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£5 paf ihareis to be called up. In thisissueit is
md to allot 50,000 shares to the present share-
iﬁ , and 50,000 shares to the general publie,
These new shares will participate ia the next distri.
bution of profits pre ratn with the existing shares
acoording to the athount of capital paid up thereon

Mr. James Bruce writes to inform us that he has
discovered a method of liberating oxygen gas in the
stomach, whioh he considers will pruve very benefi.
¢ial in the treatment of cholera, fevers, dysentery,
bronchitis, consumption, asthmas, and vertigo, as
woll as epilepsy. Hodirectsa drachm of nitrio acid

There is great reason to beliove that at no distant
riod this company will stand foremost among
o leading monetary institutions of the country.

Atcdrding to an oldsaw it is a wise child that
Jmows its own father, The sct of recognition,
however, is lees dificalt on the part of the parent.
Oblivious of this latter fact, the editor of the
Collisry Guardian transferred fo its columns on the
14th indt., an article on ‘' English Iton Ores and
their Proéuet.," which owes its parentagé to us,
having only & shott time previouely appeared in our
leading pages, For the reason above given we lay
elaim to no particular sagacity in making the dis-
coveéry, bat F:r other reasons we have no hesitation
in pubiinhing the fact of having done so. In plain
English, we say, then, that in this cool proceeding
the paper in question has only been equalled by a
certain American journal which we had to admonish
some four monhths ago, since the last time that it—
the Colléery Guardian—borrowed from our colamns
with:ﬂt the usaal compliment of an acknowledg-
ment,

On Woedtesday last the construction of the
Waterloo and Whitehall Railway, which is to be
worked upon the pneumatic principle, was com-
menced under thesupervision of the engineers, Mr.
T. W. Rammell and 8ir C. Fox and Son. The bed
of the Thames on the Surrey side of the river, at a
point nearly opposite College Wharf, and in a line
with Scotland-yard, is now boinf dredged by steam
machinery for the foundations of the south pier, on
which the iron tube will he laid. At Beotland-yard
the ground for tho Whitehall Station has been en-
closed in readiness for the building of the terminus
on the north side of the Thames. Messrs. Samuds,
of Poplar, are manufacturing the tube.

At the last meeting of the Metropolitan Board of
Works, the Thames Ewmbankment Committee
reported that they had considered the plan for the
eonstruction of the Metropolitan District Railway
to Blackfriars Bridge, and they expressed their fear
that complications and difficulties would arise if
the plan submitted by the railway company should
be adopted by the Board. The committee felt that
the works of the embankment shounld no longer be
retarded, and that immediate steps should be taken
to prepare plans and specifications for Contract
No. 8, and to carry out the works from the Temple
to Blackfriars Bridge simultaneously with the other
embanlment works, in 00 with the plans
sanctioned by Parliameat.

A small scrow steam yacht, built with plates of
steel, by Meesrs. Lungley and Co., was received a
few days ago at Woolwich, by vrder of the Board
of Admiralty, and was afterwards taken down
the river on a trial trip. The yacht was bailt
to the order of Lord Alfred Paget, who pur.
posed using it in wild-fowl shooting excursions. It
18 intended to be purchased by the Admiralty, and
appropriated as a steam pinnace to be attached to
the flagship at Portsmouth. The trial was not
satisfactory, inasmuch as it was found impossible
tokeep up a permanent sapply of steam, and the
mazimam rate of speed attained was barely six
knots per hour.

The report of Captain Tyler, R.E., upon his re-
cent examination of the Crumlin Viaduct shows
that there is no immediate danger to be appre.
hended from the present condition of the structure,
but toeusure the safety of the viadact and to allay
the public uneasiness certain additions and repairs
are recommended and will be made.

Another failuro is announced in the overdome
matter of workmen’s exhibitions. The late
North-east London Exhibition held at the Agrical-
tural Hall, Islington, which was brought to a close
on Satur&ay night, has proved in al respocts a
failure. In an art point ot view the exhibition
missed its mark, and towards the cloes degenerated
into the veriest mountebankism ; whilst, notwith.
standing the “attractions” of tight-rope dancing,
comic singing, and conjuring, the visitors were not
sufliciently numerous to make it pay, and there is a
deficiency of upwards of £1,500.

In 1845 the quantity of iron prodaced in Scot-
land was 475,000 tons; that uction gradually
increased, till in the year 1 it reached 930,000
tons. For the eame year the total production in
Great Britain, inclusive of Wales, was no less than
5,600,000 tons.

. The French Government has sanctioned the crea-
tion of a railway betweeu St. Michael and the
Italian frontier, on which locomotives will %l:
uatil the railway between St. Michael and Susa

regulerly opened.

In the Juries’ on Section 80 OgTa-
P‘i;;, Dablin mwm it is :ugge-ted(rl::mho
magunesiom Nght will be found extremely wdvanta-
B varing themaolver with photography Juring their
amusing themse
1gng and sualess winter, P i |

the acid may be increased to two drachms) to be

iluted with a quart of water, and which quantity
fs to be taken in the twenty.four hours; bat pre-
vions to drinking any dose of this acid mixture, the
petient is required to swallow a lump, or two, of
sugar, The result is the evolution of oxﬂe fn in
the stomach. Mr. Bruce advises a trial of it in the
oattle plague.

The operation of casting = large anvil block,
wei hing 100 tons, was saccessfully carried out
weei at the new works of Messrs. Bessemer and
Sons, at East Greenwich. This block is only in-
tanded for a 6.ton steam hammer, but the character
of the soil renders this extra size necessary. Another
smaller block weighing about 57 tons was cast near
the larger one. The work of casting these masses
was effected by the aid of the staff and plant of Mr.
Ireland, of Manchester, who, with his upper tuyere
cupola fmaee, not long ago cast a block in Bo{:on
which weighed over 200 tons.

The * Bellerophon ” is ordered to be fitted with a
light iron head 1n_order to lessen the force of the
large wave now thrown up by the frigate when
going throngh the sea at full speed, and, at the same
time, to give her head a handsomer appearance
than it at present es. During the time the
improvements are being effected, alterations will be
made in the screw propeller, the receat trials hav-
ing shown that the principal cause for the compa-
ratively low rate of speed realised was the character
of the screw fitted to her, which was much too
ponderous.

A Swiss invention has been introduced to aid
bees in the formation of their comb. Narrow sheets
of wax are imprinted by machinery so as exactly to
represent the dividing wall of comb between the
cells, These strips are attached to the top of the
empty hive, before the new swarm is put in, thus
enabling the bees to go immediately to work, and
also guiding them ia making the sheets of comb in
the proper direction.

The extreme heat which prewvailed on the conti-
nent during the vintage produced a curious result.
The grapes being in general very ripe formented in
the vats with extraordinary rapidity. A great por-
tion of the saocharine matter had not time to be
con into aleohol, and the wine, on acoounnt of
the saccharine matter remaining in it, will ferment
for a long time in the cask,

The Seine has been unusually low daring the g:t
surumer. It marked on the 29th of September last
072 below zero on thescale at the Pont Royal, being
lower than in any other previous dry year. In
October, 1858, it fell to only 025 below sero. In
conseqnence of this low state of tho water the au-
thorities have determined to complete a plan com-
menced in the year 1835 for rendering the river
navigable at all times, but tly abandoned.
It has been decided to keep six feet of water in the
river from Paris to Rouen by means of dams and
sluive gates. Such a work has been commenced at
Port-d.’Anglais, above Paris, and at Suresnes,
below the city. By these and similar works to be
constructed between Paris and the sea, sufficient
water may be maintained in the river to render it
navigable at all seasons,

There appears to be no truth in a report which
has been going the round of the papers to the effect
that the Prussian Government was negotiating with
M. Armand, of Bordeaux, and M. Jonet, of Mar-
geilles, for the construction of ten plated ships of
war. The report arose from the fact of the Prussian
Government having asked for estimates of plated
frigates from ten different shipbuilding firms. It
appears, however, that materials have been brought
from Dantzic for the construction of five building
sheds at Kiel, and the works are to commence im-
mediately. g

The barque dwin,” arrived at New York, re-

rts having passed, on the 10th September, in

t. 62" long. 34°48, ared buay marked *‘ Telegrap
No.8,” or *5.” The red flag was nearly gone, an
the captain of the *‘ Edwin ” believed the buoy was
loose from the cable.

It has been decided to adopt throughout the
naval service a new pattern of quill friction tubes,
fitted with loops and studs, on the gun, the deto-
nating hammers and tubes, as well as the friction
tabes mow in use, being acoordingly withdrawn,
and the new tubes universally adopted. All guns
now in store at the home statioms, whether in
ships in commission or in the steam reserve, are
to be fitted with the stud, and the vents enlarged
at the top, es recommended. 8hips now on
foreign stations will retaia the present praportion
of detonating tubes until put out of commission.

New iron mines have been disoovered in the
neighbourhood of Yrum, in Spain, for the wu:::f
of which a specialline ot railway isto beconstruoted.
The product of the mines wiH, i is estimated, reach
100,000 tons per annum, u '

Several changes bave recently been made in th
;ro?nmme of the Royal Polytechnic Iastitutiot

rofessor Pesper has introduced a lecture on polar
ised light and the phenomena of diffraction, in th
course of which he gives a very clear exposition o
the theory of light and the phenomens in question
and exhibits some most beautifal experiments. M
King describes the thermo-electric battery, illw
trating bis description by experiments with & larg
pile on Marous’s principle.

The Admiralty have given instractions fo
another of the iron mortar-boats belonging to th
squadron laid up at the eastern eng of aluthu
dockyard since the termination of the Rassian war
to be converted into a dockyard tender for servic
at Woolwich, whera the work of converting her ist .
be carried out. Although seversl of the mortar
boats have recently been brought into nse for va
rious pau there is still & large namber lyin;
high and dry at Chatham,

At the Birmingham Industrial Exhibition las
week, the first prise, of the valae of £35, wa
awarded to Mr. Peter Gaskell, the inventor an

tenteo of the cab indicator, which shows thi |

istance the cab goes, and the amount the passen '
gers have to pay.

A very valuable process bas been discovered ii.
France, whereby the pyrogullioc acid, so largel

med by phot. hers, can be made in m ‘
\

larger quantities aud at cheaper rates thai
hitherto. Ry means of the old process, 100 part)
of gallis acid yielded but 25 or 30 per ceat. of

'

Eyrognllic acid. By the jost mad: |
nown to the Academy of Bciences at Paris, by
M. de Luynes, 100 parts of gallio acid are made to

yield 60 parts of pyrocallic acid. The new proces: |
is a_somewhat complicated one, and the i
acid is first formed in solution ins
usual state.

If we may credit report, we may record the dis.
covery of a new planet, as the Boston (U.8.) Daily
Advertiser of the 10th inst. says :—** The following:
despatch was received here yesterday -—° Observa.
tory, Ann. Abor, Michigan, October 9, 11 o’clock:
p.m.—Mr. J.C. Watson states that he discovered n
new planet at about half-past ten o’clock this
evening. It shines like a star of the ninth and one-
half magnitude, and is situated in the right ascen-
sion, 14 deg. and 45 min.,, and in declination
6 deg. N.'”

The report of the directors of the West Flanders
Railway states that the working of the company’s
lines had been in the hands of the Société d’ Exploi-
tation sisoe the 1st of January last, and that the
whole was proceeding satisfactorily under the new
arrangement. With regard to the lines counceded
in 1864, the plans of the Roulersaad Ypres line
were under the inspection of the govermmeat
engineers, aad were being taker towards the
commencement of the works as soon as the plans
were approved. The Société d’Exploitation bed
not yet obtained power from the French Goveran-
ment for the extension of the line from Puperinghe
over the frontier to Hasebrouck.

With the exoeption of the small 4-gun eorew
vessel *‘ Myrmidon,” 695 tons, the ‘‘Balwark,”
two.decker, line-of-battle ship, originally desigmed
to mount 91 guns, is the only wooden vessel mvw
left standing on the buildiag slipsat Chatham Deck-
yard, the remainder having been taken dows, amd
the materials ussd in the general service of the
yard. The ‘‘Bulwark” was cemmemced about
seven years sinoe, and was soarcely hslf completed
when orders were reosived for the farther work on
ber to be discontinued, and for several years past
she has been lying idle on the stocks.

The fish in the river Thames are bearing testi-
mony to the bencficial effocts of the main drainage
scheme. The chairman of the Metropolitan Board
of Works at the last meeting stated that Mr. Web-
ster had sent him a fine roach that was caught in
front of the Parliament Houses. He kept it for
three days, but could not keep it longer. Simece
then other specimens of roach and dace have been
caught there.

We understand that a new railway is proposed
between Shefficld and Maochester, under the Lon-
don and North-Western system, and for which the
survey is being made. The route is to be through
Chapel.en-le-Frith, or a point near thereto, aad
thence through Castleton, Bamford, and Hather-
sage. Bazton, which is now sixty-one miles from
Sheffield via Ambergate, and tifty-four miles wa
Drontield, will be brought within twenty-flve miles.
It is expected that Manchester will be about two
miles nearer Sheffield than under the present sys-
tem of the Manchester, Sheflicld, and Lincolnshire
Company.

The workmen st Chatinm Dockyard have vom-
menced taking down the frames of the weeden
screw frigate * Belvidere,” 56, 500-horse power,
ome of the improved olass of 80-gnn unsreweured
wooden frigates commenced at that establishment
about #ix years since, but the building of which has
been discontinued for some years, thut class of ship
bsing superseded by iron-ciad frigates,

of ity
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Patenis fox Fnbentions.

ABRIDGED S8PECIFICATIONS OF PATENTS.
Yax Abridged Specifications of Patents given below are
classified, accopding to the subjects to which the respective
lnventioaq refer, in the following Table. By the system
of classification adopted, the numerical and ohronological
order of the spocificatious is preserved, and eombined with
all the advantages of a division into classes. It should be
understood that these abridg: 43 are prepared exclu
sively for this Magazine from official copies supplied by
the Gover and are thersfore the property of the
Proprietors of this Magazine. Other papess aré hereby
nn:ed not to produce them withous an acknowledge-
went i—
BorLxas Axp Furnaors,—891
BuiLbises 4xp BuiLaivg Marppians,—875, 911, 989
CHEMISTRY AXD PHOTOGRAPHY—$T3, 874, 800, 916
Currrvarion or Tas Soir. including agrioultural imple-
ments and machines,—Noné.

ELECTRICAL APPARATUS,—910

4 FAsRi08, including machinery for treating fibres,
palp, paper, Lc.,—887, 889, 901, 907, 919, 931, 928

-t

tom of the manld. Wa cannot here quote all the details of
theinyenti Paten pleted

879 H. W. King. Improvements in ventilating blinds,
Dated March 28, 186§.

This Invention conplsts in constructing blinds of a series of
segments of tubes pivoted at top and bottom npon station-
ary rods or hars gnd connected near;ove end to'studs upona
movable hay. The segmental plates or portions of a tube
are placed so close to each other that even when ip position
to allow of the passage of the g t of air, the
hlind cannot be seen through. The blind may be more or
less closed by causing the plates to move on their pivots by
meaus of the mavable bar. Patent abandoned.

880 E.8avAoE. Jmprovements in hardening and temper-
ing steel. Dated March 28, 1865.

"Phis invention consie's in the employment of solutions
in which to immerse the heatad steel, which possess a very
high degree of copducting character for heat, so that the
utmost rapidity in the cooling will be attained, for in this
the true theory of the operation appears to be involved.
The patentge hasdiscovered that metals having the greatest
conducting power for heat, and which can be held chemi-
cally in soldtion, titute those solutions medis, wherehy
results may be attained in hardening steel which have
hitherto béen wholly unattainable, Thus, he employs
solutions of gold, silver, copper, and other metals, and the
rau}ts obtained are io the direct ratio of the respective

Foon axdp Bavzmaass, includi P tus for prep
fond for men and animals,—898, 937

FURNITURE AND APPAREL, including household utensils,
time-keepers, jewellery, mausical instrurents, &0, ,—
819, 881, 883, 894, 903, 904, 908, 918, 823, 933

ﬁ:’lz:u‘;‘ MucEINERY,—883, 885, 835, 806, 909, 913, 934,

h:gll-ruu. HxaA7¥e, AD VENTILATING,—876, 887, 917,

Murars, iucluding apparatus for their manufacture,—
880, 898, 913, 923

MosLLANBOUS—81T, 893, 883, 014, 930, 838, 938

Roaps axp VxEICLES, including railway plant and oar-
riages, saddlery, and harness, &c.,—818, 884, 888, 895,
916, 913, 939,930, 981

8urrs A¥D Boats, including their fittings,—873, 890, 938

Stsau Exeisss, &a.,—908

Wasvans,—902, 933

812 W, WaLsa. Improvements in the eoncentration or
ion of all solutions where concentration or evapo-

ratien is required. Dated March 38, 1865,
This i i lat articalarly, to the manufacture
tic sada and potash b of soda and potash,
of di and P 2 , oF Yy vali or
aoid solotion, in which & quick conoentration ur evapora-
tion is essentially meoessury ; but it is also applicable to all
solations where a quick or speedy evaporation is required.
Far this purposs the inventor places or fixes an agitator of
any suitabie constructiov in the pan or veasel in which the
aforesaid alkalies and acid solutions are required to be con-
csntrated or evaporated, and he gives a revolving mation to
the agitator by placing or fixing to it a puliey, to revolve
inside the liquor or sojution, over which he passes a chaia,
and extends it to a pulley on the line-shaft above the psa
oc veasel. He thus avoids the necsssity of a cross-shaft and
stafng-bazes outside the pan or vessel. KFatent aban-

Alarid,

813 T. GLOVER, jan. Improvements in the consiruciion
of ships’ yards and spars. Dated March 28, 1865,

This invention consists in forming ships’ yards and spars
of bars of iron ot steel, of an angular or other suitable
section, combined §nto theform desired for the yard or spar,
tapering to both or either ¢nd, and bouand together by hoops
and piates bolted, riveted, or otherwise fastened, so as
thersby to form an open framework. Patent completed.

814 A.D. Gascon. A new febrifuge and digestive elizir,
(A commaunication.) Dated Mareh 28, 1865.

Thise i i ists in the position of a liquid
which the inventor calls febrifuge and digestive elixir, and
which he prepares as follows : —First, ju a quart of good
brandy he pats about three ounces of Socoirine aloes, or
aloes perfoliated ; second, three drachms of zedsary ; third,
three drachms of white agaric; fourth, three drachwms of
geatian; fifch, three drachms of saffron; sixth, three
drachms of rhubarb; seveoth, three drachms of theriaca;

ting powars of the metals and the specific gravity of
the solution. Patent completed.

981 1. L PuLvesmacuxr. Improvements in 'astenings
{;r pins, buttons. and oth¢r articles with metglilio backs.

ated March 28, 1865.

This ipvention is not fully desoribed apart from the
drawings. Patent completed.

888 F. A. Lrian. Improvements in the construction of
bridges and arches. Deated March 29, 18685,

This i i ists, principally, in formi
of hollow cast-iron pipes in liea of the nsual masoary, and
dispensing with boams and girders as they are usually con-
structed. Theee pipes, may be round, square, of wedge
Iike, but the patentes prefers the elliptie or egg-ahaped
form as better adapted to resist the crushing pressars with
less weight of material than any other. Vor bridges he lays
the pipes transversely to the roadway, and keys or bolts
them together, laying the hallast and building the parapet
walls upon them, allowing the end pipes to rest againgt
the abutments. When used as girders for saspension
bridges and other purposes, he casts the pipes in short
lengths, spans the chasm in the arch form and s
the roadway o supports a roof or other a‘mjm ahove or
below, as the case may be. Patent completed,

889 R. Hormovp and J. H, BoLrow. Oertain improve-
ments in maohinery or apparatus for drying * warps’ of
ootton and other fidrous substances. Dated March 29, 1866.

The patentees claim, first, drying warps by the applioa-
tion of heated air to their sarface during their passage ov
rollers, or whilst in tion, in the described ;
uoond‘y, the novel arrang [’ of the
chambers, heating apparatus, flues, and rollers for effecting
the said object, as described. Patent completed.

890 A.CuarLix. Improved apparatus for the {nstunta~
umias:owering and detaching of ships’ boats. Dated March
29, 5.

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

801 J. Pavsn, Improvements in furnacss or apparetus

hinati

Jor Reating the dlast for furnasss used in smeliing iron, and
Jor other furnaces. Dated Marob 28, 1865.
ki A ding to iovention the patentes arranges

882 J, Waioutr. Improvements in forging
Dated March 28, 1865,

For the purposes of this invention the patentee employs
four hammers arranged round in & circle at right angles
the one to the other; they are actuated by a steam cylinder
and piston, one of the hammers being worked direct.lz ‘l;y

| {n which the blast is heated is sit

© P!
apparatus for heating tha blast for furnaces in such manner
that the combustion of the yases takes place iun & separate
ebamber from that in which the system of pipes or passages
ted, and the chamber in
which the system of piteo or passages is situated is by
1{ above the cowmbustion chamber, sud oaly com-

the cylinder and piston. This h s

rods to the hammers on each aide of it, and these again
are similar) ted to the b pposite to the first.
Thus it will be seen that, when the cylinder and piston
cause the hammer they worL directly to strike a blow, the
opposite hammer oomes to meet it, and the work is com-

municates therewith by means of numerous openings
through the top of the combustion chamber. The upper
hamber is of large dimensions as compared with the space
pied therein by the sy of pipes or passages in
which the heating of the blast takes place, so that such
upper chamberis a all times pervaded by a red hot atmo-

pressod between them, whilst at thesametime theh
on either side separate the one from the other, and these
strike their blow on the return stroke of the cylinder and
piston. Patent completed.

883 W, N, WiLson. Impr
Dated March 29, 1865,

The first pact of this invention consists in & new arrange-
meat of parts in bination, and forming what is known
as & lock-stitch machine. The machine is driven by a
pulley from a main driving whesl, and a small orank on
the shaft having a pin or stud at its extromity actuates
the needle arm by & beart-shaped motion. To the same
stad is connected & short straight lever, on the other
extremity of which is a stud cunnecting the shattle-driver,
the action of which ar isaui lar rotation
of the connecting lever, producing a regular forward and
backward action of the shuttle-driver. The parts above
the bed-plate are in the ordinary form with a top feed, the
work passing in front ot the operator. To prevent the
machine being turned in the wrong direotion, the pateatee
jntroduces above the driving wheel a sliding plate with an
inclined plane, haviug a small projection, whicb instantly
oatches the pulley if tnrnog in the wrong direotion. By

10

ts in sewing

sphere, which acts on all parts of the system of pipes or

assages alike, and thus not only is & very highly heated
glut maintained, but its heat is more constant and uaiform
than has heretofore resulted ‘when using the waste gases
of blast furnaces in heating systoms of pipus or passages
ﬁ;m}ghwhich the blast passes and is heated, Pafent com-
pleted.

893 8. OHILDS, jun. As improved meihod of treating
Jatty mattere. Dated March 29, 1865,

In carying out this i tion, invent the
solid or semi-solid compounds of fats and lime produced in
the saponification process to s high temperature after the
usual boiling is compieted, and the water drawa off, which
temperature may he made to reach aany desired point short
of decompasition, namely, 400 dey. Fah. This heosn effeot
invarious ways, viz.:—First, by driving a current of super-
heated through the mass of lime soap when the
sapoaification Lias been offected in an iron or other suitable
vessel hating & closed lid or cover, and when the water
used in the saponification has been withdrawn. Second,
Ly placing the lime soap in one or a set of iron or clay re-
torts properly set in a furnace, and there sahjecting it to
the f heat. The pressure produced hy the vapour of

(WY

these he p y with cert y
of action aad great y in producti The d
part of the improvements consists in & new arrangemeut
of parts for & knotted stitch machine. The third part of
the improvements cousists in 8 new form of arm. The
fourth part consists in a new adjustable hammer and a new
guide. Patont completed.

884 W. InLaM. Improvements {n cranes and in railway
traversers und orossings. Dated March 29, 1865.

These imp are applicable to cranes with jibs
and pillars, and they consist in constracting the jib and
pillar of two beams of rolled girder or double T-iron or
steel, or of plates of iron or steel strengthened by angle or
other suitable bars of rolled iron. The pillar with a crane
jib may be rolied in one piece, or In parts riveted together,
g: the jib formed of vhe usual tension bar and strut may

the whole is pulverised and left to infuse about ﬂlu'en d‘ayl.

i to the pillar, whick is coustruoted of two
girder beams or plates with angle or other suitable iron,

when it is decanted aud kept for use. Patent

875 F. TRoMAS. Jmprovements in the construction of
kitchew ranges having their Areplaces enclosed. Dated
March 28, 1865.

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

§76 P. A. Mocquakp. Certain fmprovemenis iu gas
burners. Dated March 28, 1865.

The patentee claims, firstly, the application of a reservoir
1 aterposed between the burner holder and the burping appae
ratus, permitiing the gas to he dilated before its egress ,

dly, the g t ployed for regulating the
carrent of air and increasing the surface of the flame,
Putent completed.

877 R. Youra and O. P. O, Grassvowp.  Improvementy
in the preparation or treatment of seaweed, and in obtuin-
sra products therefrom. Dated March 28, 1865,

This invention consists in the application ot artificial
heat to the dryiog of scaweed, whereby the seaweed can be
atilised and made available during any aod all times of
the year, for the production of an ash or kelp. The method
of drying adopted in preferenco for this purpose is by kilas
of brick or stone work, the flues of which are covered with
fire tiles, or slabs, cast-iron plates, or with stone flags, cap-
able of bearing the temperature required. The kilns are
heated by furnaces or steamn arrauged underneath, having
snitable flues to carry off the smoke'or vapour, aud so con-
trived that the heat is equally distributed over the heating
sarface. Patent completed.

818 ¥. W. Wkss. Impr tg in the ufacture of
steel tyres for railway whesls, Dated Macch 28, 1865,
Ia carrying out these imor ts, the patentee casts

the steel in a mould of peculiar shape and arraagement,
the lower side of the mould being formed by a plate, upon
which be rests or secures the mould box, which is of such
shape in itsinterior as to form a castivg resembling asolid
railway wheel with a part attached to one side refrmntlng
the axle at the cutside of the wheel, which is placed in a
vertieal positica in relation to the plate forming the bot-

aund supp the gearing and chain barrel. The pillar is
sapported as usual in a footstep, and it awivels within a
ring; to the pillar are fixed the bearings of one or more
ausi-friction rollers, acting against the inside of the ring;
to one of thes rollers is connected s shafc aud gearing for
n‘rivaillina the orane round when required. Patent com-
pleted,

835 W. Brooxxs. Improvements én fle.oulting maoki-
nery. (A communication.) Dated March 29, 18:5.

These improvements relate, first, Lo 30 supporting the
blank while it is being fed through the machine and re-
ceiving the blows of the chisel as always to keep ite top
surface horizontal, so that the cat shall be of a unifoim
depth acrose it. 5 d, to an ar ¢ of devices or
means which form teeth of the same depth throughout the
whole length of the blank, while atthe same time the foroe
of the bicw of the chisel does uot vary. Third, to feeding
the blank independeutly of its bed pieae, and in such &
maoner that it always bas a firm beating linmediately
where the blow is struck, 8o that the file cannot possibly
spring or warp, thus ensuriug uniformity ot cut. Patent
completed.

886 R. O. RopinsoN. Improvements in machinery for
the cutting of nails, brads, or spikes, and in the conformu-
tion of some of such nails and spikes. Dated March 29,
1886.

‘The pecaliarity of the machine for producing these nails,
brads, and spikes is in the moving of the dies from right
to left and from lets voright altecnately, so that the dies
when they are at the ends of sheir traverse, presont two
sets of catters, which are fixed in the oylinder the neces-
sary shapes or forms for enabliug each set of cutters to cut
off from the sheet of metal to be acted on the nails, brads,
and spikes required, 88 desoribed. Patent completed.

887 E.and F. A. Lrian, Certain improvements in ma-
chinery or apparatus used in carding cotton or other Abreus

water set free from the compound by the heat may be ve-
gulated by a proper safety-valve in conaection with all the
retorts in operation. Third, by placing the lime soap in
an oven or reverberatory furnace proPerly oonstructed, and
there heating it to the P ired, Patent aban-
doued,.

883 W. M, FuLLer. An smproved process for yeducing
or prepuring waste animal matters for the purposs of em-
ploying the same in the preparation of manures or Jertilis-
tng compounds. Dated Maroh 29, 1886,

This in i ] tothe of shoddy, woollen
rags, leather, or ather kiuds of animal refuse with a view
to disintegrate the same, and render it easily raducible to
powder, that boing the form in which suod animal
is bes: adapted for use asa fortiliser. 'This result is ac-
complished by the destraction of the fibre without the use
of acids or alkalies, which are usually employed for the
purp he p t ins this ohjeut by employing
solely superheatea steam brought into direct contaot with
the rial to be Patent campleted

894 T. W. NorDENPELT. A portable covered hammock.
(A communication.) Dated March 30, 1865,

This invention is nos described apart from the drawings.
Patent completed.

895 G. GrkxNISH., A new or improved arrangement of
mechanisia for propelling waggons n connection with ruil-
way hoists, Dated March 30, 1864,

This inventi lates to ¢t ferring the waggons or
trucks fro o the permanent way of railways to the platform
of the hoists employed in ion with such p
ways, and consists in the employment and use of drums
and pulleys supported in suitable boarings fixed to the side
of the hoist, and driven by the engine working the hoist, or
with a separate enginc; thesedrums have cviled round them
ropes or chaius which pass round pulleys or hlocks fixed at
suitable distances from the hoist,and are arranged so thai,
by coupling the ends of the said ropes or ch.ius to tue
waggous or trucks, they may be drawn aloog the rails and
transfocred to the rlntlorm of tbe hoist or vice versa by
soupling the euds of vhe ropes to the truok or waggoan when
placed upoa the turntable; ic is reversed in order that it
may be transfeired by the aforesaid means on to the plat-
form of the holst. The drums or pulleys rouad which the
ropea or chbains are coiled ate set in motion at wil' by
means of a clatch LeX situate upon the drum shafe, Patent
abandoned.

896 W. M, NeiLson. Improvements in ehaping machines.
Dated March 30, 1868.

In a machine embodying these improvemeats the shap-
{ng tool has a hori ] recip ing ¢, and is
carried, together with the gearing for actuatiogit, by & mas-
sive sliding head. Thissliding head is arranged o travel or
befed along in a direction at right angles tathat afthe tool’s
motion, and it is to the feeding details that tha present in-

substances. Dated March 29, 1846,
This invention is uot deseribed apart from the drawings.
Patent oompleted,

tion m Jarly refers. The teed movement is

ore parti
effocted by meaus of & long screwed ahaft oarried by the fixed
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and this screwed shaft gears with a nut carried

t:ydtho nl?c'un‘ head. By the present invention the shaft is

olay or other aluminous base and of acid under op

and the time employed in obtaining the resuits, and the
i i fsts in employing sulphuric acid (oil of

made station whilst the nut is d in the slidi

head, s0 thu.l?&n turn, and gearing is applied to turn it
both by hand and by the action of the machine itselt, as
will bowell understood. The sliding head thuscarriesitsown
feed ng, ana at whatever part of the bed frame the
sliding head may be the attendant has the feed gearing

close at hand, Patent adandoned.

897 B. Bavan. JImprovements in the manufacture of
reflectors for and of surfaces for reflscting Léght gene-
rally. Dated March 30, 1865,

This invention oonsists in making reflectors for lamps
and for reflecting light generally of iron or other metal,
first coated or covered with glass or enamel, and afterwards
made capable of reflecting light in the following manner: —
The refloctor or the surface which is to be made capable of
reflecting light is first coated with glass or enamel. This
the inventor effects in the ordinary way, exoepting that in
addition tothe ials ordinarily employed in making the
glass or enamel, he employs oxide of manganese, either
with or without arsenious acid or white arsenic. The ad-
dition of the oxide of manganese gives apurple colour uL t‘he

vitriol) diluted to a limited extent with water, and heated
to a high degree of temperature to act upon the sluminous
base. Patent completed.

901 A. Turwer, Improvements in machi Jor wind-
ing yarne or threads on to quills, spools, and ins. Dated
March 30, 1865.

Tai hanieal .

y sawing, or otherwise, and from which s
leaves or boards they saw, stamp, press, or cat out
weans of dies, cutters, or other known devices, the nec
sary shapes or forms for socks or soles, and which &
shapes or forms can afterwards be covered or not on one
both sides with & |lnlng of paper, leather, cacutchouc,
any woven or felted fabric by means of giue, gum, cao
choue, or other adhesive substance, Patont completed.

909 E. Leax. Im apparatus for condensing .

The p first, the g
shown and described for winding yarns or threads on to
quills, in the maaner set forth, so as to admit of the yarn

proved
receiving pulverised fiint or dust, Dated March 31, 186!
This invention consists of & screw or other fan moast
upon a vertical or other spindle or shaft in a cylindri(

on;:hhuv.l being drawn off (in chehopenuon of wearving)
w 1o 2 _ d, the rear Pk p
ments desoribed for windiog taper or oonical bobbins,
whereby the thread, as it is wound on to the bobbin, is mado
to oross and recross, and thus to lock each previous layer
of thread, which will thus he prevented from falling off
the bobbin or getting Jed, but can be drawn off with
ease and regularity. Patent completed.

902 A.V, NrwroN, Improvements in the construction
of cartridge and other boxes. (A communication.) Dated
March 30, 1865.

glass or enamel, and the white arsenic gives an .
These qualities p a better reflocting surface by the
lnh-u’mt treatment than oould be obtained by a coating
of ord

nary glass or enamel. After the glass or enamel has
on the surface to be made reflecting, l'lldh:’l

been allowed to ocool, he thereto &

This i i ists in a new and peculiar manner of
hanging or attaching a box made of a square, oval, or any
other desired shape in and to any suitable outer casing or
frame, whereby the box can be easily turned within its
outer ’ot-ult:g a‘t yleuuu, thus allowing the articles or

bichloride of platinum, which solution he applies by means
of abrush, or in any other convenient manner. Afterthe
solution has dried he subjects the article a second time to
the heat of the enamelling mufls, By this treatment the
bichloride of platinum’is decomposed, and a brilliant re-
flecting surface of metallic platinum left on the part or
parts to which the bichloride of plati had been applied,

Patent adbandoned.

898 W. Bavory.
and the dres:
employed ther

Among the p p
following :—For the purp

p

TImpr ts in the treatment of meal
of Rour and the machinery and apparatus
n. Dated March 30, 1865.
inainal faat of 'this i
of oooling and

 are the

1
3
oase having a perforated top. The spindle or shaft s
d in saitable bearings at each end, soastobe ca -
able of revolving, and is furnished with a grooved wheel *
pulley round which an endless band or passes, | 1
which means the spindle or shaft with the screw or oth -
fan fs caused to revolve, and by the action of the lattect] »
pulverised fiint or dust {s drawn in through the L
top and oollected and received into the oase or box. Ti
oase or box containing the fan is placed against the ou .
side wall of the room, and & vent hole is cut through tl
same by which the air drawn in by the fan with the pu -
verised flint or dust escapes, and also such particles [
flint or dust as do not remain in the box. Patent aba: .
doned.
910 H. A, BonweviLie., Improvements in telegraphi
appuratus. (A communication.) Dated March 31, 1885.
This i i ists in ani d system of tel¢

into be more readily and fently

n *
allowing of calling and ‘oornq,-ondin

hi

removed therefrom when 8o desired, Patent aband

803 W. MiLxer and D. R, Rarouiree, Certain {improve-
ments in the fastenings to be employed in metallic ** safes *’
or other simélar depositories. Dated March 31, 1865.

‘We cannot here givespace to thedetails of this i i
Patent abandoned.

9:4 'l;.‘coox. Improvements in tbe 01
or depositories intended to i ] rty. Dated
March 31, 18665, property

This i ti to an imp: d method of connect-
ing the door of a safe to the body or case thereof, and con-
lll':l Iu. forming the door of a circular plate of metal with

construction of safes

1ot

other form of produce resulting

the grain and the meal, or
in the best con-

from the prooess of grlnd.inq, cool, and so
dition for being ically factared, the pat

instead of making the metal casings of millstones of a
single thiokness of metal, makes a hollow or double casing
for the purpose of containing water, which he causes to
circulate therethrough, and thereby the heat generated
during the grinding is rapidly abstracted ; or, in some in-
stanoes, he uses a hollow metal ring made to encirole the
bed stone, with suitable feed and discharge pipes to cause
the water to circulate round or through it, so that when
the meal jssues from betweea the stones, it shall spread
over the upper surface of the ring. A brush is fixed on
the ranner stone to sweep off the meal into the
shoot. In order to further carry out the heat-ab

lpont. or

a fillet or projection at the back thereof, about
one or two inches more or less in diameter than the
diameter of the door. Around this fillet the patentee
g to cut a strong quick-threaded screw, lor portion
of a screw, to fit into s corresponding screwed hole formed
in the front of the body or case of the safe; or he forms
two screws, or portions of screws, both on the door and
case of the safo, that 18 to say, he forms a male aad fomale
sorew on each, one inside the hole into which the door fits
and one outside of said hole; he also forms a screwed hole
through the centre of the door, and fits thercin a screw ;
the outer sorewed end therof passes through a sorewed hole
formed in one end of an iron arm, the other end of the
said arm being hinged to the out:ido of the hody of the
u!o, 0 tl{nt as tho said door is turned round bi means of &

prooess, instead of allowing the meal to be conveyed from
the grinding stone or ocooling ring direct to the bolter, he
conducts it by a suitable spout into a double or hollow
trough, or a double or hollow cylinder or tabe, which is so
constructed that a flow or current of water can be estab.
lished therethrough, and may be fittad with a screw motor,
the threads of which may be cast or formed hollow around
a hollow shaty or axis, through both of which a current of
‘water may be caused to pass at any required velocity, Other
meaas of carrying the meal along in contact with the cold

faces may be vubsti d for the worm or screw, Patent
completed.

899 W. Brooxxs, 4 mew or improved mods of rapidly
reducing, ing, and melting iron and other ores, also
sron elag or cinders, dross, and scales or crust, to produce
directly therefrom steel or malleadle or cast ron. (A com-
maunication.) Dated March 30, 1865,

dle for the purpose of openiug the door (for
example), the scrow aforesaid passes along the screwed
hole in the aforesaid hinged arm, and thas allows the scrow
on the door to move parallel to the hinge until the door is
open, when it may he tarned on its hinged arm ; a reverse
movoment will close the door. The door of the safe is
intended fastened by any d kind of lock.

PP

Patent completed, *

906 J. PinomBaCK. An dmprovement sn engines worked
by Reated air or gases. Dated March 31, 1865,

The obj of these impr ts are to effoct greater
economy and to increase the power obtained from engines
in which atmospherio air and gases are exploded inside the
oylinder by means of an electrio spark, or by any other
method. To carry out this invention the inventor connects
gho olxhsn!t or discharge pipe of the cylinder with a con-

1i danai

‘The object of this { fon is to prod ble iron
or steol or cast iron directly from any kind of pulverized
iron or other ore, and also from iron slag, cinders, scoria,
crust scales, oxidised cast or malleable iron turnings, or
the residuum of pyrites, A ding to this i tion the
said iron ore, slag, oinders, or other matter, is first pul-
verised fine, and is then mixed with lime or other snitable
flax, To this mixture is added pulverised coal or 1,
tar, or other carbonaceous matter, and when well mixed
together the mixture produced duoced
cementing furnace, either in a

is in a reducing or
er or after having been
P teoduood (oto a boatt

compressed, and when reduced

or melting f ining , neutral, or f

slag, or cinders, or slag ohtained from the ters ahove
ioned already melted by this p , and in a liquid

state. The ting or reducing fi in which the

reduction takes place are situated on the side of the heat-
ing or melting furnace, the said cementing furnaces con-
taining ret heated ext lly and inclived ¢t is the
heating or melting furnace, so that the contents of the
said cementing furnaces may readily pass into the heating
or mejmng fa , or the ing furnaces may be

with 1 p one ahove the other, and
heated both above and below the soles. The melting or
heating ! is of ordinary oonstruction, the sole there-
of being divided into a series of orucibles or cavities ar-
ranged beside the redncing or cementing furnace. so that
one of the said crucibles or cavities may receive the reduced
matter from two or more of the cementing furnaces, the said
ibles or cavities § Ited 1 slag or siag ob-
taiood from furnaces or from matter already melted accord-
ing to this invention in a meited state. Thepulverised iron
ore, cinders, or slag mixed with a suitable flux and chsr-
coal, or other carbonaceous matter, as above described, is
oharged either into retorts or into the upper part of the
cementing furnaces, and is spread upon the sole thereof.
Itis left In the said furnace for one or two hours, and is
then made to pass over the lowor compartment of the said
furnace, and is spread over the sole of the said lower com-
partmeant, and wlunmﬂoionl.li duoed it is pushed through
& suitahle aperture lnto the heating or melting farnaoce,
where it falls into the cruoibl ining trsl or far-
nace slag in a melted state, the said neutral or furnace
slag preserving the reduced or cemented metal from oxida-
tion or decarbonisation, and aiding to melt the ganguse. In
the space of from six to twelve hours malleable or cast iron
or steel will be produced, and may be removed from the
heating. or melting f tor use., Patent completed.,

900 A, A.Cnorr., Improvements in the manwfucture of
of alumina. Dated March 30, 1865,

in a similar manner to that employed in
inary g steam engines. The heated air i3
in the chamber by & jet of cold water, and by
this meaus a vacuum is produced in the cylinder; the
ordinary air pamp is used to discharge the injection water.
Patent adandoned.
908 J.. D., B., and O. SwARBRICK,
steam boilers. Dated March 31,1865.
Instead of placing fire-bars in the flue or flaes for sup-
porting the fire, the patentees employ a hollow fire-box
having in it any convenient number of vertical tubes, open
at the top to the fire, and at the bottom to the ash hole,
the said tubes being round, rectangular, or of any other suit-
ahle shape, To the said firo-box and boiler they

Improvements in

directly between all the stations of the same cizcait wit
» single line—that is to say, whatever may be the positio
oocupied Ly the station called and the calling station, the
may call each other and correspond without its bein
to ask for communication at the intermediat |
, without bling
without evea calling their i

911 B. GREENWOOD, Improvements in the means or me
thod of curing or pr 4 A ated Marel
31, 1866.

This invention relates to § ts in the of
preventing or curing smoky chimneys, and consists in
forming a ication bet the interior of the
chimnoy (a short distance above the fire) and the extornal
air by means of a pipe let in the wall and carried to the
outer wall of the house, or by a ch 1 oe p [/ d
in :::; brickwork while building the house. Pateat aban-
doned.

912 H. A, BoWrgvILLE. Improvements in the manufac-
ture of fron rods and bdars of diferent forms, and in ths
apparatus relating thereto. (A communication.) Dated
Maroh 31, 1865,

The objects of this invention are to simplify and eon-
siderably reduce the different operations hy which bars or
rods of iron are obtained at the present time. The appa-
ratus employed consists of a series of cylinders or rollers,
in and around esch of which are cut grooves or flates,
having one or other, or half of one or other, of the forms
gonerally given to iron rods, viz., round, half round, square,

agonal, and hexagonal, and this apparatus allows of
using iron slit by any of the known systems. The iron for
any of the above forms should undergo two op ions.
The lump on leaving the rebesting furnace should (be
worked in such a way asto be able to pass the slitter. As
soon as this operation has taken place, the first part of the
work is done. Any kind of slitting oc ocleaving apparatas
may be used in connection with these improvements,
Patent completed.

913 A. V. Newron., Improved means of preventing the
leakage of darrels and of rendering packages and fabrice
{mpervious to air and gases. (A commauunication.) Datad
Murch 31, 1885,

This inver:tion relates to the use of a composition pre-
pared by the admixture of glue and glyoerine, either with
or without sugar, as & i b s and fabri
These may be i in about the following
proportiouns,viz : - Glae, 50lh.; glycerine, 100ib. ; sagar,251b.
Putent completed.

914 A, V. Newron. Animproved manufacture of inkiag
roller. (A commuuication.) Dated Maroh31, 1865.

The object of this invention is to produce inking rollers
that will not bo affected by changes of tem bat
will at all times be fit for use. To this end, the rollers,
instead of heing made as heretofore of giue and treacie
which require washing two or three times a day, a‘e com

e

pipes through which the water will pass into the fire-box
and circulate therein, so that the heated surface of the fire-
box and the exterior of the vertical tubes shall give addi-
tional hoat to the water, and at the same time keep the
box at a lower temperature than tho ordioary firo-hars,
and thereby p t the clinkers from sticking. They
also place one or more movable metal heat spreaders
bebind the bridge, and in the back part of tho flue or
flaes, in order to cause the heat and flame to radiate
and impinge upon tho inner circumference of the flae or
flaes, and in order to enable the heat ders to cause as
little obstruction as poesible they make their surfaces
facing the fire of a spherical or circular shape. Patent
completed.

907 L. BriDGE. Improvements in looms for woaving.
Dated March 31, 1865.

The object of thisinvention is to dispense with the emery
beam, aud consists in using an ordinary wood beam or roller
on which the cloth is taken up as it is woven, and to pre-
vent it slipping the patentee arrangesan apparatus to cause
an additional rod to press upon the beam or roller, and
thus keep it in a tight and reguiar position, but to allow
this rod to adjast itself to the increasing diameter of the
cloth as it is taken up he attachesa rod to the aforesaid
apparatus, and conneots it by a slide to another apparatus
in the framing of the loom. Part of this apparatus con-
sists of two brackets resting on & frame or lever, and having
each & slot which clips a rim wheel, and are kept up to

di

posed by pret of gluo, glycerino, sugar, or other sac-
charine matter, soap or alkalies or alkaline eaths, or any
of the compounds of alkalies or alkaline earths and castor
oil, or any of the fixed oile, In some cases the sugar, or
the soap, or the ofl, or their equivalents, may be omitted
from the iti Patent pleted.

915 J, H.SwitA. Improved apparatus for wmounting
photographe. Dated March 31, 1865,

This apparatus consists of a fixed block on which is
mounted a glass or other plate of the desired s and
dimensions, and the edges of which project » little beyond
the fixed block. Oa this plate is secared, by means of an
elastic band or otherwise, a piece of woven fabric or thin
cloth, or other porous fabric, which is capable of boing
kopt damp by muaas of 8 little water applied thereto from
time to time, The glass or other plate ia of the shape and
di ions of the pict which are to be o)

perated upoa,
aund when the photographs are placed fsce downwards upon
the damped cloth, and are presscd down a little so as Lo
force out the air from beneath, the pressure of the atmo-
sphere on the back will keep them down flat, 50 that their
back may be gammed, or covered with somo adhesive com-
position withoat difficulty. The backs of the photographs
baving been gummed, the cardboard on which they are to
be mouanted is placed upon them, and upon being slightly
pressed down the photograph will adhi thereto, and
upon removing the oardboard the picture will be found to
be properly mounted thereon. As the cardboard is
generally somewhat larger than the picture, it is im-

their places hy springs. As the oloth i in 3
the rod upon ft rises, and the other rod is depreesed. 8o as
to give a gradually diminishing stroke to the frame or lever
which carries the slotted brackets, and gives a gradually
dp?::aulng speed to the taking-up motion, Patent com-

908 J. PooLx and T. BrowN. Improvements in aocks,
soles, or feet protectors to be used losse in doots and ahoes or
a hereto. Dated March 31, 1865.

y,
of

aﬂ'{:ﬂu
ese improvements have for their object the obtaini
asulphato of alumina with § 1 fy

and quantity, {dered in relation to the quantiti

This i i ists in the use or application of wood

portant that the latter should be mounted centrally
thereon. To this end a set of horizontal adjusting or set
screws provided with plates at their ends are placed at one
side, and also at one end of the glass plate, and are
mounted in vertical hlocks, £0 as to be oapable of being
screwed up and adjusted with nioety, acoording to the
t of in that is required. Patent adbandoned.
916 G. R.Stxruensox and G. H. Pairrs. Improvements
n the construction of locomotive engines and railway car-
riages, for facilitating their passage round curves. (A com-

preferably pine, which the patentoes propose to render into

thin leaves or boards, similarto that known as scale hoards,

munication.) Dated March 31, 1865.
This iovention consists of such a oombination of the

o

Pt
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nllea, axle hoxes, and;l i ahof'b "‘v;mo’ A lnd‘
railway carriages generally, whereby any e axles of
such engines or carriages ’t:o which the invention may be
applied take up a iti inting radially ds or

the spindles for rewinding. Simultaneous motion to
the whole of the winding and rewinding runners
and spindles is given by a treadle and ocrank in
ion with a band wheel carrying bands to the rollers;

wear to the oentre of any ourved portion of railway on
which the said engines or carriages may be working, and
thus facilitating the {uuiag round such ourve. This
object may be acoomplished by conr.eoting the axle boxes
to the side framing of any engine or carriage by means of
radial links, 30 placed that, whenever, through the action
of the curve, the axle and with it the axle boxes undergo
any end-on motion with to the frame, the axle is

respect
also forced by the action of the radial links to undergo
the requisite of angul tion to plant it at or
near to a direction radial to the curve of the railway.
Patent adandoned,
917 J. BaTHOATR. Improvements in melers and in
ks machinery or apparatus connected therewith. Dated

March 31, 1885,
This invention relates in the first place, and chiefly, to
» new method of t i nm; I's of the
parts of dry gas meters the cases of which are made, hy
preference, in cast iron, whersby great facility is afforded for
their being taken in pieces, cleaned, and repaired, and a
correct action of the apparatus is insured. In constructing
the cases of gas meters under this invention they are made
inone piece, and without & central division, in contra-
distinction to those now in use, which arrangement enables
thediaph (when y) to be lifted out with little
trouble, The one diaphragm back (which is made of sheet
iron, or other suitable material) is substituted in lieu of
and answers the purpose of two, at the same time supply-
iog the place of and auswering the purpose of a central
division. Thisback, on which are fixed the two diapbragms,
is fixed by screws, the holders projecting from the
ceatre of the case. The chief advantage derived from this
arrangemeont is that the two diaphragms can be taken out
. The second part of this invention relates to a
pecaliar arrangement of the valves, which are also ensily
taken out, each valve being worked u, a separate plate,
to which plates are also the inlets to the
diaphragms and exit tubes. Patent completed,

918 T.K. Maos. Improvements én fized bands or rib
holders  for umbrelias and parasols, gln’ob aaid dand is also

PP as an or pp ge to walking sticks
asd other purposss. Dated March 31, 1865.

This i m not only hends the band that is
usually attached on the id brellas for confining the

ribs and oovering togetherwhen in a collapeed condition, but
also relates toa construotion of band or cap to cover and hold

the axis of the band wheel turns in the centre of the circu-
lar table or frame. A wheel carrying a regulator to each
winding spindle is placed under the circular table or frame,
and action given to the same by cog wheels and a cam con-
nected with the axis of the band wheel. The circular table
carrying the runners and spindles is made to revolve and

2 2 7

of g signals from p gers in railway train
to the guards and engine drivers. Dated April 1, 1865.
‘We oannot here give space to the details of this inven-
tion. Patent abandoned.
930 P. HaxwLEIN. Impr ble balloons,
Dated April 1, 1865.
This inveation is not described apart from the drawings.
Patent aba: .
831 'W Bm«.:.n.

ts in ig

Improvements in vessels or apparatus
waz, glue, or other substances. (A com-

turn upon castors or runners hed to a o
iug such circular table, Patent abandoned.

L2 2

or i ¥

{nuuiuﬁon.) Dated April 3, 1865,

+For this purpose an external vessel (hy preference of
ical form, furnished with a suitable bandle) is employed

922 H. Lewis, Improvements in wringing hines,
parts of which are applioable to the consiruction of rollers.
(A commaunication.) Dated April 1, 1865,

This i i iste, firat, in making one or hoth
rollers employed in wringing machines of oork, or in
covering them with cork, so as to make them sufficiently
elastic to answer the purpose intended. Also in self-
adjusting ing guides for g up the edges of the
cloth or olothes as they pass in between the rollers. Patent
completed.

923 R, A. Broowax. Improvements in streot railways,
(A communi cation.) Dated April 1, 1865.

This invention cocsists in constructing rails of an iron
bar, formed with a carved under side adapted to, s?d rost-

, » CJ *
having & door on one side thereof for introducing s spirit
or other lamp into the interior. Holes or apertures for the

dmission of air are pi d through the lower part of this
veasel, there being other holes or apertures near the upper
part thereof for the esoape of the heated air and products
of combustion. Upon the upper rim, and descending into
this oater vessel, an inner veesel is supported, oonui_ntikng of

a 2 a
Jaoket, the smaller part of the cone being downwards, thas
forming a space between it and the outer vessel, e wax,
shellao, or other sub of alike to he melted, in
placed in the space or jacket surrounding the central vessel,
and as it melts from the heat of the spirit lamp or gas jet
d h, it flows Ghﬂmgh‘ holes or openings formec

ing upon, a oorresponding convex surf. of a per ;

the rail is also formed with a curved nppcrofsmlwo with
g sectionall a

middle than nf.’the edges, and

standing sides or edges, bei

like form, thicker in the

sufficiently strong where she wheels run upon the rails,
while the thinner and slanting sides or edges are only
sufficiently thick to guide the wheel flanges, and form »
cap to protect the sleeper. When laid upon the sleeper
the rails are to be secured by screws passed vertically
through them. Beneath the joints of the separate rails the
inventor inserts a curved metal plate which prevents the ends
of the rail b ing imbedded in the sieeper, and both the
rails and the joint plate direct off any water that falls on the
rails, thereby keeping the upper surface of the sleeper as
well as the portion under the joint plates as dry as possible,
Patent abandoned,

around the inner or central ber into the bott
lower part th f, the t of the | vessel being,
by pref , formed double, or with a space between them
to prevent the burning of the wax or other materials when
melted. Patent abandaned.

932 J. vox pxx PorrENsuURaG. Improvements in projec-
tiles and oariridges for centrul five breschloading Arearms
and ordnanocs. Dated April 3, 18685,

‘We cannot here give space to the details of this invea-

tion. Patent com

933 T. Corsxrr and J. R. Ha . Impr ¢
in the manufacture of lstier clips, book markers, paper
knives, and clips for suspending stationery, drapery, and
pictures, and for othker such liks purposes, Dated April 3,
1865.

This i i , firat, in the part of the clip that

924 G. Burr. Improvements in maohinery for or ¢
ing metal tubss. Dated April 1, 1865.

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

925 W.Grax, Improvements én rolling or forging etesl
or wrought iron in bars to be used as beaters or deating dbars

close to the stick the tip ends of theribs. And these obj
the inventor obtains, first, by applying the band or fastener
%o the outside of the umbrella or parasol covering, as now
asually adopted, in the following way : He secures by pre-
forenoe a small bit of elastic, or other snitable material, to
the fabrio of the covering by means of & metal or other
suitable eyslet, with or without washers, while at the other
end be applies & metal or other suitable projection, which,
when the band or cord is drawn around the umbrella or
g;n»l, shall fallinto the cavity of the eyelet, and there-
secure the ribs and covering in sach a way that no pro-
jections will be seen on the outside, thus oonserving com-

ugou the drum, , or dr pl in
threshing h Dated April 1,1865.
This i i ists in producing these beating bars

oarries its falcrum, in forming which the inventors turn
up the sides of the lower, and turn down the eides of
the upper parts of the clip, so that when the two parts are
placed face to face, the turned sides of one part embraoce
those of the other part, and leave a hollow space between
the two parts; a pin is then passed through from side to
side, which forms the joint or fulorum; the raised sides,

Ithough cut away so as to allow of tha’ necessary action in

ing the clip, are by their emb g

in steel or wrought iron byr rollhm'or forgi

& ’ Y

sides p
ving il{ any other than the proper diraozions and

roducing a much superior article in tough besid

b rolioved‘from strain and lia‘ ility

ng harder, lighter, and stronger, and of much',.
durability than those which are now in use, which are

the fal y
to get out of order. Anot p a the
ioul and application of the spring to

merely oast, and also in g g or g the surf, of
such rolled steel or wrought-iron bars, as shown in the
drawings. Patent abandoned.

926 J. Kennan. Improvements in machinery or appa-
ratus for cutting sorolls, frets, and Alagres work. Dated

pactness and neatness. And the imp as applied
to the sticks of umbrellas and parasols for the object of
confining and holding the tip ends of the ribs of the same
radially around the said stick oonsist of an india-rubber
cap secured to the stick, but capable of being raised when
closing the umbrella or parasol, and passing down over
and confining them when closed. Patent abandoned.

919 W, llu‘u.l., J. }Ixon-. and W, Dl“l:im‘!,.“ Certain
improvements in mules for spinning ootton and other Mbrous
materials. Dated April Rass. »

1, 1865,
i to i haai: in ion
with the head stock of the mule, and is designed to

prevent the excessive strain upon the driving strap, gearing,
and bands of the mule during the time the bl'cking o‘l!
frictional gearing is ocoming into operation, by which
means the wear and tear of the said parts is diminished.
The improvements cousiet in a novel construction and
3 of haaism for effecting the said purpose,
which mechanism consists of a disc revolving in bearings
wcured to the head stock of the mule, and provided with
an adj hle stud or projection which, as the diso revolves,
comes into contact with and forces back one end of a bell
crank lever, the opposite end of whioh becomes raised and
gives a vertical lift to & eliding plate. This sliding plate
hefore being lifted is interposed between the stud which
ct the hani the backing off friotional gear-
ing to the lever of the frictional gearing, so-that, whilst
interposed, it p the said ing ing into opera~
tion too s0on, 80 as t0 prevens the exoessive strain; the
said gearing should no$ of until the rua out or for-
ward action of the mule ocarriage is completed, at
which time the sliding plate is lifted by the aforesaid
mechaaism, which thus allows the backing off frictional

April ltilm.
. lates to a u LTI of

is ¥
'y Or apy for cutting scrolls, frets, or filagree
work in wood, metal, or other materials capable of being
80 cut, and oconsists, essentially, in the employment for
that purpose of a vibrating or oscillating frame in whioh
» fret straw is strained, such frame deriving its i

hi

operate in keeping the olip closed, which the inventors
form of a ooll placed on she fulorum pin in the hollow space
between the upper and lower parts of the olip, the two ends
of the wire forming the ooil or spring projecting taugen-
tially therefrom, so that when applied u&r!ued in ten-
sion, the ends take effect the one on the of the lower,
ond the other on the tail of the upper part ot the clip. The
ooils of the spring may be one or more, or may be only so
much of a coil as will the purpose, being has
of a Uform, hus with suficient compressing powers in its .
limbs to cause it to encircle and hold on the fulcram pin,

direct from a cam having two or more inclines or actuat-
ing surfaces on the first motion shaft, which may be worked
by a fret lever or otherwise, Patent completed.

927 R. Wirtacy. JImpr in Rinery or appa-
ratus for preparing and supplying food for caltls. Dated
April 1, 1885,

This fnvention relates to a peculiar combination of ma-
chinery or apparatus for preparing and supplying food for
cattle, whereby alarge number of eattle may bo fed with any
particalar quantity of foud in & short space of time., Aoc-
o7rding to thisi ion it is proposed to bine a turnip
outter, or an oil cake or corn crusher or braiser, or
other liks food preparer, with a waggon raaning along
trams laid down inside the cattle shed. The main sbaft
of the food preparing hani i by gear-
ing with one of the axles of the waggon, so that on driving
this shaft in order to cut the roots or otherwise prepare the
food the waggons will be simultaneously caused to travel
along the trams, Along the side of the tramway there is
placed a feeding trough of a peculiar construction cxtend-
ing along the entire Jength of the cattle shed or house ;
the back of this trough is made oonsiderably higher than the
front, 20 as to form a species of continuous shoot for direct-
fog the prepared food (which falls from the machine as it
travels along) into the hottom of the trough. The trough,
which is of an angular section, and may be usefully em-
ployed i tive of the m hi y in some cases, is thus

gearing to come into op i Patent abandoned

920 J. DRINKWATSR. An improved application of ro-
tating dbrushes and éu ths mechanism and apparatus con-
nected therowith. Dated April 1, 1865.

This i i in the application of rotating
brashes to grooming or brushing horses aud other quadra-
Ppeds, for which purpose flat brushes are now employed, and
the reculiarity in the hani ists in the ploy
ment of a thin hollow cylinder or drum attached to the
driving shaft by means of light arms or carriers, and
coverad or coated on its periphery with a surface of leather,
india-rubber composition or cloth, 10 which the bristles are
to be secured, instezd of in the wood as in ordinary brushes.
The brush may be caused to rotate by hand by sorewing a
spur wheel on tue end of the driving shaft, and gearing &
larger wheel into it, which may be driven by a hand!e pro-
jecting therefrom, or bevel wheels may be used, or & band
may be adapted 30 as to be driven by steam or other puwer.,
The apparatunis supported in the hand by meaus of handies
projecting from the 1 shaft. Patent adundoned,

921 W. Kiueay. Improvements in the apparatus uscd in
ths winding and rewinding of silk and other fabrics. Dated
April 1, 1865,

In caerying out this invention the parts of the apparatus
are so bined that a ber of supp carrying run-
ners and spindles for winding on are each set at an equal
di from a ceutre upon or attached vo a
circular table or frame. Arms carrying spindles for rewind-
ing are also attached to the same table, and so arranged

of windi

pplied with a regu! quantity of food distribated
easily from end to eud. A rail is placed in front of the
cattle, and along the side of the tramway, a little above
the floor, to prevent the ocattlo bringing their heads
within the range of the machine’s coarse, but at the same
time allowing suffioiont space underneath for the cattle to
teed out of the trough conveaiently, Patent abandoned.

928 A. W. Pearoe, Improvements in looms Jor weaving,
Dated April 1, 1865,

This invention relates to a certain new arrangement of
the parts of looms used for weaving which are employed to

Patent abandoned

934 R, R. Ricuxs and C.J. Warrs. Improvements én
apparatus applisable to machines for culting hay, straw,
and such like substances. Dated April 3, 1865.

‘We oannot here give space to thedetails of this invention.
Patent adandoned.

935 W. O. GotLINGS. Im
ports of the snvention may
Dated April 3, 1868,

This invention is not desoribed apart from the drawings.
Patent dbandoned,

936 J. H. J

vements in paddlewheels,
applied t> other purposes.

Impr in the 4/ 0
of postage and other slamp ication.) Dated
April 3, 1865,

This i i ists in § ing with or apply-

ing on to tha stamp two or more ingredients sach as will
chemically combine to produce a dark coloar or stain under
the action of moi Patent pleted

937 P, J. JAuET. An improved safety tackls for rass-
sng loads. Dated April 3, 1865.

Thia invention reiates to that description of hoisting
tackle knowan as palley blocks, and it consists in & novel
and improved ion and of parts b
means of which the pulley blocks are converted into solf-
acting safoty tackle. Ia using this safety tackle the
faller rope, whilst raising or lowering the load, may at any

t he rel d or slackened without the necessity of
first securing the rope. The weight of the suspended load
will, immediately upon the faller rope being released or
slackened, depress one end of the tackle, and thereby raising
the other end cause the faller rope to be securely held fast
between the retura pulley and a stop piece ; which, together,
operate in the manner of a break or clutch box upun the
rope. The load will therehy be intained ti y in
suspension without the faller rope being further secured.
Patent completed.

give motion tothe piok stick,whereby the shattle is d
to traverse the warp. The chiel part of the arrangement
consists in causing the cam whereby motion is communi-
cated to the pick stick to move the conical roller in a
direction the reverse of that at proseat employed. The
shaft upon which the cam is fixed moves or revolves in the
same direction as formerly, but the shaft carrying the
friction roller upon which the cam or tappet strikes is
arranged on the reverse side of the cam, the reoi ing

938 G. K. GxysLin, Improvements in vermin traps.
Dated April 3, 1865,

Peovisional p ion has not been granted for this in-
vention,

939 A, Lockwoop and A. Locxwoop, jun, Improve-

ments in the manufacture of brioks, and in the apparatus
employed therein. Dated April 3, 1865,

For tho‘, P of cgu‘k i brlohhudo‘ﬂnt for:‘xed
by expressing clay or brick earth throug es, oausing
each briok to have a longitudinal hollow 4 through

motion of the cam being thus communicated direct to the
upper side of the roller. Instead of this friction roller
upon which the cam or tappet strikes being fixed upon the
vertical shaft, by which in existing arraugements of pick-
ing motion the motion of the cam is tr itted to the

it, f d by a core in each of the dies employed, Other
bricks aro also similarly made, having through them trans-
versely one or more hollow passages formed by a core or
cores in each of the dies employed. So far, however, there
is no novelty, as it 18 not new to form bricks with hollow

piok stick, it is in the present arrangement attached to a
sbort reciprocating abaft, this latter bheing d by a

passages through them longitudinally or trans-
versely, The partially formed bricks having been thus

link to & short crank on the picking shaft, by the inter.
vention of which the motion of the rod and picking move-
ment take place in the same direction as formerly. Patent

that, while the silk or fabrio is in p ng
from the » the same action and rollers set in motion

929 J. O, Stovan, Further improvoments in the means

f

p P g ola! or brick earth through moulding
dies or orifioes with suitable cores are allowed partially

dry, when each brick is subjected to pressure in a mould
ot the sige of the finished bricks, These moulds are made
simply to contain the brioks, the pressure being applied hy
means of mandrils whioh are -ufo somewhat conical, and
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which are forced into the bollow passage or passages in a Dated October 9, 1868, The full titles of the patents {n the abavs list
brick, two mdr‘i?o being thus used to enter at the ends or 2597 R. Waslmsley, Liverpool. ! Improvements in appa- | ascertained by refetfing back to their iambers in ﬂnm

sides of the mould to press and expand the olay or brick
earth, 80 as cause it completely to fil! the mould, Pafent

PROVISIONAL PROTECTIONS.

Dated June 1, 1865.
1685 V. Duterne, Rue des Fourneaux, Paris, mechani-
cian. An improved metallic stuffing box.
Dated August 4, 1865.
2023 H. A. Bonueville, Porch t

p in g or
fares in cabs and other public

Rr

trolling the p:y';nent of
(A L

hicl
tion,)
Dated August 5, 1865.
2039 J. Petrie, jun., Rochdale, Lancashire, machine
maker. P in binery or app us for
washing wool and gther fibrous materials,

Dated Adugust 18, 1865,

2137 R. A, Brooman, Fleet-street, patent agent. Im-
p! in the facture of cast steel and oast iron,
and the manufacture of a mixed metal.

tion,)
Dated August 29, 1865.
2317 R. Laming, M.R.O.8., Priory-road, Kilburn, In-
provements in electrical telegraphy.
Dated Begrtember 9, 1865.
3313 J. Hose, Lei 'y hanic. Anmij

feed for sewing machines.
Duted er 11, 1885,

2329 O. J. Wehb, Randalstown, Antrim, Ireland, linen
i Imp in means and apparatus
applicable to the lighting and reviving of flres.
Dated tember 15, 1865.

2387 L. G. Sourzac and L. Bombhail, Bordeaux, Gironde,
France, Imdproqed means for rendering leather more
durable and flexible.

Dated September 20, 1865,

2393 L. Villette, Aber-street West, Derby-road, Liver-
pool, engi Imp in machinery for cutting
and shaping cork, with apparatus for registering the maau-

facture.

2397 D. J. Fleetwood, Birmingham, manunfacturer. Im-
p te in the facture of sp , forks, and other
similar avticles, acd in apparatus or machinery to be

employed therein.
ploy Beptember 22, 1865.

2017 ¥.T. Brandreth, civil engineer, and J. H. Bran-
dreth, y Pl y, L hire, I in
machinery for brushing hair.

Dated September 23, 1865,

2445 J. Drefetrner, Now York. Improvements in hy-
draualic pregsure eagines.

Dated 26, 1865.

2461 T. F.Cashin, civil engineer, Sheffield, and J. F.
Allender, manwger, Parkgate, near Snefield. Improve-
meate ia' the mmnufactare of iron and stecl, and of furnaces

muchinery for purifying, puddiing, or heating the

and
same.
Dated Segtember 28, 1865,

2483 R: Reeoce, . Liandilo, O henshire,
Imp in obtaining and applying sulphuroas acid
and in used therein.

2485 B. Wren, Stockton-on-Tees, Durham, cora miller.
I i inding wheat and other grain, and in
improving the condition of damp

(A communica-

P! 1 wheel

4mp

hamiat

1 Ld n S

apparatus for drying and

wheat or other grain,
Dated Ootober 2, 1865,

2523 O. D. Abel, Southampton-buildings, Chancery-lane.
Improvements in the mode of treating the roots of the
lucerne plant for the purpose of manufacturing paper,
pasteboard, fabrics, and ropes therefrom. (A communica-

tion.)
Dated Octoder 3, 1865,

2531 C. P. Button, Cheapside, merchant. A now re-
volving cover for dishes, bowls, and other vessels requiring
a movable oover. (A communication.)

Dated October 4, 1865,

2547 W. B, 8tocks, Liversedge, and W. Blakey, Batley
Carr Top, nury Dewsbury, finishers, and J. Whitwham,
Huddersfeld, Yorkshire, e mpr "
means or apparatus for cutting or shearing the nap or pile
of nap or pile fabrics.

Dated October 5, 1885,
2851 M. Hexry, rloet-,treo.t.. Improvements in gewing

2588 J. Miliar, Bethnal Green, physician, and B. Burton,
ackney. Imp inb hloading firearms.
2855 W. R. Barker, New Bond.street.

H.
Tmprovements in

pp for ing injections and douches to the

humaa body.
2587 E. Marstand and P. Williams, Manchester, engi-
neers and machi Imp t8 in and applicable to
hines f ing and cleaning cotton and other fibrous

forop

materials,

+ and

tatus for mangling and calendering.

2599 T. Miles, Qaeen-street, Finshury. Improvements
in the manufacture of scent and smelling bottles.

2601 W. Clark, Chaacery-lane, engincer. Improvements
in apparatus for propelling vessels. (A commtunication.)
Dated October 10, 1865.

2607 G. G. Rich, Chesterford-terrace, Stanley-road,
Hackney, Improvementsin the action of upright pizno-
fortes.

2609 J. D. Woodward, St. John, New Brunswick, mer-
chant. An improved ventilating apparatas for use in
steamhoats, vessels, and other places requiring to be ven-
tilated.

2611 M. Walker, Mansfield, Nottinghamshire, manager.
Improvements in tlyers used in doubling machines.

2613 A. Nicholls, Barnsbury-row, Islington, mathe-
matical scale aud rule t mpr s in
rules for measuring and in other instruments or articles
requiring 80 be adjusted or disposed at various angles.

2615 J. J. Parkes, London-street, Paddington, gas engi-
neer. Imp in the facture of railway station
and other gas lamps.

Dated Ootober 11, 1865,

2617 T. Warburton, Stoneclough, Lancashire. Oertain
improvements in brakes for carts, waggons, and other
vehioles.

2619 J. Orutchett, Stroud, Gl bire. Imp
ments in the manufacture of bands, helts, or straps for
harness for driving machinery or for other purposes.

2621 M. Henry, Fleet-street. Improvements in railway
carriages and | tives. (A icati
2623 I\ du Boulay, Bandgate, Kent,
carriages propelled by manual power.

Improvements in

PATENT APPLIED FOR WITH OOMPLETE SPECI-
FICATION,
Dated October 12,1885,
2627 V. A. and V. J. Messinger, Boston, U.8, Certain
new and useful improvements in shirt collars and bosoms,
(A communication.)

LIST OF SEALED PATENTS.
Sealed October 20, 1866,

1110 T. Groaves and J. 8.| 1360 . Worrall and 7.

‘Wright Hughes
1113 E. Wilson 1378 R.T. Birt
1116 A. . Hermann 1318 W. Eassie
11322 R. Canham 1474 C. H. Murray
1123 O. Hall 1513 W. E, Newton
1124 O. C. Evans 1541 W. E. Newton
1127 J. H. Wilson 1554 A. O. Henderson
1130 A. Grainger and C. 1561 W, E. Newton

M, Girdler 1735 W, E. Newton
1141 W, E. Gedge 1753 J. Calvert

2659 W, H. Phillips, N
metits in apparatus and means
part of such imp hel

s I
for extinguishing rﬂrea,
ng applicable for other
purposes.

2561 A. K. S8haw, M.D., Marina Saint Leonards, Sussex,
Improvements in brakes for carriages and other vehicl

leaving st the Comimissioners’
of the objection to the appl

prgvlalo?tt‘l prmcgam p:;loul published.
ppositioh can be entéred to the granting of 4

any of the parties it the abovs list who heve yuiatent to
of thelr intentiop to prooeed, Withi
the date of the Gasctts in whioh the notice

who have given not;
n tweﬁty-ofc d;’:?::

‘gﬂpo particularsin iriu::

2804 H. Wickens

2821 J. Clark

2834 J. T. Cooke

2838 G. Haseltine

32843 J. Spence

2846 H. H. and J. F, G.
Kromschroeder

2849 T. Greenrwood

2852 W. 8. Gambie

PATENTS ON WHIOH THE STAMP
HAS BEEN PAID,

DUTY OF 15
2853 4, Obiplia isd G,
USee|

erthiet g B

1. )
2919 J. H. Johoson

2321 C. West
3332 A. Allan, T, Whim-
ster, and R. Gray

PATENTS ON WHIOH THE STAMP DyY )
HAS BEEN PAID, VEY ar

2408 B, Fouter
Bmitk e,
2695 J. Tingye

LIST OF SPECIFICATIONS PUBLISERD
For the Woek ending October 31, 1685,

. d.

3027
3028
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Nore.—Specificatiofis will
Great Seal Patent Office

Dated October 6, 1865.

2567 R. A. Brooman, Fleet-street, patent agent. Im-
pron)menu in rotary engines and pumps. (A communioa~
tion.

2569 G. W. Renudel, Newcastle-on-Tyne, civil engineer.
Improvements in the construction of gun carriages.

2671 V. J. B, Germaix, Philipperille, Algiers, architect.
2 in the f: of bricks and other
analogous materials,

2573 R. M. and D. Cameron, Edinburgh. Improvoments
in pens used for writing.

2577 T. Machin, Andover.road, Holloway. Improve-
ments in hinery or for the £ of
wooden spills,

PE

Dated October T, 1865,

° 2581 H. Q. Craig, Passage “’ub, COork, shipbuilder,
Improvements in the construction of railway carriages,
waggons, aod ',ruck‘s,, and other road vehicles.

2687 J. Howard, hurch-street hant. I
ments in the construction of d cylind
(A communication )

2693 J. Homan, The Grove,. Ounbornlli{oivjl engineer,
Improvemients in the osion of ght-iron gird

v

P

. 2432 W. Tarner, S. Shore, anu W. Hailiwell,
~dngines.

, 2637 V. A). and V.. J.-Messinger. Shirt cotiwee. (A-ocom:

Oarding |

ceipt of tll:: awgm o[: ';Ide and 2
1143 J. J. Parkes 1786 J. ¥. Jones 53, must be rent| i 08t Offioe Ordar, A
1150 T'. Walker 1762 S. Wright the Post Offioe, High °’°°"°b‘° M, Bsdnd {
1153 J. N. Brown and T.| 118 C. I'. Claus Great Seal Patent Office. 25, Southtiptse
D. Clare 1787 J. F. Jones Chancery-lzne. . ks
1154 J. N. Brown and T.| 1843 J. Saunders and J. ‘
D. Clare Piper . N N C
1157 W, Elder 1868 J. P. Wint LATEST PRICES OF MATERIALS USDD. Iy
1187 T. C. March 1944 W, Barton CONSTRUOTION R
1189 A, C. Henderson 2049 A. V, Newton *
1209 G, Johmonbm ‘ 2205 H. A, Bonnerille TneexR, duty 1s. pér load, drawbaekt 1
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GAS EXPLOSIONS.
HE most formidable antagonist with which
gas-lighting, in its infancy, had to con-
tend, was the fear of explosion which then
obtained. Bcientific men of the day upheld

the baseless theory, and supported it by the

assartion that the destruction resulting from
the explosion of a gasholder containing
15,000 cubic feet of gas would be equal to
that produced by the explosion of ten barrels
of gunpowder., These arguments led to a
royal commission of inquiry on the subject
of gas explosions. Sir aﬂlliam Congreve was
one of the commissioners, and he concurred
with his colleagues in recommending that the
capacity of gasholders should not exceed
6,000 cubic feet each. It was further recom-
mended that the holders should be walled in,
to limit or confine the disastrous effects of ex-
logions, should they occur. By degrees,
ever, the light ef science broke in here,
and showed that gas, instead of being the
destructive agent it was at first deemed, was
perfectly harmless when unmixed with atmo-
spheric air or oxygen. In fact, if a lighted
torch or taper were inserted in a holder filled
with pure gas, the gas would extinguish the
flame, instead of the flame igniting the gas,
We have always accepted this docirine with-
out doubt or questioning; it comes commended
to us by the very fitness of things, and has
led to the undisturbed conviction that neither
theory nor practice could explode a vessel of
pure coal gas. Our faith, however, was
momentarily shaken on Wednesday morning
by the statements made in the daily papers
with reference to the recent explosion at the
London Gasworks, Nine Elms, which oc-
curred on Tuesday afternoon. They over-
tarned all preconceived notions of the natural
laws governing these cases by informing us
that a older oontaining 1,000,000 cubic
feet of gas had exploded. e were also told
that the manner in which the explosion oc-
curred was & mystery to all connected with
the gasworks, and had upset all previous
theories with regard to the explosion of gas.
The mystery, however, appears to be confined
to the writers of the articles in whose minds
alone the theories have been overturned. Of
course, the shattered and dismantled condi-
tion of the warks throws little or no light upon
the cause of the aocident. Stones, bricks,
and fragments of iron will not of themselves
tell much of a tale, but there are other ways
of accounting for occurrences than Ly an
appeal to them.

