangement with
the Great Northern Railway Company, are
eonstrucﬁnfha coal station of unusually large
size near the point of junction. The coal
waggons will enter on the tops of the arches,
whence they, by means of movable bottoms,
will deliver their freight into the stores be-

neath, shoots being used to prevent the
b: e of coal in 1ts descent. ¢ There will
be in all,”” says the Railway News, ** six lines

of rails and about forty coal arches. The
total area of these arches will be 1,500ft. long
by 73ft. wide. A longitudinal wall will divide
em down the centre. On one side of this
wall the height from the ground to the ocrown
of the arch will be about 18ft. 6in., on the
other side it will be about 23ft. The side
having the extra height will have an interme-
diate floor, constructed of 3in. planking for
storage, supported on iron girders and cast-
iron columns. This plank floor also will have
hatchways for shooting the coal to the base-
ment. The arches, which are segmental, are
of about 30ft. span. The area beneath them
available for the storage of coal will be
18,250 yards, minus the space ooou]iied by the
Eﬁfrs ; this area including the double floor for
the space. There will be a roadway of
30ft, wide along one side, and one of 33ft. on
the other. On one side there will be ranges
of coal merchants’ offices in two blocks, each
90ft. long by 25ft. wide.” The total cost
will be about £50,000. The East London line,
where it enters this yard, will have a height of
18ft. on transverse wrought-iron girders, each
about 2ft. 3in. deep, with 5ft. between centres,
The engineers to the company are Mr, John
Hawkshaw, C.E., Mr. George R. Stephen-
son, C.E., and Mr, J. 8, Burke, C.E. The
contractors are Messrs. Brassey, Lucas, and
Wythes. A somewhat similar scheme was
also submitted to Parliament at the same time,
but thrown out.

The East London Railway will probably be
finished within two years, and from its route
has great security from competition, As it
will conneot numerous trunk railways on both
sides of the Thames, its traffic in goods and
passengers must necessarily be heavy, besides
which it will prove a great accommodation
to those orowded neighbourhoods through
which it will pass— New Cross, Deptford,
Botherhithe, Wapping, 8t. George’s in the

Limehouse, Stepney, hitechapel,
Bethnal Green, and Bishopsgate. It is be-
cause it passes through some of these poorer
neighbourhoods that so much of the line will
be open, with retaining walls, as it will be
cheaper to buy and pull down the houses
altogether than to tunnel beneath them. The
total capital of the company is £1,400,000,

THE PARIS EXHIBITION OF 1867.

HATEVER amount of success attended

our own International Exhibition of

1862, it certainly wasin no way attributable to
the timely notification of arrangements and
issue of regulations. 'We may rather say that
whatever of confusion and misrule prevailed,
not only before and at the opening, but for
long afterwards, was very clearly referable to
the limited time allowed for every purpose and
at every stage of the undertaking, Imma-
turely and hastily designed, even the structure
itself was in danger of a collapse before it was
nearly completed. At this juncture, however,
Mr. R. M. Ordish was called in and saved the
hopes of the nation by a piece of engineering
which will be remembered whenever the cone
structive story of the building is told. The
nerves of the Commissioners were re-strung,
andthe building restoredto acondition of safety
by the introduction of a judicious system of
diagonal bracing into the latter. As with the
building, so with the general arrangements,
more especially affecting exhibitors. The
decisions of the Royal Commissioners on points
relating to the Exhibition were not published
until February, 1862, and the Exhibition was
to open on the 1st of May following! Everyone
knowsthe result ; hurry, drive, and bustle, con-

stant losses and accidents, the officials, taxed to
their utmost, endeavouring to please every-
body, and of course pleasing nobody, and
getting roundly rated from all quarters into the

argain. And all for what ¢ Just for the want
of a reasonable amount of time in which to
effect the multitudinous arrangements attend-
ant upon such an undertaking. Accepting the
warnings conveyed by these and similar results
which have accrued elsewhere, the Imperial
Commission of the Paris Universal Exhibition
of 1867 have already promulgated the general
regulations for the conduct of the affairs of
their enterprise. These regulations are of con-
siderable importance to those of our own
countrymen who may purpose exhibiting, and
as they form no small section of the com-
munity we shall notice such conditions as are
specially applicable to British and Colonial
exhibitors.

The objects of the Exhibition in no way
differ from those of the many by which it has
been preceded. The building in which it is
proposed to be held will be of a temporary
character, constructed in the Champ de Mars.
We have already noticed the design and
general features of the building, and need,
therefore, only now add that it will be sur-
rounded by a park for the reception of cattle
and other live animals, and plants, as well as
for those constructions and objects which can-
not be exhibited in the main buildings. The
opening day is fixed for the 1st of April, 1867,
and the Exhibition will ciose on the 31st of
October following. The commissions ap-
pointed by the various foreign governments
will be in direct communication with the
Imperial Commission, so that products sent
by a foreign exhibitor will only be admitted
through the medium of the commission which
represents him. All communications are to
be made through the same medium. We may
observe that the Committee of Council on
Education, Science and Art Department, at
South Kensington, is acting for our own
Government in this respect. All arrange-
ments for the forwarding of goods for exhibi-
tion, and the return of the same to their
owners, will be made by the foreign commis-
sioners, who are to place themselves as soon
a8 possible in relation with the Imperial Com-
mission, through a representative, The duty
of the representative will be to arrange ques-
tions which refer to foreign exhibitors, par-
ticularly those relative to the allotment of the
whole space among the various countries, also
to the detail arrangement of each foreign
section, The representatives will be provided
by the Imperial Commission with a plan
showing the detail arrangement of the French
section. They will thus be enabled to furnish
the commission with an analogous plan of
arrangement, showing the manner in which
the portions of the building allotted to each
foreign country will be subdivided. This plan
is to be transmitted to the Imperial Commis-
sion by the end of the present month. Detail
plans are also to be sent in by each foreign
commission, with tho list of exhibitors, by the
end of January, 1866. These plans are to
show the place allotted to each exhibitor.

The arrangement which secures a park out-
side the building is a special and interesting
feature, and it is rendered still more so by the
fact that each foreign country may claim the
portion of the Champ de Mars adjoining the
space allotted to it in the Exhibition building
for the formation of a special park. The plan
of the paths and earthworks will be settled
with the General Commissioner by the repre-
sentative, and the works will be executed at
the cost and under the direction of the
Imperial Commission. Doubtless the General
Commissioner will have some difficulty in
dealing with the various designs according to
which the several conntries may desire to have
their allotments laid out, There will most

robably be a characteristic variety submitted,
gut there is scarcely room to fear that the whole
will not be made to harmonise in a country
where taste so pre-eminently abounds. To
facilitate arrangements, the Imperial Com-

mission will place at the disposal of the repre-
sentatives the plans adopted by French exhi-
bitors for arranging the animals, plants, mode!
cottages, and other objects, In the literary
department, the prominent feature will of
course be the official catalogue, which is to
contain two alphabetical lists, one of the exhi-
bitors, and tEe other that of the products
exhibited. The information necessary for the
preparation of this catalogue is to be for-
warded by foreign commissioners by the end
of next January, In each section assigned to
the exhibitors of the same country, the objects
will be divided into ten groups and ninety-
five classes. The objects which are included
in these groups are given in detail in a system
of classification which is annexed to the regu-
lations. With regard to the copying of works
of art, it is decreed that no object of this
description, or, in fact, any exhibited article,
may be drawn or reproduced in any other way
without the authority of the exhibitor who is
the author of it. The right to authorise the
taking of general views of the Exhibition is
reserved by the Imperial Commission, whose
special authority, n?:o, is required for the
removal of any exhibited object before the
close of the Exhibition. o rent will be
charged for space, but, as is customary, all
costs incurred for fittings and decorations in
the building and the park will have to be
borne by the exhibitors, who, by the act of
becoming exhibitors, are assumed to bind
themselves to adhere to the regulations laid
down by the Imperial Commission.

Special arrangements have been made re-
lative to works of art. 'Works by French and
foreign artists, executed since the 1lst of
January, 1855, will be received for exhibition.
The exclusions are, first, copies, including those
which reproduce a work in & manner different
to that of the original ; second, oil paintings,
miniatures, water-colour drawings, pastels,
designs and cartoons for stained glass, and
freacoes without frames; and third, sculpture
in unbaked clay. The number and nature of
the rewards to be given in respect of this sec-
tion, and the constitution of the international
jury who will acts as judges, have not yet been
decided. With respect to the products of
agriculture and industry, special arrangements
have also been made which relate in the firat

lace to their admission and classification.

he exceptions and limitations are :—Detonat-
ing, explosive, and othersubstances ofa danger-
ousnature, Spiritsand alcohols, oils, essences,
corrosive and other substances, likely to injure
other products, will be admitted only in very
small quantities and in strong vessels specially
adapted for the purpose. Percussion caps,
lucifer matches, and the like may be exhibited
if made in imitation and deprived of all in-
flammable ingredients, Exhibitors of products
of an unwholesome and disagreeable nature
will have to conform at all times to such mea-
sures of safety as may be prescribed. Further,
the Commission reserves to itself the right of
removing any products which from any cause
are incompatible with the objects of the Exhi-
bition, The time fixed for the reception of
French and foreign goods is from the 15th
January, 1867, tothe 10th of March following,
and exhibitors must see to the transmission
and reception of their packages and verify their
contents,  Should this point be neglected the
carrier must remove the goods immediately ;
all costs of package and carriage to and fro
have to be met by the exhibitors. Asthe Ex-
hibition is constituted a bonded warehouse,
foreign goods for exhibition will be admitted
into France, at certain ports, under bond, up
to the 5th of March, 1867.

In the Machinery Department special in-
structions are yet to be issued relative to the
period when the materials for the buildings,
as objects for exhibition, the separate parts of
machines and apparatus, heavy and cumber-
some articles, and those which require masonry
or special foundations, are to be brought into
the precincts of the Exhibition. Plans of such
works are to be submitted to the Commission

for approval, and the works are to be performed
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by the exhibitors at their own cost. If the
contractors for the construction of the building
consult their own interest they will also confer
a benefit on exhibitors by undertaking the
execytion of foundations and fittings. Messrs.
Kelk and Lucas adopted this plan in the Exhi-
bition of 1862 ; they made the offer in a letter
to the Commissioners, which letter was printed
at the foot of the official document in which
the space allotted was announged to each ap-
plicant, There will be a gratuitous supply of
water, gas, steam, and motive power for ma-
chinery in motion. Except in special cases
this motive power will be transmitted by a
horizoutal main shaft, the diameter and num-
ber of revolutions per minute of which will be
made known by the end of thisyear. Exhibi-
tors will have to furnish driving pulleys on the
main shaft, connecting pulleys, and inter-
mediate shafting for the purpose of regulating
the proper speed of the apparatus, as well as

the necessary belts. Engines worked with|The

steam from their own boilers cannot be shown
within the building, and are subject to further
special directions. The construction of the
varions fittings must be commenced, at latest,
op the 1lst of December, 1866, and must
be finished before the 15th January following.
From the 11th to the 28th of March, 1867, the

0ods are to be arranged in the stalls for exhi-

ition, a general cleaning is to take place on
the two following days, and a review of the
whole Exhibition on the 31st. Thus it is to
be hoped that the Exhibition will present a
somewhat different aspect to that of our own
on the 1st of May, 1862, when an army of
porters, workmen, and cleaners were only
driven from their unfinished work by the
entrance of the Company. Upon the whole the
arrangements are 8o well timed and the regula-
tions, as far as at present published, appear so
efficient, that we may augur a brilliant success
for the Paris Universal Exhibition of 1867.

