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of the proposed *“ crucial experiment.” An iron
wire plated with copper will certainly not *bo
found to condnct as well as a oopper wire of the
same thickness;” while a tinned copper wire will
as certainly be found not only to conduct far
better than a tin wife of the same dimensions, but
nearly as well as if thero were no tin plating onit at
all. _This should settle the question, According to
Dr, Matthieson, taking the conductibility of pure
copper at 100 (or more correctly perhaps 9995)
the relative conductibility of tinis12:36. And so
upon the theory of surface conductibility this would
bethetruevalne of tinned copper wire,—a very cheer-
ing idea for those who deern tin plating a _preserva.
tive from chemical action in their adoption of the
best known practicable insulating substance. Bat
those gentlemen who prefer tinned to naked copper
require no words of mine to recssure them. The
extremo standard of copper conductibility, fixed by
any electrician or engineet in their specifications, is
88 per cent. taking pure copper at 100, and asa

eneral rale 85 per cent. i8 the maximum that can

depended on in a conductor where soft ness

pliability, and other essentizls are necessary, and if
an engineer can but obtain that, you may rest as-
suredi:e will be very well satisfied. How will it be
reconciled, then,with this *‘ solely snrface conducti-
bility ” theory when I statethat tinned copper wire
is supplied every week baving a conducting power
of from 80 to 85 per cent. ? .

As Mr, Waterson’s theory of electrio retardation,
or rathet the plan of obviating it, is based npon the
foregoing unsubstantial assumption, it were almost
a work of supererogation to make any remarks upon
it. Certainr;if the mere covering only of gutta.
percha caused retardation, thedifficulty would soon
be got over by adopting a more efficient insulating
mediom, and increasing the thickness of such di-
electric; and with all deferenco to this gentleman’s
theory on this matter also, I believe that this will
be found to bo one of the principal and most im-

ortant means to effect that end, providing a certain
rimit is not overstepped of the rutio of diameter of
conductor to thickness of insulating mediam. My
views oh this subject, and I believa of most electri.
cians and engineers, are diametrically opposed to
thoee advocated by Mr. Waterson, whose theory, by
the way, for all that I can see, will do as well for
totality as for surface conduction. He wonld
facilitate conduction (a comprehensive term in this
theory, including induction) asa whole ; and hence
his style of cable would be a conducting exterior
equivalent to the condacting interior, by means of
which, as it is innocently supposed, the induced cur-
rent which accamulates on the exterior wonld be
transmitted with the same speed and assist in pro-
ducing the same signalling resnlts as the primary
current. And so it would be a copper conductor
inside and a copper conductor outsido, It is ex-
pected, however, that this ontside condactor wonld
r:quire to be insulated—for unquestionably if it re-
mained uninsulated, the cure wounld be worse than
the distase, Bat the ingenious theorist does not
seem to be aware that it would be equally 8o if in-
sulated unless the quantity of exterior insulation
were 80 great as to render the cable altogether im-
practicnble from its great weight, size, and un-
wieldliness. The arrangement would simply cause
tho phehomenon to repeat itself, anJ, instead of hav-
ing one induced carrent, there would be two to con-
tend with,

Notv, I believe engineers would abandon metal-
sheathed cables for deep seas n toto if they could
only hit upon a plan of getting the core eafe to the
bottom without, and this for obvious reasons, the
most important of whichis that a freedom from
metallic exterior would very much lessen ths induc-
tive action, and this might further be redaced to its
minimum point (and I venture to say it is the only
way it ever will be done) by employing that
material for an insulator which is of the lowest in-
ductive capacity, and constructing your core with as
large a conductor as practicable, taking care at the
same time that the respective diameters of copper
and dielectric shall be in accordance with that
matbematical formnla which demonstrates what
should be their relative proportions, in order to ob-
tain » maximum signalling fowor with 2 minimum
of inductive retardation. believe, and I have no
doubt it will soon be demonstrated, that it is p. ssi-
ble, and far more easy, to sabmerge submarine
cables withont any external siecathing; and this
once accomplished it will admit of cores being made
much larger than hitherto with correspondiog in-
crease of conductor, and inductive retardation
thereby become of comparatively little consequence,