The truth of thissad circumstaunce Jies in the
fact that there was in the first place a leakage
of gas in the meter-house, where the catastrophe
originated. This leakage must have been of
such a character, and permitted to go on to
ruch an extent, as to call in question the quali-
fications of those in charge for their post. The
explogion in the meter-house acting by con-
cassion on the adjacent gasholder, caused it to
burst, and the liberated gas, rapidly mixing
with atmospheric air, was instantly burnt
or exploded. The gasholder at the other end
of the premises had its roof broken in, either
by concussion or by a fragment of material
falling on it, most likely the latter. The escap-
ing gas was ignited, probably by the exposed
fires in adjacent workshops, and burned away
furiously uantil the contents were consumed,
doing no more damage than buckling the iron
sheets of the roof and amartly warming the
columna in the quarter where combustion was
effected. Although these operations were con-
secutive, yet, comparatively speaking, they
were practically onme, or at any rate they
occurred within a seeond ar 80 of each other.
Thus, then, the mystesious explosion of a
mlder becomes reduced to wil, for the gas-
was not exploded. Nor was it posmble

for guch a circumstance to have happened, in-
asmuch as gas unmixed with oxygen suffocates
flame, and in this state canunot ignite or ex-
plode. That there was a gas explosion—or
rather a series of explosions—is perfectly true,
but in each case the coal gas had become ad-
mixed with a certain proportion of atmospherijc
air before explosion occurred. Under what
circumastances ignition was effected in the first
instance i3 by no means clear at present, and
it may never be made clearer. There were
numerous agencies by which it might have
been accomplished ; builders’ workmen were
about the place, in the meter-house even where
the catastrophe originated. Among the dead
may be the unsuspecting victim of a want of due
caution under circumstances when the utmost
care was needed. An unextinguished lucifer
or a discarded pipe.light may, in spite of all
rules, have led to the fatal result. A proper
regard for regulations made for the safety of
life and property cannot be too strongly insisted
on, but unfortunately workmen become so
inured to danger that they often actin utter
disregard of its presence. The labourers who
were plastering the meter-house may have be-
come 8o familiarised to the smell of gas about
the works generally that they could not detect
any special escape, and 8o were unaware ot
particular danger. But this of course pre.
supposes gross negligence on the part of those
in charge of this special department who could
allow or overlook a leakage from which such
consequences should follow.

The proportions in which gas and atmosphe-
ric air when mixed become explosive vary
considerably. The most explosive compound
is formed by mixing seven parts of air with
one of gas; the degree of explosiveness,
however, is to some extent governed by the
quality of the gas. Explosions do not oceur
where the mixtures consist of less than three
of air to one of gas, or more than eleven of
air and one of gas. Explosions do occasion-
ally happen at gasworks, and they arise
from varied causes. At the City of London
Gasworks, a few years since, an accident of
this character occurred, but which was un-
attended by any fatal consequences. Owing to
an accumulation of air and gas in the large
main communicating with the gasholders a
violent explosion ensued, doing considerable
damage to the adjacent portions of the
works. This accident was traceable to a
defect in the valves, in consequence of which
air passed into the main with the gas,
In some instances explogions have arisen from
a new gasholderwhen just ready for use hav-
ing been communicated with the manufactur-
ing apparatus. The valve may have been
leaky, or it may have been thoughtlessly
opened, and gasadmitted to the holder. Having
thus become admixed with the air in the
holder, upon the introduction of a light the
gas necessarily exploded. Hence new holders
should be perfectly finished before communi-
cation is effected, or the pipes should be water-
logged until the holder is ready to receive the
gas. But explosions have sometimes occurred
on th.e first introduction of gas into the holder.
One in particular happened a few years since,
whereby the engineer was killed. Here the
new holder contained a considerable quantity of
air, and on being charged with gas, a highly
explosive compound was of course tormed.
The holder by chance became get and gave no
pressure. In the holder was an orifice about
aquarter of an inch in diameter, at which the
engineer imprudently attempted to test the
quality of the gas. The flame entered the holder
and ignited the explosive compeund within it,
spreading destruction around. The accident
was of course preventible, and would not have
occurred had an argand or fish-tail burner
been screwed into the hole and the gas tried
through it. It is on record that an explosion
onee occurred from a mixture of gas and air
taking fire through a joint being made with
overheated lead. .

It is generally supposed that if a rent was
made in a gasholder, and the escaping gas
ignited, provided there was no pressure, the

contents would explode directly the holder
reached the ground. This, however, is a
mistaken idea, for directly the pressure ceased
the gas would be extinguished, and this irre-
spective of the size of the opening. Bat,
when the gas ceased to burn, danger would
commence; some of the gas would gradually
issue from the crown, and would be replaced
by air, so that in time an explosive compound
would be formed. When under pressure an
explosive compound of gas will only ignite
at the mouth of a pipe, but on relieving the
pressure the flame enters, and the compound
explodes. Bearing on these points are some -
experiments made by Mr. Samuel Hughes,
C.E., for the purpose of specifically deter-
mining the circumstances under which ex-
plosions take place. He used some old large-
sized tin-plate meter cases, which were most
suitable for the purpose. These were entirely
closed, except at the outlet and the bottom or
emptying plug. Gas was allowed to flow
through a 50-light case for some time, and then
the bottom plug ‘was replaced. On a light
being applied to the outlet, the gas burned
with a flame of the same diameter as the pipe,
and at first about 18in. high, the height qnicﬂly
diminishing until the flame died out. The
same result occurred at every trial, and proves
that when gas is enclosed in a vessel, the
moment the pressure ceases the flame is ex-
tinguished. After the vessel had stood some
time a light was applied, and' the vessel was
shattered to pieces. This resulted from a part
of the gas having gradually escaped, and air
having entered and combined with the re-
mainder, an explosive compound being thus
formed. In another case the bottom plug
was also left open, when the flame was much
higher and burned more brightly than in the
previous experiment. This was caused by the
gas ascending by its lightness, the air entering
at the lower orifice and following it. The
flame gradually weskened, assuming a deep
blue tint; at last it entered the vessel in
the form of an inverted cone, when a vio-
lent explosion took place. Subsequently a
trial was made with a very small holder
containing two feet of explosive com-
pound, with a pressure of 5-10ths, the gas issu-
ing from a quarter-inch orifice. Itignited with
an intense blue flame, but on relieving the
pressure and again applying the light an ex-
plosion was the result. In former times the
explosion of gas was considered to be due to
the hydrogen in combination therewith, But
modern researches have proved that the rich-
est gases are the mostdestructive when explod-
ing. In conclusion, we would refer to the
groundlessness of the apprehension that imme-
diately arises on the occasion of an outbreak
of fire near a gasworks., It is generally
assumed that the contents of the gasholder
are explosive and would manifest a fearful
energy if the flames reached the holder.
The fact is, however, that gasholders filled
with ordinary gas cannot by any means
explode, even though the flames were
to make the plates red hot. The only re-
sult would be that, expanded by the heat,
the gas would issue in detached flames,
but no such thing as an explosion could %ake
place. Explosions, such as the recent one at
Nine Elms, are of very rare oecurrence, and
when they do happen they arise from per-
fectly exceptional circumstances, and must ob-
tain assistance from the atmosphere before
they can manifest any undue violence. To
guard against them in ordinary is no difficult
matter, for, guided by the sense of smell, the
slightest escape of gas isreadily detected. Of
course, if carelessness and indifference to safety
are present, there is no guarantee that gasex-
plosions will not become matters of everyday
occurrence.

THE HOOSAC TUNNEL.
WO great works corresponding in general
character—one of extraordinary magni -
tude—have for some time past attracted con=
siderable attention wherever engineering is
disoussed ; these are, the Mont, Cenis Tunnel
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in Italy, and the Hoosaoc Mountain Tunnel
in America. These two examples of mo-
dern engineering skill, although of a similar
nature, have recently been brought to a
practioal standstill from extremely opposite
causes. The works at Mont Cenis have
been interrupted by the intervention of a
rock which is too Aard to be worked,
whilst those of the Hoosas Tunnel have
been stopped by the appearance of a rock
- which is too sof? to allow of the continuance of
&reaent operations. Recent accounts from
ont Cenis tell how the material of the
resent working-face turns all the drills, and
efies every attempt at penetration. On the
other hand, we learn from America that in the
Hoosac Tunnel the unlooked-for obstacle is a
rock which decomposes, and c¢an be neither
pumped, shovelled, nor drained out. In
either case the impediment is extremely dis-
heartening, considering the time and capital
which have been expended, and the interests
which are involved. But in neither case
ought the obstruction to prove sufficient to
grohibit the ultimate completion of the works.
he prime mover in engineering operations,
as in most other concerns of life, is simply
that old familiar friend £ s. d. 1If, therefore,
we make this the fulerum, and engineering
luck the lever working thereon, we shall not
ail to tind a way to pierce the adamant of
Mont Cenis or to wade through the porridge
of the Hoosao. Of the two evils, however,
that at the latter works has the appearance of
being the least, for, although the standing
work may there be a matter for serious
eonsideration, yet, with the removal of the
sludge added to it, it does not present quite so
insuperable a barrier as the Mont Cenis ob-
struction. At any rate, there are two interest-
ing questions presented to the engineering
profession, and we shall look with interest to
the solution of each of the problems,

Of the nature of the two works that of
the Mont Cenis is the better known, inasmuch
as from time to time, both here and on the
continent, some very practical descriptions
have appeared and we are shortly to have
another of a geological character. Much
less is known of the Hoosac enterprise,
which the late war has kept for long
past in the background. But now that
America has put a seal on the reign
of desolation, her old institutions are re-
viving, skill and energy are fast returning to
their wonted and legitimate channels, and she
will soon appear in bright contrast to her
pest. The Hoosac Tunnel was promoted with
the view of effecting a material reduction in
the distance between the Eastern terminus of
the Erie canal and tidewater at Boston.
The Western Railway now places these im-
portant points at a travelling distance of 200
miles apart, but the completion of the Hoosac
Tunnel would open a new route, shortened
by some 23 miles. Nor is this the whole
extent of the saving, for by taking into
acoount the superior gradients and curves of
the tunnel scheme, it is calculated that the
route will Lractically prove at least 40 miles
shorter. This project has now been before
the publio some sixteen or seventeen years,
during which time it has experienced nume-
rous vicissitndes, and is at the present,
as already imdicated, progressing rather un-
favourably. The Hon. F. W. Bird has re-
cently visited the works, and his report
throws oconsiderable light upon their pre-
sent condition. The operation of tunnel-
ling is carried on from four different points,
viz., from the eastern and western ends,
from a shaft about half a mile from the
western end, and from another shaft in a
position central between the two ends. At
the west end the rate of progress has been
slow, and bids fair to be yet far slower, for
in this driving the sludgy impediment re-
ferred to occurs. Operations were not com-
menced at this end until the early part of
last year, when an open cutting was made to
a point where the top surface was 80ft. above
the rail level, and here the work of tunnelling

commenced. In the spring of the present
year a heading 14ft. wide and 7ft. high was
commenced, and has been carried on for 110ft.
In the open part of the excavation the mate-
ria.tllsil ::a as orl:; disﬁanceé;rs :cl)lmm]gn earth
an pan, but these ually change to
a substance dissimilar from either, It appears
difficult to say whether this is earth turning
to rock like that of the mountain, or rock
turning to earth, In its normal condition it
is hard and rocklike, but on exposure to air
and water it runs away like quicksand, or if
nt up it becomes ¢‘porridge.” It has not
§ inappropriately termed ‘¢ demoralised ”
rock.
In accomplishing the 110ft. of heading a
stout framework or lining of heavy timbers
and planking was set up as fast as the excava-
tion was made in order to resist the pressure
and weight of the surrounding material. At
first fair progress was made, some 4ft. advance
being made in twenty-four hours, but soon
the water increased and converted the rock
into an unmanageable fluid, difficult alike to
drain, shovel, or pump. To such an extent
did this affect the workings that at 110ft.
matters were almost brought to a standstill b
a hole or shaft being washed away in the roof,
which at this point was 40ft. thick. Dis-
heartened and dispirited, but not beaten,
the engineers continued the work under
these most unfavourable ciroumstanoces,
although the rate of progress has been ex-
ceedingly slow, The serious nature of the
difficulty to be sontended with may be inferred
from the fact that the result of nine months’
indefatigable labour has been an advance of
only 15ft. ! The total distance excavated in the
west end is therefore but 125ft. Asa last
resource it was decided to continue the open
cutting on a level passing above the top of the
tunnel, until the point direotly above the
largest spring was passed. A stout timber
framework, some 20ft. long (similar in con-
struction to the cribs used in deep-water foun-
dations for masonry), having the sides and
forward end planked, but open at the bottom,
was then placed over the spring and foroed
down into the fluid mass until it came to the
bottom line of the tunnel. A plank flooring
was next added to the crib, and a timber roof
has been constructed to make the finish of this
portion of the ‘¢ heading” correspond with the
part which was really made by horizontal
excavations. Thus far a solution was found
to this ugly problem, but beyond this here is
another question which is far less easily dis-
posed of; and that is, how to remove the
plank and timbers from the forward end of
the orib, and yet stay the rush of ¢ porridge”
from all directions into the opening. Although
the planking originally rested against the face
of the rock, it does not do so now, for on
examination it appears that the rock behind
it has becoms ¢ demoralised” for 3ft. or 4ft,
inthickness. How to remove this porridge
does not seem at all clear, and if it is removed
it still remains to extend the crib forward,
and make tight joints on the sides, top, and
bottom against the rock that is yet . And
even if thisis effected there is the further
difficulty of keeping the face of the rock open
for work without the rush of porridge which
inevitably results from exposure to air and
water. The distance, too, for which these
works will have to be prosecuted through this
unfavourable material is not far short of half
amile. In fact, it is altogether a weighty
question, but one for which we doubt not our
transatlantic friends will find a solution,
espeoially if they are backed by State resources,
of which there appears to be a probability.
About 2,300ft. from the western entrance a
shaft has been sunk to rail level, and the
works have proceeded for about 260ft.in an
easterly, and 280ft. in a westerly direction.
The work westward has) been suspended in
consequence of the character of the rock, which
is precisely similar to that in the western end
workings, running to sludge assoon as airand
moisture are admitted to it. Borings have
been taken between this shaft and the western

end, and the whole of the intervening material
is found to be of the same obnoxious nature.
Eastward, however, the work in this shaft is
advancing at the rapid rate of 13ft. per
week. The hole, however, is but 7ft. high
and 14ft, wide, although the Commissioners
recommended the section of the tunnel to be
22ft. wide at the grade line, 24ft. wide at the
widest })oint, and 21ft. high above the track,
the roof being made circular. These dimen-
sions give a sectional area of 433 square feet,
anda solid measure of 16 cubio yards per lineal
foot. The tunnel adopted is 7ft. high and 14ft.
wide, giving an area of 98 scﬁuu-e feet, and
32-3rds oubio yards per lineal foot. It seems,
then, that the excavation actually done in the
distance gone is as 3 2-3rds to 16, or a little
over one-fifth of what must be done to com-
plete the tunnel of the size originally declared
necessary by the Commissioners. Itis intended
to enlarge this tunnel hereafter, but the cir-
cumstance serves to illustrate our observation
that the tunnel had secen some vicissitudes ; in
fact, Mr. Bird points out a large amount of
mismanagement. The next place at which the
works are carried on is the central shaft, which
is situated abput a mile and a half from the
western entrance at a point where the moun-
tain surface is 1,050ft. above rail level. A
depth of 160ft. has been reached in the shaft,
thus leaving 890ft. yet to be sunk. During
the last thirteen months 100ft. were sunk,
22ft, beil;g made in the last month, the high-
est reached in any previous month. i

the work here to average the highest figure,
or 22ft. per month, the rail level will not be
reached under forty months and a half. Until
that time the work of tunnelling the mountain
proper must be limited to two faces, one at
the east end and one at the west shaft.

The eastern end was penetrated by Mr,
Haupt for a distance of 2,394ft. to the end of
the gxeading, of which about 2,100ft. was
nominally completed of the size then contem-
g}:ted, viz., 14ft. wide and 18ft. high.

ally, however, the work was incomplete,
for in some parts Haupt had left his bur-
row only 13ft. square. Beyond the above
workings the heading has been carried
forward about 280ft. Sinee last April
the heading has been pushed on suocess-
fully, averaging in the last two months about
65ft. per month, and the works have now
reached a distance of about 2,700 ft. from the
mouth of the tunnel. One of the most extra-
ordinary features of this enterprise is the
damming of the Deerfield river, which was
effected for the purﬁse of creating water
power to drive machinery in the repairing
shops, to ventilate the tunnel, and to compress
the air for driving the drills, It is about three
quarters of a mile above the east erd of the
tunnel, is about 250ft. lozzirv:ith a head of
20ft. The water is carried through a canaltq
the building ocontaining the water-wheels,
where it gives a head of about 30ft. The
works are of a very excellent character, and
had cost some 117,869 dollars up to December;
1864, when they were incomplete. It is esti-
mated that when complete these works will
not have cost less than 200,000 dollars. Thi
worst part of the story, however, is that thes
expensive arrangements are utterly inadequati
to the requirements of the work, there being
an insufficient supply of water. The tota
cost of the whole tunnel works up to the
sent time is stated to be about 5,719,33(
dollars; but what that sum will haw
amounted to when the works are complete
no one is able even to surmise.

The history of the Hoosac Tunnel is |
chequered one, and full of special interes
to the taxpayers of the BState. Th
Troy and Greenfield Railroad Compan
first had it in hand, and th aske
State aid for its construction. tim
all the rights and privileges of the Com
pany became concentrated in the contractd
who failed not to avail himself thereof. Und
the contraetor’s influence the original proje
decreased from a double-track tunnel down |
a mere mining gallery, and in the same rat
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asthe contractor enlarged his demands for
State aid, so the capacity of the tunnel appears
tohave been reduced. At last State supplies
were stopped, the contractor gave up the job,
and the gtate then assumed the charge of the
project, the superintendence and direction of
the works being delegated to three Commis-
sioners. After a year and a half of work and
an expenditure of about a million of dollars,
and with the best engineering skill at com-
mand, the Commissioners appear to have very
small results to show. A singular want of
judgment has been evinced in recent proceed-
ings, and implies a necessity for better
mnagement. For instance, the Deerfield
river dam was stllﬂposed to secure 800-horse
pwer, Whereas only about 50-horse power is
obtainable; steam power could have been used
ats greater saving. 'We have seen that the
hesdings are even less in area than those
driven by Mr. Haué)t, and at variance with
the dimensions laid down by the commission.
To complete the dismal category, we have the
deomposition of the rock at the western end
of the tunnel, so that altogether the enter-
pie Wears & very unpromising aspect.
Nevertheless, as we have already pointed out,
there need be no despair about tKe work bein
executed, if only funds are forthcoming, an
thle management is appointed., The readiest
method of dealing with the question would be
toconstruct an iron tube or Brumel shield,
oen at both ends, and of a cross seotion
wrresponding to that of the tunnel. Within
this shield an eflicient lining of brickwork
should be constructed, the work of excavation
being carried on at the end. When the brieck-
work had advanced nearly to the end of the
shield, the latter would be forced forward
into the excavated portion of the tunnel, by
mans of screwing apparatus which would
bave its back thrust on lugs built into the
brickwork. A similar arrangement would be
provided at the front edge of the shield to take
the forward thrust of the screw. The exca-
mstion would then be further prosecuted, the
brickwork following it up as before. Should
the “porridge” in the heading be made too
fat, it might be kept back by a plate affixed
1o the lower part of the shield, and extending
about one-third up the face of the work,
wich would prevent it interfering with the
gerators.  With this suggestion we will'
lave the Hoosac Tunnel to, we trust, a!
better fate than that to which it has hitherto
befn.subject. At the best, however, it will
tequite considerable time to bring into proper
wurking condition,

MTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

The Differences betiween the Properties of Fer-
rosum and those of Ferricum— Electrica
Relations of Aluminium—The Nature of
Aluminium Bronze—A New Kind of Arti-
firidd Aventurine— Colouration of Glass by
Selenium— Another New Blasting Agent—
Hr. Ansell's Fire-damp Indicator,

IT has hitherto been supposed that it is
L simply in consequence of their differing
1 respect of the proportions in which they con-
tin carbon that the three kinds of manufac-
tarediron,—cast iron, steel, and malleableiron,
et from each other so remarkably in their
es. Inthe paper by M. de Cizancourt,

ever, to which allusion was made in last
veek's ““ Notes,”” that gentleman maintains that
Ue diverse properties of these three kinds
ol iton are due far less to diversities as regards
proportions in which the metal, in each
Qs respectively, has some other substance
Wuciated with it, either in chemical combina-
Bou or otherwise, than to differences of the
which chemists call *¢ allotropic,” but of

‘the nature of which they know so little, in the
ysical and chemical condition of the metal

. Hewas led to enter nupon the course

'of thought and research by whioh he has been
'tnducted to this conolusion by the well-
known facts that cast irons whose chemical
Hmstitution, so far as can be ascertained by

analysis, is absolutely identical, frequently
differ very widely in quality and properties,
and that there are some cast irons which the
chemist oannot distinguish from steels, and
some steels in which chemical analysis can
detect no difference from some kinds of malle-
able iron. M. de Cizancourt traces all such
phenomena to the capacity of iron to exist,
whenin the free state, in those distinet allotropic
conditions in which chemists have for some
time been aware that it must exist in the ores
of the protoxide, and in the ¢ ferrous” com-
pounds generally, on the one hand, and in the
ores of the peroxide, and in other ‘¢ ferric”
compounds, on_the other, but which no pre-
vious observer had recognised in the reduced
metal. He finds that ¢ ferrosum ” and ¢ ferri-
cum” aro as distinct in metallurgy as in che-
mistry, that the physical properties of these
two forms of iron are as different as their
chemical properties, that both are capable of
being submitted vo all the usual metallurgical
processes without loss of their distinctive quali-
ties, and that the ‘¢ dominant characteristic”
of manufactured iron invariably depends upon
how far it consists of the one form of the
metal and how far of the other, while this
is in great part dependent upon the condi-
tion in which the metal existed in the ore,—
that is to say, upon whether the iron was ob-
tained from an ore of ferrosum, from an ore
of ferricum, or from an ore containing ferrosum
and ferricum too.

According to M. de Cizancourt, ferrosum,
or iron in that condition in which it exists in
the ores of the protoxides, and in those other
compounds the iron in which is in the state
in which 28 parts bﬂlweight of it are equivalent
to 35°5 parts of chlorine, has never been ob-
tained, quite pure, except in the laboratory,
in very small quantities, by reduction by hy-
drogen. Combined with carbon, however, it
constitutes the hard, bri'tle, crystalline vuriety
of cast iron known as ¢ white cast iron.”
The iron in ‘‘grey cast iron,” on the other
hand, is ferricum, or iron in the condition in
which it exists in the peroxide and in those
other compounds the iron in which is in that
state in which 56 parts by weight of it are
e%nivalent to three times 35'5 parts by weight
of chlorine, while thatin ¢ mottled cast iron ”’
is partly ferricum and partlg ferrosum. Fep-
rosum is harder and more brittle than ferri-
cum, is reducible at a lower temperature, and
has a much stronger affinity for carbon. Fer-
rosum and ferricum can each be converted
into the other, but ferrosum can be transformed
into ferricum much more readily than ferricam
into ferrosum, and in metallurgical ?emﬁons
on the great scale the latter transformation
takes place very much less frequently than
the former. Malleable iron contains only fer-
ricum, the distinguishing physical character-
isties of which form of iron are its malleable-
ness and tenacity, while those of ferrosum are
its hardness and fragility. It is obvious that
malleable iron may consist either of ferricum
which existed as such in the ore whence the
metal was obtained, or of ferricum which existed
in the ore as ferrosum and has been trans-
formed during the metallurgical operations it
has undergone, or of a mixture, in any propor-
tions, of what may thus be called natural fer-
rioum and artificial ferricum; and M. de
Cizancourt attributes the different qualities of
the various kinds of malleable iron to such
diversities of constitution. Steel he regards asa
mixture of ferrosum and ferricum, and the
most perfect steel as that which contains these
two forms of iron in atomic proportions, or in
the proportions in which they exist in
magnetic oxide of iron and in magnetic
pyrites. He appeals for confirmation of this
view of the constitution of steel to the singular
fact that the only bodies which have hitherto
been known to contain both ferrosum and fer-
ricum,—namely, the just-mentioned magnetic
oxide and etic sulphide,—share with
steel the capability of permanently retaining
magnetism, and to the circumstance that a
good steel is always formed when soft iron,
which is nearly pure ferricum, and white cast

iron, or carbide of ferrosum, are fused together
in some approach to atomically equivalent
quantities. He concludes his valuable memoir
with a promise to speedily publish a simple
mode of assay by which ferrosum and ferricum
may be readily distinguished from each other,

ether with a number of further parti-
oulars respecting the characteristics of these
two forms of iron, of a kind likely to be of
practical value to the manufacturers of that
metal.

M. Ernest Saint Edme has recently investi-
gated some of the chemical relations of alumi-
nium. His methed consisted in connecting &
wireofalumininm with one of the poles of a gal-
vanometer and a wire of some other metal with
the other pole, plunging the two wires into
some exciting fluid, and then noting the direc-
tion and amount of the deviation of the needle.
He finds that, with hydrochloric acid as the
exciting liquid, aluminium is negative to both
zinc and lead,—a result which chemists would
soarcely haveexpected, considering how power-
full{, when by itaelf, aluminium is acted upon
by hydrochloric acid. 'With an aqueous solu-
tion of caustic potash as the exciting agent
the result is just the reverse, aluminium being
positive to both zinc and lead under the in-
tluence of that excitant, as it is also under the
action of an aqueous solution of ammonia.
Aluminium, when alone, is scarcely attacked
at all by sulphuric acid diluted until it will
dissolve zine, but when the aluminium is asso-
ciated with either gold, copper, or platinum it
is at once acted upon by this agent, though
only feebly. When associated with either
zine or iron, however, aluminium, with dilute
sulphuric acid for the excitant, is very strongly
negative. The only other liquid M. Saint
Edme employed in these experiments is nitric
acid. Nitric acid does not act in the least
u;ilon either aluminium, steel, or platinum
when the metals are isolated, but when a wire
of aluminium coupled with a wire of platinum
or a wire of steel 1s plunged into this acid, the
direction of the -current produced at the
moment of immersion seems to show that the
steel or platinum is the metal acted upon at
first, but almost instantaneously the current
reverses, and the aluminium beeomes the posi-
tive element of the couple. Associated with
zino or iron in the same acid, aluminium is
strongly negative.

During these experiments it occurred to M.
Saint Etﬁne to compare with the electrical pro-

rties of aluminium those of the various

inds of aluminium bronze, in the hope of
thereby obtaining some new light upon the
question as to whether the remarkable alloys
are chemical combinations of aluminium and
copper, or only mechanical mixtures of the two
metals. Three of these beautiful gold-coloured
alloys are manufactured, one containing 5 per
cent., another containing 7} per cent., and the
third containing 10 per cent. of aluminium.
The homogeneity of these alloys, neither of
which is susceptible of ¢‘liquation,” as ordi-
nary bronze and gun-metal are, and the in-
tense heat which 1s developed when their con-
stituents are added to each otherin the molten
state, the mass suddenly rising to such a tem-
perature that the eye cannot bear its dazzling
whiteness, have led most chemists to regar
them as being compounds, and not merely
mixtures. M. Saint Edme comes, however, to
the opposite conclusion. We cannot give this
week the details of his experiments, but their
results served to convince him that, alike in
the three above-mentioned varieties of alu-
minium bronze, and in a fourth, eontaininﬁ
60 per cent. of aluminium, which was prepare
specially for his experiments, the two consti-
tuents are merely mechanically associated.

For several generations there has been
manufactured at various glass works in the
neighbourhood of Venice a most exquisite
imitation of that beautiful variety of quartz,
minutely spangled throughout with yellow
scales of mica, which is known as ¢ aventu-
rine.”” The ‘¢ Venetian aventurine,” as the
product in question is called in commeroe, is a
peculiar kind of glass, coloured brown by per-



218 |

THE MECHANICS’ MAGAZINE.

oxide of iron, and exhibiting a golden irides-
cence, owing to the diffusion through it of
orystals of metallic copper. M. Pelouze has
found that a new variety of such glass may be
obtained by fusing together a mixture of 250
parts of fine white sand with 100 parts of
carbonate of soda, 50 parts of carbonate of
lime, and 40 parts of bichromate of potash.
He oalls the product ¢ chrome aventurine.”
Its mass, instead of being brown, like the
Venetian aventurine, is of a most beautiful
green eolour, and the golden diffased
through it imtly exceed in brilliancy those
to whiech the Venetian aventurine owes its
charm. The green colour is due to chromie
oxide, derived from the bichromate of potash,
and the diffused spangles consist of the same
oxide in the orystalline form. They are de-
soribed as being mot less brilliant than the
diamond. The new aventurine is much harder
than the Venetian kind,—it is so hard that it
will sorateh ordinary glass,—but it ean never-
theless be readily worked, and the Paris
lapidaries seem to regard it as a most valuable
dition to the materials for their art.

M. Pelouze has of late been devoting much
attention to the chemistry of glass, and
among his latest discoveries is that of the
fact that selenium will colour glass less
powerfully than sulphur, and thus that the
resemblance between those metalloids extends
to their action on the earthy and alkaline
silicates. One per cent. of selenium will com-
municate to glass a beautiful orange tint,
‘‘resembling that of some varieties of topuz
and zircon hyacinth.” The tint communi-
cated to glass by sulphur is yellow.

We have had to chronicle within a ver
brief period experiments with at least half
a dozen new explosive agents, designed to
supersede gunpowder for blasting purposes,
and still another now calls for mention.
Messrs. Schiffer and Budenberg, of Buckau,
Magdeburg, and Manchester, are endeavour-
ing to introduce an ¢ improved blasting
powder,” which seems to have tho great

vantages over the best blasting powders
hitherto in use of being some 30 or 60 per
cent, more effective, weight for weight, and
of leaving no smoke behind it, after explosion.
The new powder consists chiefly of sulphur,
charcoal, and nitrate of potash, like ordinary
gunpowder, but these materials are employed
1n other proportions than in ordinary gun-
powder, and certain new ingredients are
added to them. The materials are combined
in such proportions as to scoure comparatively
slow combustion, in order that all the com-
bustiole gases liberated by the explosion of
the compound may be completsly burat, and
80 the utmost possible effect be obtained from
them, and no smoke bo left. The new pow-
der has been in use for some months past in
the mines at Framerles, in Belgium, uunder
the direction of M. Gille, the (Government
mining engineer, and a Government report of
the results of the experiments with it has just
been issued, This report compares the new
powder more especially with the blasting
powder manufactured by the Belgian Govern-
ment at its factory at Welleren, and states
that the new powder ]l)lroduces as much effect
as twice its weight of the Government powder,
that it explodes almost without noise, that it
leaves scarcely any smoke, and that what little
it does leave has no offensive odour, and is not
nearly 8o noxious as the smoke of the Govern-
ment powder and of ordinary gunpowder in
general. When exploded in free air it does
not produce any sparks, but burns with an in-
tensely brilliant flame, and almost noiselessly,
and leaves no carbonaceous residue, such little
residne as there is consisting solely of white

lobules. When exploded in a bore hole it
1s said to ‘‘act in the manner of a lever,
whereas the ordinary powder, exploding more
suddenly, acts rather in the manner of a ham-
mer, producing a shock more or less violent.
The dislocation of the rock extends to a great
depth, and there is no useless projection of
detwis. The noise of the blast is scaroeulﬁ
percsptible, allt~ « is heard being the d

rending of the rook; the tamping is not
blown out, the smoke is inappreciable, and all
the gas resulting from the combustion is
burnt within.” The new powder is used in
precisely the same way as the ordinary pow-
der, except that less of it is required. It
ocosts per pound just about the same as the
ordinary powder, but—not to speak of the
larger amount of work which the miners can
get through in a given time when they have
not to wait, after each explosion, for the dis-
sipation of any noxious vapours—it is mueh
more economical than ordinary powder, seeing
that it is twice as effective, weight for weight.

Mr. G. F. Ansell, of the Royal Mint, to
whose ingenious idea of taking advantage of
the laws which govern the ¢ diffusion of
gases” in order to the construction of perfectly
self-acting apparatus capable of making
known at a distance the presence in a coal-
git of the poor wminer’s deadliest enemy, fire-

amp, an article was devoted in the MECHA-
NICcS’ MaGAZINE for the 21st of July, has just
returned from a visit to some collieries in the
north in which he has been practically test-
ing his ¢ indieator.” That instrument con-
sists of a small india-rubber balloon, exactly
like the familiar children’s toy, filled with
atmospheric air, and fixed under a lever,
which lever is so connected with a galvanic
apparatus that a very slight motion of it will
either make or break the circuit. This appa-
ratus being placed in a coal-mine, and con-
nected by a wire with suitable apparatus in
the manager’s office, when fire-damp becomes
mixed with the atmosphere of the mine the
fire-damp diffuses into the balloon faster than
the atmospherio air diffuses out from the
balloon,—in accordance with the law that
gases diffuse into each other, whether throu.ih
porous septa or otherwise, in the ratio of the
square roots of their densities,—and the
balloon® consequently expands, and thereby
moves the lever placed above it, aud so com-
pletes the battery circuit, the completion of
which instantly sets a bell ringing on the spot
and another in the manager’s office, at the
same time indicating in the manager’s office
the exaot part of the mine at which the fire-
damp has appeared. The bells go on ringing
8o long as there is any fire-damp in the part
of the mine at which the apparatus is placed,
but should the atmosphere of that part of the
mine be puritied the fire-damp in the balloon
diffuses out, the balloon returns to its original
size, the lever connected with it resumes its
original position, the battery circuit is thus
interrupted, and the bells cease ringing. This
form of the apparatus is intended for giving
warning of comparatively slow accumulations
of fire-damp ; for giving snstant warning of
sudden irruptions of fire-damp, at once tv the
men at work and to the peopfe above ground,
Mr. Ansell modifies the apparatus by using,
instead of the india-rubber balloon and lever,
a porous battery-cell and a small column of
meroury. The action of this form of the
instrument, he says, ‘‘is so immediate that,
unless seen, it would secem incredible; it is,
nevertheless, trustworthy and certain.” Mr.
Aunsell has also devised a little pocket instru-
ment, consisting essentially of an ordinary
aneroid barometer with the brass back removed
and replaced by a piece of porous tile, which
will instantly indicate the exact amount per
cent. of explosive gas present in the atmo-
sphere of any mine. The practioal success of
all three forms of his apparatus, as recently
tested in the Newecastle district, seems to have
been most complete, and such as to leave no
doubt that their general use in coal mines
would render those territle disasters, explo-
sions of fire-damp, far less frequent henceforth
than they have been hitherto.

PUDDLING MACHINERY IN FRANCE.*
By M. Gaubry.

AT the present time puddling by machinery

seems to be the order of the day. The puddling

machine of M. Lemut has been in vegular prac-

* Read before tlte Institate of Oivil Engineers of
Franoe.
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tical working for four years at the Clos-Mortier
Ironworks, near B8t. Disier. All the puddling
furnaces at these works are provided with this
machine, to the exclusion of any other mode of
working. By this machine the orcinary pud.
dlers’ rabble is worked regularly over the furnacs
floor, and the tool is changed with the greatest
readiness as often as needed; the puddier has
only to watch the operation, without anything to
tire him, until the time comes for him to bdfup
the iron, the machine being then thrown out of
action. The apparatus is placed either on the
top of the furrace, or else in a pit undernesth or
slongside. It consists of a suspended connecting
rod, which is capablo of vibrating in all direc-
tions for working the rabble, and is itself worked
by an arrangement of rods, shafts, and cranks,
supported on the brickwork. The motion js
generally obtained from a driving power common
to all the furnaces, by means of an intermediate
shaft with pulley and strap; and at each fur-
nace the strap is provided with a tightening lever,
which is lowered or raised for starting or stop-
ping the apparatus. The whole of the mechanisn
is of & strong and rough construction, suitable
for such a situation, so as to stand dust and
rough usage. By this means the rabble receives
a rectilinear movement backwards and forwards
across the furnace, and, at the same time, a
much slower travelling motion from right to left,
and vice versa, in tho direction of the length of
the furnace floor. In consequence of this double
movement the rabble works over the entire fur-
nace floor, and effects & uniform and complets
stirring of the metal with a rapidity and regu-
larity of which few puddlers are capable. The
puddling machine can be adapted to all farnaces
without alteration; but M. Lemut recommends
its application especially to large furnaces, with
two doors opposite to each other, where two rab-
bles work with cross strokes, and where thero is
the advantage of puddling large charges of metal.
In single furnaces working small charges of
white iron, which is easily puddled, machine
puddling is of little importance; but in work-
ing grey iron, the puddling of which isalong
and tedious operation, there are generally great
advantages to bo gained by aiding the puddler
by the use of machinery, which relieves him of
half his labour. Despite the prejudioe of old
habit, the workmen at Clos-Mortier at once
accepted with readiness the puddling machine.
The following are some of the resultsthat have
been obtained with the machine:—1. As the
stirring of the metal by the machine is con-
tinued under the inspection of the puddler for
as long a time as may be necessary, with an
energy and regularity of which men are rarely
capable, it has been possible, in the majority of
cases, to improve the quality of the iron made.
It has even been possible to work descriptions of
motal which have hitherto been regarded as
inferior, and to obtain from them classes of iron
which may be very advantageously employed for
the smaller descriptions of wrought.iron work,
such as trellis work, nail-making, &c. (pourls
trefilerie le feuillard et la pointerie). Thisiss
fact cstablished by three years' regular work.
2. The length of time of stirring the metal has
been perceptibly shortened. At Clos-Mortier,
where the black charcoal pigs peculiar to thoss
works, and very hard to vefine, are puddledins
double furnace, 3,000 kilogrammes (3 ton.-)}’f
puddled bar are obtained in twelve hours with
the employment of three men. 3. The number
of men required for the furnaceshas been reduced,
and it is moro easy to obtain a supply of hands
as puddlers, while the wages have been incressed
50 centimes (fivepence) a day ; and reckoning all
expenses tlicre remains an economy over hac
work of two francs per ton of iron made, 4
Another saving that was not anticipated is in
fuel, which is due no doubt to the shorter
time of puddling, and perhaps also to the grester
care that the puddler can bestow upon the
managoment of the fire now that he is freed from
the labour of stirring the metal. Tho saving,
whatever be its cause, is clearly shown by the
results of working. At Clos-Mortier the ssnng
of coal is on an average 200 Lilogrammes
(398 owt.) per ton of puddled bar. At Monts-
taire, where this puddling machine has ben
applied to two double furnsces, the following
results having been obtained, the consumptioa 0
ocoal and quantity of pig iron supplied to the
furnaces having been taken, first, before the
‘machine was applied; tecondly, with the machise
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in use; sed, thirdly, with the machine thrown
out of action. The following were the results in
French kilogrammes :—

Kilos, Kilos.

i meashine, T PPl ¢ NTAPIE TR e

Machine thrown out ofaction. . 11083 , .71
Reducing these mt:fureo to English weights, the
consumpéion of per ton of pig iron was : —

Before the machinewasapplied . . . 1631 ewt of ecal

With the o e e P Y

Mashine throprn out of aetion . . 1343 ”»
Showing an udvanhfe in favour of the machine
of 164 cwt. of coal per ton of pig iron in one
cuse, and 3°42 cwt. in the other.

In the discussion which ensued M. Fourneyron
nid he feared that, from the motion that was
given to the rabbles, they would not act on the
mass of metal in the same manner as when
worked by hand by the puddlers, who, while
stirring the mass, turned it over and exposed
every part of it to the action of the air. He
feared also that the men, having now only to
wtch the process, would neglect their duty, and
allow the proper moment for balling up to slip
by. He also desired to know what was the
power required for working the machine.

The President (M. Salvetat) inquired whether
any special trials had been made for ascertaining
the loss of iron that took place with the puddling
machine, in order to compare this with the loss
in ordinary puddling. He belioved all would
agree with him that the puddling required to be
constantly watched by the workman for ascer-
tining the progress of the operation, and the
man must be ready to stop the process at the
enct point required. The puddler’s waunt of
experience in this respect was shown by more or
less loss of metal; and he wished, therefore, to
know the quantity of puddled bar produced with
the machine per ton of pig iron supplied to the
furnsce. He thought the puddling machine
could only be regarded as a tool intended to
shorten the puddler’s labour or prepare the work
for him. °

M. Gaudry replied that the rabble was very
strong, and long enough to reach over the
cotire mass of metal, which was thereby sub-
jected to & vigorous stirring. Every part of it
was thus brought into contact with the air; and
the machine was only intended to perform the
rough part of the work, the balling up being
done by hand labour. On this account it was
not employed to advantage with small furnaces,
or when the pig iron was of a quality that was
very easily worked. Nevertheless it offered the

in all cases of not tiring the men from
the very beginning of their work, reserving to
them all their strength for the delicate portions
of the manipulation at the moment when theiron
comes into a fit state for balling,

-

TELEMETERS OR INSTRUMENTS FOR
MBASURING DISTANCES.®

By THE LATE ARCHIBALD H. Brrr, M.A.

Irissurprising that,notwithstanding the great de-
velopment during the last few years of the science
of gunnery, and the perfection to which guns and
projectiles have been brought, one of the most
important problems connected with the subject
not a8 yet received the attention which it
obviously deserves, and still awaits satisfactory
wlution, I allude to the problem of determining
the distance of objects. To judge distances aoc-
curately and with rapidity has at all times been
of very great importance to artillerymen; bat
tinoe the introduction of rifled ordnance this im.
portance has incalculably increased. We have
ow guns capable of doing fearful execution at &
distance of two miles and a half (4,400 yards);
guns capable of efficiently throwing projectiles
to & greater range than that at which the
Americans boast to have shelled the forts and
city of Charleston. The promptitade and cer-
tainty with which bodies of men and ships of war
re now moved add greatly to the importance
of this subject. Powerful stesmers, for bom.
dment or for transport, can be brought into
otion at the rate of fourteen knots an hour, and
be withdrawn as rapidly—a pace far exceeding
that of the best appointed four-in-hand coach, or
8 troop of horse artillery at full gallop. The
of such a vessel from a battery might

vary as much as 100 yards in fifteen seconds, or
3 quarter of a mile in little more than one mioute.
Of what avail, then, is the beantifully rifled gun,

* This paper would have been read at the Royal Artillery
Woolwich, but for the wntimely death of the
suthor, who was » Lieutenaat in the Ropal Astillesy,

the acourately fitting projectile, the nioely fixed
tangent scale with ite vernievs, if the trne range
cannot be determined correctly and instanta-
neously ? What advantage is there in a good
direction, rapidity of fire, and penetrating power,
if the gun be laid on a point 100 yards or 200
yards beyond, or short of, the object aimed at ?
To draw inoreased attention to this subject is the
aim of the following remarks — ‘“utilia delibe-
sare, wor Wiliesima ¢, and if this end shall in
sny degree be attained, i i 4o e hoped that the
service will at length obiaia whas ah present it
80 urgently requires.

We want, the power to determine distances up
to two miles and a half with great rapidity, and
with sufficient accuracy to enable us to strike
such an object as a battalion in column, or aship
of war. By practice the eye may be trained to
estimate distances under half a mile with fair
precision. At Hythe, the principal school of
musketry, this practice is made of prominent
importance, and it is found that the average men
of a well-drilled olass do not err in judging dis-
tances of half a mile and under by more than
one-tenth of the distance. But it may be asserted,
absolutely, that no man can arrogate to bimself
the power of judging distances of & mile and up-
wards, with the ver‘y smallest degree of cer-
tainty ; and we therefore require to seek for some
kind of instrament for the purpose of obtaining
this power. The difficulty to be contended with
here is, that no definite space of time, not even
one minate, can be allowed for adjusting an in-
strument, or for calculation; and thence arises
the danger that the most perfectly-contrived in-
strument may be imperfectly used in the hurry
and excitement of action. The requirements of
such an instrument for military use are, there-
fore, 1. That it shall be of simple constructiou ;
3. That it shall be capable of being used with
rapidity, and shall show the result at a glance;
3. That any error of adjustment shall be easily
recognizable, and readily admit of reetification.

In order to make our professional wants as
clear and simple as poasible, I classify the various
ciroumstances under which we have to estimate
distances as follows:—1. Horse and field artil-
lery require to ascertain the distances of objects
over land, whatever may be the featares and
elevations of the ground, and frequently without
mauch topographical knowledge of the surround.
ing country. 2. Garrison artillery also require
to estimate distances over land, but with the ad-
vantage of a perfect acquaintance with the loca-
lities and landmarks. 3. We require likewise to
estimate distances over water, from forts and
batteries on the seashore, whether a flaur d'eau,
or in elevated positions. 4. We require
to estimate distances on board ship, where
not only the object, but also the observer, may
be in motion. With regard to these four cases,
it may be remarked that it is perhaps of the
least relative importance for horse and fleld ar.
tillery to possess instruments for measuring dis-
tances. Our magnificent mounted artillery come
so rapidly into action that one or two trial shots
could probably be always dired before any satis-
factory observation could be taken with an in-
strument; and the shot thus thrown away are
not of the same value as the ponderous projec-
tiles of modern garrison and naval artillery.
Even in the case of garrison artillery, it may be
argued that an instrament is not of vital import-
ance, for the reason to which I alluded above,
that whether the buttery be in our own fortifica-
tions (a battery of defence), or form part of a
siege attack (a battery of offence), the ground in
front is usually so studied and planned out, that
the ranges of all the remarkable objects in sight
are well known, and little more information is
required of the distance of any object, whether
stationary or in motion.

Bat it must be allowed by everyoue that it is
of the very hizhest importance that we should
possess instraments to enable ue to determine
distances-over the sea from shore batteries. The
guns used here are usually of the heaviest nature,
throwing the most costly projectiles, and requir-
ing very large charges of guapowder; they are
of neoessity slow to load-and to manceavre, and
the objeots fired atare oftentimesin rapid mation.
Trial shots would here be of little use, as there
remains nothing to guide the eye to the spot
where the last shot struck. In these cases, too,
time is everything, the tremendous blow must be
strack at one particular moment, or the oppor
tanity may never recar. Cousider, for example,
the forts at the mouth of a harbour (at the
passago of the Needles, or the muoch-discussed

forts at Spithead), if the very first round fail to
crush a hostile vesse] advanoing at full speed, her
eacape is certain; and the battery placed theie
solely for the purpose of stopping her bas been
merely money thrown away. The fourth require-
ment i8 one of the navy rather than of our own
profesaion, but it is of equal public importance;
and though there sre many difficulties in this
form of the problem, there is every reasom to
believe its solution to be quite practicable, and
tbay; it will some day be effected. Itmay bethat
& distinot form of instrament is yequired for each
of these four cases, and for this reason I have
kept them separate, »s failure is olen ocaused by
an attempt to schieve s too comprehensive
success. By ocomsidering each of these cases by
itself and in detail, we may bope to bit upon some
good means of attaining our particular object.

Among the most beantifal of the instruments
hitherto produced for the purpose of measuring
distances, may be mentioned the inventions of
Cavallo ; of Rochan; of Professor Pinasi Smyth,
Astronomer Royal at Edinburgh; of Lisutenant.
Colonel Clerk, of our owa Regimens; and of M.
Otto Strave, Astronomer Royal at St. Peters-
burg. None of these have yet been introduced
into our service—‘‘ Certant, et adkuc swb judice
lisest.” 1 should, however, mention that M.
Otto Struve's instrument was some years ago in-
troduced into the Russian service, and is now in
use at Cronstadt. Without now entering iuto the
details of thege inventions, I may remark that
thero is one fundamental principle upon which
they all depend, and upon which all our efforts
to estimate distunce must be built, vis.,, that
knowing the base of an isosceles (or of a 1ight-
angled) triangle, we can ascertain the height by
measaring the vertical angle. We unconseciously
put this principle into practice at every moment
of the day,—the distance between the pupils of
our eyes being the base of the triangle, of which
the sides are tha rays of light passing from any
point of the object looked at to our two eyes.
The old experiment of trying to snuff a candle
with one eye shut, shows us that we caonot ap-
preciate distance with one eye with the precision
and promptnees we can attain with Loth eyes
open. When using one eye only, we are instino-
tively foroed to reverse the mode of applying the
principle, and to take as our base some known
or supposed dimension of the object, and to
estimate the angle formed by the rays of light,
passiog to the pupil of our one eye, from the
two extremities of this distant base. Itisin this
roeversed or one.eyed manner that the instru.
ments of Cavallo and Rochan are constructed ;
the actual size of some distant object, such as
the height ofa man, is assumed as known, and
the distance is estimated by noting the number
of graduations which the objeot subtends on a
miorometer in the eyepiece ota telescope. Now,
we might possibly obtain satisfactory reeults
from these instruments, ifthe enemy’s army counld
be forced to pass a night in our own bed of Pro-
crustes; but as men vary in size by as much as
one-seventh of their height, and as their apparent
height varies considerably by the diffurent
national and regimental forms of head-gear,
thickaness of boots, and other circumstances, it
can easily be conceived that the error with these
instruments may be very great, probably as much
a8 one-tenth of the whole distance, or 176 yards
in one mile, quite enough to make artillery
practice very harmless.

A method of estimating distances without any
special instrument, by the assumed size of an
object (such as the average height of a man), has
been lately proposec by J. M. de Tilly (Sous-
lieutenaut de V'Artillerie Belge), an account of
which may be found in the Revus de Technologis
Militasre, tome iii. He proposes to have upon
the chase of a gun (see fig. 1) and near to the
mugzle a forenight a b capable of sliding baok-
wards and forwards parallel to the axis of the
piece, The gun having been laid upon the
bottom p of the object p g, while the foresight
is in its position a b nearest to the breech, the
foresight is moved towards the muzale uniil its
upper edge is justin line with the top g of the
objeot ; the space a.a’ over which the foresight
‘has passed is noted, and the distance of the ob-
jeot caloulated, or the distances may be graduated
apon the chase of the gun. With reference to
thia method of estimating distances, we may
observe that it has all the disadvantages of
Cavallo’s and Rochan’s micrometers, with the
additional objeotion of impeding the proper use
of a gan at the very time when probably it is
most needed. We may farther remerk that,
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practically, this means cannot be used for dis-
tances over 1,200 metres, and that at that range
the error may amount to as much as 89 metres.
M. de Tilly also proposes a method of measuring
distances by means of two guns and a measured
base (see fig. 2). The two gunsa fand be are
placed about twenty yards apart, the wheels
covering each other; the right-hand gun is then
laid upon the object with 10 deg. right deflection,
the left-hand gun is laid upon the same object
with 10deg. left deflection ; the exaot distance a b
between the tangent scales of the two gunsis
then measured with a tape or chain. Each gun
is provided with a sliding foresightcand d simi-
lar to that above-mentioned; the tangent scale
of each is also furnished with a horizontal arm
a o and b o perpendioular to the axis of the gun.
The foresighta ¢ and d are now moved until they
are in the prolongation of these horizontal arms
of the alternate guns, and the distances from the
tangent scales to the foresights are measured, or
they may be graduated upon the guns. From
these data, vis. :—1st, the distance apart of the
guns; 2ad, the angle of deflection at whieh they
are laid; 8rd, the distances from the tangeut
scales to the sliding foresights—the distance of
the object may be calculated, or a set of tables
may be previously calonlated of the distances
corresponding to all possible value of the vari-
ables. The materia required to ocarry this
theory into practice are, then: 1st, two guns,
with special arms to the tangent ecales, and a
movable foresight to each; 2nd, a measuring
tape or ohain; 3rd, a set of intricate tabulated
calculations; and, lastly, four men to take the
observations and measure the base. With all
this, the errors which may arise in such observa-
tions are threefold: 1, & possible error in the
positions of the foresights; 2, in the measure-
ment from gun to gun; and 3, in the laying
of the guns; combining these together, M. de
Tilly acknowledges that, in a distance of 1,500
metres, an error might ocour of 117 metres, in
8 distance of 2,500 an error of 273 metres.
This being the case, however much we may
admire M. de Tilly’s ingenuity, we caunot con-
sider his suggestions to be  of praotical
value.

The other instruments to which I alluded
above, viz., those of Professor Piazzi Smyth,
Lieutenant-Colonel Clerk, R.A., aud of M. Otto
Strave, are designed on the principle of binocu-
lar vision, consisting in faot of two telescopes,
with which simultaneous observations are taken
at the opposite extremities of a fixed base line.
They differ from each other only in the details
of their construction ; the following is a brief
description of Lieutenant-Colonel Clerk’s instru-
ment:—The rays of light from the object are
(see fig. 3) intercepted at each extremity of &
tube by an object glass, a and a’, whose fooal
length slightly exceeds the half-length of the
instrument. The pencils of rays are reflected
by mirrors, b and ¥, slong the tube to the
ocentre, where they are again received by other
reflectors, ¢ and ¢, 80 placed as to throw the two
images into the focus d of a common eyepiece,
80 that they can be seen simultaneously by one
observer. In the foous of the eyepiece are two
vertical hairs, one fixed, the other movable by

meaos of a micrometer screw, by which the |

interval between the two images can be
measured with great delicacy. The distance of
the object is estimated, as I have before stated,
by theangle subtended at the object by the rays
of light passing from any point in the object to
the two object glasses of the instrument. This
angle is obtained from the following equation :—

distance of movable hair from its po-
Sine. 0 — sition when instrument is set to infinity.

focal length of object glass,

These instruments are exceedingly beautiful
both in designand in construction ; but they are
of very delicate construction, and great care and
micety are required to obtain trustworthy obser-
vations; they can, therefore, only be put into
the hands of an expert observer. For compara-
tively short distances they are exceedingly oor-
reot, distances of two and three hundred yards
being measured to within a few inohes, which i}
greater acouracy than is usually attained by ordi-
nary chaining. Such instruments are therefore
likely to be of great valne in land surveying, and
they have, I believe, been applied to that pur-
pose in Raussia. But it still remains to be
decided whether observations depending on
twioo reflected images are o be relied on for the
long ranges, and under the ordinary ciroum-

{3

stances of military service. At great distances,
the twice reflected images lose much of their
sharpness of outline, and the two images being
in very close proximity, ifnot overlapping each
other, the greatest nicety is required to measure
the interval between them. 8trong light—not
always attainable in our climate—is also indis-
pensable, so munch being lost in the double
reflection. A very great source of error,
against which it is difficult to gnnrd, is any
unequal expansion in the tube of this class of
instroment from alteration in the temperature,
or the direct influence of the sun; any amount
of ocurvature, however minute, altering the
angles of the mirrors and causing a very con-
siderable error. 1If, however, an observation
can be taken of some object at a known dis-
tance, either immediately before or immediately
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after making the required observation, the
necessary amount of correotion may be ascer-
tained, But this edtails a loss of time, and is
not in all cases practicable.

Professor Piazzi Smyth and M. Otto Struve
each oconstructed instruments upon a similar
plan to this, and singularly enough, though
working independently, they both selected five
feet as the length of their base, Lieutenant-
Colonel Clerk’s first instrument had a base of
two feet. Mr. Adie, instrument maker in the
Strand, exbibited a similar instrument at Alder-
shot in May 1864,* having a base of 18in. ; it was
stated to be efficient to 1,600 yards, and its price
was £8 8s, With an instrament 3ft. long, cost-
ing £12 12s,, Mr. Adie expeots to be able to
measure distances up to 3,000 yards; and with
an instrument oarr{ing o base of 6f., he is con-
fideut of securing the fairly accurate measure-
ment of distances of seven or eight miles. This
anticipation may be pted quantum valeat, as
it has not been established by experience, and
ocertainly strikes one as chimerical. A very
beautiful instrument of Lieutenant-Colonel Clerk’s
design, having a base of 73'6in., is now under
trial, and, therefore, until this as well as Mr.
Adie’s improvements have been fully tested, it
maﬁy be coneidered premature to express any
definite * opinion concerning the utmost capa-
bilities of this class of instruments.

(To be continued.)

® Professor Smyth’s instrument was counstructed in
1855, and Lieutenant-Colonel Clerk’s in 1858; Mr, Adie
patented his instrament on 10th February, 1860, and
registered improvements on 4th March, 1863. Mr. Adie

ploys pri for reflecting, instead of mirrors; and, in
place of having hairs in the eyepiece, be has one of the
object glasses in a movable frame, by which means the
two {mages are made to ooincide, and the angle of the

objeot glass is then noted.
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BRIDGE OVER THE SCHUYLKILL,
PHILADELPHIA.

A BzmaE is to be boilt over the Schuylkill River,
st Chesnut-street, Philadelphia. It is designed
for two arches of 18bft. span each, over the
water-way, sud two in the approaches upon each
side of the river, with spans of 60ft. and 53ft.
On the eastern side there is an additional arch
over Twenty-fourth-street, the carriage-way of
whiol by an arch of 26ft., with 8R.
6in. ¥lb, amd » 7-foet semiciroular arch over each
footwsy. The shore spans are segmental arches
with versed sines relatively of 18fc. and 16ft. The
sireet arch is five.centred. The approach on
the east, which is in part sastained by retaining
walls, is 595ft. long, from the west line of
Twenty-third-street, on the east, to the east abut-
ment, measuring from abutment face, and on the
west 54741t. long from the emt line of Thirtieth
(Bridgewater) strect, to'wdst@batment face. The
pier i8 in the middle of 'the river, about 50ft,
west of the channel, and stanls about 5ft. in its
length (73'57ft.) askew with ‘the general direo-
tion of the river at that point, with a width of
168, at springing line. 'Phe distances between
pier and abutments are T85ft., thos giving a
total length to the structure, inolasive of ap-
proaches of 1,5284ft. The main spans sre in-
tended to be segmental arches of cast iron, with
a vorsed sine of 20ft., the ribs to have a depth of
4R, with a sectional area of 147'5 square inohes
each, which, with six ribs, will give 885'0 square
inches of resisting area to each span. Theabut-
ments are 42f¢. 2in. on length of roadway, and
65ft. 2in. wide at springing line; with three
horizontal cells in each, arched at both ends, the
thickness of solid work at springing line on face
being 16'5ft., and on back, from which the first
stone arch springs, 8ft. The cellsare each 7°51t.
wide, with piers 4'6ft. wide between.

The masonry in main abutments and pier, as
wellas the abutments and piers of approach
arches, is faced with closely-out granite, from
the quarries of Fox Island, off the coast of Maine,
near Rockland ; it islaid with the Flemish bond
(o alternate header and stretcher), with face
*‘dabbed” and ‘* drafted;” nostretcher has less
than 3R. bed and 6f:. length, no header less than
4fu. length with 2ft. face, the courses varying in
thickaess from 20in. to 2ft. The backing, which-
ls.from the Leiperville quarries, is generally laid
with ronghly-dressed beds and builds, in no case
having & level surface across the work; this
srrangement was also ocarried out upon the main
pier and approach abutments.

———

MANCHESTER BOILER ASSOCIATION.

Tez last ordinary monthly meeting of the Execu.
tive Committee of this Association was held at
$2¢ offioes, 41, Corporation-street, Manchester,
on Tuesday, October 31st, 1865, when, the Presi-
dent, William Fairbairn, Esq., F.R.S., occupying
the chair, Mr. L. E. Fletcher, chief engineer,
presented his report, of which the following is an
sbitract :—During the last two months 550 en-
gines have been examined, and 998 boilers, and
14 of the latter tested by hydraulic pressure. Of
the boiler examinations, 746 have been external,
27 internal, and 225 entire. In tho boilers ex-
tmined, 282 defects have been discovered, S of
those defects being dangerous. The following is
3 statement of defects, omissions, &c., met with
in the boilers examined from August 26th, 1865,
to October 27th, 1865, inclusive :—Furnaces out
of shape, 19; fracture, 14; blistered plates, 6 ;
internal corrosion, 14; external corrosion, 34 ;
internal grooving, 6; external grooving, 6; feed
pparatus out of order, 7; water gauges out of
order, 29; blow-out apparatus out of order, 14;
fusible plugs out of order, 12 ; safety valves out
of order, 12 ; pressure gauges out of order, 25;
bailers without glass water gauges, 8; boilers
without safety valves, 6; boilers without blow-
out apparatus, 5; boilers without: feed back pres-
sure valves, 63; cases of deficiency of water, 3.

one of the defects given in the preceding state-
ment call for special or immediate notice, so that
the consideration of the explosions that have oc-
curred since the issue of the last report may be
8t once entered upon.

On the present occasion I have to report the
occurrence of six explosions, by which five per-
%ons have been killed, and six others injured.
Not one of these explosions occurred to boilers
under the inspection of this Association. I have
Visited the scene of catastrophe in threeinstances;

8ud in the fourth have been favoured with

a careful report, accompanied with a sketch and
photograph from an engineer residing near to
the spot, and who made a personal examination
a few days after the explosion occurred. Of the
remaining two explosions I am not yet furnished
with correct particulars, which it is generally
very difficult to obtain, unless a personal exami-
nation is made, since the statements in ordinary
veports are so thoroughly unreliable. The fol-
lowing is a statement of explosions from August
26th, 1865, to October 27th, 1865, inclusive :—
No. 30 (Aug. 28), cylindrical, externally-fired, 2
persons injured; No. 31 (Sept. 8), ordinary dou-
ble flue, or Lancashire, internally-fired, no per-
son injured; No. 82 (Sept. 14), ordinary double
flue, or Lancashire, internally-fired, 1 person
killed, 2 injured ; No. 83 (Sept. 26), steam tug
boiler applied to stationary purposes, internally-
fired, 1 person killed, 2 injured ; No. 84 (Oct. 2),
particulars not yet ascertained, 1 person killed;
No. 35 (Oct. 16), particulars not yet ascertained,
2 persons killed. No. 80 explosion occurred at
about a quarter before six o’clock on the evening
of Monday, August 28th, at an ironworks. For-
tunately no one was killed by this explosion, and
though. six persons were hurt, their injuries, ex-
cept in two cases, were very slight, The boiler,
which was not under the inspection of this Asso-
ciation, was of oylindrical construction, with
elliptical ends and an internal return horseshoe-
shaped flue. It was externally-fired, haviug a
furnace underneath it at one end, the flames from
which first passed beneath the bottom of the
shell and then through the return horseshoe-
shaped flue to the stack. It was 26ft. long, 10ft.
in diameter, and made of plates 3-8ths of an inch
in thickness, while the usual working pressure
was 18lb. on the square inch. The boiler was
rent into three pieces. One of these consisted
of the front elliptical end, and was blown to a
distance of about fifty yards. The second con-
sisted of a ring ecction of the shcll, four.plates
in width, which had rent longitudinally and
opened out into a sheet, and was thrown to a
distance of about fourteen yards; while the third
comprised the remainder of the shell with the
internal flue tube. This, although turned upside
down, still lay on the original brickwork seating.
With regard to the cause of the explosion.
The primary rent took place at the bottom of
the boiler over the fire, where some of the longi-
tudinal seams had been repeatedly repaired, and
ran in a line for four widths of plate. The
principle of extermal firing, especially with
boilers of 's0 large a diameter as the ome in

uestion, is radically bad. The plates over the
urnace are subjected not only to the impinge-
ment of the flames, but also to the disruptive
strain caused by the pressuro of the steam, the
weight of tho boiler, and the water within it,
while any sediment the water may contain is sure
to find its way to the bottom of the boiler, and
too frequently to lodge immediately over the
fire. This soon tells upon the seams of rivets.
They begin to leak and have to be repaired. They
leak again, and the repairs have to be repeated.
Chipping and caulking seams of rivets by no
means strengthens them, and even if new plates
are put in it is seldom done with such caro a3
not to strain or injure the old work, when, as
in the present instance, in which repeated re-
pairs had teen eoffected, rupture ultimately takes
place. TIntheexternally-fired boiler, the pressure
of the steam, which is internal, tends to open every
flaw. In the furnace flueof the internally-fired
boiler tho pressure of the steam, which is exter-
nal, tends to close every flaw, so that defects
which would lead to explosion in the externally-
fired boiler, would, in the internally.fired ono,
pass unnoticed, and without the slightest danger.
This is by no means the first time that these
facts havo been called attention to in these re-
ports. They have already led in several instances
to externally-fired boilers being given up for
internally-fired ones, and it will be well when
this is as general a practice at ironworks and
collieries as it is in mills,

THE *“TURKISTAN.”

Tax construction of this formidable iron.clad
frigate of war for the Turkish Government is
about to be commenced. This vessel is intended
to surpass in offensive and defensive powers, as
well as in speed, all other iron-clad ships, not
only including those already completed, but even
those which, like the ¢‘Hercules,” are little
more, at present, than mere names. The new

Tarkish frigate, which is to be named the
“ Turkistan,” will not differ materially in size
from several of the ironclads already existing in
this country, her proposed dimensions being—
365ft. long, 60ft. in breadth, mean draught of
water 26%ft., and 1,150 nominal and 6,000 indi-
cated horse power, It is, however, in the
character and arrangement of her armour and
armament that she will be widely different from
everything else afloat, rendering her, in this
respect, the most formidable vessel of war yet
seen. She has been designed by our Chiet Con-
structor of the Navy, and will embody all the
improvements suggested during the construction
of the latest of the iron frigates composing our
iron.clad squadron, The “Tarkistan’” will be
protected from stem to stern at the water-line,
and over a battery containing sixteen of the
largest gunsin each broadside, the armour-plates
everywhere being 8in. in thickuess, in addition
to which the skin of the ship will be double
throughout, as is the case with the ‘¢‘Belle-
rophon.” Two of the protected 300-pounder or
other larger broadside guns will, at the same .
time, be placed at a height of about 20ft. above
the water, and will thus have a range of fire all
round the bow and stern, so that guns of the
most powerfal kind may be brought to bear upon
the enemy in all directions and in all weathers.
The engines of the frigate are to work up toa
great power, in order to produce a speed in excess
of that of the fastest iron-clad ships.

THE IRON PRODUCE OF FRANCE.

FrANCE produces moro than 2,000,000,000 kilo-
grammes of wrought and cast iron annually.
This amount, howover, is less than her consump-
tion, and she is under the necessity of supplying
the deficiency by importations from foreign
countries. The quantity of foreign metal imn-
ported last year amounted to 40,000,000 kilo
grammes, and the quantity will be much more
considerable this ycar, inasmuch as the imports
for the first eight months of 1865 amount to
56,000,000 kilogrammes. The Paris correspond-
ent of the Times observes that French manufac-
turers could not, consequently, compete with
foreigners were it not for a law enacted during
the present reign, by which foreign iron may be
imported free of du:.y on condition that it be re- -
exported in a manufactured state within a certain

period. The articles so re-exported between the
1st of January and 31st of August, 1865, amount
to 95,000,000 kilogrammes, and it is probable
that by the end of the year the foreign iron re-
exported in the shape of machinery will amount
to 150,000,000 kilogrammes, or double the quan-
tity re-exported in the year 1863. It is estimated
that the wages paid to operatives employed in
the manufacture of machinery exported that
year, added to the profit realised by the manu-
facturer, amounts to 98,000,000f., and it
is oxpected that it will amount this year to
200,000,000f. It is this law which enables
French manufacturers to execute the large orders
they receive from foreign countries. For ex-
ample, the machinery for two screw steamboats
is at present being manufactured in Paris for
Russis, and a machine of 2,400-horse power is
being prepared at Havre for the same destina-
tion. A manufacturer at Nantes is completing a
fleet of lighters; a Paris manufacturer a number
of dredging machines for Egypt; and a house at
Bordeaux 1s just finishing an iron ship for the
King of Prussia, together with the plated frigate
“ Ancona” for the King of Italy. A war cor-
vette, to be called tho  Palestro,” has just been
launched at La Seyne, near Toulon, where she
was built on account of the Italian Government.
The same company built three iron.cased gun-
boats for the Ottoman Government, and has
orders on hand for two iron-plated gun brigs and
a corvette of 250-horse power for the Emperor of
Brazil, two iron-plated corvettes of 800-horse
power for Italy, three iron-plated batteries for
Turkey, and a variety of machinery for the
Isthmus of Suez. France is likewise indebted
to her neighbours for coal. The quantity im-
ported during the firat eight months of the year
1863 was 34,000,000 quintals, which rose to
87,000,000 during the first eight months of the

present year. .

The diminution of the magnetic dip has been
going on in London for the last half century with
great regularity at tho rate of about three minutes
annually.
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GORE'S FURNACE—PIG. 1.
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ON THE DISCOVERIES IN CHEMISTRY
APPLIED TO ARTS AND MANUFAC.
TURES.*

Br Da. F. Ceace Cavveer, F.R.S, F.C.S.
LECTURS II.
Oxz of the most curious and importaut applica-
tions whioh have lately been made of chemistry
to manufactures is that of coal gas as & means of
obtaining intense heats. In fact, heats have
been secured which far exceed those pre-
viously obtained by the combustion of coals
and other carbonaceous matiers. To under-
stand how this result has been effected, it
is necessary that I should say a few words on
the combustion ot conl gas. When coal gas is
ignited, the oxygen of the atmosphere first com-
bines with the hydrogen of the hydrocarbons,
either gaseous or sufficiently volatile to assume

& gaseous form, 80 as to produce water. Whilst

& part of the carbon of these hydrocarbons com-

bines with the oxygen to produce carbonie acid,

the other portions of carbon float in the mass of
ignited gaseous matters, and reach a sufficient
temperature to radiate light in all directions.

It follows, therefore, that the richer the coal gas

is in hydrocarbons, into the composition of

which enters a large proportion of carbon, the
more brilliant will be the flame. This is beanti-
fully illustrated by an invention which I have
the pleasare of showing you through the kind.
ness of the Rov. Mr. Bowditoh, of Huddersfield,
who has lent me one of the apparatuses which
he has lately invented to inorease the illami-
nating power of inferior coal gas, and which has
been applied with success in the city of London
by its learned officer of health, Dr. Letheby. It

CANTOR LECTURES.

SIEMENS'S FURNACE—PIG, 2.

heated, and part of the latter is converted into
vapour, whioh the passing gas carries with it to
the burners to enrich the flame.

The following are the advantages which Mr.
Bowditoh’s apparatus presents:— Common ooal
gas, Ashburton flat flame, fish-tail, and batwing,
does not yield a light of 1'5 standard sperm
candles per foot, though it yields the light of 8-4
ocandles per foot when burnt in a 15.hole argand
with a 7in. chimney. By adding 81'5 grains of
naphthalin vapour ‘to each foot of this gas the
light-giving value is raised to between seven and
eight candles per foot, according to the constita-
tion of the gas with which the vapour is burnt.
Oils do not yield quite so high a result as naphtha-
lin, but they néord from 4'5 to 5 times the
li?bt given by gas alone. To show the economy
of gas, I may oite the following results, given to

me by Mr. Bowditch :—A gallon of oil, sold re- | i

tail for 2s., is capable of produoing, with 1,000ft.
of London gas, more light than is given by 4,000,
of gas, or 4s. 6d. gas and 2s. oil against 18s, gas
alone. The hydrocarbon vessel requires charging
about onoe in fourteen to sixteen daya.

Bat let us now return to the production of in-
tense heat by the combustion of coal gas. This
is effected by burning gas with an excess of air,
gonerally speaking, under pressure, 8o as to bring
into contact in a given space of time a large
quantity of gases, especially an excess of oxygen,
with a view of rendering perfect combustion of
coal gas. The first instance, to my knowledge,
of the perfect combustion of coal gas as a
commercial application, was ita use in machines
for singeing cotton and woollen fabrics, or
for the parpose of removing from their sur.
face all loose and useless fibres. One of the
most perfect machines which I have yet ex.
amined for accomplishing this purpose has been
lately introduced to the notice of manufacturers
by Joshua Schofield and Sons, of Manchester.
The great merit of their machine consists in the
fact that by it they can vary either the intensity of
the flame or its length acoording to the pressure
at which the gases in combustion are made to
issue from the machine. In faot, they can adapt
with such nicety the action of the machine to the
nature of the fabrios they have to siuge, that it

consists in the introduction of carbaretted hydro-
geus, rich in carbon, into the flame of ordinary
ooal gas, thus enhancing in a marked degree its
illuminating power. This apparatus consists of :—
A gss-tight metallic vessel, which holds the
hydrocarbons, and which bas an inlet conneoted |
with a gas supply and an outlet connected with |
the burner. I'he gas in ite course passcs over
the surfuce of the hydrocarbons. Being above
the flame, tho vessel and its conteuts become

* Delivered before the S)ciety of Arts.

j brics, and to some of the heaviest materials iu

can be applied to the finest fabric, such as cam.

cotton, such as fustian. The most remarkable
example of the iutense hieat which can be obtained
by the combustion of gases was brought iuto
notice a fow years since by that distingunished
chemist, M. H. St. Clair-Deville (the discoverer
of aluminiam), by which he succeeded not only :
in melting several metals which, until his ex-
periments, had resisted all other modes of effect-
ing their fusion, but in melting in his laboratory l

a8 much as 251b. of platinum, one of the most
refractory metals known, and running it into ooe
solid ingot. 1In 1862, the well-known metallar-
gists, Messrs. Johnson and Matthey, mvpe@to
their works a large circle of the most scientifi
men of Europe, who were attending the Exhibi-
tion as jurors, to witness the fasion of 220lb. of
platinum, and the running of'it into one single sqhd
Jdnogot. This wonderful exploit in the production
of heat was effected in a furnace similar in prin.
oiple tn that which had been devised by M. &.
Clair-Deville, viz., in a farnace, the inner part of
whioch was lined with blocks of guicklime, the
only material found by M. Deville to be suscep-
tible of resisting the intense heat which was
roduced by bringing at the upper part of the
urnace a large jet of gas and air y
mixed, and working under pressfutr:. f'I’he ﬂm‘l:é
in passing from the upper part of the farnace
m&ing iga exit at the lower part, produced so
great a heat as to melt the above stated quantty
of platinum. The observations of M. Derille
soon brought into existence some extremely
simple and handy furnaces to effect fasions and
assays on a laboratory scale. Some of the best
farnaces oontrived for that purpose are dueto
Mr. J. J. Griffin, of Bunhill-row. The principl
featare of his furnace is using as a generator for
heat a large Bunsen burner, which consists of 8
hollow tube, at the bottom of which thereisaz
inlet for coal gas, and av a certain height in the
tabe & nmumber of openings through which the
air rushes in to mingle with the gas; both air
and gas issue at the top of the tube, and when
ignited produce an intense heat. The flame®o
produced is made to play round a crucible cm!h
taining the materials to be assayed, and whid
itself is surrounded by thick earthenware tiles,
preventing the heat passing through the faroace
from radiating itself in all directions, thus coo-
centrating its sotion entirely on the little crucible
placed in the centre. But the most perfeot con:
trivance of the sort which has yet been bronght
the notice of the publio is one due to Mr. G.Gort,
F.R.8. The following is the description of M.
Gore’s gas farnage :—A is o oylinder of firechy,
about 9in. high and 6in. diameter, open st bt
ends, and with a hole at the baok part near the
bottom, to lead into the chimney; it is covered
by a movable plate of fireclay B, with a hoe
in its centre for the introduction of the orucible
or of substance to be melted ; this hole is closed
by a perforated plug of fireclay C, for aoces 1
the contents of the orucible; and that again
olosed by another stopper of firéclay D. Eis$
ohimney of sheet iron, about 5f. or 6f. high
kept upright by a ringof iron F, attached to ﬂ“'
top of the farnace. The fireclay oylinder 1.{
enclosed in a sheet-iron caging with a bottom 0
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iron, to which are fixed three iron legs G. An
iron tube H, with a prolongation I, supports by
means of the sorew J, the burner K, and its
tube L, which is open at both ends. Gas is sup-
plied to the burner by means of the tap M, which
hasa small index N attached to it for assistance
in adjusting the gas. Inside the largest oylinder
is another fireclay cylinder or cupola O, with
open ends, and with three projections of
fireclay P for supporting the orucible Q; it is
kept steady by means of three olay wedges;
R 8 is an air-valve for closing the bottem of the
tube L. The gas burner is a thin metal oylinder,
deeply oorrugated at its upper end, with the cor-
rigations diminishing to nothing at its lower
end, as shown in the engravings. The action of

farnace is as follows:—Gas is admitted to
the open tube L by the tap M ; it there mixes
vith air to form a nearly combustible mixture,
whioh ascends through the burner, and barns in
the clay cylinder O, being supplied with the re.
mainder of air necessary to combustion through
the tube U to the outer surface of the flame by
means of the spaces between the corrugations. The
fame and products of combustion pass up through
the cylinder O, and then downwards outeide
of it to the chimney, the point of greatest heat
being at Q. Mr. Gore states that ome of his
tmallest farnaces, consuming 83ft. of coal gas
per hour, is capable of melting 8oz. of copper and
6oz, of cast iron; that the next sized furnace,
consuming about twice the quantity of gas, will
melt 400z. of copper.