AMERICAN MARINE ENGINE TRIALS.
‘VHEN recently noticing the proposition
of the American naval uu&orities to
try the engines of the * Winooski” and the
‘“Algonquin” by making fast the two
ve to a wharf, we expressed a hope that
this intention would be relinquished, and Mr.
Dickerson’s request for o fair sea trial acceded
to. Trials at moorings are certainly useful as
tests of the efficiency of cngines when con-
sidered merely as pieces of mechanism work-
ing under & maximum strain, but they can-
not show the suitability of their arrangement
to, or the speed and economy which they would
attain under, the conditions of actual service
for which they have been designed. The
relations between the results obtained under
different conditions must vary with every dif-
ference in the relative progortions of vessels,
engines, and propellers. Our hopes, however,
have heen disappointed. It appears by the
accounts of the first part of the triul, which
was for economy of fuel, that, notwithstanding
the protest of Mr. Dickerson, the vessels were
testedat the wharf. The competition originated
from the circumstance of Mr. Isherwood, the
Engineer-in-Chief of the United States Navy,
having advocated and used for about four
years in Government vessels cngines with
small cylinders, only cutting off the steam at
*7 of the stroke, and without superheaters.
Mr, Isherwood gave a prefercnce to these en-
%ines as being not only simpler and lighter,
ut even more cconomical than those of the
opposite class. Thissystem had heen strongly
opposed by Mr. Dickerson, who, although a
barrister, had fitted engines in several mer-
chant vessels, and advocated the opposite
system, of great expansion and superheated
steam. The Government had decided on
trying the ¢ Algonquin,” a war steamer which
wasbuilt by Mr. P. S. Forbes, and fitted with
Dickerson’s engines, under contract to equal
in power and economy any vessel of the same
olass in the navy, against the ¢ Winooski,”
which was construoted under the directions
of Mr. Isherwood.

The Government being in the position of a
competing ¥a.rty, the arrangements were
nommall{I left to a board of experts; but it
ngpears that they were in reality dictated to
that body by the Naval Department, who only
offered to consider any objections to the ar-
rangements they proposed after the trials
should have taken place. The engines of the
““Winooski” are of ordinary construction and
the best materjals of workmanship, Those of
the ¢ Algonquin” are almost entirely of a novel
and experimental character acd designed by a
barrister, so that it is not surprising that the
shoyld be described as being ill-proportione
and incapable of standing their worﬂ. It is
said that, in consequence of the bad arrange-
ment of the condenser and the small size of its
cold water pump, she had a back pressure of
3lb. more than that of the ¢ & !
which would of course, with her large cylin-
ders, greatly lessen her apparent economy.
trial commenced at cight p.m, on the
220d August. It shonld have been for ninety-
six hours, but was brought to a close at fifty-
one hours by the accident of a feed pipe breni-
ingon board the ¢ Algonquin.” The following

articulars are ﬁiven in the report of the
B)oard of Naval Engineers :—

“Winooski.”|* Algonquin.”
Total time of trial...... 51 hours 51 hours
PRSI e |
anthracite coal used.' ) 80,400 79,239
SEEEEIE] | o
1bs. of coals per hou# ) 1576’5 15587
A o o boer .3 168 7079
Mool ol ogs | o
The ”f;llc');v-;—a;e some further particulars

of the two vessels, and which do not appear
in the official report of the trial :—

**Winooski.”[** Algonquin.”
Diameter of cylinder . 58in. 48in.
Stroke of cylinder...... 8ft. Qin. 10ft.
Nature of valves ...... b;L;npc:td} single poppet
Grate surface of boiler, 200 sq. ft. 142 8q. ft.
Flue surface of boiler . 5036 not stated
Pressuro of steam...... 16'8 7079
ng e';“tgﬁ" superheater
Diameter of paddle . .
wheels ..c.cvvvvennnnenn. } 22ft. Gin. 22ft. Gin.
Length of paddles...... oft. Oft,
gVidth of pnddt!eul ...... N 7in, 7in.
mmersion of lower : .
edge ofpaddlen .... ) 2“-. 3&"). ft. 3;“1.

The conclusions drawn by the Board from
this trial are, that the economy of the two
vessels is eq’uu.l, and the arrangement of the
¢ Winooski” preferable, as being simpler,
more convenient, durable, and reliable. It is
urged by the advocates of Mr. Isherwood’s
system, that the ¢ Winooski” would have
shown equal economy had she been worked
at the same pressure as her opponent. They
appear, however, to forget how little power is
derivable from the condensation of high pres-
surc steam, They further urge that the
“ Winooski” would then have a still greater
advantage in lightness, simplicity, and cheap-
ness of machinery and in reduction of loss by
friction ; that the breakage of the pipe on
board the ¢ Algonquin”’ was caused intention-
ally, in order that the loss which would have
resulted from blowing off might be avoided;
and that whilst she will need more than a
week for the execution of her repairs, the
¢ Winooski,” which continued working for
the whole of the ninety-six hours, asoriginally
intended, left off in perfectly good condition.
On the other hand, the opponents of the s’ystem
of the navy urge, that the ¢ Winooski” was

inooski,” | had

—_——

not arranged on the same plan as Mr, Isher-
waod had so Jong advocated and applied in
Government vessels, since her steam was not
cut off at 0-7 of the stroke, but at 0°475, which '
approximates to the degree usual in merchang
vessels. Further, thet the want of a super-
heater was compensated for by the water of
the boiler being kept dangerously low, so as to
expose the upper part of the yertical tubes to
the steam; that the engines of the ¢ Algon.
quin” were of too novel and untried a desorip-~
tion, and too weak gnd ill-proportioned, &t
such a trial, especially as, through their being
compelled to work in dock, and with different
wheels from those which had been designed
for the vessel, they were exposed to a much
greater strain than could have occurred on a
voyage ; that her defective yacuum, which
nothing to do with the points on tria),
deducted largely from the power which she
should have developed; and finally that,
whereas the same quantity of coaﬂ was
charged ;flboth vessels, the ¢ Algonquin’ had
not actually psed so much by 2,526lb., besides
there being nearly enough for an hour’s con-
sumption on her stoke-hole floor. Theresepms
to be g very general feeling in America, that
the trial has not been made in good faith. It
certainly seems st.mnﬁfly insufficient, ps a
means of comparing the competing systems,
as to the main poxﬁtjs mn dispute, either with
one another, or with those in use elsewhere.

Leaying, however, the consideration of the
defects jn, and objections to, the trial, we
will endeavour to reduce its results to a form.
better suited for gomparison with those ob-
tained from other sonrces,

As indicator diagrams, although they seem
to have been taken, have not bgen pubfished.
we can merely approximate to the indieated
horse power, by considering that consumed in
the work done by the wheels. Taking the
section of the columns of water as 40
square feet, and pssuming that its aver-

e velocity was 3-5ths of that of the
e ?e of the paddles, we get for that velocity
184, X 3-1416 X 14:679 rev. 13:83f¢. per

60

second, which corresponds to a pressureg
of 2091b. per square foot of its section. Themn
209 X 13:83 X 60 X 40

33,000 = 210-horsa pawer
transmitted to the water ; and, assuming
1-3rd of the power generated to have been
lost in friction, &c., we have 315-horse power
as a rough approximation to that which
would have been indicated ; whence we get
[c:’i%z = 4'93]b, for the consumption of ceal
per indicated horse power per hour.

Rough as this approximation is, it is suffi-
cient to show the fallacy of Mr. Isherwood’s
views, if we consider that many engines
which cnt off at from 1-4th to 1-7th, and
require, at a cut-off of 1-6th, but 2-5lb. of
coal per hour per indicated horse power, have
been constructed for our naval and mercan-
tilo steamers duripg the last few years, and
have satisfactorily staod the test, not oply of
short trials under gxceptional conditions, but
of long service on their stations; faots_too
well established to be overthrown by trials,
in which conditious are dictated by powerful
boards interested in the 1esults, or 1n \yhlch
machinery is employed that has heen designed
by amateur engineers.

—

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

The Metallurgical Value of the Differences
between Ferrosum and ~ Ferricum —
Properties of Manufactured Iron Dependent
on the Respective Proportions in which st
Contains the Metal in dts Two A!lotrﬁw;c
Conditions—Mugnesium as the Positive Ele-
ment of Voltaic Batteries—New Rescarches
Respecting Gun Colton — Remarkable Phe-
nomena Presente? ?{ the Evaporaﬁgu of
Mized Liguids—Industrial Preparation of
Formiac Acid—The Supposed Infernal Hed?
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of the Earth as a Source of Mechanical
ower—The Last New Material for Paper
—Artificial TIvory— Falsification of Gold
Coins by means qf?m'ds’um—ProbabIe Ezist-
ence of JTodine in some of the Ores of Devon-
shire and Cornwall,
NTIL of late years, the proto-compounds
of iron and what to be called the
¢ soaqui ’-compounds of that body were
nﬁd as containing absolutely the same
base, and a8 owing sll their differences from
each other simply to their containing that base
in different proportions. It was su , for
example, that the base of the protoxide of iron
was altogether the same kind of metal as the
bese of what was then called  sesqui-oxide ”
of iron, and that in each of these compounds
the metallic base was in precisely the same
physical condition, and had precisely the same
shemioal properties. This idea has no longer
sny adherents. What are now t
¢ peroxide”’ and ¢ ts” of iron are mo
leager supposed to be merely differently-pro-

compounds of the same substance as | gal

gtvhich forms the base of the protoxide and
proto-salts of iron, but it is seen that the bod
which is the baseof the one class of compounds
has a chemical nature wholly different from
that of the body which is the base of the other
class, and that the two bases are thus virtually
different substances. As the two bases have
a8 distinet chemical progeties as thouﬂl they
were distinet metals, chemists have latterly
regarded them as distinet metals, differing
from any other two metals, in respeot of dis-
tinotness, only in their capability of eonver-
sion into_each other, and in accordance with
this method of ing them have given
them distinct names, calling the metal of the
proto-compounds ¢‘ ferrosam ” and that of the
other eompounds ¢ ferricum.” The difference
between the chemical properties of ferrosum
wd ferricum  extend even to a difference of
atomic weight, the smallest indivisible propor-
tion of ferrosum that can enter into & combi-
mtion being 28 parts by weight, while that
of ferricum 18 56 parts by weight. Similarly,
the atomic heat of ferrosum 1s 3, but that of
feericom 6. An i t of ferrosum is
nturated by one equivalent of chlorine, but
an equivalent of ferrneum requires three atoms
of chlorine to saturate it; and there is the
same ni)roportiom difference between the
equivalency of ferrosum and that of ferricum
in relation to all other elements. As for
the differences of character and habitules
between the salts of ferrosum and those
of ferricum, it is so great that, as Dr.
ing has well said, ¢ had we been un-
acquainted with the methods of converting
ferrous and ferric compounds into one another
we should never have suspected them to con-
tain the same metal, or even a similar metal.
The compounds of ferrosum and ferricum
differ from each other much more than the
salts of ferrosum do from those of nickel or
those of copper, or than the salts of ferricum do
%rom those of wtaminium or those of hismuth.”
Further on, in the paper from which this quota-
tion is made, after remarking that there exists
between carbon and the ullotrogio form of that
element known as ‘‘graphon™ a distinction
similer to that between ferrosum and ferricum,
Dr. Odling 8: ¢ The only circumstance
wanting to ‘complete the parallel is that not
Qlﬁ.:rbon and graphon compounds, but
0 carbon and graphon, are kmown to
chemijets, whereas, though ferrous and ferric
s-are well known, chemists have not
yet recognised any form of free iron distinct
ferrosam.” e have now to record that
wa is no longer incomplete. The
n of the ‘Comptes Rendus” for
October the 9th, contains an article by M. de
Cizancourt on * The Allotropic Conditions of
dran,” jn which the author shows conolusively
manufactured iron sometimes consists
laly of ferrosum, sometimes solely of ferri-
um, and sometimes of a mixtare of the two,
and that ite quality and properties de to
s far greater extent than on any other eir-
tumstance on the degree in which it is ferrous

he | first-mentioned

or ferric. Considering howstrongly marked are
the chemical differences between Ken‘osum and
ferrioum, it is wonderful that no one should
till now have suspected them to have any in-
fluence in the metallurgy of iron. h{ de
Cizancourt, however, establishes that they have
& most important influence therein, and his
discovery will be likely to exercise no little
influence upon the future of the iron manufac-
ture. We must defer details of his discovery
until next week.