8. TarLog.
December 18.

TUBULAR BOILERS.
812,—In the ablo and interesting article on
Boulton and Watt which appeared in your impres.
sion of the 8'h inst. T notice a emall inaccuracy

which I wish to sot right. You speak of Boulton |

having first sugzested iron tubes in boilers, and as
having introduced the tubular system, in placing
four cogrer tubes in a boiler. Itis then snid that

he anticipsted the invention of the tubular boiler

and adopted it in practice, As no dates are given to
show at what period this was done, I ain inclined
to think that it must have been after 1797, and
will therefore call attention to the following ex-
tract from n patent granted to Sutton Thomas
Wood in 1784, fot *‘improvements in steam
boilers ”—*'* My third imptovement is in causing the
heat of the fire to be conveyed throngh the water or
liquor, either by means of tubes, flues, or other
hollow bodies, or by causing the fire or furnace to
be in the midd’le, or in any other part within the
body of the liquor, either in the form of a cone or
pyramid, or any other form, and the water or liquor
to surround the same ; nor is it of any cons>quence in
what form or shape the copper or boiler is made or
constructed, or in what direction the pipes or
tubes are placed, provided it is constructed upon
the above principle of causing the fira or heat to
be conveyed through the bedy of the water or
liquor contained therein. Instead of conveying the
heat or fire entirely thtough the water or liquor
in the copper, boiler, or vessel, I sometimes gaose
the bottom of the copper or boiler to be made in
the shape of a cone or pyramid 8o as to cause a
greater snrface to be exposed to the heat of the
fire, and the heating or boiling of the liquer con-
taiued therein to be forwarded thereby.”

So far as I can find, thisis the first idew and de-
scription of a vertical or horizontal tubular boiler
with internal fire-box, and it seems to have been

entirely overlonked or unknown to all the writers | f

on boilers or engines that I have read. [t may be
possible that Boulton had applied his tabes practi.
cally before the date of this patent, but it is certain,
80 far as I can find, that \good has published the
first idea and description of what in present practice
is found 80 beneficial in such a number of cases.
I am, Sir, yours, &c.,
Cnartes ¥, T, Young, C.E.

7, Duke.street, Adelpbi, December 19,

[Boulton’sinvention of the tubular boiler dates as
far back as the autumn of 1730, when he designed
the Wheal Buasy boiler with four tubes, which he
soon afterwards made. This invalidates Wood’s
patent, which nevertheless may be, and we think is,
the first published record of the tubular system.—
Ep. M. M.]
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 Hiscellanen,

On Satorday last the foundation stons of the
umﬂng station of the Northern Main Drainage

orks was laid at Abbey Mills, by Mr. Freemnn,
in the presence of Sir J. Thwaites, and several
members of the Metropolitan Board of Works.

The latest from Ameriea is that in Chicago a
building, 80ft. by 160t ., five stories high, and weigh-
ing 27,000 tons, has recently been raised 2ft. from
its original foundations, It wasdone by means o’
1,680 screws placed underneath the building and|
fénrned simnltaneously. The work occupied three'

ays. |

The L:ndon, Chatham, and Dover Railway
Bridge across Ludgate-hill approaches completion,
and will be as handsome as the disproportion be-
tween its length and necessary massiveness will per.
mit. In addition to the railway lines, it will have
a footway on either side for passengers. The erec-
tion of foct-bridges at various thronged crossings
has been brought under the consideration of the |
city authorities, and the subject, in connection with
a measure for the more effectual regulation of the |
vast traffic, is about to be seriounsly entered upon.

3

M. Desor, a Swiss naturalist, has ihvestigated
and coofitmed the statement that emall fish have
been found in Algerian artesian wells 200ft. deep,
These fish belong to the carp species. They ara
healthy, and bave fine, large, cnd perfect eyes,
Subterranean fish are usually blind, on acconttt of
the uselessness of eyes to such creatures.

“Ile” speculators are rapidly investing in lands
in the growing town of Meredith, on the O. €,
railrond. Telegraph and express offices are alpeady
up, and other buildings are in of erec.
tion. Tho inbabitants believe it is bound g
rival Pithole at no distant day. Franokiin bes built
33 now buildings the present yoar, costing, &t tald,
298,100 dollars—the result of the oil business.