Bat the most important improvement which
has been effected of late years in the production
of intense heat by the combustion of the gases
geverated through the distillation of inferior
coals, is that of Mr. C. W. Siemens, F.R.8., of
Great G@eorge-street. The benefits which are
oonferred on manufacturers and the public by the
farnaces devised by Mr. Siemens oannot be over.
rated. They are not only economical in their
use, but as they enable the manufacturer to use
aa inferior class of fuel to generate the heat re-
quired, they must undeniably be of great advan-
tage; and to the public in general they will be a
great boon, asthey do away with the nuisance
Mtached to all manufacturing distriots, in the
dark black smoke escaping from obimneys, pol-
latiag the atm e and rendering it so dis-
agreeablo to those who are compelled by their
%ocupations to live within reach of ita influence.

. Biemens’s furnaces, I am happy to say, are
Dot iu a state of mere experiment, but they have
Teceived the sanction of a grest number of manu-

CANTOR LECTURES,
SIKMENS'S HEATING FURNACE—FIG. 3.

fucturers, and especially of those who little ex-
pected that the necessary heat for their operations
could be obtained without interfering with their
manufacture, in the carrying out of which they
thought the production of smoke could not be pre-
veuted. Thus we find Mr. Siemens’s farnaces em-
ployed with great success and economy in glass
works, in potteries, andiniron forges, works which
used to be a nuisance to their neighbours, by the
large volumes of black smoke which they were
constantly emitting from their chimneys. Before
desoribing Mr, Siemens’s farnace, it is necessary
that I should state that, in the ordinary farnaces,
only about 25 per cent. of the heating power of
the fuel is rendered available in carrying out the
manafacturing operations. This is due to im-
perfeot combustion, and to the fact that only the
heat ot combustion exceeding that of the body
treated is utilised ; the remainder of the heat, in
many instances, by far the greater proportion of
the whole, being allowed to escape uselessly up
the chimney. I shall now give a desoription of
one of Mr, Siemens’s furnaces. The gas producer
and farnace are quite distinot, and may be placed
at any oonvenient distance from each other. The
gas prodacer is shown in fig. 3. The fuel is
supplied at intervals of about two hours through
the covered openings A, and descends gradually
on the inclined plane B, which is set at an in.
olination to suit the kind of fuel used. The upper
portion of the incline B is made solid, being
formed of iron plates covered with firebrick, but
the lower portion C is an open grate formed of
horizontal flat steps. The opening under the
lower step is made larger than the others, to
eoable olinkers to be withdrawn. The small
stoppered holes F F at the front and G G at the
top of the producer are provided to allow of
putting in an iron bar ococasionally to break up
the mass of fuel and detach olinkers from the
side walls. Each prodacer is capable of convert-
ing daily about two tons of fuel iuto a combustible
gas, which passes off through the opening H into
the main gas flue leading to the farnaces.

The action of the gas producer in working isas
follows :—The fuel descending slowly on the
incline plane B becomes heated and parts with
its volatile constituents, the hydrocarbon gases,
water, ammonia, and a small proportion of
carbonio acid, which are the same as would be
evolved from it in a gas retort. There now
remains from 60 to 70 per cent. of purely car-
bonaceous matter to be disposed of, which is
accomplished by the carrent of air slowly enter-
ing throogh the grate C, producing regular com-

bustion immediately upon the grate; but the
oarbonio acid (an incombustible gas) thus pro-
duced having to pass slowly through a layer of
incandesoent fuel from two to three feet thick,
takes up another equivalent of carbon, and is
thus transformed into carbonio oxide (an inflam-
mable gas), which passes off with the other com-
bastible gases to the farnaces. For every oubio
foot of carbonic oxide thus produced, taking the
atmosphere to consist of one-fifth part by volume
of oxygen and four-fifths of nitrogen, two cubic feet
of incombustible nitrogen pass also throngh the
grate, tending greatly to diminish the richness or
heating power of the gas. Not all the carbon-
aoceous portion of the fuel is, however, volatilised
on scch disadvantageous terms; for water is
brought to the foot of the grate by the pipe E,
whiog, absorbing the spare heat from the fire, is
converted into steam, and each cabio foot of
steam in traversing the layer of from two to threo
feet of incandesoent fuel, is decomposed into &
mixtare oonsisting of one cubic foot of hydrogen,
and nearly an equal volume of carbonic oxide,
with a variable small proportion of carbonioc acid.
Thus one cubio foot of steam yields as much in-
flammable gas as five cubio feet of atmospherio
air; but the one operation is dependent upon the
other, inasmuch as the passage of air through the
fire is attended with the generation of heat,
whereas the production of the water gases, as well
as the evolution of the hydrooarbons, is carried on
at the expense of heat. The generation of steam
from the water, being dependent on the amount
of heat in the fire, regulates itself naturally to the
requirements ; and tho total production of com-
bustible gases varies with the admission of air,
and since the admission of air into the grate
depends in its tarn upon the withdrawal of the
gases evolved in the prod , the production of
the combustible gases is entirely regulated by
the demand for them.

The gas made in these producers has becn fro-
quently carefully analysed, and the average con-
stituents of one hundred parts have been found
as follows : —

Carbonioacid.....ceoeereeereneess 41
Oxygen .....coueeeennee 04
Carbonio oxide .........cconeeee 287
Carbuaretted hydrogoun......... 22
Hydrogen ........cccenvernevinnes 80
Nitrogen.......cccereisueesnessneee 616

’°l
@
-}

The farnaces are applicable for all purposes
where intense heat is required, such as for glass




- muffles, and copper smelting.
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houses, puddling, heating iron and steel, iron
melting for foundry purposes, steel melting,
In all applica-
tions the furnaces are of the same construotion in
prinoiple, the arrangements only varying with
the different operations to be carried on in the
heating chamber. The heating furnace has heen
selected for illustration in fig. 8. Underneath the
heating chamber K, are placed transversely the
four regenerators L L L 1, which are chambers
filled with firebricks builtup with spaces between
them. The regeneralors work in pairs, the two
under the right-hand end of the furnace com-
municating with that end of the heating chamber,
while the other two communicate with the op-
posite end. The gas pasees from the main gas
flue through the reversing valve S into the flues
R R, at the bottom of one of the regenerators L,
up through which ft es to the port M. Airis
also admitted th & reversing valve at the
back of 8 (net shown in the figure), thence into
the flues 0 O, ‘{F through the vecond regemerator
L, to the port N, where it meets with the gas,
mingles with it, and prodeces an intenge and
uniform flame, which distributes itself all over
the heating chamber K. The products of com-
bustion, together with the excess or waste heat of
the farnuve, instead of being passed, as in ordi-
nary fatnedes, up the stack, and either entirely

thrown & or only partially utilised, are carried
down into the other pair of regenerators, where
they are deprived of their heat, and thence pro-

ceed through the reversing valves tothe chimney
by the fiue T.

When ohe pair of regenerators has become con-
siderably heated by the passage of the hot pro-
duots of combustion for some time, and the op-
Pposite pair corres, ngly ¢ooled by the npward
passage of the gas and air, the valves are
reversed, and the currents of gas aand air then
pass upwards through the regenerators last
heated, whereas the products of combustion paes
tbrough those opposite. The process of reversing
is repeated at fixed intervals, generally every
balf-hour, 8o that two of theregenerators are al-
ways being cooled by the gas and air taking 2p
the deposited heat and carrying it back to the
farnace, and two always being heated by the
passage of the hot products of combustion passing
down to the chimney and depositing their heat on
their way there, The flame in the heating
chamber is uniform thronghout, and perfectly
free from all oxtraneous matter. Its chemical
nature is also perfectly under command by means
of gas and air regulating valves (not shown in the
engravings), 80 that the most delicate operations
can be carried on with greatuniformity. The gas
and air reach the heating chamber (after passing
through the regenerators) at nearly the heat of
that chamber itself, and in burning, in addition
to the temperature due to their mutual chemical
action, is added that they have taken up in paes.
ing through the regenerators, sothat an intensity
of heat is obtained, which, unless moderated on
purpose, would fuse furnace and all exposed to
its action, The products of combustion are so
completely deprived ofthe heat they brought out
of the heating chamber K, by passiug among the
regenerator bricks, that the heat in the chimney-
flue is Beldom sufficient to singe wood; the
economy is therefore due to the fact that little or
no heat is thrown away up the chimney, asin
the ordinary furnaces, and also to the perfect
combustion of the fuel, which is evidenced by the
total absence of smoke from the stack; whereas
in the common furnaces the combustion is so
imperfect that clonds of powdered carbon, in the
form of smoke, envelope all manufacturing towns,
and gages are allowed to escape with two.thirds
of their heating power undeveloped. The saving
of fuel in these furnaces, as compared to the
ordinary kind, ranges hetween 40 and 60 per
cent. in weight, according to the fuel used. In
many instances an additional saving can be made
in the cost of the fuel by using inferior qualities,
such as coal and coke dust, lignite, and peat. The
intensity of the heat, purity of the flame, and the
absence of cutting draughts in the heating cham.
ber, is of great advantage for all metallurgical
operations, tending greatly to improve the
quality of the produoe, and occasioning a saving
of about 5 per cent. in the waste ¢f tho metal
treated in puddling and iron re-heating furnaces,
&c. The peouliarities and advantages of these fur-
naces are, that gas fael alone is employed, that
perfect and entire combustion is obtained, and
that the heat, which is usually allowed to escape
up the chimney, is here stored up to be afterwards
brought back to the farnaces.

Whilst on the question of the combustion of
coals ard of smoke, allow me to draw your atten-
tion to a clever invention by Mr. S8nook, of Man-
chester, which he calls an ‘‘Invigorator.” The
invention may briefly be described as an appara-
tus placed within the semioircle forming the
upper portion of an ordimary register firegrate,
formed entirely of cast iron, and so coustructed
asto be readily applied to all existing grates
known as of the register form. In experiments
which have been made, it has been proved that
after lighting the fire (the whole of the appara-
tus being closed 80 as to act as a blower), a brisk
bright fire is produced in about four minutes. A
large concave olliptica‘l,glabe immediately over
the grate bars, suspended on end pivots, is tilted
over to an angle of about 70 deg., when it isseen
that the back or concave portion of the plate
aots as a bright reflector, throwing out the heat
rays into the room, instead of allowing them to
pass up the chimney. Two horizoutal plate
doors, or louvres, above the reflector, are next
opened, when the draught is found to be reduced

to the emallest amount compatible with the con- |

tinnance of combustion in the grate. The heat
thrown out from the fire is considerable, and the
fire itself forms a pleasant objeot to look at, hav-
ing a warm red glow, without either flame or
smoke proceeding from it.

(To be continued.)

LUNAR PHOTOGRAPHS.

AT a recent meeting of the Literary and Philo-
sophical 8ociety, Mr. A. Brothers, F.R.A.S,,
exhibited an interesting series of photographs,
taken during the eclipse of the moon, on the
evening of Wednesday, October 4th, Commenc-
ing at 8'45, when the moon was nearly full, the
negatives, twenty in number, were taken at in-
tervals of about twelve minutes until 12°45, and
they show the progress of the eclipse through-
out. The effect of the penumbral shadow of the
earth is distinotly visible on the negative taken
at 915, and also on the one taken at 12°32. An
attempt was made during the middle of the
eclipse to obtain the photographic image of the
entire surface of the moon; bat it was found that
the portion covered by the earth’s shadow had
no effect on the plate after an exposare of fi‘teen
seconds, althoagh distinotly visibleinthe telesoope.
It was noticed that the southern limb of the moon
showed the copper-coloured tint often seen
during total lunar eclipses, and to this canse may
be attributed the non-actinic effect on the sensi-
tized plate. An exposure of about one or two
tenths of a second gave the fally illuminated sur-
face of the moon perfectly, but the parts covered
by the penumbra were not defined, while an ex-
posure of three seconds gave the outline of the
earth’s shadow with great distinotness, and an
expesure of two seconds brought ont some of the
detail within the penumbra. Some of the nega-
tives were obtained almost instantaneously. The
telescope with which these pictures of the moon
were taken is an equatorial of 5iu. aperture and
6ft. focal length, driven by clockwork. This
telescope gives the image of the moon about
11.16ths ofan inch in diameter, but by using a
Barlow's lens this size is increased to 1%in., and
with this addition the eighteenth negative of the
series was obtained in two seconds.

PROPELLING BOATS.
By meansof an invention which has been patented
by Mr. John Macintosh, of North Bank, Regent’s
Park, and Mr. A, H. Thurgar, of Surrey-place,
Norwich, the necessity of looking back to observe
the direction of a boat is obviated. This inven.
tion consiats, firstly, in using two rowlooks or
falcrums on each side of the boat; secondly, in
using jointed oars, the joiuts of which work be-
tween the said rowlocks or falcrums, so that in
pulling the handles of the oars towards the stern
of the boat the blades of the oars will be forced
throngh the water in the same direction as the
handles, thereby obviating the necessity of the
rower or rowers turning round ; thirdly, the oars
are each made in two parts, and in conuecting
them together each flange of the joints or hinges
is fastenod securely to each part of the oar, and
united together by a centre pin, thereby forming
a hinge. The rowlocks are attached to the gun.
wale of the boat, the outer one projecting (about
six inches) from the inuer one, and the joint of
the oar or scull working at about the centre be-
tween the two rowlocks. The nuvelty of the in.
vention thus lies in the use of two rowlooks to

the oar instead of one, as in the old system. The
oar being jointed, the inner rowlock serves as
the fulerum to the handle of the oar, the joint of
the oar between the rowlooks as the point of op.
position, and the outer rowlock as the fuleram to
the blade ofthe oar. It follows, therefore, that,
as the rower pushes the handle of the oar for.
wards, the joint between the two rowlocksis
thrown back, causing the blade of the car to
move forwards in the same direction with the
handle, and consequently as the rower pulls the
handle back, the blade striking the water returns
in the samoe direction, propelling the boat for.
wards.

ON GRAVITATION, AND ITS RELATIOX

TO A SUPPOSED UNIVERSAL FORCE¢

By HEnrY F. WaLLINg,

THE determination of the co-relation between gra.
vity and the other known physical forces has been
the object of numerous delicate experiments and in.
vestigations by many emmmhynm, but this
object has not yet been attai . There is besides
arent conflict bétween the law of conserva.
tion of forces and the inherent attraction theory of
avitation. It has occurred to me that the latter
ificulty may be overcome by the simple supposi.
tion of a primary universal force, with which the
co-relation of the other forces may hereafter be es.
tablished. This aniversal force may be supposed to
il all space, either associated with the universl
ether, or independent, and to be exerted along every
possible line in both of its directions, forming rays
of force passing throogh every point in all direc.
tions. Inert or gross matter will be acted upon by
it, and the composition of all the rays of force which
act upon a given body will-impart motion toitin
the direction of the resultant force, passing through

its centre of gravity. .

Let us now suppose a single atom of matter to
exist in space. Wo shall readily perceive that there
will be no resultantforce, since the atom is acted
upon in every direction alike, each impinging ray
being counteracted by its opposite ray, producing
an equilibrium, in which wo may suppose the force
of each impinging ray to be decombined or deve-
loped from the atom by its counteracting ray, sothat
the general store of force remains unchanged. Bat
let there be two atoms at & given distance from each
other, as A and B in the figure, which we will sup.

A B

an a]

—5 =

pose to be indefinitely small, o that only one kine
of force rays may be considered as passing throngh
the two atoms. This line will be occupied by two
forces in opposite directions, as represented by the
arrows. It will be seen that each atom intercepts
the ray which passes through it before reaching the
other, and thus a portion of the counteracting power
of the ray is removed, 8o that an equiralent resul-
tant force acts upon each atom in the direetion of
the other. This action continues during each sae-
cessive instant, producing unmiformly aocelerated
motions of both atoms towards each other, Letus
suppose one of the atoms A to be doubled in quas.
tity of inertin, B remaining as before; then the
gravitating force of each towards the other will be
doubled, for A having twice the combining caps-
city it had before, and being otherwise under
similar conditions, will absorb twice as much force,
apd B having a double amount of counteractiog
force removed, will also combine with twice s much
force as before, during each successive instant of
time, 8o that B will pass_over twice the distancs
that A does in the same time, each baving & uni-
formly accelerated motion towards the other.

We may corsider the entire amount of fores tre-
versing any given kine to be iafinite, and it follows
that the successive abstractions of definite amounts
from it will not appreciably diminish its proportions
to finite quantities. Any number of atoms, there-
fore, possessing equal quantities of inertis, placed
along a given line, and having equal amountso
counteracting force removed, will virtoally com-
bine with equal amounts of force from the ssme ray
in equal times. 1t evidently follows that any two
bodies of matter placed ata given distance from
each other, and acted upon by a given nnmbgrfl
parallel force rays in the two opposite dir
will, during each successive moment, acquire equal
amounts of force impelling them toward each other,
proportional to the products of the unita of inertis
of tEe two bodies, the square of the velocity of each
at any given instant being proportional to the mass
of the other. .

The proportion of the inverse sqnares of the is-
tances readily follows, when we consider the rels-
tions of one body to each of the several atoms of the
other. The rays which et upon the body inthe
direction of the atom, form a pencil centeringab
the atom, and the counteracting rays form anotd
9 ncil ﬁom the same centx:: m’tlw ::rPW:

hrection. e aggregate quantity of power,
duced by each pencil at different zlhnou \ﬂﬁ!”

* From Ahe Amerioan Journal of Soienceand Arts
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porti to the area of a figure which the rays

s u?rt}ugh s f"wm‘ of the bodyl, cutting
1ta centre of gravity, project upon a plane at a
fixed distance from the atom, and parallel to the
ven section.  This may be seen by inspecting the
in which A represents the atom,

the

body, C D the given section of B, and E F the
pn.lial plane, at a fized distance from A. The
area of the projected figure upon E F will of course
be in inverse J)rgportiou to the square of the dis-
tancs A B, and since the same proportion holds be-
tween either body and each several atom of the
otber, it holds good between the two bodies'referred
to their centres of gravity.

A growing dislike to the doctrine of inherent at-
traction has existed since the days of Newton, who
sbared the feeling, as may be seen in the following
quotation made by Faradayin connection with some
recent remarks of his own, showing the want of
harmony between this doctrine and the conservation
theory. * That gravity should be innate, inherent,
and essential to matter, so that one body may act
uponanotherat a distance thronﬂh a vacuum, with.
out the mediation of an tﬁing else, by and through
which their action and force may be conveyed from
one to another, is to me so great an absardity that
1 believe no man who has in philosophical matters
s competent faculty of thinking can ever fall into
it Gravity must be caused by an agent,
auting constantly according to certain laws;
bat whether this agent be material or im-
material I have left to the consideration of
my reader.”” The idea of an inherent power of
matter enabling it to pull distant and discon-
necled matter towards it, seemssomewhat analogous
to the old idea of an inherent suction power in
the piston of a pump, by which it was supposed to
raise the water below it.

The ap?arent annihilation of power in the equili-
brium of forces in & statical condition, and the
deficiency in the total power of a resultant force,
made :ip of forces in different directions com-
pounded, may be accounted for by supposing the
eliminated forces to be mutually decombined from
the body acted upon, and added to the general store
of universal force. This takes place during each
sucoessive instant of the time in which the opposin
forces continue to act. When an entire or partia
remoral of a given number of counteracting or
modifying forces takes place, a force which would
asctly counteract the resultant of the removed
forces is converted from *‘ potential” into *‘ actaal
eergy,” and produces corresponding motion. The
changes in the velocity and oonle%uent power of
motion of the heavenly bodies are therefore due to
the variable’ amounts of force ulternately drawn
from, and restored to, the great reservoir of univer-

lorce.

The constant mutual transmission of the radiant
forces, including light, radiant heat, &c., which ap-
prently takes place from the surface of all bodies,
across vacant spaces, or throuih transparent or dia-
ﬂmmn_nou mediums, can perhaps be explained by
mupposing the universal force rays to be modified by
the molecular actions going on within the bodies,
which produce vibrations of snch a nature, that at
the surface of the bodies small accounts of counter-
acting force are alternately added to, and then par-
tially withdrawn from, the universal force rays, in
minately brief periods of time, endowing the devel.
oped or decombined rays witbfthe power of impress-
ing vibrations upon the surface atoms of any matter
which they may encounter, by determining the
resultant force which will take effect upon

.. These vibrations are equal in duration and
tengity to those by which they are generated,
though perhaps opposite in direction, and result in
tu augmentation of the centrifugal or expansive
motions of the atoms, which is communicable from
stom to atom and convertible into *‘modes
ofmotion.” The differences in the constitnentparts
of rays of light and heat, developed by decomposi-
tion, polarisation, &o., and due to differences in the
duration, direction, &o., of the generating vibra.
tions, are thus transmitted and reproduced with
Tigorous integrity, being equal in duration, direc-
2;0:;::{1. txntennty to th: gex:;ntting vibnltions, and
0 ity or aggregate effect, inversely propor.
tional to the squares of the distances. ¥ propo

The gold coinage of Great Britain, France, and
the United States, amounted in 1843 to £4,200,000,
mi-m 1853 it waa £41,800,000, or nearly tenfold as
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MaJor PaLcisze.—Your letter was received too late for
insertion this week, but will appear in our next.

Hiscellanex,

Another Atlantic cable buoy has been sighted.
On the afternoon of the 19th of October, and when
in lat. 42 deg. N., and lon. 40 deg. W., the
* Mexican * passed a large and brightly-painted
buoy, with a flagstaff attached, toiether with a long
cable. The flag at the end of the staff had been
blown away, but the buny, notwithstanding a heavy
sea, appeared stationary. There can be no doubt
whatever that the buoy passed by the ** Mexican ”
is one of those placed in the ocean by the *‘ Great
Eastern” after her unsuccessful attempt to lay the
Atlantic telegraph cable, and to mark the point of
ita separation from the big ship.

The City Corporation is going to work in earnest
in reference to the gas monopoly. The Court of
Common Council have agreed to a resolution, the
effect of which is that all necessary steps shall be
taken by the Corporation to enable them to bring
in a bill in the next session of Parliament to autho-
rise them to erect works and manufacture gas in the
City. 'There is hope yet then for good gas at & mo-
derate price.

It may interest intending exhibitors at the Paris
Exhibition to know that the Emperor and Empress
announce their intention to reserve to themselves
the right of selecting their own purchases, and will
not feel themselves obliged to buy any article it may
have struck the maker’s fancy to mark with their
cypher, unless their previous permission has been
obtained. This notification has been called forth
‘I? the fact that by this artful dodge at the last

piversal Exhibition their Majeaties were literally
entrapped into paying for a host of things they
neither admired nor knew how to dispose of?

Mr. Huggins states that from spectrum observa-
tions he has made he is led to believe that the stars
closely resemble the sun, and that the source of their
light is probably solid matter in a highly incandes-
cent state,

The last novelty in the way of india-rubber mann-
facture dates from New Brunswick where, according
to the Atheneum, the authorities offered a bounty
of three dollara for the snout of every bear killed
within the colony. A large number of snouts were
recently brought in, chiefly by Indians; but in
course of time it was discovered that most of the
trophies were imitations only, cunningly manufac-
tured of india-rubber and gutta-percha, by clever
manipulators in the State of Maine, who sold them
to the Indians at half a dollar each. The profit on
the trick was handsome, but as the Blue Noses (New
Brunswickers) have long boasted that they could
not be outwitted, the snout. manufacturers are per-
haps enjoying a satisfaction beyond that of mere
pecuniary gain,

One good Havana cigar is found by Dr. Richard-
son to yield, when its smoke is condensed, a suffi-
cient amount of poisonous matter to induce active
convalsions in a rabbit, and six pipes of common
shag tobacco will yield sufficient poison to destroy
a rabbit in three minutes,

From British Colambia we learn that the quan-
tity of gold raised is largely in excess of that of any
preceding year. The te eqraph has been completed
up to S8oda Creek, 300 miles from New Westmin-
ster,and itis exmcted that the cable under Behring’s
Straits will be laid early next year.

By way of rejoinder to the statements which have
been made to the effect that Gale’s protected gun-
powder becomes unprotected by a little shaking, a
letter has appeared in the daily pressfrom Mr.
Handel Cossham, who accompanied Sir Morton
Peto to America, and took with him a large box
filled with the protected gunpowder, for the pur-
pose of introducing the process to the American
Government. Mr. Cossham states that after as
much knocking about as it could well be subjected
to in a journey of four thousand miles, the mixture
was as perfect and the powder as completely pro-
tected as when it left England.

It appears that an English company is in the
course of formation which proposes the embank-
ment of the whole river frontage of the wahly,
from Prinsep Ghat to Chitpore Bridge, with land-
ing wharves, steam and hydraulic cranes, and suit-
able landing sheds and warehouses. The cost of the
undertaking is estimated at £3,000,000 sterling. 1f
the works be carried out the trade of Calcutta will
receive an immense impetus.

Referring to our notice of the trial of the *“ Bel-
lerophon’s” balanced rudder, the New York Army
and Navy Journal observes that we omit *to men-
tion the source from which the rudder arrangement
of the *“ Bellerophon *’ was obtained. ‘‘The ° Bel-
lerophon’s’ stern fixture as to the balanced or
equipoise rudder,” continues the Journal, ‘‘is
almost an exact copy of that of the  Dictator;’
indeed, the very first monitor we built was fitted
with an equipoise rudder, the same as that of the
¢ Bellerophon,” and the steering qualities of the
monitors are acknowledged by all to be excellent.
So it seems that the the very first ironclad the
English have built over which the rudder has com-
mand, is steered by the Yankee notion, the monitor
balanced rudder. We compliment Mr. Reed, the
Chief Constructor of the British Navy, on his wis-
dom in using this efficient instrament.”

The City Extension of the North London Rail-
way was formally opened on Tuesday afternoon.
Passengers can now book at the Liverpool-street
Station for the north of London, instead of having
to make the long detour by way of Fenchurch-
street. The new line is about two miles long, and
has three stations, Liverpool-strect, Shorecfitch,
and Dalston.lane, Kingsland. Between Camden
and the City there is nmow a saving of four miles
and twenty minutes in time. The new line, which
has been constructed under the superintendence of
Mr. Wm. Baker, engineer to the London and North-
Western Railway Company, has cost, including
purchased property, no less a sum than £1,200,000.

On the 19th ult., the foundation stone was laid
of a new suspension bridge over the river Moldau,
at Prague, which is to be named, in honour of the
Emperor, *‘ Franz Joseph’s Brucke.” The_bridge
is to be constructed from the designs of Messrs.
Ordish and Le Feuvre, of Westminster, who were
suocessful against eleven competitors from Holland,
Austria, Germany, and France.

A meeting of the Royal National Lifeboat Insti-
tation was held yesterday, at its house, John.
street, Adelphi, Thomas Chapman, Eeq., F.R.8,,
V.P., in the chair. The silver medal of the Insti-
tation and £2 were voted to Mr. N. Levett, chief
boatman of the coastguard and coxswain of the St.
Ives lifeboat, and £16 to the crew of the lifeboat,
accompanied by a vote of thanks inscribed on
vellum to each man, for rescuing four out of five of
the crew of the French brig *‘ Providence.” A re-
ward of £11 was also granted to the crew of the
Neowbiggin lifeboat, for saving the crew of two men
of the sloop *‘Robert Hood.” Rewards amounting
to £140 were also ordered to be made for different
noble services by lifeboats of the Institution during
the late fearful Fﬂea. The silver medal of the In-
stitution and £2 were granted to Thomas H.
Frankish, for rescuing 8 man in a_heavy sea, at the
mouth of Bridlington Harbour. Various other re-
wards were also granted for saving life from
different wrecks on our coasts,

We understand that Mr. Culverwell, the secre-
taryto the Great Northern Railway of Ireland,
having satisfied himself by a fair trial of the superior
efficiency and simplicity of Captain Norton’s
patonte({ railway detonators, has ordered a large
supply for the Northern line. The great ndvantage
in tﬁeae detonators is, that there are no iron nipples
within to rust nor copper caps to create verdigris.

Copper can kill and copper can cure. We recently
noticed Dr. Burg's visit to Toulon for the pu
of testing his copper theory in cholera cases, and we
now state the results obtained with his system by
Dr. Lisle, physician to the Asile at Marseilles.
The formula employed was:—A solution of 5 per
cent. of sulphate of copper in pure water, 1'50gms. ;
Sydenham’s laudanum, 10 drops; sugar and water,
120gms; one tea-spoonful every quarter of an
hour in dangerous cases. The results were—out
of 82 patients, 7 deaths and 25 cures. There were
besides in the same establishmeni 36 _patients
treated with other methods ; of these, 28 died and 8
recoveroed.



286 '

THE MECHANICY' MAGAZINE,

Noveuses 3, 1865,

Captain Richer, of the French ship * Immacnlée
Conception,” recently arrived at Havre, reports
tgat he has discovered a source of danger in the
channe! which separates the Pescadores Islands
from the western coast of Formosa, in the Chinese
8eas. The danger consists in a very extensive line
of breakers, on which the sea beats with great
fary. It is situated, according to close observa.
tions taken atthe time of discovery, in 23 deg. 47 min.
59 sec. north latitude, and 117 deg. 42 min, 10 sec.
east longitude, from Paris. 1t appears that the
English and French charts make 20 mention of the
danger, with the exception of the English one of
Imray and Son, whicg records danger av a dis.
tance of 25 miles, and 15 miles more to the north,
but doos so doubtfally.

A railway train has just been seized for debt on
the Spanish frontier. It appears that certain iron
manufacturers obtained a judgment in Paris
against the North of Spain Railway Company for
£4,000. As the Company had no funds in Paris
the judgment was forwarded to Bayonme, where
the authorities, knowing that the trains belonging
to tho North of Spain Railway Company pass
the frontier to arrive at Hendaye, obtained aasist-
ance and seised a train composed of six travelling
carriages besides the locomotive and tender. The
company at once telegraphed to their agents in
Paris announcing the seizure, and the following
day the amount of the judgment was paid, and
then only the train was permitted to continne its
journey into Spain.

From the oil regions we learn that the mechani-
cal apparatus known asa *“derrick,” is so called,
like every other machine for hoisting things in
air, after a very experienced and celebrated hang-
man, who once flourished there before the States
were independent. The ‘“derrick’’ used at oil
wells, however, bears not the slightest resemblance
to the form which its name implies.

Referring to the proposed South Staffordshire
dizect railway, Ryland’s Iron Trade Circular says:

—Suppose an announcement was made that an|

extra b per cent. would be paid for iron throughout
the district. How pleasant would be the surprise,
how acoeptable the addition! And who would turn
a oold shoulder to the customer making such an
extra offer ? Yet 10 per cent. on pig, aad 5 per cent.
on manufactured iron, would be gained by the re-
duaction of freight to be carried into effect by the
South Staffordshire and London Independent Rail-
way—which reduction is, moreover, to be scheduled
in their Act of Parliament.

An experiment has just been made at Paris with
a locomotive dragging a large carriage, not unlike
the diligences of the olden times, laden with passen-
gers inside and outside. Ths same kind of locomo-
tion has recently been tried in Algeria in presence
of a committee who reported warmly in its favour,
stating that the engine in question could easily run
12} miles per hour on ordinary roads, and could go
faster or slower, and stop or turn, with as great
facility as carriages drawn by the best trained
horses.

Our American friends are not behind in saving
thsmselves trouble where they can. A fow weeks
since we described a pea-shelling machine ; we now
learn that they think it too tedious to chop up cold
meat for hashing, and therefore machines have been
provided to do it by power. All that is necessary is
to put the meat in a case containing a number of
revolving knives; then turn a bandle and the hash
is made. All the meat is minced before it issues
from the further end, where there is a spout to
allow it to discharge. This, however, appears to
be nothing more than a coarse kind of imndp sausage
machine long used in England.

The principal novelty of Heme’s patent furnaces
essentially consiets in introducing a great current
of air on every side of the furnace, and also upon
the iron itself. By tbis means a samaller grate is
required, and a great saving of coal is effected. By
these mcans, it is stated, the heat is more quickly
raised, is kept up more uniformly, the process goes
on more rapidly, the saving of coal is from 20 to 25
per cent.,, and a much greater yield of iron is
afforded, whilst the puddler does five heats in the
time it would otherwise take him to do three.
These furnaces are now applied to the whole of the
fuddling and mill furnaces of the Eagle Coal and

ron Company, at West Bromwich.

The New Bedford and Taunton Railroad, U.S.,
has an arrangement for preventing brakemen being
knocked off the tops of the cars by bridges while
riding backward, Abont thirty rods distant from
every bridge crossing is a bar or joist twenty feet
above the track, from which a number of laths or
similar small strips of wood are suspended by short
cords, hanging within three or four feet of the car
roofs. Dersons standing on the cars camnot pass
these sticks without striking some of them, and
their attention is thus odle(f to the fact that they
are rapidly approaching a bridge. Consideriug that
several deaths have occurred on English lines by
guards and others coming in contact with the piers
g: lb;xdx:eo, a similar grrangemeont might prove uge-

cre.

It has lately been found that sulphuric acid
attacks pure lead more quickly than the same metal
in an impure state—a result quite contrary to ex-

pectation.

In a paper read by Dr. Hughes Benuett, before
the British Association of Science, he announced
that the tendency of modern &hyliolog was to as.
cribe to man a sixth sense. 1f there be p before
a man two small tubes, the one of lead and the other
of wood, both gilded over so as to look exactly alike,
and both of the same temperature, not one of the
tive senses could tell the man which is lead and
which is wood. He could tell this oxﬂﬁ;y lifting
them, and this sense of weight was likely to be
recognised as a sixth sense.

According to the statistics collected by Messrs.
Higginson and Co., of Liverpool, the exports of coal
from the various British ports during September,
1865, amounted to 802,685 tons, and from January
to September inclusive 6,512,260 tons, showing an
increase of 12,138 tons and 458,300 tons qyer 1864
in the same periods respectively.

The Journal of Charleroi, one of the principal
centres of manufacture, and especially of engineer-
ing, in Belgium, says that a society has been formed
at éilly, in order to enable artisans to visit Paris
and examine and report for themselves on the in-
ventions and improvements to be found in the Exhi-
bition. The subscription is only seven-pence a
fortnight, and each subscribing member will have
his railway ticket gratis, besides board and lodging
in Paris for three days. It is said that a great
number have joined the society. BSimilar arrange-
ments are on foot in France.

The directors of the East of Prussia Railway are
now having iron boxes made, which will be fixed in
front of the locomotives, and filled with sand. By
turning a cock, the driver can open them asrequired,
and tho saud falling on the rails gives the necessary
purchase for the wheels. This arrangement is for
:he. present to be confined exclusively to the mail

rains.

Patents fox Inbentions.

ABRIDGED SPECIFICATIONS OF PATENTS,
Tae Abridged swﬂu;iom of Pateuts given below are
I aaeifAad M the sabi

or madder, or a fastio, or a combination of thege materials
is then applied by & brush or otherwise. This would peo-
duos & browa, mulblnkbod-hdlmlnﬁqd
n‘u‘hh:chm:‘u o‘o(w“:ofi- mlw. aud & aes0nd eansing
o deooction 3 afiqrwards & solution
salt of iron. Patent @ d. e
943 H. Broox, J. EAsTwoop, and G. Baoox, jun. Ig.
ovements in apparatus applicabdle to furnaces for is
:r"orc h;uu'! mming v;cu:n. ; Blgd L3, Ilu., milting
s invention has for its object the application of steass
(by pref: of high p ) to the lower parts of for.
ns0es used in smelting ores or melting metals, for the
purpose of producing a blast in substitation for the ondi.
nary means of producing a blast by a fan, For this
purpose the steam 1is applied in jets or through pipes e
nozzles inserted in the lower Puuoi the farnace whare the
blast of air is ordinarily applied through tayere pipes, The
steam is introduoed into the tuyere apertures '::h are
pened to the at phere through short pipes or nozsies
of small diametar, such pipes or "nozsies being conneoted
with the pipe or pipes for supplying the steam. By thisar.
rangement steam from the steam pipe aad atmospheric ajr
are caused to enter the apertures leading into the
and the blast is created by the jot of steam admitted into
the aperture at the same timse in the atmospheric air,

Patent abandoned.
Improvements in daudls agiing, i,

943 C. D. Youxa,
and foros pumps. Dated April 4, 1885,

The several objects of this invention are to combine aad
arrange the parts of the pump together in such a manner
as will admis of readily getting to any one of the valves with-
out interfering with the others; oonstruoting and arrseg-
ing the water passages of the pump in eombinasion with
the inlet and discharge pipes, with 3 view to have the
pipes as straight and free of bends as possible, or giving
as little resistance to the flow of water through them as

racticable; providiog each inlet valve with an independens
fnm pipe extending into the dike or well from wheacs the
waser is drawn ; also each delivery valve with an independ.
ent discharge pipe extending from the pump to the taak or
trough into which the water may be discharged; also the
arrungements of parts by whioh the stroke of the pump cag
be increased or diminished to suit the power for working
it. The general structure of the pump consists in atiach.
ing the cylinder of it to a saitable frame of iron or wood,
aud arrangiog a shatt with geacing or pallegs to the fame
for giving motion to the piston of the pump throagh 3 con-
necting rod and slide guides, hy means of hocse, stea, or
other power. In place of providing the shaft with sa
ordinary crank, it is furnished with a diso crank, which is
provided with a number of holes at various distasess from
the centre of the shaft for attaching the orask pia; by
this means the stroke of the pump can bs inereased of
diminished to suit the power for doing the work, as belore
stated, or for i ing ani diminishing the ty of

water p d atent loted.
kaebe

944 R. NaLBs. Improvements in locks and fAsing
and spindles for doors and latches, Dated April 41884 |
We here quote the details of this inveation,

. g to to which the respective
inventions refer, in the following Table. By the system
1 olassifioats lopted, the foal and oh logical
order of the spocifications is preserved, and combined with
all the advantages of a division into classes, It should be
anderstood thatthese abridg t+ are prepared exolu
sively for this Magazine from official oopies supplied by
the Government, and are therefore the property of the
Proprietors of this Magazine. Other papess are hereby
warned not t0 produce them without an acknowledg

Patent

945 J. R. WicBAM. Improvements in the moans end
uppn‘f;alu employed for dluminating lighthousss. Dated
April 4, 1888,

One part of this invention consists tn {1lumisating light-
houses by means of bysatible gases prodeced from faid
or volatile oils, liquid hydrooarbons, bitumizous magen,
shales, Is, shale oils, or semi-liquid oleaginoas com-

ment :—
BorLzrs Axp PurwaoEs,—9432, 988

BUILDINGS AND BUILING MATERIALS,—040, 944, 967,974,
989, 999, 1001

CHEMISTRY AXD PHOTOGRAPEY—958

Ourrivariox or TR SoIL. including agrioultural imple-
ments and machines,—956, 978, 996

ELECTRICAL APPARATUS,—960, 975

Fisrous FaBRIOS , including machinery for treating fibres,
pulp, paper, Lo., - 948, 971, 983, 990, 908

Foop AxD Brveraazs, includin aratus for preparing
food for men and m'lmlo,—"l‘o s P

FURNITURE AND APPAREL, including household utensils,
time-keepers, jewellery, musical instraments, &c.,—
941, 948, 947, 950, 954, 961, 965, 977, 993, 1000

B:ln;n. Macnixzry,— 943, 951, 955, 959, 981, 985,

00!
Ll;::;uo. HraTiNg, AND VExTILATING,—045, 973, 980,
3

facture.

Merars, facluding apparatus for their

pounds, and burat without the aid of a wick, instead of
burning liquid oils by means of wick lamps, as beretolory
employed. Another part of the invention coasists is the
uso in lighthouses of sugh description of haraars for bare-
{’ng ut:: Ay u?ﬂ'%?' yote “:“h‘ cmnm-dw

ustible gases as w. spense wit! -
heretofore used, Patent completed.

946 G. O. THonrsoxN. Improvements in sesxring thadpers
of ’1":{:. and other doors. Dluod April 4, 1865,
f fi iste in f T

g a ob

upon the back or inside of the door, and in hvpr:'a:
many corresponding threads as there are screws in the sides
or frame of the safe or other structure, and in the employ-
ment of a masterwheel, with teeth or worms oa the peri-
phery, to take intoa worm on each of the shafts of the
screws, 80 that on the door Leing closed and the master-
wheel being turned by a key, the whole of the screws are
driven into the frame or sides of the safe, whereby the door
will defy all wrenching to separate is trom the sides of tas
structure to which it is applied. The inveator doss ace
limit himsell to any preci hani for imparsi

motion to the shafts of the screws, as, fur instance, racks
and endless belts may be d for the hoel

957, 963, 968, 994
MisceLLANEOUS—9686, 913, 976, 984

Roaps aAxp Veaicres, including railway plant and cer-
riages, saddlery, and barness, &o.,—962, 992, 1002

Slll(l;:‘um Boars, including their fittings,—964, 970, 998,

Steax Exarnzs, &c.,—953, 982, 986, 991
WARPARE,—952, 969, 987

940 F. Brown, Improvements in kitchen ranges. Dated
April 3, 1865. mr i

ThO,. lai 'M". “,,Illd ,‘..-.
mora equable temperature in the ovens of close fire ranges
hy the bined ducting plate at the bottox,
& metal or brick shield between the side of the oven and the
fire, a fluo passing over the top, and an air chamber sur-
rounding the back, bottom, and side, as desoribed. Healso
claims the use, for heating the ovens of close fire ranges, of
a conducting plate within or at the bottom of the oven, in
counection with a metal heating plate or lump exterior of
the oven, and running along the side of the fire, aa de-
scribed. He also claims the fortuing of the under sides of
the hot plates of close fire ranges with heat-collecting pro-
jections, as described. Patent completed,

M1 C. Vrro, JImpr ts in the manufacture of felt
Rats. Dated April 3, 1865.

This invention consistsina method of producing felt hats
with She under sides of the brims dyed of a black or other
dark colour, whilst the upper sides of the hrims and the
wpper parts or bodies of the hats retain their ordinary
colour. Forthese purpones the inventor applies a hot soly-
tion of bichromate of potash to the under side of the brim of

oy

the maio festure of this invention conasisting in causiog
a number of screws to be driven into the sides or frame ol
the structure to which the door is fitted. The inwanloc
moves the masterwhool or main agent acting oa all e
screws by means of a key, and secures it by an ordiany
lock. Patent abandoned.

isgs for

947 H.Jexxing, Impr in the fu
cmvi: 4’?:;§ solitaires, and other ltke purposse, Dated
April 4, . 3

The back plate of thisfastening may be so fashioned
that, at one end or side, the metal is so formed that, by
bending up, it will form s parc of the hinge joins, whild
the other side oc end of the back plate is raissd %o engage
with the tongue or bar, the said toogue oc baz being
secured by & wire passing through it, and the qoire
sponding part or parts in the back plate, 20 as to complete
the hinge joint; orthejoint may be formed distins aad
attached by soldering or otherwise to the back plaws. The
detention of the tongue or har is effected by ite being beat
80 as to form & spring and casoh im oonnection with \be
baok plate within the projection or rajsed part bafore wea-
tioned, which said prajection or r&inﬁ past may be wusd,
squarq, rectangular, or otherwise, preferred, 30 b0
permit of a sufficiens spring for ensaring a secure fasteast
Patent adandoned.

948 A. and H. ILLiNawORTR. Tmprovemnents in prepar
‘n&:cool and other fbrous substances and in (e apparsiss
to de smployed therein. Dated April 4, 1865,

We cannot here give space to the details of thisinve:
tion, Patent completed.

949 W. Brooxns, Improvements in means or apparsiet
Jor obtutning motive pawer dy the aid of steam, gas, or sher

fuids. (A communication.) Dated April ¢, 1885,
i joa | %ﬁw&t’ﬂ from \be

a folt hat by means of & brush or otherwise. The
is then washed with oold. water; & hot decoction of logwood

This jon is act
Palent completed,
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960 O, ManTin  Improvements in meane or amncm‘
for cffosting (he cleansing and polishing of forks. Daved
Apnil 4, 1885,

?I"':e farks to be cleansed and polished are placed shroglh

o canse ib 40 agglomerate or weld together into @ ball,
bloom, or slab, Pstent abandoned.

958 G.T. Bousrierp., Improvements in separating fbre
table materials ining tAs same. (A commu.

apertares adapted to receive them in a wheel or
capable of revolving, and they are there held by their
bandles in this wheel or surface by wedges, or by other
sitable means. This wheel or other suitable surface is
peovided with a handle or bolder, by which to give rots-
tire or reciprocating motion to it, and i is plsced over and
%0 that the prongs and stems of the forks held shereby may
¢ip into & boz or receiver containing brickdust, sand, or
other suitable cleansing or polishing powder, and when
rotary or reciprocating motion is given to the wheel or
otber holding surfaces, the action of the powder on them
will be to effect the desized cleansing and polishi In
order, h

hla

Sfrom vey
nication.) Dated April 4, 1865,
T vetites olaims th cranting

Thisinvention consists in combinir.g or mixiog petroleum
of mineral of! with the grease obtained from dospauds ot
s0apy or greasy waters. The proportions may vaty from
2-10ths to 6-10ths of the recovered grease for producing the
lubricating oil, and & larger proportion of the resovered
gfen‘o l: uud‘ when producing the lubricating greass, the

he p e p og
material with the sabstances produced by the action of
nitro-mhuriatic acid upon carbonate of lim® and iron, or
their equivalents, and then sabjecting the vegetable ma-
terial to the nction of a caustic alkali, substantially as set
forth. Patent completed.

being mineral oil, Patent completed,

90Y J. L Danniner, Improvements n seals &f ofoveta
Dated April 8, 1888,

The seat of the waterslodet in dctual ues is ueually
plerved with a toddd hule, ratying in sige, but Rlways in-
Aoomnuum and often dangétous. The distande of the

969 G. T. Bousristd, Impr 28 €1 the

o s tubing or Aote, (A eommuniostion.) Dated
April 4, 188!

5.
Oonsiderable dlﬁfnl&y has heretofore been experienced in

, to clean be the the [’

i or hose that would be impervious,

prougs, the p
also ;ppliu distended ds or bands, b which he
spplies the prongs, and by an up and down, or to aud fro
motion, the parts between the prongs are fnuhct readily
ckeansed and polished. These bands or straps are sup-

particularly to fllaminating gas, for the reason that the
naphtha and other gases which are deposited by the oon-
densation from such gas softens and dissoives india~
rubber (csoutchouc) and such gums, glutinous materials,

ported in 8 compartment of the app t g &
small quantity of powder, which may be used as required,
He al li another rubber upon

W

sad p thereof, as have heen heretotors employed
in the construction of the tubing ot hose to make it im.
perviows as well as flexible. The first feature of this

00 app to the ap
which the inside of the shanks of the forks may be rubhed,
: d, and polished. Puten plated

951 R. Barnes, Improvements in suction and foroe
yumps, Dated April 4, 1865,

This in i ists in the application of fi
tabing to the pumping or raising of water or other flnids in
combination with rollers or other pressing surfaces, wherebhy
the tube is collapsed and caused to force the water, the

b t ding of which prod a partial
sucking or raising up the water as in
Patent completed.

th

baving the effect of
the sacdion pump,

952 W, CLARK. An improved machine for rounding and
polisking shot, shell, and other balls or spheres. (A com-
wmonication.) Dated April 4, 1865,

This inventi ists of & hi posed of four,
moreor leas, different longitndinally sliding rotary mandrels,
radisting from a common centre, and provided with chucks
at their inner ends, in bination with suitable mech-
asism to force these chacks Alternaul{ up against the ball
to ba turned or Zrouud, and with a milling tool or grinding
wheel,in such a manner that two of the chuckswill clamp the
ball at & time, and the ball is thereby turned in either direo-
tion while the grinding wheel or milling tool is held in con-
tact with the sur face of the ball hy means of one or more
screws, or by an adjustable weight, The force with which
thegrinding wheel or tool is forced against the surface of
the ball can thus be regulated at pleasure. The position of
the revolving chucks and the time when the same grasp
the ball are govarned by a double cam, and hy weights or
springs, and the said chucks are so shaped that they grasp

to the means hy which the tubing :”

gent parallel to the front is on an average 4in. backs
wards. This improved seat is of an elliptical shape, the
two clrcumferences heing joined by a pear-shaped meck of
more or less di y ding to ei t or re.
quirement. The tangent of the small cucrve on the fore
part is, on the contrary, in projection from the front of the
seat ahout 4in. more or less, rding to oi

Patent completed.

968 G. W. Drsoxr. Ak improved raddle of dar wsed (A
puddling tron. Dated Apri|l 6, 1886,
$ o jste in formi

or puddle-

This | [
bars hollow and in connecting an elastic tube to the outet

bose is rendered primartily impervious, and ists in
the use of an animsl tissve, so prepared and applied as to
form an impervious sheath or covering in the structure of
the tubing or hose. The second featurs of the invention
trelates to the employment of certain means to preserve the
said impervicus sheath or its equivalent in a moist and
flexible oondition, and from a liability to injary by crack-
ing, and consists in the use of a thin coating of any suit-
able metal or compound which will resist the effect of the
extremes of témperature, and keep the sheath constantly
moist and sapple. The third feature of this invention
relates to the mode of forming the exterior or flnished
sarface of the tubing or hase, aund it consists in the use of
a preparation from vegetable oils in tion with other
materfals which is applied to the exterior surface of the
tubalar fabric, and when dry forms an elastic glazed
covering, which is quite supple, and not liable to crack,
or be otherwise injured hy service. Patent abandoned.

960 A. MiLar. Improvements in certain electric tele-
graphs, part of which invention is applicable to other pur-
posas. Dated April §, 1885,

We cannot here give -paceto the details of this invention.
Patent abandoned.

961 R. 8TANLEY. An improved hat ventilator., Dated
April 8, 1868,

This ventilator consists of a metallic cylindrical frame-
woek open at one end baving an exterior flange partially or
wholly surrounding the said opea end, the other end of the
said framework being closed aud provided with two or more

ings, which may be opened or cloted av pleasure by

the general surface of the ball, and that cavities and pro-
jections oocurring on the surface of the said t-all will not be
ahle to disturb the correct central position of the same,
Patent completed.

933 J. Vavanan. Improvements in steam and atmo-
pheric hammers,which smprovements are also opplicadle to

iteam engines. Dated April 4, 1868.
This invention sists in ing the pi of steam
and heric h and p as t! pproach

P oy
near the end of their upward stroke, or at any required
point of their stroke, to close the exhausc passage, and
thereby prevent any escape of air or steam from above the
piston “::c it has arrived at the position dessribed. Patent
comp o

954 W.Moopy and W. J. Hupaxp. Improvements in

stringing and tuning pianofortes and other stringed musical
tnitruments, Dated April 4, 18885.
RThe patentees olaim stringing and tuning pistnofortes
by means of h isting of d stems having
blocks at their ends to which the wires or strings are fized,
the said blocks being drawn hy the sorewed stems t0 a
greater or less distance from the hridge of the instrament
by means of screw nuts, whereby the tension of the wires
or strings ie i d or diminished. Palent leted.

935 W, E. NewroN. Improved apparatus for expressing
ligwdy from pulpy and semns-Auid subd (A i
cation.) Dated April 4, 1865,

By means of this improved apparatus water or gas is
cased 10 2t directly upon the subsat to be op d
wpon, thereby doing away with the iutermediate action of
tkehydraulic press, or any hanioal means ordinarily
ployed for itting power. For this purpose a
casinz, covering, or partition is interposed hetween the
matters to be subjected to pressure and the agent (such as
water or gases) by means of which the pressure is to he
spplied. These casings or partitions may be made of any
suitable material, preference being given to that suhstance
which js found to p the g t t of elastici
Patent completed.

958 W. Burstaopx. Improved apparaius applicable to
stcam eultivation, Dated April 4, 1865.

Toe ohject of this in ion is to exp the operati
and thereby to reduce the cost of steam cultivation by
lessening the loss of time incurred in shifting the snatch
block at the end of each journey of the plough,or other cul-
tivating implement employed in working on the indirect or
toundabout system of steam cultivation. This object the
Patentee proposes to attain by enabling the anchor man to
detach the snatch block from one and it to

Ut

means of a revolving disc or valve provided with correspond-
ing openings, and which disc or valve works on a central
pin fixed in the centro of the closed end of the said frame-
work, ‘Thet k may be stamped out of sheet metal,
ard be furnished with three or more arms or lugs projecting
from the flange, which arms or lugs serve the purpose of a
fastener by being bent down in the interior of the has
(whilst the flange is on the outside of the hat), and, if pre-
forred, a washer made of pearl, or of any other suitable
subetance, may be i d b the i ior of tho hat
and the said arms oc lugs. Patent abandoned.

962 J. G. N. ALuxYNE, Improvementsintraction engines.
Dated April 8, 1865.

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

963 H. Simow. New or émproved apparaius for separat-
ing or sorting and washing ores, minerals, conl, emery, und
other substances in a granular or pulverulent etate. (A
communication.) Dated April 5, 1885,

The pateotee claims, first, the construction and employ-
ment of apparatus for separating or sorting ores, minerals,
coal, emery, and other ] ding to their ifl
Rravity or sigze, in which such separating or sorting is
effected by the agenoy of a body of water which is vontained
inside a vesssl rotating round a vertical axis, through
which vessel the ores, minerals, coal, emery, or other ma-
terials are made to fall, substantially as described with

{ to the drawings. 8 d, the various arrange-
ments of apparatus for separating or sorting ores and other
materials described. Third, the arrangement of apparatus
for both sorting and washiog ores aond other materials as
described, Patent completed.

984 J. BrraeLL. Improvements in building barges, ships,
and other vessels. Dated Apri! 5, 1865.

This invention consists in building harges, ships, and
other vessels in the manner hereafter described. The
patentee selects wood planks of the mosat porous materials,
such as heech or porous tar, and be forces into them under
very heavy pressure as much as possible of the heavy oil
obtained by tho distillation of gas tar ; the pores of the
wood will thus becowe filled with a bituminous fluid which
will in time set into a solid.  For this purpose he intends
to use the pressure cyliuders now generally used for creo-
soting purposes. but they will be worked at a much higher
pressure. The wood thus treated will become perfectly
waterptoof, will resist the attacks of all sea worns, and
will not be affected by dry rot. In bailding barges or ships
he uses ribs of angle or T-iron, and on the outside he first

the anchor mext in advance while the implement is leaving
the beadland where he is stationed, | d of effecting
the changoe during the stoppage of the impl To this
end he attaches to the draught point cf common claw or
other anchors which he employs, two distines links or
other oonnections, one of which he connects with the snatch
block, and the other with a rod or har laid transverse of
the line of work, and which forms a guide for leading the
snatch block, when detached from the anchor whish has
Just received the straia of the implement, wp to the next
in advance, to which it ia to be then in like manner tempo-
rarily attashed. Patent completed.

957 J. Praven., Impr te in the manuf
dalle, blooms, or slabs of malleable iron or steel. Dated
April 4, 1885,

This invention has for its object to facilitate forming &
bali, bloom, or slab of iron after it has been deprived of &
portion of its carhon and impurities by the puddling or
other operations, and consists in the application of eon-

Lol

6 0,

{ one plank (prepared as above named) by means of
screw bolte and nuts; such plank may be either 2in. or 3in.
shick, or any other thickness that may be desired. Then
over this plank he fastens, by means of copper or mixed
metal, nails, or screws, another thin plank, which may be
1in. or §in, thick,prepared with the tar oil as above named;
over this thin plankcopper sheathing cat be placed, which
will not he touched by the Iron bolts and not affected
thereby. Between these planks he places some mariue glue,
Patent completed.

ts in planoforics, Dated

Ampr

968 B. J
April 8, 18665,
"his jnventi

fous patent dated

s in as reference toa p!
f | 31st Jualy, 1863 (No. 1897). and consists in combining &

flatesouod accompaniment with a harmonium or organ sound
i orin hining a flute sound nocompanhl-
1 i in the

ve P

ment in thetrehle with a pi
bass. Patent adandoned,

960 W.Tsars, L. Leraion, snd E,T.Sixtsox. Im-

caused by the ppage of the d of the
icon whilst in & semi-fluid or welding state from a height,

wbricating ofl and grease.

pr in the 6 of I
(A communioation.) Dated April 5, 1865,

end ieating with pipes from a blowing engine or
other souros of blast. The inventor makes the rabbles
hollow for the purpose of introducing a blast mto and
thoroughly distributing (t over the metal in puddling-
furnaces, The elastic tube is for the purposs of allow-
fng the workman to work the rabhle without interfering
with the blast. The inventor employs a stopcock in the
rabble or in the blast tube in order to regulate or_shus off
the blast as may be required. Patent abandened.

969 C W, LanoasTer. Improvements in firsarms, and
€4 apparatus for éxtracting cartridges and cartridge cases
therefsom. Dated April 5, 1865,

This invention refers chiefly to military needle guns,
Hitherto these guns have been fired by apointed needle,
which when the trigger is pulled is forced by a spring
through an aperture in the fore end of the breech plug or
oloser, 80 as 40 eater the rear end of the carttidge and
strike againet det ing ition in a recess in the
back of the bullet or fors part of thecharge of powder. Now
these improvements in firearms ist in the bioati
of a bolt for explodiug the charge and of an instrament for
extractiog the cartridge or cartridge-case, as hereafter de-
scribed ; the bolt takes the place of and fs acted wpon in
the same m; as theordinary pointed needle; it is only
of sufficient length to strike the rear end of the ocartridge,
whereby the patentee is enabled to use cartridges with
metal cases or metal sockets with the detonating com-
position placed in the rear end shereof. The patentee’s ap-
paratus for extracting cartridges and oartridge-osses con-
sistsof a i lar plate ponding to the boee of
the piece and carried on the front end of 4 bar free to slide
backwards and forwards in a groove in the hottom of the
breech. The rear end of the bore has & portion removed to
form a space into which the semi-annalar plate fits when
the breech is closed. The plate and rear end of the hore
have a recess cut in themh Lo receive the rim on the rear end
of the cartridge-case, The lower side of the breech-sloter
is formed with a groove in which a projeotion on the bar of
the ettractor rides. Patent completed.

970 E, Rir Impr n protecting fron
ships and other subme structures from owmidation and
corrosion. Dated April 5, 1866,

This invention oomsists in firss seouring harpings or
ribbons of wood by means of metal plates screwed, riveted,
or otherwise fixed to the struoture to be protected ; the
patentes then screws to the harpings, taking care that the
sorews shall not pass entirely through them, planking, and
that by prefa in a diagonal directi e patent
then caulks the planking, and covers it with felt 2ad copper.
The spaces between the motal plates and the inside of the
planking may be filled in with svood, cemen:, cork, or
other material, or not, at will. Patent completed.

971 F. R. Exsox. Improvements {n the manufacture of
lace in twist lace machines, Dated April 8, 1865,

This invention is applicable to twist lace machines when
working with an ordinary complement of threads ; that is,
one warp thread to each bobb'n or carriage thread. The
invention consists in forming the pillars which bound the
meshes of the groundscf laces made in twist lace maochines
alternately of two warp threads and one Lobbin or carriage
thread, and two bobbiu or carriage threads to one warp
thread, so tha!, although each pillar will be composed of
three threads, one pillar of each mesh will be formed of
two warp threads and one bobhin or carriage thread, whilst
the other pillar of each mesh will he formed of two bobbin
or curriage threads and one warp thread, in contradistine-
tion to the descriptions of lace that are now very com-
mouly made in twist lace machines, when using for each
and all of the pillars which Lound the meshes two warp
threads to each hobbin or carriage thread. By thus mak-
ing the pillars ot the grounds of laces produced in twist
laco nachices, the clothwork or tubby weavings will he
greatly improved as compared with those laces whero the
clothwor« or tabby wearings as well as the pillars are com-
pescd of two warp threacs to each bobhin or carriage
thread. In carrying out this invention the carriages will
simply swing or mouve from the front tothe back combs, and
from the back to the front combs, constantly moving in the
same grooves or gates of the combs, as is well understood,
whilst the warp threads, as heretofore, will be worked or
governed by the jacquatd or other patterm sarfaces. Fateént
completed.

972 O. BsrLIN. Improvements in apparatus for régulat-
ing the supply of gas. Dated April 8, 1865, for régu

In order mote readily to regulate she low of gas comisg
from a gas main to a buildivg or other place where seteral
buroers are eruployed in the same supply, and where such
burners are more or less distinot trom each other, and from
tha supply pipe from she main, apparatas is applied in the
following manner:—On the supply pipe coming from the
main there is a diaphragm valve or cock ; at the back of
the cover of this diaphragm is applied the end of a small
tube, The other end of such tube may be in any desired
position in the building or place, and more or less distant
from the supply pipe,~depending on the locality where it
may be wished to have the power ot regulating the whole
supply of gas without having to go to the eoock or valve
sbove-mentioned, which is on the supply pipe. Insuch
thore or less distaut looality the other ead of the smalil’
pipe is £2ed to a vessel which is divided by a diaphragm
of larger diameter than that of the valveor coek before-
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mentioned. The small tubeis to be full of air, or it may
be other fluid. The regulation of the supply of gas is
effected by oausing the air or other fluid eontained in the
small tube to be pressed on by the regulating diaph:

acted on by means of a screw or other instrument, by
which the fluid will press on the diaphragm in the cock or
valve on the supply pipe, and thus the passage of the gas
from the main to the supply pipe will be reduced in
dimensions, and the flow of gas will be lessened. The re-
verse action will follow the moving back of the regulating
diaph ago for the flow of gas through the
supply pipe will then be enlarged.

phragm, as the p
cock or valve on the
Patent completed.

973 R, MAYNARD, Improvements in maskinery for cut-

ting the human hasr. Dated March 6, 1865,
*  This iuvention consists, first, in using for the purpose
of cutting the human hair, or for shearing horses, a revolv.
ing knife, or a numbher of knives mounted on a drum, and
acting against a fixed kaife, the same being held to the part
of the hair to be operated upon; the revolving knife or
koives, coming {n contact with the fixed knife, cut the hair
to the length required ; second, in using with the same a
comh which holds the bair in a suitable position for the
knives to act upon it. Patent completed.

982 J. G. JoxEs. Improvements in apparatus loyed

—

to actuate the valves of engines wori by steam, air, or
other Auids. Dated April 6, 1865 .

These improvements are applicable to enflnu
employed for giving motion to picks or cutting tools or
instruments such as are used in getting coal and other
minerals, and for performing other work where the length
of each succeeding stroke of the engine may vary by rea-
son of interfering causes. The

RS [ e, e e
requisite movement to resch plug or charge ohan

there being a spring catoh or ite equivalent for m;‘l.::::’.
ing the lever in its propsr position. The broech plag or
charge chamber bas at the back a flat inclined andis
formed at the front with the ordinary shounlder or nose,and
which is caused when the actuating lever and eocentric are

preferred for carrying ou’ the
when working with an engi
cylinder. The piston rod is hollow, and has within it s
rod, which, at {ts outer end, is connected to one end of a
lever, which, at its other end is connected to a slide valve,
The _rod which is received into the hollow piston rod has
fixed on it at one end a diso or piston, which fits, but
slides very freely in, the hollow piston rod. The other end
of the rod, which slides within the piston rod, passes
through a stuffing or box in the cover at one end of the
cylinder of the engine, and such sliding rod has a collar
ob it where it comes against the piston, 20 that when the
piston of the engine is moving back, after it has per-
formed a stroke, it foroes the sliding rod back, and conse-

uently reverses the valve; but when the piston is making
the next stroke, should the piston be prevented making a

g of app
invention {is applicable
havi a hori 1

97¢ J. Brown, Impr in or app le to boilers
Jurnished with pipes for ths eirculation of water for
domestio purposes. Dated April 6, 1866,

The boil of kitoh ges for heating water for
domestio purposes are usually supplied with pipes which
are in communication with a ocistern, and so long as the

assage in these pipes is free, and fresh water continues to
genuppliedtocho boiler, o accident can oocur, but if,
owing to severe frost, or other derangement, one or both of
the pipes becomes closed, the steam generated in the boiler

stroke from end to end of the cylinder, then the
tappet or instrument (which the patentee prefers to be a
oylinder of lead lined or bushed witb brass) will, by its

N i ite tion, and it will slide along
the rod within the hollow piston rod, and will strike
against the diso, and cause it and the rod to which it is
fixed to slide within the piston rod, and thas move or
reverse the valve. Patent completed.

983 J.ELu1s, O, WALKER, and W. PresToNe JImprove.
ments in machinery for carding wool or other Mbdrous sub-

causes an explosi The of this in !

inp ting such explosions by the application of a safety
valve furnished with a weight, or with a lever and spring
or weight to the boilers ot kitchen rangee, or for other
d i Patent abandoned,

978 J. 8. Warsox and A. Horwoop. JImprovements in
conducting electricity for ting or tr ing

purp

Dated April 6,1865.

This invention relates to the machine known as the
seribbler or first carding 'he imp con~
sist in dispensing with the cone rollers, and sub s

turned one way to abut tightly against a
recess f d in the breech end of t!
thereby make a perfectly tight joint; the
lever and are ¢ d the way the
bresch plug or charge chamber is first caused slightly
to recede to free the nose or fire end from the recess
in the barrel, and then to rise orfall to any required
angle, for the purpose of exposing the breech end
of the barrel or the lo of the charge chamber, Patent
eompleted,

988 G.RYDILL, Improvements in steam boilers steam
boiler tubes, sides of steam boilers, fues, and ufma'
Dated April 7, 1865. ! » Mo, and fursaca,

‘Wo cannot here givespace to thedetails of ¢
Pares d gi p his invention,

989 E. WeLon. Improvements in fireplaces and
aﬁ:ﬂm cnm?d thersswith, Ducd"iprﬂ 1, 18{:?‘ o
8 i ion is not described apart from the wings
Patent completed. e an ’
990 J. Taomrsox. Certain impr s in wmachinery
or apparatus to be employed in proparing cotton and other
Abreus substances for spinning. Dated April 1, 1865,
This invention consists in a novel arrangement and com-
bination of hani designed to impart the;
movement to the comb stock and to produce the usaal vi-
Lratory movement

of the doffing comb. The paratas
iste of an tri d on a driving lhﬂ:: which
rio is encircled and emb

| d by a band or clip, from
which a bar or finger projects and enters an apertare or siot
on a boas at the end of the comb stock, so that as theec.

flap hinged under the doffer extending across the machine,
and which is caused to flap or oscillate by meansof a

crank d from any ‘convenient moving part

i

eignals and alarms én (Re event of burglary, fire, 1
accidents, and other purposes. Dated April 6, 1865,

‘We cannot here give space to the details of this inven-
tion. Patent aba 5

976 E. H. Nxwav. An improved mode of pointing or
tapering the ends of metallio rods or wires, applicabdle to the
manufactures of pins, nesdies, and other articles where points
or tapered ends are required. (A communication.) Dated
April 6, 1868,

o carrying out this invention the pins or other metallic
rods or wires to be pointed are saspended at the :positive
pole, and form the positive electrode, of a galvanic hattery,
i diately abore the el de, and as close as possible to
it without being actually in contact, some existing Jiquor,
such as dilute nitric acid, completing the cirouit. Patent
completed,

971 0. H. WiLLiaus, Improvements in the manufacture
of cornice, pole, and other rings. Dated April 6, 1865.
The pat lai facturing the said rings of

shallow troughs or open tubes, the concave or hollow
part of the said troughs or tubes inlng inwards or forming
the inside of the rings, theedges of the said troughsor
tubes being bent or turned inwards or outwards, and
rounded either before or after the said trougbs or tubesare
made into rings, Patent completed,

9718 J. Banaen. Improvements in the manufasture of
harrows, cultivators, and other similar agricullural imple-
ments. Dated April 6, 1865,

Thia i i ists in the fact of harrows,

of the thereby t y pping, batting, or

p g the flbrous sub as they are doffed from the

card surface during the process ef twisting and drawing, or

the formation of the roping, by which means breakage is

mnnted and the roping more evenly formed. Patent
n

.

984 W. B.RicuArDS. An improved mode of pr {

tric rotates it causes the tail or finger on the clip to
vibrate, and so to impart an oscillating motion to the comh
stock, which is mounted on bearings as usnal, The ecosa-
tric and clip and slotted boss of the comb stock are enclosed
within aoase on the framing of the carding engine contain-
ing a lubticant top heati the fricti
parts. Patent completed.

991 S, Surre and J. W. JACKSON. Certain improvements
in governors or regulators for steam or other motive power
engines. Dated April 7, 1865,

2"{8‘;:0", or staining of the surface of glass. Dated April
) 3

This corrosion or staining is particularly the case with
glass that may be made and remained packed in boxes or
stored away during the warm and moist weather of sum-
mer. The corrosion or stain appears to arise from the ab-
sorption of moisture by the alkali employed in the mana-
facture of the glass, particularly in the mi oells existi

The pat. claim jmparting to the balls or weights of

a oentrifugal governor, a parabolically curved course in a
direction to or from the central vertical shaft, in contra-
distinction to allowing them to partake of a coursein the
arcof a circle as hitherto, for the purpose of causing the
centripetal foree to balance the cemtrifugal foros of the
balis in their lution at any ition they may cocupy,
i spesd.

in the surface of the glass. The inventor makes use of very
finely ground oalcined plaster dust, or other similar
material that will absorb moisture more quickly than the
alkali of the glass, and this powder he applies asa dry dust-
ing to thesurface of the glass, sufficient adhering for effect-
ing the desired protection to the f gainst atmo-

heric ch or infl Patent abandoned.

985 R. GARRETT, jan. Improved apparatus for reducing
wheat and other straw. Dated April 6, 1868.

The object of this invention is to render wheat and other
hard straws available as food for cattle. In order to effect
this reduction of haad straws in an economical and ex-
pediti the p t bj them to the action
of a crushing roller of peculiar form dina y
8o that it will be free to turn, and this ooncave he fits
with stati tting blades or knives ding to

oultivators, and other similar agricultural impl N
whereby the parts of which the harrow or implement is
composed are made without welding, and are fixed together
by the driving in of the tines, or by a key or wedge. Fatent
abandened.

-
979 M. D1osy. A new or improved material tobsused in
combination with or as a substitute for coffes. (A commu-
nication.) Dated April 6, 1865.
This invention consists in the employment and utiliss-
tion of the locust bean or Karouba, a well-known fruit
growing on both shores of the Mediterranean, as a material

Patent

992 T. WirLkxs, Impr [ hinery for the
manufacturs of railway bolls and spikes and other like
articles. Dated April 7, 1866.

The p lai king the hollow or mould of the
said heading dies or tools in which the heads are formed
with parallel sides, so that the head made thereby is of the
same diameter at top as at bottom, in which said bollow
die or tool a piston works, by means of which piston the
end of the beated rod is compressed in the mould, and by
which the heated rod is forced from the die ortool, as
described. Also varying the thickness of the heads made
by means of washers or adjustable rods or stems to the said
piston, as desoribed. Patent leted.

993 T. Waite, Impr in the ¢ .

50 long as the gorernor revolves at one uniform

it

the profile form of the roller. Into this apparatus the
straw to be reduced is fed by hand or otherwise, and by it
the straw will be crushed and reduced to small pieces of
any desired average length. Patent complsted.

the handles of nwt crackers, lobster crackers, and graps
seissors, which said 1mprovements are also applicabls te the
if ¢ of the handles of knives, spoons, and other
articles. Dated April 7, 1865.
In making the handles of nut orackers and lobster

988 P. Huaox. Certain impr ts in gas engf:
Dated April 6, 1865,

This in i lates to gas engl
power is d by tho exp or of gas
or gaseous matter acting upon a piston In a oylinder, and
thereby producing motive power. Hitherto such expiosion
or bustion has been effected by aa electric spark, but

in lwh(oh motive

heai

to be used in combination with, or as a substi for,
coffes. Patent abandoned.
980 G. Davizs, An improvement in illumination. (A

ocommunication.) Dated April 6, 1868,
This i i ists in ing the carbon in, and
increasing the brillianoy of s flame produced by burning
animal, vegetable, or mineral oils or fatty matter, or the
0 of gas {ning an ive t of bon, by
causing the said flame to deeompose a supply of water
mn‘yod to it by means of a wick orits equivalent. Patent
completed,

981 J. H. Jounsox. Improvemente in machinery or
apparatus for drilling or boring rocks and other hard sud-
stances in tunnelling, mining, and other like operations. (A
communication.) Dated April 6, 1865.

this mode the patentee believes to be uncertain and irre-
gular, The object of the present improvements is to pro-
duoce the exploaion or bustion with inty and at

For this purpose, aocording to this in-

regular intervals,
vention, he employs slide valves or other valves carrying gas
burners or nozzles supplied with gas under pressure, which
is lighted by outer gas burners kept constantly kindled,
and either attached or not to the valves. These valves,
which work against orifices in the cylinder s0 as to open
and close them, bring the burcers to and from these
orifices at certain intervals, and they thus admit, i

kors the i ooustructs in metal skeleton handles

or frames, oonsisting of a plate ooccupying the middle of
the handle, and an or 1 e bordering the said
plate, and projecting on either side of it, which ornamental
eage constitutes the edge of the finished handle. The
ornamental edge described makes with the middle plats
shallow reossses on either side the said plate. In finishing
the handles plates of pearl, ivory, metal, or other sab.
stance of which the ornamental part of tbe handleis to be
made, are inserted in the shallow recesses made in the man-
ner described, and the edge of the ornamental border being
turned Over the plates of pearl or ivory, or other substance,
by burnishing or otherwise, the sald plates are fixed in
their places on the flat middle plate itating the
5‘ "_ or filling up the

iddle of the handle, thus
sides of the handle. Patent ab

994 J. Brown. An {mproved nasl. Dated April 7, 1865

and regulate the supply of workiug gas to the cylinder, and
also permit and shut off the escape of gastherefrom after
the explosion. Or separate valves may be used for these
purposes. Gas or an explosive g pound is ad.
mitted into the cylinder through an induction port, and at

This invention relates to certain peculiar
and arrang ts of hinery or apparatus to be worked
by steam, air, water, or other elastic or inelastio fluid, for
drilling or boring rocks, and other hard substances, in tan-
nelling, mining, and ether like of i It is proposed
to uee a drill operated by steam or other elastic fluid,
whosee principal cbaracteriatic features are as follow:—
The drill proper is composed of a cylinder ining

the req t the valve brings the flame of the
burner in contact with this gas or gaseous compound, so
that it ignites and explodes, and thereby moves the piaton,
and at the proper time the valve opens the eduction port
and allows the resi 'y gases to D The burner fs
extinguished by the explosion, and is relighted by the
outer burner. He injeots water or other vaporising liquid

Y
piston, the rod of which projects through both heads, and
carries internally or externally ome or wore drill bars.
‘With the oylinder is combined, as usual, a valve chamber
and valves, preferably balanced to equilibriate pressure,
which valves are op d icaily by ti
with the piston rod or other moving part. Around each
drill bar or rod (and in the rear of the cylinder and back
of the piston rod (it it be bollow, and if the drill bar passes
through the piston rod), there is arranged a mechanism
which the inventor calls a gripper-box, the ohject of
which is to firmly grasp and hold the bar during its
receding movemsent, but during part of the advance of the
piston, and when at or about the end of the stroke, to
release the same, thereby allowing of its self-adjustment. in

| with the p bilizy of therock. Rotatory
movemens is imparted to the drill rod at each stroke of
the piston by means of a stud operating in a helical or
oblique slot ia the casing of the gripper-box, or by any
other equivalent g t. Patent completed,

in sh s or otherwise into the cylinder to cool it through
a passage opened and closed by the same valve asthe one
which carries the hurners, or by a separate valve. He
oonstructs an improved slide valve or set of valves for the
purposes of the invention with burners at the ends, or at
the centre, and with channels for the inlet and outlet of
the gases. Patent completed.

987 A. Muir. Impr ding firearms,
Dated April 7, 1866.

s inventi to that description of breech.
loading firearms, in which the opening and closing of the
breech end of the barrels are effected by movable breech
plugs or charge chambers working in suitabl open
at the top er b The imp ist in
mounting each breech plug or charge chamber at its rear
end upon a spindle formed ecoentric with pivots or pins
working in holes in metal straps forming the sides of the
recess. Ono of the ‘rivou extends heyond themetal through
whioh it passes, and bas an actuating lever fixed to it for

1,

s n by

1at

This in i in forming nails of steel or
hardened metal, or of metal harder than that into whi
they are to be diiven, triangular in cross i peri
and inating in an inated point. Patent com-
pleted.

95 H.E Impr ts in apparatus for light-
sng and ventilating ships, part of whioh ¢s¢ also applicable
Jor producing fresh water at ssa. Dated April 7, 1868,

‘We cannot here give space to thedetails of this i
Patent completed.