M. Baltinck, of Ostend, has communicated
to the Academy of Sciences a note on the use
of magnesium instead of zino asthe positive
element of voltaic batteries. In order to com-
pare the electromotive force of magnesium with
that of zine, he employed two pairs of wires,
one pair cvusisting of a wire of copper and one
of zino, and the other pair of a wite of silver
and one of magnesium. On plunging the

ir of wires into distilled
water, having first connected them with a
multiplying galvanometer, the needle of the
vanometer, at the moment of the immer-
sion of the wires, moved 30 deg., and after the
immersion had lasted five minutes atill marked
10 deg. On similarly treating the silver and
meagnesium pair of wires, which were of
exaotly the same dimensions as the copper and
zinc pair, at the moment of immersion the
needle of the galvanometer deviated 90 deg.,
and five minutes after immersion it re-
mained stationary at 28 deg. Having thus
found the electromotive force of a silver and
magnesium couple to be three times that of a
copper and zine couple, M. Bultinek became
desirous to eonstruet a large battery with
magnesium as the positive element, but not
being able, for the moment, to obtain mag-
nesium in any other form than that of thin
wire, he had to be eontent with making a
¢ galvanic chain,” of the kind associated with
the name of M, Pulvermacher. Having con-
structed such a chain of silver and magnesium,
he found that when simply moistened with
pure water it would produce all the effects the
production of which by an ordinary Pulver-
macher’s chain requires that the chain be
moistened with either a saline or an acid solu-
tion. We knew previously that magnesium
poseesses greater eleetromotive force than any:
other known metal capable of being obtained
in quantity ; the new faot brought to light by
M. Bultinck is that a battery in which mag-
nesium was the positive element would not
need an acid to excite it, but could be excited
by water only.

A very long paper on pyroxiline, or gun
cotton, which M. Blondeau has just presented
to the Academy of Sciences, announces one or'
two new faots, besides embodying some
new views res]}:eeﬁng the conmstitution and
character of the compound mentioned. M.
Blondeau regards pyroxiline as a eombination
of nitric acid, not with cellulose, as is
usually supposed, but with a body, isomeric |
with cellulose, which hecalls ** fulminose.” The'
reason why it explodes at 284 deg. Fahren-
heit is that at that temperature fulminose de-
comKoses into aqueous vapour and free carton.’
In the case of pyroxiline, however, no free
carbon ocours among the final products of the
decomposition, the carbon of the fulminose
contained in that compound uniting with the
oxygen of the nitric acid to form earbonic
oxide, the ultimate products of the explosion
being thus steam, carbonic oxide, and free
nitrogen. M. Blondeau regards pyroxiline as
being a pentabasic anhydrous acid, and the
name he would prefer for it is ¢ pyroxilic
acid.” Collodion he regards as a hydrate of
this acid, and he says that a variety of pyr-,
oxalates may be obtained by means of it. He
most important of the new facts which he
brings forward is that ‘fyroxiline, or, as he
would say, pyroxilic acid, is capable of com-
bining with ammonia, and thereby forming a
salt which is much more powerfully explosive
than ordinary gun cotton, while it.has more-
over the further advantege over that sub-

pected him to call this salt ‘‘ pyroxalate of
ammonium,” but, oddly enough, he regards
it as an amide, and gives it the ugly name of
* pentamide cellulo-nitric.” To form it, he
exposes ordinary gun cotton to the action of
ammoniacal vapours for about four hours, at
the end of which time, he says, the Hnn

iar Xe oW

cotton will have acquired a pec
tint, characteristio of the new compound. He
adds that pyroxiline will combine, not only
with ammonia, but likewise with the chloride
of ammonium, forming with the latter also =
compound at once much more explosive at a
sufficiently high temperature, and much more
stable gt ordinary temperatures, than pyroxi-
line is by itself. The compound of pyroxi-
line and chloride of ammonium he calls
“ hydrochloride of pentamide cellulo-nitric.”
In the course of some researches with re-
spect to the phenomena presented during the
evaporation of mixed liquids, Berthelot has
lately observed some very remarkable facts, of
a kind scarcely to have been auticipated. Ho
has found, for example, that if a mixture of
two liquids of different degrees of volatility,
containing a preponderating gmportion of the
less volatile liquid, be exposed to the action of
heat, it will by no means always happen
that the more volatile of the mixed liquids
will fly off first. Thus, if one part of alcobol
be added to eleven parts of water, and the
mixture be heated, the alcohol will not evapo-
rate any more rapidly than the water, although
it is much the more volatile liquid of the two.
Stop the ev ration at any e, and the
residue will always contain ex the same
percentage of alcohol that was contained in
the mixture before the evaporation com-
menced. In some cases it even happens that
the less volatile constituent of a mirture of
two liguids flies off first. If, for instance, a
small quantity of alcohol be added to a much
larger quantity of that exceedingly volatile
compound, bisulphide of carbon, and the
mixture be submitted to distillation, in the
mixed vapours which first pass over there
will be a far larger proportion of alcohol than
in the mixed liqnicfs as originally in
the retort, and after a little while there will
be left in the retort bisulphide of carbon only,
the whole of the alcohol having distilled away,
notwithstanding that alcohol by itself is less
volatile than bisulphide of carbon, in even
eater proportion than that in which water is
ess volatile than alcohol. Similarly, Mr.
Carey Lea has found that when a mixture of

| ethylamine, diethylamine, and triethylamine

is distilled, the last mentioned body, although,
when by itself, by far the least volatile body
of the three, passes over much more rapidly
than either of the others. These facts are very
curious, and may prove to have praotical
bearings of much importance, but iu the pre-
sent state of knowledge they are quite inex-
plicable.
Formic acid is susceptible of many valuable
ractical applications from which it has
Eitherto been debarred by its costliness. M.
Lorin, however, has succeeded in so far im~
proving Berthelot's process for obtaining this
compound as to render it practicable on an
industrial scale with a degree of economy
never previously redlised. The difference, in
respeot of constitution, between formic acid
and oxalic acid is exactly the same as that
between gallic acid and pyrogallic acid, which
we had occasion to refer to last week. Formic
acid, or CH2 02, is oxalic acid, or C* H? 04, less
CO0?, or the elements of carbonic anhydride,
just as pyrogallic acid is gallio acid deprived
of the same elements. When oxalic acid is sub-
Jjected to the action of heat, it splits up into
formicacid and carbonic anhydride, but if the
oxalic acid be heated by itself very little
formic acid will be actually obtained, because
it will be impossible to prevent the tempera-
ture rising so high as to cause the formic
acid, CH¥ (2, to split up, in its turn, into car-
‘bonic oxide and water (CO + H20). Gerhardt
tried to overcome this difficulty by mixing the

stance of not being in the least liable to spon-
taneous decompogition, One would haye ex-

oxalic acid intimately with fine sand, and
Berthelot by mixing it with glycerine. Of
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these two expedients, Berthelot’s answers by
far the best ; indeed, as slightly modified by
M. Lorin, it is so successtul as to leave no-
thing to be desired. M. Lorin’s modification
consists simply in adding water to the mixture
of glycerine and oxalic acid, the office of the
water being to determine the separation of the
formie acid from the union which on its first
formation it enters into with the glycerine.
M. Lorin heats together in a retort a
mixture of ordinary oxalic acid with ordi-
nary commercial glycerine and water.
reaction commences at 75 deg. Centigrade,
aud is in full activity at 90 deg., oar-
bonic anhydride being disengaged, and
aqueous formic acid, containing fifty-six
per cent. of acid, distilling over. The mix-
ture has no tendeney to rise to the temperature
—200 deg. Centigrade—at which formie acid
is decomposed, and thus a full equivalent of
formic acid is obtained for each equivalent of
oxalic acid employed. When the evolution
of ocarbonic anhydride has ceased, more
oxalic acid is put into the retort, where-
upon more carbonic anhydride is given off
and more formic acid distils over, and so the
Pprocess goes on continually, the same portion
of glycerine serving over and over again, till
it 1s too much contaminated by the impurities
contained in the oxalic acid. If the oxalic
acid used were pure, the same portion of gly-
cerine would serve, unc es, for ever, and
M. Lorin has actually used the same portion
for several months together, during which
time the process was continued incessantly,
by night as well as by day. The cost of
formic acid as obtained {y his method, there-
fore, is very little more than that of its
equivalent of oxalic acid, plus the cost of
fuel, labour, and wear and tear.

The distillate obtained in the above process
contains, as has been said, 56 per cent. of for-
mio acid, the rest being water. M. Lorin has
a new method of separating the water, wholly
or in part, so as to obtain the acid either
anhydrous or monohydrated. The old method
consists in saturating aqueous formic acid
with oxide of lead, and then decomposing the
resulting formate of lead by means of sulphu-
retted hydrogen. This process, however, is
very long and difficult, will not succeed at all
except in very skilful hands, and even then
does not yield anything like the full quantity
of formic acid. M. Lorin finds that formate
of copper answers much better; it is just as
easily formed as formate of lead, and is more
easily crystallised, dehydrated, and decom-
posed than the lead salt, while it has also the
advantage of {ielding, when decomposed by
sulphuretted hydrogen, the full theoretical
groportion of acid. M. Lorin has moreover

evised a method by which anhydrous formic
acid may be obtained otherwise than by way
of the intermediate production of a metallic
formate. By using, in the process by which
the formic acid is first obtained, dehydrated
oxalic acid and saturated glycerine, instead of
the ordinary commercial forms of those com-
pounds, he obtains a distillate containing, not
merely 56 per cent. of formic acid, but 75 per
cent., and he finds that the 25 per cent. of
water in this distillate may be separated by
means of anhydrous oxalic acid. The objection
to this process is, that to obtain, in the manner
just indicated, aqueous formic acid of a
strength of 75 per cent., requires a very much
more careful attention to temperature than is
req:ilisite for the obtainment of the 56 per cent.
acid.

At the last meeting of the Literary and Phi-
losophical Society of Manchester, Mr. George
Greaves read a paper embodying the sugges-
tion that that ¢ internal heat of the earth”
which he supposes will render it impossible
for us to raise coal from below a depth of four
thousand feet should itself be employed in
sluce of the fuel of which he thinks it will one

ay cut off our supply. He considers that the
heat of the fiery ocean which he believes lies
under our feet might supply us with all the
mechanical power we want, and that one
method of causing it ta do this ¢ might be by

The | M

the direct production of steam power by
bringing a supply of water from the surface
in contact with sufficiently heated strata, b
means of artesian borings or otherwise,” H{a
has yet to explain, however, how, supposing
his “ sufficiently heated strata” to rea]ly
exist, we could make *artesian borings "
deep enough to reach them, or how, even if
we could make the borings, we could utilise
at the surface the force of steam generated at
such a depth below it as that at which even
r. Greaves must suppose the *sufficiently
heated strata” to lie buried.