M. Bimonin has just tommunicated to the
Academy of Beiehced some determinations of the
Pressure and Temporatare of the Afr in Mines
His results do not enable him to establish any
general laws, but the mean of four experiments at
tho coal mines of Cropsot and Epinac, gave a risa
of ome degree (C.) of temberature for every 45
metres of vertical descest ; and a rise of one milli.
metre in the barometer for every 103 metres of ver.
tical descent.

The last of the series of lectures at the Muscum
of Practical Geology, Jermyn.street, on the
Chemistry of Coal, took lplace on Monday evening.
The lecturer, Dr. Frankland, aRer reforring to the
ormer lectures as to how coal was put together by
nature, und the process of taking coal asunder for
the production of heat and light, showed by etperi.
ments how colour and other useful products are
derived from coal. The process of e!thmingge
tolour'ng matter from coal tar to produce those
beautiful colours kaown as magenta and anilise
wae clearly exhitited. Samples of the fidy coloars
now obtained from coal tar were shown, someof
them the most brilliant, and were duly appreciated
by the audience.

The success of the ** Hercules” target, me&
operated vpon at Shooburyness with the
pounder Armstrong and
serious doubts as to the propriety of procecding
with the construction of the granite fortifications
now in progress at various poiuts of the cosst, and
which, when completed, are to be faced wjth irom,
the late experiments made against stome fortifica-
tions at Shoeburyness having proved their com-
parative failure in contrast with the resnlts achieved
by the *‘ Hercules” target.

A machine for mining coal has heen tindetgoing 3
series of practical tests in ene of the coal mines of
the Cambra Iron Company’s Works, at Johnstown,
Pa., and_the results have proved satisfactory in the
highest dogree. The machine eonsists of a heary
truck, on which a frame having sides is hung, and
above this another frame bearing B8 augers i
Elneed. The eugers ave 2}in.in diameter, having

its of 93in. in dinmeter uttached, Theso augers
are rotated by a series of cog-wheels, in connection
with a_pair of engines, placed on the top of the
auger frame. The power wsed is compressed air,
which, at a pressore of from 981b. tn 30ib. to the
equare inch, gives the augers about 100 tevol?iom
Ker minute, making a bearing in or cut of the

eight of the tools, 4ft. 7in. wide, and 3ft. deep, in
from four to fire minutes.

The island of Sylt, which in winter has boep
often cut off from all intercourse with the conti.
nental districts of Schleswig, has been connected
by a submarine cabla with the town of Tondern.

The Committee of the Paris Univereal Exhibi.
tion of 1867 has just decided that there shell be no
days of admission gratis. The charge will be one
franc, except on Friday, when it will be five, Per
sons who may wish to enter before ten in the morn.
ing will pay one franc extra. The price of season
tickets will be 100f. for men, GUf. for worhen, and
20f. for children.

A vein of gold has lately been discovered at Klein-
Steinheim on the Maine, in the territory < Heese-
Darmstadt, and sixteen pounds of tne ore have
yielded one pound of the precious metal. It is not
yot known whether the veinin question has any great
extent and is to prove the commencement of & Ger-

other guos, has created

| man California, or whether it is merely a lacky find

for the happy proprietor. .

Dr. Voelcker has analysed the phosphatiz deposit
recently discovered at Penygamedd, in Mont.
gomeryshire, and his opinion of its value is in every
way satisfactory. The Penygarnedd property is only
a quarter of amile froma proposed railway, and
has the advantage of bhaving ample water.power
availible at all sensons, A level has been driven 50
yards into the hill and this deposit of natutal ms-
naro improves by depth.

A Reggio paper, the Italia Centrale, says that sn
English company is prosecuting a search or. petro-
leum in the distriet known as the Salsa di Quer-
ciola, and that it has already discovered a e
able deposit of that oil, as woll e a latge quantity
of coal. There can be no dowbt that Italy eontains
many mineral treasures that have still to be soogit
out and realised.
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The Sﬂaninh railways, with hardly any exceptian,
are in the utmost distress, as may be inferred from
the fact that a commiesion has latelyarrived in Bpain
from France, with a view to inquire into the condi-
tion of the Seville and Cadiz line, and see what
may be done to save it.