996 W., E., and J, GrAY. Improvements in the many-
facture of pleughshares, stocks, or {::m Jor ploughs, culti-
vaters, er sourrifurrows and ot smplements used n
the cultivation of the land where these posnts are wsed or
required. Dated April 7, 1865,

This invention oonsists, firstly, in the manufactare of
the above-nawed articles of cast steel, and more particularly
that description of cast steel known by the name of welding
cast steel, 80 that the articles when partly worn out can
be relaid with steel by welding it to the socket or that part
of the share that is not worn out, and this can be dome by
means of this invention at any time required. Secondly,
this i ists in casting the above named articles
in metal moulds with the use of steel or wrought ircn
plugs to form the socket part of the articles produced.
Patent comgleted,

997 W. Jacxson. Animp d gases
and vapour, and in the machinery or apparatus connectsd
therewsth. Dated April 7, 1865,

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

1hod i
L)
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998 M. S, Mavmaap. Impr n y Jfor
preparing ocotton and other fibrous substances. Duod Aprﬂ
7, 1868,

This § t lates to the hines used in preparing

cotson and other fibrous substances generally called roving
and slubbing frames, and oonsists in oertain improved
methods of doubling theslivers, The presentimprovements
counsist in introducing a pair of callender rollers and a
talip plate in front of the ordinary drawing rollers, in the
same manner as they are now employed in a drawing
frame, for the purpose of winding two slivers upon one
bobbin, thereby dispensing with one half of the number of
spindles, and (as less twist will suffice) prodacing a greater
weight of material. The slivers so produced are drawn in
singly at the sucoeeding procees, and in case of a roving
or -I:bbin. frame again doubled as before. Patent aban-
doned.

999 N. G. KixsxrLrY, Improvements sn looks.
April 7, 1865.

This invention consists in constructing locks for safes and
other purposes requiring special secnrity with a small
vertical bolt working in a slot in the break or locking end

Dated

PROVISIONAL PROTECTIONS.

Dated June 31, 18685.

1666 W. E. Gedge, Womngton street, Strand. Anim-
proved fire escape, applicable also to raising loads from
mines and other purposes. (A eommunication.)

Dated July 5, 1866.

1774 W. S, Parflt, Donun, ‘Wiltshire, englnoor nnd

millwright. An imp hine forthe

3516 J, W. M. Miller, M.D,, Southsea, Hampshire. An
improved process for preparing skins and hides or leather
80 as to render such substances waterproof and more durabl
than heretofore.

2618 8. Fnlkenor. Blu:klcy,

in app for grinding urdl lor mdmg

Dated Octoder 2, 1865,

hi 3

a¥rated waters.
Dated Julv 20, 1805
1898 J. H, Wray, M d
for producing sound for signals, calls, mdr slumo, -dapud
to use on vessels, railway trains, buoys, reefs, llgm.ho\uu,
and in other places of dang A )
Dated August 4, 1865,
2020 A. Bleigh, M.R.8.L., Upper Bolgnn-pluo, Enwn-
square. Improvements in the means of and

2522 J. W, ‘l;iler, Abjogdon-atreet, Westminster., Im-
e means employed for fixing shest metal
for rooﬂng nd other purrom
26 H. G. James, Olifton, Bristol, commercial tra-
nllor. Improvements in railway signals.
2528 8. C. Salisbury, civil engineer, New York. Improve-
ments in blast furnaces.
Dated October 3, 1865.

2630 H. A. Bonnerville, Porchester.terrace, Bayswater,

for obtaining motive power.
Dated August 9, 1865,
2066 Ww. Auon. Princip-street Works, Birmingh

ts in the construction of submarine telegraph
cables. (A communication.)
2834 0. J. Tioker, Ponu(nct Yothbire, llquarioo ro-

of the usual bolt of the lock, and upoa the inside of the
back plate or in the eorresponding side of the safe the
inventor fixes a catch worked by a spring, which catch,
when the lock bolt is shot, presses upwards the amall ver-
tieal bolt,which is forced beyond the top of the ordinary
bolt, amd thus affords an additional guard. The small
bolt is withdrawn in unlocking, merely by the action of the
koy upon a lever, which brings it down flush within the
loek bolt, and admits of the latter being drawn back.
Patent abundensd.

1000 T. SxipuoRR. Improvements in the censtrustion of
safes or recepiaclesfor securing and protecting valuadle pro-
perty. Dated April 7, 1865.

This i ion is not d
Patent completed.

1001 M, Hexry. Improvements in the mods of and
apparatus fer purifying smoks, which smprovements are
also applicadle to other purposes in which gas or vapour is
10 be separated from sudbstanoes combined therewith or held
in suspension theresin. (A communication.) Dated April
17, 1868,

This invention eonsists in the employment and oonstruo-
tion of apparatas in which the smoke, £as, OF vapour, il
led inw ap or ch and
itinad d di ion, ana while d ding
jectad to the action of water or other liquid, or of a solid
nh-n-oo, such water, liquid, or solid being introduced in

g:lu, or in a finely divided condition, and caused
todropor 1 through the passage or ehmbu 80 a3 t0
pass in & downward direction through the smoke, gas, or
vapour therein at a greater ve'ocity of descent than such
smoke, gas, or vapour, from which in its desoent it sepa~
rates oroxpolt the soot, or other solid matters combined
held in pension therein, and
falls with tho substanoces so upm«d or oxpollod ioto a
receiver at the b of the The soot
or other substances so oxpollod may bo dmwudn separated
from the water or other agens in order $o be usefully ap-
Plied. Patent abandened.

1002 W. E. Gepax. An improved application of steam
power to locemotion onordinary roads. (A communica-
tion.) Dated April 8, 1865,

‘We cannot here give space to the details of this inven-

shad

apart from the drawings.

tion. Patent cempleted.
1003 H. J. Sixvricx. Impr s in A applio-
adle to frameflling A d tehes, vestas,

for
and veswvians. Dated April 8, 1865.

This iovention is carried out as follows :—On the main
shaft—which is driven by either hand or steam power, and
is placed either at the back of the frame, or in any other
convenient position—the patentee places a revolving cam
whnl, 80 keyed and of such a throw as to push forward the

the ired dist into the frame at the proper
moment. On the end of the main shaft he has a mitre
wheel, giving motion to another shaft at right angles
thereto, on which is either an ecoentric or a crank, whereby
the proper motion is given tothe box ini tho spli

. Certain improvements in the mann
hctnre of linen buttons.
ed August 26, 1865,
2200 G. T. Bousfield, Ionghhorough-puk. Brixton, Im-
provements in folding ehaln. (A communication.)
Dat Augunao lus.
2228 J. Fallows, buildings, Ol y
lane, plate worker. lmprovomenu in sheet metal handles
for spoons, saucepans, and other utensils for culinary pur-

Dated September 1, 1865,

2260 J. Lake, Devonport, mlllet. lmprovemenu in
tabular steam boilers or g for ag 1 or
other ! tive steam engi

Dated Sopmnhr 7, 1868.

3293 P. Tolhnuun, Boulevart Mngenu, Paris. A new
firework pr inst ly the forms ol lorponu,
and other forms ol'- like nat A

Dated Septembder 12, 1865,

2336 T. D. Steteon, King- -moz, COovent Garden. Im-

provements in clothol wringing machines, the mode of
ti tion, which is also applicable to
other machines hnvlng .lm\lu-ly rotating parts. (Partly

1Y oommnu&uuon.)
S«ptcmbor 16, 1865,
2368 J. K. Hoyg Ch in bobbi

finer. Impr n
and other similar articles trom plastic substances, '

3536 R.A. Brooman, Flest-street, patent agent. Im-
provements in preparing red and violet colouring matters,
for dyeing and printing lllk, wool, cotton, and othcr

textile, table, and (A
cation.)

2538 W. E. Newton, Chanoery-lane, civil engineer. An
improvement in maochinery for spinning, twisting, doubl-
ing, and winding yarns or threads. (A communication.)

2840 E. Farr, Olvcndiubnmt, and W, Tarr,York-street,
Chorlton-upon-Medlock, M ter, and I.

»

8ULT .
F.R.G.8., Victoria Park, Manch Imp in
planofortes.
Dated Octoder 4, 1865,

2541 F. Tolh , Boul dM y Paris. Imp
ments in ical reed instr ts of the b class
said imp s also formi n bination & small
instrument of a novel oonstruction. (A communieation.)

2542 J. and F. J. Jones, Birmi Impi in

cartridges for brmblosdiox firearms .,
25« A. Oraig, Leeswoodhill Oolliery, Mold, Flintshire,
ta in apparatus for extracting oil from coal,
lhtla. and other minerals,
2846 E. W. deo Bunu, l'nvllhlm, engineer, und R. F.
Dale, !l: A' , City, f Imp: n ships’

r spools used in lphmlng and wlndlng yarns and threads.
(A oommunication.)
2372 W. Esson, Ness House, Cheltenham. Improve-
ments in the oon-zmot.ion of gas meters.
Dated Septembder 19, 1868.
2382 C. Worum. Commerociaf Whnl Kingsland-road,
Imp t In the means of and apparatus
g smoke in f
" Dated tember 20, IME.
2395 J. Ed d alifax, I
ments in looms for weaving.
Dated September 21, 1865.
2424 8, Trotman, Lyme-street, Oamd
ments in the manufacture of paper.
Dated September 23, 1865.
2418 R. Atkin, Crawford-street, Bryanston-square.
Improvements in propelling vessels.
Dated Septembder 25, 1868,
2448 W. Unwin, ShefSeld. Improvements in the manu-
facture of iron,
Dated Ssptember 26, 1865,
2456 N. Korshunoft, Bimmqhm, civil engmnt.
ts in the fact of cast iron,

tor,

Town. p

Im-
h1

2648 J. Dodge, Manchest hanical engi .
vrovements in filecuttiog utchlnu.
Dated October 8, 1885,
2584 J’. O Stovin, ‘Whitehead’ l Grove, Chelsea. Im-
ootson A communica-

Im-

t.ion.)

2656 K. Marsland and P, Williams, Manchester, engi-
neers and machinists. Improvements in instruments for
punching or perforating leather and other materials.

2658 R. Morson, Queen-square, Bloomsbury. Improve-
;nenuin treating meat and in obtaining products there-
rom.

2560 H.A. Dufrené, South-street, Finsbury, civil engi-
neer. A new apparatus fcrraising weightsby means of the
feet or bands. (A communication.)

2“2 B Johmon, Ohnreh-nuet, Can‘:bervell Green,

Dated Octobcr 6, 1865.

2566 O. F. Gerald, Langham Hotel.
fasteners for doors.

2568 H. P. Smith, Manchestor, india-rubbe: and gutta-

Improvements in

xron. and steel,
2468 J. 8. swnu, Ooek Hill Ratcliff,
in the of ine lamps.
2464 R. A, Broomn, Flest-street, patcnt agent. Im-
crucibles and other hollow articles
of plastic materials and in apparatus employed therein.

(A communiocation.
Dated September 27, 1868,
2470 A. Farr, Dunstable, Bedfordshire. A new or im-
proved receptacle for tooth powder, and for conveying the
same from such receptacle to the tooth brush, so as to

Improvements

These two movements are so regulated as to take place
alternately. Each frame board on being fllled is lowerod
by meansof a rack and pinion at each end of the frame,
tbe same being worked by a pauljput in action by an eccen-
trie or cam on the transverse uhm whleh works the -pum-
box. By the same or a , it s

ise the use of the powder, and to prevent the escape
of the perfume with which it may he soented.
Dated September 28, 1865.
2484 O. Prios, Wolverhamp fact
ments in locks and latches,
2486 M. Nopitsch, Boulevard Sebastopol, Paris. Im-

P

frame board is allowed to cropoa to the one pnviouly

filled, The frame is thus filled and gradually lowered about

one tooth i; the rack neh tino till the wholo frame is
pl 'atent

1004 A. HoMrrAY. Improvements in the mode of making | uses
or forming the links of iron or steel chaine and chain cables
and for mashinery to bc used lhon(n. Dated April 8, 1865,

percha . An improved composition or ma-
terial to be employed in waterproofing, or rendering woven
fabrics ﬁmpenionmco moisture.

: nant

F. W, Im
provements in applntu for llying uloznphio cables in
deep waters.

+8732 L.A.LI.D d de Strast
A new mechanical plop.“in‘ screw toy.
2515 W. A. Mm-n, Oannon-street, Oity, civil engineer.
tus for signaliing by means of

1 Ranl

g, Paris,

comblnod whinlu.
3676 W. D. Grimshaw, ingh
ments in oapstans.
2578 J. Uunninghm, Llu pool, o(vil em‘zineer lnd
the

, engineer, Imp

floors for bulldlnp.
Dated October 17, 1868,

2682 J. Roddy, Linrpool f'"m" masobmt. An

pros ts in pencils and pencil cases having a ble
ead.,
2490 A. M. B t, Oakfleld, Gat

, near Liverpool.
in for uocruinlng specifio
gnvulu aad the bulk of solids, and also for other similar

2493 O. E. Davis, Walcot-strest, Bath, Improvements
in oi-umor hambers for the steeping of grain in the

Links f; to this in have
the following adunm :—Each link, whatever its thick-
ness, has a true and regular nha;ln it is turned and the
weld effocted at one heat; the weld is made by oneblow,
and is as strong or uwnxor than any other part of the
link. The patentee can at will secure an extra thickness of
metal at the weld, and also weld the link on the top, sheside,
or the shoulder. The mode by which he forms a chain or
oable is as follows :—He cuts the round bars of iron or steel
of the required size into straight pieces, each sufficient for
a link. He heats the ends of each piece to a welding heat
in a fire with adouble blast. When tge endsare at a welding
heat he places the piece of mesal in the machine across the
opened jaws, helets theshaft fall, the bottom of the mandrel
strikes the centre of the heated mnnl, and drives it down-
wards, and the jaws olose upwards on each side and foroce
the metal to clip the oval mandrel; he then lets the weld-
jog hammoer fall, the die at the bottom of which strikes
the two ends ef the heated metal at their junetion, and
welds them ; be raises the shaft and welding hammer, and
removes the link from the mandrel and cuts off or smooths
over any surplus metal which has escaped. He threads
snother piece of heated metal through the Jast formed
link, and forms another link in the manner above desoribed,

of malt, which improvements are also applic-
able to other chambers or enclosures.
2494 [. 8mith and W, F. B&tho Birmiogham, hani

or iquor or sol
26584 C. H. Mallot. Oldham, Lancashire, colloctor.
Certain improvements in telegraphio communication for
the purpose of indicuing dmger.
25686 J. H. , engt Imp t
in signals for nilvuy tuuu.
2588 J. Kirby, P; hire, fo, I
ments in ‘‘ pirn”’ wmding mlohlnu (or wlnding ln,
cotton, and other fibrous material, s
2889 T. M. Gisborne, Ly South
in the means mployod for olnnomg tho

cal engineers, I for heati

P
hot

&

evaporating, and ooo]mg hqnid-. i
2496 W, E, Newton, Chancery-lane, clvil cnghoer.
Improvements in shoeing horses. (A

of ships or vessels.
2590 T, Olmpboll. Abbey House, Kenilworth. Improve-
ments in evaporating and distilling liquids and in the

2498 R. A, Brooman, Flut-nm. patent agent, Im-
Pro ts in sewing hi A

tus employed therein.
2691 'W Huril,W‘ bled h v

Dated September 29, 1865,

2800 J. H. Pinokvoss, Mark- lno, Oity. Improvements
in the construction of casks to be used more especially for
the transport of oil.

02 W. E. Gedge, Welli treet,
monu in steam i (A ication.)

2504 G. Daries, Berle-street, Lincoln’s Inn, civil engi-
:ur.) An improved reclining obair., (A communica-
ion.

2506 J, de Weweirne, jun., and A. Verschaffelt, Ghent,
Belgium, dyers, [mprovmenu in dyeing.

Dated September 30, lsob.
2510 J, W, Hurst, Deptford, t I

Q. 4 1

prove-

or g hides '"" ble for hine bands
ud other | purposes.

2592 J. B. Thompson, Rothwell-strest, Regent’s Park-
road. Improvements in coating iron and steel with gold,
silver, platinum, or copper.

2604 J. Homan, The Grove, Camberwell, civil engineer.
Improvements in constructing fireproot ﬁoon and oeil-

ings.
Dated October 9, 1865,

25068 P, Todd and J. Holding, overlooker, Wheelton,
near Oborley, Lancashire. Certain improvements in looms
for weaving,

2600 W E. Godgo,Wallingtoumtmz, Strand, Improved

ments in life rafts. i
251 J E.Townshend, Curtain-road, Shoreditch,bedding

and 80 on wuntil the chain or cable is Patent
completed,

1008 W, WeATBRRLEY. Improvements in sixing paper,
and in the machinery employed therein. Dated April 8,
1865.

This invention is described and illutntod at page 267
of our last b Patont comp

A pew or improved ventilating spring
mattress.

_ 2612 E. Llndnor. Old Btondmtmt, City, engineer.
in g guns, and in projectiles

nd cartridges.

2514 R. Willacy, Penwortham Priory, Lancashire, Jand
agent, Improvements in machinery or spyuum for pre-
pering and supplying food for cattle.

hi or ing wmotive power by
upnnon of air, (A oommumoation.)

Dated Octoder 10, 1868,
2604 J. Sturgeon, Burley, near Ieeds, consulting engi-

neer. An improved mode of generating steam,
2610 J. H. Johnson, Lincoln’s 1nn-fields. Improvemontl

in the traotion of steam PP le also to
the construction of the heati g of water
generally, and to the warming of buildings. (A commu-

nication.)
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2613 J. . Wiles, Upper Olap

Imp: ents in

\bmarine telegraphy.
- °8 Sa{cd October 11, 1868,
2618 F. P. Warren, East Oourt, Cosham, Hampshire,

Oom. R.N.
1 fags for

Imptonmonu in bolts, rivets, and the like

material.

pieces of metal and other

2620 J. Orutohett, Strond, Gl tershi Imp
ments in the manufacture of gas.
2034 D. C. Pierce, Amevica-square, Oity. Improvements

in the permauent w of raflw

2y8.

od Golcder 12, 1865,
2633 J.U Bnun. Go‘wor-umi. elvl‘: eagineer. Im-

T'2634 W. 0. Cambridge, Bristol,

orushers and chain harrows.
m W. 'Mnhn.

olﬁer cvllnden or rollers, °
2638 W,

Slllord Irouworks,
ts iu heating calender bowls

s,
Improvements in elod
lhnchum

Bmiok, 8t. Pam:l, Thaoet, builder. Anm

improved p

for coating, covering,

or
or eolpuring vAIlt and other mrhon or parts of buildings,

and for £
parts of houses.

L b

, and other decarative

Datsd Ootoder 13, 1865,

2640 M. Cartwright,

Tavistock-street, Covent Garden.

Improvements in elastic fronts, sides, and backs for boots

and shoes.

2643 W. Mty. Amonm &rj., 2nd Bntulion Coldstream

Guards, Tower H

fa the construo-

tion and mode of fixing nhm to the boots or shoes of the

wearer,

2644 G. Marshall, Pont Blyddyn, near Mold, Flintshire,

cooper.

An improved mode of treating or preparing casks

and other vessels to make them tight and suitable for
containing hxdtowbon and other ﬂuidl.

b8t tent

2046 R. A,

, F
jmproved qud oompound ;ox purllymg sea and other

2648 J. do W. Brinckerhoff, New York.

agend. An

An fmprove-

ment in preparing paper and the surfaces of other materials

for use in photography.
2650 W, E.i
ts in

Newwn, Chanacry-lanc, civil engineer.

and in stoppers for bottles snd other vessels.

nication.)

aud small arms,
(A commu-

Dated October 14, 1885,
2652 J, 'l‘:nzya, Blrmlngham, manufacturer. Improve-

ments in

or
265¢ W. J. Amitago, firon master, and F. ‘Wooler,

manager, Parnlu. nd
Leeds, model

J. Hodgson, Wo;&ley, both near

of tyres for ullwc, 'hull.

m} J.L Hanoock, 'l‘npwn, Staffordshire. Improvements

inb , s6ats, , and other artioles for sitting
and toolinlnx on.
Dated Oolobor 16, 1868,
wine h Certain

. 2600 A, J. um,
n the

"

P

and uses of oarbonio acid

gas.
2683 W, Olark, Chanoery-lane, eaginesr. Improvemenin
in ke lmtment. of oopper ores in the manufacture of

oopper. (A oommnnhulon.)
2686 J. B. » woghire, Ireland,
I in sewi hi
2668 J.L.H k, Tipton, Staffordshire. Improvements

in wheels for common road carriages, in tyres for the same,
and in machinery for beading the tyres,

2673 E. Lord, Tod

Dated Octobcr l'l. 1865.
Y

hine maker.

©ertain improvements in looms for weaving.
2674 0. G. L:nk, Lawrenoce-lane, Oheapside, machinist.
An improved prooess for purifying and preserving water,
2878 G. Davies, Serlestreet, Linoola’s Inn, civil ugl-

neer.
tion.)

Improvements in folding obairs. (A

NOTICES OF INTENTION TO PROCEED WITH
PATENTS.

From the London Gasette, Octoher 31, 1865,

1648 W, Olay. Ventilating railway carriages.

1662 W, E. Gedge. Elastic (A 'Y
tion.

1654 L qul. Eleotric telegraph instruments.

1661 D. M'Glashan, jun. Sewing machines.

1664 J. Busfield and'S, B. Walmsley. Combing wool.

1666 W. E. Gedge. Fire escape. (A communication.)

1669 O.T. Porter. Sucface condensers,

1674 E. K. Dutton, Indicating the flow of liquids.

1682 M. P. Roseathal and 8. Gradeawitz. Iwitation of
ivory.

1685 W. Lusty. Needles.

1691 R. A.Brooman.
cation.)

1702 R. A. Brooman. Printing in colours.
nication.

1705 J. Whittle. Permanont waysof railways,

1708 W. E. Newton. Pianofortes, (A comaunioation,)

1709 H. M. Kennard. Rivets,

1712 J. 8pratt. Cutting hay.

1728 R. H. Leese. Boudinx sbeet- metal.
cation,)

1739 F. Delamare-Deboutteville. Drawing cotton,

1740 H. W, Rosser. Waterclozets for ships.

1132 R. A, Brooman. Tuning pianos. (A communics-
tion.

1754 C. de Bergue, L tive engl

(3 i

cation.)

1790 A. V, Newton. Superphsphate of lime from guano.
(A communication.)

1808 J. Willis. Portable dark tents.

1812 J. F. Heather. Locks.

1823 F. Taylor. Fountains.

1929 J. Juckes, jun,, and J. Swinburne,

Pm.hle table. (A communi-
(A commy-

(A communi-

Boiler far-
(A

Alarm in cases of fire.
Alarm on rzilwlys.

1966 W. E. Newton. Conical plug steam valves,
communication.)

1998 J, Cream and C. J. Barr.

2000 J. Pickin and R. Bailey.

2112 W, Olark, Taking
ocation,)

3211 A.V. Newton, Supplying boilers with water.
commuanication.)

2265 8. Chatwood, Metallio safes.

2426 J, Davidson. Casks,

2448 W, Uawin, Iron.

4485 B. Wren. Grinding wheat.

2494 1. Smith and W, P, Batho. Oooling liquids,

2509 J. A. Mee. Telegraphic cables,

2510 J. W, Hurst. Liferafts.

2516 J. W. M, Miller. Preparing skins.

2522 J. W. Tyler. Fixing sheet metal.

2559 W. H. Phillips, Extinguisbing fires,

2589 T. M. Gishorne. Oleaning ships’ bottoms.

2648 J. de W. Brinokerhoff. Paper.

The full titles of the patents in the above Jist can be
asoertained by referring bnok to thelr numhon in the list of
provmonll bl

(A

ean be d to the ¢ ingof & t to
my ‘of the paruu in the tbovo lm who have given notioe
their intenti within y-one days fram
tho date of the @aum in vhloh the noaootnpur- by
Iuviug at the O i ’ office par
of the ohjection o the applicati

(3

PATENTS ON WHICH THE STAMP DUTY OF 250
HAS BEEN PAID.

2863 A. J. F.Vigneulle- | 2908 F. A. S8hanks and
B F. Kahn

2680 B. Burley, Glugaw, hwu« lml pk;k handle
!

maker, p

Dated Oolobcr n
2688 T. Jones. Mason and E. K. Birnlnzlm saddlers.

Improvements in saddles.

26090 J. W, Pruman and H. Lovl On-ing 'l‘own, Essex,

Impronmu in block

making the same,

'y for

2602 W. H. P.rkor. Kllmmv. Kilkenny, nilhv. Im-
in ing and 8 g

millstones,

PATENT APPLIED B'OB WITH OOMPLETE SPEOCI-
FICATION,

Datsd October 31, 1865.

2728 L. D. Girard,

Fanbonrg Poissonniers, Paris,

Obtaining sliding mrlm by the interposition and ciron.

lation of a liquid or gaseous fluid betwoen the frictiona}

LIST OF SEALED PATENTS,
Boaled Octoder 37, 18685.

1197 L. W Broadwell
1198 T, White

' 1203 W. Leatham

Bealed October 31, 1885,

1208 H. Bessemer

1210 C. E. Herpst

1213 J. C. Darvis

1215 M, W. Ruthven

1218 W, E. Wiley

1234 R. Fenner

1227 F. Wise

1229 T. Allcock

1230 O, W, Siemens

1231 J. Oatilloa

1232 J. B. Lavanchy

1234 E. T. Read and J.
B. Fyl

1238 T. W. Roe

1248 G. Josse

1244 E. G. Smith

1248 ¥. Caldwell
1249 J. Hampton
1260 W. Roberts
1251 J. Lilley

1255 W. Henderson

1262 A. Mackie, H. Gar-
side, and J. Salmon

1287 T. J. Mayall

1260 J. Mitchell

121 J. Wadsworth, H.
Dusses, and J.
M‘Mordo

1262 J. M'Glashan

1287 W. Jackson

1201 D. Adamsoa

1300 J. J, Réry

1303 8. Pokutynski and

M. Myocielski

1311 G. Mountford and E.
Worroll

1314 E. L. Girard

1317 J. Hesford

1390 O. and 8. A. Varley

1440 H. E. Newton

1468 W, Settle

1514 W. E. Newton

1544 .J, Kengedy

2285 J. Pilkington

2923 F. L. Stott
2997 F. Gregory

2931 P. Giffard

2937 W. R. Bowditoh
2948 G. Speight

2951 J. Q. Macshall
2963 J. Musgrave

2880 T. G. Ghialin

2887 ¥. Lipscombe

2890 F. L. H. W. Binger
2891 J. J. Ridge

2893 P. E, Placet

280¢ A, Peek

2900 K. and A. Tatham

PATENTS ON WKIOH THE BTAMP DUTY OF 2108
AS BERN PAID

2411 W. Hauu aud A.
Wella

2408 A, Boywood
2409 W, Munro

LIST OF SPECIFICATIONS PUBLISHED
For the Week ending Ootoder 28, 1865.

No.|Pr. [No. Pr. |No. (Pr. |No. | Pr.|No. | Px. [No. |Pr.
8. d. s. d. s. d. s.d. s. d. v. d.
251 0 431350 431550 631750 8 :ussll 0[{3214/0 10
31161 031360 8;3156/0 131760 8:31960 83150 8
3117 0 431370 10i3157’0 4(3177/|0 10{3197(0 10,3216/1 10
3I180 831380 431580 10“31780 €[3198'1 6,3217/0 10
3119 1 031390 431590 813119 0 10{3189/0 832180 4
31200 4'8140.0 431600 4 3180(0 8(32000 4{3219,0 10
3121{1 1031410 4[3161j0 4318){L 6[3201'0 4332000 8
312211 031431 231020 (3[8 1 0{32020 10i3221|0 4
31238 2‘3!430 8 3163l0 10’3]8.' 0 4[3203'0 4/3222/0 10
31240 4 3144 0 4¢|31640 ‘318' L 6[3204/0 10{3223'0 4
8125‘0 IOISIH 0 #31651 03]8:{L 0 3205‘0 8(3224/0 4
3[20 2 031460 10{3168 0 8318(}) 10 32“?0 qazzs{o 10
3137/ 0 8 31470 43167'0 8'318:|) 4]3207'0 103326 0 4
3128'0 431480 4[3168'3 6 318¢fL 0[32080 8|3227[1 3
31290 (_31(9‘0 43169/ 4318]|) 432000 43228'1 6
313v1 631500 10{31700 43191 10 J210|2 2[32290 6
31310 431511 3 3|1||l 0/3191}) 10{3211'0 8!3230/0 10
8132]0 4315621 6 3112'0 4'3[9 ) 4 32[2‘0 4)3231/0 6
31330 831630 431130 ¢ 319: 6/32130 8{3232(0 10
3!34|1 0l8164l0 4‘3[“11 2l319 ) 4 | ‘

Notx.—Specifications will be forwarded by post from th.
Great Seal Patent Office (publishin, dopa‘nment on re-
::ipo ol::: unt;un:do; prioe & and o ) ding

. must be remitt Post Office Ord bl
the Post Ofiice, High Holoorn, to Mz, Bon mm N' solt

Chanoery-lane.

Seal Patent Office, 28, Bonth&mpwn bnildnzlc

Novemaer 3, 1885,

LIST OF DESIGNS FOR ARTIOLES OF UTIL
REGISTERED. i

Date. Nos. Names, Subjeets of Design,
1885
August 18, 4736 Bmith snd Coventry.., Tool b
» 37, 4137 R W Winfleld and Co Fnreg:;l::
w 39, 4138 J aad 8 Saith ........, Improud
' back
Sept 5, 4139 Whitaker and Gros- Lo
1, a0 J'I'J‘:'h' Boap
L S Feed- troug]
w13 414 Barsts ‘sud Hacken- wu'.‘ ,;.:
B0 .cniiiicirniniienn  frame
w14, 4743 OWatson ......ccenes Multom g
pano ahaty
15, 4143 W Maliden ............... A )
:: 20', 4144 EAEIppinxlllo versen lpr'i‘n":m,
holder

Oct 9, 4148 isessesoscsesessences Table oloth

" 3, 4748 W l wohell....c.coroeeeee  Writing  cabi.
net

6, 4141 Cistern

" 13, #148 J Ellis, juo... su,bnrl

» 16, 4749 G Shortland and J Belf fastening

» 81, 4150
bolder

w81, 4151 B Jobson ..ccceeeeereeree Btom of atole
graph  jnsa.
latar

PROVISIONAL REGISTRATIONS,
1865 ’

August 17, 1638 O Watson ............. Multum |y
parvo shafy
tug

» 18, 1639 R Willoughby ....... Lavatory and
urinal

w33, 1840 A Ford.....ecseerserensers  Knife and fork
cleaner

s 25, 1641 Lumley and Watson... Double barrell
crab winch

» 35, 1648 J W Bartlett............ Sewing ma.
chine arm

w26, 1643 vetainer

Sept 6, 1644 A portable ob-
servatory

" 11, 1648 Fire duu(ht
]
,, 14, 1646 A Lowd ilab
18, 1647 C R Oarser... Railway beake
chbtl' 4, 1648 Ohease fork
n 14, 1649 J Roe Saioker's pouch
w 1% 1650 :
Showering A barrow
» 36, 1681 OEaton ....... A measure for
X liquids
» 21, 1652 H Rodriguer Safesyenrslope

T ——————————

LATEST PRICES OF MATERIALS USED IN
CONSTRUCTION.
TIMBER, duty ls. per load, drawhack 1a

- - load £l osu OAnhAncol.ydh' s a3y
Qubu.ndp ° -3 16 s “l‘l ll it

L]
yollow pine- 315 l 10 Flnland - P 0
st.Jehn N.Bogellow 0 0 O uMemel - ] }! 1y
bes oak, T 8.5 6 OlQothesburg, yellew 16 § 1 §
o roh -~ - 310 410 - white 9 ¢ 919
w o « = 310 5 OGefle.rellow - . i 119
Dantsicoak <« =« 3 @ 6 OHodertsiwn - . 919 4 ¢
- « « 3190 310Chrisiiavia,
Memelfir- =~ « 310 315 1. oySbysin,
Rigae « =« =« 35 3 6 yoticw- - .oy
e uabecradpine $ 10§ 10| w40 fos
V oarWtthdin. - ¢ 1
;dlowglnoi 9 6 0PUMICRSTONEprton slz .'¢
Lathwood,Dantsio,fm 710 3 ¢ OilLs, go.
» B4, Peters| 810 9 1u8eal, pals pnu. 890 00
mt..uﬁ.b: Speria body - -115 ¢ ® ¢
by 9lu., duy 2a. par PR R XX
load, drawvuck 2. Whale,SthSea,palé 17 v 48 ¢
ebes, white spruce 13 0 17 0[Olive, Gallipoi 80 0 14
. n, " 12 ¢ 14 0;Ovevanus, b.boa 8210 81 ¢
Tellow pine, e Pdn.nno LI :‘4 [ N)
LK)
ouwh,h&qulltx- 16 10 19 0.Ra LKug.pale 19 10 w09
" 12 0 14 OUMBMM“N-NQﬂIO
MEeravs,
1RONI—
£ s d £ sdpot
Wolsh Bare,in London~ <-pertos 715 0 ta 5 0 ¢ 3
Nall Rods - « - deo 510 @ 9903
Hluops - - « - =+ do 15 0 v 00
Shests, single e« = do 1010 ¢ 10150
summl.h-ronm e« = do 81lv 0 910 ¢
Bu..analu - o = do T00 160
Ralls - - do 700 T 5 0okt
lfuundryl’lza.um\t do 218 0 3 7 0nett
do i o oy
BIRRG:—
Swodish Kog,hammered « do 15 0 0 XX}
Swodish Faggot - = do 18600 [}
Oorraa:—
Sheet &8heathing, & Bolu pecton 99 0 © 1w e
Hammeored Bottons du voo vaoe
ﬂ.mouom.,notunm- do 1600 0¢ 0
c.ke.ml ruu;n n.oc = do & 9 0O [N}
do " 00 o0 6
FKMFW! .‘m “ 00 97 ¢ 0
Yel. Metal 8h & & Bods pu’ n.. R ) v 06}
TIN :—
l;ulumh e o epurton g9t 0 IR
- . do % 0 [ ]
do Bulnod « « « do W o v 0
ca - « =« do a e 98 0 aelt
Straitas = o o . do W O 0 oast
Pig, English Hreos 3110 0 000
, En, -+ -perwoa
fs : Sofy - do 1915 0 00
8hot, Patens - =+ < do 2215 0 "IN ]
Bost -« -« <« <« o do W15 0 0093
White =« = o <« .« do 3T 0 0 0 vob
suv.tnu
onthsepos = - o do. 21 100 21 15 0 met
Zingr—
lish Sheet - d0 2717 O 0902
QuickaiLyYza = .- - perbtl. 713 6 8203

FRENCH & SMITH, Swora Brokers
Brabant-oourt, Philpat-lane,E.O.; and

4, Rumford-place, Liverpool,
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PNEUMATIC DESPATCH.

APIN has the credit of having invented
the atmospheric mode of propulsion.
However correct this may be, it is certain
that his ingenious contrivances for exhausting
and compressing the air led to little practical
result. From his time the subject of working
machinery by atmospheric pressure slept for
about a cenlury, when it was revived both in
this and other countries. At one time it was
thought that the locomotive system was in
danger of being superseded by the atmo-
spheric. Numerous experiments were tried,
and several lines of railway were laid down
upon the atmospheric principle. The alleged
freedom from accident as compared with the
locomotive system was the great stimulant, and
Pinkus, Clegg, Samuda, and others, laboured
away to perfect the system. But they laboured
in vain, the great enemy to success was the
ugly gap in the pipe which disturbed the
vacam by admitting air. To overcome the
rupture of the pipe caused by the progress of
the carriages much ingenuity was displayed
in the valve arrangement, and, indeed, in
every department. But the system proved
radically defective, and sank into desuetude,
like many other inventions on which a vast
smount of time, money, and deep thought
bes been expended. Later times have wit-
nessed a return to the principle, worked out,
however, under very different conditions. In
the preumatic system the tube is enlarged,
the carriage itself forms the piston, and, save
at each end of the tube, there is no communi-
eation with the atmosphere; the vacuum is
perfect.  All this, like Columbus’s egg, ap-
pears extremely simple now it is effected, and
of course one wonders that the idea never
occurred to those whose brains and pockets
were alike ransacked to make the atmospheric
principle of traction a success. The pneu-
matic system has been before the public in
varijus ways for the last few years. Most
people remember the experimental despatch
line which was laid down at Battersea some
four years since. Still better known perhaps
is the short pneumatic railway for passengers
atthe Crystal Palace.” The practical result of
the experimental working of these two lines
vas manifested on Tuesday last, by the
public opening of the first portion of the
Pueumatic Despatch tube which will shortly
connect the North- Western Railwayat Euston-
square with the General Post Office. ‘The line
just opened is a mile and three-quarters in
length, and the cost is stated, at a rough cal-
culation, to be some £30,000 or £35,000 per
mile. From the Company’s office in Holborn
the tube runs southwards in a curved line
under a portion of Seven Dials, thence it
curves again and pursues a north-westerly
course under Tottenham Court-road. It crosses
over the Metropolitan Railway at the Euston-
road, and theu runs to the Euston Station in a
north-easterly direction. This route is some-
what circuitous, forming in effect three sides
of a square, but it was necessitated by the
Duke of Bedford’s interference. The route
originally proposed was a direct line from the
Euston Railway Station, underneath Woburn-
place, to the Holborn Station of tho com-
pany. A quarter of a mile of the tube was
liid in this direction when the Duke forbade
further progress on his ecstate. The works
were, therefore, abandoned, and the line
diverged, under the influence of the same
obstructive that recently stopped the organ
gﬁges at the Floral Hall Working Men’s Exhi-
ition,
The straight portions of the line are formed

of & continuous cast-iron tube, the curved
portions being constructed in brickwork.
The sharpest curve is that near the Holborn
Station, which is 70ft. radius. The line passes
beneath Seven Dials on a curve of 300ft.
radius, and on leaving the direction of Totten-
ham-court road for the Euston Station a curve
of 170ft. radius occurs. The cast-iron tube is
of ! the horseshoe section, the internal dimen-
sions being 4ft. Gin. horizontally and 4ft.
vertically. The tube is cast in 9ft. lengths,
each length weighing about two tons. In the
experimental lines the rails are cast on the
floor of the tube, but in the present case a
wrought-iron rail is used, which is bedded on
longitudinal timbers. The chief gradients on
the line are 1 in 40, 1 in 45, and 1 in 60, some
portions of the line being on the level. The
average distance between the level of rails and
the road level above is 9ft. Thisdepth enables
the tube to take a general position over the
sewers and under the gas and water pipes,
leaving each in the undisturbed possession of
its own locality. Some glight obstruction was
offered at the Euston-road by the crown of
the Metropolitan Railway tunnel. The diffi-
culty, however, was speedily overcome, and
the tube brought to its proper level by cutting
a slice off the crown of the tunnel and laying
the tube upon it, a cast-iron trough being in-
terposed to carry the tube. The tracks, which
are about 10ft. in length, resemble in form the
ordinary railway open goods waggons, the
ends being raised above the sides and present-
ing an outline conforming to that of the in-
terior of the tube. The edges of the truck ends
are bound with an elastic medium, although a
slight space isleft between the trucks and the
face of the tube, a perfect vacuuwn not being
indispensable to the working of the line. Itis
found that no inconvenience arises from leak-
age, whilst, in the case of a close fit, the results
of friction would prove prejudicial. The trucks
are constructed, of wood cased with iron; the
wheels revolve in excavated circles, and are
thus flush with the sides. Each truck weighs
of itself about a ton, and its load is on an average
one ton and a half. The trains which were
run on the occasion of the opening consisted of
four trucks, which with their loads represented
a gross total load of ten toms. This weight
was sent from Holborn to Euston with a blow-
ing pressure of from 5oz. to 6oz, per square
inch. It was afterwards drawn by exhaustion
from Euston to Holborn ata pressure of from
about 4o0z. to 5o0z., the time occupied in each
journey being abdbut seven minutes. In
ordinary steady working twenty-four trains
have been run in four hours, or equal to two
hundred and forty tons gross load conveyed in
four hours. The cost of working is found
to be less than one penny per ton per
mile; this includes engine fuel, and at-
tendance, and all establishment charges.
The low figure at which the prime cost
comes out is highly favourable to the success
of the undertaking in a commercial point of
view.

The machinery by which the transit of
trains is effected was designed and constructed
by Messrs. James Watt and Company ; it
is placed in the rear of the Holborn Station,
and consists of an engine having a pair of
24in. cylinders, 20in. stroke. A fan 22ft. in
diameter is geared at two to onec with the
engine, and is worked continuously, tie alter-
nate action of pressure and exhaustion being
governed by valves, 100 revolutions of the
fan will give 3}in. water pressure; 200 revo-
lutions give 13in, Pressures of $lb. and even
1lb. are quite within reach. In ordinary
the fan works at 160 revolutions, equal to 6oz.
on the square inch. The machinery at Hol-
born is arranged for working both sections of
the line, so that when the construction of the
section from Holborn to tho General Post
Office is completed, trains will be drawn, by
exhaustion, from that point and from Euston-
square to Holborn simultaneously. Arrived
there they will be placed each in the tube the
other has just quitted, and will then be sent by

pressure to their respective destinations, con-

stant communication, if necessary, being thus
maintained between Euston and St. Martin’s-
le-Grand. The works on the Post Office ling
have at present only reached as far as Ely-
place, Holborn, but they are beinivigorously
pushed on. Itis of course well known that
the pneumatic line is constructed solely for
the transmission of parcels and mail bags;
nevertheless a worse method of transit
might be devised for passengers. As regards
steadiness, a run on a ballast engine would
contrast unfavourably with a trip through
the pneumatic despatch tube, as we ex-
perienced it on Tuesday. True, the trucks
do run rather hard, but this is owing to
the fact that no springs are interposed
between the axles and the body of the truck.
Although the journey to Euston was made in
total darkness and without a knowledge of the
points at which curves occur, they were easily
recognised by the tilt given to the truck by
the super-elevation of the rail. On the return
trip we had the advantage of a lantern, and,
as well as the rapid transit would permit,
were enabled to examine the work, which
showed very perfect finish and sound con-
struction. The joints were cleanly made, and
the junctions of the brickwerk and jiron tube
carefully executed. The only inconvenience
experienced was at the commencement and
termination of the journeys, especially at the
latter, when a sensation is felt in the ears very
similar to that which occurs on descending in
a diving bell. The time occupied in the re-
turn journey from.Euston to Holborn was just
eight minutes, which was rather in excess of
the time taken by the train when laden with
ballast only. But, in addition to the ten tons
gross load to be moved, there was now the
weight of some eight or ten passengers, who
thus practically illustrated their confidence
in the efficiency of the system.

Although at present only two lengths of line
are laid down, there can be little doubt that
others will follow as soon as the commercial
success of the first is proved. The company
possess powers under their act to Jay down
pneumatic tubes at any point within the
jurisdiction of the Metropolitan Board of
Works, and their scheme isto construct lines
between the ten district post-offices and the
General PostOffice. They further propose to
construct lines between the different railway
termini and goodsdep6tsin London, connecting
with these lines the principal London markets
and other important points. To effect this
some thirty-five miles of tubing would be
necessary, for the laying of which, as already
observed, no further parliamentary powers are
necessary, The Waterloo and Whitehall
Railway will be constructed upon the same
Eeneral principles as the foregoing, only that,

cing intended for passenger traffic, it will of
course be on a much larger scale, and the
details of the carriages will be differently
worked out. The inconveniences to which we
have referred will be absent on this line,
inasmuch as the carriages will be closed from
all contact with the outer air, except so far as
is necessary for ventilation. Lamps will light
up the gloom of the tunnel, and springs will
render the trip agreeable. In our issue for the
16th of June last we gave the detail particulars
of this railway, and we recently announced the
commencement of the works. This line is
engineered by Mr. W. T. Rammell, who is
also joint engineer with Mr. Latimer Clark for
the Pneumatic Despatch. Before concluding we
would observe that the Battersea experimental
line was transferred about three years ago to
Seymour-street, where it has been and now is
conveying mails between Euston-squere Sta-
tion and the north-western district post-office
in Eversholt-strect. Theexperiences of Tues-
day last forin the basis of a strong expec-
tation that at no distant day the pneu-
matic despatch system will have extended
its operations in all directions under
London. That it is an engineering suc-
cess none can deny, and judging from
circumstances we may safely predict its com-
mercial prosperity.
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PROGRESS OF IRON SHIPBUILDING.*

HE history of the progress of naval con-
struction since the earliest application
of iron to that purpose would, if produced
under ordin circumstances, prove most
interesting. But when delineated by one of
the pioneers and experimentalists who first
proved the value of iron in shipbuilding, it
cannot fail to be also highly instructive. It
is scarcely nece for us to observe that
- such is the character of Mr. Fairbairn’s pre-
sent treatise. Embracing, aa it does, his own
personal experience, and embodying the prac-
tical results of many years’ labour in iron, it
commends itself not alone to thoso engaged in
iron shipbuilding, but to the engineering pro-
fession at large. Although the commencement
of the history of iron shipbuilding dates
soarcely eighty years back, that period appears
to be sufficiently remote for error and miscon-
ception to have crept in with regard to the
first iron ship. Various statements have been
made as to its inventor, and many claims for
the honour have been advanced. Mr. Fair-
bairn oconsiders it probable that the first con-
struction of iron canal boats took place at the
commencement of the present century. He
observes that we have evidence of their exist-
ence in Staffordshire about the year 1812 or
1813, and that in 1822 the Horseley Company
built the ‘¢ Aaron Manby.” In a note, how-
ever, he states that Mr. Grantham informed
him that an iron barge was made in 1787.
Now, although not a very important point, it
is still an interesting one, and we therefore
refer to an article on ¢ The First Iron Ship,”
which appeared in the MECHANICS' MAGAZINE
for the 12th of May last. Here we clearly
showed that Mr, John Wilkinson, of Brosely,
an ironmaster, was the originator of the idea
of iron shipbuilding, he having constructed
an iron vessel which was launched on the 6th
Julg. 1787. This ship was built at Willey,
in Shropshire, and traded on the Severn, and
is doubtless the vessel referred to by Mr.
Grantham. The ¢¢Vulean,” which was built
at Faskine, on the banks of the Monkland
canal, a few miles below Glasgow, was the
next iron vessel, and she presented a ve
perfeoct example of iron shipbuilding for so
early a date. Then followed the ‘‘ Aaron
Manby,” the ¢ Aglaia,”” and the ¢ Fairy
Queen,” the ¢‘ Aaron Manby” being sent to
London in sections, reconstructed, and navi-
§aw§ to Havre and Paris by the late Admiral
apier.
he experimental tests and competitive
trials of ll:somotivea which were made at
Rainhill, in 1830, naturally created consider-
able alarm in the minds of canal proprietors,
and led to the investigation of the subject of
light boats for canal navigation, Mr, Fair-
bairn instituted experiments to determine the
law of traction, and in a report thereon, in
1831, he recommended the introduction of
iron vessels, and steam on the locomotive
principle, in place of horses as a motive power
on canals. e result of this was that four
iron vessels were made at Manchester for the
Forth and Clyde Canal Company. One was a
twin boat having the paddlewheel in the
centre ; the second had the paddles recessed in
" the dead wood of the stern. Another vessel
on this latter principle was also built at Man-
chester in 1831 ; she measured 84ft, long and
14ft. beam. About the same time iron boats
were constructed for the navigation of canals
in Ireland, and from that date the real prac-
tical work of iron shipbuilding commenced in
earnest in all directions. It was soon clearly
shown that vessels of large tonnage and great
magnitude could be safely constructed of iron,
and the dimensions of iron ships began accord-
ingly to increase. 'They continued so to do

* T ise on Iron Shipbailding, its History and Pro-
gress, as comprised in a series of experimental researches
on the laws of strain ; the strengths, forms, and other con-
ditions of the material ; and an inquiry into the present
aad prospective state of the navy, inoluding the experi-

tal Its on the resisting p of plates
and shot at high velocities,” By WiLLiaw Faizsaiew,

. C.E., LL.D.,, F.R.8, &, London: Longmans,
Green, and Co., 1865,

until they reached the proportions of the
¢ Great Eastern,” which are not likely at
B:sent to be exceeded, Although iron has
n constantly a;fplied to the building of our
mercantile navy during thirty years, it is but
very recently that Ero es8 has been made in
this direction in the (fovernment dockyards.
There was ample experience to show the
snperiorit{ of iron as a material for ship-
building, but in the first instance strong Xre-
judices were engendered against iron, and in
the second, the dangers arising from the
effects of shot on iron ships served to retard
its adoption in ships of war. The Admiralty
were first approached on the subject in 1834,
but nothing was done for several years, until
at last, under pressure, some targets were pre-
gamd. These were experimented upon by a
2-pounder smooth bore gun at only 30 yards
range, and the result being condemnatory the
Admiralty fell back upon the old wooden
walls and thus retarded all progress. In
1855, however, the French Emperor gavée a
fresh impetus to the subject by the introduc-
tion of thick iron plates for casing the sides of
vessels as a medium of resistance to projectiles
at high velocities. From that time forward
the Admiralty betook themselves to action,
and hence the changes and experiments which
are now in progress. What the ultimate
results may be it is hard to surmise when we

[ find the conditions of offence and defence so

continually varying.

Quitting the historical section of the work
—necessarily leaving unnoticed many inter-
esting points—we turn to the second general
division. This includes four chapters, and
treats of the law of strains and the properties
of the material. Iron is considered with refer-
ence to its disposition in the construction of
vessels in order to meet the force of wind and
sea. Further, how the material in the dif-
ferent parts should be proportioned and
distributed so as to equalise their powers of
resistance to the alternation of strains which
the different parts undergo when the ship is
afloat. In considering the natures and mag-
nitudes of the strains to which ships are
subjected when afloat, it is necessary to sup-

TY | pose a vessel at sea in a storm where the

elevation from the trough of the sea to the
crest of the wave is 24ft. The distance
between the orest of each wave ma{ be
assumed as 380ft. or 400ft., and the velocity
of the waves may be taken at ten knots an
hour. If a large vessel be supported by two
waves, one at the bow and another at the
stern, her midships being partially unsup-
ported, as if two liquid rollers were passing
at the above rate under her bottom, the
strains would have a tendency to crush the
upper deck at a central point between the two
sugforting waves, and to tear asunder the
hull or bottom at a point directly underneath
the point of compression. Hence the necessi
for increased resistance in those parts. If this
position be reversed and we assume the roller
to be under the oentre of the vossel, the strains
are also reversed, the crushing force acting on
the bottom, and the tensile force on the upper
deck. A third position is that where the
waves have passed from the centre of the
vessel half way to the stern. Here, again, the
same forces are continued, and we have ten-
sion on the upper deck at a point immediately
over the apex of the surge and compression
directly below that point. Independently of
rolling, these forms give nea.rly all the dis-
turbances and variety of strains to which
vessels are subjeoted when afloat. There are,
however, circumstances where widely different
forces come into operation, for instance where
a vessel is stranded on a lee shore, beaten on
rocks or sandbanks, The only safeguard in
these positions is increased strength at mid-
ships and a sufficient number of watertight
bulkheads to prevent the ship filling entirely
with water.

Dr. Rankine computesthe most severe strain-
ing action which can act onaship afloat,—viz.,

that which takes place when she is supported
midships on a wave crest,—and he finds that

the bending action cannot exceed that due to
the weight of a ship with a leverage of one-
twentieth of her length, and the racking action
cannot exceed about sixteen one-hundredths
of her weight. Applying these resulta to two
excellent examples of ships of 2,680 tons dis.
placement, one of iron and the other of wood,
the following were found to be the values of
the greatest stress of different kinds exerted
on the material of the ship :—In the iron
ship: tension, 398 tons per square inch;
thrust, 2-35; racking stress, 0°975. In the
wooden ship : tension, 0-375 tons per square
inch; thrust, 0293, In the iron shipit fol.
lows tha the factor against bending is between
5 and 6, exactly agreeing with the best
practice of engineers, and that there is a great
surplus of strength against racking. In the
timber-built vessel the factor of safety is be-
tween 10 and 15, which also is consistent with
good practice in carpentry. The iron diagonal
braces required by Lloyd’s rules would only be
sufficient to bear one-third of the racking
strain, the friction and adhesion of the plank-
ing bearing the rest. The second example of
strain to which a vessel afloat is subject, or
that position in which she is supported cen.
trally on the crest of a wave, is that in which
the maximum strain appears to take place,
This strain has been determined as about one-
fifth of the ultimate strength of the material,
But when this apparently small strain is
alternately imposed and removed an indefinite
number of times, it may assume the character
of a destructive force. This is the more ap-
parent when it is considered that these strains
are first in one direction and then in another,

or, in other words, the material in the top sec-

tion—the weakestpart of the section—is at one
time in tension and at another in compression,
The custom of distributing the load more

towards the centre than towards the extremi-
ties of a ship is highly judicious, inasmuch as
it reduces considerably the strain produced on
the transverse section when the ship is
balanced on the crest of a wave. Mr. Fair-

bairn gives an analysis of the experiments on
the strength and other properties of dplaws,
angle-irons, &c., which will be found most
useful as a guide to iron shipbuilding. The
results of this analysis are chiefly taken from
his own experiments and from those of the
late Professor Hodgkinson. These experiments

embrace almost every known mechanical
property of iron, and the knowledge thus

obtained has furnished data for the construction

of ships and other structures emg‘loyed in the

useful and industrial arts. he ultimate

powers of resistance of iron to tension, com-

pression, torsion, &c,, are given, and willbe
found useful for guidance in the selection and

distribution of the material when applied to the
purposes of shipbuilding.

A most important desideratum is a perfect
system of riveting, and in this department
esfecially sound judgment and great responsi-
bility areinvolved. The question of the jointing
of iron plates, and the form of joints required, is
carefulry considered by Mr, Fairbairn. He
shows the kind of riveted joint best suited for
the attainment of the maximum powerns of
resistance in the longitudinal and transverse
joints. The point to be attained is the making
the joints as secure as if they were continuons
and homogeneous in character. Welding
would of course effect this perfectly ; but, 8
welding cabnot be resorted to under present
circumstances, riveting furnishes the next best
means of attaining the end. A goodrivet |
carefully inserted becomes part and parcel of
the plate, and when rivets are duly propor-
tioned as to size and number they become
equal in strength to the plate itself, minusthe
parts punched out for the rivets. The fint
point to be considered in uniting plates by
riveting is punching the rivet-holes. They
should be clean and well cut by aflat steel
punch, and when the plates are put together
the holes should be perfectly coincident. This
has been done by the jacquard machine of the
late Mr. Roberts with a degree of precision

unequalled in self-regulating machines. The
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xt point is the riveting. The overlap single-
:iovetel:io joint has long been superseded by the
double-riveted joint, which possesses many
jmportant advantages. It was at ono time
considered that the joint was stronger than the
plate, but experiment soon showed the fallacy
of the supposition. The result of a series of
trils made with single-riveted joints showed
a loss of 26 per cent. on the joint as compared
with the plate. The result of some experiments
with double-riveted joints gives, as compared
with the single joint, an excess of strength of
4,047, a ratio of nearly 10: 8 in favour of
the double-riveted joint. With regard to the
manoer in which the rivets are arranged it has
been found that the chain principle is by far
thebest. In a series of experiments upon this
point it was found that out of thirty differently
uited joints those upon the chain principle
with the rivets in the line of strain were the
strongest and best application. They ap-

ximated closer to the strength of the solid
plate, taken through the lineof the rivet-holes,
than any of the others experimented upon. But
we must now leave Mr. Fairbairn’s exhaustive
treatise, only, however, to return to it, for
there remains much important matter relating
to the varied construction of iron vessels which
claims attention,

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

The Supposed Compound Metal ¢ Ammo-
nium "—New Theory of the Constitution
of ** Ammonium-amalgam”’ — Remarkable

iffects produced upon various Bodies by
Contact with a Hydrogen-flame— Curious
Protz of the Constant Presence of Sulphur
in the Atmosphere—Some New Elements

Jor Thermo-electric Batteries—The Univer-

sal Diffusion of Copper.

OES the hypothetical metal ¢ ammonium”
really exist? That question is one of

the most interesting raised by modern chemists,
and its solution might throw some light upon
the general problem of the constitution of the
clements. Ever since Berzelius endorsed
Ampére’s suggestion that the constitution of
the ammoniacal salts is exaotly analogous to
that of the salts of the ordinary metals, most
chemists have regarded it as established
that ammonium does exist: that is to say,
that the ammoniacal salts have as their base a
compound metal, whose formula is N H*, and
which is thus composed of the two gases nitro-
f“ and hydrogen, consisting of one equiva-
ent, or fourteen })arts by weight, of the former,
combined with four equivalents, or four parts
by weight, of the latter. Gaseous ammonia
has the formula N H3, and thus contains one
equivalent of hydrogen less than the supposed
radicle, N H*;" but there is no known am-
moniacal salt in which the existence of
NH'is not at least conceivable, and the re-
teived theory supposes it to exist even in
Aqueous ammonia, which on this hypothesisis
not simply a solution of N HY in water,
but is a solution of N H* O, or oxide of
ammonium, supposed to have been formed by
the combination of the gas with one equivalent
of the water,—N H? combining with H O to
form N H* O. The exceedingly close similarity
between the properties of aqueous ammonia
aud thoss of soda, or oxide of sodium, and
those of potash, or oxide of potassium, strongly
confirms this theory of the constitution of the
former, Whether,rﬁowever, aqueous ‘‘ volatile
wlkali” is or is not an oxide, and therefore
similar in constitution to the ¢ fixed alkalies,”
there can be no doubt that the constitution of
the ammoniacal salts is exactly similar to that
of the salts whose bases are indisputably
Detallic. In themall, N H* plays a part pre-
sisely parallel to that which the metal plays in
the metallic salts. To compare them with the
ults of potassium, for example, chloride of
potassium is K Cl and chloride of ammonium
s (N H) Cl, sulphate of potassium is K 8 O
wd sulphate of ammonium (N HY) 8 0%, nitrate
of potassium is K N O¢ and nitrate of ammo-

nium is (N Ht) N Os,—and so with all the
other ammoniacal salts, N H* behaving in them
all exaotlﬂ as though it were & metal. That
that which in these comgoundn behaves as a
metal really ¢s one has been supposed to be
proved by the fact that it forms with meroury
a compound which, alike in its mode of form-
ation and in its properties, so closely re-
sembles an ‘¢ amalgam,”—a kind of compound
which mercury forms only with metallic
bodies,—that no one, until just now, has
imagined it could be anything else. To com-
pare ammonium again with potassium, potas-
sium-amalgam and the supposed ammonium-
amalgam are producible in precisely the same
way, and have a very olose likeness to each
other, Thus, potassium-amalgam may be
readily obtained by the electrolysis of a solu-
tion of chloride of potassium, by the weak cur-
rent of a single cell having a few drops of
mercury for its negative pole. The meroury
gradually swells up to several times its bulk,
and if the current be transmitted to it by
means of a platinum wire this wire becomes
amalgamated through a considerable portion
of its length by the creepirg up of the potas-
sium-amalgam. When the amalgam is re-
moved from the influence of the current, water
will very rapidly decompose it, with evolution
of hydrogen and formation of a soluticn of
potash. If chloride of ammonium be substi-
tuted for chloride of potassium, the chief dif-
ference in the result will be that the mercury
will swell up to a much greater extent than
when the saft used is chloride of potassium. If
the current be led to the mercury by means of
a platinum wire, this wire will become amal-
gamated asin the former case, and if the wire,
after it has been thus amalgamated, be itself
used as the negative pole, the action will still
continue, and a bulky amalgam,—or, at least,
what has hitherto been regarded as such,—
containing so little mercury, and being conse-
quently so light, that it will float upon the
solution, will be formed. Removed from the
influence of the current and exposed to the
action of water, this compound is instantane-
ously decomposed, just like the potassiura-
amalgam, with evolution of hydrogen, as in
the case of the potassium compound, and form-
ation of a solution of ammonia. There is
thus the closest similarity, as regards both
appearance, properties, and mode of formation,
between potassium-amalgam and the compound
which N H* forms with mercury, and this
latter compound has henoe been named ¢‘am-
monium-amalgam,” and its existence has been
held to prove the metallic character of am-
monium, seeing that metals are the only
bodies which can yield ¢‘ amalgams,” or mer-
oury—compounds having a metallic aspect and
the general character, not of salts, but of
alloys. It should be added that ammonium-
amnignm may be formed, not onli by the
electrolytic method just described, but also,
without the aid of an electric current, by the
action of sodium-amulgam, made by dis-
solving sodium in mercury, upon a warm
dilute solution of sal-ammoniac. Whensodium-
amalgam is added to such a solution, there is
at once produced an ammonium-amalgam con-
taining more mercury than that obtained by
the electrolytio method, and having a spongy,
asty texture, a leaden colour, and a most
Seci edly metallic appearance. At a ve
low temperature this amalgam becomes solid,
crystallising in very brilliant cubes.
ow, to use the words of an American
chemist, Mr. Charles M. Wetherhill, suppos-
ing ammonium to be really a metal, ¢ the as-
sumption of the elementary nature of a metal
is destroyed, and the ideas of the alchemists
are revived ; for if N H* be a metal and
N H?not one, why may not other metals,
esteemed eloments, be also compounds?’
Moreover, if N H* be a metal, it is impossible
to avoid concluding that all the orgnnic basio
radicles, and especially the so-called ‘¢ ammo-
nium-bares,” are metals also. Seeing objec-
tions to this necessary inference from the
dootrine of the metallis character of ammo-
nium, Mr, Wetherhill was led to investigate

very olosely the properties of the supposed
amalgam which has been regarded as afford-
ing the strongest confirmation of that doc-
trine, and he considers that his experiments
justify him in concluding that the so-called
ammonium-amalgam is not really an amalgam,
or alloy of mercury with a metal, nor, in-
deed, a compound, of any kind, of mercury,
with N HY, but that it consists of N H®and
free H mechanically retained, as very minute
gas-bubbles, in the pores of the mercury,
which he supposes to have been rendered
capable of thus retaining large quantities of
those gaseous bodies by its atoms having un-
dergone some change of polarity, greatly
increasing its power of cohesion. e do not
think that his experiments, a detailed ac-
count of which will be found in the last
number of tho ¢¢ American Journal of Science,”
absolutely establish this conclusion, but
they certainly show that the metallic cha-
racter of ammoniuam-amalgam, and therefore
that of ammonium itself, is more open to
question than had been supposed.

Mr. W. F. Barrett, Professor Tyndall’s
assistant in the Physical Laboratory of the
Royal Institution, while conducting, in the
:Enn of this year, a series of experiments on

e character of the radiation emitted by
various solids heated by means of a hydrogen
flame, noticed that it frequently happened that
a deep blue colour arose on the surface of the
substance examined at the instant of the flame
coming in contact therewith. This blue
colouration occurred only when the flame came
into actual contact with the substance ; it was
restricted with great precision to the place
of contact with ge flame, so that it was al-
ways of the exact shape and size of a section
of the flame; it was invariably of the same
rich blue tiat, and its production was always
instantaneous, but its duration was generally
short, for ¢‘it disappeared after a few seconds’
exposure when the flame continued to play
upon one spot, although it was immediately
restored by shifting the flame to an untried
portion.”  Mr. Barrett at length undertook a
special investigation into the cause of this
curious ¢f»henomem:on, and accordingly applied
the hydrogen flame to a great number of
bodies taken at random from various places in
the laboratory. He found that the blueness
appeared on most of them, at the instant of
contact with the flame, butnot on all. ¢ [t ap-
peared with extreme brightness on some pieces
of granite and glass tubing, but was notat all
confined to non-metallic bodies, as the
majority of the metals presented the same ap-
pearance. Still there were several substances
which showed no blueness whatever, even
when subjected to the most careful and re-
peated oxaminations; and there were others
on which the blueness was only faintly and
momentarily seen. This latter oocurred chiefly
with objects taken from the cases of theminer-
alogical collection in the museum of the Insti-
tution.” A classification of the substances
experimented upon, according to the effects
they gave, yielded no information as to the
cause of the phenomenon, and for some time
Mr. Barrett could only conceive that it must
be due to a new kind of fluorescence, differing
from that investigated by Professor Stokes in
requiring contact of the source of rays, and in
its disappearance after a short exposure to the
flame, and therefore in some respects resem-
bling phosphoresocence, but differing therefrom
in the sharpness of its outline, the rapidity of its
appearance, and its non-persistence when the
source was removed to the smallest distance.
He found that the phenomenon could not be
produced by either a laminous jet of coal-gas,
the non-luminous flame of a Biinsen’s jet, or
the flames of alcohol, bisulphide of carbon,
carbonic oxide, olefiant gas, or marsh gas,
Bodies which showed the blueness strongly
with a hydrogen flame did not exhibit the least
trace of 1t with any of these flames, and Mr.
Barrett was therefore led to conclude that it
might be due to the intense heat of the hydro-

en flame. This idea, however, was disproved
y subsequent experiments, which showed
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that bodies which evinced the blueness very
vividly on contact with a hydrogen flame
evinced none whatever on contact with the
much hotter flame of the oxy-hydrogen blow-
gipe. Another puzzling fact was that all
odies possessing the power of showing the
blueness lost the power by being heated to
redness, and did not recover it on cooling, but
were yet found to possess it again after a few
days’ exposure. ‘¢ For example, a piece of
gravite was taken which gave the blueness in
every part; one spot on it was then exposed
to the oxy-hydrogen flame. The granite when
cold was again examined, when the blue ap-
peared distinetly on every part except that
which had been heated ; here the blueness was
suddenly extinguished.” After a few days’
exﬁosure in the laboratory the property of
exhibiting the blucness was found to have
been restored to the spot which had been
heated,and in all similar casesit was found that
the vividness with which the blue appeared
upon substances which had had their power
of exhibiting it temporarily destroyed by being
heated to redness wasin proportion to the
length of the subsequent exposure. It was
also found that if a body which exhibited the
blueness at all parts of all its surfaces were
then broken, the fresh surfaces Preseuted at
the places of fracture were at first entirely
destitute of the property of showing the blue-
ness, but that they subsequently acquired that
property.
t length it happened that among the sub-
stances which Mr. Barrett examined was a
iece of vulcanised indiu-rubber, which was
ound to give the blue colouration much more
intensely than any other substance that had
been tried. Suspecting that in its case the
blueness was caused by the combustion of the
sulphur entering into its composition, Mr,
Barrett took a chemically clean plate of plati-
num, rubbed its surface slightly with a stick
of sulphur, and then exposed it to the flame.
Before being rubbed with the sulphur the pla-
tinum plate had exhibited no blueness on
contact with the flame, but after being rubbed
with the sulphur it exhibited the blueness
very vividly. Mr. Barrett took another ¢he-
mically clean plate of platinum and wiped it
over slightly with a piece of vuleanised 1ndia-
rubber ; it then not only exhibited the blue-
ness, on the application of the hydrogen-
flame, but was found, on examination with a
high power under the mioroscope, to have all
over 1t little spots, which were not affected
when a drop of water was placed upon them,
but which a drop of bisulpgide of carbon in-
stantly dissolveg, thus proving them to be
unquestionably sulphur, A great many expe-
riments of this and other kinds resulted in
showing that the slightest contact of sulphur,
or of a body containing that element in the
free state, 1s sufticient to impart to any sub-
stanoe the property of showing the blue colour-
ation upon contact with a hydrogen-flame,
and that it is invariably to the presence of
sulphur that this blue colouration is due.
There then arose the question, how did the
sulphar ﬁet on the surfaces with which that
clement had not been purposely brought in
contact? That the sulphur must have been
derived from the atmosphere secmed the onl
possible answer to this question, and experi-
ment soon showed it to be the true one. *‘ An
old block of granite was taken and examined
by the hydrogen-flame: it showed the blue
colouration vividly on every part of its sur-
face. The bloock was now split in halves and
again searched by the flame: on the newly
fractured surfaces not the faintest trace of
colour was seen, even in a darkened room.
The two fragments were now placed on an

upper shelf in a room in which no firc was|b

over made, Over one of the pieces a glass
vessel was inverted, dust being thus excluded
from it, while the other fragment was left
uncovered ; both had their fractured surfaces
turned uppermost. After three days they
were again tried by the hydrogen-flame. The
upger side of the portion which had been
under the glass showed, as before, no blue-

ness; whereas the other fraigment was now
found to give a well-marked blue colour on its
upper and previously inert surface. A piece
of white paper had been placed by its side,
and from this it was seen that dust had settled
upon the exposed piece of granite.” Two
plates of chemically clean platinum, similarly
exposed, gave corresponding results, as also
did marble and all other substances tried, and
the cffects were just the same whether the
bodies were exposed in the laboratory, or in
private dwellings, or in the open air. These
results fully explain why the blue colouration
did not appear ou substances taken from the
carefully closed cases in the museum of the
Institution, and orought out the curious fact
that sulphur,—whether in the free state, or
combined, does not yet appear,—is invariably
a constituent of atmospheric dust. Why the
sulphur in such dust deposited upon solhd
bodies should give rise to a blue luminosity
when a hydrozen-flame is applied to the bodies
upon which the dust is deposited, and should
not occasion any such phcnomenon with any
other flame, whether hotter or cooler than that
of hydrogen, remains to be explained, but the
explanation will doubtless be yiclded by
further experiments. .

Until recently it was not known that any
substance was more powerfully negative, as a
thermo-electric ¢lement, than metallic bis-
muth, or any more powerfullf' gositive than
metallic antimony. Some little time ago,
however, as has been duly recorded in these
columns, Professor Biinsen found that both
pyrolusite and copper pyrites are more strongly
electro-negative than bismuth, and that the
electro-positive properties of antimony are less
powerful than those of an alloy of antimony
and zine. This discovery of Biinsen’s has
led Mr. Walter Flight to investigate the
thermo-electric properties of as many of the
substances which conduct electricity as he
could procure, and he has found that, when
arranged in such order that each is elec-
tro-negative to those below it and clectro-
positive to those above, the list of those
of the substances he tried which yielded
the best results stands as follows:—Red
iron ore, copper pyrites No. 1 (locality un-
known), copper pyrites No. 2 (Worthing
copper mine, South Australia), galena, iron
pyrites No. 1 (an irregularly shaped piece),
selenide of lead, pyrolusite, copper pyrites
No. 3 (Rammelsberg, near Gosslar; very
Eure), psilomelane, pitchblende, manganite,
raunite, copper pyrites No. 4, (Dillenberg ;
contains twenty-seven per cent. iron pyrites),
telluride of bismuth (Schemnitz, Hungary),
iron pyrites No. 2 (a small cube), melted
copper pyrites No. 4, peacock copper ore,
arsenical iron, tinstone, magnetic 1ron ore,
melted copper pyrites No. 1, melted copper

rites No. 3, bismuth, melted copper pyrites

0. 2, cobalt speiss, meteorie iron (Atacama),
kupfernickel No. 1, nickel-antimony glance
&Mﬁssen, near Sicgen), melted kupfernickel

0. 1, kupfernickel No. 2, silver (artificially
prepared; chemically pure), melted galena,
spiegeleisen, meteoric iron (Aix-la-Chapelle),
alloy of antimony and copper, graphite No. 1
(very compact; used for the clectric light),
melted magnetic pyrites, cobalt pyrites (Miis-
sen, near Siegen), native arsenie, nickel
glance (Ems, Nassau), antimony, magnetic
pyrites, melted copper glance No. 1, sulphide
of iron (artificial), melted iron pyrites No. 1,
copper glance No. 2, alloy of two parts anti-
mony and one part zinc, grzi})hite No. 2
(native), sub-sulphide of copper No. 1, copper
glance No. 2 (Cornwall), sub-sulphide of
copper No. 1, cobalt glance, tellurium No. 1
(chemically pure), tellurium No. 2 (prepared
Liebig), arsenical pyrites, Fahlun ore
No. 1, Fahlun ore No. 2 (small specimen),
copper glance No. 3 (Bristol County, America),
Fahlun ore No. 2 (larger piece), melted cop-
per glance No. 3. gf the substances here
enumerated, it will be seen that twenty-two
are more strongly electro-negative than bis-
muth, and nineteen more strongly electro-
positive than antimony. It will be seen, too,

from this list, that a much more pow
thermo-electric circuit than one of Pl?ia::?t{
and antimony, which was the most powerful
known until of late, can be formed of syb.
stances much less costly than those metals,
We may look to have very cheap thermo.
electric batteries by-and-bye.

A series of researches with respect to the
occurretce of copper in the animal kingdom
which has receatly been pursued by Dr. G. L.
Ulex has resultcl in establishing that that
metal is one of the most widely disseminated
substances in nature. It has been known for
some years that copper exists in the blood of
some of the lower animals, especially the
mollusca, but its existence in the blood of
the higher animals was not established whep
Dr. Ulex undertook the investigationsin ques-
tion. Dr. Ulex, however, found copperin erery
animal in which he searched for it, and among
these animals were mammalia, birds, am.
phibia, fishes, crustacea, insects, arachnids,
annulata, echinodermata, entozoa, polypi, and
sponges,—man, the horse, the ox, the Iyns,
tEe teal, the common fowl, the tortoise, the
common lizard, the common adder, the brown
frog, the eel, the haddock, the common
shrimp, Spanish flies, spiders, earth-worms,
star-fishes, and sea-anemones. Dr, Ulex con-
cludes that copper exists in the bodies of all
animals, and remarks: ¢ As animals live,
in part directly and in part indirectly, upon
plants, it follows that it must occur in all
plants; and as plants derive their mineral con-
stituents either from the soil or from sea-
water, copger must be generally diffused
through both those media.’”” Copper had pre-
viously been frequently detected in soils,
Sarzeau and Commaille had each failed to
find any plant in which it did not occur, and
both Durocher and Malaguti, and Field and
Piesse, had found it in sea water. Itis doubt-
less universally diffused,—which, indeed, can
scarcely fail to be the case with every otherele-
ment also.

ON THE ADHESION OF LOCOMOTIVE
ENGINES AND CERTAIN EXPEDIENTS
FOR INCREASING OR SUPPLEMENTING
THAT FUNCTION.®

By VaveHaN PrxbrED, C.E.

THE following is an abstraoct of a paper upon the
above subject which was read before the Society
of Engineers on Monday evening last:—The
author commenced by pointing out that the
subject of the paper was ono of the most im-
portant connected with the locomotive, but that
very little precise information existed respectivg
it. 1e then proceeded to show that the motiou
of the engine was not alone due to the thrast of
the crank sbaft on the brasses but also directly
to the pressure of the steam on the oylinder lids.
He then cousidered st some length the theories
of friction, pointing out the anomalies which exist
between them and the laws of adhesion as de-
termined by Bochet. The author continued:—
1t would appear that if adhesion is to be relegated
to the domains of friction at all, it must be
classed under the head of statio friction, or, a8
it is sometimes termed, the friction of repose.
When vne surface rests upon another with aoy
appreciable weight or pressure we kuow thats
peculiar resistance, assumed to be dininctvfrom
that due to vis inertia, will be encountered if wo
attempt to slide one surface over tho other.
There is some little difficulty met with in con
ducting such investigatione, as it is not easj,
although quite possible, to avoid confoundiog
tho resistance due to inertia with that of staticel
friction, and for this reason, perhaps, the resolts
obtained by different experiments manifest con-
siderable discrepancies. As matters stand, wo
are told upon the one hand by Morin, Kenie,
and most other writers on the subject :—ift.
That the coefficient of the friction of reposs ¢
greater in all cases than that of the friction of
motion. 2nd. That when no labricant is inter-
posed the friction of any two surfaces (whetber
quiescent or in motion) is directly proportional
to the force with which they are pressed togetber;
that is to say, a double pressure gives doable
friction, triple pressure, triple friction, and so

* It in the intenticn of the author cf this papst to pabe
Jish it in extenso,
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oo. 3rd. That when no lubricant is interposed,‘

the amount of the friotion is in every case wholly
indspendent of the extent of surfaces in contact.
&h. That the friction of motion is wholly inde-

dent of the velocity of the motion. Now it so

pens that it hag been known in a rough way for
some time that these conclusions are not borne
out in Jocomotive practice. It is generally un-
derstood, for example, that the coefficient of
sdbhegion inoreases in a more rapid ratio than the
weight. Indeed, I believe George Stephenson
was the first to call attention to the faot. But
the character, a8 experimentalists and philoso-
phers, possessed by such men as Morin and
Reanis, puts it out of the question that we should
dispute the general accuracy of the conclusions
st which they have arrived, as givenabove. We
shall get over the difficulty by remembering that
all their experiments were confined to cases in
which the surfaces did not sensibly cat into or
abrade each other ; to pressures less, indeed, than
500ib. or 600lb, per inch, and it is, therefore,
quite possible that they may be strictly accurate
in their deductions as far as these went, while
another series of experiments, commencing where
they left off, and including great pressures, would
give very different results.