The new material for paper mentioned in
our last week’s ¢ Miscellanea” is yielded by
three varieties of lucern,—the Medicagomedia,
the Medicago falcata, and the Medicago ma-
culata. The pulp obtained from the roots of
these plants is said to be fully equal to that
produced from the best rags, and the roots at
the same time yield two valuable bye-products,
namely, soda, and a colouring matter which
its discoverer. M. Caminade. has mnamad
¢ luzerine
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that it enters into the composition,—in what
quantity, however, is as yet very doubtful,—
of an ore of lead, antimony, and silver which
occurs somewhat abundantly in both Devon-
shire and Cornwall.

COMPRESSING GUNPOWDER FOR
BLASTING.
Tu® objeot of this invention, which was patented
by the late Mr. Douglas Symonds Sutherland, of
34, Great George-street, Westminster, civil engi-
neer, is, first, the economical application of
hydraulic power to the compression of gun-
powder for blasting or other parposes; by means
of the machinery employed, any desired number
of charges may be compre: simaltaneously.
The machine consists principally of a series of
hydraulic presses placed, it may be, vertically,
and the stroke of whose pistons or rams are, in
that oase, below the fixed position of the presses.
Under the pistons or rams are arranged a cor-
responding number of fixed holders or rests,
which reccive and support cylinders open at top
and olosed below by movable bottom pieces.
Theso bottom pieces have cores attached for
forming a hole in the compressed oharge for the

reception of the fuse, or other suitable means
may be adapted for ita attachment. The oylin-
ders being Eﬂed with powder are pleced on their
rests, the bottom pieces reposing on glides.
Downward motion is then given to the pistons,
whioh enter the oylinders and compress the
powder below them. The slides sustaining the
pressure of the bottom pieces are perforated
with holes corresponding to the interior dimen-
sions of the cylinders, and so arranged that,
being drawn, the holes occupy & position in line
with the axes of the cylinders, and the bottom
pieces are then unsapported.

When the powder has been suitably compressed
the motion of the ram is arrested and the slides
drawn, the pressure is again applied, the motion
given to the pistons, which drive the compressed
charges and bottom pieces out of the cylinders
into chambers prepared for them. The motion
of the piston ig then reversed, either by the pres-
sure of water on an annular ring near the head
of each piston, or by balances suitably arranged.
The cylinders are then removed from their rests
to be cleaned and oiled, the slides are re-set and
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for compressing the powder may be fixed, and
the oylinders containing it pressed apwards
against them ; or either of the above methods
may be modified by being arranged horizontally,
or there may be more than one die and corre-
sponding cylinder to each ram; that is, each
ram may be made to compress at each stroke
one or more chargaes of powder.

The invention also relates to the manafacture
of blasting cartridges. For this purpose the
charge of meulded gunpowder is enclosed in a
case of paper or suitable material, together with
a cone of wood or similar substance, the base of
which rests on the charge, and is of auch a
diameter as just to enter the blast holo bored
in the rock; this cone serves to convey the pres-
sure on the explosion of the charge uniform!y to
the sand with which the hole is filled above the
cartridge, and to prevent the gases penetrating
between the grains. In cases where tho blast
hole is horizontal, or nearly so, there is dificulty
in filling the sand properly around the top of the
ocartridge, and in these cases a cartridge is em-
ployed which does not require a sand tamping.
1n place of the cone above mentioned a oylinder
is employed which is cat diagonally from end to

end, 80 as to divide it into two wedges; theso

o]



OcroBer 27, 1865.

THE MECHANICS’ MAGAZINE.

265

woedges are made up into a cartridge together
with the charge, by enclosing them together in a
paper or other case. Gravel or aimilar material
is also placed between the charge and the wedges,
0 that on the explosion, this is immediately
driven into :3 orevices there may be between
the wedges the side of the hole; the crevices
are thus stopped and the wedges rendered secure.
In place of gravel an ing wad, it may be
of felt or other material, may be employed,
which by fitting tightly against the sides of
the hole prevents the flame and gases passing.
This eonstruction of cartridge is also applicable
when wsing powder in graing, and also when
using gun codton, .

Inthe socomp.nymg engraving fig. 1 is a side
view of 8 prees, one of a series for compressing
powder for blasting and other purposes; the
arrangement shown is that in which the die for
compressing the powder is fixed, and the oylinder
contsining it pressed upwards against it ; this is
the arrangemient which is now preferred. In
fig. 1 A is the mpper plate of the press; B B are
the standards; O the hydraulioc press; D a plate
of steel fastened to the upper plate of O by the
wrew bolts E B; F the die or plunger (one or
more) of steel or other snitable metal (with a
bole drilled up the centre from end to end, shown
by the dotted lines, the size of ordinary fuse)
and sorewed to steel plate D; G the oylinder or
cylinders to contain the powder made of steel
oc other snitable metal; H the core; H* the
bottom piece to which the core is fixed. This
bottom piece is fitted into the bottom of the
cylinder, and made to stop in by the tightness of
the fit, while the cylinder is being loaded; the
core fits tightly but easily into the hole in the
plunger ¥; I & casting of iron or other suitable
metal, bollow at I= under the hole of the cylinder
or eylinders in the piece of metal G; J is a slide
of steel of suitable strength and thickness, which
works horizontally on the screw bolt K, and is
sipparted undevneath by the casting I; L is the
rna head; M M two steady pins acrewed into
the ram head, and fitting into ocorresponding
holes is the casting I constantly in the same
place; K k bolss, they act as steady pius for the
cylinders G; N the lever, by which the press is
worked ; O handle of screw valve to relieve the
pressure, and let the water back into the reser-
Yoir,

The operation of compressing the powder is as
follows :—The core H is put into the cylinder G,
and the cylinder is fllled with powder. The slide
Jbeing shut, the cylinder is put in its place
aqinst the steady pins K %, the hole of the
cylinder being directly under the plunger F.
Power being applied to the lever N, the ram
bead forces the cylinder containing the powder
upwards against the planger F, and as the cylin-
deris pressed mpwards, the core H passes into
the hole drilled in the plunger F. When the
powder is oonsidered sufficiently pressed, relieve
the pressure by the valve O sufficiently to allow
the slide J to be turned out on its hinge K, leav-
g the powder in the oylinder unsupported,
when by renewing the pressure the powder is
forced out of the cylinder and fulls into the open
#pace I* in the casting I. Unscrew the valve O,
sad the ram head will sink again to the level of
press, when the empty cylinder G will be taken
away, the slide J again shut, aud & loaded cylin.
der being placed in position against the steady
pins K & the operation can be repeated,

Fig. 3 is a longitadinal section of a cartridge,
made acoording to the invention, with a oharge
of compressed powder. a is the paper case;
b the sharge of compressed powder; c the ocone,
by preference of wood, and d the fuse ; it passes
throagh a small hole, bored in the centre
oone, or it may.be on one side, to the
of compressed powder below. The car-
is placed in the blast hole bored in the
the hole is filled up with sand over the

Fig. 3 is a cartridge suitable for
a hole, which is horizoutal, or nearly 8o,
whioh cannot conveniently be filled with
; in this case a split cylinder is employed in
Place of a cone. a is the case; b the charge of
powder; ¢ ¢ the split cylinder, by preference of
wood; d the faze; e gravel placed between the
charge b and the split cylinder ¢. An expanding
wad of felt may be used in place of the gravel ¢;
thewad should in thickness be at least equal to
the dlameter of the oartridge.
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The ,” 91, screw frigate, which has been
in frame at Woolwich Dockyard for some years, will
shortly be re-constructed as an apmour-piated

Vemsel,

ON THE FRACTURE OF POLISHED
GLASS SURFACES.*
By F. H. WeNmax.

THE short communication which I submit to your
notice scarcely merits consideration as a disco-
very; but as the microscope has in this case im-
mediately detected the cause of & well-known
phenomenon, I bring it forward as an example of
the use of the instrument in practical investiga-
tions. It is s fact known to the philosophical
instrument makers that if a metal wire be drawn
through a glass tube, a few hours afterwards the
tube will burst into fragments. The annealed
glass tubes used for the water-gauges of steam-
boilers are sometimes destroyed in this way, after
the act of forcing a piece of cotton waste through
them with a wire for the pu of cleaning the
bore. This will not happen if a piece of soft wood
is employed. The late Andrew Ross informed
me that on one occasion, late in the evening, he
lightly pushed a piece of cotton wool through a
number of barometer-tubes with a piece of cane,
for the purpose of clearing out any particles of
dust. The next morning he found most of the
tubes broken up into small fragments, the hard
siliceous coating of the cane proving as destruc-
tive as he had previously known a wire to he.

After baving drawn the point of a steel bur-
nisher over the surface of a slip of polished
glass, the following appearances will be observed
under the microscope, using the polarising ap-
paratus and selenite plate, with a two-thirds
object-glass. A coloured stripe is visible in the
passago of the burnisher, showing that the sur-
face of the glass has been placed in a state of
tension in the direction of the line. The glass,
too, seems not altogether devoid of plasticity, for
the waves of colonr show that it has been carried
forward in ri resembling the mark left on a
leather-bound book after the passage of a blunt
point. It may be inferred from this that the
mere burnishing of the surface of the glass with
a substance inferior in hardness will, without
any soratching, csuse an irregular strain in the
bore of tubes sufficient to split them, and the con-
cussion attendant upon the fracture often reduces
the tube to small fragments. If the burnished
lines upon the glass slip be examined a fow days
afterwards, the colours will have become much
less visible, showing that the strained portion of
the glass partly recovers its equilibrium.

On attempting to polish out a minute scratch
on the surface of a piece of glass, it sometimes
appears to widen during the prooess, and at
length resolves itself into two irregular parallel
rows. Also, a clean cut made with a diamond on
a piece of plate-glass, if left for a time, the surface
in the vicinity of the cut will bresk up, formin
a coarse irregular line. If the diamond be raise
and struck lightly on the surface of the glass, the
form of the edges of the short stroke thus made
may be plainly seen, using the binocular polari-
scope. A conical ridge of glass appears to be left
with its apex under the line of the out, and the
glass is frequently wedged up on both sides of
the ridge, explaining the cause of the double line
of fracture which sometimes makes its appearance
in polishing out a scratch. This effeos may also
be exemplified by observing the marks left on a
polished glass surface from the light blows of a
steel centre-punch. The point of the punch
drives in an atom of the glass, and the fracture
extends some distance into the interior, expand-
ing downwards in the form of a truncated cone.
The polariscope shows that the conical centre is
in a state of compression, and that the surround-
ing exterior portion of the glass is also under
strain. The smooth, round edge of a glazier’s
diamond, when drawn over a polished glass sur-
face, burnishes down and compresses the glass
beneath the cut, and in the case of thin sheets
the wedge-like force of the compressed line aplits
the glass nearly through; but when the glass is
thick and rigid, as plate-glass, unleas the sheet is
bent back and broken through immediately after
the cut, greater difficulty will be experienced if
allowed to remain for a time, for the compressed
line of glass will speedily tear up the portion on
both sides, leaving a wide ragged groove in place
of the original elean and scarcely visible line.

ON THE INCOMPRESSIBILITY OF
WATEB.
Tux following remarks upon the above subject
are made by a correspondent in the Chemical

ma " Read before the Microscopical Soclety.