A new form of filter has been devised by the Ap-

parateur of the College of France. 1t is made by
placing in a tank of impure water a vessel so ar-
ranged that asponge which it contains shall lap
over its edge and dip into the water of the tank. The
sponge gradually sucks up and purifics the water
in the reservoir, and allows it to drop into the
smaller vessel or recewver, from which it may be
drawn off byatube. B tzl:cing a few lumps of
charcoal in tha bottom of receiver, filtration of
the most perfect kind is effected.
. The magnesium light is said to be fast supersed-
ing the lime light in American theatres, having
been first introdaced at the Boston Theatre. The
wire is burnt in a large lamp and delivered by clock-
work. The flime sustains itself continnously from
1} to 2 hours, in whicb time from $uz. to 1icz. of
metal is consumed. The fumes are arrested within
the lamp by mechanical means, and thus the reflec.
tor aad the glass in front are presarved from foul-
ing. Although the lamp costs 100 dollars, the
maker finds it difficult to meet the orders he re-
oceives for it. An American magnesium company
has commenced operations in Boston, and is diiving
a brisk trade in the novel comuodity.

The best substance for an infusible crucible to
atand the compound blow.pipe is quicklime, entirely
free from silica and other impurities. The limy is
formed intoa solid cylinder, by a bydraalic press;
ths cylinder is sawed in two transversely ; the lower
part is scooped out to hold the substance to he
melted, with a small channel for pouring out the
molten mass, and a hole is made in the centre of the
cover to admit the blow-pipe.

In casting @ large fly-wheel at the Fort Pitt
Works, Pittsburgb, an American contemporary
says that the molten iron was conducted from the
furnace acrois one of the streets of the city, a dis-
tance of 163ft., to the mould. The diameter of the
wheoel is 26ft., and its weight 42 tons.

The misconception recently sfloat as to the pro-
gress of the Su-s Canal worke is tiius reforred to in
the Levant Herald by an old resident at Sues:—
What was really done was the opening of the several
locks on the freshwater canal, both at Ismaila and
at Suez, whereby flat-bottomed lighters were
enabled to pass from the rigole at Ismaila into the
freshwator cenal, to and from the canal at Suez
into the sea. The surface of the water in the fresh-
water canal at its Eroper height is 7ft. above the
level of the sea at high water, and we have a rise
and fall of tide varying between springs and neaps
from 4ft. to 8ft. Boats can only now be let into the
sea at high water, whereby the communication of
the two seas was 8o far completed that a dozen of
these lighters, bringing something less than 200
tons of goals, were enabled to, and did, pass from
sea to gea, reoriving the fuel at Port 8aid, and de-
livering it at Suer and partly in the roade.

A company boring for oil in Kansas have struck
8 flaid which looks like millk, which puzzles them

eatly. They have be:n nnahie. thus far, to churn

t into butter.

An jmmense deposit of black marble, equal to
the Belgian, and superior to the Irish, has been
found near William:port, Pa. It ie the onmly one
known in America, and it is to be worked upon an
extensivo soale.

Patents for Fnhentions.,

ABRIDGED SPECIFICATIONS OF PATENTS.

Tas Abridged Specifications of Patenta given helow are

elassified rding to the sabj to which the respective

inventions refer, in the following Table. By the system

of classificati dopted, the ical and chronological

order of the spocifications is preserved, and combined with

all the advantages of & division into classes. Ib should be
that these abridgements are prepared exclu

sively for this Magazine from official copies supplied Ly

the G t, and are therefore the property of the

Proprietors of this Magasziue, Other pape:s are hereby

warned not t0 produce them without an acknowledge-

went i—

Bo1.xae aAwp Funxaces,—1448, 1451, 1469

BuiLpixos AND BurLsixa Marextais,—1474

ONENISTRY AND POTOGRAPUY—None

OuiTivaTion or TRE 801l including agricultural imple-

ments and machines,— Nore
EixorricAl APPARATUS,—1457

Fiseous Faxrios, including y for ing fibres,
pulp, paper, Lc.,—1443, 1464, 1486
Foob +xD Brvzmaoxs, includin. app r prepari

food for men and animals,—1501

FURKITURE AND APPARKL, including household utensils,
time-keepers, jewellery, musical instruments, &c. —
1440, 1442, 1444, 1445, 1446, 1452, 1462, 1465, 1470, 1476,
1495, 1487, 1499, 1500