The only really valuable investigation of this
kiod, of the existence of which I am aware, is
that to which I have already alluded, as having
been conducted by M. Bochet, and this finds its
true value in the fact that it was carried out
wder sach oonditions as obtain in every-day
nilway practice. M. Bochet’s experiments were
conducted upon cages of sliding friction only, at
ull velocities between 0 and 27 yards per second,
or avoot 58 miles per hour. They were made
with varions materials—iron of difforent degrees
of polish ; woods, hard and soft, wet and dry,
resinons and not resinous ; on leather and gutta.

roha; and with contact sarfaces of very dif-

¢t dimensions. In all cases the frictional
mrisces appear to have been dragged uuder the
known weights of ocertain railway waggous over
the surfaces of the rails in various states, wet,
dry, rough, oiled, polished. We have not time
to go into the details of these experiments, I can
ocly refer those desiring minute information to
M. Bochet’s memoirs addressed to the Academy
of Sciences of Paris. The results, however, are
very remarkable. They have been printed in a
very condensed form in one of our scientific
periodicals ; sufficiently at length, however, to
snswer our purpose, and I oannot do better than
give them to you as they stand in the pages of
the Practical Mechanics’ Journal :—

“lst. Frietion, under conditions apparently
perfoctly identical, is never precisely alike, so

its amount cannot be represented by a well-
defined ocarved line, but by a sone through which
smean curve may be regarded as the nearest co-
oBcient.  3nd. “Friotion diminishes with the
velodity, other things being equal. 8rd. Friction
viries with the surface rabbed, other things
being equal, or (and this is very important) with
specifio pressure. The limits are very small
when the pressure and velocity are smull, but
become sensible when either is great” M.
Bochet's fourth wtatement apparently conflicts
vith the every-day experiences of locomotive
enginedrivers. It is simply that with iron on
Iron railg the friotion is the same whether the
be dry, moist, or even greased. ‘‘5th.

The state of polish powerfully affacts the friotion

Iron on iron. 6th. There is no special in-
crease of friction on starting from rest to motion,
except for wood or leather on moist or greased

; with iron on iron rails, dry, moist, or
greased, the statical friotion is precisely the
mme as the friotion of motion while the velocity
islow. The statical friotion is greater, however,
& high velocities.’”

There are three physical conditions, viz., mole-
calar attraction, roughness of surface, and spe-
ciality of abrasion in rubbing, which, acting
more or less together, appear to M. Bochet suf-
ficient to account for all his observed facts. He
Msumes the coefficient of adhesion to amount,
Iu the case of smooth bright wheels on rails in
the same condition, to at most from °8 to ‘2, less
s third very small coefficient, depending on the
quality of the metal, 8o to speak, and variable
Circomstances impossible to reduce to a general
bw. In other words, the coefficient of no two
Wheels, no matter how apparently identical, will
be precisely the same. For ordinary ocircum-
Slances, wherein the rails are neither very

mightly polished nor very smooth, M. Bochet
&ives the geeflicient of adhesion as Yarying from

‘4 to *'25. It is unnecessary that I should enter
into any consideration of the numerous results
which he has obtained from experiments with
other subsatances than iron.

The author then proceeded to comsider the
extent of areal contact surface, and detailed cer-
tain experimenta made with a view to determine
its amount in the oase of engines, with drivers
varying from 5ft. to 6it. 6in. in diameter, carry.
ing loads of 5 tons to 5°5 tons each, and fitted for
the most part with steel tyres, if not quite new
at least in fair order. The method pursued was
very simple. A part of the rail being well
oleaned, the engine was brought over this
spot, and two slips of thin stiff paper, or,
better still, thin rolled sheet iron, 1.1000in.
thick, were placed on the rail, one in
advance and the other in the rear of the verti-
cal line descending from the axle through the
point of contact. These slips were then brought
as closely together as the wheels would permit;
that is to say, they were, 8o to speak, wedged
under the tyre until the space between this last
and the rail became 8o narrow that metal or
paper conld go no farther. The distance be-
tween the nearest edges was then measured,
and was taken to represent the length of the
area of cootact with the rail approximately.
Samuelson used gold leaf just as the author used
sheet ironand paper. Now it must be remembered
that so long as the tyre is removed from the
rail by even the thickness of a sheet of paper, no
contact exists ; and it is also clear that the curve
of the tyre near the point of contact, and the

sarface of the rail, very closely approximate to]

the condition of parallel lines; in other words,
the ourve of the tyre and the line of the rail
sabtend so small an angle, that we are justified
in considering that a considerable deduction may
be made from the length of contact surface as
given by these experiments. Now the mean of
six distinot experiments carefully enough ocon-
ducted gave the distance at 1 8.8in. It is true
that in one other iustance the distance was as
grest a8 2jin., but this ocourred with a tyre a
good deal worn; and it so happened that that
part just beneath the balance weight within the
rim was the place selected to rest on the rail;
and here a flat existed, due possibly to the well-
known influence of the weight when in rotation.
After making every allowance and deduction, we
may safely assume that, with a goed rail well
supported, and steel tyres in fair order, the con-
tact surface does not measure more than lio. in
length, while its breadth may average 1jin.—
say 2in,; these numbers multiplied into each
cther give us a superficial area of contaot of two
square inches. The loads, therefore, must in
practice exoeed 2'5 tons per square inch as a
rule. They considerably exceeded one ton, and
were therefore in excees of the pressures experi-
mented upon by Morin, Rennie, &c.; and the
foregoing data fully bear out the asgertion. Fur-
thermore, the pressure over the entire contact
area is not constant; it rises from nothing to-
wards the edges to & maximum near the centre
of the area, where doubtiess pressures equivalent
to five and eix tons to the inch may exist.

The value of the coefficient of adhesion was
then ocounsidered by the anthor, which in his
opinion was usually under-estimated. In proof
of this opinion he adduced several illustrations
selected from the performances of engines both
here and abroad. After noticing at some length
the various schemes which have been advanced
from time to time for increasing adhesion, such
as Blenkinsopp’s rack rail and Brunton’s feet,
&o., he came to the consideration of more
modern improvements in this direction. To fol-
low the author:—Up to the year 1835 rack
railsand mechanical feet were the popular devices
for overcoming the difficulty, to which we may,
perhaps, add Chapman’s chain—which, afterall,
however, is but a modification of therack. After
a time it came to be understood that smooth
tyred wheels and smooth railscounld alone meet
the mechanical exigences of the railway system,
and to Messrs. C. B. Vignoles and John Ericsson
must be attributed the honour of first practi-
cally reconciling the conditions—smoothness of
gripping surface with increase ofadhesion. Their
patent was taken ont as far back as the year
1830, but it received little or no attention at the
time, possibly becanse racks and feet held full
possession of 4ll the favour which could be spared
from the smooth tyre. Indeed, until the date of the
trials with Mr. Fell’slocomotiveat Whalley Bridge,
very few engineers knew anything whatever
of the invention by Messts. Ericason and Vigugles

of the only system which, at the present moment,
holds out a prospect of enabling locomotives to
work gradients of more than 1 in 20 with
economy and certainty. A very few words will
explain the whole principle. The adhesion of a
locomotive is a result of the forcible contact of its
wheelg with the rails, the force being dud to the
weight of the machine. Adhesipn, therefoté, ib
go far limited by the weight of tﬁé enging. Bt
it is obvious that a wheel may bé forced against
8 rail by other agencies ns well as mere Weight.
Thus, a central rail being provided, two
horizontal wheels may be made to grip it between
them, precisely as the rolls of an iron mill seize
a bar; and if these wheels are pressed together
with sofficient force, and are caused to revolve,
the engine will be compelled to move forward ;
and this pressure may be guite independent of
the weight of the machine. In Messrs. Vignoles
and Ericsson’s engine the central rail is gripped
between two horizontal wheels. Ou the upper
end of the shaft of the larger of these is fitted a
bevel wheel, taking into another bevel wheel
on the crank shaft. A beam is affixed to the
frame of the engine ; it carries the bearings of the
gripping wheels. Those of one, the smaller of
the two, are fitted with a species oflever arrange-
ment easily understood, by which it was to be
forced against the rail, in order that the adhesion
of the larger wheel might be ocalled into play.
The inventors proposed to employ manual power,
which would be obviously insufficient for the
required purpose. This fact, of course, does not
affect the general principle. The aathor con-
tinued :—Mr. Fell had taken out a patent early
in 1863, for the use of the mid rail somewhat as
proposed by Vigunoles and Ericsson. In saying
this I do not wish to detract from Mr. Fell's
originality ; indeed, I think it very possible that,
considering the obscurity enwrapping the inven-
tions of both Ericsson and Sellers, he believed
himself to be the true and original inventor of
the scheme. Shortly after he secured his patont,
the subject was taken up warmly by Mr. Brassey,
and Mr. Alexander, of the Canada Works, Birken-
head, was consulted on the practicability of
constracting an engine on Mr. Fell’s system ; the
result was that an order was given for the build-
ing of an engine without delay. In fact, every
other consideration save promptitude was puton
one side, and as often happens in those cases no
time was left for working out the designs. Mr.
Alexander took the matter in hand, and an engine
was built. This engine weighs, loaded, 14 tons
10 cwt.; the boiler is 7ft. 9}in, long, and 2ft.
9in. in diameter. Itis fitted with 100 tubes 1in.
diameter, externally. There is a héatingsurface
of 420 square feet and a grate area of 6ft. 6in. 1t
will be seen that the engine has four cylinders;
two outside 11}in. diameter, with 18in. stroke,
working four coupled vertical wheels, on which
the entire weight of the macbine is sapported,
2ft. 8in. in diameter. There is nothing remark-
able in any respect abont this department of the
machinery, and we may therefore dismiss it
without further notice. Beueath the centre line
of the boiler, aud at considerably higher level
than the outside cylinders, two others, 1lin. in
diameter and 10in. stroke, are fixed facing each
other. The valve chests are placed below the
cylinders and the valves are put in motion by a
link much the same as that ordinarily used,
except thatit is curved the reverse way, although
movable,because the ecoentrics are not both on the
same shaft. Below the carriage are fitted eight
axle boxes carrying four vertical shafts of great
strength. On the upper ends of each of these is
keyed a crank. 'The pins of these crauks are laid
hold of by rods coupling them in pairs. On the
lower ends of the shafts are keyed four borizontal
driving wheels 1ft. 4in. in diameter which, as
arranged, grip between them the mid rail.
This rail is of the ordinary double-headed variety,
bolted to suitable sleepers. The eccentrics for
working the valve of the leading oylinder are
keyed one on each of the forward grip wheel
shafts. Those for working the valve of the after
cylinder are in like manner keycd one on each of
the trailing shafis. A flat iron table is bolted to
the frame to support each link. The liuks are
provided with suitable bosses to slide on these
tables. Reversing issimply effected in the usnal
way from the footplate. 1he ecoentrics for the
outside cylinders are keyed on the leading hori-
zontal axle, as they could not be provided for

elsewhere.
(To bde continued.)

———
The Dublin Exhibition is to be kept open a fort-
night beyond the time originally tixed for closing.
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waa 0'045 of the entire distance, or 37°58 yards.
There was, therefore, but little difference between
them in point of acouracy; but all the officers
who used the instrnments declarsd their prefer-
ence for the Gibraltar instrument, as being the
quiokest and exsiest of management. It was re-

however, that it required an adjosting
sorew for the index arm ; and the instrament got
oat of repair while at Dover. When it had been
put in repair and the proposed adjusting sorew
added, the two instruments were sent to Gib-
raltar, where they were tested side by side in
the Princess Caroline’s battery, which is
557808ft. above mean tide. They both gave
good results up to 1,898 yards, there being, as
before, bnt little difference in point of acouracy;
but the Gibraltar instrament still received the pre-
ference, the Malta instrument being found “‘un-
steady and difficult to level.” The time ocoupied in
making each of these observations was not given,
and it is difficalt to compare the accuracy of the
results with any observations taken in England,
as the height ot the battery above the sea is 8o
mach greater than any in this country. Captain
Jerningham’s instrument was tried at Plymouth
and also at Dover, at heights varying from 230ft,
to 300ft. It was found to measure distances with
sufficient accuracy, but the levelling of the plank
was attended with great difficulty and loss of
time, unless there happened to be in the battery
some level pedestal for its especial use ; and the
moving up and down of the tangent scale was apt
to shake the instrument out of its proper level.
The plack was aleo found to bend and warp by
very slight exposure to the weather.

The hydroscope has, as I have said, been in
constant use at Dover since Aagust, 1862 ; it has
been repeatedly tosted ut stationary and at
rapidly moving objects, and its efficiency has
been practically exhibited with 40-pounder and
7-inch Armstrong guns at small targets up to
3,300 yards, from batteries varying from 150ft.
to 280ft. above the sea. It was favourably re-
ported upon by a regimental board of officers at
Dover in 1862, and by Colouel Shattleworth
commanding the Royal Artillery in the western
distriot, after trial at Devonport, in May, 1863,
snd has now been adopted into the service upon
the recommendation of the Ordnance Select
Committee.  This instrument gives instan-
taneously the distance in yards of an object at
ses, however rapidly it may be moving, from any
battery not less than 100ft. above the water level.
Its perfoot simplivity precludes the possibility of
auy mistake being made in its use, and it may
bo used by an unmeducated person after five
minates’ instruction. From a battery 100ft. above
the sea, distances up to 2,500 yards can be acca-
rately measured with it; from batteries of from
150fc. to 250fc. above the sea, such a3 Folkestone
battery, and the Mattello Towers along Shora-
cliffo camp, we could measnre 3,000 yards; and
from batteries of 300fi. above the ses, and up-
wards, such as there are at Dover, Plymouth,
G}bmlhr, and many other of our fortifications,
distances up to 5,000 yards mmy be acourately
measured.

Itis, of course, impossible to lay down as &n
established rule what the practical accuracy of
the instrament is to be considered, as this will
vary with the height of the battery above the
sea, and also with the eyesight of the observer.
At an altitude of 150ft., a good gunner, with the
8id of the hydroscope, will mersure 2,500 yards
within 30 yards (more or less). In observationrat
the longest ranges, the principal cause of inaccu-
racy ig the difficulty of distingunishing the pre-
oise water line of the objeot, but anyone accus.
tomed to laying guns will usnally find his most
distant observation to come within fifty yards of
the correct distance. The advantages whioh I
chim for the hydroscope over all other inven-
tions hitherto proposed for the same purpose
are, the strenyth aud simplicity of ite construc.
tion, its rapidity in operation, and its cheapness
of manufactare. Itisconfidently anticipated that
these instraments will be supplied at one quarter
the oost of either the Gibraliar or the Malta in.
Strument, The hydroscope levels itself, and
€ives the required result without any reference
%o tables, or any caloulations beicg necessary.
Itis thus the only instrument which can estimate
at each moment the varying distance of a rapidly
movisg object. The instrument is not liable to
accidental injury, and errors cannot be produced

contraction, expansion, or bending of the
tabe. It is not liable to get out of adjustment,
wid errors of adjustment are easily recognised,
aad ag eazily rectified. On this point the Ord-

maase Soleot Committee report i —°* One of the | g

great advantages of this instrument is its length
of radius; * an error of 0'10 inch in éither of
the levels will represent an angular error of only
35 in the total depression, and this ix a far
larger error than is possible without gremt negli-
gence, such as an observed leak in one of the
floats, or its free movement being im some way
checked.”

INSTITUTION OF MECHANICAL ENGI-
NEERS.

THE gencral meeting of the members was held
on Thursday, the 2nd inst, in the ¥mcture
Theatre of tho Midland Institute, Birmingham ;
Henry Maudslhy, Esq., Vice President, in the
chair. The Secretary (Mr. W. P. Marshall)
having read the minutes of the previous meeting,
a largo number of new mombers were elected,
and the officers of the Institution were nominated
by the meeting for thenext wmrusl slevsion, Lhe
following papers were then read : —

ON AN IMPROVYD SAWETY VALVE FOR STEAN
ENTINE BOTIHRS.

THIS paper waws road by ¥Ir. William Naylor, of
London. Thvobjest of the valve is to prevent
the steam, whilst blowing off through the safety
valve, from rising in pressure beyond thellimit to
which the velve iwaljustod. The valve is londed
by a spring wéting through » lever, one end of
the lover ring upon the valve, while the
other end is bent down out of the straight line
tosuch an cxtent that the point of attachment
of the spring, instead of being in the same
straight line with she bearing points of the valve
and the centre pin, is at wn angle of fifty-five
degrees to that line; and therefore, when the
valve is lifted by the steam pressure, tho depres-
sion of the tail end of the lever causes the effec-
tive leverage at which tho spring acts to be
shortened, simultaneously with the extension of
the spring. Hence the increased pressure of the
spring coneequent upon its extension by the
lifting of the valve when blowing off may be en-
tirely counteracted by the shortening of the
leverage at which it acts; and in practice the
bent form of the tail end of the lever is so ad-
justed that, when the valve lifts by the steam
blowing off, the load upon the valve is actually
diminished, notwithstanding the increase of
pressure of the spring. ith the ordinary
safety valves, on the contrary, loaded with levers
and spring balances, the whole increased pressure
of the spring is thrown upon the valve in lifting,
and the increase in the boiler pressure some-
times reachcs a very serious amount. Even a
dead weight upon the valve, as in stationary and
marine boilers, allows of cousiderable increase
of boiler pressure when (the steam is blowing
off. It has therefore become necessary to devise
some arrangement whereby the effective pressuro
of the spring upon the valve may be diminished
when the steam is blowing off strongly; arnd
this is effectually accomplished in the improved
valve by the bent lever upon which the spring
acts. The improved valve is thereby enabled to
lift to the full extent required for affording com-
plete freedom to the steam blowing off, without
under any circumstances allowing the pressure
of the steam in the boiler to increase more than
6 per cent. beyond the limit at whichthe valve
is set to blow off. At the same timo the valve
closes again after blowing off strongly, without
allowing any sensible fall in the boiler pressure
below that limit. The improved valve is in use
on a number of locomotive boilers, and it is
accordingly found that a single valve of only
two inches diameter gives the full arca for the
discharge of the greatest generation of stcam
that is possible; whilst with the twolarge ordi-
nary valves that are generally used of four
inches or even five inches diameter the pressurc
rises very seriously when blowing off strongly.
Specimens of the valve of different makes were
exhibited.

ON AN TIMPROVED MRTHOD OF TAKING OFF THE
WASTE GAS FROM OPEN-TOPPED BLAST FUR-
NACES.

THIS paper was by Mr. George Addenbrooke,

of Darlaston. An explanation was given of the

principles which have to be kept in view in
utilising the waste gas from blast furnaces, and
the advantages of the open-topped system over
the close-topped were pointed out, together with
the objections that have been experienced in pre-

o;‘:Win. has boen seleoted as the distance between the
il

vious plans of taking off the waste gas from
open-topped furnaces. The plan now carried
out for more than a year pest by the writer at
the Rough Hay Farnaces, Darlaston, consists in
forming = ring of openings in the wall of the
furnace all round the neck, at s depth of only 4ft.
below the furnace top, through which the gas is
drawn off by the suction of a chimney into an
external flue sorrounding the neck of the fur-
nace, whence the descending gas main conveys
the gas to the steam boilers and hot-blast stoves,
where it is consumed. The gas openings are
formed by a series of cast-iron segmeants or boxes,
built into the wall of the furnace flush with the
lining, each casting having an inclined opening
through it one foot high, sloping upwards and
outwards into the neck flue. The materials in
the furnace mouth are kept charged up to about
8ift. abovethe top of the gas openings in ordi-
nary working ; and the opening of the gas valve
which covers the descending gas main is so regu-
lated that under no circumstances is the whole of
the waste gas drawn off from the furnace, but
there is always a small quantity of gas escaping
through the materials above the gas openings,
and turning out at the open top of the furnace.
This precaution is necessary to prevent the risk
of any air being drawn down by the chimney
through the materials in the furnace-top; and
also in order to ensure the due preparation of
the materials charged, by drying and warming
them in the farnace-top before they descend
lower into the furnace. At the same time all
excess of gas produced by the furnace beyond
the quantity drawn off through the gas openings
escapes with perfect freedom at the furnace
mouth, the same as in the present ordinary open-
topped blast furnaces, whero the waste gas is not
utilised. In the first trial of this plan the gas
openings were constructed only of two-inch
plates, as a temporary expedient by way of trial ;
but notwithstanding that they were exposed to a
very severe ordeal, by the materials in the fur-
nace throat being on one occasion at a red heat
for two days, from the furnace failing to “drive,”
these openings remained in sufficiently good
order to last more than a year in regular work-
ing. The strong castings that are now adopted
for the gas openings, of which a full-size model
was exhibited, are expected to last for many
years, and probably as long as the lining of
the furnace. The adrvantages found to be
obtained from this plan of taking off the waste
gas, after the experience of upwards of a year’s
practical working at the Rough Hay Furuaces,
are, that it is very satisfactory asto yield, and
there is greater regularity in making of iron, in
consequence of there being fewer stoppages,
whence also there is animportant saving in wages.
From tho great strength of the castings forming
the gas openings, and their advantageous situa-
tion, flush with the inside of the lining, instcad
of having any portion of the gas apparatus pro-
Jjecting into the furnace, next to no repairs are
required; and there is no wear and tear from
the shocks of every barrow load of materials
charged, which do so much damago toa cylinder
carried upon brick arches, or a bell suspended
in the furnace throat. Tho whole height of the
furnace throat is left free for charging, which is
equivalent to giving additional height to the fur-
nace in comparison with other modes of taking
off tho gas; while there is also tho convenienco
of being ablo at any time to burn any portion or
even the whole of the gas at the open furnace-
top without doing any damage. The whole of
the gas apparatus is of very simple construction ;
aund being all placed below the charging plat-
form, it 18 much cooler and more frec for the
men to getat. From the large area of the gas
openings and neck flue, which allows tho dust to
be for the most part deposited in the neck flue,
the gas apparatus is less liable to become foul ;
and the neck flue can be cleaned with the greatest
ease whenever required, by means of doors pro-
vided for the purpose.

DESCRIPTION OF A GUN-METAL TUYERE FOR
BLAST FUBRNACLS.

Mg. N. NeaL Sorry, of Willenhall, read this
paper. The ordinary cast-iron and wrought-iron
water tuyeres at present in universal use for blast
furnaces are both attended with the same defect,
namely, that, after they had been at worka com-
paratively short time, the melted iron of the
furnace mixed with cinder accumulates all round
the nose of tho tuyere and adheres to it, or in
technical language the tuyero *irons;" and this
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increases to such an extent asto require the
tuyere to be taken out and changed, an operation
requiring much labour and time. The new
tuyere is made in a single casting of gun metal,
an alloy of copper with s small proportion of tin
and spelter; and as copper has no affinity for
iron, no iron from the furnace becomes attached
to the nose of the gun-metal tuyere, however long
a time it may have been in the furnace. In fact,
the gun.metal tuyere never *“iroms,” and there-
fore rarely requires to be taken out or changed.
The general form of the ordinary wrought-iron
tuyere has been adopted for the gun-metal l
tuyere; and in order to ensure keeping the nose

of the tuyere properly cool in working, an ample }
supply of cold water is constantly maintained to

the tuyere, and the supply water pipe is carried |
forwards inside the tuyere to within a few inches |
of the tuyere nose. ~The first gnn-metal tuyere '
was put to work by the writer at the Willenhall

Furnaoes more than nine months ago, and has

been at work ever since until a few days ago,

when it was purposely taken out, and found to

remain in complete working order. This tuyere

was exhibited to the meeting, together with a

second gun-metal tuyere of slightly different

pattern, which had been at work for thrce

month without being once taken out, and was

in perfect condition ; and also an ordinary wrought-

iron tuyere, whioh had required to be taken out

after onl three days’ work, in consequence of

the noso having ‘‘ironed” badly. A specimen

was also exbibited of a gun-metal tuyere slotted |
open down the centre, to show the thickness of
metal that is adopted of half an inch at the end
and three.eighths of an inch in the sides.
By the use of the gun-metal tuyeres the saving of
time and labour in tuyering is so great that the
length of time of the blast being off the furnace
at casting time is shortened as much as half an
hour at every casting time, as compared with the
time when the ordinary wrought-iron tuyeresare
used, the gun-metal tuyere being readily changed
in only a quarter of an hour, instead of three-
quarters of an hour; there is accordingly an im-
portant saving in fuel and wages with the gun-
metal tuyeres. An important practical advantage
of the gun-metal tuyeres in working is that the
aperture of the tuyere retains always its full size
of opening, in consequence of the entire freedom
of the tuyere from any accumulation of material
on the nose; whereas the ordinary iron tuyere
requires frequent pricking with a rod to keep the
orifice of the tuyere open for the passage of the
blast, and the apertare is constantly verying in
size, necensarily interfering with the uniformity

of the blast. In consequence of itssuperiority in
this respect, the gun-metal tuyere admits of being
itself employed direct as the blast nozzle, the
aperture of the tuyere being bored out truly
cylindrioal for a few inches length from the nose,
while the extremity of the blast pige is inserted
into the back end of the tuyere and secured with
fireclay stopping.

It was announced that the annual meeting of
the institution for next summer would be held in
Manchester in the beginning of August.

From the oil land we learn that there are nowin
existence no less than 1,457 oil companies, with a
total capital of 869,594,000 dollars.

DOUBLE CYLINDER EXPANSION
ENGINE.

A coNsIDERABLE loss of effective power takes
place in double cylinder engines owing to the
manner in which the steam is conducted from
the high pressure to the expansion cylinders. To
remedy this defect is the object of some inxprove-
ments which have recently been patented by
Mr. Joshus Rooke, of 24, Charlwood.-atreet,
Pimlico. Hifo 'ilnvantilc:n consists in s new sr
rangement of the hi ressure and expsnsion

linders, and of thega]ige valves for admitting
;r o at;an;) fr;m the boilers ::to and for its exit

om the high pressure into the expansion eylin-
ders. In order to prevent as far as possible the
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of the steam in the Euugea which lead from one
cylinder to the other, he places them close
together, as represented at fig. 1, which is an end
elevation. A is the high pressure cylinder and
B the expansion cylinder, and he either employs
a trunk and snnular piston in the expansion
cylinder, aa meenat C, or an ordinary piston and
piston rod is used.

In arranging the cylinders it is so contrived
that the piston of the high pressure cylinder
shall be moving in a contrary direction to that
ofthe expansion cylinder, as is usual in engines
of s similar class. This may be dome either
through the intervention of cranks placed oppo-
site to esch other or by means of intermediate
beam levers, as shown at D, fig. 1 and fig. 2,
which latter represents a longitudinal elevation.
The cylinders may be placed vertically, horizon-
tally, or at any angle with the horizontal. The
nlre E, fig. 2, is a mny-rorted slide valve in
which & certain number of the ports admit and
cat off the steam from the boilers, and the
remainder of the ports serve for the eduction
from the high pressure cylinder and induction
into the expansion cylinder. By these arrange-
ments, after the steam has acted on the piston of
the hgih pressure cylinder it is allowed to pass
through passages in the interior of the slide valve
into the expansion cylinder, and after expanding
in the latter, it passes to the condenser through
an ordinary double-ported slide valve F, con-
structed to ensure the exhaustion of the steam at
the right periods. By these means and with
great simpliocity of construction the passages be-
twem_the two cylinders are shortened, thereby
reducifig the cubic contents of the passages, con.
siderably diminishing the unprofitable expansion
of the steam therein, and consequently obtaining
;uﬁfrrupondmg saving in the conmsumption of

RECEIVING MAGNET.

Taztelegraph has become so extensive that the
manufacture of the apparatus employed is quite
an important industry. In the Morse system—
which is the one in universal use in America—the
eleotro-magnet may be called the central or
ain part of the ap . A short rod of soft
iron is wound with a coil of insulated wire, and
then, 80 long as a current of electricity is passing
throngh the wire, the iron is a magnet. The
oircnit may be a foot or one hundred miles in
length, and any break in the wire in any part of
s length of course stops the current, when the
iron ceases to be etic. The magnet may be
placed in New York and the current may be
in Albany, and by successive breaking

and re-forming signals may be transmitted. The
magnet shown in the accompanyiug illustration is
deacribed in the Scientific American as the in-
Yention of Dr. L. Bradley, of Jersey City, N. J.
It cis wound with naked wire, the only
being the blank spaces between the

several convolations, the courses being sepa-
rated by uymp;;ler ;:‘hthix} paper. By this modi-
a given len of wire gives a greater
tumber of convolutions, and they are brought

u_wuv: W LUT UOUVI®L VUVID, LuUN, WilL B givel re
sistance to the current, increasing the poweror
the magnet.

There are also several minor improvements
which will be seen by examining the engraving,
in which A isthe marble base, a a the brassframe
of the box, b b the glass plates forming two sides
and the top of the box, d the keeper or back bar
of the magnet, E E the helices, seen through the
glass plates, g armatare, h armature lover, ¢ { the
platinam points for opening and closing the local
cirouit, j small ratohet bar on which the adjust.
ing spring may be raised orlowered, K adjusting
stand, 1 | sorew oups for the local circuit, being
conneoted with the platinum points, m msorew
oups for main cirouit (only one visiblein the oat),
being connected with the fine wire of the helices.
The anvil which receives the stroke of the arma-
ture being in one side of the box, ample sound is
given to be read withoat the use of a local battery
and sounder. The adjustments are effected with
ease and facility, the mostimportant of them being
enlarged in ita range by the ratchet barj. The
adjusting stand K is peculiar, having & metal
tube passing through the base and about one-
fourth of an inch above—that portion above being
slotted. A milled-edge wheel having a hub which
is nicely fitted upon the tube and resting upon
the base, has a steel wire spindle which extends
above the wheel for winding the cord of the
spring upon and down through the centre of the
wheel and bub, and through the tube. The
spindle is made fast in the wheel and hub, and
tarns in the tube. This compoand joint of spindle
within the tube, and tube within the hub, gives
double friction, which may be increased at plea-
sure oy opening or cloging the slot in the upper
end of the tube.

But the characteristio peculiarity of this mag-
net is the naked wire of the helices. When the
wire i8 wound with silk the spaces between the
convolutions are fromthe three-hundredth to the
one-hundred-and-fikieth of an inch in width, but
in this helix they are only one eight-hundredth
of an inoh, and have been wound one-thousand.
and-seventy-uinth of an inch. As the power of
the current in inducing magnetism in the iron
core depends upon the number of convolutions
and their proximity to the core, the advsatage
of this more compact winding is manifest.

ON THE DISCOVERIES IN CHEMISTRY
APPLIED TO ARTS AND MANUFAC-
TURES.

By Dr. F. Cracr Carveer, F.R.8,, F.C.8.

LECTURE II.
(Concluded from p. 284.)

The next invention to which the learned lec-
turer drew attention was the gas engine of M.
Lenoir, which we have already fully described in
our columns. He then introduced the interest.
ing and valuable invention of onme of the most

and eminent chemists of England, Dr.
J. Stenhouse, F.R.S., who has devised quite a new
method of waterproofing vegetable and animal
tissues and fabrics. Previously to his discovery,
the modes of waterproofing coneisted in using
bees’ wax and various kinds of drying oils, such

as linseed, the siocation of which is enhanced by
boiling them with peroxides of lead or manga-
nese. Further, you are all aware of the exten-
sive use which has been made of cacutchouc and
gutta-porcha for waterproofing purposes. Dr.
Stenhouse’s waterproofing material is a white
solid substance, having no odour, undergoing no
change through the action of the atmosphere,
and which hasacquired of late great popularity,
by the application which has been made of it ag
an illuminating and lubricating agent,—I mean
paraffin, the discovery of which, in a commercial
point of view, and its introduction into public
notice, are due to Mr. James Young, of Bathgate,
near Glasgow, who has now established one of
the largest manutactories in the world for the
production of this article, notwithstanding it
was considered a commercial novelty in 1852.
Dr. Stenhounse found that if he employed pure
parafin for waterproofing, owing to its tendency
to orystallise, it would not adhere sufficiently to
fabrics. He therefore conoceived the happy
idea of adding toit a few per cent. of linseed
oil, which overoame the defects presented when
paraffin was employed alone, effecting a better
adhesion between the waterproofing material and
the textile fabrics, and rendering leathers more
flexible. Dr. Btenhouse melts together paraffin
oil with a few per cent. of linseed as above stated.
He runs the whole into cakes, and in order to
apply this waterproofing agent he heats the cake
and rubs the materials over with it, or spreads
the melted mixture over the fabric by meaus of
a brush, His process is applied with great ad-
vantage by Messars. Silver and Co. to the water-
preofing of soldiers’ tents, and other materials
of that olass, to the great comfort of the soldiers,
for, without increasing the weight of their tents,
it renders them impermeable, and proteots the
men from rain and its attendant discomfort and
danger, Another most useful application of Dr.
Stenhonse’s waterproofing material is the ren-
dering of leather impermeable. By examining
the specimens you will immediately see the im-
mense advantage that cavalry will derive from
having their saddles rubbed over with this pre-
paration, as it renders the Jeather incapable of
abeorbing moistare, and enables the goldier to
mount his horse aiter heavy rain with as much
comfort as if it had remained under shelter. It
also renders the soles of sLoes quite imperme-
able, and at the same time communicates to
them great flexibility, so that the boots of navvies
and other similar articles are rendered far more
usefal and durable, as we all know that the con-
stant wetting and drying of leather expedites in
a marked manner its decay. There is one more
application of Dr. Stenhouse’s waterproofing to
which I should wish to call your special atten-
tion, a8 it is of interest to the manufucturers of
Manchester and of Lancashire generally. In
those districts large quantities of what are called
waterproofing materials are used in packing
the goods, and preserving them from external
wet or injury. Many of these materials are
made by covering a coarse calico fabric with a
coating of boiled linseed oil, but this class of
paocking is very imperfeot, and loses its strength
rapidly, especially in hot climates, owing to the
faot that boiled oil absorbs oxygen and carries
it on to the fibre, oxidising it, and thereby soon
destroying its tenacity. By applying Dr. Sten-
house's process to the fabrio previously to the
drying oil, not only is great impermeability at-
tained, but the flbre, being saturated with paraf-
fin, is preserved from the subsequent oxidation
which it would undergo under the inflaence of
:.lho atmosphere in the presence of the boiled oil
one.

1 should have wished to have dwelt at some
length on the interesting application which has
been made of late years, especially on the conti-
nent, of another coal product, which, like most
of those whose origin is due to coal, has received
many valuable and beautifal applications. The
one I now refer to is called bisulphide of carbon,
and is applied with great success not only to the
extraction of fatty matters from various seeds
snd fruits, such as olive, linseed, &c., but in
Algiers for extracting from flowers various essen-
tial oils, commonly called perfames, such as
essence of roses, lavender, jasmine, &o. You
will, no doubt, remember also the useful applica-
tion which bisulphide of carbon receives in the
bandsof Messrs. Allbright and Co , of Birmingham,
in separating the common phosphorus from the
red or amorphous phosphorus now applied to
the manufacture of chemical matches. I cannot
oonclude what I have to aaéoreapeodng coal pro.
ducts without stating the fact that, since I had
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the honour of delivering a lecture in this room
in 1862, many beautiful and valuable discoveries
have been made in oonnection with coal-tar
oolours, Dr. A. W. Hofmann has succeeded in
obtaining some magnificent purples, by a process
as curious as it is highly soientific, and such as
might be expected from so talented a chemist.
Since then a splendid green colour, called ver.
dine, and which has the curious property of re-
taining that colour in artificial light,—yesa, more
than that, of increasing in beantyinthe presence of
that light—has been discovered by M. Eusobe.
A beautiful fast black, easily applicable to the art
of calico-printing, has also been devised ; and
lastly, in the hands of Mesars. Simpson, Maule,
and Nicholson, the well.known colour called
magenta, and a beautiful blue called opal, have
not only been much increased in beauty, but
their cost of production has been materially re-
duoed. In fact, at the present day, every shade
of colour is produced from coal-tar products; but
the subject is too vast for me to attempt now to
enter into details as to their mode of production
and application.

I muost now leave the interesting subjects
which have reference to coal and its products,
and pass to another class of manufacture. The
first of these has reference to the refining of
sugar, and among the several improvements
which have been effected in this branch of manu-
facture during the last few years none is more
important in its general bearing than that
recently brought to the notice of the public by
Mr. Alfred Fryer, of the well-known firm of
Fryer, Benson, and Foster, of Manchester. This
gentleman has published some valuable informa-
tion on the composition of the sugar-cane juice,
and the alterations it undergoes under the in.
fluence of heat and atmospheric air, and has con-
ferred on the colonies  great boon by inventing
an apparatas which will effect a great saving in
obtaining sugars. Mr. Fryer’s experiments on
the cane juice teach us that, instead of only ex.
tracting 49 per cent. of the juice, as is usually
the case, when the canes are worked by the old
system, 61 per cent. can be obtained with a good
steam engine having 24in, rollers; aud by press.
ing the megass a secoud time through the rollers
as much as 70 per cent. can be obtained; and
Mr. Fryer does not doubt that even 80 per cent.
may be reached, if more attention is paid to the
pressing of the oanes through the rollers. Mr.
Fryer has also published some interesting facts
on the action of the oxygen of the atmosphere on
oane juice. Thus he has observed that the juice
rapidly darkens, and that this increase of colour-
ation i8 not ouly an indication that the juice is
undergoing deterioration, but that no amoant of
defacation will subsequently remove this colour-
ation. He has further noticed that cane juice
rapidly becomes acid, and the acidity increases
also in a very rapid manner. He gives anin-
stance—=a pattern of too many others—where the
juice, after exprestion, flowed down a spout
250ft. in length, from the mill to the boiling-
house, oconpying in its descent about half a
minute. The amount of acidity increased from
100 to 253, and the colour deepened fourfold.

Mr. Fryer has also published sume very in.
teresting fucts on the influence of heat un the
cane sugar, and [ here take the liberty of ex-
tracting from a puper of his the following facts :
—* We now come to the toiling. All heatabove
140 deg. is capable of exerting an injurious
effect. As regards the time, this effect is propor-
tionate to the duration of the heat; the contina.
ance of any syrap for two hours at any given
temperatare would cause just double the mischief
which would be produced by its continuance ut
the same temperature for an hour. But as re-
gards the heat, the mischief increases about as
the square of the difference from 140 deg., the
highest innocnous temperature. So at 160 deg.
during avy given time o certain degreo of mis-
chiet would be done. To keep the same syrup
for the same time at the heat of 180 deg.,
would give four times the mischief; at 200 deg.
nine times; the difference of 180 dig. from
140 deg. being twice as greatas that of 160 deg.,
aud that of 200 deg. being ihree times as great.”
This miechief consists partly in the change of
colour, partly iu the change of a quantity of cane
sugar or sucrose into fruotose. Both there kinds
of sugar are presentin all neutral saccharine
solatio~s. Bucrose is the ordinary crystallised
cane sugar ; fructose exists wmore especially in
some kinds offruit, such as grapes, gooscberries,
cherries, oranges, &c., which refuse to form well-
defined crystals. Further, I should remark
that, ander the influence of heat as just stated,

cane sugar or sucrose is oonverted into grape
sugar or fructose, and that the presence of fruo.
tose interferes in a most extraordinary manner
by preventing the free orystallisation of sacrose.
Thus, for example, every particle of fructose in
a mixed solution detains from crystallisation its
own weight of pure suzar. In fact, it would be
impossible, after mixing equal weights of loat
sugar and fructose in u solution, to recover the
former in a orystalline state. The change pro-
duced by the atmosphere alone, withoat the ac-
tion of heat, shows the necessity of proceeding
instantly to raise the temperatuare to the boiling
point, and the concentration shonld be continued
withotit loss of time. The temperatare should
not, however, be raised beyond the lowest
effectual heat.

I will now call your attention to Mr. Fryer’s
‘““concretor,” as he terms the apparatus, which
consists in brick inclined corrugated plates,
over which the juice flows; connecting gutters
for joining plates; farnace; flue nnder plates;
tube-box heated by waste heat of farnace; sap-
ply cistern for revolving cylinder; revolving
cylinder, through which the juice is passed after
leaving the plates; curved blades revolving with
cylinder, and exposing the liquor to the hot air;
friction rollers for supporting cylinder; fan for
drawing & current of air through tube-box and
cylinder, engine for driving fan and cylinder;
shaft for giving motion to cylinder by means of
pinion ; and covers for retaining around cylinder
the steam given off from plates. From the far-
ther end of the cylinder a pasty mass is dis-
charged, and, in cooling, it hardens into a non.
crystalline homogeneons substance likcly to be
long known as Fryer's ““ concrete.” Itsmaterial
is simply cane juice deprived of its vegetable
albumen and water, and, notbeing contaminated
by molasses or caramel, is admirably fitted for
the operations of the refiner, and will, theretore,
command his attention. The process is easy to
conduct ; the apparatus is simple and self-acting,
not liable to derangement; it performs a large
amount of work; and therefore proves a mate-
rial saving to the sugar producer.

1f, at the commencement of this lecture, I
drew your attention to the value of intense heat
produced at a small cost so as to enable cur
manufacturers to carry on their various pro-
cesses, it now becomes my duty to inform you
that of late years the cheap production and ap-
plication of low temperatures has become a ne-
cessity, especially since organio products have
been manufactured on an extensive scale. Three
different machines for obtaining these low tem-
peratures have been brooght to public notice,
viz.—Firat. That of Mr. Kirk, who has applied
in a beautiful manner some of the physical laws
discovered by Dr. J. P. Joule and Professor
W. Thomson, in their researches on the mecba-
nical theory of heat. Thas, Mr. Kirk succeeds
in producing a low temperature by condensing
under bigh pressure atmospheric air, which, on
being allowed to resume its primitive volume,
produces cold for the compressed air can-
not resuma its primitive volume without
the essential for its expansion, namely, heat;
and if tho apparatus is properly ocontrived,
which is the case in that of Mr, Kirk’s, the heat
necessary for the expansion of the compressed
air is supplied to it by the body whose tempera-
tare is to be lowered. Although the construction
of this machine is exceedingly costly, still it has
been employed at Mr. Jaumes Young’'s works at
Bathgate with great snccess to the cooling of
paraffin oil to extract from it the solid paraffin
which it contains. The second apparatus is that
of Mossrs. Harrison and Co., of London, who em-
ploy ether as the medium for prodacing low tem.
peratuves., The third is toat of M, Car1é—in my
opinion the cheapest and most practicable appa-
ratus yet invented for the purpose, the more so
that it is applicable for household as well as for
manufacturing purposes. Although T, like many
of you, have witnessed the production of ico by
it at the late Exhibition, still I was not prepared
to learn that it could be &pplied with economy
to the extraction of some of the salts existing in
sea-wator, Still such is the fact. M. Ballard, a
well-known French chemist, after many years’
study and laboar, succeeded in extracting from
sea-water two products, which play a mostim-
portant part in most of our large chemical works,
viz., sulphate of soda and chloride of potassium.
To produce the first, under ordinary circum-
stances, extensive works are required, such as
are found at St. Helens, and Newcastle-upon-
Tyne, where thousands of tons of common salt
are acted on by vitriol, which gives rise to

— s ety
muriatio acid and sulphate of soda. As tothe
salts of potash, the French, as well as ourselves,
are dependent for it upon the forests of Russia
and the native forests of Canada. By M. Ballard's
discovery, France will free herself from a depend.
ence upon foreign supplies for the potashes
she may require, as well as the sulphur, and will
wlgo do away with the pablic nuisanoe, namely,
the conversion of common salt into salphate of
soda. Without entering here into details, lat
me state that M, Ballard operates as follows:—~
In the early part of the epring season, consider.
able quantities of sea water from the Moditer.
ranean are run into large shallow reservoirs, In
the sammer season the water evaporates, s oer.
tain proportion of common salt, separates and
the concentrated water is stored in other reser.
voirs until winter, when it i3 again allowed to
flow back into the shallow reservoirs, where it
vields, during a cold night, thousands of tonh of
sulphate of soda. The mother liquors from which
the sulphate of soda has separated ave allowed to
flow into Carré’s apparatus, where they are sub-
jected to a comparatively intense cold, and yield
large quantities of a double chloride of magne-
sium and potassium, whioh, on being subjeoted to
heatin a farnace, gives hydrochloric acid, magae.
sia, and chloride of potassium. This application
of Carré's apparatus, in this instance, shows the
simplicity and practicability of it. It is based
on rather a different principle to those of Kirk
and Harrison. To obtain a low temperatare he
applies heat to a vessel which oontains a satu.
rated soluiion of ammoniacal gas. This drives
off the gas, which is made to into a vessel
surrounded with cold water, where it liquefies
itself by its own pressure. If, then, theheat bs
removed from under the solation, its tempers.
turo will gradually fall, and it will become again
susceptible of re-absorbing the ammoniacal gas,
thus facilitating its evaporation from the vessel
in which it has condensed, and as it is necessary
for the passage of the liquefied ammoniacal gas
into its gaseous form that it should absorb the
heat from the sarrounding medium, let it be
water or any other fluids, their temperatare will
gradually decrease. The following diagrama will
enable you to understand better the working of
this invention :—

1. Before each operation incline the apparatus
horizontally, and maintain i: about ten minutes
in the position represented in fig. 1. 3. Place
the boiler A in the furnace, and the relrigerator
B in a bucket filled with cold water, so tha
the sammit of the refrigerator be covered with
2in. or 3in. of water. A small quantity of oil is
poured into the tube which is placed ia the upper
part of the boiler, in which also a thermometer
is placed. The apparatus is heated moderately
uutil it reaches 266 deg. The apparatus is then
removed from the fire, and the boiler is placed
in the backet of cold water. The hole of the
refrigerator being stopped with a oork, and the
tin vessel surrounded with alcohol, having pre-
viously nearly filled it with water, the congels-
tion takes.place by the evaporation of the liquid
ammonia in the condenser.

Although the evening is far spent, I cannot
leave yoa without calling your attention toa very
ingenious mode, devised by M. Pelon, for warm-
ing railway carriages during cold weather. You
are too well acquaiuted with the present clumsy
and expensive method now in use to require a0y
description fromme. The only remark 1 shall make
upon it is that it is the boon of those who are in
least nced of it, namely, first.-class passengers,
whilst those of the second and third classes bave
not that luxury supplied to them. To avoid loss
of time, I shall not attempt to describe the
various methods which have been proposed as
substitutes for the one at present in use, but
shall at once state that M. Pelon’s method is
based on the conversion of force into heat, the
heat in this case being generated by friction; sud
from what I have stated in my first leotare you
must bo perfectly au courant of what is under-
stood in the present day of the conversion of hest
into force, and vice versa. All those persons who
were fortunato enough to visit the French Ex-
hibition in 1855 must have been strack witha ma-
chine, invented by Messrs, Mayer and Beaomont,
whioh generated envugh heat to conver: water
into steam and thus obtain a motive power; and
this was effected without fuel or eleotricity, but
by mero frictional heat, which they obtained by
causing & wooden mandrel surrounded with tow
to revolve with great rapidity inside a ocopper
oylinder which itaelf was surrounded withasmall
quantity of water. The great merit of theiuven-
tion of theee gentlemen, and which drew ppoa



Novems:r 10, 1865.

TBE MECHANICS’ MAGAZINE.

301

them the special attention of the Emperor, was
that neither the towed mandrel nor the copper
cylinder were materially injured or deteriorated
after many days’ working, This important end
wasattained by them by allowing a gentle flow
of oil to run constantly through the oylinder,
thus preventing immediate contact between the
towed mandrel and the copper oylinder. In faot,
the friotional heat was produced through the

friction which took place between the particles
of oil themselves, preventing thereby all wear
and tear.  Notwithstanding the ingenuity
displayed in this invention, still as a means
of obtaining motive power it was useless, for
more force was required to generate an amount
of heat than could be yielded by the friction of
the particles of oil. Bat in the application
which M. Pelon has made of this invention to
the heating of railway carriages, the motive

power required to generate the heat being pr

daced without coat to railway companies, as %"
is caused by the very act of the travelling of the
carriages themselves, the cause which account®

for the failure of the principle as a practical
mechanical application, namely, the production
of the force required to work it, is overcome. M.
Pelon propoees to fix one of Messrs. Mayer and
Beaumont’s maundrels under each railway carriage
compartment, and to convey the heat prodaced

by the revolution of the towed mandrel to the
compartment itself by means of metallic ocon-
ducting surfaces, which in their turn will heat
the atmosphere of the compartment. We shall,
Iam happy to say, within a year or two, know if

. Pelou’s invention will be capable of general
adaptation, a8 it is now being practically tested
on one or two of the French railways.

A number of additional mechanics and labourers
bave been taken on in the Royal Gun Factories to
complete the Woolwich guns in course of construc-
tion, s0 as to enter upon a test of their merits as
early as may be.

@otrespondence.

COMPOUND GUNS.
TO THE EDITOR OF THE ** MECHANICS’ MAGAZINE.”

S1r,—Mr. Parsons, in his letter which appeared
in your issue of October 27, contradicts my state-
ment that he did not propose to line a cast-iron gun
with a coiled wrought-iron tube, but admits that he
did not specify such a tube in his patent of 1860.
He does not, however, state when, or where, he pro.
posed it for this purpose, and seeing that fe speci-
fied wrought iron, steel, homogeneous metal, or
other suitable metal or alloy in that patent, I ask
you, had he been aware of the special value of &
tube formed of a bar of iron coiled round & mandrel
and welded into a twist barrel, would he not bave
named it? Mr, Parsons does not specify such a
tobe in his patent of 1862 either, and it was not
until after the publication of my patent, and after
the successful trials of my first gun, that he men.
tions it, for the first time, in a pamphlet he issued
in September, 1863. This pamphlet appeared some
nine months after mine had been extensively circu-
lated among persons interested in gunnery matters,

The term ““ wrought-iron coiled tube ” implies a
tube formed of a bar of iron wound round a man-
drel, and welded into a large twist barrel ; does it
not? Mr. Parsons asserts that he commenced a
patent in 1855 for making coiled tubes. Let us see
what the patent was, Percival Moses Parsons,
No. 496, March 6, 1855 :—** Becondly, my invention
oonsists in constructing the larger kind of fire-arms
or ordnance by winding or coiling bands, strips, or
bars of wrought iron, steel, or other wrought metal,
sEZrally round a central tube forming the bore of
the piece or temporary mandrel, and in forming
such bands, strips, or bars of a taper form, and in
rolling them with suitable grooves, tongues, or
other recesses and projections to connect and hold
together the coils; and in rolling round sheets or
plates of wrought metal and in placing cylinders or
tabes of wrought metal one within the other, and in
uniting the bars, strips, bands, sheets, plates,
cylinders, or tubes, by means of a solder, metal, or
metallic alloy, which will fuse at a lower tempera-
ture than the welding or fusing point of the wrought
melal of which they are composed.”

Now, Sir, what has thissoldered or tinkered can-
non which Mr. Parsons presented to the public”
to do with strengthening a cast.iron gun by means
of an internal barrel made of a welded wrought-iron
coiled tube? I do mnot see that Mr. Haddon’s pa-
tent of 1855 can affect the question between me and
Mr. Parsons, when I have shown that I had made
guns in 1854 by casting round coiled wrought-iron
barrels, The 68-pounder which Mr, Parsons quotes
as having sustained 76 rounds is well known to
have been a most exceptional gun, for, inclading it,
the average endurance of these guns, of 8-inch cali-
bre, is only 50 rounds, commencing with a round
shot and increasing every 10 rounds by a cylinder
equal in weight toan additional shot., The gun of
mine which endured 80 rounds aud burst the 81st
was a condemned 10-inch (No. 2) shell gun converted
into a calibre of 6'6in. or rather Jarger than that of
the 32.pounder. Externally, no doubt, it was about
the same sizo as the 68-pounder, but 1 could easily
have removed two tons of its weight without affect-
ing its strength. The fair comparison would
be the 68.pounder blocks bored to 65in., and
strengthened externall{i Of these there were three.
—(See Parliamentary Report on Ordnance).
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1860. Smooth bore block
of cast iron, cast speciall
for hooping, strengthene:
with wrought-iron hoops.|6'5 | 97 { 16 | 35 | 36

1860. Smooth bore block
of cast iron, cast specially|
for hooping, strengthened
with envelope of gun-

metal .....cceeniiiiinniiinnes 65 (120 | 16 | 85 | 22
1860. Anothersimilargun|65 [120 | 16 | 85 | 31

1868. 10-.inch gun lined
with coiled tube ............|65 {104 | 16 66}l 81

Mr. Parsons, alluding to the last gun, says:—** I
think anyone of common sense and judgment would
have decided the attempt to strengthen them in
this way was a complete failare”! I would draw

attention to the unit of weight of the cylinders for
testing my gun, being 664lb. as compared with
those for the other gunms, viz., 851b. To show
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LIGHT DRAUGHT ROLLER SHIP.

SiB,—About a fortnight since I saw a paragraph

in your paper stating that ‘““an eminent ahip-buiﬁi-
ing firm is about laying down a vessel on an entirely
new principle. It is described asthe light draught
roller ship or water chariot. The principle consists
in supporting a car or vessel above the water level
on axles or shafts passing through rotary hollow
drums or cylinders, which are made to revolve by
steam or other motive power. This car or vessel,
constructed to carry passengers or freight, is sup-
ported by the buoyancy of the drums, and kept sus-
pended above the water level.” I had just matared
a plan for a similar vessel, and prepared for the
construction of a good sized worEing model, and
when I read this I could not help feeling a momen-
tary pang of bitter disappointment. I find that
Mr. A. F. Osler, of Birmingham, is the patentee of
a roller ship. Whether it is the one about to be built
[ know not ; however, he hasabandoned it. Every
parent thinks best of his own bantling, and I con.
fess that I consider my matured plan more likely to
answer for short journeys than Mr. Osler’s or the
one described above, 8o far a8 wo can judge from
the brief paragraph published. One of the first and
rost important conditions I laid down was light.
nees of vessel and cargo. To realise this I gave up
the steam-engine with all its weight of boilers,
water, iron, and coal, and in its stead I projected a
Lenoir gas engine to each wheel, the wheeis them-
selves to be charged with compressed- coal gas for
fuel. By this meansI got rid of the boiler and coals.
But this did not satisfy me, I wanted a still lighter
load, for the more I thought and experimented the
more I was convinced of the paramount necessity
of buoyancy.

My last idea, and the one I now believe most
practical, is to use compressed air for the motive
power. To store this compressed air at as high a
pressure as possible, I would have four or more
large globes made of the very best and toughest
steel. I propose globes instead of cylinders because
the sphere is the strongest of all forms, and steel,
because with it you can get the greatest attainable
stren_th with the greatest possible lightness, The
spherws would also serve as paddle wheels and buoys.
Each pair or line of globes would be connected by a
stroog hollow shaft running through the whole line
in a similar manner to the shaft or a pair of paddle-
whecis. There would be at least two of these
shafts ; more would be advisable. The body of the
vessel must hang from the shafts, its centre of gra-
vity being below the point of suspeusion, the bottom
being flat and abovethe water. In fact, it would be
2 squure or oblong raft hanging from the shafts of
the globes. Up to nine, and perhaps to sixteen, the
spheres would be best arranged in squares. Thers
should not be more than four in the width of the
vessel, any further increase would be better placed
in the length on account of entering rivers, docks,
&c. The greater the number of the gloi)es the
greater the burden and stability of the boat, and
the less risk of capsizing, and also the less danger if
one or more of the spheres were to fail. Each globe
would carry two or more paddles or floats. I know
there are many more floats on ordinary paddle-
wheels, but my globes are intended to revolve at a
very much higher speed. Behind cach of the floats
would be piaced a pipe with one or more open ends
lovking in the direction the vesael is going; this
pipe is brought in communication with the store of
compressed air immediately on its submergence in
the water, and is cut off before rising to the surface
on the opposite side.

It is well known that water (and even air) offersa
strong resistance to any body which strikes it sud.
denly and forcibly ; in this case I think thereaction
would send round the globe with great force. The
water, which would enter some distance in the out-
let pipes, would act as pistons. The intermittent
communication could be made at the bearings. To
reverse the direction of the vessel, a second set of
propelling pipes looking the contrary way to the
first set wculd be required. It would be easy to
construct valves to regulate the pressure and others
to cut off the communication, with the compressed
dir to stop the boat. Feathering floats would be
invaluable. I believe the flats might be made to
feather with the emission and stoppage of the air.
A globe 20ft. diameter, made of %in. steel plate
would weigh about 14,0001b., allowing for rivets
and overlapping. If such a globe were sunk it
would displace 261,7501b. of water. Difference be-
tween ephere and equal bulk of water, 247,7501b.
Take 1-3rd of this as its actual carrying power, this
would be 82,5831b. A vessel of nine spheres would
have an available carrying power of 743,2471b. or
331 tons. This for shafts, floats, ship, and cargo.
Four times nine, or more, might be used. I will
not say what pressure may be carried on the ﬁobel,
but I think we may say 901b. per square inch with
perfect safety, and if 8-8th thick, probably double
this pressure might be carried. Nine globes would
cou;.nin over 36,000 cubic feet of compressed air
at 90lb.

With such a vessel I believe it will be possible to
roll over the water at a speed not yet dreamt of.
There will be no sliding ghtonﬁh the water with all
its attendant friction, With a Light draught, plenty

of power, and well constructed paddles, she would
climb as it were on the water, and run over it as
rapidly as a locomotive on the railsand much more
smoothly. I do not think she could possibly upset in
theroughest ses, and her light dranght would enable
her to go where our present vessols cannot. Her
buoyanoy and lightness would cause her to rise on
the waves like a cork, and the same qualities would
prevent the heaviest seas from harming her, unless
she were fast among breakers. Ordinary ships are
rooted deep down in the comparatively still water
below, and when struck by a Eeav, sea their inertia
and fixedness causes them to receive a heavy shock.
I bave felt such ashock on the Atlantic on board the
Cupard steamer ‘ Arabia” which has made Ler
creak and quiver through all her timbers. My
globo ship would move as buoyantlyas a gull on the
uce of the waters, and gently allow the waves to

288 under her. Her form would greatly assist her

nthis. She would steer in the usual manner.
Every point_of her surface in contact with water
pemg curved, she would meet with little resistance
in turning. Such a boat will frobsbly be the
§uuenger and light goods vessel of the future.

ree from the heat and smell of the steamer, light

and easy in her motions, and unprecedentedly rapid
in her progress, it will be a pleasure to travel in
her. hope the vessel about to be built will realise
my anticipations, but I fear she will not, if loaded
down with the dead weight of boilers, steam engine
and coals, with all the inevitable extra weight of
construction attending them.

Among other experiments made iu working out
the idea of a globe ship, I took several ordinar
fowls’ eggs and blew out the contents through smail
holes inthe ends, and made up these holes with wax.
I threw these frail things in the ronghest parts of
the river Mersey I could find near Stockport. Qne
was carried over a weir 5ft. or 6ft. down after
heavy rain; up it rose to the surface amidst the
foaming water and floated away down the stream to
a sort of rapid.  Here it was interesting to see how
it dodged the heavy boulders against which the
water rushed as though it were a thing of life. I
followed it down the river and succeeded in regain-
ing it, and was much gratified to ind that it was as
sound as when Ithrew it in. Several more I sent
over another weir, but in this case they could not
get away from between where the falling water
first struck, and where it boiled up again. The
egg-shells were continually beaten under by the
tumbling water, and as often sprung to the surface
amidst the foam apparently uninjured. 1 watched
sevoral at least fifteen minutes and then left them ;
on another previous occasion one had undergone
:h;l_ trough treatment an hour and a half when 1
oft it.

I remain, Sir, yours, &e.,
WiLLiax
Stockport, November 2.

Meetings for the IMeeh.

Mox.—Royal Geographical Society,—** Account of his
Dimver{ of the Second Great Lake of the
gile, Albert Nyaoza,'’ by Mr.8. W. Baker,

.30,
Bociety of Engineers.— Discussion on Mr.V, Pen-
dred’s paper on * Loocomution, &0.," 7.

Tuzs.—Institation of Civil Engineers.—** The Telegraph
to India, aod its Extension to Australia and
Ohins,’’ by Bir O. T. Bright, 8,

Truas,—Linnean Society, 8.
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J. 8. MoRrz1s(Westminster).—We bhave already recorded
your geuneral claim to having invented the system of lining
guns with steel or iron tubes, previously to either Masjor
Palliser or Mr, Parsons. We would willingly insert your
last letter upon the subject did it contain any evidence in
support of your claim beyond that afforded by your pre
vious communication.

J. B. (Oldbam.) —We do not know who are the publishers
of the Transactions of the British Assooiation of Gas
M. P y the A iation is its own publisher.
A letter to the Becretary would doubtiess lead to the in-

formation you require,

Hliscellanes,

A valuablg improvement in the manufactard of
fleible air tubing has recently been udopbdb‘
Mr. Ellis Lever, the original inventor. 1n place ol
bevelled or flat iron hoops he substitutes a series of
rings of round iron or steel, for the purpose of
keeping the tubes open. hese 1 )
of being welded, are so united that when p 1
they yield, and can be reduced to one-third the
original sige; but immediately they are released
become a perfect circle of the exact sise of the
tube. The tubing so made is said to be lighter,
stronger, and less costly than the old kind.

The 8t. Thomas’s Floating Dock, when com-
leted, will consist of six pontoons; three of these
ve been despatched from this country, and one of
them is in course of construction at Ht. Thomas.
According to the terms of the cnncession granted
by the Danish Government, the dock should be read
to receive ships at St. Thomas on the 20th of qul:
1868 ; but in order to prevent the possibility of dis-
appointment, the period for completion has been
extended to the 81st of December, 1866.
Professor Romer has announoced the discovery ofa
fossil spider, which resembles the recent genus
Lyooss, in the coal measures of upper silesia. The
interest of this discovery liesin the fact that hither.
to epiders have not been known from any
older than the jurassic, and that now the existence
of them in the palmozoic period is proved.
At the fair of the American Institute is exhibited
the first sewing machine invented and constraucted
by Elias Howe, jun. It isa very neat working
model, made to turn by hand, and quite different in
neral oonstraction from those at present in use.
t contains, however, that essential improvement—
a device for passing a second thread through a lz
in the first—which stope the thread from uara
ling—the idea that made mechanical sewing a
practical art,
Herr Ulex, a chemist of Hamburg, has latel
discovered traces of copper, and in some cases lcu;
in the remains of animals, He has found oopper an
lead in human flesh, and copper in the intestines of
beasts of prey, in beef, in poultry, iu hens’ eggs, in
fish, crustaces, insects, spiders, and snails,
A Corsican machinist, Smitter by name, is now
constructing, at the Pré Catalan, in the Bois de
Boulogne, an a&rial ship of peculiar shape, which
he maintains he can direct by means of propulseurs.
This new balloon will possess the advantage of rising
and descending without the use of
In colouring, or rather adulterating, -
a mixture compounded of m and Prussian
blue is laid on the leaves during the last process
of roasting. This adulteration the Chinese do not
hesitate to carry out on a systematic plas ¢
most extensive scale. Halfa pound of paint ar
colouring material is mixed with each hundred

unds of green tea. The Chinesde readily acknow-
edge the superiority of green uncoloured, bat
plead in excuse for their adulterations the wilfal
preference of the forecigner, by whom alone these
teas are consumed.

Following the example of the English agricul-
tural societies, the Glamorganshire
threw open its ploughing match to all
comers. The Welsh ploughmen are famous
for a keen eye and goinﬁ straight, bat at
the meeting which r tly took place at
Swansea, they had to yield the palm to George
Brown, the champion ploughman of Messrs.
Howard, of Bedford, whose ploughing was greatly
admired by the Woelsh. The first prizes in the
other classes were won by Welsh ploughmen with
Bedford ploughs.

The first of the line of steamers between North
and South America was to leave New York on the
28th September. They are to make the voyage
from New York to Buenos Ajyres in thirty days,
with & mean speed of 200 milesa day.

The American Government tried some experi-
ments recently with cast-iron rifled guns of heavy
calibre. The Scientific American states that these
guns were of the 15-inch pattern, bored 12in., and
wera fired with a charge of 35lb. of powder and &
projectile of 600lb. At the twenty-seventh rg
unbappily, one of the guns burst; bat for this oo-
currence the experiment would have been continaed.
Another gun of the same size bore, but cast on the
Rodman plan, failed at the sixteenth round. After
a fow rounds had been fired from these immense
rifles, the grooves became so filled with the residuum
that it was extremely difficult to get the shot home.
The Rodman gun did not burst, but failed ; that is
to say, it would have burst if the firing had been
continued longer. It is believed, from these expe-
riments, that cast-iron rifles, 12in. in the bore, are

not desirable additions to the American ordnance.
The lesser variations of the air in the barometer

are shown by ﬁntting the m in

tubes, which will rise and fall some inches more

than in the perpendicular, and the nearer the Line

and ons

approaches to a right angle by so much the thore
will the mercury show the elastic force of the air.
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The English Registrar-General reports that the
mean temperature of the s1x months from April to
September, 1865, namely 59'37 deg., has exceeded
any to be found in the records of the last ninety-
four years. Yet the degree of heat was mever equal
to that of several quite recent summers. The bigh-
est of all the returns made to the Registrar-General
this year was 92 deg., reported by the late Dr.
Barker, of Bedford ; and in 1858 the same gentle-
man had to report a heat of 97 deg. at that place.
But in all the ninety-four years the mean tempera-
tare of the six months never before reached even
58 deg., except in five years, and in only one of these
exceeded 59 deg, namely, in 1846, when it was
59'13 deg.

0a 8aturday night, the 7th October last, a por-
tion of the town of Bombay was for the first time
lighted with gaa, and althongh, owing to delays,
that portion is necessarily circumscribed, yet ere
long there is little doubt that Bombay will be a3
well lighted as any English town. The lamps were
lighteg during the afternoon, and as the lamp-
lighters went from lamp to lamp they were followed
by crowds of inquisitivo natives, who gazed in mute
astonishment at the new Western wonder that had
appeared in their midst.

The St. Dizier iron trade has been suffering from
the long drought, but recent accounts state that
sofficient rain has now fallen to enable the iron-
masters to work, and that a great number of fires
baveconsequently been lighted. There is likewise
8 great deal of work going forward in the forges and
rolling-mills. It is feared that the works will be
again interrupted should cold dry weather set in.

A member of the Stock Exchange has placed at
the dispnsal of the National Lifoboat lnstitution a
sum of £400 to enable it to place a lifeboat on the
coast, to be called the *“ Palmerston,” and to be
stationed at Caullercoats, near the mouth of the
Tyne, in liew of the former lifeboat there, which
was becoming unfit for further service. That boat
has performed some of the noblest services ever
accomplished.

A very ingenious contrivance has been made by
MM. Togelli and D’ Allmague, of Paris. They hlow
e small glob » within a decanter or claret juz. This
globe, which has its opening at the side of the
larger vessel, serves to hold a freezing mixture to
cool wine or water 1n summer, and in winter may
be filled with warm water to take the chill off
Burgundy or port.

On Saturday last a formidable addition to the
Italian navy was made. Tha Millwall Ironworks
and Shipbuilding Comparv launched from their
yard at Millwall an iron.clad frigate, the *‘ Affon.
datore.” She is fitted with two cupolas on Captain
Cowper Coles’s plan, and will carry two 10-ton
guos. From her bow projects a huge beak, which
;:l:]lq be fatal to most ships against which it might

riven.

About six o’clock on the evening of the 3rd inst.,
the unusnal phenomenon of a lunar rainbow was
observed in Scotland. For several minutes before
it arrived at perfection it appeared as if a thin
column of smoke were rising from Loch Ryan. The
column snon resolved iteelfinto the shape of an are,
and for at least five ninutes before disappearing the
rainbow stood out in perfect relicf, presenting a
strange and beautiful sight.

The weekly meetings of the Institution of Civil
Engineers will be resumed at the house in Great
George strect, on Tuesday evening, the 14th inst.,
at cight p.n., when a paper by Sir Charles Tilston
Bright, M.P., M. Inst. C.E., ‘“On the Telegraph to
India, and its extension to Australia and China,”
will be read and discussed.

At the general monthly meeting of the Royal
Institution of Great Britain, held on Monday, the
Gth inst., Sir Henry Holland, M.D., D.C.L., F.R.S,,
President, in the chair, Messrs. D. Chauncy Beale
and Protheroe Smith, iI.D., were elected members,
The special thanks of the meeting were returned for
the followine addition to *‘ The Donation Fund for
the Promotion of Experimental Researches,””—
Professor Faraday (third donation), £20.

Anti-fouling compositions do not appear to pres.
per, for the condition of the bottom of the iron
screw steamship ‘‘ Agincourt,” 26, at Devonport,
has created considerable surprise, and well it might
when wa consider the following facts :—About six
weeks since sho was removed from dock after having
been scoured and coated with Hay’s anti-fouling
composition. QOa recently docking her, and as the
water was pumped out her bottom below the line
of flotation lovked, as one of the artisans described
it, *“ like a field of grass,” so regular was the growth
of the weed. Some was nearly 2in. long, and it ex.
tended from stem to stern and down to the keel.
It is supposed that if no composition had been ap-
plied vegetation would not have advanced to the
same extent. There is no accounting for the extra-
ordinary fact. While the ship lay in Hamoaze ver{
heavy showers fell, and an unusual quantity of fres
water camo dowa the harbour,
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BoiLers AND FurnAOES,—1028, 1062, 1064

BuiLpiNGgs AND BUILsiva MaTERIALS,—1043, 1038

UREMISTRY ANp PHOTOGRAPHY—1009, 1011, 1018

OurTivaTIiON OF THE BoIL, including agricultaral imple-
ments and machines,—1013

ELECTRICAL APPARATUS,—1031

Fisrous Fasri08, including machinery for treating fibres,
pulp, paper, L¢., —1006, 1007, 1019, 10332, 1039, 1043,
1057, 1061

Foop asp Brveraaxs, includina apparatus for preparing
fond for men and animals,—1u4l

FURNITURE AND APPatiL, including household utensils,
time-keepers, jewellery, musical instruments, &o.,—
1010, 1018, 1033, 1034, 1045, 1047, 1048, 1050

GENkraL MAcHINEXRY,—1013, 1015, 1020, 1026, 1037, 1054,
1060, 1065

LtanTiNg, HEATING, AND VENTILATING,—1040, 1049

Mgraus, including apparatus for their manutaciure,—
1023, 1083

MisceLLAYKOUS—1027, 1044

Roaps AND VrxmicLxs, including railway plant and car-
riages, saddlery, and harness, &c.,—1021, 1032, 1024,
1025, 1030, 1035, 1038, 1055

SHips AND Boars, inciuding their fittings,—1008, 1017,
1036, 1063

Srean Exainxs, &c.,—1029, 1051, 1052, 1059

WarrARe,—1014, 1046

1006 J. Isnzrwoop. Cerlain smprovements in dyeing or
printing upon the fabric known us** sailcloth.” Dated April
8, 1866

This invention consists in first subwmitting the said
fabric to a solution of caustic alkali until the greasy matter
is removed, after which it is to be washed and freed from
the alkali, and then it is to be submitted to the action of
chlorine gas, or other similar agent, which renders the
surface in a fit state to reccive a mordant such as sumach,
with which it is to be saturated by steeping in asuitable
vessel, When in this state it is to be printed upon in de-
signs by means of blocks or cylinders, and afterwards dried,
and it required pressed between hot rollers, which pro-
duces a glazed and polished surface, and the fabric so
treated may be used as carpeting or druggeting; or pro-
viously to mordanting the surfaces may be covered ‘with a
composition of oil and body colour, which is to be smoothed
by rollers and then printed upon in il colours by means
of blocks or cylinders. Patent abandoned.

1007 G. Davigs. Improvements in butfons and in devices
for securing the same to fabrics. (A commaunication.)
Dated April 8, 1865

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

1008 G, DAvies. An improved composition for prevent-
ing the fouling of ships and other vesssis. (A vommunica-
tion,) Dated April 8, 1866

This posi i y of copper,
acetate of zinc, linseed oil, spirits of turpentine or benzine,
or other equivalent substance, and the residuum of palm
oil or tallow after distillation. Thesesuhstances are mixed
in about the following proportions:—Residuum of palm
oil, 15 parts ; acetate of copper, 20 paits; acetate of zinc,
10 parts ; arsenic, 20 parts; spirits of turpentine, benzine,
or equivalent substances, 25 parts; linseed oil, 10 parts;
total, 100 parts, In order to coat any surface such as
that of the bottom of a vessel ,with the composition, that
portion to be coated should first be painted over with two
coats of the ressduum of palm oil or tallow after distilla-
tion. This effectually prevents the water from coming into
contact with the metal, and, consequently, precludes auy
galvanic actionor oxidation, A ocoa.ing of the composition

] I

is thenapplied over the tallow or palm oil. Patent aban-
ned.
1009 V. A. Prour. JImprovements in pholojraphic
cameras. Dated April 8, 18656

Panoramio views hase heretofore, in some cases, heen
taken by photography, the camera being adjusied first to
take a portion of the view, aud this being effected it is
shifted or turned partly rouud, and the plate ur sensitive

surface moved forward for the next portion of the view to-

be taken, and so on. Great difficulty, however, is ex-
perienced in avoiding the appearance of join lines between
tha different parts of the compound picture. Tu overcome
this ditBculty the patentee employs a screen which may
conveniently be placed u short distance in advance of the
plate or eensitive surface ; this screen, which limits the size
of the portion ofthe picture which is taken ac each opera-
tion, is so made as to shade off, as it were, the edges of each
portion of the picture, spreading, 8> to spesk, the join
lines between the several portions of the picture over a sur-
face of some width, instead of allowiug the join to take
place at a line of inappreciable width, This the patentee
does conveniently by making the sides of the screen of 8 zig-
zag form, like saw teeth, and these are eo arranged that
the poiuts at the ono side correspond to the centre of the
notches on the other side. Putentcompleted.

1010,J DxBxam. Improvements su the means of orna-
menting linen cuffs and collars. Dated April 8, 1868

'his invention consists in printing the designs at onco
on to the collar Ly the application of lithography. The
inveutor produces any kind of design on a printing stone
fromn which be prints iv an ordi.ary lithographic press,
urluy for the purpose the same colouring matters and mor-
dants as are now used in the printicg of similar designs
for application to cuffs and collars, as aforesaid. Patent
abandoned.

1011 A, G. Huxten. Improvements in the manufacture
of soda and potash. Dated April 8, 1865

The objeot ot this inveation is to effect the conversion of

1nh

potash with tic potash, by d posing
of sods or sulphate of potash by mixing therewith
tio lime to bine with the sulphuric acid it con-

tains. and subjecting the mixture to sufficient pressure
(either hydraulic, steam, or mechanical pressure), whereby
sulphate of lime is formed, and caustic soda or ocaustic
potash liberated. Patent completed.

1012 8. Moore. Iimprovements in electro-magnetic
engines. Dated April 8, 1865

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

1013 T. TurTon. Improvements in maokinery for cutlting
files, Dated April 8, 1865

This invention consists in the application of a fixed bed
or stithy block over which the blank of a file to be cut
together or not, as the case may be, with a strip of lead,
type metal, or other suitable metal, is made to pass, and
upon which it firmly rests during the operation of striking
tbe chisel. The hammer and chisel with the necessary
adjuncts are mounted upon a morable frame which takes
the said bed or block for ita centre, and by its means they
are easily and simultaneou-ly adjusted to any of the
various angles required to he obtained in the process of
forming the teeth on the pile and still retain their connec-
tion with the driving power. Patent completed.

1014 J. B. HAusNAN. An apparatus for supporting and
steadying the urm in rifls shooting. Dated April 8, 1866

This apparatus consists of a lesther strap or hand of
metal fastened with a strap and buckle to the left leg of
the pereon shooting; it may be fastened either ahove or
below the knee, and is farnished with a socket of steel,
iron, leather, or any other suitahle material, for the pur-
pose of receiving the end of a hollnw tube of iron, steel, or
tin, in which slides a graduated rod of iron or steel, so as
to be adjusted to any required height, and which may be
retained in position by s spring working into graduated
cats; or the tube may have a slit down the side, with side
cats for the reception of a stad on the sliding rod ; or the
iron or steel rod may be adjusted to the required height hy
beiug made to screw up and down in the tabe, or by other
means and appliances. The top of the aforesaid sliding
rod is furnished with a semicircular piece in which the
arm of the shooter may rest. Or it may be made to grasp
a ring which is riveted to a solid piece of leather or other
material which is fastened round the arm with a strap and
buckle. When not in use the sliding rod is pushed to thoe
bottom of the tube, which may then bs eitherslung to a
bolt or strapped to the arm. Patent abandoned,

1015 J. WaITE. Improved hand drilling machine.
Dated April 8, 1865

This invention consists in the use of & bed plate and
socket, the former to serve as a firm base tor the machine,
or as a support for the article to be drilled, and the latter
to hold the upright standard, to which is afixed the work-
ing machinery. This ists of an axle fixed in a frame
seourely attached by bolts or otherwiee to the said upright
standard ; on the said axle is securely keyed a bhevel wheel,
which works into another bevel wheel fixed on an upright
revolving spindle, secured in the upper part of the afore-
said upright standard, and in the before-mentioned frame.
The upper poition of the upright spindle is formed into a
screw with & lever at the top, whereby the drill may bhe
lowered 80 as to operate on the article to be drilled. The
lower portion of tho above-mertioned spindle is formed
into a socket for the reception of the drill. A guide may
also be supplied to ensure the vertical motion ot the drill
when a y the before foned lever, and, it
thought desirable, the upright standard and socket may he
made in one piece, whe eby lightness and rigidity may be
obtained. Patent abandoned.