News :—Bome short time back Baron Seguier de-
monstrated the incompressibility of water by
taking a glass cylinderand plunging itinto water,
and letting a leaden ball drop within it. I have
found that a sphere does not sucoeed so well as
an elongated spheroid, or a oylinder of brass or
any other metal, with one end filed to a point,
and the cylinder allowed to fall with the point
first. This experiment, of course, is only & mo-
dification of Professor Faraday’s, performed at
the Royal Institation some few years back. In
the memoirs of the Royal Academy of Sciences
of Paris, tome 10th, anno 1693, page 397, will be
found a theory advanced by M. de la Hire, ac-
counting for the resistance of air aud water to
sudden motion, which, I think, satisfactorily ao-
counts for the above experiments. He observes
““that the resistance to motion is by so mnch
the greater as the motion is the more sudden;
and when it is #o to such a degree that what re-
sisls bas not the time to recede, then a body,
very weak of itself, may supply the place of one
that is immovable, and of an invinoible obstacle.
It is for this reason that air and water, struck
with such velocity, and with 8o sudden a blow
that they have not time to recede, become fixed
points,—the one for the flight of birde, the other
for the action of oars.” This theory is at once
both ive and ble, and the experi-
ments of Faraday and Seguier only serve to prove
the verity of De la Hire's theory ; and, therefore,
the modern theory accounting for their experi-
ments is superfluous, and, of course, unneces-
sary; for when the surface of water is sud-
denly struck, the point of contact is, for the
time being, an immovable fixed point; and
when the water is enclosed in a glass cylinder,
the body with which the water is struck is re.
tained for a conceivable space of time on the sur-
face of the water; the water then gradually rises
between the sides of the striking body, which
allows the body to sink; but if the body strikes
with much greater forco than will allow the
water to have time to rise, the water seeks an-
other direction, and consequently splits the
glass. Should the body be au elongated sphere,
or a oylinder with the lower end pointed, then
the force required to split the glass tube is nov
80 great, for the tapering end, acting as a wedge,
passes or penetrates the water much quicker
than a sphere would. Of course, the length of
the wedge bears a relation to the force exerted.

PRESSURE PISTON PACKING.

A NEW pressure piston packing has been invented
by Mr. Andrew Btevens, master mechanic on the
Alameda and San Leandro Railroad. Steam is
admitted into the body of the piston through
small valves, and by its pressure and expansive
force keeps the rings steamtight against the
cylinder without creating any undue friction. The
valve on the steamide remains open until the pres-
sure in the cylinder, either byex pansion or exhaust,
falls below that in the piston, when it closes, and
tho steam by its expansive force retains the
rings sgainst the cylinder to the end of the
stroke, when the action is again repeated.
Among the advantages claimed are—1. Absence
of friction of the rings on cylinder proved by
the tool marks remaining on the cylinder after
six months’ constant running. 2. The retention
of the steam inside the piston by means of the
two valves, thereby preventing waste. 3. The
steam being of the same pressure inside of the
piston aa it is outside, the piston may overrun the
counterbore without damage, and thereby pre-
vent a ridge being formed in the ends. 4. The
body of the piston fitting the inside rings keeps
the piston always in the centre of the cylinder.
5. The increased ring surface, which wears
much longer than narrow omes. It is not
only the saving in steam and fuel which lends
importance to this invention. The economy in
the cost of machinery for a given amount of
power must be equally great, as also the benefit
to be derived from the concentration of power
into small space and weight.

AGRICULTURAL MACHINERY.

Maz. CorrinsoN HarLL, of Navestock, in thecounty
of Essex, agriculturist, has recently patented
some improvements in engines, machinery, and
implements employed in ploughing and tilling
land. The first part of these improvements relates
to engines for working ploughs and other imple-
ments, and consists in fitting on the crank shaft
of each engine, when two engines are employed,

» double clutch or two clutches, one working
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within the other, the teeth of the clutches being
cut in opposite directions. These clutches act as
follows :—When one of the ploughs or other im-
plements (where two are employed) bas arrived
at one end of the field in work and the other at
the other end of the field out of work, one engine
is put in gear to draw the opposite plough into
the ground, and the movement of the rope or
chain is communicated to one or other of the
clutches on theother engine, whereby a spring or
other appliance connected to a lever gives notice
to the attendant of the second engine that the first
engine has commenced to work, so that he may
put his engine in gear in order to assist the first
engine in working the ploughs.

ige. 1 and 2 of the accompanying engraving
are elevations, fig. 3 a longitudinal section, and
fig. 4 a plan, showing the clutches on the crank
shaft of an engine. A is the crank shaft, B is one
clutch and C the other clutch, working within
the clutch B and having its teeth cut in the
opposite direction; D is the counter clutch of
the clutch B, and E the counter clutch of the
clutch C. The counter clutches are by prefer-
ence formed in a piéce with the bevel pinion F,
which drives the J:'nm shaft G. H Hi are two
springs respectively connected totwo levers I and

The levers I and J are forked at one end to
embrace the clutches B and C respectively, and
carry pins which ride in grooves K L in the
clutches ; the levers I J are centred on a bracket
M on the engine or other convenient part, and
their outer ends are fitted with handles, as shown,
within reach of the attendant. The levers are
adjustable in a notched plate N, and are retained
in the notches, in which they may bo placed by
the springs H H'. When one of the ploughs has
arrived at onc end of the field in work the
attendant on the engine at the same end of the
field shifts the clutchcs B C by means of the
levers I and J, 80 as to throw that clutch which
was in gear out of gear and vice versa ; the plough
at this end of the field then begins to return out
of work, while the plough at the opposite end is
drawn into work and the movement of the rope
or chain is communicated to one of the clutches
B C on the other engine, whereby the spring H
or H' keeps the corresponding clutch B or C
against the face of its counter clutch D or E, but
as it runs in the wrong direction, an alarum is
sounded, so that the attendant on that engine may
have notice to put his engine into gear to assist
the opposite engine in working the ploughs.
Shonld the engine not have sufficient power the
fixed clutch will ride upon the loose clutch and
sound an alarum, thereby giving the attendant
notice to put on more steam to assist in working
the glougha. The double clutch arrangement
may be made to regulate the speed and power of
the engines, and is also applicable when using
only one implement whether double or single.
The next part of this invention consists in an
arrangement for moving the engine forward at
each travel and action of the plough. On o shaft
depending from the upper part of a projecting
bracket on the engine or boiler is fitted & worm

AGRICULTURAL MACHINERY.

in gear with a worm wheel in the bracket ; the
worm is moved in and out of gear when required
by a lever within reach of the attendant. The
worm wheel is carried on the shaft of tho small
chain wheel, and when in gear with the worm
the engine is moved forward. This arrangement
is represented in side elevation in fig. 6, and in
end elevation in fig. 6. A is a projecting bracket
on the boiler B; Cis a shaft in a frame D depend-
ing from the upper part of the bracket A at the
point E; Fis a worm on the shaft C capable of
being put into gear with a worm wheel G held in
the bracket A. The shaft C also carries a worm
wheel H in gear with a worm I on the main shaft
J, 80 that the shaft C is always revolving while
tho engine is at work. When it is required to
move the engine forward the attendant, by pull-
ing a lever K, puts the worm F into gear with the
worm wheel G, and as the wheel G is carried on
the spindle L of the small chain wheel M, this
wheel is caused to rotate and the engine is
thereby moved forward. The lever. K has con-
nected to it a short lever N on a spindle O in the
bracket A; the frame D is slotted as shown in
dotted lines to receive an eccentric on the spin-
dle, by which means the lever K is caused to act
on the worm F.

The third part of this invention relates to the

drums over which the ropes for drawing the im- | i)

plements pass; these drums and ropes sre
described in the specification of Mr. Halls
patent of March 11, 1862. The object of this
part of the invention is to prevent the links of
the chain becoming clogged or fouled on the
tongues of the drums by earth, stones, or other-
wise. Grooves aro formed in the arms or spokes
A (see fig. 7) of the drums, in which grooves,
“ dogs,” or sliding plates B are moved out to
push or release the links of the chain from the
tongues. The inner ends of these dogs or plates
carry rollers C, which ride against a cam D on
the shaft E, which carries the drum, so that at
each rotation of the drum tbe projection F of the
cam bears against the rollers C and pushes out
the dogs B. The dogs are forced inwards bythe
chain as it reaches the drum. The cam can be
moved to the right or left by a lever G to enable
the chain to be given off at any desired angle
The dogs are held in ves and are prevented
coming entirely out by a plate I. A metal plats
or fender H is also fitted on the engine or other-
wise to assist the passage of the rope or chain to
or from the drum.

. P oA
A line of mlwng is projected between Downbam,
Stoke Ferry, and Brandon. Mr. Harkness, the
engineer consulted, estimates the cost of the kine,
which would be 16} miles in length, at £8,000 per
.
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PAPER-SIZING MACHINE.

PAPER-SIZING MACHINE.

A ermaT improvement has been effected
in the method of sizing paper by means

of an spparatus which is the patented
mvention of Mr. William Weatherley,
of Chsrtham, Kent, paper manufacturer.

This invention consists in performing the opera-
tion of sizing paper partly by applying the size
on one side of the paper previous to immersion
in the usual sizing trough, and partly by reliev-
ing the psper when soaked with size of all
w#nin or pull, and for these purposes a roller
is wed which is supplied with size, over or
uwnder which roller the paper passes before
eotering the usual sizing trough. The accom-
panying engraving shows a side view of a
machine for sizing paper, constructed accord-
ing to this invention. a a' are two rollers
connected to & bar b, which is supported by
sandards on the frame., ¢ is a roller, which is
termed the first sizing roller; it revolvesin bear-
ings on the frame and is driven by band gearing.
ddare arms ceontred at e to a cross bar. Kach
of these arms haas conneoted to it two small rods
g gattached to bell crank levers h h, the outer
ads of which levers carry a rollers for the pur-
pose hereafter mtated. The bar f has other arms
kkkeyed to it, between which a second sizing
roller L is freo to revolve. On the outer ends of
the arms d d are pinions farnished with handles
toallow of their being turned. The spindle on
vhich the pinions are mounted is weighted to
counterbalance the weight of tho roller I. The
pinions gear into racks m fixed to the side frames.
Abolt n passes through the arm d into the side
frame for the purpose of securing the roller 1 in
any desired position. The shaft p of the roller 1
Tests upon sng{;om g when it is in the trough.
The arms k k also carry aroller », under which
the paper is made to pass as hereafter described.
The band which drives the roller I passes round
mall weighted wheels; the weights are free to
slide up and down a vertical bar to allow of the
slack being taken up when the roller is lifted out
of the size trough.
action is as follows:—Paper when first
brought from the drying cylinders is passed over
the roller ¢ under the central rod b and roller o',
overthe roller 4, through and between the roller r
aud transverse bar f, into and between the press
nolls s¢, to the reels, as represented by the dotted
lives; the pinions are then raised with the arms
dd; the action of the short rods g g and bell
crank levers h h brings down the roller ¢ olear
of the paper, and the roller  is immersed in the
size carrying the paper with it; the tension thus
put upon the paper causes the rollersa a to turn
upon their central bar b, whereby the paper is
broaght down upon the roller ¢ and becomes
tized upon its under surface owing to the roller
¢revolving partly in the size trough; this sizing
of ons side of the paper moistens it, drives out
:‘t ;lr&;l;:a:;ndon it more fit to b; snl‘);:ittgd
e ordi sizing by being under the
roller 1 as repre.el:ad yby thep;u‘l’lelines. The
roller ¢ is driven at s greater speed than the
toller 1, to relieve the portion of the paper
strain or pull and to ensure a sufficient sup-
Ply of mze to the under surface of the paper

—_———
’ ~

e N
s N

before entering the trough. The roller a! is
weighted according to the thickness and quality
of the paper to be sized.