10168 A. STewaRrT, Improvements {n apparel.
April 10, 1865

This invertion has for its object the support of the lower
abdominal muscles, the penis, and the scrotum. The ab-
domen is supported by a bandage buckled round the pelvi-,
held in situ by a brace which pulls up the front only of the
bandage. The scrotum is held above the level of the peri-
ne@um by a case attached to the abdominal supporter, kept
in sstu by a tubular elasticstrap running in a case attached
at each side of the peringmum, passiog round tbe thigh to
fasten on the front of the abdominal passage, The penis
is supported by a flap which isa continuation upwards of
the scrntal case and fastening upon the abdowinal pas-
sage. Patent abandoned.

1017 O. F. GHExBBRANT. Animproved mode of and appa -
ratug for deepensiny the botiom or bed of rivers, canals, har-
bours, or other similar places. Dated April 10, 1865

This apparatus consists of a sort of movable dam or
breast wall constructed of timber or other suitahle mate-
rial, and sufficiently strong for resisting the impetas of the
water, and provided with the necessary means for allowing
the dam to he fixed by posts, anchors, or other similar
means, at any spot where tho bottom or bed is tv be
deepened, suitable open spaces being left hetween the lower
edge of the dam and the hottom or bed for the purpose of
causing the water in passing through these open spaces to
be. forcibly obliged to impinge on and deepen the bed or
bottom, and, by the powerful current thus vbtained, carry
along with it gravel, sand, mud, or other similar obhstruc-
tions,whilst, after having thus procured the required depth
of water, the dam is removed to another spo. where the
:lamed operation is again to be performed. Patent aban-

oned.

1018 R. A. BrooMAN, An smproved method of forming
tapered rods and bits. (A communication.) Dated April
10, 1865

This invention consists in forming rods and bits
tapered by means of the biting action of a chemical
bath, instead of by grinding or filiug as heretotore.
Thus the patentee forms cylindrical rods uf circular or
polygonal cross section into tapered or conmical rods by
causing them to descend and rise at uniform or differeatial
speed, and to fixed or variable depth in an acid bath, which
digsolves the metal; the vertical motion of the rods may be
impaited mechanioally or manually. The vessel containing
the bath is by preforence placed under glass to allow the
p;og;rdeu of the operation being watched. Fatent com=
pleted.

1019 R. Feracoussox and W. RaLsToN, Improvements in
;nachmuy Jor finishing yarns or threads. Dated April 10,

865

Dated

According to this invention, in place of finishing yarns
or threads by subjeoting them to pressure alone hetween a
pair of rollers, the patentees construct machines for finish-
ing yarns or threads, when in the hank or ekein, in such a
manner that the yarns or threadsare at the same time that

sulphato of sodw into caustio soda, or of sulphaie of J they are subjected Lo pressute betwosn @ pair of rollers also
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subjected to friction, and this they acoomplish l_:‘y causing

the metal roller to revolve at a g or less

than the roller around whioh the hank or skein passes, and
towards which the metal roller is pressed. The metal press~
ing roller may either be a plain roller, or the surface of th:

1028 W, CLARK. Improvements in horseshoos. (A ocom-
joation.) Dated April 11,1865

The p 1aims, firstly, a 1 jointed horse.
shoe, which is so constructed that it can be expanded or

roller may be engraved or fluted with lines

d in width either at the heel or at an intermediate

its surface; the roller may also bebeated,if deafred. Patent
completed.

1020 W, Brooxes. JImprovements in Asating flles and fAle
dlanks. Dated April 10, 1866
For the purposes of this invention, in place of beati

point b the heel and toe, or at both of the said points,
at pleasure, as desoribed. Seoondly, & sectional jointed
horse-shoe, which ias constructed with one or both of its heel
sections jointed to forward jointed sections, as desoribed.
Thirdly, so oconstructing the pivot pins of the sectional
jointed horseshoe that they constitute a part of the under-

files and file blanks by direct contact with a fire, as is
usually the practice, each file or blank is placed in & highly
heated tubular or boll hamber heated externally, and
it is desirable that the hollow tubular c=amber should not
greatly exceed the dimensions of the files or blanks which
are to be heated therein. Although it is not essential, it
is preferred that there should be ] tubular chambers,
each suitable for receiving a file formed in the same block
or mass, which it is preferred should be of cast iron coated
extornally with flieslay. These tubular chambers are set
over a fire or farnace, and are heated thereby as ove‘nl! from

pping p of the sections, as described. Fourthly,
the use of ocertain projecti pplied to & sectional jointed
horse shoe In such as to strengthen the ions at
the joints, and to constitute calks for preventing the horse
from slipping, as described. Patent completed.

1028 D. PaYxx. Improvements in printing machinery.
Dated April 11, 1885

This invention consists, firstly, in an improved mode or
means of obtaining a longer of the recip ing
table without increasing the throw of the ordinary crank
of the driving wheel, or i ing the di ions of the

end to end as may be, 80 that the files i
may be uniformly heated from end to end. These tubular
or hollow chambers are usually closed at their back ends,
and open in front. Patent completed,

1021 G. Voiar. JImpreved mechanical arrangements for
stopping or retarding railway carriages,waggons, and trucks.
Dated April 10, 1865

This i ion , in ing the buffer rods to
work the brakes, to accomplish which the inventor lowers
the huffers and bhaffer rods toa level with the axles of the
wheels, 80 that the brake bloocks, which are affixed to the
ends of the buffer rods, come directly opposite the flanges
of the wheels. In order that the baffer rods may be so
1 d, the main framiog of the carriage should te pro-
longed downwards, and the buffer rods made to work easily
through bearings placed in the said projecting portion.

P the riages from rusbing upon each other,
distance pieces may be fitted to the back and front framing
of each carriage, and may be made to fold up out of the
way when not required, the said di pieoes being of
such a length that the brake blocks may come against the
flanges of the wheels when the buffers of any carriage are
pressed by tho previous or following carriage or carriages.
As soon as the train is stopped, or a uniform retarded
speed is obtained, the carriages adjust themselves, and so
relieve the wheels from the action of the brakes. Patent
abandoned.

1022 J. J. Myzrs. A compensating wheel to bo used with
losemotives, carriages, and other vehicles on yailway and
tramrouds, in conjunction with or without the wheels now
wused, in erder to obtain at curves and other parts of the road
a rolling snstead of a sledging ion now ¢ffected by wheels
in present use on raslway and oiker tramroads, Dated

April 11, 18656

In perf: g this i tion the i tor uses, first, a
disc oroircle of metal or other materials (of a less di
than the wheels now in use on railway or other tram
roads), to be built of one or more pieces, which disc or
circle is to be keyed fast on the same axle at the opposite
end to another fixed wheel, similar to that now used on
railways, and which wheel the inventor proposes still to
use in connection with, and alternately with, this inven-
tion; and in order to equalise the sizes or diameters of the
disc with the other wheel, he uses (outside the said aiso,
bat oconnected with it) a loose tyre, periphery, or circle of
metal, with an outside flange to suic the shape of the rail,
and to overlap the rail on oue side. He also uses a flange
or flanges in the inside part of the said loose tyre, periphery,
or circle of metal, which is to fit and work inside one or
more grooves or recesses formed or built in the disc or
inner circle by means of two or more metallio plates or
circlea fastened or bolted together. The inner disc and the

hi 1 ¥}

he in dly, in improved
means of giving a uniform or even supply of ink or other
colouring matter to the type or block. The invention
oonsists, thirdly, in an improved mode or means of grip-
ping and holding the papers to be printed on oylinder ma-
chines without requiring the feed boards to move up and
down. We cannot here quote the details of the i ti

or to s place attached thereto, of aulifriction rollers or
-nl:’:lrl' truck: 'l:.:‘ t.:u pnhrpou“ hot hold‘I,:ig up the shuttles in
a zonta) tion while they are being driven thron,

theshed. Patent completed. & criven throngh

1033 L. B. PatLLirs. Improvements in walches.
April 11, 1865 Dated
is {n' ion is more parti y applicabls in making
what are known as keyless watches. Aocording to this ia.
vention the top plate is made deeper than usaal, 8o asto
admit of being recessed or having sioks madethersin, o tha:
the bottom may work in_a siok or recess in the top plate
and by preference the barrel also may work in aaothe;
recessin the under surface of the top plate. The pillar
plate is made solid, with sinks or recesses for receiving Lhe
wheels, keyless mechanism, and escap t. The * "
which receives the lower end of the arbor or staff of the
balance, is dispensed with, and in place thereof ruoh ataft
or arbor is received into the pillar plate, and s cook on the

upper sarface of the top plate. Patent abandoned,

1034 B. W. L. NiooLt. An improved flexdls spring
Jor boots and shoes. Dated April 11, 188 weis

At the waist and between the inner and outer wolo
leathers, ot in a groove in the former or latter, of 3 boot or
shoe, the inventor forms a bed or space to receive a motal
arch ard abutment, which he makes fit and fix in the
following manner:—He makes the metal arch flexible, oy
preference, of tempered or spring steol, and at a short dis-
tanoe from the toe end he forms & slot with aaealargement

Tarpl e

Palent completed.

1027 R. A. BroouMaN, Improvements in apparatus for
storing petroleum and other inflammabdle liguids of less
speoific gravity than water. (A communication.,) Dated
April 11, 1885

This apparatas consists of s well or tank of metal or
masonry, in which is placed a metal holder similar to a
gasholder, and with space between its sides and the outer
tank; the holder is open at the Lostom, and is secured by
flanges and bolts from rising. A dome rises [rom the
centre of thecover of the holder, and the top of the aome
is provided with & manhole. A tube carrying a float is
carried down through the oover of the holder, and at a level
above the cover of the holder there is a water outlet pro-
vided with a tap. The petroleum is admitted into the
holder through a pipe entering the upper part of the dome
on the cover ; outlet takes place through another pipe far-
nished with a tap and oonneoted to the lower part of the
dome. There is a channel at the bottom of the tank for

iving deposited, and for allowing a person
to euter the holder to clean the inside when the tank and
holder are empty. Water fiils the tank and the holder;
then, to charge the holder, remove the cover from the float
tabe, close the maunhole and open the water outlet tap,
and open the petroleum inlet tap; the petroleum falls on
the water in the holder and drives it ont from the bottom
thereof and from tbeoutlet from the tank. Then close the
water outlet and fill up with water, ocovering the petroleum
inlet and outlet pipes. Todraw off petroleum, open the
petroleum outlet tap, when the pressareof the water will
zusz it to run out through the outlet pipe. Patent abun-

ned.

1028 R. A. BaooMaN. A new mathod of applying suction
and dlust and the apparatus employed theresn, (A commu-
nication.) Dated April 11, 1866

The patentee olaims applying suction and blast in metal-
lurgioal fi i and by apparatus based upon
the employment of suction or vacuum acting by inversion
from top to bottom, as desoribed in oontradistinotion to
apparatus which aot by impulsion from bottom to top.
Patent completed.

1029 J. H. Joansox. Improvements in steam generators,
ipplioable also to cond 8 orocolers. (A communication.)
Dated April 11, 1865

outer tyre or periphery are thus strongly d
together, but are at liberty to move independuntly of each
other, and obey the demand at curves to revolve or roli at
variable speeds suited to the eocentricities of the o her
fixed wheel and tho road. Secondly, he uses the loose tyre,
periphery, or circle of metal, with one or more recesses or
grooves internally, and without the flange in the inside,
and he constructs and builds, or casts, the inner disc or
circle, which is keyed on the axle of the carriage, and which
revolves inside the loose tyre, in such a manner that he
may use plates or atuds, or pieces of metal inuned:x"

This i i lates to a peculiar mode of constructing
steam gonerators, which is also applicable to the construct-

ing of d or lers, and ists in the employ
mer.t of a number of hollow slabs or chambers of cast iron,
each slab or chamber being posed of any desired num-

ber of hollow spheres, cast together with curved necks, so
ast blish a free icationb all the spheres
in each hollow slab or chamber. A number of these hollow
slabs or chambers are disposed side by side in any desired
form or arrang N ding to the desired t or
form of the g tor or d to be d, and they

icate with each other by cross connections made at

bolted, or both, to be fitted into the or g
the loose tyre, periphery, or cirole of metal, in order to
and p p ion from each other when in
use, He also uses lubricating means to prevent firing or
adhesion of the inner diso and outer loose type, and to
assist their proper and intended simult or indep
dent action, as may be required with and of each other.
Patent abandoned.

1023 O, Vavauax. Improvements én the manufacture of
fron and steel. Dated April 11, 18656

The pat lai firstly, subjecting the iron or steel
either immediately it is withdiuwn from the puddling
furnace, or after the reheating of the said puddied iron or
steel, to the combined aotion of a steam or other hammer,
Or stamp, or pressing machine, and a blast or blasts of air
directed upon the said iron or steel, whereby the high tem-
perature of the irou or steel is maintained and the sooria
effectually d jescribed. S dly, direoti

one or more of the corners of each slab or chamber., l’atent
abandoned.

1030 J. H. Jounson. Improvements in railways, and in

the means for foating bet: the p gers and

guards of raslway trains, or between two or more different
suati (A fcatl Dated April 11, 1866
The p the bination of one i

main or line extending throughout ".ha length of a train,

12}

or eye therein, which end he wholly or partly encloses in a
flat metal sheath or case, consisting of a plate or plates of
metal cat and raised 80 as to receive the slotted ead of the
spring, and allow room for it to slide backwards and for.
wards therein, the other or abutting eod being made of
increased width, and riveted to the heel of the inner sole
of the boot ; the forward end of the spring is beld in position
by a stud fixed to the sheath or plate. This sheath {s fixed
to the sole by riveting, the stud being passed throngh
theeyelot in the spring when so doing. Patent abandoned,

1038 J. DapLey, Impr ts én couplings for railwsy
cialn-lt:g;o, wagyonas, trucks, and other vehioles. Dated April

M

This improved coupling consists of a hook and eye, one
of each being attached to each end of the carriage, waggoo,
ortruck. The eye, which is composed of iron or stesl, is
made to 1ise and fall back by meaans of a hinge when not in
use, 80 as Lo prevent the carriages or waggons from uniting
when not desired. The hook, which is composed of the
same material as the eye, is made with a sloping poins
turned down at the extremity, 8o as to catch the eye whea
let down—when the carriages are desired to be united, the
eyo sliding up the hook and falling into the recess. Lest
the distance between the carriages, waggons, or trucks
should not in every case be exactly the same, 80 that the
eyes might not fall into the hooks, and in order to screw
up the carriages or waggons or trucks after the coapling
is effected, he makes the hook to screw oat or in hy means
of a star nut, which may he clamped by means of a paul or
otherwise, Latent ubandoned.

1036 R, Torngr, Improved chain or iron cable skhackls,
Dated April 11,1868

This invention oonsists of a twin coupling shackle so
oonstructed as to be of the ordinary shape of the links of
chaius and iron cables, and will act as such, especially in
the oapstan wheels patented by Harfleld, Jaly 23rd, 1859
(No. 1,726), and farther improved by him under letters
patent granted December 15vh, 1889 (No. 2,860), avd May
23ed, 1860 (No. 1,347). The p i
this shackle of two ordinary shackles with oval, or any
other shaped, eyes, buc bent eocentrically 8o as to fit each
into the other interposingly. The outer or 08t
eyes are deeply countersunk to receive the head of asaitable
iron or steel bolt, which is passed through them aad secared
by a steel pin fitted into the inner or lowermost eyes of the
shackles. The two shackles are by these meaas secarely
fixed together. Patent abandened,

1037 G.W, RoTHLES. Apparatus or mechaniom for Aying
tRrough the air. Dated Apnl 13, 1865

‘We canuot here give space to the details of ais inves-
tiou. Patent abandoned.

1038 J. HAworTs. An improved mode of brusking and
cleaning horses and other guadrupeds by mechanical power,
Dated April 13, 1868

This invention consists in brushing and cleaning horses
and other quadrupeds by meaus of a rotary brush, or other
sultable instrument, to which rapid motion is giren by
steam or other power, The brush or other instrameat is
fixed to the end of a pole furnished with loose handles,
and with a roller cr pulley, around which palley passes the
band or strap from the driving power, The brush is capable
of being moved up and down and from one side to anothet,
and v is guided by the attendant over the sarface of the
animal that is to be brushed and cleaned, thereby econo-

ist ! labour aand performing the operations ex-

or between any two or more si with b h oon-
neotions ur cords leadiag to the | b ignal

1Hes

peditiously and effectually, and removing the sandriff or

are to be given, and operating upon spring discs or other
equivalent indi , such b h i or cords
being so arranged with respect to the main line that the
action of any o’pe branch does not affect any of the others,
as desoribed atent completed,

Improvements ¢n the construction

as 4 "
blaat or blasts of air upon the iron or steel during the pro-
oess of rolling the same, in order thereby to maintain the
high temperature of the iron or steel, aud enable the rolls
to effectually remove the scoria from the sald iron or
steel, as described. Patent completed,

1024 8. WriaRT, Improvements in carriage end other
wheels, and in connecting or Axzing the said wheele to thoir
axleboxes. Dated April 11,1865

The patentee claims making metallio hubs of the said
wheels of a hollow cylinder or barrel which is fixed in the
axle box, upon which hollow cylinder or barrel are situated
a fixed and movable plate or cheek, or two movable plates
or cheeks, between which plates or cheeks the spokes of the
whee! are fixed by the sciewing home of the said movable
cheek or cheeks, .r making the said cheeks or plates of the
hub upon tne axle box insiead of upon a hollow cylindcr or
barrel. Also making the ends of the spokes fixed in the
said hubs of a taper or wedge figure, and of greater
strength at the said taper or wedge part than at any other
::n. Also making the said tyres of bars of iton or steel

ving ﬂn;gu on one or both sides, substantislly as de-
Mt atont ted

1031 W, E, Newrox.
f sub ine telegraph cables, and in the mode of ubmcrg)-

L)
ing or laying them in (he wuter. (A i

other i ities without the use of the curry comb, Paiest
completed.

1039 H. Bripson. Jmprovements in olamps for strelch-
ing frames and other purposes. Dated Apiil 13,1885

These improved clamps are f d with a ssties of
tongues or holders either of a cylindrical or a sagmental
form, hung rically on a spindle; these tongues or
bolders hold‘tho selvage of Lthe fabcic oc otber article to be

Dated April 11, 1865

This iovention relstes to the oonstruction of submarine
telegraphio cables, the objeot being to render them suffi-
olently light to float in the water, and at the same time of
such a strength as will enable them to resist any strain or
violence to which they may be subjected, and also suffi.
olently elastio to allow of their stretvhing when ired

st the lower holder of the olamp, whichis
also of a oylindrical or segmental form. these lm-
proved ps_are applied g frame, oach series
of tongues or holders with their lower holder form ove link
of an endless chain, and the fabric is held between two
such chains; or the hing frame iste of & pait of
circular revolving plates furnished with a number o
N or hol

and also of being made to follow any desired curves.
Patent completed.

1032 A. Toaxxr, JImprovements in looms for weaving,
Dated April 11, 1865

This inveation relates, firstly, to an improved method of
actuating the bLasten of the loom, so as to shorten its
motjon and obtain a *‘dwell.’” By means of this *“dwell’’
of the batten the patentee is enabled to take off the greater

g set in the form of a oircle, Patent
completed.

1040 O. Boscaax, J. Bixprazs, and W, Carrov. In-
provements in lamps for burning petroleum, , o
other mineral ois. Dated April 13, 1885 .

The peculiar features or the maia principles ol this io-

i ist in, ficst, ing the bidom, can, or il arast
intended for selling, oarrying, or containing the petrolean
or other mineral oil to be made use of in this lamp, sad t0
be d in such that the said bidon, oas, or

part of the friotion of the reed upon the warp thread

during the passage of the shuttie through the shed. The
second part of the invention relates to a novel mode of
construoting the shuttle-plank or batten of looms for she
weaving of narrow fabrics of, say, from 3in. to 6in. or 8in.
wide, and iste in the ad ion to the shuttle-plank,

craet may serve as an il vessel for the lamp, be resdily
afixed thereto, and when empty removed thereirom and re-
piaced by another suitable can already filled withoil, Se-
condly, in preventing any possibility of a reversion ot im-
pinging down of the flame tow: the oil vessel, aod
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theredy sotting fire to the of! contained in this latter, by
pting ding to Davy’s principle any direct com-~
munication between the flame and the said vessel, by cans-

it, or disengaged from it, at the will of the player. In
order that the motion of the cus may be guided ly in
any required direction where nioety of adjustment is desir-

ing the wick to Aill ap as tightly and p y a8 p
the saction or aspirating tube in which the same is ocon-
tained, besides which the upper plrt.dof the wiok is formed

able, he ts the block or frame upon an axle, or joints,
or pivots. Patent completed.
1049 J, 8. Bioxvorn. TAs mansufacture of an improved

safety fuse, Dated April 12, 1865
The fuse employed is the ordhur{ Biokford’s patent fase,

of tightl p ted by metal

haok:h }{cuat completed,
1041 F. P. Warezx. An improved king utensil, | as

Dated April 13, 1865 6th September,
Ia performing this i ion the patentee makes use of | the fire from b

two vessels, one of which contains water, and may be sub-
j to the dirsction of the fire, or may be otherwise
beated in the manmer of an ordinary glae pot; and the
other ane, intended to contaiu the flesh or other food to be
eocked, is formed 80 as to be partially contained within the
{omer, and t0 partly project above it, and is fitted with a
suitable cover, 50 that the steam or vapour given off d:ar-

rib ‘lnth;;podﬂ“ﬁﬁmd etters patent, dated the
1831, specially prepared so as to prevent
iog thronnl the Coats g, 50 that it shall

ignite a charge only at the end of it. Tho means the
patentes employs for the accomplishment of this ohjeot
areas follows:—The fuse is first varnishedwith the usual tar
varnish, and then covered with another ln}nd yarn. It
is then passed through ish P of 17 parts of
fine potter’s clay, 1 partof giue, 1 part of red lead, and 1
part of alum by weight., The glue and alum are dissolved

her in hot water, and then mixed with the clay and

ing the process of cooking may be d by g
x:foeoaua with the internal surface of such projecting
sul less heated portion of the vessel. The steam generated
inthe outer vessel may be oarried off by a groove or channel
formed in or upon the exterior of the inner vessel, or in any
other ient or suitabl Patent completed.

143 H, S8ixxs and G. JARMAIN, Improvements in treat-
ing wool in order to cleanse it from durrs, seceds, and other
foreign matters, Dated Aprii 12, 1865

In performing this in fon the p steep the
wool for from ten to twenty minutes in s mixture of hy-
drochloric acid aud water, the eaid mixture being made by
sdding one measure of hydrochlorio acid of aspecific gravity
of 1'l14 to from 6 to 8 measures of water being heated to
about 200 deg. Fah. They then slightly wash or rinse the
wool in water before drying, so that the greater portion of
the acid may be removed from the wool, enough acid being
still left in she burrs orother foreign matters to render them
sufficiently friable after the wool is dried to admit of their
being separated from the wool du:ing the rolling or crush-
ing and beating and blowing processes. Iu treating wool
by means of sulphuric acid, they steep the wooi for from
ten to fifteen hours in & oold mixture of water and sul-
phurio acid in the proportion of from 4 to 6 per oent. by
volame of acid of a specific gravity of 1'85 ; they then remove
the wool and treat it in the manner desoribed, with refer-
esos 0 wool treated by means of hydrochloric acid. Pa-
tent completed.

1043 J.WaLxer. Improvements in door locks and latches.
Dated April 12, 1885

Although this invention is principally applicable to
latches baving a sliding motion, it is also applicable to
latcbes which haave a rising and falling motion, The inven-
tion, as applied to the sliding latch of a door lock, is per-
formed as follows : —On the inside of the case of the lock,
aod underneath the sliding latoh, is an axis on which a
lever turns  The two armsof the lever are at right angles
to one another, one being vertical and the other horizontal.
The end of the vertical arm engages with the sliding bolt
by means of a pin or other connection, aud the horizontal

arm has at its end a hole through which a lock or latch
spindle passes at right angles to it, that is, parallel to the
axis on which the lever turns, In the two sides of the lock
case, and near the end of the horizontal arm of the lever,

Jead, with suffivient water to form a thin paste. The fuse is
then passed through this composition, and again oo.un;l

Aoocording to thisinvention the pipesare joined by means
of & ical socket, or conical loose ocollar or thimble, in
which the eod or ends of the pipes are inserted, the said
socket or loose collar being provided with a hole through
which the lead, or other filling position, is i duoed
into the space between the socket or loose oollar and the
end or ends of the plru' rted therei i
tion is composed of pitoh and sand. Patent completed.

1059 8. Dawsow, J. Boraxss, and J. WiLsox. Certain
improvements in metallic pistons. Dated April 13,1868

is invention relates to a novel method of effecting an
even expansion of the metallic packing riugs of metallio
pi ployed inthe cylinders of steam or other engines,
and ists in the application, employment, and use of a
belical, cotled, or other spring aoting with a downward pres-
sure, 80 that when compressed by the cover of the piston
and its sorews they act upon and impsrt a la pressure
to the ordioary V ring employed to expsand the packing
rings, which pressure may be received by an extra ring
encircling the piston block, and be thereby transferred to
the ordinary V ring to press the same outwards to keep the

with another layer of yarn, aod this p is rep
cix times or more, ding to the thickn of \}
ooveriog or the degree of p i quired to p
fire breaking through. lPatent

latad
(4

1080 W. E. Nxwrox, JImprovements in elastic dinders
jo,r lb::u and shoss, (A communication.) Dated April
13, 5

This invention consists in the employment or use, in
place of the ordinary non-elastic shoe string or lacing, of

packing rings in contact with the iuterior surface of the
cylinder. ﬂen oue spring is employed it encircles the
pliston block, and is forced down by the scrowacting on the
cover of the piston, and presses upon the aforesaid extra
ring, the inner lurim of which fits and slides upon the
piston block, its extra surface heing inclined or wedge-
shaped, and aots against the inner surface of the ordinacy
'V ring and presses it outwards. Patent abandened.

1060 J. Rirrox. Improvements in apparatus for lubri-

an elastic binder, in ocombination with hooks, butt

stads, or otber suitable fastenings, 80 that a short string
or binder nut, much longer than the shoe for which it is
used, will be sufficient to tiv the shoe, aud the operation of
tying the shoe will be considerably facilitated, and the
elastio oord will he enabled to accommodate itself to the
motion of the foot and ankle. The invention ??n-islu.

oating spindles, shafts, or other frictsomal swrfuces. (A
communication.) Dated April 13, 1865
The p teo olaims the employ or use of a chamber
oontaining cotton or other fibcous materisl, so placed that
the oil in passing from the cup or reservoir to the surface to
Jubri d shall be pelled to pass through the said
oouow'- or other fibrous material, as described, Patent

farther, in the use of bell-shaped butt in

with a spring, lacing, or binder, so thatthe operation of

lacing up a boot or shoe can be effected simply by whgdlng
e tedi

1061 C. TurNEs and T. Roox.

Improvemonts in looms
Jor weaving. Dated April 13, 1868

1

the string ly round the but , and th

We t here give space to thedetails of this i
Patent leted

operation of passing the end of the string or lacing th h
eyelet holes will avoided. The invention oconsists,
finally, in the use of a tubular clasp in combination with
the elastic oord, and with a button ball or other check at
its end, so that, when the tubular clasp s secared to a boot
or shoe, the cord can be readily attached to the same, or
detsched therefrom, simply by springing the same into the
clasp, or removing it therefrom, and the operation of
replacing an old or toru cord will be materially facili d

10862 R. A. BrooMaN, Improvements in apparatus for
Jeeding boilers, raising water, and propelling vessels. (A
ocommunication.) Dated April 13, 1865

This inventi ists of an tus whioh draws and
discharges oold water by producing a vacuum above hot
water by means of steam or dilated air, and by employing
in preference as a distributor a self-acting float whioh re-

without removing the shoe from the foot. For some cases,
particularly for heavy shoes, it will be convenient to make
the cord partly of elastioc and partly of non-elastic oord.
Patent completed.

1051 A. V. Nxwrow. An {mproved oonstruction of
“’g;lurd',’ tor.”” (A ication.) Dated April 12,
1

This invention oonsists in using the overflow water to
oontrol the admission of the water or steam, or both, tg

gal the i duction and escape of the steam, Thus,
by alternately producivg p and on the sur-
tace of hot water, the inventor forms a liquid piston with

hot water for drawing and discharging oold water; this is
the ch ristic f of the i i Patent com-
pleted. ,

1083 T. Bexwxrr. Certain improvements in the mans-
Jacture of hoop iron, and which said iron preduced from
these impr it also licable for other purposes.
Dated April 13, 1868

PP

the injector, so that the presence inside the chamb

by an overflowing jet shall diminish the nyply of water or

increase the supply of steam, or it may effect both, whilst

the water which has escaped at the point of overflow to
duce this effect, being retained in contact with the jet,

aretwo vertical slots in which the spindle works. The
knobs are fixed on the ends of the spindle. Und h the
borizontal arm of the lever is & spring which presses up the
lever and maintains the latoh in its shot or projected posi-
tion. By pressing down either of the knobs, the latch js
vithdrawn, and by removing the pressure from the knob,
it rises and the latch is shot forward. The position of the
parts described may be inverted, and the withdrawal of the
latch be effected by pressing the knob upwards instead of
by pressing it do ds. Patent completed

1044 G. A, MonTENAT. A new apparatus for ejectin, and
m&dfgg uq!:‘d:iund powder. Dated A'prll 12, 1866 ’
s s not described apart from the d y
Patent complated. oo ™ the drawings

145 J. M, HarT. Improvements in dolting and locki
;::ugm Jor safe and other doors. D”:ud April l';',

For the purposes of this invention the axis of the handle
or other mover of the bolt is provided, not only with a fol-
lower for following and fixing the bolts, and an arm or
sarface to give motion to such bolte, or with a series of
lqch Arms or surfaces to operate a series of bolts, but also
with another arm or surface, or series of thom, to act upon
aad place in position asliding abutment or a series of them
for holding the bolts i position. The patentee forms each
of the levers (: i call blers) of the locks with
aseries of ngs, and the bolts with a oorresponding
senes of stumps at various regular or irregular distances
spart, and each of these levers has also other slot opeuings
or notches to receive other stumps from the bed or other
fized or stationary plate of the lock, so that in the event
of the azxis, or of any one or more of the stumps, being cat
or forced away, the parts may still be held together by
others of them, so0 as to prevent the withdrawal of the bols
or bolts, These levers may be of varioas regular or irregular
thapss. The belly or that part of each of the levers acted
vpon by the key (when the bolt or a series of them is not
operated by such key) is formed with a projection acting
383 stop to enable the key to hold the levers in position
during the locking or unlocking by tho means employed to
operate the bolis. Patent completed.

1048 T. J. MAYALL, _Improvements in
cartridges to be wused therewith, and wil,
Dated April 13, 1865

We cannot here give space to the details of this inven-
tiom. Patent completed,

1047 P. Barry and E. B. 8avers. An improved guide

pplicabls to ing Aé Dated April 12, 1866 o~

This i fon is not d

rearms, and in
other Aroarme.

apart from the drawing

will bo drawn in again whenever the supply of water is too
smail or the supply of steam too great, and thus pro-
duoe a partial vacuum in the overflow chamber, reverse the
previ peration, and readjust the instrument to the new
condition without any waste at the point of overflow.
Patent completed.

1052 H. LxoxBARDT, 4 new motive power engine. Dated
April 12, 1865

The action of this new motive power engine is based upon
the property of solids oc bodies of a certain specido gravity
when immersed in a fluid of greater specific gravity to rise
or ascend to the surface of such fluid. We caonot here
quote vhe details of the i i al leted

This in refers entirely to hook and strip fron
about aud below lin. in width, aud will be understood from
the following description :—The g | size of rolls used
in the manufacture of hoop iron, the power of the eugine,
workmanship, and other 1! ring incid 1 ox~
penses, are all oomprehended for broad hoops, and to use
suca power and appliances for the manafactare of narrow
strips necessarily causes a waste, and increases the cost of
production, iu proportion to the nsrrowness of the strips
produced. To avoid this waste and useless expense the

¢ ducing the iron y for his par-

P 8
desirad thiak:

poes to the by the ordinary p of
rolling, without particular regard to the width of the strip
00 produced, whioh, in a geoeral way, he purposes to be
lin. or 3in. wide, more or less, as oonvenient, and strips
thus prepared and roiled to the proper thickness he pur-

ing into
reference) rotary shears, slittecs, or cutters. Patent

1053 G. RossELxT. A system of motive power to be ap-
plied specially to ships and boats. Dated April 13, 1865

This invention consists in forming at any desired depth,
bat which must be regulated by the draught of the veasel,
and by prefereace towards the forward part thereof, an
aperture oapable ot being opened or closed at will, There
is a pipe in the interior of the vessel, and in communica-
tion with the aforesaid aperture, to convey water to buckets
or floats on the top side of a hydraulio wheel, whereby ro-
tary motion is communicated to the same, its axis trans-
mitting a similar movement to one or two screws or padd|

poses red dths, using for this purpose
(by p

1064 W. BeanDMORR, Improvements in furnaces. Dated

April 13, 1865
i f ists of a hopper or in which

the fuel is placed in the green state; the chamber being
situated above the fire doors, as the coal descends, it be-
comes coked, and in this state ia burned in the body of the
farnace. Patent abandoned.

1065 J. M‘DowaLL, JImprovements in apparatus for
shaping oorks. Dated April 15, 1868

This i fon is not described apart from the drawings.

hamh

wheels, and to pumps or other hanical 'y

for carrying back the expended water into the sea, river, or
other water on which the vessel floats. Oae or two small
steam engines may be used to assist in raising the used
water. The arrangement is snch that the water caanot be
distributed or thrown out into the vessel, and while on the
one hand its admission can he stopped when desired, on tho
other it is ralsed from the interior of the vessel, and always
kept at & lower level than the b hydrauli

Patont complet,

PROVISIONAL PROTECTIONS.

Dated August 18, 18665,
2183 P, Lawrenoe, Basinghall-street, City, merchant.

of the hy

wheel. Several wheels may be apolied to a veasel Lo obtai
measured power and speed. Patent adandoned.

105¢ G. Mouxtrorp. An improved metallic preparation
or ipositi for cleaning, sharpening, burnishing, and
grinding articles of outlery, edge tools for cutting instru.
ments, and for grinding the cards or rollers of carding en-
gines and the surfuces of cylinders and covering rollers for
:;rm kinds of woollen and cotton machinery. Dated April

y

The metals or substances the inventor broposes to use for
the purp of this i fon are principally zinc, spelter,
blende, lead, and copper, with the addition of charcoal.
These materials may be mixed in various proportions, and
a satisfactory result may be obtained even when one or two

rihad
Patent comploted.

1048 G. Jacksow. Improvements in rests or supports for
oues or ofher simslar instruments wsed for billiards or other
simlar games. Dated April 12, 1865

This 1nvention consists in making & movable rest or
Sapport for billiard cues, or other similar instruments,
capable of being conveniently used daring the delivery of a

. In comstrnoting the movable rest, the patentee
uses a block, bar, axle, or frame mounted upon a roller or
rollers, or upon a wheel or wheels, Ia or upun the uppar
Part of the hlock he moants a hole or recess suited tu re-
ceive the playing end of the cue, which is allowed to rest in

itin such & manner that it may be easily connected with

of tLe ing is or are omitted. Patent adbandoned.

1066 A.WxsTHEAD. Improvements im apparatus for sfg-
nalling on railway trains. Dated April 13, 18656

‘We cannot here give space to the details of this invention.
Patent completed.

1087 W.8 Tatss. Improvements in machinery for f.ld-
ing fabrics for pressing. Dated April 13, 1866

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

1058 O, F. CorrsxivLl, Improvements in pipes for com-
veying water and gas, and for other lske purgposes, and @ new
or improved composition for joining the said pipes and other
similur pipes. Dated Aprii 13, 1866

Imp in boots and other coverings for the feet,
which imp: are also applicable to trunks and other
articles for the purpose of strengthening, preserving, or
protecting them. (A communication.)
Dated September 6, 1865.
2292 A. W. Parker, Bow, chemist. Improvements in
foe h and in glaciaria or skating places, aud in

baths.
Dated Septembder 11, 1865,

2322 W, Hewitt, Pimlico. An improved composition
for preventing incrostation in steam boilers.

Dated September 31, 1865,

2412 H, A. Davis, Camberwell. Improvements in appa-
ratus for affizing postage stamps and other labels to letters
and documents.

Dated September 33, 1865. .

2425 G. B, M‘Niool, Glasgow. Improvements in sppae

ratus for obtaining motive power,

September 23, 1865,
2437 J. D i1, Li 1 h Certain imp!

ments in machinery fur cutting or mincing meat, and
stufiug the saame into :linl‘ or intestines for forming
A ¢

Dated October 3, 1868.
2532 W. R. Lake, Soutbampton-buildings, Chanoery-
lane, consulting engineer. Ani d sewing h
(A communication.) ’
Dated October 4, 18685,
2549 J. Webster, Birmingham, enginesr. Improvements
in gas meters.
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2853 H Hughes, Homerton, engineer. Improvements in
mach!nery for shaping metal and other substances.

2863 R. W. Fraser, M.A., Edinburgh, Improvements in
the propelling and steeriog o! steam lhipu or ot.her veuel-,
and in the 'y or app ploy .

Da tod October 6, 18685.

2565 L. R. Whitehead, Birmingham, merchant's clerk.
A new or improved date and other indicator, together with
an improved method of arranging the date papers thereon.

2519 O. O. Croaby, New Haven, Conn.,U.S. Improve-
ments in raffles or frills composed of strips of fabrics, and
in the machinery or apparatus employed for their mana-

lut.uu.
Dated October 7, 1865.
+ 7'2683 J. Priestley, W. Whitworth, and J. Sntcllﬂa,
Sowerby Bridge, near Halifax. Imp in
for grinding corv, seeds, and minerals,
Dated Octodber 10, 1865,
2603 W. Cooke, Park House, St. James's, Certain im.-
provements in window fittings.
Vale, Deptf:

Lty

hanf

2681 H. E. Newton, Ch 1 drafts-
an. Improvements in machinery for weaving the cover-
r:m of blind cord and other tubular fabrics. (A communi.

cation.)
Dated October 18, 1865.
2683 1. Gregory, F.R.G.8., Victoria Park, Mauncheater,
E. Farr, Cavendish-street, snd W. Farr, York-street,

'y-lane,

NOTICES OF INTENTION TO PROCEED WITH

Chorlton-upon-Medlock, M . Imp in
pianofortes, bumonluml, and organs.

2687 J. Rock, jun., t carriage
meuts in common rold carrisges, and in brlkel for the
same.

2689 C. H. Cope, Birmingham, civil engineer. A new
or improved sifter for sifting cinders, slack, and gravel, and
for other like purposes.

2691 T. Catchpole, Lever-street, 8t. Lukes’. Improve-
::benu in reeds for weaving cocoanut, jute, and other

res,

2693 J. Taylor, jun., Christchurch-road, Streatham.
Iinprovements in tiles for roofing.

2694 T. sz. Park-road, Holloway.
the ! of ohemical toys known as

baild 1,

Improvements in
*‘ Pharaoh’s

2605 F. T. Hubert, A b
ments in submarine elecuio ulegnph olblea, nd in 3 appa-
ratus connected therewith.

2608 W. E. Gedge, Wellington-street, Strand. Improve-
ments in the cons'ruction of billiard ublea. and improved
apparatus for ascertaining the degree of elasticity of the

cushions and the strength of the cloth. (A communica-’

tion.)
uu R.Abell, Onmbridgo-uum. Pimlico, carpenter.
ing and ventilating sewers,
2616 D. thlalenl., Bupney, engineer. Improvementsin

parafin lamps.
Dated October 11, 1865,

%2622 W. E. Gedge, SOuthzmpwn-bnildlngs, Chancery-
lane. Improvements in double or single action pumps. (A
communication.)

Dated October 12, 1865,

2629 R. Longdon, Atlow Mill, Ashbourne, Derbyshire,
miller. Improvewents in hurdles for fencing or dividiog
grass and other lands, and for other like purposes.

2631 J. B. Edge and E. Hird, Bolton, Lancashire. Cer-
tain iwpr in hinery or apparatus for twistiag
or doubling cotton or other yarnl.

2633 H. H. Williams, Buckingham.strest, Westminster.
Improvements in sabots for proj:ctiles.

2635 G. and A. Deslandes, Jersey, shipbuilders. An im-
proved method of working windlasses.

2637 H. H. Craigie, New York. An improved overflow
for bllh)l. sinks, and baths.

2639 W. E. Newton, Chancery-lane, civil enginear.
Improvements in centrifogal governors. (A communica-

tion.)
Dated Octoder 13, 1865.

2643 W. H. G Jones, Crosby-square, City, solicitor.

opr hinery employed for crushing, amal-
gamating, aod wuhmg gold quartz, and other minerals
or matters containing gold or uther metal, (A communi-
cation,)

2646 H. H. Williaml. Bnchngham-ltreot Westminster,
Trmpr in g firearms.  (Partly a com-
munication.)

2647 W. Robertscn and J. G. Orchar, Dundee. Improve-
ments in apparatus for finishing textile fabrios,

2649 G. B. Woodruffs, Cheapside, mechanical engineer.
Improvements in sewing machines.

Dated October 14, 1865,

2653 W. J. O. M‘'Millan, gutta.percha shoemaker, J.
Mason, examining officer in H.M.’s customs, and J. V.
Bcarborough, gutta percha shoe manufacturer, Sunderland.
A certain position baving icorrosive and autifoul-
ing properties for the preservation of, and keeping clean
the bottoms of iron vessels, and also for the preservation of
iron sul d and iron str posed to tho action
of the Mmoophm or water,

26565 J. L. Hancock, Tipton, Staffordshire.
ments in apparatus for polishing and brushing.

2057 J. O. Ridley, Ne-cau.lmn-'l‘yne, mechanical engi-
neer. I in tus for applying carbonic
and other g Rases to iron and other metals in & molten state.

2668 0. A. Elliott, Kensington. An improvement in
blinkers for horses and other animals.

2659 R. Stepbens, Green-street, barrow maker. An im-
proved barrow for use by builders and contractors, and also
for general purposes.

Dated October 16, 1868.

2661 F. Wise and K. Field, Chandos Chambers, Adelphi,
consulting engineers, and E. H. Aydon, Wandsworth, civil
engineer. lmprovements in steam boilers and other appa-
ratus applicable to the heating and evaporation of liquids,
parts of which improvements are applicable also to other
purposes.

2663 O. H. Murray, Loman-street, Southwark, machi.
nist. Improvements in the construction of skips for rais-
{’Mllk ballast, corn, ocoal, minerals, and other matters in

1664 J. Orﬂn and T. Om Lm.lo Britain, City, hook-
bi An for books, portfolios,
despatch boxes, and other similar articles.

2666 J., 8. A., G.E., and F. F. Reading, Birmingham,
jewellers. Certain lmproved methods of manufacturing or
arranging the spring bolts and atlendant part of sleeve
links and other like articles where tho means of a portable
conneotion ate required.

2669 H. Skinner, W , signal i T
ments in apparatus for working railway lmlchu. poinu,
and signals.

2671 T. M‘Grah, William-street, Sheffleld. Improve-
ments in the munl of securing the haudlu of table knives
and forks and other similar articles.

Dated Ootober 17, 18685.

2613 A. Fenton, Redditch, W
Improvements in machinery for the manufacture of fish
huooks.

2675 R. A. Brooman, Fleet-stroet, patent agent. Im-
provements in oaloric or hot air engines. (A communica-
tion.)

2676 F. G. B-cardo, eMI engineer, Boulevart 8t. Martio,
Puris. A pnew or imp d steam ing apparatus, or
an apparatus intended to wake available as fuel all or part
of the steam actually evolving from engines into the atmo-
sphere and also to absotb the smoke resulting from the
combustion.

2511 A. H. Hassall, M.D., Wimpole-street.
ments in the preparation of men for food.

2679 E. Beanes, Kilburn. An improvement in treating
animal charcoak

Improve-

hini

shire,

Improve-

serpents.’’
Dated October 19, 1865.

2695 J. Penton, Sheffield, enginoer. Improvements in
forging and swaging steel and iron wheel tyres, and in the
apparatus or tools employed for that purpose.

2697 G. R. Ghiselin, West Strand. An improved appa-
ratus for forming or repairing the mouths of boiler and
other tuhes. (A communication.)

2699 J. Ballard, Patent Galranised Iron and Zinc
Works, Buckland, Dover. Improvements in window hlinas
and screens.

2701 W. Clark, Chancery-lane, engineer. Improvements
in printing or impreslmg and dyeing fabrics and tissues.
(A communication.)

Dated October 20, 1865.

2703 A. L. M‘Gavin, Buokleubury. Improvements in
desiccating the leaves 'and flowers of plants and other
vegetable substances, and in the apparatus to be employed
therein., (A (ommunication )

2707 F. Thompson, Birmingham, saddler. Improvements
in satchels. and in the manufacture of the gussets of
leathor satchels, hage, and purses, and of the gussets of
other articles made of leather,

2713 W. Sumuoer, Ashton, near Preston, Lancashire.
Improvements in machinery or apparatus koown as
**roring,’’ ** intarmedizu," ‘“slubbing,” and *‘ throstle **
frames and * dnnhlen. and also in windiog machines
used for preparing, spinning, and winding cotton, wool,
flax, silk, and other fibrous substances.

2717 R. Biessy, Trinity-square, Southwark. Imorove-
ments in apparatus for splitting and preparing cane.

Dated Octrber 21, 1865.
2725 J. H. chkson, Great Dovet-nreet,. Smnhwuk flax
. Impro ts in the process
of, and muhlnery for, preparing flax, hemp, jute, China
Rrass, and other analogous vegetable fib res for spinning.

2727 J. W. Lea, Arundel-ttreet, Westminster. Improved
aoparatus to be fitted to windows when cleaning, painting,
or otherwise,

2731 W. Parsons, Toronto-terrace, Brighton.
ments in mortising machines.

2733 A. Parkes, Birmioghawn.
telcgraph conductors.

Duted October 23, 1865.

2735 J. Orvis, West Roxbary, Mass. , US,, mumfao-
turer. Improvements in the coustruction of hraces for bits,
applicable also as stooks, handles, or holders for holding
tools and other artioles to which stocks, handles, or holders
are applied,

2737 W. E. Gedge, Southampton-buildings, Chancery-
lane. An improved axle hox for supplying oil to the jour-
nalsof railway vehicles. (A commaunication.)

Dated October 24,1866.

2745 H. Bateman, Barnes, surveyor, and E. G. Garrard,
Vauzhall, wine merchaont. Improvements in the construo-
tion of pumps for raising or fo:ciug water or other liquids
or fluids.

2747 D. G. and 8. Staight, Charles-street, Hatton
Garden, mercbants and mauufaoturers, and J. Cheverton,
Elm Villa, Tutnham Green. Im provements in the manu-
facture of keys for piannfortes aod other ma:ical instra-
ments requiring such keys, aud in parits connected with

such keys.
Dated October 25, 1865,

2749 W. Clark, Chancery-lave, engineer, Improvements
in bath apparatus. (A commnnioauon )

2751 G. L. 8Scott, M I t
in apparatus for mouldmg toothed or other wheels or pulleys
on portions of circles for casting.

2763 G. A. Huddart, Bryakir, Oarnarvonshire. Improve-
ments in buttons and in attaching buttons to garments or
fabrios.

2756 A. B. Blackburn, York-buildings, Adelphi, Im-
provements in apparatus to facilitate signals being made
by passengers in railway trains,

Improve-

Improvements in electric

LIST OF SEALED PATENTS.

Bealed Novemnber 3, 1865.

1270 J. Buchanan 1288 C. 8. Baker

1273 J. OCasey 1316 E. Cordonnier

1274 J. H. Johnson 1328 T. Craig

1278 R. K. Caoley 1333 H. J. Bart

1217 P. Welch 1335 W, Clark

1283 T. J. Mayall 1348 H. A. Bonnerille

1290 8. L. and A Fuller 1357 R. Leddicoat
and C. Martin 1370 W, R. Williams

Sealed November 7, 1865,

1278 J, O. C. Halkett 1318 T. Sm(th and II.
1284 G. Hartley
1294 H. W, Hart 1320 'l'. mldnson and W,
1297 J. Forbes Snodgrass
1298 J. Melvin 1345 H. Besley
1299 P. Brach and R.| 1346 J. Danglish

Irvine 1361 G.Walton
1304 J. Goviwin 1362 A. Chavanne
1305 J. H. Johnson 1383 T. Marsden
1307 W. Jamieson 1417 T. Calvert and D.
1309 T.J. Mavall Montgowery
1312 D. Elbs and M.| 1465 1L Tipper
1507 W, Clark

Uillas
2289 T. Nicholson

1313 A. Parkes
1327 T. Davis 2337 W, J. Murphy

PATENTS.
From the London Gasetts, November 7, 1885,
1693 P. A. le O, de Fontal H hoe nails.
(A ication.)
1896 C. R. Bamber, Magnesiam light.

1700 M. Ashby. Distillers’ refrigerator.

1701 J. E. Bpanoghe. Motive power.

1710 H. 8haw. lhurdingn:lvuy carriages.

1714 J. H. Johnson. Cntton gins. (A commanication,)

1716 H. G. Fairburn. Forming coal dust into lumps.

1727 W. Botham. Fe=ding boiler tubes.

1731 J.Cox. Oars.

1733 A. l?rineo. Sal!-ncting)apptntu for feeding high
A icati

1137 W, Schofleld. Gas retorts.

1744 W, H. Davey. Washmg machines.

1746 L. Faure. Railway carriages.

1747 G. Davies, Knitting 1 (A i
tion.)

1749 J. Atkins., Moetallic tubes.

1758 G. and D. Hurn, Mats.

hi

1760 M. B Steam pumping m
1770 R. A. Brooman. Dusolnng pitch. (A communi-
ocation.)

1771 W. E. Gedge. Circular endless railway. (A oom-
munication.)
1779 H. Emanuel. Ornaments for personal wear.
1783 J. H. Smith. Harmoniums.
1784 W, Thomson and C. F. Varley. Electric telegraphs,
179¢ P. M. ©. Béziel. Chains.
1795 A. F. Morelle. Pocket gas generator,
1796 E. H. Waldenstrom. Metallic bolts.
1866 J. P, B. le Patourel, Ventilators.
1893 R. C. Rristol. Slide valves.
1913 W, K. Newton. Valves. (A communication.)
1915 M. P, W, Boulton. Motive power.
1948 R. Mortimer. Impressing railway tickets.
i2092 W. Ii. Newton. Barglarproot lock. (A communica-
tion.)
2108 J. Broun. Raevolving firearms.
2212 E. Davies and R. H. Tauaton,
2223 W. Clark. Propelling vessels.
tion,)
2260 J. Lake. Tabular steam boilers.
2296 J. Dawson, Supplying charcoal to sugar decoloar-
ising vessels,
234t J.P. Woodbury. Locomotive car.
2380 G. A, Keene. Feathering paddlewbeel.
2437 J. Donnell. Minciug meat. (A commaunication.)
2534 O. J.Tinker. Lozenges.
2584 C. H. Mellor. Telegraphic communication.
2585 H. A. Boaneville. Tanning skins. (A communi-
cation.)
2631 J. B. Edge and E. Hirl. Doubling cotton.
2636 W, Mather. Heating calender howls.
l26(3 W. H. G. Jones. Washing gold. (A commanica-
tion.)

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

Opposition can be entered to the granting of apatent to
any of the parties in the above list who have given notice
of their intentiop to proceod, within twenty-one days from
the date of the Gasetts in which the notice appears, by
leaving at the Commissioners’ office particularsin writing
of the objection to the application.

Drill brace.
(A commaunica-

PATENTS ON WHIOH THE STAMP DUTY OF £i0

HAS BEEN PAID. .
2069 W, Clark 3008 H.Griffin
2971 D, Scattcrgood 3010 O. O. Hevl
2978 J. M‘Kean and T. 3013 T. Greenwood aad J.
Greernall Schafield

2985 J. Shirt and OC. 3052 A. Graemiger
Brigga 3075 E. Kirby

2987 A. C. Dewies 3111 J. B. Edmondson, J.

2998 J. Petrie, jun., and Carson,and J. Blay-
J. Teal lock

PATENTS ON WHIOH THE S8TAMP DUTY OF £10
HAS BEEN PAID,

2419 N. S. Dodge
2460 E. Fielding
2481 H. N. Penrice
2505 J. L. Jullion

2439 G. Davies

2458 J. Fowler, jun., R.
Burton, and D.
Greig

LIST OF SPECIFICATIONS PUBLISHED
For the Week ending November 4, 1865.

Pr. |No. ! Pr. |No. | Pr.|No. |Pr. |No.|Pr. | No.Pr.

No.

8. d. s d s.d s.d. s.d. s.d,
3167#(0  4/3237 0 10[3242{1 0|3247(0 4[3252(0 1032670 &
323300 132380 813243'0 10/3248l0 8'3253l0 5ls2880 €
3234)0 432391 432441 ©|3240)0 4]3254|0 10]328%0 It
32350 452400 4{3245.0 4[3250[1 2/3255/0 #[s260/0 4
3236/l 5[32410 10 msl'o 4(3251(1 0©[3256/0 4

1

Notx.—Specifications will bo forwarded by post from th’
Great Seal Patent Office (publishing department) oo re’
ceipt of the amount of price and postage. BSums exoeeding
5s. must be remitted by Post Office Ordcr, made payable 2¢
the Post Ottice, High Holvorn, to Mr. Bennett Woodcrofiy
Great Seal Patent Office, 25, Southamptom-buildiag‘s
Chancery-lane.
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STEAM BOILER EXPLOSIONS.

OTWITHSTANDING the horrible list of

deaths NI:?. lI:nn:ilt:.i;ions from steam boiler
explosions which eve ear—nay, ever
;.,l;lg‘—produees, ther:y aply)ears to bZ little o{
o increase in care and circumspection in
these matters, and, as a consequence, 1o
diminution of oatastrophe. If accidents from
this cause are not on the increase they cer-
ninly are not on the decrease, nor can they
be exposted to decrease while carelessness,
indifference, and parsimony prevail. The two
shief evils acoompanying the use of boilers
e ess and incompetenoy, and these
weat the bottom of most accidents. If we
take up the monthly reports of the Boiler

Insuranco engineers, we rarely find explo-
sions aeeonntasut!or b;r any otberythan oircum-

siances of the most oulpable neglect or the
gromest ignoranoe and inefficiency on the part
of those in charge. Often, too, does the par-
simonious spirit of the proprietor lead to dis-
uter, when he higgles and bargains about a
pew boiler. He cuts down the price below
the figure at which a respectable house will
take the job; he, however, gets it done—by
wlwm{m how only oocur t% him when a
ooroner’s inquest is sitting. But parsimon
does not stop at the boiler; the att.endantl'z
ined with and beaten down for a few
ings & week, and sheer ignorance often
goes to take charge of an explosive machine
whioh the greatest care and knowledge alone
should control. But it is the old story, and
wme men never seem to know that if they
want a good articlo they must pay a fair price
forit, and that a respectable maker’s name,
whether on a boiler or a coat, is the best
gurantee for its wear. Of course, this as-
sumes proper use ; a coat will soon be shabby
by careless usage, and a boiler will as soon
Geteriorate if adl}( tended. Two cases in
pintoccur in Mr. Fletcher's last report to the
(ommittee of the Manchester Boiler Associa-
fion, one having reference to negleot, the
other to incapaocity, and both involving parsi-
mony. The first case was the explosion of an
ordinary Lancashire mill boiler, having two
fumace tubea and teing internally fired. 1Its
was 30ft. 6in., its diameter in the
shell 8ft, 2in., and in the furnace tubes 3ft.
lin., while the thickness of the plates varied
{mn_sosin. to 7-16in. in the shell, and was
i-16in. in the furnace tubes. The ordinary
vorking pressure was about 40lb. on the
3::!'0 inch, whioch is mot too high for this
of boiler if well made and well kept.

The boiler was s mere wreck, and the pre-
hises were seriously damaged ; we need hardly
ad that there was loss of life and injury.
There eould be no question as to the cause of
the explosion : the flues were not faulty, and
there were no signs of overheating of the plates
through shortness of water. The explosion
simply arose from the rupture of the shell in
tousequence of the plates being reduced in
mny places by external corrosion to the
thickness of a sheet of paper. The boiler was
: chmﬁ one in the first place, and had been
U work about eight years ; there was constant

tkage, constant repairing, and constant ad-
Ministration of a dose of horse-dung. Of course
the story was that this medicine was for the
Yater and not for the boiler—to soften the
former, not to stop *he leaksin thelatter. But
wusidering the condition of the shell, and the
general for which horse-dung is put
1nto boilers, it is not hard to assign the true
fanction to the dose which was given after
every cleaning. What makes this case worse
bithe faot that the boiler was well known to be
I an unsatisfactory ocondition, so much so that
& bilermaker had been in_negotiation to re-
Place it by & new one last Whitsuntide. But

probably the proprietor, mindful only of pelf,
could not bring the boilermaker tohis terms,an
80 resolved to use the old kettle a little longer
to balance matters. However this may be,
and whatever may have been the qualifications
of the attendant, this certainly was a case of
the most flagrant neglect, and one which could
not have occurred under competent inspection.

The second case occurred with a converted
marine boiler, of the steam-tug class of con-
struction. It wasa second-hand affair, and had
seen some service afloat before it was set to do
duty on land.  The shell was cylindrical and
internally fired, but the flue, instead of going
straight through from the front to the back, as
in the ordinary Cornish boiler, returned in a
horseshoe shapeto the front end, and passedout
through the bottom of the shell into an under-
neath brickwork flue loading to the chimney.
In steam vessels the return flue of these boilers
passes out through the top of the shell by
means of an uptake, on which the funnel 1s
planted. In adapting this boiler for its new
work, however, this uptake had been removed
and exohanged for the downtakeleading to the
brickwork flue above referred to. The boiler
was about 13ft. long, 5ft. 6in. in diame-
ter, and the plates generally about 2in.
thick. Here was a boiler badly constructed,
badly used, and badly tended, a boy only
fourteen years of age having been appointed
engineer a few hours before the explosion
occurred by which he was killed. Comment is
surely superfluous here. The poor littlefellow,
in his ignorant anxiety to get up steam, had
only lashed ¢hree bricks on to the lever of the
safety valve in addition to the ordinary ball
weight! The actual load amounted to 1001b.
per square inch on the crazy old concern. The
pressure does not appear to have reached this
point, however, for it is stated that the gauge
only registered 50lb., a minute or so before
the explosion. But the boiler was so badly
constructed that even this pressure was quite
sufficient to account for the explosion, as may
be inferred from the fact that the return flue
tube was oval in shape, measuring 2ft. 6in.
vertically, and 1ft. 4in. horizontally. This
form is weak, and in fact any departure from
the oylindrical in furnace and flue tubes
materially impairs their strength, if the differ-
ence is only 2in. In the present instance the
flue departed as much as 14in. from the cir-
ocular shape, and, besides this, wasnot of a
true oval, but was flat or wall-sided for a
height of 18in. from end to end. The form
of the downtake also was weak, one side pre-
senting a flat surface of 2ft. 6in. square,
the plate at that part being only 5-16in.
thick. In short, the boiler was utterly unfit
to drive a non-condensing engine at a pressure
of 40lb. or 501b. square inch, although it
might have jogged on for a time with a con-
densing engine at 20lb, pressure. What with
the weak construction of the boiler and the
way in which the safety valve was overloaded,
there is no difficulty in accounting for the ex-
plosion.

The question which naturally arises is,
how many of these rickety, badly tended
machines are there about us, and where will the
next mine be sprung ? That there are such
there can be no doubt ; their whereabouts may
only be developed by the coroner’s inquest
when it again sits on a few more atoms of
parboiled humanit{. It is an outrage upon
society that men should not only be allowed
to glaoe these engines of destruction in our
midst, but that they should be under no
responsibility as to the tending of them. If
no sense of moral obligation exist, it is time
for authority to interfere and enforce those
oonditions which the wellbeing of the country
demands. We cannot conclude without re-
ferring to the ignorance manifested by some
boilermakers. This is especially observable
in the case of the explosion last alluded to,
where the maker who converted the boiler
from a marine to a stationary could not
account for the explosion, neither could a
second maker by whom it had been repaired,

J

and considered perfectly safe. The hydraulio

d | test—the general adoption of which is so much

to be desired —was not applied at the time of
the alterations, or the weakness of the flat-
sided flue would have been apparent and the
explosion averted. But the best-constructed
boiler could never stand such a reckless over-
loading of the safety-valve as that above -
recorded. If owners will not learn the lesson
of responsibility of themselves, they will have
to be taught it in a way the least palatable
to liberty-loving Englishmen.

PNEUMATIC VERSUS LOCOMOTIVE
RAILWAYS.

HE accomplishment of the longest distance

in the shortest time isthe great mechani-

cal problem of the present age, which theo-
retically aims at the virtual aonihilation of
time and space, whether relating to the transit
of words, materials, or individuals. With
respect to the first of these, the electric tele-
graph has not only theoretically, but, we may
even say, practically, accomplished the solu-
tion of the problem. The steps made towards
accelerating the transit of the second and
third are moasured by the average maximum
speed attainable on our railwaysby the goods
and passenger trains. For some years back
there has literally been no progress made on our
railways. By progress we do not mean the
mere extension of the railway system or the
multiplication of lines over the kingdom, and
in fact over the whole world ir general, but
that increase of speed which we are now en-
titled to expect should have taken place since
the introduction of railways, but which
certainly has not. When Stephenson, in the
first competitive trial of locomotives, carried off
the prize of £500 with the ‘‘Rocket,” he
drove it for a portion of the way atthe rate of
twenty-five miles an hour ; and every railway
traveller is well aware that the ordinary passen-
ger trains do not even reach this. It is evident,
with respect to the speed attainable on our rail-
ways, that we now and for some time past have
reached aclimax and are precisely in the same
comparative position as the old mail coaches
whenthey reached a speed ofabout eight or nine
miles an hour. There they stopped, and there
they would have stopped until the end of time,
So it is with our railways. A certain speed
has been reached—say, a maximum of fifty
miles an hour and no more. Nor wiil a higher
velocity be obtained on our present lines or on
any others constructed in a similar manner, and
on what now seemsto be the orthodox principle,
which entails the adoption of harp curves and
steep inclines as an indispensable accompani-
ment of railway construction. It is not that
the necessary motive power could not be ob-
tained, for, leaving out of consideration the
enormous expenditure and the questionable
nature of the advantages attendant on a large
increase of locomotive power, any degree of
speed might be produced, but the manner in
which our lines are constructed does not admit of
more than acertain speed consistent with safety.
That speed has been already attained, and it is
in vain to suppose that a higher one can be
reached on any line constructed on the present
system. If, then, the locomotive principle is to
be adhered to in our future railways, the roads
themselves must be altered beforo that degree
of speed is attainable which will before long
be demanded by the exigences of modern ad-
vancement. It is worthy of remark that when
railways superseded the mail coaches the first
operation necessary before the improved
method of locomotion could be introduced was
the alteration of the road on which the locomo-
tion was to be conducted. 'We do not at pre-
sent propose to enter upon a subject so_vast
and comprehensive as the alteration of our
present railways in order to afford the desired
velocity. There is another principle, viz., the
pneumatic, which although only on its trial
gives fair promise of supplying the above
desideratum. The experiments made last
year at the Crystal Palace have demonstrated
beyond a doubt that it is possible in am
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engineering point of view to apply the prin-
ciple to passenger traffic. Nor will the cost be
ound to be so excessive as is generally
imagined. The first item, and often the most
serious in the construction of a railway, is the
purchase of the land. This item is reduced to
a minimum in a railway on the above prin-
ciple, firstly because it is a continuous tunnel
or tube (although not necessarily under-
ground), and secondly because it admits of
very steep inclines which would have the
effect of reducing the cnttings and enbankments
to very insignificant dimensions and cause the
line to approximate more to a surface line. It
is not at first apparent why the pneumatic
principle admits of inclines and curves which
could not obtain on the locomotive lines, for
the resistance to be overcome is the same. It
is because on the latter principle the whole
motive power is directly affected by the con-
struction of the road, whereas on the former
it is altogether independent of it. A locomo-
tive consumes a large amount of its power in
moving itself, the expenditure of which in-
creases rapidly in proportion to the gradients
and curves. Leaving out of consideration the
difference in expense between stationary and
locomotive engines, the adoption of the former
will yet considerably reduce the cost of the
permanent way. It is asserted by the managers
of ironworks that every additional order they
receive for railsis for a heavier description
than the preceding ones. Rails of 801b. and
90lb. to the yard are the only weights which
will stand the terrific pounding of the driving
wheels of an express engine, while others of
501b. or 601b. would be sufficiently heavy for
the traffic of carriages and waggons alone, and
last very much longer.

In comparing the first cost of the two prin-
ciples, we have thus at the outset a direct
saving in favour of the pneumatic, respecting
the important items of land, earthwork, rolling
stock, and permanent way, items which are
common to both. Against this, however, must
be set the cost of the peculiar construction of
the pneumatic railway, of which the heaviest
portion is the tunnel or tube in which the
carriages are conveyed. On the supposition
that the tube would be made of brickwork,
the cost would not exceed that of those por-
tions of the Metro?[olitan line which are con-
tinuous tunnels, It is probable that it would
fall within this amount, as, in consequence of
the locomotive being dispensed with, less head-
way would suffice, and thus the sectional area
of the whole tunnel would be reduced, and a
corresponding saving effected in the quantity
of material employed. In the experimental
trial at the Crystal Palace quoted above a
headway at the crown of the tunnel of 10ft.
allowed the largest carriages on the Great
Western line to pass. The least headway
allowed on the South-Eastern Railway, from
level of rails to soffit of crown of any arch, is
13ft. 6in., or about one-third more. On
the other hand, it is questionable whether
an iron cylindrical tube would not form the
best enclosing medium. It would possess
decided advantages when the line crossed a
river, supposing circumstances did not permit
of its passing under the surface of the water,
for, by being madeadditionally strong, it would
serve the purpose of a bridge not only in this
particular instance but wherever any interven-
ing space required to be spanned.

There is no necessity for the tube being
continually undergrouad, as might be sup-
posed, judging from the short pieces of line
constructed. In fact, it would be impossible
that it should be so in applying the principle
to railwaysin general. The most advantageous
cross section of road would probably be a cut-
ting just deep enough to cover the tube all
over and so protect it from the influences of the
weather. Wehave before stated that, in conse-
quence of the motive power on the pneumatic
principle being unaffected by the resistances
of the road, it will be able to afford a velocity
greater than our present railways can give.
It mustnot, however, be inferred from this that
steep inclines and sharp curves are of no con-

sequence on a pneumatic railway, for, no matter
what the motive power may be, they virtually
put a limit, and a nost effectual one, to the
speed which may be ultimately acquired.
This principle will soon be applied to a
passenger line, the constructionof the Waterloo
and Whitehall Railway having teen recently
commenced. The promoters, however, should
bear in mind that, unless the new railway gives
the public something which the present ones
do not, there is no valid reason for supposing
that, when the novelty has once worn off, it
will have any advantage over those now in
existence. Next to a lower fare from one
place to another there is nothing the public
appreciate more than being able to travel by
the quickest way and in truth the quickest
way, although it may in some cases be the
dearest, provided the difference be not too
great, pays the best in the long run. Many a
railway has been irremediably spoilt and the
dividends reduced almost to ni! by too great a
parsimony in the first cost. It is considered by
some a clever piece of financial policy to keep
the first costlow by introducing heavy gradients
to lighten the expense of deep cuttings and
embankments, and sharp curves to avoid the
purchase of houses and other property. When,
however, the profits of the line are swallowed
up by the expenses attending the working of
these inclines and curves, and the cost for addi-
tionalrepairsof the rolling stock and permanent
way, the error becomes apparent, and the
fallacy of such parsimonious calculations but
too evident. In the construction of a railway,
like everything else, the best way is the
cheapest in the end, and it is to be hoped that
the promoters of the pneumatic passenger
railway will have a due regard to this fact
when laying out their first line, and not ulti-
mately incapacitatethemselvesfrom developing
a high velocity by any inherent faull in the
construction of their roads, which is unfortu-
{gnt.ely the case with nearly all our present
ines,

PROGRESS OF IRON SHIPBUILDING.

E last week took temporary leave of

Mr. Fairbairn’s treatise on the above

subject at the point at which he discusses the
details of construction. 'We now resume our
remarks at the third division, which treats of
the comparative merits of wood and iron built
ships. In the earlier days of the use of iron
for shipbuilding the combination of iron frames
and ribs with wooden sheathing was highly ap-
preciated. But a consideration of the proper-
ties of the two materials shows the system to
be ineligible; in fact, for sea-going vessels it
is entirely at variance with sound principles of
construction. Lake or river boats may per-
haps form an exception to the rule, but there
is neither economy nor safety in atfopting this
method of construction in large ships. Many
large vessels, however, have been thus built,
and there is one point in which they have the
advautage of iron-plated ships : they do not
become 8o foul, but in point of strength they
are far inferior to those composed of iron.
Attempts have been made to strengthen them
by the introduction of plate stringers riveted
along the ribs at various parts of the sides,
decks, and bottom, but from their position
very little strength is gained. A comparison
of such a vessel with one of similar dimensions
composed entirely of iron leads to the inevi-
table conclusion that wood sheathing will not
stand comparison with closely riveted iron
plates. In support of this view Mr. Fair-
bairn gives the results of numerous experi-
ments upon the comparative strength of iron
and wood to a tensile strain ; upon their com-
parative resistances to compression, and their
comparative powers of resistance to pressure.
From these experiments it appears that box
and ash stand first as regards resistauce to
tensile strain ; Spanish mahogany, oak, syca-
more, and birch follow next. Afterthese come
red deal and pine—the timber chiefly used in
sheathing ships,—which are only 500lb. per
square inch short of the last three. If we take

English oak for comparison, we have the two
materials in the ratio of their relative strengths
as 1: 3'84; or, in other words, iron is alittle
above three and three-quarter times stronger
than oak.

The second point is the resistance offered by
plates to a crushing force, such as exhibited
by vessels when stranded on rocks, or taking
ground upon uneven surfaces. Experiments
in this direction prove that the strength of dry
English osk to resist a crushing force is 4-24
tons to the square inch, whereas wrought
iron, according to Rondelet, requires a pree-
sure of about 31 tons per square inch. The
resistance of wrought iron to a crushing force
is therefore about 7} times greater than that
of oak. According to Mr. Fairbairn’s table
of experiments, it appears that the resistance
of wronght-iron plates to a force calculated to
burst them, follows a different law to that of
oak. The resistance of iron is directly as the
depth, and that of oak as the square of the
depth. In whichever way the matter is con.
s{ldered, tl;ere canrbe but one conclusion, and
thatis in favour of iron; its superior strength,
as compared with the best oak or teak, is
sufficient to establish its claims as the material
for shipbuilding. But beyond its mere fitness
in point of strength, is its adaptability for
union in oonstruction. From the way in
which the parts are united, and the form in
which the junction of the plates is made by
riveting, the principle of homogeneity is in-
troduced in the sheathing, so that its
falls not far short of that of the solid plate.
No otker material is capable of producing s
ship 8o uniform in its powers of resistance as
iron. Composite ships embody a weak and
unsatisfactory principle of construction, aad
where strength is required they cannot be
looked upon as safe. This is evident when
we consider the widely different character of
the materials, which, by their union, produce
a very unsatisfactory source of weakness, and
renders vessels thus constructed unworthy of
comparison with those made exclusively of
iron, or even with those formed entirely
of wood. The only conditions under which
the composite principle is admissible are
those where the vessel is to be wused for
special purposes, where great lightness is
required, and where there is an abundance '
of suitable timber., It is true that vesse's]
of this class may be strengthened b
stringer plates, and diagonal bracing, bu
this is by no means a good way of obtaining
the required strength. A far better and
cheaper job would be made by couns ing
the ship entirely of iron, and altogether dis
pensing with the wood sheathing. Owing t
the weakness of jointed timber, and the gresf
difference between the resisting powers of irot
and wood, no combination, however wel
arranged and executed, can be said to ensu
the requisite strength for vessels subject t
severe strains such as are met with in ocea
service.

Mr. Fairbairn devotes considerable space
the question [of ordnance and armour plate
referring copiously to his own experimen
and to those of the Iron Plate Committe
This question has, however, been so
quently discussed in these columns that
may be excused for passing it by with
slight reference, and proceeding to consid
the practical construction of iron ships. Ve
sels may be divided into three classes—s:
ing vessels, steamers, and ships of war ;
to all these vessels thie same principle of co
struction appertains as regards strength. B
they differ widely when considered with reg
to the object for which they are intends
thus in sailing vessels adapted as clippers
speed and cargo, where a large surface
canvas is necessary, a fine entrance at
bows, and a sharp run at the stern, includj
capacity at midships, are essential points.
this class of vessel, adapted for long voyagm
the cellular construction and the double 4
tom are points of great importance as regs
seourity and strength, As an example,
Fairbairn shows a framing in which
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double bottom is divided by lon '\t.ud'mul‘
girders 3ft. deep extending the whole 1ength
of the ship, or until they unite on each side
of the central interior keel, or intersect each
other as they converge upon the lines of the
ship at the stem and stern. The keelson is
composed of a plate 3-8in. thick and 3ft.
deep, chain-riveted at the joints, and attached
to the bow and sternposts; the angle-irons
are 5in. X 3}in. X 5-8in, below, and 3}in.
X 3-8in. above. The longitudinal girders on
either side of the keelson are composed of
5-16in. web plates, and 4in. X }in. angle-iron
below, and 4in. X 3-8in. angle-iron above.
The ribs are formed simply of 6in. X 3}in.
X 5-8in. angle-iron extending from the upper
deck on each side till they join the longi-
tudinal frames to which they are riveted.
The same strength of angle-iron is maintained
between all the girders, forming rectangular
ells, These cells may be transversely open
between the bulkheads, which are plated and
made watertight, from the bottom of the
«ls to the lower deck on each side. At
the point where the cells terminate and
vhere the double frames commence, a
pate riveted to angle-iron closes up the
cells, and renders the whole watertight
throughout the length of the ship. Gusset-
are riveted to the angle-iron ribs, con-«
recting them securely with the longitudinal
keelson and double bottom. Additional value
is imparted to this form of construction from
the fact that the cells may be converted into
water tanks. Between the main ribs—which
divide the cells transversely into four-feet
spaces—are intermediate ribs of T -iron,
Sin. X 3in, X }in., riveted to the sides. They
extend from the termination of the double
bottom to the upper deck, their work being to
stiffen the sides between these two points.
The plating or sheathing would vary in thick-
ness from 7-8in. at the centre l’{eelson to
5-8in. up the sides to the last plate on the
top, which should be 2in. or 7-8in. thick
in the middle, in order to give increased
resistance to the upper sides of the ship. In
order to resist tension as well as compression,
the transverse joints of these plates should be
thain-riveted. On the upper deck a similar
mode of construction is observed, powerful
siringer plates, not less than $in. thick,
being introduced. A vessel proportioned as
above will have & sectional area of iron on the
upper deck, and down to a depth of 8ft. on
each side, equivalent to 450 square inches,
This, as Mr. Fairbairn observes, added to the
resisting powers of the wooden deck, will give
the required section to match the double bot-
tom of the hull, and closely approximate to
the balance of the two resisting forces, on
which depends the ultimate strength of the
ship. This arrangement forms a strong and
mbstantial vessel carefully protected from
absolute loss in case of accident, if stranded
o a lee shore. It would also successfully
resist the straing imposed by pitching and
nlling in the heaviest sea.
. Bhips of war involve many important con-
tiderations besides those of strength and sea-
going properties, inasmuch as they are ap-
plied to peculiar purposes, and have to en-
counter resistances other than those to be
provided for in the class of vessels we have
Just been considering. Berths are required
for several hundred men within a limited
tpace, engine and boiler room has tobe pre-
vided, and stowage must be found for coals.
Then there are the heavy guns the vessel has
to carry, besides some bkundreds of tons of
armour-plates and a heavy beak. With all
this she must have speed both for offence and
defence,—for chase and, if overpowered, for
eicape. The chief considerations in this class
of vessel are their tonnage or magnitude
and their general principles of construction.
When the Iron Plate Committee left off their
labours it was found that guns could be made
to perforate plates much thicker than it was
possible to apply to ships of ordinary size. It
was then recommended that our ships of war
thou)d be sufficiently enlarged to enable them

to carry armour-plates of any required thick-
ness, Butthe ¢/Great Eastern” has afforded
practical proof of the difficulty of managing
large ships under some circumstances, and
previous experience showed that vessels of
2,000 or 2,600 tons are much more active,
and large enough to carry armour-plates of
sufficient thickness for protection exrept at
close quarters, The medium would be a
vessel of 4,000 tons burthen, which would
give a good-sized ship, capable of carrying
armour-plates from 5in. to 6in. thick, placed
in her most vulnerable parts. The armament
of such a vessel Mr, Fairbairn places at twelve
350-pounder guns, two at the bows, two at
the stern, and eight of the same weight at
midships. This would give a double broad-
side of 2,800lb. including 800lb. from the
bows and 700lb. from the stern, making
a total of 4,300lb. The next point is
that of defence, and to render her shot-proot
she would have to be clad with thicker plates
than she could carry ; but by a system of par-
tial plating, which would give security to the
vessel, and protect the men at the guns, her
plates might be 6in. thick at midships,
%radually tapering to 4in. at stem and stern.

his covering would extend 4ft. below and
2ft. or 3ft. above the water-line, forming a
belt of from 6ft. to 7ft. in depth round the
vessel. To protect the bottom of the vessel,
and the men at the guns, Mr. Fairbairn pro-
poses to construct shields, one near the bows,
another lighter one at the stern, and one on
each side. The bow and midship shields to
be of 5in. plates, and that at the stern only
3kin. The improved means of security,
according to our author’s views, appear to be
embodied in the ¢‘Penelope,” a vessel well
adapted for securing not only her own safety,
but that of the men at the guns. In going
into the calculations of weights, displace-
ments, &c., it appears that such a vessel
would not be overburthened with weight, but
would meet nearly all the requirements of
security and speed.

The next points to bediscussed with regard
to ships of war are the principles of construc-
tion, and here again Mr. Fairbairn refers to
the ¢ Peneclope” as embodying to a great
extent the views he entertains on this head.
He considers this vessel to be an improvement
upon the ¢ Bellerophon,” inasmuch as a con-
siderable part of the weight of the iron armour
plates has been dispensed with, on the prin.
ciple previously recommended. The ¢¢ Pene-
lope” is a convenient and moderately sized
vessel, carrying eight broadside guns of large
calibre at midships, with two more guns at
the bows, and two at the stern. This vessel
is surrounded with a belt of armour-plate
6in. thick, to a depth of 4ft. under the water
line, and 18in., above, terminating at the
height of the top of the lower deck. The
Bin. plates are carried along each side, with
teakwood backing placed against the skin
and frames of the ship. This affords secure
protection to the vessel under the water-line,
and the plating may diminish in thickness as
it approaches the bow and stern. At midships
the guns are surrounded with 5in. armour-

lating, and by an improved arrangement the
our midship guns next the bows and stern
can be fired as broadsiders, or at right angles
to the line of the keel, or they may be dis-
charged through the portholes at an angle of
15 deg. with the line of the keel. To sum
up, our author observes that the ¢ Penelope "
appears to be one of the best-designed vessels
yet introduced into the service. She embodies
all the elements of security as regards the
safety of the ship, and is a sound, and—as fur
as is possible—perfect ship. With regard to
her interior arrangements, we may observe that
the fore and aft decks are covered with Jin.
plates, and immediately beneath are water-
tight compartments. There are seven bulk-
heads inthe whole length of the ship, three
of them being watertight from the outer skin
of the hull up to the lower deck. There are
three more bulkheads with transverse armour-

the boilers from being raked by a longitudinal
fire, and the upper deck is entirely covered with
steel plate 5-16in. thick. The next vessel
considered is the ‘¢ Bellerophon,” which was
the first vessel of war built on the new principle
of double-bottom and longitudinal cells, and
which principle is highly eulogised by Mr.
Fairbairn. This vessel has of late been so
much before the public that we need not now
follow ourauthor through hisinteresting detailed
description. Moreover, ourlimited spaceforbids
this, as it also does further reference to other
portionsof the work, the last division of which
comprises a valuable treatise by Mr, Tate on
the strength of materials considered in relation
to the construction of iron ships. As already
observed the greater portion of Mr. Fairbairn’s
book has been written from his own practical
experience. He seeks throughout to inculcate
sound principles of construction, and to urge
the necessity of carrying them out, in order to
perfect the system of iron shipbuilding.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

DIRECT PRODUCTION OF CAUSTIC SODA FROM
SULPHATE OF SODIUM BY MEANS OF LIME.

“ MYHE ever-memorable discovery, by the
illustrious Leblane,” —so wrote Dr. Hof-
mann, some little time ago,—* of the process
now everywhere in use for manufacturing
carbonate of sodium from common salt, stands
distinguished in the annals of industry, not
only as by far the most important of all
chemico-industrial inventions, but also (a
signal fact) as having been created pesfect.
All the other great chemical industries have
been slowly worked out by the toil of succes-
sive inventors; but Leblanc’s process, the
greatest of all, remains to this day what it
was when he first gave it to the world—the
best and simplest method of effecting tha
most valuable of all known transformations.
Though eightg-six years have elapsed since
this splendid discovery was made, and innu-
merable researches have been undertaken with
a view to its improvement, the original in-
dications of Leblanc are all but universally
followed, with merely a few comparatively
unimportant modifications.”  Leblanc’s pro-
ocess, which has been most truly described as
having been the means of creating ¢ incal-
culable wealth for the world,”—albeit its
inventor wanted bread himself, and, ¢“after en-
dowing mankind with cheap soda, that is
with the inestimable blessings of cheap glass
and soap, cheap light and cleanliness, and a
hundred collateral advantages, was suffered,
to the shame of Europe, to end his days in a
hospital : having lingf:red there, a wreck in
fortune, health, and hope, until reason gave
way at last, and he perished by his own
hand,” —consists essentially, as generally
practised now, of the following five opera-
tions:—1. The conversion of chloride of
sodium into sulphate of sodium by heating it
with sulphuric acid, the chlorine of the chlo-
ride of sodium oombining with the hydrogen
of the sulphurie acid and so being evolved as
hydrochloric-acid gas. 2. Furnace treatment of
the sulphate of sodium so obtained in admix-
ture with lime and coal, and tho conversion
thereby of the sulphate of sodium partly into
carbonate of sodium and partly into caustic
soda, the coal removing oxygen and the lime
removing sulphur from the sulphate, and the
products of combustion supplying carbonic
acid. 3. Lixiviation of the furnace product,
or * black ball,” as it is called, in order to
the separation of the carbonate of sodium
and the caustic soda from the other comsti
tuents of that product, which are for the most
part insoluble, and evaporation to dryness of
the solution so obtained, this evaporation
yielding the solid product, comsisting of a
mixture of carbonate of sodium and caustic
soda, which is known as ‘‘soda-salt.” 4.
Caloination of the ¢soda-salt” in admixture

platesto protect the battery, the engines, and | with sawdust, in order to its complete conver-
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sion into ocarbonate of sodium. 5. Purifica-
tion of the carbonate of sodium by dissolving
it in water, evaporating the solution down to
a certain point, and then allowing it to crys-
tallise. The attempts which have been made
to supersede this prooess, either wholly or in
Em, are almost countless, but until now Lh:ﬁ
ave been invariably unsuccessful, and
the improvements whioh have been actually
effected in the soda-manufacture have con-
sisted gimply in improved methods and appli-
ances for managing the operations originally
prescribed byaﬁb ne. Now, however, Mr.
A.'G. Hunter, of Rockliffe Hall, near Flint,
has achieved a discovery which seems likely to
lead to a most valuable modification, not in
the methods or means of carrying out Le-
blanc’s process, but in the actual process
itself. It has long been known that caustic
baryta will separate the sulphuric acid from
a solution of sulphate of sodium, forming
therewith an insoluble precipitate of sulphate
of barium, and leaving caustic soda in solu-
tion. The decomposition of sulphate of
sodium by oaustic baryta is thus a far simpler
and readier process than its decomposition by
Leblanc’s method, but caustic baryta has
hitherto been, and is still, far too costly to
permit of its use for the decomposition of
sulphate of sodium on the great scale. Many
attempts have been made to obtain it at a
cheap rate from sulphate of barium, or
‘¢ heavy spar,” which 1s a sufficiently abun-
dant natural product, but they have all been
utter failures, and hence inventors have
sought selduously for some other and cheaper
reagent, oadpable of acting, as regards sul-
hate of sodium, in the same way. Mr. Hunter
as found a very cheap one indeed. He has
disoovered that lime, by far the cheapest of
. all alkaline bodies, will separate the su 1pl:m.rio
acid from sulphate of sodium in solution,
rovided that the solutivn, after the lime has
gem added to it, be subjected to a pressure
considerably excceding that of the atmosphere,
He states that ¢ either hydraulic, steam, or
mechanical pressure” will answer equally
well. Unless the application of the necessary
gressure, on the large scale, should prove to
o attended by groater difficulties than
there scems any reason to anticipate, his
discovery will revolationise the soda-manu-
facturs, and, by-and-bye, all the carbonate of
sodium produced will be obtained by the
direct combination of caustic soda with car-
bonic acid, the caustic soda being obtained by
a process embracing only two operations,—(1)
the decomposition of chloride of sodium,or
common salt, by sulphuric acid, as in Le-
blanc’s process, and (2) the decomposition of
the resulting sulphate of sodium by lime,

SYNTHESIS OF FORMIC ACID.

In a recent week’s ¢ Notes” particulars
were given of some improvements in the prooess
of obtaining formic acid from oxalic acid by
the aid of glycerine, rendering that process

racticable, with great economy, on the manu-

acturing scale. We have now to record the
discovery of a method, some modification of
which may be found to be industrially avail-
able, by which formic acid may be produced
synthetically, by the combination of an
equivalent of hydrogen with one of carbonic
acid. It counsists in digesting powdered
metallic zino and carbonate of zinc together in
hot potash lye, The potash seizes the carbonic
acid of the carbonate of zino, liberating oxide
of zine ; the metallic zine, under the influence
of the potash, decomposes some of the water,
comoining with its oxygen and setting its
hydrogen free; and the hydrogen thus liber-
ated combines, at the moment of its liberation,
with the carbonate of potassium formed by the
union of some of the potash with the carbonic
acid of the carbonate of zinc, thereby convert-
ing this carbonate of potassium into formate.
Maly, the discoverer of this process, points out
that it is capable of many modifications, the
essentials to the synthesis of formic acid, on its
principle, being simply (1) hydrogen in the
nascent state, (2) carbonic acid at the moment

of transference, and (3) the presence of a
powerful base.

SUGGESTED EXPLANATION OF THE AFFINITY
OF IRON FOR CARBON AND SILICIUM.

M. de Cizancourt has followed up the paper
on the allotropie conditions of iron, with the
substance of which our readers were made
aoquainted some weeks ago, by a communica-
tion to the Academy of Sciences on the trans-
formations and modifications which the two
forms of iron, ferrosum and ferricum, undergo
in the variousprocesses of practical metallurgy.
He commenoes this communication by pointing
out the curious fact, which does not seem to
have struck any previous student of the
metallurgz of iron, that two of the bodies
with which theiron-metallurgist most certainly
has todo, namely, carbonic oxide and silicium,
and a third, nitrogen, which has been sup-
posed to be intimately concerned in some of
the processes of his art, have each an atomic
weight bearing a very simple relation alike to
that of ferrosum and that of ferricum, the
atomic weight of carbonio oxide being 14,
that of nitrogen also 14, and that of silicium
28 (according to M. de Cizancourt: it is more
usually, however, considered to be 27°5),
while that of ferrosum is 28 and that of ferri-
oum 56, and suggesting that this simplicity of
relation between the atomic weights of car-
bonic oxide, silicium, and nitrogen, and those
of ferrosum and ferrioum, permits the con-
oeption that the special properties which the
first-mentioned three bosies seem to exhibit
in their relations towards the two forms of
iron may be due to relations of synchronism
between’ their molecular vibrations and those
of ferrosum and ferricum. This suggestion
is exceedingly ingenious; but there is not
much else that is new in M, de Cizancourt’s
second paper.

NEW SOURCES OF THALLIUM.

Two new sources of thallium, both yieldi.n%
that metal in greater abundunce than any o

the sources of it previously known, have been
discovered within the last few months, At
Juliushutte, near Goslar, the water which has
been used for washing the pyrites of Ram-
melsberg is evaporated in immense quantities
for the sake of the sulphate of zinc contained
in it. Bunsen has found that this water con-
tains about 0°05 per cent. of chloride of
thallium, and that the thallium can be readily
extraoted from it. If sheets of zinc be im-
mersed in the water, as the zinc dissolves there
is obtained a metallic deg)sit which consists
of cadmium, copper, and thallium, in the pro-

portions, per 100 parts of zino dissolved, of 8
parts thallium, 22 parts copper, and 57 parts
cadmium. On treating this deposit with

dilute sulphuric acid, the copper remains un-
acted upon, but the cadmium and thallium
dissolve, with evolution of hydrogen, and on
adding iodide of potassium to the resulting
solution of the sulphates of cadmium and
thallium a precipitate of pure iodide of
thallium falls, The other new source of thal-
lium is an ore of manganese which has recently
been examined by Professor Bischoff, of
Lausanne. This ore contains not less than
1 per cent. of metallic thallium, but the
looalic¥ in which the ore occurs is unfor-
tunately not known. All that is needed for
the extraction of the thallium from it is to
dissolve the ore in sulphuric acid and treat the
solution with metallic zine. The same ore
contains also appreciable quantities of van-
adium and lithium.

CURIOUS APPEARANCE PRESENTED BY TIN ON
CONTACT WITIH A HYDROGEN FLAME,

The blue colouration, due to the sulphur
contained in the atmospherio dust deposited on
them, which, as recorded in last week's
¢ Nectes,” Mr. W. F. Barrett Las fouud to be
presented, on contact with a hydrogen flame,
by all solid bodies which have been exposed
for some little time to the atmosphere, is notthe
only curious phenomenon which that gentle-
man has observed to result from the contaot of

a hydrogen flame with solid substan

has found that coutaoct of the flame of?fat gl;:
with some metallic surfaces gives rise, not o]

to the blue colouration which appears to be
produced by such contact on all bodies what-
ever, provided only that they have been ez.
posed for some time to the air, butalso to «g
aeconq. appearance, sometimes succeeding,
sometimes accompanying, the blue colouration,
This is a bright scarlet spot encircled bya
green ring of light, forming together a seqtion
of the flame.” ~Among the comparatively fow
substances which Mr. Barrett has found to
present this phenomenon, tin seems to hold
the foremost place. On this metal, or any of
its alloys, the scarlet spot and green ring are
seen brightly, and they also appear moment.
arily on any surface which has been rubbed
with that metal, or with any alloy contaiing
it. ¢ With a piece of thiok and tarnished tin-
foil,” says Mr. Barrett, ‘‘a beautiful experi.
ment may bemade. Scraping the foil in places,
and bringing it into contact with the h smgen
flame, the blue colour is seen on the dull parts

and the scarlet and green light appearson the
bright surfaces, the latter remaining until the
foil melts. The colours may sometimes be
made to commingle, and a lovely purple isthe
result.”” Mr. Barrett found some clean pieces
of lead to present the same phenomenon for &
little while, bat it soon Faded away, and
seamed to be due to the presence in the lead of
some foreign substance, Clean zino did not
present it, but it appeared very vividly,
though ouly for an instant, on a pieoe of sine
which had had a piece of tin drawnoverit.
Like the blue colouration, the scarlet and
green appearance cannot be produced by
either a coal-gas flame, an aloohol flame, or
the flame of the oxyhydrogen blow-pipe. Xr,
Barrett hopes that an _examination by the aid
of the speotroscope will throw some light upon
its nature.

SOME NEW CASES OF PHOSPHORRSCEXCE.

Mr. Barrett has also noticed that many
solids phasphoresce brilliantly after having
been held for a short time in contact with a
hydrogen flame. This is especially the case
with marble, lime, selenite, granite, and sand-
pager. ¢ On sand-paper, if the hydrogen be
suddenlyextinguished, a phosphoresoenti
of the flame is observed.  Chalk gives a bril-
liant greenish light, which changes into a still
brighter yellow as lime is formed, the mass
gﬂlowin’;’g throughous on continuauce of the

ame.

COLOURATION OF BURNING HYDROGEN BT
ATMOSPHERIC AIR, AND BY CARBONIC ACID.

Having obtained so many curious results
by exposing solids to the hydrogen flame,
it occurred to Mr. Barrett that the con-
tact of that flame with gases might produee
phenomena worth observing. He accordingly
tried carbonio acid, and ¢‘ found that the pre-
sence of this gas instantly changes the colour
of burning hydrogen from a yellowish browa
to a pale lilao, the whole of the hydrogen flams
becoming thus tinged. The same change of
colour may be observed by allowing the pro-
duots of combustion from a small and lightless
gas flame or alcohol flame to through
a jet of burning hydrogen.” very small
quantity of carbonio acid is sufficient to th“!i
change the colour of burning hydrogen, tbe
change being producible by simply breath
on the hydrogen flame, ir. Barrett
that the lilac colour may be due either o
heat of the hydrogen flame rendering in
descent the molecules of the carbouicacid, o
more probably, to the combustion of cal
bonie oxide, set free by the partial decomposis
tion of the carbonic acid by the lﬁdrogen
the paper in which he tecords all these p
nomeana, Mr. Barrett adds that he has obse
that when hydrogen is burnt in an inve
vessel its flame is generally accompani
the blue colour desoribed in last wee
4 Notes,” this blue colour being chiefly
around the upper part of the flame, at
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of contaot with the sides of the vessel,
K]u‘:’hat if the hydrogen be mixed with about
sthirdof its buli of air the blue colour is very
nuch fainter than when the hydrogen is pure,
uod there is always a dark space above the
burning ges, surmounted by a flame of a
light oolour. Both this curious phe-
pomenon and that of the ““kind of luminous
stream o be seen stretching itself some dis-
tanca above the tip of the lame when hydrogen
burns in & darkened room,” would doubtless
repay further investigation.

[sE OF GLYCERINE FOR MOISTENING MODEL-
LING CLAY.

The last number of ¢¢ Cosmos” records some
experiments on the use of glycerine instead of
water for moistening modelling-clay. Clay first
well dried and then rendered plastic by ad-
nixtare with glyocerine was keptin a hot room
for two months, at the end of which time its
plastieity had not in the least diminished.
(lay rendered plastio by glycerine would seem
tobe capable of being used over and over again
indefinitely, just like wax, with the advantage
orer wax of always retaining the same con-
sistence and de of plasticity, neither being
bardened by cold nor softened by heat. .

MNODIFICATION OF THE LENOIR GAS-
ENGINE.

A very valuable improvement in the Lenoir
gu-engine has been eftected by M. Hugon,
of Paris, Hitherto, the explosion of the mix-

ture of coal-gas and air employed in these

egines has E:n effected by means of a vol-
taio spark, but M. Hugon effects it by a con-
trivance which is at once somewhat ohea¥r
and much more ar in its working. To
the slide or other valves regulating the ad-
pision of gas and air into the cylinder he
sttaches little burners, supplied with gas under
pressure, and he so arranges that the flame
from these burners shall explode the mixture

, in the cylinder at the proper time. ~These
little jets are blown out by the explosion, but
ue afterwards re-lighted by an outer jet,
which is kept constantly burning. This simple
iuprovement seems likely to comsiderably
diminish the uncertainty and irregularity
which have hitherto characterised the action
of the gas-engine.

USE OF WATER AS FUEL.

There have just been published some results

of some recent American experiments as to the
racticability of & notion which many persons
ve at various times found very fascinating,
that of the use of water as fuel. If it be true
that as much heat is absorbed during the
decomposition of a compound as is liberated
during the combination of its elements, it is
diﬁ:ﬁt to see how the hydrogen of water can
ever be of much use to us as a generator of
heat, since it would follow th«t we must
expend at least as much heat in liberating it
from the association with oxygen in which it
exists in water as it would afterwards give
outin burning, or combining with oxygen
sgain, There can be no disputing, however,
that it does happen, undersome circumstances,
—how, or why, is not at present very clear,—
that advantage is gained by passing the
vapour of water into a furnace, so that it can
be decom by the incandescent fuel, and
the hydrogen liberated by-its decomposition
be afterwards burnt. Cghus, Mr. Siemens
makes careful provision for water being part
of the fuel supplied to his ¢‘regenerative”
furnaces, and in the American experiments
just referred to it was found that a stove
which, with coal as its only fuel, evaporated
only 3-82 pounds of water per pound of coal
consumed, evaporated 549 pounds of water
per pound of coal when steam, generated by
the same fire, but not being derived from the
water the quantity of which evaporated was
taken as the measure of the %uantity of heat
iven out, was injected into the midst of the

g fuel.

ON A RAPID MODE OF FINDING A
SHIP’S DISPLACEMENT FROM THE
DRAWINGS.

By CrarLEs W. MerririeLp, F.RS.*

T has occurred to me that by combining Dr.
Woolley’s rule with actusl measurement,
and by effecting sach an arrangement of the
process 88 to entirely obviate all confusion, it
would be possible to attain the very desirable
object of getting out a displacement by a few
minutes’ work, with a very fair degree of
approximation. I have succeeded in devising
a simple arrangement which answers the pur-
pose admirably, where the drawings are so
arranged a8 to be ready for the ordinary pro-
cess of calculation. My only claim of novelty
is for the practical arrangement and combina-
tion of the processes. No one step is mnew,
except, perhaps, that of writing down the
multipliers on the draught. Dr. Woolley’s
rule may be thus stated :—If we take a set of
ordinates arranged in a rectangle containin
an odd number each way (say 9 X 7) unﬁ
affect them with the following multipliers, of
which the law is easily seen,—

010101010
122222 2 21
020202020
122 222 2 21
020202020
122222 2 21
010101010

then the volume is the sum of the ordinates
so multiplied, and also multiplied by 3rds
of the product of the intervals between
the ordinates one way aud the other. Now,
let us suppose we have either got the
planking into the half-breadth plan, or
else that we want the moulded capacity,
and let ms mark the intersections with
Woolley’s multipliers, as in the subjoined
sketch, which is supposed to represeut the
after-body of which the displacement is
required. These numbers may be written on
the draft in pencil without injuring it.
Where the multipliers get too crowded by the
level lines coming close together, they may
be written over the 1 w. 1, as in the
engraving.
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sively by grds, bythe length interval,and by the
depth interval, and then we have the displace-
ment in feet. The process is very much easier
to follow than to describe, and the result is
uite as accurate as the measurements on the
raft. The draft requires to be a fair oue,
with all the intervals equidistant, and an
odd number of ordinates each way. If this
be the case, the displacement may be got out
in a few minutes. If there be any eccentrici-
ties of form or arrangement, these must be
dealt with separately, as in ordinary work.
I have satisfied myself upon trial that the pro-
cess is most satisfactory, as far as quickness is
concerned. Dr. Woolley’s rule is too well
understood to leave any doubt as to accuracy.

ON THE ADHESION OF LOCOMOTIVE
ENGINES AND CERTAIN EXPEDIENTS
FOR INCREASING OR SUPPLEMENTING
THAT FUNCTION.*

BY VauGHAN Prxprep, C.E.
(Concluded from page 398).

RRTURNING to the inside cylinders, we find that
the piston rods are provided with crossheads
runniog in guides, although these last are hardly
required,each piston driving two connecting rods.
The piston rod of the leading cylinderis exactly
over the mid rail, and, of course, opposite to
that of the after oylinders. Thas, neither of the
cylinders is in line with the shafts they have to
drive. But the two connecting rods from the
forward oylinders proceed right and left tothe
two borizontal cranks on the forward vertioal
shafts and put them in motion precisely on the
well-known system used by Cartwright, in Watt's
time. The connecting rods from tbe after oylin-
der, however, do not tak: the crauk pins of the
actual trailing wheels, but instead they are forked
aud jointed on to the side coupling rods. The
result is rather a singular motion, not very easy,

perhaps, to trace out through all its stages nnti
speeds, but giving in eftect a resalt equivalent to
that which would be produced if the oylinders
worked on cranks at right angles to each other,
and thus dead points are eliminated. Each of
the vertical shafts is supported in two boxes, and
these boxes are made to approash each other in
order to regulate the amount of grip on the
rails in the following manner :—Across the en-
gine, between the leading and trailing vertical
shafts, rans an endless sorew oarrying outside
the frame & worm wheel, into whioh a vertical
sorew gears. By causing the sorew to revolve
by means of a hand wheel, the transverse sorew
can also be put in motion. The brasses of the
vertical axles are carried in cast-iron boxes pro
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Next, take a long strip of drawing paper
with a clean edge, and a sharp hardgpenlc)fl,
and measure off upon it every ordinate which
has a number at the head of it in the plan,
taking twice those marked 2, and neglecting
those marked zero. Each measurement is to
begin on the strip wlhere the previous one
euds, so that the whole length on the stri
will represent the sum of the ordinates witﬁ
their proper multipliers. The measurements
are got by actually applying tbe strip of paper
to the ordinates. A strip of moderate length
1!!" dp, if the repeated markings have a dis-
tinguishing sign. It only remaius to multiply
the total length of the strip (to scale) succes-

¢ Principal of the Royal Sohool of Naval Architeoture.
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vided with grooves, which slide on suitable ribs
placed across the engine. Exactly over the mid
rail are located two horizontal worm wheels,
gearing with the transverse screw before men-
tioned. These wheels turn on axles fixed in the
frame. To each is keyed a pair of eccentrics or
cams projecting in opposite directions. These
rotate within a pair of boxes, one for each eccen-
tric, and these boxes are connected by rods with
the lower boxes of the vertical wheels, stroug
helical springs being interposed in such way as
to produce an elastio strain on the grip wheels.
In order to make the wheels compress the rail,
the transverse screw is caused to revolve, thus
putting the large worm wheels in motion, and with
them the eccentrics, which, in time, cause the
low boxes to approach each other acroes the engine
in pairs, and this motion is communicated to the

four upper boxes through the medium of four ver-
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tical rock shafts and links. All thisis very com-
plex, it must be admitted, and has been greatly
improved upon since; but we shall do well to
bear in mind that this engine accomplished all it
was designed for, which was to take 16 tons up
inclines of 1 in 12 or 18 at speeds of 7} miles
per hour or thereabouts on straight roads. The
engine being completed was almost immediately
afterwards tested at Whalley Bridge, on the
Cromford and High Peak Railway, on a short
piece of line expressly laid down for its gauge—
3ft. 8in. The first trial took place on the 5th of
January, 1864. There were two inclines on the
line—one 200 yards long, with a gradient of1 in
18 ; the other 550 yards long, on a grade of 1 in
12, with ourves of about two chains, or 132ft.
radins. The engine easily surmounted these,
with four waggons, containing 26 tons of ballast
—a performance which was at the time unique,
considering the weight of the machine. In order
to realise its exact character it may be remarked
that these inclines are half as steep again as
Holborn-hill at its steepest part.

Shortly after this engine had been finished
Mr. Alexander was instructed to prepare designs
for a second, which differs in many important
partiounlars from the first one. All the arrange-
ments are much simplified ; the boiler power is
increased, and the results obtained have been
much more satisfactory. All the experience
gained ia the counstruction of the firat has been
made use of, and, although the machine is not
yet quite what it should be, it is at least compa-
ratively perfect, and has proved itself safe and
efficient. Built partly of steel, its nett weight is
83 tons, and loaded 16 tons 17 cwt., inclusive of
the extra machinery of the horizontal wheels,
weighing 2 tons 18 cwt. The boiler is 8ft. 43in.
long, and 3ft. 2in. diameter, and contains 158
tubes 1}in. external diameter. The total heating
surface amounts to 600 superficial feet, that of
the grate being 10ft. There are only two out-
side cylinders, 15in. diameter, and 16in. stroke,
which work both the bearing and gripping wheels
a8 follows :— Across the forward end of the fram-
ing,in advanoce of the smoke-box, is placed a spe-
cies of box girder, carrying at the middle of its
length two bearings. Bolted to the side frames
are two cast-iron boxes bored out to receive
each a rock shaft, the inner ends of which are
carried by the bearings in the box girder. The
outer arms of these rock shafts are coupled to
plungers or rods working in guides, which are
coupled to the outside wheels by ordinary forked
oonnecting rods. Each piston has, 8o to speak,
two rods, oue proceeding through the forward
end of the cylinder, the other through the back.
The forward rod carries a crosshead working
in guides, the crosshead being fitted with a
pin taking into a box working in a slot in
the second arm of the rock shaft. This is rather
a roundabout way of driving the bearing wheels,
bat it works very fairly, and is susceptible of
improvement in the matter of proportion more
than anything else. Thus the crank pins are
needlessly Jong, and the outer rocker arm too
heavy. The iuner wheels are united as before
by coupling rods, the arrangements being much
the same as those in the firat engine. The inner
piston rods drive the farthest crank by means of
ordinary connecting rods, working horizontally
of coarse. It will be seen, however, that so far
no connection whatever exists between the pair
of horizontal wheels at the right-hand side of
the rail and those at the left. It was at first
thought that no difficulty would be experienced
in getting over the dead points, the engine once
in motion. This was not the case, and gearing
is used to couple the two systems. Instead,
too, of the excessively complex compressing
gear used in the first engine, a single right
and left handed transverse screw, taking into
deep bosses formed on longitudinal bars, is ein-
ployed. These bars rest on helical springs in-
terposed between them and the two sliding
frames carrying the bearings of the gripping
wheels. The engine has been bailt by Mr. Cross,
of 8t. Helens, who deserves much praise for the
skill and care displayed in the construction, and
I may add the design of this eugine.

The next system claiming our attention is the
¢‘auxiliary steam tender” of Mr. Sturrock, en-
gineer of the Great Northern Railway. It
consists simply in the application of a pair of
oylinders to the ordinary tender, which are
supplied with steam from the boiler of the engine
through a copper pipe, bent to epsy curves, and
therefore sufficiently elastio to permit of a flex-
ible connection between tender and engine. The

scheme is not strictly novel, steam tenders hav.
ing been used to work the coal traffic between
Rive de Geir and S8t. Etienne, from 1845 up to
1853. These engines were built by Verpilleur
for a 40lb. rail, and being found too light for
their work, cylinders were added to the tenders
and, with this addition, they conduocted the traffio
on an incline of 1 in 60 .with considerable suc-
cess. Verpilleur’s arrangement was clamsy as
compared with Mr. Sturrook’s, the steam pipe
to the tender being lead overhead across the
footplate, while stuffing-boxes were employed to
compensate for its rigidity. Forty-six steam
tenders are now at work on the Great Northern,
but they are not yet fully employed; as certain
engines to which they are intended to be fitted
have not yet been delivered to the company.
The waste steam from the tender oylinder is led
through a few tubes placed within the tank, in
order to raise the temperatare in the feed water,
by which a considerable saving in fuel is effected.
The coal traffic of the Great Northern is worked
at the high average speed of twenty miles per
hour, including stops ; and as the line abounds
in inclines of 1 in 200, several of them three and
four, and one as much as eight miles long, while
the weight of the train averages 280 tons, it is
evident that a good deal of power is necessary.
The steam tender engines have 16in. oylinders,
24in. stroke, and six conpled wheels bft. in dia-
meter. It was found in practice that these
engines made more steam than they hadadhesion
to work up in winter though not in summer.
The auxiliary tenders have cylinders 12in. dia-
meter, 15in. stroke, and six wheels all coupled
4ft. 6in. diameter. They weigh full twenty-nine
tons. After they had been in use a shori
time it was found that the boilers in their nor-
mal form did not make sufficient steam for
the additional adhesion. The fire.boxes were
therefore removed, and replaced by others of
larger size, the inclined grate being ocarried
above the trailing axle. The grate surface is
thereby increased from 17ift. to 26jft., the
weight of the engine being increased by 10 owt.
Engines thus altered take, I understand, gross
loads of 450 tons, their normal load being in-
creased from thirty waggons, containing 7 tons
of 21 owt. to the ton in each, to forty.five wag-
gons, or 3815 tons nett, up inclines of 1 in 173,
The tenders are in use but a couple of years,
during whioh time they have run 1,011,963 miles
up to the 26th of last August, 430,000 of these
having been raon during the six months ending
30th of June. The system has, I believe, proved
thoroughly suocessful, the power of the engines
being increased by about 50 per cent. in retarn
for an expenditure of £450 to £500. The ten-
ders weigh empty about 18 tone, or half as much
as the engine, so that the consumption of coal
and water while running does not practically
affect the adhesion. The entire idea thus em-
bodied will be seen to correspond in many re-
spects with those of Flachat and other conti-
nental engineers. The details have been worked
out with so much oare that we must accord Mr.
Sturrock a fair ;proportion of the credit due to
an original inventor.

I have said that I would refer to the different
modern systems of supplementing or increasing
adhesion in the order of their importance. I
muost add that I measure this importance, not
by the skill or talent of the inventor or by the
originality of his views, but by the degree in
which these have been reduced to practice, and
the specific object they are intended to subserve.
It is possible that the system to whioh I now beg
leave to call your astention is more striotly
novel, if not remarkable, than either of those we
have just considered. Mr. W. B. Adams, well
kpown for his inventions in connection with
railways, has produced an engine for sharp
ourves, which also embodies a means of supple-
menting adhesion well worth attention. The
idea of coupling chairs by the aid of friction
wheels has been broached before, but never in
the form which Mr. Adams has given it. Ac-
oording to this arrangement the whole weight of
the engine is supported upon all the wheels as
driving power, and that while permitting the
engine to roll round curves of as small a radins
as & chain and a half, with a total wheel base of
20ft. to 24ft. This is effected by applying friction
wheels between the two pairs of central and end
wheels, their axles passing between the boiler
and frame, The two pairs of middle wheels are
applied in the ordinary way with axle guards,
one pair having a orank axle attached to a pair
of inside oylinders, and connected by side rods

to the other pair of wheels, both pairs having
inside bearings. The end wheels have outside
bearings giving a wide spring base which
steadies the engine. The axle-boxes are of the
ordinary kind, and they have no hornplates,
which would be in the way. The bearing springs
swivel on a ocentre pivot, and support their load
from long rods attached to balls and sockets,
connected with soroll irons or brackets on the

frame. Thus free movement is given to the
leading and bearing wheels and axles, both for.
ward, backward, laterally and diagonally, But

it is easential to control this movement, go that
the axles may only move in a true radins with
the curves of the rails. To acoomplish this the
whole axle between each pair of wheels is fitted
with a curved bed struck from a centre, equal to
one-fourth the total wheel base. This carved
bed werks on a curved frame, oo ding to
it in form, fixed to the inside frame of the engine.
Ehhus these end axles witll: the};;:heels work in

e curve, impelled by their ges against the
rails; and this curved frame takes alla&?thm:t
caused by the pressure of the friction wheels
between the lower wheels. This pressure can
be increased or diminished at the pleasure of the
driver by levers acting on volute springs, or the
wheels may be lifted altogether from contact.
The three pairs of wheels at each end thus act
simultaneously, the driving power at the crank
axle impelling the whole. On a straight line the
gravitating saction of the spring shackles keeps
them vertical; on the curve the pressure of the
flanges places the end wheels at an angle, &0
that in the inside of the curve the end wheels
approach the centre and on the outside go
farther apart, their axle reclining from the
horizontal position to one side or the other. The
friction wheels work independently on their axle,
and the tyres are provided with flanges to inter.
look them with the centre and leading or trail-
ing wheels. If the connected wheels were rigid
on their peripheries there might be a tendency
to jump and slip, as with all rigid wheels, and
8o lose their hold. Toensure against thisdefect the
wheele are all provided with springs underneath
their tyres,which allow them to fit each otherand
ensure adhesion. The engine is fitted with a pair
of steam cylinders on each side of the frame,
the pistons being pressed down by spiral springs
inside to keep the brake out of use, and wheu
the steam is admitted the springs are over-
powered and the brakes are lifted into contsct
with the wheels. In order to increase the ad-
hesion for very steep gradients the flanges of
the wheels are made \/ form, and entera cor-
responding rail, travelling on the ordinary rails
when not on steep inclines.

This paper has already extended to sucha |
length that I can do little more than glance at ‘
the last section of my subject—the application
of magnetism as a means of increasingadhesion. |
1t happens, however, that the ides, altbough
often tested on a large soale, has resulted in
nothing; nor is it likely that it will ever b
resorted to in practice. It may, in short, be re-
garded more in the light of an ingenionsabstract
mechanical device than in that of a practical
expedient likely to serve a really usefal purpose. 3
I believe the idea is very old, M. Weber beiog
the first to suggest it, while Liebig mentions It
in many of his earlier letters; but the first
patent taken out, in this country at least, bears
date 18560 only. It was secured by M. Amberger,
to whom the credit of the invention, such &8 it
i, is due. Its history is very simple. In or
about the year 1830, the Austrian Government
appointed a commission to inquire into the best
means of providing sufficient adhesion to work
the Semmering incline, with grades aversgiogl
in 47. The commissioners applied, amoog’
others, to M. Amberger, an engineer of somo
eminence, who suggested the plan of magnetising
the driving wheels by eleotricity. ~Ambergerty
suggestion was adopted by the commission, avd
fands were placed at his disposal to make es
periments. Ho called in the assistance of 38
electrician, M. Nicklés, and after some models
had been construoted, and the fact deumns'ﬂ'a“‘l
that it was possible to increase the coefficient
adhesion, they proceeded to test the scheme o8
8 large scale. For this purpose an_egine od
the Lyons Railway was placed at their dispos
The engine weighed 80 tons, supported on
wheels, of which four were coupled. It
found, however, that this engine had m
adhesion, thanks to the coupling, thsn it
cylinder capacity to work up, and therefore
coupling rods had to be removed. The msg
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netising apparatus consisted eimply of a coil of
insalated copper wire wound on a species of
brass bobbin surrounding the lower part of the
wheel. The battery oconsisted of 64 Bunsen
elements, and the length of the wire was about
1,700 yards. The force of attraction equalled,
when tho train was at rest, 639 kilogrammes, or
12 owt. 2qrs. 111b. for each wheel; and so far
it is obvious that there was a decided gain. But
s very singular phenomenon, and one altogether
uanticipated, supervened the moment the
train was put in motion, which was simply that
as soon as the wheel began torevolve the force
of attraction diminished. Thus, at thirty revo-
lutions per minute the force of attraction fell off
from 13°5 owt. to 6 cwt.; while at sixty revola-
tions it fell to but 8 owt. 27l1b.  Without eater-
ing deeply into tbe theory of the electro-magnet,
this may be easily accounted for in the following
way:—The top of the wheel is converted into
one pole of the magnet—say the north—the bot-
tom of the wheel into the south pole; but the
south pole is more strongly magnetio than the
north, beoguse it is next to the coil. As the
wheel revolves, however, the south pole con-
tinoally becomes the north, and vice versa. But
it is well known that eleotro-magnets retain
small charges of magnetism after the current is
broken, while any change of polarity requires a
little tims to be fully accomplished. ~ When the
wheel or wheaels revolve rapidly this time is not
allowed, and the result is a species of confasion
in the polarities, and a consequent weakening of
the maguet. Nicklés then produced another
system, in which the ooil is disposed in the same
plane as the wheel, with which he obtained bet-
ter results, the magnetism not being affected by
the revolution ; but the arrangement is inappli.
table to engines of the ordinary construction,
with high drivers, and must interfere so con-
siderably with the entire design of the engine in
say oase, that I cannot think it likely that it will
ever find its way into practice. Indeed, the best
results Nicklés obtained only gave anincrease of
adhesion equal to 8'5 per cent.—a very poor re.
torn judeed for the trouble and expense in.
carred in the construction and manufacture of a
complex eleotrical apparatus, The idea is still
bemg'worked out, I believe, both here and in
America. 8ir Charles Fox, for example, has
recently tried many experiments on the Great
Eastern Railway, which have ended in nothing,
except in proviug that a few handsfull of sand
enabled the engine to surmount inclines with a
given load which it was unable to cope with even
when the wheels were powerfully magnetised.

e e ——————

STREET RAILWAY BRIDGES.

TaERE are degrees of ugliness, even in iron rail-
way bridges. Those by Mr. Hawkshaw seem on
the whole to stand highest in the scale, and that
masterpiece of his which forms a sort of triumphal
arch at the main entrance to the City of London
is confessedly unrivalled. Utilitarianism itself
can hardly beat the iron tank in Wellington-
street, Bouthwark. Modern progress can surely
go o further in that direction—for the bridge
In question might have been planned in one
wachine and executed by another; and the sub-
sitation of machinework for human thought
snd labour is the thing above all others for which
the nineteenth century is never tired of glorify-
ing itself, * Practical men  everywhere should
unite to give Mr. Hawkshaw a testimonial for
baving carried their principles to absolute per-
fection, and for Laving ignored the existence of
mird in any shape whatever. Those unpractical
people, however, who look on town railway
bridges as nuisances to be diminished as far as
possible, naturally welcome any example whose
hideousness is somewhat modified. There is one
Just finished in the neighbourhood of Brixton,
slightly better than the average. Tle main gir-
ders, instead of being above,are kept beneath the
line of raile; the transverse girders aro also
visible and are of the lattice foom. The soffit,
Instead of the common surface of bulging and
spparently sagging iron plates, thus presents
contrasting masses of light and shadow. The
design is far enough from being beautiful, but
the display of construction gives something of
Interest to it, and suggests arrangements that
might be made effective. Of course the system
is only available where there is considerable
headway beneath; but cases often occur where
1t might be further developed with advantage.—
ng News.

FALL OF TWO AEROLITES.

Ox the 7th September last a well-authentioated
oase of the fall of two aérolites within half a mile
of each other took place at Muddoor, in India.
It was in the daytime, and three loud reports,
like the explosion of shells in the air, were heard
by many people. Three natives, immediately
after the reports, saw the fall of the stones,
which raised a great quantity of dust. Thoy
were at first fiightened, but called others to
their assistance, and dog out tho stones, Their
depositions were afterwards takon, The first of
them, named Kenda, was very much frightened:
‘“he did not go close to it, because he thought
some calamity had fallen there from the heavens.”
The second, Channay Gowda, ‘‘ did not go cloze
to the spot, thinking that some devil or evil had
come down from the heavens” The third,
Mallay Gowda, did not go to see it, * becaunse he
thought that some calamity or Mary (meaning
his deity of evils) had come down on the land to
ruin the community.” A large number of per-
sons, including the police, were brought by
these natives to the spots, and the two stones
on being dug out in a broken slate were found
to be identical in appearance. Ali, the resident
almidar, took down the statements in writing,
and sent the whole at once to Mr. L. B. Bowring,
Commissioner for the province of Mysore.

e ———

AGRICULTURAL RAILWAYS.

Mz. RicHarD WINDER, of Abingdon-street, West-
minster, engineer, has just obtained letters patent
for an improved method of and apparatus
for laying single-line articulated railways and
a method of propelling thereon particularly ap-
plicable for agricultural purposes. This inven.
tion comprises g jointed way consisting oflengths
of sleepers and rails forming a siugle road on
which a portion of the weight of a travelling
boiler and engine is supported, and in a method
of propelling engines and carriages or implements
attached or connected to it along such road. The
invention further consists in a method of and ap-
paratus for raising the road after the engine

leaves eaoch portion therecf, and for placing the

road in readiness for the next journey or course
of the engine. The invention is intended more
particularly for agricultural purposes. The in.
ventor prefers to employ a vertical boiler sup-
ported upon a frame having a central aud two
ordinary wheels, and an cngine with a pair of
cylinders upon a similar frame and wheels. He
lays down the artioulated sleepers and rails and
forms a single line, which is central between the
ordinary wheels of the frames carrying the
boiler and engine. Two mitro wheels are con-
nected to a central double mitre wheel keyed
upon the main shaft of the engine; the two wmitre
wheels are keyed upon vortical shafis extending
downwards and carrying at their lower ends two
grooved pulleys made to grio the sides of the
rail and kept in contact therewith by means of a
right and left screw thread on a rod working into
collars through which the vertical shafts pass.
Or, instead of grooved pulleys, spiked wheels are
used, the spikes on which take into the sides of
a flexible jointed rail. To the rear of the engine
is conneoted the inner part ofa triangular frume,
the inner end of which is kept raised from the
ground by restivg upon a beut axle carried by
small wheels; the outer end of the straight side of
the triangalar frame carries an axle upon which
a disc wheel is free to revolve. The side of the
frame just alluded to fullows in a central line
and immediately behind the line of railroad.
The frame is bent or angled at right angles or
nearly so to the side before desciibed, and is
carried out laterally toany required distance, say
5ft.; its outer end is armed with a friotion roller,
and the third ride of the triangle forms a shoe
and extends fromn the laterally projecting end to
the fore part of the triangular frame. The frame
is provided with a travelling wheel, and the shoe
carries friction rollers. The action is as follows :—
The oentral wheels of the boiler and engine frames
travel upon the rail, on propulsion being given
by the engine through the grooved clip pulleys
or spiked wheels. As soon as the first jointed
portion of the rail and sleeper is liberated or
freed from pressure, the point of the triangular
frame raises the rear end of the sleeper, when the
shoe takes the sleeper and rail, and so on for each
succeeding length of sleeper and rail until the
first length leaves(the further end of the shoe, and
the others following in succession are placed in a
straight line assisted by the friction roller on the
lateral arms of the triangular frame,—whereby a

line of railroad is provided for the next course or
return journey. Two of the above-described
frames are used, one at each end of the engine
and boiler frames. The agricultural implement,
carriage, or weight to be drawn is connected to
the engine frame and follows the triangular frame.
Instead of using the method described of pro-
pelling carriages on the articulated single-line
railway, theinventor sometimes adopts the system
of rope or chain traction desoribed in the speoifi-
cation of an invention for which provisional
protection was granted to him the 9th Feb., 1865.

The accompanying engravings clearly illustrate
the manner in which this invention is carried
into effect. Fig. 1 is a side elevation, and fig. 2
a plan of one of the apparatuses complete ; fig. 3
is an elevation of the jointed sleepers and flexible
central rail showing one of the spiked pulleys
working therein; fig. 4 is a plan showing both
spiked wheels set for working the machine for-
ward along the flexible central rail; fig. 6 is an
elevation of one of the jointed lengths of the
sleeper; fig. 6 is a plan of the same ; fig. 7 is
an elevation of one double link and one single
link of the flexible central rail; fig. 8 iaa plan
of the same; fig. 9 shows the complete appa-
ratus at work. A A is the central rail formed of
links with lateral spaces between them. The
rail is fastened by countersunk bolts to the
jointed sleepers O, ons boltin the centre of each
length of sleeper. It is likewise fastened at each
headland to anchors of auy simple kind travelling
upon wheels or discs, as shown in the view fig. 9,
where X X are the anchors. The central rail
carriesthe chief portion of the dead weight of the
machine upon the grooved wheels L L L, fig. 1.
B B are two piuions or wheels having projections
or spikes upon their peripheries. These spikes fit
inbetween thelinks of the flexible central rail, and
being caused to revolve propel the machine for-
ward. C isthe main sbaft of the machine. DD
are the oylinders of the engine. E isthe boiler.
F Fisthe steam pipe leading from the boiler to
the oylinders. G G! are the high wheels that
oarry a portion of the dead weight of the appa-
ratus when ploughing, and the whole of the weight
when it is used as a traction engine ; these wheels
ran loosely upon their axles. H HH are cog
wheels which drive tho spiked wheels B B by tho
vertical shafts II. These shafts are fitted with
long feathers or keys so that they can work freely
up and down through the horizontal cog wheels
H H, in order to compernsate for any unevenness
of the ground passed over. The shafts are also
coupled together, the coupling having in the
oontre a right aud left banded screw, so that by
turning the screw one way the spiked wheels are
forced turther apart, and thus thrown out of gear
with the rail, and by turning it the reverse way
the spiked wheels arc brought closer together
and placed in gear with the sides of the rail, and
by screwing together still closer, additional fric-
tion is obtasined by pressing the wheels against
the sides of the flexible rail, ard in place of the
couplinug above described an elastic or spring
coupling is sometimes used. K K is the frame of
the apparatus made in two parts, the more
equally to distribute the dead weight to be carried
over the land and to allow of its accommodating
itself to the iuequalities in the surface of the
ground. One part of the frame carries the boiler,
the other part the engines, main shaft, and other
working parts. L L are the grooved whecls which
ran ou the top of the centrul rail A, Springsare
provided to allow these wheels to adapt them-
selves to the unevennesa of the ground passed
over. M isa grooved pulley on the lower part of
the boiler around which the rail may be coiled
for transport. This pulley can be made either to
take off altogether, or be raiscd up outeide the
boiler out of the way when uot required for use,
It is either worked by a cog whecl attached by
a connecting rod to the engine,as shown iu the
engravings, orit can be worked by hand. N is
the frame for shifting the central rail and sleepers
to the new position ready for the apparatus to
travel upon in the return joursey. The frames
are raised alternately out of the way, and lowered
into their work, according to which way tho
machine is travelling. At N, figs. 1 and 3, tho
frame is shown in work, and at N! it is shown
raised up out of its work. When the apparatus is
at work the frame N in work is shifting tho
central rail at the same time the apparatus is
travelling across the ficld drawing the plough or
other implement after 1t. Upon arriviug at the
headland this frame N is raised up out of the way,
and that on the opposite end of the apparatus is
lowered ready Lo shift the centralrail to the re-
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quired new position, while the machine is making
the return journey ; thus the frames N and N1 are
raised and lowered alternately, shifting the rail
each time to the required distance sideways until
the whole field is finished; neither engine nor
any other part of the machine tarns at the head-
lads. O O are jointed sleepers to which the
central rail is fastened. Play is lefc at the joints
to allow the sleepers to adapt themselves to the
unevenness of the ground. P P are standards
and gearing for raising the guide frames N and
NI when notin use. Q Q are guides fitted with
a recess to hold up the end of the guide frame
free of the central rail when not in use. 8 is
the cultivator or plongh frame fitted with steer-
ing apparatus at each end and with rocking bars
to which are fixed tines or shares. This imple.
ment does not turn at the headlands.

COMBINED DRILL, VICE, AND LIFT.

Mzssrs. GeomrGe Hopn@soN and James PrITT,
of Cleckheaton, Yorkshire, machine makers, have
obtained letters patent for an invention which
hes for its object improvements in apparatus
for boring, drilling, and other purposes. The
nirious parts are so arranged and accurately
fitted, that by changing one to another they can
be readily adjusted for four different motions
and form a combination of drill, rack drill, vice,
and screw jack, applicable either for hand or
steam power. The accompanying engraving
exhibits an apparatus in which this invention is
carried out; fig. 1 being a front elevation of the
drill ; fig. 2 a front elevation of the driving mo-
tion; fig. 3 a plan of lower or fast jaw; fig. 4
the drill holder and worm wheel set for rack
drill; fig. 5 a transverse section of stand and
jaws; fig. 6 a front elevation of the lifting jack.
Similar letters of reference indicate correspond-
ing parts in the several figures. Thedrill consists
ofa lever A, through one end of which works a
grooved spindle B B, capable of sliding thereon,
which spindle or screw has also a longitudinal
groove C. At the bottom of the spindle or screw
the drill is fixed. The lever carries two wheels
D E, one a mitre wheel and the other a spur
wheel; and a stud on the lever shownat P, fig. 2,
carries a hollow shaft, on which is fixed another
mitre wheel b, fig. 2, which gears with the first-
named mitre wheel D, at fig. 1. The lever A
also carries a short vertical spindle F, having a
spur wheel G and H at each end. The upper
spur wheel G gearing with the spur wheel K on
the lever, and the lower one H gearing with the
worm wheel I, fixed in a collar below the lever
in which the drill, spindle, or screw B B works.
The grooved spindle or screw B B is driven by
means of a fast key in the boss of the mitre wheel
D, which works freely on the longitudinal groove
C. Wheels E, H, and I are of one size, while
the wheel G is one cog larger, so that at each
revolution of whecl E, which is fast to the mitre
wheel D, wheels G, H, and I lose one cog. By

COMBINED DRILL, VICE, AND LIFT.

80 doing worm wheel I, with a thread in the boss
fitting the grooves of spindle B B, presses down
the drill with perfect regularity at each revolu-
tion of the grooved spindle. The apparatus when
in useis fixed to a stand J, having two jaws; the
lower one fixed (fig. 3) and the upper one work-
ing by means of a set screw K, with a collar on
its point on the under side of the fast jaw, which
gives it the advantage of fastening the apparatus
in any position required, while the fast jaw has
a T-headed slot hole, shown at fig. 3, thereby
allowing the apparatos to be secured by either
bolt or jaws. The upper or loose jaw works on
two uprights L L, which support a crosshead
N, through which passes a round vertical shaft
O, capable of being raised or lowered or moved
sideways. The vertical shaft has a round hole
through its thickest part to carry the arm of the
lever A. The vertical shaft O, and the lever A,
are both adjustable by set screws, and by this
means the drill will bore at any point of a cir.
cumference vertically, the extreme radius being
the full length of lever A ; also, the drill will
bore at any angle formed by turning the lever A
in its rest in the shaft O, and by removing the
shaft O from the crosshead N, the drill will bore
horizontally by placing the lever A in the vacant
place in the crosshead N. Motion is given to
the apparatus by means of a slotted handle M,
fig. 2, the radius of which may be increased or
diminished as required, according to the size of
the hole to be bored ; and is adjusted and fixed
on the loose shaft carried by the stud of the lever
P, and when worked by steam power a pulley is
fixed thereto instead of a handle, and driven
direct from the engine by a band or strap. The
rack drill is used without the stand J and the
vertical shaft O, the round arm of the lever A
serving as a handle. It is formed by removing
the worm wheel I from the collar below the lever
A, placing it in a cap or drill holder 8, fig. 4,
also the small set screw T, fig. 5, then fixing
them on the top of the drill spindlé or screw
B B, to set up the drill, and bringing into gear
a paul or catch V, fig. 1 (fixed on the lever A),
which is kept in and out of gear by a spring.
The stud P, fig. 2, carrying the loose shaft is
removed from the lever. To form the lifting
apparatus the worm wheel I is taken from out of
the cap or drill holder 8, and placed in the hol-
low of the crosshead of the stand, as shown at
fig. 6. The drill spindle B B, inverted, is passed
through the crosshead, and the stud P (fig. 2)

ing the loose shaft and having the mitre
wheel on with worm attached is then easily fixed
in o suitable hole in the crosshead at X, fig. 6.
The grooves of the worm attached to mitre wheel
b work in the worm wheel fixed in the cross-
head. The cap or drill holder 8 is also placed
on the top of the drill spindle, as shown at fig. 6.
The vice is formed by fixing the stand J horizon-
tally to any convenient place by means of a bolt
passing through the T -headed slot hole in the
lower or fast jaw fig, 8.

.

INSTITUTION OF CIVIL ﬁNGINEERS.

THE opening meeting of the Institution of Civil
Engineers was held on Tuesday evening last, the
President, Mr. J. R. M‘Clean, in the chair. Sir
C. T. Bright, M.P., M. Inet. C.E., read a paper
on ‘‘ The Telegraph to India, and its extension
to Australia and China.” After referring to the
previous attempts to establish felegraphic com-
munication with India by the Red Sea, and
alluding to the causes of the failure of that en-
terprise, the autbor proceeded to describe the
steps taken by the Government to carry out
the iline through Mesopotamia and by the Per-
sian Gulf to Kurrachee, which is now in daily
operation, conneoting England with Calcutta,
Bombay, Madras, and all the principal towns of
India, and extending as far to the eastward as
Rangoon. A description was given of the manu-
facture, laying, and electrical tests applied to the
submarime cables between the head of the Per.
sian Gulf, Bushire, Mussendom, Gwadur, and
Kurrachee, the engineering and electrical super-
intendence being carried out for the Indian
Government by the anthor and his partner Mr.
Latimer Clark (M. Iust. C.E.). The cables in
question belonged to the class of shallow water
cables, the depth being generally about 40
fathoms, and the bottom being principally sand
and soft mud, circumstances the most favourable
for the deposition of submarine lines. The core
was composed of 2251b. of copper and 2751b. of
gutta-percha per nautical mile, the gutta-percha
being applied in four separate coatings ; over this
was laid a bedding of hemp, covered by twelve
galvanised iron wires, the whola being coated
with two layers of a compound of bitumen and
silica, applied in a plastic state, in combination
with twoalternate servings of hempdaid in opposite
direotions. In the construction of the conductor
four segmental pieces of copper within a copper
tube were used, by which the mechanical advan-
tages of a strand wero preserved, while the
electrical efficiency was added to, in consequence
of the cylindrical form of the exterior. The
elaborate system of electrical tests taken during
the construction and laying of the cable, and a
series of experiments determining, for the first
time, the differences of conduotivity of gutta-
percha and india-rubber at various temperatures,
were fully described, a formula being given as
a guide in calculating the effect of changes of
temperature upon the insulation of submarine
cables. A new method of testing the joints in
the core separately was introduced, whereby a
considerable gain in insulation was attained.
The conductivity of the whole of the copper
wire used was measured, and all wire below an
established standard was rejected. By this
means a high degree of condnctivity was arrived
at. The total length manufactured was 1,284
nautical miles, weighing in all 5,028 tons. Five
sailing vessels and one steamer conveyed this
mass of submarine cable to Bombay, and the
submersion - was commenced by the author on
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the 3rd February, 1864, at Gwadur on the coast
pf Beloochistan, the whole being completed by
the middle of May inthe same year. The cables
were laid for the first time successfully from
sailing vessels towed by steamers, by which a
considerable saving was effcoted, compared with
the cost of sending the cable round the Cape in
steam veesels. It wasexpected that the Tarkish
land line, between Bagdad and the head of the
Gulf, would have been completed simultancously
with the submersion of the Persian Gulf line. In
this, however, muoh disappointment was ex-
perienced, owing to the Arabs, on a portion
of the route, in the valley of the Euphrates,
being in revolt against the Turks. In con-
sequence of this, the opening of the entire line
between Europe and India was delayed until the
end of February.in the present year, when a tele-
gram wag received in London from Kurrachee in
eight hours and a half. This was speedily followed
by numerous commercial messages to and fro, and
p large and remunerative traffic was now daily
passing. The author, however, complained of
the delays and errors arising upon the Turkish

ortion of the line, between Constantinople and

Igrade ; the service on the portion of the line
worked by the Indian Government, between
India and the head of the Gulf, being performed
rapidly and efficiently. The difficulties en-
countered b{Major Champain, R.E., in the con-
struction of tbe Persian telegraph between
Teheran, Ispahan, Shiraz, and Bushire, were de-
poribed, and the loss of the late Colonel Patrick
Stewart, R.E., and his devoted services, were
{eelingly alluded to.

In gonsidering the extension of telegraphic
pommunication from Rangoon to China and
Australia, the author entered upon a narration
of the advantages and otherwise of the several
plans proposed ; and considered, although part of
the line in the Malay Peninsula, and elsewhere,
might be taken by land, that the speediest and
most reliable means of oarrying the object into
effect would be found in the submergence of sub-
marine cables, if properly constructed and laid.
The regnlarity of the working of a good system
of cables wonld, in his opinion, soon compensate
for the additional outlay involved over such sec-
tions of the line. It was thought that a line
might be carried, in a comparatively short time,
from Rangoon to Singapore, thence to Batavia,
joining the Dutch land lines there, and passing

rom the south-eastern extremity of Java to

Timor, onwards to the Australian coast, whither
the Anstralian land lines were rapidly advanoing,
and would be erected to meet the cable. From
Singapore a line could be carried to China,
touching at Saigon, or the peninsula might be
orossed at Mergui, and the sea line by carried
thence aoross the Gulf of Siam.

Gorrespondence,

LIGHT DRAUGHT ROLLER SHIP.
70 THE EDITOR OF THE °* MECHANICS’ MAGAZINE.”

81%,—The announcements on this subject display
such an amount of ignorance in naval engineering
that Mr. Barber’s ** bitter disappointment ” and the
¢ eminence™ of the shipbuilding firm who have
undertaken to build the monstrosity, are likely to
excite only the risible faculties of your readers. I
may, however, congratulate Mr. Barber on refrain.
ing from oing beyond ‘‘ egg-shell” experiments,
and would ask him to repeat them, and to observe
that every egg-shell takes a fast course to leeward
and keeps on the lee-side of every wave, A vessel
designed for navigation is ““usually” formed to
take any course that may be required. It is im-
mersed in two fluids, the upper part in air, the
Jower part in water; both these fluids have motions
of their own. If we increase the bulk of the upper
works the veesel is subject to great leeway; if we
decrease the size of the upper works the vessel
becomes dangerous and unseaworthy for want of
buoyancy. The harpy medium ie attained in the fine
specimens of naval grchitecture which are now quite
common. The celebrated yacht ‘* Mosquito *’ draws
about 11ft. of water aft, with a breadth of beam of
about 154ft. and 60ft. length, yet she is only 6ft.
above water at the head and 4ft. at the stern, but
she can claw off a lee shore with the greatest easo,
and of course she can go to lecward readily enough
if required. Some years ago 1 used to visit
the Adelaido Gallery very frequently, and I re-
member o model of a craft there which had
four light hollow wheels sufficiently bulky to
sustain, by their displacement, the deck and
rigging, when immersed to about a third of
their diameter. They were not *globes” but
*“ broad wheels.” This was designed for a similar
PuIpose as that now announced, viz, ;—to roll over

the water; but somehow the wheels would not turn
round on their axles and no amonnt of coaxing
could get them todo so. The reason is sufficiently
obvious : the friction of the water is less than the
friction of the axle, thus proving that there is no
necessity for wheels, globes, rollers, or anything of
the kind. Asitis c'lear that the only course such a
globular ship could take would be dead to leeward,
why bave engines or any other motive power than
the wind ? and as its hold on tho water is to be so
very small, why not dispense with contact with
water altogether, and make use of Mr. Coxwell’s
balloon instead ?
I remain, Sir, yours, &e.
T. Mor.
1, Clifford’s Inn, November 11, 1865.

*“SAFETY ” LUCIFER MATCHES.

818,—The subject of lucifer matches having for
some time past created an interest in the public
mind, permit me to make a fow remarks on themat.
ter, connected with the invention of Measrs. Bryant
and May, which was supposed by many to have
reduced to a minimum those calamities which
were rendered 80 frequent by the use of the old.
fashioned match. The invention, looked at criti.
cally, farfrom does away with the danger which
attaches to the old match. If one of these patent
lucifers be struck ng&imt the prepared paper,
a small explosion takes place which frequently
results in the head of the match becoming
detached, and fallinﬁ red hot, and even flaming, on
the floor. Put such a match in the hands of an
uneducated and careless person and what will be
the result ? undoubtedly in many cases severe ac-
cidents. This is not the only fault of an invention
that is faultless in its ingenuity, but which is of
small practical value. The prepared paper with
which the boxes are supplied is 8o soon exhausted
that it has frequently to be turned, or a new piece
put in its place, from the fact that some of the
ignitions cause a partial destruction of the paper
by fire, which it is extremely difficult to put out.
Is this an article for general household use ? or is it
not rather an ingenious toy ? Again, a match is not
always 8o handy when it cannot. be used away from
its box, which must necessarily be moved about,
and often in that case mislaid by careless people, &
clags which unluckily is not altogether rare. T»
compare the new with the old, the former has only
one distinct advantage, which, indeed, can hardly in
some oases be viewed as such, namely, its incombus-
tibility except in connection with its own box, which
may be stood in some damp place and totally im-
paired. Now here the old match has the advantage
inasmuch as it may be struck on any rough surface,
and if done with any amount of care, ulﬁom drops
a spark. If these few lines contain sufficient in-
terest to admit of their insertion in your valuable
paper, it will considerably obliga,
Yours, &ec.,
London, fuqmsnon.
November 4, 1865.

THE ACTION OF ACIDS ON METALS,

. Bir,—I see in a late number of your excellent
ig))urna.l allusion to some interesting experimenta by

r. C. Calvert, on the action of acids on metallic
alloys, &c.  Will you allow me to state that in 1858
I published two papers in the *Journal de Mede.
cine,” of Bruxelles, entitled *“ Action of Sulphuric
Acid on Zinc and Iron.” The most remarkable
result arrived at in my experiments was this,
namely, that concentrated sulphuric acid has no
action at ordinary temperatures upon pure ginc
cousequently that monohydrated sulphuric aci
might be trausported without danger in vessels of
pure zinc.

I am, Bir, yours, &c.,
T. L. Pairson, Pa.D,, F.C.8.
4, The Cedars, Putney, London, S.W.,
November 4.

CAST.IRON RIFLED CANNON.
8ir,—In the Scientific American of the 21st Octo-
ber, 1865, there is a report of experiments with cast-
iron rifled cannon which were partially a failure
owing to the groovesof cannon becoming clogged
by the residunm from firing. My patented cast-iron
cannon, being on theelliptic principle,has nogrocves
to become clogged by residuum, neither has the
elongated shot any projections on it suited to the
grooves ; its bollow base takes the elliptic form from
the explosion of the charge, which imparts the ro-
tation to the longer axis of the shot, which idea I
borrowed from the hollow base of the Malay tube,

dart, or arrow, as far back as the year 1818.

Yours, &c.,
J. Norton (late 34th Regt.)
Bray Club, Bray, November 7,

THE USE OF PARAFFIN.

Str,—In your remarks on Dr, Crace Calvert’s
lecture on tho discoveries in chemistry applied to
arts and mannfactures in your issue of the 10th inst.,
you observe that the learned lecturer drew atten-

=]

tion to a new method of waterproofing vegetabls
and animal tissues and fabrics by means of parafiin,
devised by the learned and eminent chemist, Dr.J,
Sienhouse ; and that this process has been applied
with great advantage by Messrs, Silver and Co, to
the waterproofing of soldiers’ tents and other
materials. It is gratifying to find &> great an
authorityas Dr. J. Stenhouse advocating the use
of this valuable material, which possesses besides its
illuminating and lubricating powers and its pre.
servative and waterproofing qualities, other most
useful properties. For electrical purposes it is the
best insulating material known as both in.
sulation and induction; it is aleo unalterabls by
chemical agencies, and, from its unlimited supply,
romises to enter argel'y into the arts and manufac.
ures of this country. The process, however, of
rendering materials waterproof by the use of paraf.
fin, as applied by Dr. Stenhouse, is not the original
discovery Dr. Crace Calvert’s observations wounld
imply, ¥or I used paraffin many years ago for
waterproofing fabrics,, and for preserving stone,
iron, &c., and in 1860 I obtained letters patent for
insuiating. and for preserving the outer coatings of
telegraph cables by its means. I would, therefore,
be obliged by vour giving insertion to this letter.
Your obedient servant
J. Macinrosn.
10, Strand, W.C., November 15,

COMPOUND GUNS.

SIr,—In my former letter I undertook to prove
four propositions:—(A), That the gun patented by
Mer. lgnnom, in 1862, &‘oneued defects so radical as
to ensure its failure. This proposal is illostrated in
fig. 1, which I have cut out of the pamphlet
he issued in September, 1863. It shows a 68.
pounder cast-iron gun strengthened as patented by
Mcr. Parsons, 5th June, 1862, The dotted lines e 3
show the weak spot where the breech would break
off. He describes this method of construction in
his final specification, December 4th, 1863, in the
following words :—** 1 bore out a recess, by prefer.
ence of a conical form, at the breech end of the gun,
larger in diameter than the intended finished sise
of the bore, and I fit into the recess a tube of
wrought iron, steel, homogeneous metal, or othee
mitagle material, aocurately turned to the shape
and size of the recess, and secure if bya breech
plug screwed into the breech of the gun.” With
reference to the shrinkage upon the tube, he says;
—** I consider that a fair fit without much pressure
will effect the object desired ; and, alluding to the
longitudinal strength, he says:—** The recess to re-
ceive it ” (the tube) * being taken out of the centre,
the sectional area of the body of the gun is s
slightly reduced that it will still lpossm ampls
longitudinal strength to support the lining tube, &c.
I am aware that it has before been p}'opoged to line
cost-iron guns with tubes, and to this of itself I lay
no claim. This part of myinvention consists in
constructing and applying to cast.iron guns, tubes
of wrought iron, steel, homogeneous metal, or other
suitable material inserted at the breech endinto s
suitable recess and secured therein by a breech
scrow,” &o. .
This method of introducing the tube from the
rear was the one previously followed in the mavu.
facture of wrought-iron guns. It necessitates that
the female screw thread which receives the breech
lug should be cut out of the substance of the gun.
n wrought-iron guns the breechpiece (i.e., that
ortion of the body of the gun which receives the
Ereeoh screw) is madeof what is termed a solid
forging, so that the grain of the wrought iron may
rup in a longitudinal direction, and thus that the
full strength of that material may be developed in
resisting the longitudinal strain of the discharge.
A wrought.iron gun whose breech was closed in
this manner blew out its breech plug, which carriod
with it the anrroundinf‘gortmn of the breech piece,

which was shorn ina e passing through the last
complete turn of the female screw thread. is
roughly illustrated in fig. 2, which was lith od
for me by Day and Sons, in December, 1863. My

attention was called to this circumstance by the
breech breaking off a cast-iron lined gun ina pri-
vate experiment of my own, and having just previ-
ously witnessed the rupture in the wronght-iron
gun at Shoeburyness, I made the experiments with
screw bolts, which I shall quote further on, in order
tosscertain the cause. I allude to this gun which
I eubsequently submitted to the Ordnanoe Select
Committee, November 11th, 1862, in my * Treatise
on Compound Ordnance,” in the following words :—
“ The tube is perfectlg sound except the breech
plug, which is blown off. This plug was screwed
into the tube in the ordinary manner. Had the
breech end of the tube been closed in the manner
shown in fig. 8, I tbink the plug would not have
blown out.”” In the early part of 1863 I submitted
some oxperiments I had made upon screw bolts (to
which I shall refer under proposition D) to the
Ordnance Salect Committee, and pointed out that
the reason the breech came off was the same as the
one which cln.me;lI the n:htl to br%akfoﬂ' :lhe wre:
bolts, namely, that in the gun the female screw,
being cut out of its substance, defined a weak spot,
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in the same manner as the male screw threau, cur
ont of the substanco of the shank, did in the screw
bolt, and that hence the longitudinal stretch due to
the impulsive strain, instead of being distributed in
one case along the bore of the gun and in the
other along tbe shank of the bolt, was confined to
the weak spot in each, and that, therefore, ruptare
took place there. The Committee shortly after gave
directions that the female screw thread in the
breech of every nature of muzzle-loading gun
should be thrown into relief, and that the
inner barrel should in consequence be intro-
duced from the muszzle. It was, therefore, not
to be wondered that they declined Mr. Parsons’
proposal to line a cast-iron gun in the manner
th:glmd already discarded in wrought-iron guns.
Had the inner tube been solid-ended or had it
been closed Ly a plug taking into screw threads
thrown into relief on the interior, and had it
pat in from the front, so as to
bear the longitudinal strain itself, the breech
would then be sufficiently strong not to break
off. The proposal, however, was to insert a
oonical tube without much pressare from the rear,
the consequence of which would be that the whole
longitudinal strain would fall impulsively on the
ocast iron, and would most certainly have broken
the breech off, for it is most certain that a method
which had proved fatal to a wrought.iron gun
could’not have succeeded in a cast-iron one. These
were the defocts I alluded to in September, 1863
and which I stated would be fatal to the success o
the proposal.

I now come to proposition (B), *‘ That these
"riidefech were remedied in the gun lately taken
ob{ r. Parsons to France.” The inner or A tube

this gun was a solid-ended steel one, and was in-
troduced from the muzzle of the gun ; the outer or B
tabe overlapped it at the breech end, and thus con-
Uributed its longitudinal strength to the inner tube.
This gun, therefore, was very different from the one
I alluded to in 1863, and hence the statement of Mr.
Parsons—* I will not give expression to my opinion
lost I shonld commit myself as Major Palliser did
when he twice publicly asserted previous to the trial

empoay wy PLLUCIPIC) BUBIes vasy wmssas  vessan - .o
my patent, by increasing externallyjthe thickness of
metal round the screwed part. I therefore worded
my final specification 1n genmeral terms, which
would include either an: internal or external in-
crement of metal at the breech, in the following
manner :—*‘ The next part of my invention relates
to the closing of the breech end of the barrel or
of guns generally. I make the barrel thicker at the
breech end and run a female screw thread into it so
that the distance from the bottom of the screw thread
to the exterior of the barrel should be at least equal
to the thickness of the tube. 1 then screw in
a plug. When two or more concentric tubes are
employed, I close each of them by a separate plug.
Each plug is made to bear up against the plug in
front, and thus each tube performs it share of the
longitudinal work.” Fig. 3 illustrates the general
fea:urtee of a 7-inch rifled gun, as described in this
patent.

Six months after the publication of this patent,
and two months after ha had alladed to it, Mr.
Parsons took ount a fresh patent on the 17th of
November, 1863, in which he says :—*‘ I 8o arrange
the form and dimensions of the cas*-iron casing at
the breech and reinforce that the area of its trans-
werse section will be the same throughout a suffi-
cient length thereof, and when a breech.screw is
used behind the lining tube, 1increase the external
diameter of the metal round it sufficiently to ensure
the area of its cross section being fully equal to the
area of the largest part of the reinforce, so that
the extension due to the longitudinal strain may be
distributed over a sufficient length and not strain the
metal surrounding the breech scrcw, or any other
part injuriously.”

Fig. 4 represents a cast-iron gun strengthened as
patented by Mr. Parsons, November 17th, 1863, It
shows (as do all the plans of this patent)
‘“the diameter of the screw portion of the
breech end of the inner tube smaller than the
diameter of the bore of the tube ”—these are the
words of my patent. He also shows a plog screwed
into his B tabe, and says:—*‘ The plug is screwed

into the breech end of the tube b b, so as to bear
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seventh fall 173in., broke in shank of bolt. Nos. 11

and 23, bolts of an uniform thickness of tin., thus

sustained without breaking respectively seven

and six blows of the 971b. weight, falling on an

average in the first case 12in., and in the second

about 15in.; while the two 38-8in. bolts, each re-

duced at one point to 5-16in., broke, the first, under

the first blow of the weight falling through only

6in., and the second under a fall of only 5in. On

the other hand, the last two named bolts would be

stronger when subje to a statical strain than

the first two in the proportion of 25 to 16, and yet

when the strain becomes impulsive the latter prove

to poesess upwards of ten times the endurance of

the former. I think it will be admitted that these

facts involve a principle in applied mechanics that

had never been previously clearly defined. The

strain applied to the screw bolts was of the same

natare as that which is thrown on the breech of a

gun when it is fired; and the remarkable loss of

strength entailed by cutting a groove round the

inside at the breech end was not known until I
pointed it out. . L.

It was the knowledge of this principle and
of the necessity of uniformity of longitudinal
strength in a cannon, that enabled me to say
in the daily press in September, 1868, ‘‘Judg-
ing from the results of my own experi-
ments I do not think it poesible that Mr.
Parsons can have constructed and tested a single
gun strengthened on the method he now advocates,

a8 it contains radical defects that would be fatalto .

its success.” Nor was the statement a rash one
since all Mr, Parsons could say in reply was— 1
do not care to argue the point as to the radical
defect Captain Palliser asserte my guns to possess.
1f he had had as much experience in dealing with
metals as I have during my practice as a civil engi-
neer for the last twenty years, he would have
known better than to have hazarded such an
opinion.” .

1t is easy when a principle of this kind is clearly
pointed out to apply it in many ways in practice;
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thus a solid-ended stesl tube would possess the
same longitudinal strength as one closed by a screw
plug of smaller diameter than the bore of the tnm
neither is it difficult to repeat in 1868 what

been done in 1863. But I think I have shown that
in 1868, at the time my gun was successfully tested,
Mr, Parsons was ignorant of the proper mode
of making one, and now, having coolly copied my

mnt, he has tried to raise a cr{ inst me, of
g a favoured individual who had allowed
to copy his invention. .

I have the honour to be, 8ir,

Your obedient servant,
Army and Navy Club, WiLLiAM PALLISRR.
November 9, 1865.
{We will afford space for Mr, Parsons to reply
upon this question, but there the controversy must
end.~Ep, M, M.]

Hleetings for the IWeck,
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be read:—1 ‘‘ On Impressions of Belenite in
the Woolwich Beds aud London Olay,’”’ by
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iscellanen.

At the Kew Observatory they have made their
own standard barometers, and during some fifteen
years have manafactured many standard thermo-
meters, which have been distributed among scien-
tiflo societies and the leading opticians.

. We understand that a stratum of graphite has
just been discovered near the Seq of Axoff, eqnal in
quality to that of Siberia. A petruleam spring bas
also been found in the government of Archangel,
near a stream falling into the river Betchora. The
oil obtained can easily be conveyed into the interior
of the empire by the ordinary roads as far as the
Kama, and thence to all the governments throngh
which the Volga passes.