CASKET PORTRAITS.
IN the report of the Dublin International Exhi-
bition jury on Section 80 (Photographs), the fol-
lowing desoription of Mr. Swan’s casket por-

traits occurs :—One of the most ourious novelties | P&P®

in the plotographio exhibition is the production
of what is called ‘“casket portraits,” specimens of
which are contributed by Mr. Swan, the inven-
tor. For such a really ingenious, original, and
soientific contrivance, it seems that the author
might bhave found a more appropriate name,
designating more properly the principles upon
which it is based, and the manner of its con-
struotion. It is, in fact, neither more nor less
than a real stereoscope, in a different form from
that well.known instrument. Without being
oounscious of it the observer has before his eyes,
a8 in the ordinary stereoscope, a picture com.
posed of two different photographs auperposed,
each one se) ly. visible to one eye and in.
visible to the other. These two pictures, placed
at right angles on the two sides of two rectangun-
lar prisms, with their hypothenuses in contact
forming a quadrangular block of glass, are
covered to the eye, one from the back surface
by refraction, and the other from ita hypothe-
nuse by reflexion, after having been refracted
upon it by the other prism. By the optical law
of the angle of incidence and reflection, the
reflected image is seen only by one eye, the
axis of whioh ooincides with the reflected ray,
and is invisible to the other eye; and by the law
of refraction the other image is seen only by the
eye the axis of which coincides with the re-
fracted ray, and is invisible to the other. 8o
that when the observer is placed exaotly in the
position from which each eye has the exclusive
peroeption of the image, whose perapeotive
belongs thereto, the two images coalesce on the
two retinm, and the stereoscopic perception is
brought out in all its beanty and force. The
only defect of the apparatus is, that the obser-
ver is obliged to find the exact position from
which the phenomenon takes place exclusively,
and if he lose that position, by the slightest
movement of the head, he sees only one or the
other image, and there is no illasion of relief,
the pioture having the flatness of the single
photograph which represents it. Nolwith-
standing tbat imperfection, Mr. Swan has suc-
ceeded in contriving a most ingenious instrument,
which elegaotly illustrates a very extraordinary
phenomenon of optics.

A BREAKWATER IN MOUNTS BAY.

We understand that a company is in course of
formation at Penzance with the pu of carry-
ing out works at Newlyn, on the north-west side
of Mounts Bay, for the construction of & deep
water harbour, The works will consist in run-
ning out & breakwater to the extent of 1,750f%.
from Cairn Gwavas Point, 8o as to protect the
barbour from the south-eastern gales; it will be
naturally protected from all other winds. A
long sea wall will also be built from the point as

far as Newlyn Green, on which it is proposed to
build wharvee, The greatest depth of water at
low water spring tide will be about 40ft., 8o that
it will acoommodate the largest of vessels, and
a8 it is confidently expected that both the nar-
row and broad gaunges will be brought down to
the wharves, and as Penzanoe is the last and first
port on the Western Coast of England, and by the
nataral construotion of Mounts Bay vessels can
come in and leave by any wind, when they can-
not reach an eastern port, therefore the pro-
moters anticipate that a large trade will be
developed by its construction; and at the same
time it will offor an excellent place of refuge for
wind-bound vessels, which is so much wanted on
that part of the coast. The breakwater will be
built on the caisson principle, but after a much
improved method, which will expedite the work,
and give it greater strength. The wharves will
be built so that vessels can discharge afloat.
Messrs. Trescowthick and Floyd are the engi.
neers, and their estimated cost is about
£120,000,—Building News.

GUN TRIALS.

Two Palliger rifled guns have just been proved at
the Woolwich butt with two rounds of 27}1b. of
powder, and shot of 115lb. weight each. One of
these guns has fired 800 rounds, and the inner
tube has beenreplaced. The other gun formerly
had a steel tube inside the coil tube. The steel
tobe was a supposed improvement on Major
Palliser's plan. It did not fully answer the anti-
cipations, as it split the first time the gun was
fired. The gun, however, did not burst, as has
been erroneously stated in some ofthe morning
rs. The tube has been replaced with a
coiled tube similar to those of Major Palliser’s
other guns. The guns are old 68.pounders,
condemned as unfit for service. They will be
sent at once to Shoeburyness, where they will
be fired with 22ib. charges and shots of 115ib.
weight each. The proof was highly satisfactory,
the Ordnance Seleot Committee having reported
that no rifled gun of any kind has as yet fired so
many rounds with the same amount of charge
with equal snocess, After the proof of Major
Palliser’s guns, a couple of Captain Blakeley’s
seven-ton hammered cast steel guns were
brought forward in froot of the butt, and having
been loaded with 30lb, of powder, and shot
weighing 200lb. each, were fired two proof
rounds, most successfully, The guns are manu.
factured to the order of the Swedish Government
to form a portion of the armament of one of
their naval corvettes. A large number of guns
of similar diameter—namely, 8}in., have been
recently manufactored by the same company
and despatoched to the GGovernments of Spain,
Portugal, and Japan. We understand that Cap-
tain Blakeley is now engaged in turning out two
mammoth guns—the one of 13in. bore, and the
other of 15in. They will oarry charges respec-
tively of 90lb. and 100lb. of powder, and 900lb,
and 1,3001b. shot.

ON THE DISCOVERIES IN CHEMISTRY
APPLIED TO ARTS AND MANUFAC.
TURES.

By De. F. Crace Cavrverr, F.R.8,
(Concluded from page 249.)
Now, let us return to the subject under considera-
tion, viz., that a spectrum is produced by the de-
composition of light when it isrefracted at an angle
of 60 de%;; and that the result of that decomposi-
tion is the production of three primary and four
binary or complementary colours. Farther, that
the red portion of the spectrum represents calorific
rays of light ; that the green and yellow represent
light-giving rays, and violet and the rays be-

F)nd it the chemical or actinic rays of the same.

hilosophers have for a long period been able to
measure accurately the intensity of the heat-giving
rays, by means of a thermometer or the thermo-
electric pile; and though we had a general know-
ledge of the intensity of the chemical rays of light,
still we had no method of accurately measuring its
real intensity, and conveying our results and ob-
servations to others, till Professors Bunsen and

Roscoe filled up this important gap. These gentle-

men's researches will be of great service to science

and to society, as they will throw much light on
many meteorological data, and enable a chemist to
study with more precision than has been previously
done the chemical phenomena of vegetation and
other phenomena connected with the chemistry of
agriculture. For example, the thermometric ob-
servations giving the mean monthly or yearly tem-
ture of a country no means yield all the

ata required for the estimation of the true clima-
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tology of the place, or of its plant or animal pro.
ducing capabilities. For these purposes we require
to bave not only the amount of solar heat directly
or indirectly reaching the spot, but likewise the
«mount of ical active solar light which may be
grmn_t there, This is strikingly exemplified by the
ollowing example given by Dr. on acom-
ﬁmon of the mean annual temperature between
orshawn, north latitude, 62 deg. 2 min.; west
longitude, &dog. 46 sec.; temperature, 45°6 deg.;
an Cu-h!le, north latitnde, 54 deg. 55 min. ;
west longitude, 2 deg. 58 sec.; temperature,
469 de_g.; . difference, 1'3 deg. From these
figures it will be seen {hat the mean annual tem.
rature is nearly equal, but the quantity of sun-
ght falling upon those two places differs most
widely, and we have s corresponding differenca in
true oi:mtological results. Thus the flora of the
Faroe Islands and the Shetland Islands is of a most
limited description. Only bardy varieties of shrubs,
and no trees or flowers, exist there, while at Carlisle
we have a luxuriant vegetation accompanying a
most sunny sky. How essential, then, are the rays
of light to vegetation. These gentlemen have also
ascertained that those rays are in ratio with the
intensity of that light; and still further they are
also in ratio with the chemical or actinic rays of the
sun; and thus the researches of these savants will
enable them to measare with accuracy those chemi-
cal actions, It is impossible, in a lecture like this
to render justice to their researches, therefore 1
must refer those who wish to consult them to the
Philosophical Transactions of the Royal Society.
8till 1 may state that these gentlemen’e photo-.
chemical instruments are based on the following
data, namely, that equal intensity of light produces
in the same given space of time equal shades of tint
on surfaces prepared with chloride of silver of uni-
form sensitiveness. Thus it is shown by experimentas
that a tint attained by paper 80 prepared is constant
when the quantity of light falling upon it also re.
maing constant, Light of an intensity of 50 deg.
falling upon a paper for the time of one minute pro-
duces the same blackening effoct as light of the in-
tensity of 1 deg. falling upon it for the time of fifty
minutes. Koowing these laws which regulate the
degree of shade of the paper, and baving a surface
ofa perfectly constant degree of sensitiveness, it is
easy to obtain the absolute measurement of the
chemical action of light.

The next discovery to which I desire ‘o draw your
attention is still inits infancy; but I am induced to
refer £o it from two considerations. The first, that
it may render great service to society by enabling us
to preserve the lives of many thousands of our
fellow-creatures in our coal-mines and other under-
ground works, and also because it is a beautiful
illostration of the amount of knowledge that a man
requires at the present day either to understand or
appreciatafally the discoveries of others, or toenable
him to attempt any original invention of his own.
Unless a person Eououea the rudiments of the lead-
ing sciences of the day he will never Le anything
but an imitator, and will never sncoeed in improv-
ing the inventions already made. It is certainly
most interesting to witness how the most abstruse
branches of science are brought to bear on arts and
manufactures, and no better example can be given
than the app‘ication of electricity under varions
forms to what is commonly called the telegraph.
The invention which [ am now about to bring to
your notice is duo to M. Dumas, 8 young French
engineer, and to M. Brequet, of Paris, who is also
pu.ctlcaliy connected with telegraphy. To enable
these gentlemen to carry out their discovery they
have had to study, and be perfectly acquainted
with the researches of many of the most eminent.
men that science bas produced during the last ha!f
century. Thusthey employ the galvanic battery
which was discovered by Galvani, and perfected by
many philosophers, uatil brought at last to its pre-
sent perfection. They use a mixture of bichromate
of potasb and sulpharic acid in a Bunsen battery.
They bave also had recourse to magnetic-electricity,
first discovered by Faraday, a:ﬁn brought to its

resent perfection by the researches of MM. Nobili,
ason, uerel, Joule, and others; and to
enable them to construct their apparatus they have
applied, with great ingenuity, the inductive coil,
the result of many discoveries, and brought to great
perfection by Rubhmkorff, the vibrating interrupter
of Dancer, and also the condenser of Fiquier.
Farther, they mnst have had the knowledge of the
stratified light and the application of it by Gassiot :
the fluorescence of light by Stokes and Becquerel,
and their applications to glass by Geissler. Allthese
faots prove the correctness of my statement, how
vast is the amount of knowledge required to makea
little discovery. The sp‘pamtuo invented by these
Entlemen is portable, for a miner carries on his
ck the above-mentioned galvanic battery, and
this generates the force required, which is multi.
iﬁ , increased, and brought to light by the
ubmkorff coil, which is also confined in the same
leather case, occupying only six inches; the mag-
neto-electricity passes through wires covered by
vulcanised india-rubber, and these are in connection
with a thick glass tube, in which a vacuum has been
made, and this contains a fluorescent tube of

Geissler, which becomes luminous or fluorescent by
the passage of the electricity through it, generated
by the coil and the battery.

Although both light and electricitiv’ are most
interesting subjects, and could well be made the
subject of many lectures, still I am bound to leave
them on one side, and draw your attention to
other facts deserving of mnotice. It is well
known to all ehemists and philosophers that matter
has a great tendency to assume a geometrical or
crystalline form, and that whenever the atoms of
matter are sufliciently free for molecular attraction
to have its full influences attraction between the
atoms takes places, and gives birth to well-defined
crystals. The following examples can be cited :—
The slow condensation of the vapour of iodine,
whieh gives rise to well-defined crystals, as well as
those of camphor and other volatile bodies. When
sulphur, bismuth, and other substances are melted,
auJ‘ allowed to cool slowly, and the excess of the
fluid remaining among the orystals is poured off,
well-defined crystals are found to exist in the
mass, which apparently would have disappeared
had not the excess of fluids been poured off, for in
this case the molecules of the remaining fluid mass
would have solidified among the erystals, and would
have prevented the observer from seeing that the
molecules when freed in the fused mass had assumed
a crystalline form. The tendency of molecules to
assume a geometrical form presents in many in.
stances curious phenomena. Thus, for example, a
veasel may contain acetic and carbolic acids—and if,
say at & temperature of 40 deg. or 50 deg., a crystal
of either of those substances is placed in contact
with its own fluid, the entire bulk of fluid passes
in a few seconds into a 8olid crystalline mass. The
manifestation of that force is also beautifully illus.
trated in the following instance :—If a tin plate be
heated to a moderate temperatnre, and a drop of
water be allowed to fall on its surface, and the
plate be dipped for a few minutes into weak mu-
riatic acid, it will be observed that the whole sur-
faco of the plate is affected, and that where the
water fell it Ka.s assumed a most beautifally waved
and iridescent surface. If this surface be exam-
ined under the microscope it will be found that
under the influence of the vibrations generated by
the cold fluid falling upon the heated plate, the mass
of molecules have passed from their amorplious con-
dition to that of a crystallised one. We all know
this alteration in the tin-plate surface was particu-
larly applied many years ago to Eroduoe variegated
surfaces on our tea-trays and other similar domes.
tic vessels. It should also be stated that this effect
was greatly enhanced by the skilful application of
coloured varnishes, which increasedthe value of the
mercantile article. This discovery, which is due to
an eminent chemist of the name of Prout, clearly
proves, as those before cited, the power which mat-
ter has to assume a crystalline form. I cannot,
however, refrain from adding the following im-
stances, in whioh the mere vibration of particles of
matter is sufficient to change amorphous bodies in-
to orystalline ones, The first is that which often
takes place in the iron used on railways. The most
striking example is that of the iron links used to
unite waggons where it is found that the fibrous,
tenacious link made of malleable iron istransforme:
into a crystallised, brittle link by the constant vi-
bration it is subjected to by railway traffic.
Another example 18 that shown by the peculiar
action exercised by intense cold on the molecular
state of iron, as shown by the brittleness of the
metal in Russia and other cold climates; this was
the case in December, 1839, in England, when, as
will be remembered with regret, many railway acci-
dents occurred, owing to the rails becoming crystal-
lised and brittle.

The power which molecules have to assume a
crystalline form has recently been the study of Mr.
F. Kuhblmann, an ominent chemist of Lisle, and he
has given to that force the name *‘ crystallogenic.”
I shall endeavonr to lay before you a short epitome
of his researchos, which are not only interesting in
a scientific point of view, but aleo in consequence
of the mode in which he has applied it in connec-
tion with arts and manufactures; and those who
take an especial interest in the matter will read
with pleasure his researches in the Comptes Rendus
de U Academie des Sciences de Paris. M.Kuahlmann,
baving mixed a certain class of substanceswhicherys-
tallised with;facility, as mannite, sulphate of zinc,
iron, copper, with a thick solation of gum, or any
othersubstances interfering with the free crystallisa-
tion of these substances and having spread the mix-
tures on glass, he found, by exposing such prepared
platesto the atmosphere, that gradually the water
would evaporate, leaving a dry mass, in which could
be observed most beautiful arborisations, Each of the
solutions will produce a well-defined design which
is not always identical, although operating under
the same circumstances. Still they assume very
similar forms, being in some instances that of stars,
and in others that of leuves and wreaths. These
modifications are obtained by the strength of the
solution, the naturelof the salt, and the mode of
preparation. Kuhlmanun further obeerved that, if
amorphous substanoes, such as magnesia and ui-
oxide of iron, or chromium, be mixed with bodi

susceptible of crystallisation, and these added to &
gummy fluid, the amorphous particles are drawn
into the crystallising substances and follow the
outlines; and if these are produced on surfaces,
such as those of glass or porcelain, and heat ap%' e
the gummy matter will be destroyed or volatilised,
and the cr{utalline medium and the amorphous
substances become incorporated and fixed 1a the
porcelain, reproducing on its surface s crystallo-
genic design. These researches which I have the
pleasure to lay before you will show you the prob-
ability of carrying out these results to a satisfactory
issue, Of course, the glass or porcelain manufac-
turer will easily understand that he will have to use
borax or phosphate of soda, or other flux, as a
crystallising medium, if he wants to produce in his
art the results that;1 have stated. . Kuhlmann
has applied his crystallogenic process with great
succoss to photography, and also to the art of en-
graving metals, As thelatter may have some in-
terest, I will give youan outlino of his process. It
consists in producing a crystallogenic design on the
surface ofaniron or copper plate, and then nprly-
ing on the so-prepared surface—say a sheet of lead
or copper—and submitting thenr to high pressure
when the design would be impressed upon the
plate. The embossed plates, by being placed in a
prepared solution, and in connection with a galvanic

current, will ean’ly give birth to a fac simile in
relief, which can be used as a printing surface. It
is with pleasure that I am able to state that, though
I part with these interesting researches for the
present, I shall have the satisfaction of referring to
them again in a subsequent part of this course of
lactures, when I shall speak of same researches

this gentleman which have a moreimmediate bear-
ing on the progress of science, .

It has been for along time a disputed questiom
whether the stained windows we all admire in old
cathedrals could be restored in such a way as to re-
sume the brilliancy thoy had at the time the{ were
placed there by the artists. At all events t! is
now no doubt that this can be effected by the pro-
coss discovered by my eminent master, N. E. Chev-
reul, as is iroved by the application of it in con-
nection with the restoration of stained windows
existing in a well-known church in Paris—that from
which the tocsin of 8t. Bartholomew was sounded,
¢ 8t. Germain des Pr2s.” The process devised by
M. Chevreul is highly practical ; it consists in re-
moving the stain nfla. from the windo and
dipping it for several days, first, in a weak on
of carbonate of soda of a specific gravity of 1°068,
then washing it, and dipping it for several hours in
a solution of mauriatic acid of a specific gravity of
1'080. On the glass being washed and dried, it will
be found as brilliant and beautiful az when it came
from the hand of the manufacturer. M. Chevreul
has found that the dim and dirty l‘rpeannoe which
stained glass assumes by time is due, espacially in
large towns, to the various products o}smok_a A
first condensed on the glass by fog and rain,
then, becoming oxydised, they act as a cement to
various mineral matters, sach uchalkﬁ,agypmm, ax-
ide of iron, &c., which help toimpove the trans-
parency of the glass. The alkali acts upon the or-
ganicmatter and dissolves it, while the muriatic acid
removes the minerals. The durability of glass placed
in our monuments is extraordinary, when we bear in
mind the curious results published some years since
by the eminent chemist, Pelouse, who observed that
when window, bottle, and other varieties of glass
were reduced to a fine powder, and mixed with
water, they were soon acted onm, yielding a large
quantity of silicata of soda to that flaid, amoun
in several cases to eight or ten per cent. in col
water, and even to thirty-six per cent. when the
finely pulverised glass was boiled in water; and
that, In many cases, it was a definite compouad
which was dissolved from the glass, namely, a sili-
cate of soda, composed of three equivalents of silica
and two equivalents of sods. M. Pelouse explains
the extraordinary difference in the effect which
water produces on glass when in masses ot
plates, as compared with its influence on the same
substance when reduced into a fine state of powder,
by assuming that, in the first instance, water does
not act because it seldom remains sufficisntly long
in contact with the glass to act upon the elements
which compose it; while, in the ocase, thes
exist numerous points of contact between the fluid
and the solid body, thus facilitating the action of
tue fluid on the eolid material. I am inclined to
think that the peculiar molecular condition the sur-
face of glass assumes, when manufactured in plates
or otherwise, must exercise a great inflaence on
the property which glass has to resist the actiom
of water. If it were not 80, how could be explrimed
the limited action which watery fluids such as wime,
cause upon the interior surface of a bottle though
they remain in contact for many years ? I can con-
ceive glass assaming a peculiar surface by the

tessure of the atmosphere, thereby producing a
omogeneous one susceptible of resisting the action
of water. A similar instance occars in the case of
polished steel, or of the rolled surface of wrought
iron, or the skin of cast irom, which resist the

chemical action of ither air or acide in & far
greater degree does the intevior of
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the substances which compose those metallic

ies.

WWhiht dwelling upon old materials, you will
allow me to give you an outline of a process devised
by M. Stabl for the preservation of antediluvian
fosils. We !.re aware how interesting ltf“thw pre-
serve relics of past ages, giving us some of the con.
ditions of the Yorld at vuriou:l periods. Thocelrelia
mmadmg' y fragile, and after many clumsy
sttempts M, Stahl arrived at his discovery. If the
fossil 13 compact and comparatively firm, it is satu-
nted by means of a brush with melted spermaceti

bat if it is friable, it is neeeesarty toemploya melted
wam composed of foar parts of spermaceti and one
of colophany resin, which in cooling gives great
wlidity to the mass of the fossil.

Iwould, in conclusion, draw the special attention
1o all artists who take an interest in decorative art
tothe interesting papers published recently by M.
Oafroy on the one hand, and M, Wiel, of Paris, on
the other; the first being in the * Technologisto
of lasttyear, the latter in the *‘ Annales de Chemie
ot de Physigue,’”” on their respective methods for
covering & metal with another more valuable by its
Woperties or precious "l;{ its qualities. These
methods have a special reference to cast iron or

iron. In Paris these processes, which ma

be mmed as not only ornamental but useful,
ave applied with great success. Thus, for
enmple, instead of the dirty, pitchy black lamp-
pots which ornament our Knglish towns, there
anbe seen in Paris elegant, well-designed bronse-
Eke posts, which are pleasing to the eye. The same
an be mid of the fountains on the Boulevard
Sebastopol, the Place de la Concorde, and many
ctberpnblit;})romemdu in Paris, which excite the
admiration of foreigners visiting that city.

Eorrespondence.

THE PROBLEM OF THE TORPEDO.