The blood contains, or ought to contain, iron of
which no physiologist has been able, hitherto, to
define, but Mr. James Bruce writes us to say that

the red particles in it are caused by phosphate of pe

iron, for by adding this preparation of iron to
blood, or to the white of an egg beaten up with dis-
tilled water a beautiful red colour is produced. Mr.
Bruce further states that its presence in the blood
serves the purposes of heating and thinning it, pro-
moting its intestine motion, as well as helping it
through its passages (from its superior gravity) b
iucreasing its weight and force against them, and,
therefore, any obstruction in the glands or capillary
vessels must sooner be removed by such metallic
particles than by those which are lighter. Iron (he
adds) is the only metal friendly to the human con-
stitution, but its use, where iron medicines are
ed for, must not be persevered in for any Jength
of time, as any large excess in the blood would on}
serve by its pressure against the sides of the vessel’l
to_cause internal hemorrbage. This last fact was
evidenced in the treatment of the cattle plague, the
excrements of the cows being mixed with blood
where large doses of iron were administered, and

:plinoh is not one of the recoguised symptoms of the

Some interesting facts respecting yeast have been
brought before the Academy of Sciences by M.
Béchamp, in a note * On the Physiological Ex-.
baustion and Vitality of Beer Yeast.” The author
washed and washed globules of yeast until they ap-
MO :::iﬁnera 9nvel&;:ea of oe:llulel, and found

y retained the power of ¢ ogne-
fato glucose, and seiling up the
e!:n s which proves, he considers, that the
property of setting up fermentation resides in the
Pro; es of the living cellule, and is a consequence
of the act of nutrition of this cellule.

A committee will shortly be appointed to experi-
ment upon coal-cutting machines.

Some rails are being executed in Belgium for an
English line now in course of construction. A con.
tract for 1,150 tons of rails required for the Belgian
State system has been let to MM. de Dorlodot at
£6 3s. 3d. per tom; the competition was limited to
Belgian firms.

A number of ancient eoins have been discovered
in the course of the exwavations adjoining the Bris-
tol Cathedral. One of the officials has in his posses-
sion seversl Roman copper coins of a very ancient
date, oneof them being A.D. 117. Nearly all of
them are in very excellent preservation, considering
their age, and ezhibit well the beauty of the coinage
of such a remote time.

The much-discussed question of tha locality of the
Great Western Railway new Oarriage Works ap-
pears to be settled a'; last. Negotiations have been
completed with the Oxford authorities for the pur-
chase of Cripley Meadow. The Mayor of Oxford
stated at the Town Council meeting on the 9th inst.
that the compact between the railway company and
the Corporation had that morning been sealed. The
gound at Cripley, from its low position, will have

be raised considerably before the works ave
erected upon it, but, in consequence of the local
improvements recently effected with regard to
drainayye, it will only be necessary to raise it about
one-half the height originally contemplated.

At Kew a magnificent spectroscope s enabling
the Director of the Observatory to map the remark-
able variety of lines seen in the spectrum of the sun
and that of other bodies. To keep the light of the
sun in the fleld of view of the instrament, which is
placed upon alarge table facinga window, a clock
is made to move a reflector 8o as to keep the light
of the sun thrown upon the object glass.

The failure of the Great Low-water Basin has led
the Mersey Dock Board to initiate a new plan of
dock works at Birkenhead, It is therefore intended
to promote a bill toclose the woodside basin, to
convert the low-water basin into & wet dook, and to
excavate the foreshores at the northern enmtrances,
Birkenbead. The alterations in the basins are esti-
mated to cost £167,000. What the excavations will

lie | continuance of

For several gears past numerous attempts have
been made to discover a vein of lead which was sup.
posed to existat Brennand, in the forest of Bowland,
and contiguous to Whitewell. Al efforts wers
however, unsucoessful ; at any rate, slthm‘xlzh smal
portions of lead were here and there found, a suffi.
cient quantity could not be oxtaiud :.:: justify the
operstions. short time ago some
men, employed in draining on the Bmu:r Farm,
struck apoa the long-locked-for vein of lead.

The French Government steam transport vessel
“Dix Décembre,” is receiving s oargo of tele.
graphic cable from the newly-erected factory of
Messrs. Siemans, Brothers, at Charlton. The cable,
the whole of which is completed, is sixty miles in
length, and is intonded to form the line of com.
munication between Leghorn and Corsica.

Steps are being taken to effoct the construction of
the North London, Highgate, and Alexandra Park
Railway, for which an act of Parliament was
secured last session. The line is to commence near
the Caledonian-road Station of the North London
Railway, and to terminate by a junctiom with the
Edgware and Highgate Bailwa{. from whenoe
runsing powers are secured to the company over
glo Edgvnu and Highgate Railway to Alexsndra

ar

The paper manufacturers of Belgium have beea
very much benefited by the repeal of the
duties. Formerly there were omly four or five
paper mills, bat the number has now increased to
more than forty, producing more than 20,000 tons
of paper unuhy. chiefly exported to hnglnd,
France, and America, the exports having risen from
1,675,5627f. in 1851, to 5,559,184f. in 1860, and an-
::kally advanced since the last official statistics were

en,

It is said that the phrase ** by hook and crook”
originated in the fact that Mesars. Hook and Crook,
surveyors, of London, were arbiters of bounds, after
the fire of 1666, by which boundary marks ware
destroyed, and their just decisions rendered resort
to law unnecessary,

A Captain lh?ma a Swede, has invented s
new sort of need e-gn':’ which is to cat out the
Prussian needle altogether. It fires ten shots ina
minute, and does not get foul after a hundred shots.
1t has been acoepted by the Swedish Government,
and is to be introduced into the army.

The journey from Paris to Madrid, over a dis.
tance of 1,460 kilometres, or 966 English miles, may
now be accomplished in tixirty-cix hours. Inol
times, yet within living men’s recollection, it wass
featnot to be forgotten, and rather to be boasted of
for a lifetime.

Mr. A, H. Allen, inaletterin the Chemical News,

cost it is impoesible at present to estimate, as the
foreshore at 14ft. deep comes upon solid rock ; and
the last bill obtained by the board provided for a
depth of 17ft. It is hoped, however, that some
modification of the previous act may be obtained
as to depth, and thus an enormous expense
avoided.

At the last meeting of the Academy of Sciences,
M. Lami de Nozan sent in & paper on submarine
telegraphy, in which he recommended that a tin
sheath should be used to protect the core of the
cable, and that this sheath should in its turn be pro-
tecte& by a coating of amianthass. This, he thought,
would increase the duration of the cable tenfold, a
matter of some importance, since u cable, as it is
now manufactured, never lasts longer than fifteen
months.

Deposits of hematite iron ore have been dis-
covered in a bed of mountain limestone at Penally
and Jameston, Pembrokeshire, The ore resembles
the hematite deposits of West Cumberland, in
which district it is found in pockets that appear to
be isolated from each other, but in some instances
they are connected by fine mineral veins, Samples
of the ore have been analysed, and they yielded 50
cent. of iron, which is about 10 per cent, below
the yield of the Cumberland ores.

‘We recently reforred to the hardness of the rock
upen which the Mont Cenis tunnel operators had
come, and we now regret to learn that a serious

ident bas been d from this quality of the
material. Mining has continually to be resorted to,
and the stone strikes fire at the blow. There
were several miners at work, and one of them was
filling a hole with ganpowder, when a spark struck
from the rock, and a violent explosion took place.
The fire reached several other mines ready to be ex-
ploded, and a number of the miners were killed or
wounded. Such an accident, however, could scarcely
have occurred without carelessness on the part of
the operatora.

The number of Cornish pumping engines re.
ported for Septemberis 31, These consamed 1,904
tons of coal, and lifted 13'7 million tons of water
ten fathoms high, the aver: duty being
48,600,0001b. lifted one foot high by the consump-
tion of 1121b. of coal, Fifteen engines exoeeded the
average duty.

plains of the red-tag;einm and mismanagement
in connection with the South Kensington examins.
tions in science and art. It ap that in May
last, he came up from Sheffield for the express pur.
pose of passing the examinations and obtainiog an
exhibition to the Royal 8chool of Mines. He re-
ceived notioe of his success in the different subjects
towards the end of June and beginaing of July.
After the commencement of the session, which
began on October 2nd, he received a list anao:
the medals he had obtained, but still no word
gucoess or failure ; 80 he imagined he had been un-
successful, and entered into other engagements. A
fortnight after the first lectare had been delivered,
however, he was informed by letter that he had ob.
tained a royal exhibition! It is something more
than disappointing that candidates should be un-
able to have the reward of their exertions and ex-
ense because of the dilatoriness of some lasy
ernment official.

Great improvements are going on in the dockyard
of Toulon, A new machine for sbipping masts is
being fitted up in the arsenal of Castigneau. This
new apparatus, composed entirely of cast metal,
rises 120ft. above the level of the sea. The longest
masts may be projected by machinery a distance of
50ft. beyond the quay, and the boilers of the largest
steam ship.of-war may be raised and moved in any
direction by a small steam engine of 40-horse
power.

During the past summer, a gentleman in Naples,
Abbate by name, published an artiele asserting
that, as the Neapolitans bad not then the cholers
with the actual amount of electricity in the air,
and as that amount would probably increase in the
autumn, they would probehlf escape, He now
writes again to say that the electrometer shows a
considerable diminution of electricity as compared
with the state of the almmoiphere in the summer,
the presence of cholera in Naples proving the oor-
rectness of his scientific predictions, though inan
unfortunate sense.

The project of a tunnel through the Alps between
Switserland and Italy, and which willalso greatly
mli&te the interoonuﬁ:e&woen the latter ooun

Tmany, appears rapidly ripeming,
it is confidently affirmed in i m that
withia a very fow months the work mﬁu have begun
on the side of the 8t, Gotbard,
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Putends for Fnbentions.

ABRIDGED SPECIFICATIONS OF PATENTS,

Tas Abridged Specifications of Patents given below are
olassified, acoording to the subjects to which the respeotive
{pventions refer, in the following Table. By the system
of olassification adopted, the numerical and ohronological
order of the spocifications is preserved, and oombined with
all the advantages of a division into classes. It should be
anderstood thatthese abridgements are prepared exclu
sively for this Magazine from official ocopies supplied by
the Gover Ahl nﬁ are th ‘Ot N the property :! ',L:e
Proprietors of this Magazine. er papess are hereby
warned not to produce them without an acknowledge-
wment i—

BoiLsns A¥p Fuwwaows,—1086, 1095, 1133

BuiLonies AMD BurLsiye MaTemians,—1033, 1096, 1190,

135
( AND P "ll!—‘-lO'IG, 1098

1013 J. J. Marrazwsox and H. L. R. SoaLEz. Improve-
ments in rotary aerial swings. Dated April 17, 1865

This invention relates to swings which rotate in a verti-
cal direction upon an axis mounted horizontally in nr‘tica.l
supporta or standard and {sts, first, of an imp! me-

: " 1

This to a novel tion of feeding
hesd, from which the fibres are carried by a nipper or other
holder to and placed upon a circular comb of the ordinal
construction, from which they are delivered or drawn o!
in t.h, ugnm.ed forms of top nippings aod noil. Patent

chanioal arrangement for imparting rotary tion thereto.
Upon the ground, and oonoealed within an orpamental
Swisscottage, the inventors arrange a system of wheel-work
worked by a winch handle, and in conneotion therewith
they arrange a pulley, over which, and also over another
pulley fixed on the axis of the swing, they pass an endless
band, by which they transmit & rotary motion from below
to the swings above. A further improvement in rotary
atrial swings consists in adapting over each of the several
cars of the swing a small balloon having an airtight cover
fixed over a light {ramework, and they eitber inflate the
said balloons or not. The use of these balloons is to allow
the wind to act thereon, and assist in turning the swing
upon its axis. Patent abandoned.

1085 J. Garpxzx,R. Lre, G. H. Wauwr, 8. and C.
HaARGROVE, and 8. Hanaxove, jun. Improvement or im-
pr ts $n o 6 0, lleubls srom sh s
and bushes for pulley blocks. Dated A:ril 19, 1865

In pecforming thisinvention the patentees cast from pat-
terns of the required shape, in malleable cast iron, a sheave
or buash, provision being made in each case for the section
of a series of rollers, which rollers are placed in the body
or centre of the sheave or bush, and revolve upon the sheave
pin, and are kept apart in the following manner :—They
make use of two metallic rings, with cone or other centres
cast on to correspond with concave or hollow rollers, and
prou:de by grooved plates in which they revolve. Patent

1074 L. px8t. Osmax. Certain impr (s in gas-
ammoniacal engines. Dated April 17, 1865

This invention consists in oertain improvements in
| gas engines, whereby the same water is used

OuLrivaTiON OF THR SOIL. i 1 imple-
ments and machines,—1104, 1123, 1124, 1134

ELBCYRICAL APPARATUS,—1088

Fisnous FARa10s, including machinery for treating fibres,
palp, paper, 4¢.,—1070, 1014, 1088, 1087, 1094, 1116,
1135, 1137, 1129, 1143

Foon AND BEVERAGKS, i pparatus for p
fond for men and animals,~1077, 1105, 11(8

FURNTTURE AND APPARKL, including h hold N
time-keepers, jewellery, musical instruments, &o.,—
1069, 1073, 1080, 1039, 1106, 1110, 1121, 1128, 1140

OzxeraL MacHiNzaY,—1085, 1099, 1119

Liorrive, HraTiNG, AND VENTILATING,—1072, 1074, 1109

Tdi ot

again and again. Patent complated.

1075 E. and G, H, Mosaax. Improvemants in apparatus
for covering railway trucks or vans and other carriages.
Dated April 17, 1868

For this purpose the ends
ocarriage are, by 1
and to stand 1
this is not essential in all On these, or other suit-
able ends, are centres or axes; each centre or axis has on
it two radial arms, which are connected together in pairs

or van, or other

of a truck
0 icircular at the top,

cases,

uproonoidcnbly bigher than the sides, buat |

1086 J. E. H. Axpaew. Certain improvements in looms
for weaving. Dated Apiil 19, 1865

This invention is not desoribed in detail apart from the
drawings. Patent completed.

1087 R. A. BrooMAN. Improvements in machinery for
the 1nanufacture of lace. (A communication.) Dated April
19, 1865

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

1088 R. A. Joxes aund J. HEDGES, Improvements in
and appuratus for aommum’caliug intelligence by means of
electricity. Dated April 19, 188

The patentees claim, first, a board or frame of suitahle

at their outer ends by two horizontal bars p from
end to end of the truck, or van, or other carriage; thus two

Merars, iucluding apparatus for their f
1081, 1082, 1100, 1123

I;guﬁ:;ml—lma, 1101, 1111, 1117, 1136 1132 1137,

’

Roaps AND VrHICLES, including railway plant and car-
riages, saddlery, and harness, &o.,—1075, 1078, 1090,
1091, 1087, 1113, 1114, 1118, 1120, 1131

Syrrs a¥p Boars, including their fittings,—1067, 1083,
1107, 1118, 1138

Besan Evornss, &c.,—1079,1112
Wasrars,—1071, 1093, 1103, 1103, 1188

1068 J. M. CoURTAULD. An improved safety apparatus
for steam boilers. Dated April 15, 1865

This invention oconsists in the employment of a copper
or other suitable metal tube carried through the apper part
of the boiler, and desoending below the proper working
water level therein, in ting to Ihou‘upot part of
the tube carried to a greater or lesser height from the top
of the hoiler a rod which, h{liluorpanlion of the tube, acts
upon a safety valve when the water falls below the prope:
Jevel, and allows steam to esoape from the boiler. Patent

1087 C. R, F1suER. A new and useful or improved mode
of connecting a gaff to the mast of a navigable vessel. Dated
April 15, 1868 .

Thls inveotion relates to a paculiar mode of applying a

i in i

1 are f d, and to these are fixed the tarpauling,
or other covering material, which is divided into two
sheets, one edge of each sbeet being fixed all along the
horizontal bar of one of the frames; the other edge of each
of the covering sheeta is fixed along the upper edge of the
side of the vau, or truck, or other carriage. ‘Thas it will
be seen that, when the radial arms aredown in their lowest
position on each side of the van, or track, or other carriage,
the covering sheets are folded up close against the sides of
the van, or truck, or other oarriage, which is then open;
but when the radial arms are raised to an uapright or

ical position, or hat beyond, the two sheets
meet over the middle of the van and form an arched
roof over it. The ends of the covering sheets are retained
by having rings fixed upon them, whioh rings slide along
guide Tails or cords fixed to the ends of the van. Patent
oompleted.

1078 J. Dovaax, Improvements in apparatus Jor distil-
ling Aydrocarbons from coals, schists, and other minerals.
Dated April 17,1868

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

1077 A. W. Harz. Improvements im machines for cui-
ting or mincing meat, suct, and other substances. Dated
April 17, 1865

'We cannot here give space to the details of this inven-
tiou. Patent completed.

1078 G. W. GamrooD. .Improgomnu "I.u the means of

goff to the mast of a vessel, and P 8
the mast with an annular or band, and so ing the
gafl tosuch band that it (the gafl) may not only be freely
tarned in either a horizontal or vertical plane, but during
the aot of either raising or lowering the sail, the said band
shall be can<ed to maintain, or nearly maintain, its con-
oeatricity with the mast, whereby not only a great amount
of friction, time, and physiocal power is saved in working
the sail, but a great saving in the wear and dgmage both
tothe mast and gaft is effected, Patent compleidd.

g an v v P wers
guards, and drivers of railway trains. Dated April 11:
1865

We cannot here give spaoce to the details of this inven-
tion. Patent abandoned.

1019 F. O. BaxewsLL., Improvements in cushions Jor
steam cylinders. ication.) Dated April 18,
1885 X 3

The patentee claims the use of a movable disc or inde-

dent piston seated iu the steam cylinder above the

1068 W, CLark. Impr ts in the manufacturs of a
compound or material to be used as a substrtute for india-
rubber. (A communication.) Dated April 15, 1865

The patentee claims the use of resinous or balsamio sub-
stavces (as copal, pitch, tar, or their equivalents) with
sulphur orits vapour, and the application of heat, in com-
Lination with gluish or gelatinous substances, whether
with or without otber ingredients, for the purpose of vul-
canising or solidifying such gluish or gelatinous substances
or compositions, in ocder to impart to them qualities
similar to vulcanised india-rubber, as describod, Patent
completed.

1069 T, E. HARDING. A new or smproved tadle and sup-
port for invalids. Dated April 15, 1866

This invention relates to the construotionof a new or
fmproved table and support for use by invalids, to enable
them to rest in bed in an inclined position, and to employ
the table for the purpose of writing or reading, needle-
work, and other such like objects of amusement. The in-

roposes to construct these supports in such

working piston, with & steam 8pace between it and the
cylinder head, through and into which the live steam
from the boiler is caused to pass on its way into the steam
chest of the engine, for the purpose of forming a steam
cushion and to increase the efficiency of the steam engine

—ihad

or eteam h y B8 Patent compl

1080 J. C. A. Henpersox. An improved manufacture of
ladies’ skirts. Dated April 18, 1865

This invention consists in means of constructing ladies'
skirts, whereby the metallic hoops may he extended or di-

inished as required. Putent abandoned

1081 J. J.Jxnkins. Improvements in the manufacture
of tin and terne plates. Dated April 18, 1865

We cannot here give space to thedetails of this invention.
Patent completed.,

ducting material, which they call a *‘tablet,’’ hav-
ing ite surface fnlaid with pieces of metal, representing the
¢ dots’’ and ‘‘dashe.’’ of the *‘ Morse’’ alphabet, or the
dots, dashes, and long kes of our ch b the said
pieces of metal being in with the electric or
magnetic battery or batteries used in sending the message.
Second, the use of a long stroke in conjunction with the
dot and dash used in forming the Morse alphabe’, as
described. Patent completed.

1080 J. MggRiTT. Improvements in inkstands. (A com-
munication.) Dated April 19, 1865
? " ists in

hini

s in with an ink reser-
voir a diaphragm vaive, flexible, 8o as to be capable of
ing & or form, for withdrawjng the
forcing it into the dipping cup. Alsoin
forming the diaph valve for operation as ahove refer-
red to, of a or loanised india-rubber diso,
in combination with a oentral knob, the whole being
secured in a suitable metallic or other frame. Patent
abandoned,
1090 W, RiopeLL. Improvements in the means of cover-
ing rutlway trucks, vans, and other carriuges. Dated April

ink from, or

19, 1865

’l‘hll invention consists in the uss and adaptation of
flexible or revolving sh or {lway vrucks,
vans, &c. Patent abandoned.

1091 F. W.GiLasrT. Improvements in ** pulleys’’ used
by brewers ard others for lifting and lowering weights into
and out of carts, waggons, or trucks. Dated April 19, 1865

This in i ists in adapting to brewers’ pulleys
rollers, furnished each with a rack and paul at one or
both ends thereof, the said racks and pauls being so ar-
ranged as to allow the aforesaid rollers to rotate only in
one di ion if 7. [Patent ab d.

1092 G. T. BousrizLp. Improvements in breschloading
Arearms. (A communication.) Dated April 19, 1865

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

1093 M. Vogr, Impr ts in hinery
and dressing stones and other hard eubstances.
nication.) Dated April 19, 1865

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

1094 J. Haru, W. Duxxerixy, and 8. ScmorizLp.
Tmprovements in machinery for carding ootton and other
jlbroua;ulntancu, and for doubling yarns. Dated April
20, 18¢.

Provisional protection has not been granted for this in-
veation.

1096 J. Hocking, jun. Improvements in apparatus far
preventing cwplosions in steam boilers, Dated April 20,

1
Provisional protection has not been granted for this in-
vention.

ng

lor {ng
A commu-

1083 J. Topp., An improved Jor straightening,
bending, curving, and circling beams, bars, and plates of
§ron or other melals. Dated April 18, 1865

veator p!
that they shall fold close up into a flat and compact body,
and also to dispense with cushions as forming part of the
support as factured. Patent abandoned,

1070 M. Surta. Certain improvements in looms for
weaving. Dated April 17, 1865

This invention consists, first, in means for remedying the
stoppage of the loom simultaneous with the action of the
weft motion ; d, in bining with the weft motion
a driving pulley loose on the driving shaft, and connecting
it thereto by a clutoh box. The lever which gives the
lateral motion to the driving pulley applies a brake to the
erank shaft, thereby suddenly stopping the loom when the
wefs breaks ; third, in making the jacks with an open slot
fitting on the fulcrum stud, and in holding the jacks by a
pin acting on the top part thereof. By this means the
Jacts can be removed from the loom when requisite without
taking the whole set of jacksdown. The invention further
comprises improvements in the loom for weaving figure.
or plain leno, and other crossed fabrics, Patent somplated.

e p tee constructs these machines with vertical
shafts and changing rolls, the latter having grooves,
channels, or hollows in their peripheries formed as the
shape or transverse section of the iron or metal to be
operated upon may require. The rolls are keyed on to
vertical shafts, two of which, carryinga roll each, revolve
in vertical fixed bearings, and are turned by wheels or
sorews driven by steam or other power, and one of which
shalts, carrying a third roll, revolves in vertical sliding
bearings, 80 that the last named shaft and roll are adjuat-
ahle to a greater or less distance from the first mentioned
shafts and rolls by screw gearing and hand wheel. ‘The top
and bottom bearings are housed in metal frames which, by
preference, are connected by pillars of wrought iron. The
upper bearing {rame forms a tal-le upon which the beams,
bars, rails, and the like rest as they are passed between the
adjusting rolls on oneside and tte fixed rollers on the other
towards and backwards, hy which motions the required
circle, curve, oOr bend is lorme’d, or the straightening opera-

1071 A. Hexzy. Impr ts in breschloadsi

rearms,
Dated April 17, 1865 A

tion is d. Patent

1083 W. Bxppxg. Improvements in the construstion of
ahips or vessels. Dated April 18,1865

This in i ists in supporting a can or vessel

We caanot here give spaceto thedetails of this inventi
Patent complsted.

1072 T. NEwstociNg and A. Hixnre, Improvements in
wet gas meters. Dated April 17, 1886

This invention consists in making the box or case en-
tlosing the index or registering hanism tight agai
the atmosphere, or 80 as to prevent the air enclosed in it
from escaping, which will thus resist the gas pressure, and
will prevent the water in the meter from rising up the tubs

above the water lavel on axles or sbafta passed through
rotating bollow airtight drums or cylinders which, are
caused to revolve on their axles by steam or other motive
power. The car or vessel to carry passengers and freight is
supported by the axlcs or shafts of the drums or cylinders,
which, by their buoyaucy, kecp the car or vessel suspended
above the level of the water, Patentoompleted.

1084 T. WmiTEHEAD and N, Nussky, Improvements in
h bing, preparing, and drawing tweol or

which encloses the shaft giving to the regi 8
mechanism, Patent completed,

Jor
olhcrﬁbr:uc maiterials, Dated April 18, 1868

1096 H. K. Tayron. Impr ¢ indicators and
fastenings for waterclosets und other purposes. Dated April
20, 1865

This invention i in ti a sliding door,

shatter, or screen in a suitable frame to close an sperture
or window formed in the door, wall, or other part of a
closet or other private room or place to which this invention
isapplied. When the closst or room is unoccupied, the
sliding door, screen, or shatter is kept back by ao india-
rabber spring, or by other means, so as to uncover the
aperture or window through which the interior caun be seen.
Tothe sliding door or shutter a catch, lateh, bolt, cr other
fastening is applied, which is the means employed for
fastening the door of the room or closet when occupied, the
act of fastening the closet door being also the means of
closing the aperture or window by closing or drawing the
door, screen, or shutter over it, the word *‘ engaged,’” ot
other suitable device, placed on the exteiior thereof
indicating to those oatside that the place is occupied.
Patent completed.

1097 D. Harcock and T. Evaxs. JImprovements in ap-
poratus for communioating and signalling between passen-
gers, guurds, and drivers of railway traine by duy or night.
Dated April 20, 1866

This invention consists in a method of placing, by pre-
ference ucon the roofsof railway carriages,a whistle which
is set in action by the movement of beilows, and in indi-
cating to the gaard or driver of the train the particular
carriuge fron which the signal is made by means of
coloured glasses or plates at the sides of the carriages.
Patent abandoned.

1098 E. Suita and O, Siesera, Improvements in obtain-
tng colouring matters. Dated April 20, 18656

This invention copsists in obtaining colouring matters
which yield various shades of violet by dissolving ore part
by weight of rosauiline, or of a salt of rosauiline, in a mix-
ture of about two parte by weight of alcohol or metbylated
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irlt, and about two parts by weight of iodide of the
wndial'e of acetone, and heating the whole in a closed veasel
to from 213 deg. to 250 deg. Fah. for four or five hours.
The oolour is of a bluer shade the longer the hoatl‘nxiu

train used in the construction of such jacks. 7o thiscrank
or instrament & connecting rod is attached, which, ai its
otber end, carries a sorew nut which, with the connecting
rod, is guided by suitable guides in the to-and-fro motion

jcated to the ting rod. The sorew nut is

continued. The fodide of the radicle of
such as is obtained from soetate of lime, is preferred, but

iodides of other radicles of the acet series will also an-
swer., Bromides of the same radicles may also be used in-
stead of lodides. Patent adandoned.

1009 M. Houssxriaw. Certain improvements in pumps.
(A communication.) Dated April 20, 1868
The invention is designed for the purpose of obtaining
the sucti quired in pumps without friction by means of
the rise and fall of an inverted bell or oylinder in an an-
nular cylindr::ll space oonu.in‘ing mercury, The novel
ar " fon of A et

e pump ists of an lar space d by two
hollow vertically-fixed cylinders surrounding each otber
in which a ool of y is coutained, andinto which

i8 lowered and placed the open end of an inverted bell or
hollow cylinder, which is caused to rise and fall by being

ttached to the kiog ting rod of the pump; the
inner fixed cylinder is closed at the top by a valve, as also
ie the inverted bell or hollow oylinder, the action of which,
when being raised, causes t.'ho mercy;y on its outer surface

thus moved to-and-fro along a screw shaft or axis, by
which such shaft or axis receives an alternating rotary
motion. To one end of the screw shaft or axis the ordi

On the other side of the canopy, and over the green ool
he writes **four-whoeled oab.”” And paints a latgs O on th
glass. Patent completed,

1114 W. Dax. Improvements in wheels, and manner of
applying the same to railway oarriages for passengers’ and
* traflo, as also the leading wheels for locomotives,
Dated éprll 21, 1865

saspending yarns are attached, and to the other end of ch"
screw shaft or axis the ordinary suspending apparatus for
the meas or other article is attached. Patent completed.

This ion principally consists in a method of so
mounting or arranging the wheels of railway carriages that
t.l:ey ~may revolve independently of each other. Patent

1107 H. OAvn::du.. IW ouemer in the ;ou]t‘r;:t‘wn
of ships of war float al es, part of w m-
pfm»mm 4s applicadle to land fortifications. Dated
April 20, 1865

This invention relates to the construction of the broad-
sides of vessels of war and land or floating batteries, in
such a manner as to deflect all projectiles that strike them,

1116 A.C. HexeMaxy. A balance with index for weigh-
ing railway passengers’ luggage. Dated April 21,1885

The apparatus consists of a vertical beam resting by
means of wi shaped bhearings or knife edges on two
hord Itoo] bearings. Anarm projects perpendioalarly
from the beam at a point just below its bearings, and is
grovidod with a similar knife-edged rest, from which arod

and causesuch projectiles to pass through or into passag
provided for the purpose, so that they may pass over, under,
or through such passag ithout p ting to the
interior or habitable part of the vessel or fortification. By
means of this peculiar construction of broadside greater
strength in vessels of war is ensured, so that they willv be

ds with a hook for carrying the scaleboard or tray

and artiole to be weighed. A counterweight is set at the

lower end of the vertical beam, and thus the centrs of

ravity of the whole of the moving part of the apparatasis

ust above the counterweight. A slot is formed in the

upper part dof the beam in which a paulley or roller is
d and f:

enabled to resist the effects of side waves. The i

in the annular space to be dep J , AN

to rise in the lar space f the inner fixed
oylinder and the inverted cylinder, thereby (through the
medium of the air and watertight joint so formed) produo~
inga in thei for of the § ted and inner fixed

YRt

also to means whereby the destructive effeots of
galvanio action upon armour plated vessels may be pre-
vented, Other improvements relate to the application to
certain parts of such vessels of the attractive force of mag-
netic electricity; also to improved means of ing such

oylinders, which being in with the pipe
of the well, Blls with liquid, so that, when the inverted
hell or cylinder descends or falls, the valve immediately
oloses on the top of the inner fixed cylinder, and the water
is ejected through the valve in the cover of the inverted bell
or oylinder into the outer fixed cylinder, from which it is
finally discharged through an outlet in the same in ome
i Patent completed.

1100 T. Hanrron and J. ABBOTT. Improvements in
cast and working so-called ** Bessomer steel ingots.’
Dated April 20, 1865

The patentees claim the casting of Bessemer steel
ingots in rectangular parallel-sided moulds, divided length-
wise at di lly opposit , by which they are
enabled to remove the ingot easily from the mould, and
to divide and cut the same up into lengths directly after
the metal has sufficiently set, and whilst it is hot, so as to

bvi the ity for reheating the ingot for the pur-
pose of dividing the same. Patent completed.

1101 W, CuaRk. JImprovements in taps or stopcocks.
(A communication.) Dated April 20, 1865

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

1102 F. A. Anxr. Improvements in explosive compounds,
Dated April 20, 1865

This invention has for its objeot to assimilate, and oon-
sists in means for assimilating, the pbysical condition of
Run cotton as nearly as poesible to that of guupowder, by
mechanically converting it into a solid 1 d

ls. Patent completed.

1108 J.Y. Bxrrs. Improvements in the baking of bread,
bisouits, and other farinassous articles. Dated April 30,
1866

by the introd

tomt 1 adeant

g d to a travelling carriage supported on
s borizontal rail, the upper part of which is formed of a
rack into which a pinion gears, carrying a pointer or hand
on the face of an index. When the horizontal arm is
weighted, the vertical beam assumes an angle in proportion
to such weight, and the travelleris moved acoordingly, thas
moving the index pointer to the divisions of the indicator,
and lho:‘r‘l'ng the weight of the artiole in the scale. Patent

et

11)9 J. Osampiox and J. B, SEERIDAN,  Preparing,

The p ad ages by
tion and use of steam in a peculiar way in the oven, which

7 g, doubling cotton, flax, wool, silk, and other
This

should be a close one, and may be heated in any well-kn
or app! d Patent completed

1109 F. Wisz. Improvements in gas vegulators and
;glvu Jor the same. (A communication.) Dated April

1865

This invention consists,
tors of a holder of the tapering form y 80
that as the said holder falls the pressure of gas in the out-

firstly, in the use in gas regula-
ring f Soanribad haraaf:

material, Dated April 31, 1865

i ion is oarried out as follows :—1In the spindle,
bobbin, bolster, or lifting rails are fixed tubes or bolsters
in which the spindles revolve, and in or ona the collars of
the said tubes are formed or pfwod round or square cups
in which the bottom ends uf the bobbins revolve. Ora
bush projecting below the snd of the bobbins, running in
the round or square cups, is formed or placed on the fixed
'L'"'ﬁ',' or in recesses or cups formed or placed in or onthe

bolster, or lifting rails, By these means the inven-

let pipe shall be i d to P te for the i d
friction of a large of gas demanded for a large nam-
ber of t in extended gasfitti The i jon con.

tors gain speed and a better drag on the yam. Potest

sists, secondly, of a valve having a stem or tail,in which a
formed two or more {ons or d ions of different
lengths, and arrarged so that on removing the valve from
its seat,the longest excavation may form the communication
for the passage of fluid prior to the fluid escaping along the
hort. i The imp d v_;lvo wl‘ll thus present

for the esoape of the gas

1117 W, Socarrarr and W, Dzax. JImprovements in
taking impressions from the grain of wood, and in transfer-
ring the sams on to various surfaces. Dated April 31, 1865

For purposes, sapposing a board of oak or other
wood is to be employed, its surface is to be evenly planed,
and it is coated over on both sides with a solution of pearl

gas opening g in
and avea as it (the valve) is removed from the seat. Palent
oompleted.

1110 T, Gaxaves and J. 8. Wricnr. Im,

state, and imparting to it either a granular or other

suitable form that will present the exact amount of surface

and ot required Iorp‘ ining a certain rapidity
atont Y ated

ol sw.' Hauk, Improvements inrocksts. Dated April
The patentee accomplishes one of these improvements by
dispensing with the central aperture described in the speci-

1. i haati

or

the manufacture of buttons. Dated April 31, 1865
This in i i firstly, in the comstruction of
bar braoe b tter described. Th

) &8 e p

take a brace button made in the ordinary and well-known
manner, having a bar across the centre, over whioh bar they
place a separate piece of metal, which loose piece of metal
they close or turn over on the under side of the bsr, 5o as
to form a tuhe or roller encircling the bar. This tube or
roller th f. over which thread is
sewn when g the b to the g t. The
1 i dly, in the application of a covering

hi

fication of a former patent granted to the p ?
from which the egress of the gas has £o other effect than
to propel the rocket forward, and thus a great part of the
force of the gas is ineffectual to give rotary motion; and
in the g previously p d the three apertures
with balf tubes projecting had to be placed so far distant
from the axis of the rocket, as to render it neoessary to
rivet in the cast-iron base (having the three apertures and
oentral aperture formed in one piece) after the rocket was
charged, sn operation which was liable to locesn the eom-
rodtion from the iuside of the case, and so materially in-
ure the rocket. In the p i fon, by dispensing
with the central aperture, and bringingthe three aperturee
with the half tubes near the axis of the rocket, and making
this part a separate casting, the patentee is able to rivet
in the base of the rocket before charging. The oentral part
of the base is previously bored out and tapped to receive the
separate oasting, upon which a thread is cat to suit, and
O g e g A
rocket is cl . Ine¢ ng et, a plug the
thicknens of the base is inserted in the ocntral aper-
tare for the purpose of filling up this aperture for the time,
and it is afterwards withdrawn, and the rocket bored up in
the ordinary way. By adopting thisplan, the compoasition
after being driven remains perfectly undisturbed, and the
difficulty referred to asexisting in the former patent is en-
““l’ byviated. Patent ', q
1104 ’l) n(;n::&. Imnpr ts in
vating la: culting orops.
Da;':d April 20, 1865 ”

B ds

y Jor culti-
(A communication.)

Sy

e p g oertain implements in
such manner that;the tines when at work come one behind
the other, so that no tine is working in solid land by which
much less power is required for working the implement.
Patont completed.
1105 W, Bgavsz.

&er g, ng, or s
April 20, 1865
For these

Improvements in apparatus for
iddling corn, grain, and sesd. Dated

t 2 3 1 rlatad

>y

piece of matal to brace buttons baring three or more holes,
as follows : —They take a thin piece of metal cut to the re-
gluisiu shape, and force the edges through the holes, and

ose or turn them down on the under side of the button;
by these means they cover the sharp edges of the holes, and

‘obtain a perfectly smooth surface for the thread to pass

over. [Patent completed.

1111 D. 8. BucaaNAN. Improvements in protecting letiers,

mh, and ornamental designs on glass. Dated April
1,

Acocording to this invention letters, numerals, and orna-
mental designs of gold, or other metallic leat, or of paint
socured to or formed on sheets of glassin the way,
and through which they are to beseen, are coated over with
copal or other varnish or other adhesive substance. They
are then covered over with or protected by letters of tintoil
or other thin sheet metal cut to the desired form,and when
the varnish or other adbesive substance has ‘‘set’’ the
edges are cleaned off. Patent completed.

1112 E. T. Huonzs. An improved packing for steam
cylinders, stufing boxes,and closed vessels containing water,
air, or gases, and for other similar purposes. (A commu-
nioation.) Dated April 31, 1865

This improved packing is intended to replace with great
advantage and economy that now in use compoeed of hemp
or tow, and soaked in grease or oil. The packing is formedof
bauds of paper of & circular or other suitable form, and
the bands are soaked in boiling water until perfectly
softened, after which they are placed one upon another
around the piston and in the stuffing box to the required
thickness, ‘Thus prepared, this packing i ith

ash, posed of one ounoce Oof American pearl ash to one
quart of hot rainwater; or other caustic material which
hardens the same and opens the pores may be ased. The

surface from which the impressions are to be taken is then
to be sand-papered and well rubbed over with raw linseed
or other oil, when iv will be in a fit state to print from.
The pores of the wood are cleaned and kept open by brush-
ing the surface of the wood to be printed from with a com-
mon scrubbing or other brush, using therewith mineral
pentine or naphtha or tarpentine, or & mi
ot any of these articles, If the pores or grain on the sur-
faoce of the board should clog up or fill with the printing
ial by being printed from, 30 as not to give off clear
sharp impressions, it is cl d as above, and then well
rubbed vnh'-::dun;:)d wl:mx'ng egectti::l:yh clou;m "l’:ot op::-
the pores of the wood. n, rough negl e
colour should set in the pores of the board, it must be
coated over with soft soap and a solution of soda or pearl
ash; it must remain on eight or nine hours, and then the
bo‘:‘ii‘mw be well scrubbed with hot water. [Patent com-
plet
1118 R. GRIFsITES, Improvements im apparafes for
propelling vesscls. Dated April 31, 1865
This i i ists, first,in ting a series of
blades or vanes behind the screw-propelier upon which the
water driven aft by the screw impinges and aots, o a8 to
im rotary mot{on to such blades or vanes, The power

thus obtained by the action of the water driven backwards
from the screw-propeller in an angular direction from the
line of the screw-shaft or axis, is transmitted from the boss
or axis of the blades or vanes by means of toothed wheels
or other suitable gearing to the screw-propeller shaft, 5o
as toaid in proplling the vessel. The second part of the
i i in forming the forward edges of the
blades or vanes of correspondi to the contour of
the back of the blades of the sorew-propeller, 30 that the
back of the screw may revolve in close coutact with the
edges of the blades or vanes, in order that the water may
act upun the face of the vanes at the same time asitis
driven by the blades of the screw-propelier. Palent abas-:

1119 G. WiLLock. JImprovements in oiling oans. Dated
April 21, 1865

This invention has for its object the combination of an
oil feeding can with a light, to enable enginesrs aud others
to oil hinery in the dark. With this view the juventor

hl.

oil nor grease, and it is also much cheap and more d
and efficient than any other known packing. Patent aban-

1118 E. WiLsoN. An improved lamp or signal for callé
:g:; or other vehicles by day and night. Daudepril 2.;‘,

of a soreen, sleve, or riddle used in i

This § ln‘ the employment of a lamp or

g or L4
oorn, grain, or seed, is formed with alternate ridges and
farrows which run in a direction from one end to the other
of such surface. The oorn, grain, or seed is fed or supplied
at one end of the surface, and any grains or substances
which do not fall through the screen, sieve, or riddle are
delivered at the other end, A to-and.fro or shaking moti

signal ted in the f g :—~The p

forms a metal frame of an oblong shape, the sides of which
are ocomposed of glass, talc, or other transparent
material, while both ends are of metal, one of which
is hinged to act as a door. The base of the lamp is made
of metal, by pr‘etmnu perforated, and on its inner side is

is communicated to the soreen, sieve, or riddle in a trans-
verse direction to that in whioch the grain or seed moves
from end to end offthe surface. On the under side of each
of the ridges a flap is suspended, 80 as to hang downwards,
in order thst in the to-and-fro motion given to the soreen,
sieve, or riddle, the flap on each ridge may alternately strike
first against one side and then against the other side of the
l;g:}u ridge below which it is suspended. Patent com-
4 .

1106 W, Rosirson. Improvements in jacks wsed when
roasting and bak{ng‘;‘ ?ﬁ:«l April 20, 1865

thep fon a crank or its equiva-
lent is applied to the last axis or wheel of an o:l‘lm

a tapering guide, on or in which a holder for the
reception of oil or otber liquid ble of burning and

places a small oil or other burner in the front part of the
can, and immediately behind the burner he places asmall
reflector ; the mozzie or duct through which the oil is
poured is in frout of the light, and, eonsequently, she light
is always thrown forward on to the part of the machivery
tobeoiled. The reservoir of oil is placed behind the light,
aud is furnished with a suitable handle and spring stop,
and the supply pipe tothe nozzie passesfrom the mmml
under the light to the front of the apparatus; a smal
chimney over the light provides for the esxape ot the
smoke. Pam:amw

1120 H, E. Ngwrox. I sdn invalid carriagts.
(A communication.) Dated April 31, 1865
The object of this i ion is so to a8
ib , and other vehicles, as to make them imper-

affording light or supporting a candle is free to slide. To
the outer sides of the base plate he attaches wires, which
are bent into a circular form and grasp each corner in order
to afford a firm support for the lamp. When set on a stand
or other resting place, he p wires for the sake of
lightness, but plates may be used. The upper part of the
frame of the lamp carries a canopy with a handle on the
top, and hooks on each side, the latter being used for sus-
pending the lamp. The glass or talc sides of the lamp are
ooloured differently, say red on one side and green on the
other. On the oanopy over the red ocolour he writes
¢ Hansom Cab,” and paints a large H on thered glass.

vioas to the exterior air, and thus to preserve in the
interior ni‘r n‘;re or less compressed, umnyl‘;‘c'ml bs
Avisable for the port 00, & J
To effect this the carriage is made of strong and tenacious
wood, the different parts of which are strongly jointed
and d together, and then d with sheet ironof 3
sufficient thickness to resist a considerable pressure.
Where the iron and wood join, caoatchouo or other like
ftabl | may be i duced, 80 as to rendor thess
parts completely airtight. Oaouteb or other 8!

material is also put round the doors and windaws of the
vehicle for the same purp Py P
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1121 G.,,G. W,,and J. BETIRuMARY. ts 0
d tohes, stamps, oards, and other

o8s ¢ or TCOID Jor
erticles. Dated April 21, 1866
This i i sists in tructing cases or

g reoep-
tacies for matches, stamps, cards, and other articles of two
cylindrical, oval, or other conveniently shaped cases, one of
which is made to slide within the other. The outer caee is
closed a¢ one end, and the inner case as both ends; » recess
is formed in shat end of the inner case which comes against

If » mitten or glove is to be produoced, it is
neoessary, after working for a sufficient time at the upper
part, vo divide up this tube into smaller tubes, to receive
the thumb and fingers, and this is readily dono:{ means
of warp threads, made for the time to work with both
fabrics. If is he desired to cont the mi
other article, at any point, it may be
temporarily the temsion of the warps, or by diminishing or
i ber of the h n order to finish

'] » glove, or
done by increasing

the closed end of the cuter case, to receive a spiral or other
spring. A portion of the side of the inner case is removed
in order that matches, stamps, , or other articles may
he placed therein and taken out as required, Oune of the
cases carries & pin or stud which slides in a slot in the other
case and acts as a guide, To close the case the inner case
is pushed into the outer oase to the further end thereof,
when a spring catch takes into a hole in the inner case and
holds it; to open the case a button or stud is pressed down
10 release the catob, when the spiral or other .prigg w‘m

ng the

off the article as the top and bottom, the pillars are worked
80 a8 to form separate oords, and when the articles are cut
off the pillars these are knotted and then worked in by
band to form an ornament on the edge of the fabric. This
method of fluishing the top and Lottom is also applicable
to atticles of lace, and not produced in working in the
ordinary manner. Patent completed.

1130 A. GraInGaR and O. M, GixpLez. Improvements
the ufe . wpplication of devices and repre-
tions to tomd , and n other pubdlic or exposed situ-

force out the inner case and expose the articles H
the slot before tioned does not d to the end of the
case, 80 that the inner case is prevented ocoming out alto-
gother. Patent abandoned.

1122 R. Oaxmax. Improvements in mackinery for
ing and maki ing or A

ations, for various purpesss. Dated April 23, 1886
This {nvention ccnsiets In ¢ ahtion of

firm. By means of this jointed latoh the key can be ad-
justed with precision in the mortice made to receive it in
the breech piece, and in the end piece soldered on the bar-
rel. This latch with its stop can be dispensed with if re-
quired in the ordinary firearms, but it is very useful for pre-
venting the reocoil of firearms in which the bullets are
rammed in. Another jointed latch is placed behind, and

the spring which moves it is placed in a e under the rod
of the latch after theslide, because in this position it has
less space to move in, and is consequently ciently flexible,

no matter what pressure it receives. Wken the slide is very
thick, it is neceesary to make oval the hole of the key, in
which is placed the pin which holds it to the latch, so that
in working the latch shall not push the key, which ought to
be perfectly adjusted is its mortice. The two springs of the
latches can be in one plece. Patent abandoned.

1137 H. A. BonwmviLLs. Improvements in dissected
moandmm. (A communication.) Dated April 34,

This invention consists in & new or improved :glum of
arts for

he prep P or

likenesses of any person or thing, or devioe of any kind, in
henware jal, suitably gl and burnt in, as

tood in the pottery, and the
licati to tomb-

an
llj'b" ; d of

moulding g cores for ld ting metals.
Dated April 31, 1865

This invention is not fully described _from the drawings,
Patent completed.

1123 O, HaLL, Improvements in engines, mashinery,
and implements employed lin ploughing and tilling land.
Dated April 31, 1865

This invention is described and {llustrated at page 266 of
the present volume of this journal. Patent completed.

p and app of such
stones, or for other purposes where they may be exposed to
the action of the weather, or otherwise subject to deterio-
rating influences. Patent completed.

1131 W. BuweEr. Improvements in ths construction o{
the permament way of railways, (A fcati
Dated April 22, 1865

i lat i ts in the

This i p!
tlon_ ol,k’mgimd‘lnl sleepers of wrought irom, to be
n e

1124 O. O. Evawns, ts in digging Rinery.
Dated April 23, 1865

This invention has reference to a former patent. The
patentee claims the mode and manner of forming the in-
clined plane of the chain by means of only one roller to
each dram wheel; the flanged disos for purposes to whioh
they are applied ; tho'mothod of securing the teeth in the

Impr

ploy with a rail fixed thereon by
rivets, bolts, or otherwise, the pairs of sleepers and rails
thus bined being oted together by tie
bars of angle iron bolted thereto. The rails and sleepers
thus bined and cted together are laid upon a
simple bed of gravel, ete, or other suitable ballast,
ngd t}lﬂl gomplm the permanent way of arailway. Patent

links; and the gt ction of the hine, as de-

soribed,  Patent compisted. . 1132 G. HaszLmine. An improved implement for remov-
1125 E. Loxp. Improvements in machinery (or pre- | ing corks from the interior of bottles and other vessels. (A

paring and spinning cotton and ofRer fbrous s, ication.) Dated April 22, 1865

Dated April 22, 1865
This invention consists in an improved mode of construot-
ing milers for opening and preparing ootton and other
fibrous sub in an f! d or faotured
state. The roliers are made of two-end discs fixed on an
axle, and a series of intermediate rings wkich are tenoned
togsther and to the two-end discs; on these discs or rings
are cast or fixed sets of teeth, which are bardened by
chilling, or otherwise; the testh are set on the rings and
discs 80 that they act at different parts of the ciroumference
of the roller, and they are square at each end, 8o that, when
blunted by wear, they can easily be ground to sharpen
them. In long rollers one or more intermediate discs may
lied to i e strength. The axles of these

hould 3

be app
rollers revolve in bearings having a

at each end toretain the oil or other lubricating material,
aod the necks of the axle are increased in diameter where
tt:‘ﬂnn the beari This i d diameter of the
neck p the 1 \ of the axle, in the same
manner as the collars usually applied to the axle. Patent
completed.

1126 E. 8. Beaux and E. PANNIFRX. A new process of
tanning loather and other akine. Dated April 23, 1865

‘We cannot here give spaceto the details of this invention.
Patent abandoned.

1131 J. H. WiLsox. Improvements in spools or dobdins
10 be used sn cortain frames for preparing Abrous materials
Jor spinning. Dated April 22, 1865.

In carrying out this invention a spring loop or holder,
oonsisting of a strip or ribbon of steel, or other suitable
metal, is made of such a form and size as to pass easily
down the neck into the body of the bottle or other vessel,
aod is capabl panding therein and forming a loop
sufficiently large to pass freely over the cork which is to
be removed. At the end or bottom of this loop is fixed a
button or disc of metal, or other suitable substance. This
button s f d with a ch | or groove across its back,
and through this groove the ribbon or strip of metal form-

h‘“‘;d ou:, ﬂmng,hnd mm:uu mlap- and
the study of geography, orograpby, geology, bydrogra;
and other analog: J This method of oualng'::i
and fitting allows of rendering movable whole maps in one
single piece, comprising only elements of the same nature,
of placing these mape or pieces of mapes one in the
other to any ber desired or required by the subject. The
invention oonsists in having on each map a part in relief
P ing any partiocul ) , which part is cut out
from the others, and reciprocally, so that the superposition
of a series of maps or parts of maps thus prepared and fisted
one into the other forms a oomplete map, showing the
distinot el of the superposed charta; thus, for geo-
logical study, for example, each map comprises and shows
only one or part of one of the strata composing the sur-
face of the globe, so that all the mape of the series form to-
gether a complete geological chart. The method of illus-
ing ists in placing out at the back of each detached
piece representing a state, territory, county, town, or other
aivision, and in the space ol ribed by a projecting
flange or band applied at the back of such piece and around
ita outlines for fixing it into the piece placed below it, a
note or manual, or printed or written k, oconoerning
this state, territory, province, county, or other natural or
political division, Patentcompleted.

1138 R. H. Dasr. Improvements in propeliers adapted
Jor propelling vessels in water. Dated April 24, 1865

The object of this invention is to enahle the paddies to
maintain a perpendicular position in their passage through
the water, thus obtaining a backward or forward pressure

ithout el ing or depressing the water. The parts are,
first, a pair of circular sides with equidistant perforations,
juet within their circumference to receive the axles by
which the paddles are pended. 8 d, a ring of the
same oi £ a8 the sides, and perforated to oorre -

ing the spring loop or holder is inserted and d by
riveting or otherwise, and the ends of thestrip of metal
forming the said loop or holder are fastened to a shank or
rod having on its extremity & handle made of any suitable
form and material. When it is desired to remove a cork
from the interior of an empty bottle or otber vessel, the
sides of the epring loop are p ber; i8 is then
inserted into thebody of the bottle, and the bottle is turned
with the neck downwards; the cork will then fall within

spond with the sides. Third, each paddle is formed of two
varts connected at their lower edge by an axle. Fourth,
each paddle has an axle projecting from each of its upper
outer corners. The sides being fixed on ashaft as usual in
paddle wheels, the paddles are suspended by their upper
axles from and between the sides. The ring is suspended
from the paddles by passing the !ower axles through the
peﬂnnflom le‘ nP ring, by which means the perpendicalar

the loop or holder. The latter is then withd by
means of the handle on the end of the shank, and while
being withdrawn the button or disc is caused to press
;‘5..“.5,“ and foroe the oork out of the bottle, Patent aban-

1133 A.V. Nxwrox. JImprevements in the ftting of sur-
face condenser tubes and in the tubss to be used thorein, and
in the means of retarding corrosion én steam boilers. (A
communication.) Dated Apri:':'d, 1865

0 d

P ght of the paddles is combined. Patent
abandoned.

1139 H. O. Burcaxr. An improved cigar culter. Dated
April 24, 1865
In performing this invention the i tor outs a pieoe of
steel plate or other metal about three inches long by about
three-sighths of an inch wide, and the thickness of a fours
ny piece or thereabouts. He hollows out each end of
this plate to a semicirole, leaving points on each side of
the icircle. He grinds the edges of the said semi-

This invention relates to slubbing, roving, or jack
or to preparing machinery where the sliver is wound upon
the bobbin or spool by a flyer, and more partiocularly to
such frames as wind the material 1nto a form having taper
oroomical ends which is the result of shortening thelength
of the traverse as the risl enl in di or,

We t here give spacet ils of this in
Patent abandoned.

1134 J. Howasp and E. T. BousrizLp. JImprovements
16 motive power machinery for cultivating land part of which
improvements is applicadle to driving machinery generally.
Dated April 23, 1865

The d lating to this i i at pre-

in makiog the bobbins or spools of largerdi
at that part where the absent layer oocurs to such extent
as will compensate for the deficient layer, 80 that the se
oond laser willbewon‘nd in its entire length of traverse

upon a surface of , by which means the
slack winding will be obviated. Patent pleted,

1128 J. Exary. Improvements applicable to oapes,
paletots, overcoats, and other such like garments. Dated
April 23, 1865

This inventi ) to certain imp ts appliocable
$o capes, paietSis, overooats, and other such like garments,
and consists in attaching inside the garment, and below
the collar or neck, a supplementary banu or strap of similar
fabrio to the garment, or of leather, silk, or other convenient
fabric. This band or strap is provided at the extremities
with a button hole or otber fastening for the purpose of
securing the garment to the body of the wearer when the

dinary f: ings are undone or left loose with a view of
allowing the garment to fall back behind the shoulders, so as
merely to cover or be 8! ded from the back of the wearer.
By this means the necessity of entirely removing the gar-
ment and carrying the same ot the arm when the tempera-
ture requires only & partial ocovering, is avoided ; or if,
during exercise, the wearer finds a close garment nnneoes-

circles sharp in opposite directions and both in bevel. To
prevent the ends when placed in proper position from
swerving from such position, which wouald render the cutter
comparatively useless, he either makes four slits in the
steel behind the semicircles, or he makes a pair of loops
inside and behind the semicircle whioh is to be undermost:
or he makes a lug on each side of the semicircle, whioh is

sent be seen, as a petition may be lodged for an i
of time for filing the final fon.

1135 W. WiLLlAMS0N. Improvements in consiracting
portable Aot rooms or chambers for drying clothes and other
articles. Dated April 24, 1865

For this purpose the i tor construots apparatus oon-
sisting of a ohamber, in the lower part of which are placed
horizontal heating fiues or pipes, and in the upper portion
are placed frames in which are bars for the articles to be
laid on todry. These frames are carried on wheels whioh
run on suitable rails placed on the lower part of the drying
ohamber, 80 that they with the artioles to be dried may be
readily moved into and out of the chamber. In order to
heat the chamber he employs a stove of any suitable kind,
to which the heating flues or pipes are connected. The
sides, ends, and tops are oomstructed in the following
way :—He employs & series of cast-iror. frames of any suit-
able size, similar to the sash frames of a window, and the
spaces between the bars are fitted with panels composed of
a sheet of felt held firmly between two thin sheets of metal,

to be upp: ; or he effects this ohjeot by other contrive
ance. He finally bends the plate into form, which is thas
of an ordinary keyhole, 80 that one end overlaps the other,
the two semicircies then forming a circle. The cutter wui
then have a sharp edge bevelling downward, and another
bevelling upward. The ocatter now fully formed is to be
held between the end of the thumb and side ol the fores
fiuger of either hand; the end of a cigar is introdu
into the oirole, and, on pressure, the edges will meet
pass each other, when the cigar ead will drop. Pat
abandoned,

1140 W, E. Gepox. Improved apparatus for administery
ing nourishment to the sick or infirm. (A commanication.)
Dated April 24, 1866

This invention is not described apart from the dnwinq
Patent abandoned.

1141 W. E. GxpoE. An smproved pessary. (A commu,
nication.) Dated April 24, 1868

This invention is not desoribed apart from the dnwlnq
Patent leted.

A paoel thus construoted is fitted in any sui
into each of the spaces b the Lars ing the
frame of the drying chamber, and by this means the ra-

sarily warm, he has simply to loosen the ordinary g

in the same manner. About midway bhetween the attach-
ment and the extremities of the band or strap a button hole
is formed on such band, and correspondinyg buttons are
sewn to the interior of the oollar piece of the garment, in
order to limit the extent to which the garment may fall
open or back. Patent completed.

1129 C.J.and J. A. Kexxax, Improvements in (ke
manufacture of articles of laocs or net fubrics. Dated April
23, 1865

1n order to produce mittens, gloves, and similar articles
in the lace machine, the patentecs so work the machine as
to produce simultanecusly a front and back fabric, one
balf of the bobbin or carriage threads and one haf of the
warps working in each fabric; thus, if the machine work

diation of heat will be prevented. The hottom of the stove
and the bottom of the drying chamber are on the same
level, 80 that they can be on a floor without lowering any
portion of the floor for the stove. Patent abandoned.

1136 P. A. L8 O. D8 FONTAINEMOREAU. Ceriain im-
p:mmmu i firearms. (A communication.) Dated April
24, 1865

This i | to the fact of breech-

loading firearms in which the barrels are movable in the
direction of the axis of the butt end. For this parpese the
barrel is provided with a slide forming part of the breech,
and working in a groove prepared in she butt. To load the
gun, the slide is made to hit against the piece on the butt,
without which the barrel would be moved from its normal
position; it has only to be moved the required distanoe in

with a single tier of bobbi every alt te bobbin, say
the even numberss, will work to prodace the front fabric,
and the odd numbers the back fabric. These two fabrics
are united together at intervals, to form tubes by warp
threads working into both the fabrics. In this way a series
of tubes are formed, each, say, of a diameter suitable for
the upper part of a mitter or glove, and these tubes are
connected tofether into a sheet from side to side of the

the di fon of its length for the insertion of the oar-
tridge. The slide in order to be sufficiently solid should be
made in one piece with the breech pieov; it is farnished
with a piece of metal on theside which is placed in a groove
in such a manner that the sides whioh se:ve to fix it to the
slide give at the same time strength to the under side ofthe
breech piece. The latch is jointed and its key forms an

arm, avd fits into the latoh whea it is fized and holds it

1143 O.and G. EAsTwOoOD. Improvements in self-adjusy

ing temples for looms. Dated April 34, 1866
'his invention relates to apparatus for holding on

selvages of fabrios during the prooess of weaving, 8o as to
sist the action of the shuttle or the drag of the weft o1
the warp threads, and thereby maintain the fabrio ab ¢
uniform width throughout its length. Heretofore spikel
rollers have been employed for this purpose of various oom
structions and arrangements , but by the mode of applica
tion thereof they do not hold on the fabric sufficiensl|
close up to the edge of the cloth or to the last shoot ¢
weft where the drag is. The improvemeats oconsist &
mounting such rollers in frames 80 constructed and applie
as to be capable of sliding and veing adjusted at the pol
of nip vo hold on the last shoot of weft at the time w.
the pick is being made, and then caused to recede a lil
by the action of the lathe or baiten at the beat up t
to avold coming into collision or contact with the
An adjustable finger projects from the morvable fi
which is set so that the front of the batten or shuitle
will strike against it jast Lefore the lathe arrives at
end of itestroke, forcing the ple back against the p
sure of a spring, which, on the return of the lathe, p!
the temple intu positiva again ready for the next shoot

weft, Patent
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PROVISIONAL PROTECTIONS.

Dated July 4, 1868,
1768 J. Dale, manufacturing chemist, and R. 8. Dale,

B.A., chemist, Manchest Impr ts in the produc.
tion of pig: itable for printing upon paper and woven
fabrics.

Dated July 15, 1865.
1863 A. H. Platt, Philadelphia, physician,

ments in lamps,
Dated July 31, 1885.
1908 J.W. Robertou, 8t. James’s-square. Improvements
in the construction of needle cartridges.
Dated August 25, 1888,
3188 E. . Woodward, New York. Improvements in
saws for sawing and cutting marble and other analogons

Improve-

substanoes.
Dated September 13, 1865.

2388 8, Fox, Stocksbridge Works, D , near Shef-
field. Imp ts in the facture of umbrellas and
parasols, and in the apparatus employed therein.

ted September 18, 1865,

Da P .
2373 F. Carlier, M.D., Boulevart de Strashourg, Paris,
I in the ar t and fittings of the

P &

hing fires.
Dated September 25, 1865,
3483 W, E. Newton, Chancery-lane, civil engineer, An
improved construction of engine, which can be used either
as » motor or for p i (A ication.)

PP

Dated Beptember 26, 1865.

2468 A. V. Newton, Oh y-lane, fcal drafts-
man. Aa imp i mode of decarbonising (A
communication.)

Dated October 2, 1868,

2624 D. Greig and Robert Barton, Steam Plongh Works,
Leeds, engi Imp! in travelling oranes,
Dated Octoder 8, 1865,

2537 W. E. Newton, Chancery-lane, oivil engineer. Im-

ts in p ic ways for the transmission of
fotters, merchandise, and p (A i

tion.)
Dated October 8, 1885.
2564 J. Holiday, Huddersfield f:
in i

atnr hem i

p g ﬂole'c, blue, and l:o“ds oolouring

L
matters.
Dated October 9, 1865,

2598 J. Roberton, Langham Qhambhers, Portland-place.
A new or improved colour slide and case for the use of
artists and painters.

Dated Ootober 10, 1865.

2602 W. Cooks, Park House, St. Jamea's. Improvements
in apg for the \} of the hp and down cur-
rents of air, and for the prevention and cure of smoky

chimneys,
Dated October 12, 1865,

2628 J. H. Selwyn, Ca?t. R.N., Woodland Crag, Gras-
mere, West land p in oartridges for
certain kinds of breechloading firearms.

Doted October 14, 1865,

2651 G. A. Ermen, Eccles, L hire, fact .
Oertain improvementis in machivery or apparatus for pre-
paring and spinning cotton and other fibrous substances.

Dated October 18,1865,

2670 R. E. Kaulbach, Grove-road, St. John’s Wood.
The improvement of the means of and apparatus for laying

bumarine electrjcal tel hic wires,lines,cables,or other

P

contrivanoes of a like sort,
Dated October 18, 1865.

2685 W, Bohofield, Heywcod, enygineer, and J. Smith,

Baxenden, Lancashire, turkey red dyer. Improvements in

hi

y for soreening, tempering, and
and earths into brioks, tiles, and other articles,
3730 H. A. Dufrené, South-street, Finsbary, civil engi-
neer. i hinery for the 1 of
) of pasty materials. (A com-

Iding clays

P!
wafers, or p

munication.)
Dated Ootober 23, 1865.

2734 H. Newman, Aston, near Birmingham, manufac-
farer. I te in or rti iad
sashes and sliding shutters.

2138 A. Chaplin, Adam-street, Adelphi, engineer,
Improvements in steam boilers.
2740 W, Clark, Chancery-lane, enzineer{ Improvements

. ey A ey

in )
Dated Octoder 24, 18€5.
2746 Q. Matthews and H. B. Southwick, iron merchants,
and J. Fereday, engineer, Wolverhampton. Improvementa
in the construction of furnaces and boilers for the consump-

tion of smoke.
Dated Ootober 25, 1865.
2752 W. M, Scott, Birmingham, gunmaker. Improve-
ments in breechloading firearms.
- 2154 W, E. Newton, Ohmoerg!-lwo. clvll‘ engineer.

)

P PP ng

P gtap Pep

p! in the p

(A commaunication.)
Dated October 26, 1865.

8757 A. Krupp, Essen, Prussia, cast steel manufacturer.
Certain improvements in projectiles.

2769 E. Hunt, Serle-street, Lincoln’s Inn, Improvements
in ateam engines.

2761 G. Davies, Serle-street, Lincoln’s Inn, civil engineer.

An improved mode of and apparatus for cleaning the tuhes
of steam boil (A ication.)
2163 H. B. Barlow, h b ¢ ta in mules
for spianing and doabling. (A com icavion.)
Ovtober 47, 1868.

2769 E. Heywood, Sackville-street, Manchester, Im-
provements in calendering and finishing woveu fabrics, and
iu apparatus employed therein.

2771 T. Greenwood, Leeds, maschine maker. Improve.
ments in the manufacture of wheels for railway oarriages,
and in the machinery to be employed therein,

2773 J. Garnett, Windermere, West moreland, printer and
stationer. Improvements in driving or actuating machi-

nery.
Dated October 28, 1885,

2175 G. Clark, Napier-street, Dover-road. Improve-
ments in packing and labelling hottles, jars, and other
fragile articles.

2779 J. H. Kitson, Leeds, and J. Kirby, Hunslet, near
Leeds, engineers. Improvements in apparatus for produc-
ing accelerated motion for driving purposes.

2181 8. Cotton, Leeds, machine maker, Certain im-
provements in machinery for hackling flax or other fibrous
substances.

2783 J. Buckingham, Westmoreland House, Walworth
Common, engineer. p! in sorew hes. (A
communication.)

2185 C. E. Good Eusto d. I ts in

machinery employed in the manufactaure "of boots and

shoes,
Dated October 30, 1865.

2789 W. Whittle, Harborne, Worcestershire, engineer.
Certain new or improved hinery for the facture of
nails,

2791 R. D. Dwyer, Liverpool, civil engineer. An im-
proved coating for covering the bottoms of iron and steel
ships aud other navigable vessels and marine works, to-

idatiou and the adhesion of animal and vegctable

mutter thereto.
2793 E. Meldrum, Bathgate, Linlithgowshire. Improve
ments in the distillation of coal and shale, and in the ap-

machinery for hanging fabrics in stoves or oh, L

2686 W. Schufield, Heywood, engineer, and J. Smith,
Baxenden, Lancashire, turkey red dyer. Imurostemeuts in
rollers for washing yarns amd fabrics, and for other pur-

poses.
Dated Oclober 19, 1865,

2696 J. Everard, Birmingham, packer and warehouse-
man. Improvements in rollers for roller blinds, and in
roller blind farniture, and in fixing roller blinds at any re-
quired beigh

2700 T. Adams, engineer, and G. J. Parson, Duake-
street, Adelphi. Improvements in a.d applicable to slide
valves, pistons, and glande.

Dated October 20, 1868.

3704 W.Johns, Milner-street, Ohelsea. A new or im-

proved double acting safety stirrup bar.

ployed therein.
Dated October 31, 1885,
2791 G. E. Donniathorpe, Lweds. Improvements in ma-
chinery for combing wocl and other fibres.
2799 D. B. White, M.D., Newcastle upon-Tyne. Im-
pr in ilat for wind and other like
openings,

2801 G. Robineon, M.D., Welbeck-strest, Cavendish-
square. Improvements in the maoufacture of canstic soda.

2893 R. Cassels, ironmaster, and T. Morton, manager,
Glasgow. Improvements in furnaces.

2805 C, Emmet, Dalton, near Huddersfield, engineer.
Improveinents in steam hammers, and in means of applying
them to t he manufacture of boilers aud tabes,

2807 W. E, Newton, Chanoery-lane, civil engineer,
Tmp in tr ftei ion to propelling shafts,
(a ioati

P

2705 E. E. Middleton, Duke-street, St. James’s-sq
An imp d hod of laying sab. ine telegraphic cables
or wires.

2106 C. D. Abel, Bouthampton-buildings, Chancery-
lane. lmpr in rotary pump (A i
tion.)

2108 8. R. Rowe, Birmingham, coach body maker. Im-
provements in wheels for carriages and otber vehicles.

2709 J. and (G. H, Needham, LPiocu!illy, gunmakers.

)
Dated November 1, 1885,

2811 A. Jackson, J. Clough, and O. Ashley, Salford,
L hi mpr i looms for weaving.

2818 8. Solom.ns, Albemarle-strest. Improvements in
transparent slides for magic lantetns and other similar
purposes,

2817 A. V. Newton{ Obanocery-lane, mechanioal drafts-
man. Impr?ved inery for dressing mill (A

Improvements in central fire t and in
ammunition for the same.

2711 W, B. Haigh, Oldham, Lancashire, machine maker,
and W. Bissell, Wolverh , drom h Im-
p ts in hi or ar for moulding or
:}umng moulds and planing wood and other similar mate-

3713 J. White, Thornes-lane, Wakefleld, eogincdriver.
Improvements in the furnaces of and means of heating the
feed water for steam boilers.

3714 T. Cooke, Southampton.-street, Strand, astronomi-
cal instrument maker. Improvements in aneroid baro-
meters.

2715 G. Mussell, Linslade, Buckinghamshire. A new
selt-adjusting apparatus for railway signals, applicable also
10 other purposes

2716 M.L.J. Lavater and J, Kershaw, Persan-Beaumont,
Scinve et Oise, France., 8 io the facture
of covers applicable to drawing or printing rollers and as
endless blankets,

Dated Octuber 21, 1865,

2730 A. Bankart, Branghing, Hertfordshire, An im-
proved apparatus for calcining copper ore, and for
treating the products of copper ore when being calcined.

X 2721 W, H. Kitchen, Newcastle-upon-Tyne. A new or
improved apparatus for producing artificial respiration.

2122 O. Boyd. Ironmonger-lane, City. lwmprovenents in
cotton p A com icati

2734 ). D. Frazer, Wedneshury, Staffordshire, railway
clerk, Improvements in railway chairs,

2138 1. Roberts, Liverpool, contzactor, Improvements in

/

2819 A. H. Gilmore, Bursledon, Hampshire, Improved
means or apparatus to be applied to doors and windows for
the purpose of supporting or maintaining them in any re-
quired position when open and in securing them when
shut.

PATENTS APPLIED FOR WITH UUMPLETE S8PECI-
FICATIONS.

Dated November 3, 1865,

2828 B. F. Brunet, Rue des Bourdonnals, Paris. An
improved apparatus for ascertaining the degree ol tor:ion
and resistance in the threads of textile substances.

Dated Novermber 7, 1865,

2872 G. A. Jasper, Middlesex, Maes. Having reference
to 1he cleansing or bleaching of sugar, which invention
may also be applicable to other purposes of like character.

LIST OF SEALED PATENTS,
Bealed November 10, 18685,

1321 R. Winder 1349 H. A. Bonnerille
1322 W, Chubb and 8. Fry 1355 P. O. Lafont
1326 J. Eddy 1383 C. O. Croshy
1340 G. Ennis 1381 U, 11. Brookes
1311 W. Deakin andJ. B. 1403 A. G. Bigorie

Johnson 1421 H. A. Booueville
1342 C. J, Appleby 1817 T Prit¢hard
1343 G. Elliot and S. B.I 1553 J. Howarth

Coxon 1698 T. L. Jowett
1344 R. and H, Harrild 1718 J, K, Farnworth

Sealed November 14, 1885,
1358 R. A. Brooman 1423 G. Asheroft
1368 W. Montgomerie 14268 J. Firth
1365 W. Haig 1438 J. Gjers
1387 H. Rushtoni 1460 L. Moser
1369 C. 8. Billups 1498 T. Summerson
1379 O. Copus 1628 A. Lancaster
1384 H, de Mornay 1848 O, H. Wan
1385 T. Richerdson and 1874 J. de Hemptinne
M. D, Rioker 1707 W. E, Newton
1393 J. A, Ooftey 1134 W. E, Newton
1395 W. and G, B. Smith| 1884 G. Nimmo
1405 J. H. Johnson 1943 W. E. Newton
1407 J. M, Clements 1049 W, E, Newton
1410 P. A. le O. de Fon-| 2010 P. Cato
tainem 2332 J. Macintosh
1411 E.M‘Nally 2363 A. V. Newton

NOTICES OF INTENTION TO PROCEED WITH

PATENTS,
From the London Gasstts, N: ber 14, 1865,
1743 J. Keighley. Looms.
1769 J. N R di il erl

24 )

1761 L. H. G. Ehrhardt.
1764 W, Clapperton and A. L. Coaper. Betting up casks,
1766 J. and R. 8. Dale. Pigments.
1767 J. Harrington, Carriages.
1769 J, E. Wilson. L ocomotive engines.
1774 W.8. Parfit. A¥rated waters.
1175 J. and A. Longbottom. OCarpets:
1177 J. W. Gray. Cleaning rice.
1797 I. Peel and W, Hargreaves. Grease.
1800 T. F. Henley, Stuffing seats. (A communioation.)
1801 F. A. Wilson. Breechioading ordnanoe.
1803 J. Bullongh. Looms.
1807 G. Fentiman. Painte.
1810 W) E. Newton. Retarding carriages. (A commn-
nioation,
1818 H. A. Dufrené, Circulation of volatile liquids. (A
communication.)
1817 O. O. Papengouth. Ships.
1822 D. Cowan. Lifts.
1825 J. Jones. Making up trowsers.
1842 J. E. Wilson. Permanent way of railways.
1866 J. Thomnton. 'Strengthening wool.
1898 J. H. Wray. Signals. (A communication.)
1008 J. W. Roberton. Needle cartridgea.¢
192¢ J. Rigg. Railway carriages.
1976 J. Ramsbottom. Hoops.
Tolh fi k. (A communication.)

2293 F. New

3350 T.and T, L. G. Bell. Roasting copper.

2414 )w. o, Lake. Hoisting machines. (A commuai-
cation.,

3436 T. V. Lee. Peat.

2463 W, E. Newton. Engine. (A communicstion.)

2463 C. M. Kernot and N. Symons. Railway plant.

2503 C. F. Uotterill. Stopping pipes.

2624 D. Greig and R. Burton. Travelling cranes.

2549 J. Webster. Gas meters.

2747 D.G. and ¥, Btaight and J, Cheverton.  Keys for
planofortes.

2759 E. Hunt, Steam engines.

The full titles of the patents in the above list cas be
ascertained by referring back to vheir numbers in the list ot
<sional ) i)y nabliahed

pr 1 4
of apatent to

4

J P
Opposition can be d to the gr
any of the parties in the above list who have given notice
of their intentior to prooeed, within twenty-one days from
the date of the Gasetts in which the notios appears, by
leaving at the C issi ’ office particulars in writiog
of the ohjection to the application.

PATENTS ON WHIOCH THE STAMP DUTY OF £40
HAS BEEN PAILD.

3308 J. A. Fullarton 3049 J. Faulding

3011 W. Clark 3051 J. A. Duatas

3021 E. Sonstadt 3083 A. Twaddell

3023 G. Kent and E, P,| 3017 A. and M. HNlisg-
Griffiths worth

3034 T. G. Ghislin 3060 R. and P. Sykes

3097 O. W. Harrison

3113 G. A. Buobholz

3168 A. V.Newton

g
@
=
5
]

3043 W, aund J. Galloway
3047 T. Bradford

PATENT ON WHIOH THE STAMP DUTY OF 21
HAS BEEN PAID.

2507 A. Headerson

LIST OF SPECIFICAT(ON3 PUBLISHED
For the Week ending November 11, 1885.

No. |Pr. |No. | Pr. | No.| Pr. |No. |Pr. [No. {Pr. |No.|Pr.
8. d. 4. d. s.d. s, d. s. d. sd
2014°/0 4| 13[0 6| 26|o 8| 3slo ¢ 52(2 8 esjo N
1 (| 140 10| 270 10| 40j0 s| 830 10| 6
21 6] 1tjo 8 28/0 4| 410 4| 540 6 4
30 ¢ 16/0 e] 290 10 42/0 4| B3{s 6 §
400 & 1700 6| 30/0 4| 43l0 4 58P B q
50 4f 1:lo & 310 4] 44f0 6| Bt 2 [}
6lo 1| 19)) 8| 3320 8| 4s{0 4| Stlo 4 [
o 4| 20|y 4] 330 6| 4«6lo 4| Bs9j0 4 4
6lo 4| 21/t 2 34{0 6] 470 4] 6vd § t
910 «f 2t|0o 4| 360 4| 48/0 4 61010 8
10jo 4 20])10{ 86|t 2| 49/0 4] 62[0 4 4
11fo 1¢[ 240 4| 37]1 2| b5ojo 4| 63/0 10 4
120y o 25[2 4| 38]2 4| 61|0 4] 6¢v 6

Nore.—8pecifications will be forwarded by post from th?
Great Beal Patent Ofioe (publishing department) on re
oeipt of the amount of prics And postage. Sumns excsedink
6s. must be remitted by Post Office Order, made
the Post Office, High Holoorn, to Mr. Bennets Wooderoft,
Great Seal Patent Omice, 26, Bouthampton-buildingts
Ohanoery-lane.