10 THE EDITOR OF THE *‘ MECHANICS’ MAGAZINE"
8i1z,—~The torpedo is gaining the attention to
-which it is entitled. It is an important matter, as
it will most aseuredly im upon sll maritime
States the construction of navies, adapted to a
change in naval warfare that is inevitable. The
torpedo is not, however, a novelty. So far back as
thotime of Queen Anne, a vessel of about 300 tons
was blown up in the river Thames. A history
:}Sﬁ be afforded of torpedoes; but we can dispense
; we reqmire to know what can now
be accomplished by torpedoes in the present state
o/ manl architecture, steam navigation, and of the
wrioas contrivances and means of applying explo-
sire agents under the surface of the water. In
Jsnuary, 1845, an experiment with a tor%e‘:io, spon
ssmallscale, was made in the Downs. e object
dfthe experiment was to illustrate the ex‘periment
made by Captain Warner in the summer of the pre-
eading year off Brighton, when he dectro,ed most
mt&dy the *‘ John of Gaunt ” by his ‘‘invisible
" or o in & very compact form. The
two experiments were differently conducted ; but,
severtheleas, the smaller, as intended, threw somo
light upon the larger, and showed the application of
torpedoes upon the oocean. The experiment in the
Downs was conducted in the following mauner :—
Alsrge boat was turned adrift, which represented
sshipat sea ; a Deal galley of four oars, armed with
s torpedo, represented a steamer of great speed
adapted to the service of such an arm. The torpedo
wms laanched overboard from the galley, which
towed it to the object of attack. The course of the
was such as to pass ahead of the large boat,
the object of attack, and, by a proper adjust-
meut and management of the tow.line, the torpedo
v brought under the bottom of the boat, the
nlley going at the top of her spoed ; and when the
do was 80 brought under the bottom of the
boat, it exploded. The explosion was such as to bilge
tbo boat extensively, and to throw up fragments of
the boat with a column of water to the height of
aboat 30ft., though the torpedo was charged with a
few ounces only of explosive composition. The
o was exploded by pressure ; it could explode
oly when in contact with the object of attack;
contrivance and arrangementa for such mode of
e on are exceedingly simple, and equally safe
1 application, _This short sketch may throw some
light upon & subject of great national interest, but

10k yet understood by the mulﬁtlﬁle. Orr

AVAL ICER,
October 1.

THE FRENCH GUN OF THE FUTURE.
Bie,—The servico that the MecrANICS' Maea-
UNE bas rendered in ventilating scientific questions
consected with the War Department, and thereby
to light and securing to the country many
Taluablo inventions which would otherwise have
h put on one side, is well known, and I am, there-
ore, gratified to find my humble exertions to ad-
Tance the science of gunmaking, and my claims for
tousideration by the Government, so fairly appre-

ciatod and upheld in the article in your journal of
the 13th; and I am not sorry to find that your re-
marks havae called forth a reply from Major Palliser,
as by fair discussion, for which I feel assurad you
will open your columns, the truth will be discovered
at last. Before, however, applying myself to answer
Major Palliser’s lotter, allow me to refer to the ob-
servation of yours, to the effect that you can detoct
a difference between my proposal of 1860 and Major
Palliser’s of 1868, in the taper of the bore and the
bollow screw or nut used by him. No doubt your
observations are on a pe of my provi-
sional specification of 1860, in which, as you are
aware, it is only necessary to give in general terms
a description of the invention, and in which conse-
quently I did not specify any particular method of
inserting the tube; but in the specification of the
invention I sent in to the War Office in 1860, which
contained more details, I distinctly propose that
the gun should be bored slightly taper and the tube
turned to oorrespond, in order to insure when
simply forced into its place the proper amount of
initu{ strain being placed upon it, 8o that even in
this detail, as well as in the general principle, I
forestalled Major Palliser. As to the hollow nut or
washer he uses, wkether this being placed at the
mussle instead of at the breech would evade my
second patent of 1862 has yet to be decided; it at
least fulfils, though in an imperfect way, the office
of the screw I employ at the breech in confining the
tube longitudinally.

Major Palliser asserts that I never proposed
lining a cast-iron gun with a tube of coiled wrought
iron ; but this is an error on his part. So far back
as the year 1855, I commenced a patent (March 6,
No. 496) in which I specify constructing ordnance
of coiled wrought.iron or steel tubes, which I aban.
doned from want of time to attend to it, and which
Sir W, Armstrong subsequently worked out suc-
cessfully. Now surely I could not be denied the
use of an invention which I had presented to the
public. I certainly considered myself free to useit,
and when I first proposed to line cast.iron gans, I
undoubtedly intended using coiled tubes if it suited
me, but did not mention any particular kind of tube
in .my provisional specification of 1860, as I never
contemplated claiming that particular combination
asa iality ; this I could not do, nor can Major
Palliser, for it has already been done by Mr. J. C.
Haddon, in his patent of August 8, 1855 (No. 1,795),
since lapsed, in which he describes making the tubes
of coiled wronght-iron bars, and casting the gun
upon sach tube. If, therefors, Major Palliser rests
his claim of originality on this combination, I fear
it will prove a very slencer one. However, afthongh
I cannot conocede to him the riglht to prevent my
using a coiled tube if I think fit, I certainly give the
preference to steel, and am quite prepared to back

my gun witha steel reinforced tube fitted intothe cast
iron, against any gun he can produce with a coiled
wrought-iron tube having the gun cast onit. As
re his experiments with the 3-inch gun, in the

first place the test was a very moderate one, and in
the mext, the gun was on too small a scale to prove
anything ; the tube, which of so small a size can be
made very perfectly, would probably have done all
the work itself without any assistance from the
cast-iron casing, and therefore it would matter
little how it was put on. As to the9-inch 12-ton gun
now being made, it will be time enough to talk
about that when it has proved successful. I will
not give expreasion to my opinion, lest I should
commit myself in the way Major Palliser did, when
he twice publicly userte«i, ‘previous to the successful
trial of my gun, that it radical defects
which would be fatal fo its success.” If Major
Palliser’s second gun, his discarded child, did not
behave itself so naughtily as I described, I am sure
I beg its pardon for a little freedom of speech ; at
any rate, it split its tube by Major Palliser’s own
admission, and I also heard it blew off its mussle at
the same time, which you must admit was very bad
behaviour. As to his third gun, he does not allude
to it ; I presume that was his. 'Well, what did that
do? It burst (I hope I am correct now) at the
81st round with the ordinary test a Uoutrance, 161b.
of powder and increasing cylinders.

ow, in the MecHANIC' Maaazine of March
16th, 1860 (page 171), is an account of an ordinary
cast.iron
which sustained 75 rounds, so that, comparing
these two guns with ordinary cast-iron guns and
keeping in view the greatly increased strength re-
quired of modern rifled guus, I think anyone of
oommon sense and sound judgment would have de-
cided that the attempt to strengthen them in this
way was a complete ?t.i.hre. I presame, then, that
the further encouragement given to Major Palliser
to continue experimenting rested om the greater
success of the first gun. But this was minein every
way. Why, then, at this period was I not called in,
eepecislly?aa I had then proposed aplan of improv-
ing onit

ith respect tothelast rifled %-glonnder of Major
Palliser.  This 6-ton gun, according to his own
showing, fired 800 rounds, which disabled it, and its
failure had commenced at the 750th. The charges
were—20 rounds with 121b., 40 with 20lb,, and 740
with 16lb. and 100ib. shot, making altogether

68-pounder, cast at the Gospel Oak Works, ¢

12,8801b. of powder burnt and 80,000lb, of metal
thrown. Compare this with my 3-ton gun; 510
rounds with 9lb. charges and 66lb, shot, 500 with
1641b.,and 1001b. shot, and 10 rounds with 26}1b. and
1321b. shot, the total of which is 13,1051b. of powder
burnt and 84,9301b. of metal projected. is not
only actually exceeds the Palliser gun, which is
heavier by two tons, but there is also this important
difference,—~the Palliser gun failed, but the Parsons
gun was as as ever, as far as its strength was
concerned, after the l,0i0 rounds, Whether these
facts were known tothe Ordnance Select Committee,
before'thel; made the statement attributed to them
by Major Palliser, that * no rifled gun has ever fired
%o many rounds with such charges as his 5-ton
gun,” I cannot_say, but there is no excuse for a
publication of it since the test of my gun has been
made known, as the above facts show it to be alto-
gother incorrect. Bofore the Palliser gun can be
considered equal to mine, it ought to besr unin-
jured the same number of rounds with charges of
the same relative proportion to its weight, that is
to say, with charges two-thirds heavier than thoss
sustained by mine, viz., 510 rounds with 15lb.
charges, and 1101b, shot ; 500 with 274lb. and 1661b.
shot ; and 10 rounds with 44lb. char, , and 2201b.
shot, Why is not such a test as this applied to it
now, instead of the paltry charge of 32lb. and
1151b, shot, which Major Palliser states it is now to
be subjected to ?

. Whatever Major Palliser may aayas to the object
in redacing the calibre from 8in. to 7in., a simple
sum in addition and subtraction will ehow that
with his plan it cannot be helped. The outside
diameter of tho gun at the smallest part of the
maszle is barely more than 16in,; if the tube is
13in, and the calibre 7in., it only leaves lin. of cast
iron round it (a mere shell) and 3in. thickness of
tube. Now, the experiments show that the Sin.
tabe is insufficient ; what wonld be the result if
the calibre of 8in. were retained and the tube re-
duced to 21in. P—of course, a still worse failure.
Therefore it is impossible 5] introducing the tube
from the muszle to retain the calibre, and get
sufficient thickness of tube, and this is the real
reason why the calibre is reduced. Now, by my
plan, I can retain the 8in. calibre and get 4iin.
thickneas of tube at the breech, making it what I
s:lgue at the mussle. As tothe guns not admitting of
firing with this calibre and suitable charges, that
is a lame excuse. There was no difficultyin firing
1841b, charges and 100lb. shot from my 3-ton gun
with a 6lin. bore, and charges of 25lb. and 1501b.
shot might be as easily fired from a 5-ton gun with
an 8in, bore ; 2 much more powerfal gun would be
obtained, which would be capable ot firing the
existing round shot with a ¢ of 301b. if re-

quired,
I am, Sir, yours, &c.,
Blackheath, Oct.25.  ~ ' PB. M. Pamsoxs.
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The Mmowanios’ MAGASINE is sent post-free to sub-
soribers of £1 1s. 8d. yearly, or 10s. 10d. half-yearly, pay-
able in advance, Post-office orders made payable to Mr.
R. A. Brooman, of 166, Fieet-street, E.C.

Advertisements are insertad in the Mxcuanios’ Maaa-
SINE at the rate of 6d. per line, or 53d. perline for 8 inser-
tions, 5d. per linefor 13 insertions, 4id. for 26 insertions,
and 4d. a line for 532 insertions. Kach line consists ot
about 10 words. Woodcuts are charged at the same rate as
type. Special arrangements made for large advertise-
memnts.

All communications should be addressed to the Epirox,
166, Flcst-street.

fo izsure inesrtion in the following number, advertiso-
meats should reach the ofice not later than 6 o'clock un
Tharsday evening,

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

Recervep.—W, R.-Y, E. J.—J. H—W. H. K.—
V.W.V.—J. B.—W, H. H—A. C. and Co.—J. H,—
}V.E H.J T.—W. W.—R. P.E.—J, H. E—W, R,—J. H.—
G. H. (Wakefield).—We know of no other address than
that given in the artiole in whioh Mossrs. Smith's ocentri-
fagal apparatus is described.

‘M. M. (Brest).—Yoar suggestion w.1l receive our atten-

on.
C. G. (Olerkenwell).— Your letter is only suitablefor our
advertisement columns,

Wiscellanen,

The unexampled success which has attended the
Eroeeedmgs of the Credit Foncier and Mobilier of

ngland (Limited) is evidenced by the highly satis-
factory dividend and bonus of 40 per cent. which
has just been declared. Besides these results the
company had in hand on the 30th ult., £200,000,
in the shape of a general reserve fand; £100,000
in a dividend rcserve fund, and clear profits-of
£50,805 4s. 9d. In this igroeperous state of mat-
ters, and on account of the increasing amount of
business, the directors have decided upon allotting
the remaining capital of the company, consisting of
100,000 new shares of £20 each, and on which only