BGxxrral MacHiNErv,—1452, 1454, 1468, 1483, 1488

Liontixe, HxaTiNG, AKD VENTILATING,—1438, 1471, 1494

Merats, including apparatus for their manutacture,—
1460, 1480

MisoELLANKOUS—1441, 1450, 1453, 1456, 1459, 1486, 1467,
1472, 1413, 1476, 1478, 1479, 1482, 1484, 1489, 1490, 1498

Roaps anp VimicLxs, including railway plant and oar-
1iagee, saddlery, and harness, &c.,—1455, 1477, 1493,
1493, 1498

Bull:;eun Boats, including their fittings,—1449, 1481

Stxam Excings, &c.,—1447, 1491, 1497
WaRvAkx,—1461, 1463

1440 H. E. NewroN. Certain improvements applicable
to spinning, weaving, and kaitting wmuchines, (A commu-
nication.) Dated May 25, 1865

‘This invention consists in the employment ol electricity
to stop the mcticn of suinoing, weaving, and koitting
machines when auy breakages occar ducing tue workiug,
such as the breaking of the weft or warp threads, or any
derangement of the treadles or other of the working parts
of tho hi Patent completed

1441 T. H. HomLyN. A new or improved compound

;;s:kcl;tc:l rest for ornamental turniny lathes, Dated May
{11

,

‘I'he patentee claims, first, the construction of a rest that
will enabie a turoer to work a true curve, both concave und
eonvex, by having & tooi-holder to radiato round a centre,
in such & manuer that, it the cutting part of the tool is be-
tween the centre round which it radiates aud the work
operated upon, & ooacave shape is the result ; aud it the
work vperated on is hetween the catting part of thetool and
the oentre round which the tool-nolder radiates, a convex
shape 18 the result. Second, the general construction and
combination of parts, Larent completed.

1442 J. KusTack. An 6mproved composition to be em-
pl:ye‘d n the munufacture of bonnets and hats. Datcd May
28, 1863

"This ¢omposition is formed by mixing with the ordinary
gelutine solution or sizs for stitfening or glazing bounets,
or otherwise, powdered bismuth, or a preparation thereof,
togetlier with the metallic substunce knowa assilver bronza,
This cumpusition is applied by u brush or sponge, theieby
obtaining, when dried and blocked in the usual way, a
sirvary - Like effeot or metallic appeara -ce upon the surfaco of
the bonnet, of any required sh.de, the said cowposition
also admitting of guld or other hrouzes or coulouring
watters being mpplied iu like mmancer as above. [l'atens
abandoned.

1443 M. Hexry, Improvements in treating fibrous ma-
teriuls and textile fabrics, and 11 pro lucing soup. (A com-=
mwunication.) Dated May 25, 1865

Fur these purjoses the a.erial or fabrios are treated
with cuustic ulkulies, as, for example, caustic sudu or
potash, azd with oil ur any oleaginvus substance, in an
apen or close vessel, ani by using thess agents, combined
with the employwmert of heat, the fibrous substance and
fabrics will be boiled, d, & d, ung 1
clcansed, or purnified, and in tome oases an impruved fabric
will be obtaiued ; and the alkali and oil or fav combining
with the gummy oc resinous matters will provuce svap.
Patent abundoned.

1444 C. Corrox, F. Ampxasox, and D. BookEr. A4n
improved plain or graduuted gophering or pufing und press-
sng muchine. Datod May 26, 1855

We caauot here give space to the details of this inventlion.
Patent abundoned.

14486 W. CLarx. Improvements in knitting machines.
(A conmun:cation.) Uated May 26, 1865

‘This invention relates to tuat class of kuitting hi

raised, and emptied as before. To load cargo they some-
times ercct the machinery on the whar( or stage frum which
it is tobe Paient leted.

1450 O. B.Reartn. A new preparation for subduing
;nd extinguishing fire. (A communication.) Dated May
8, 1865

This preparation is made up and enclosed in cascs,which,
from their similarity to, the patentee calls cartridge cases.
He takes about 60 por cent. of saltpetre (refincd), ahout
36 y.or cent. of sulphur (reflued), and abour. 4 per cent. of
charcoal and chalk, reduces to powder,thoroughly mixes it,
andforms the powder into a paste with water or other liquid,
He presses the paste into the cartridge cases by hydraulic
orother power, He next encloses the cartridges in airtizhe
boxes in any quantity required. The cartridges conmu-
nicate with the outside of the boxes by a train of thread
or fuse protected by a capsule. The cartridges are set into
operation byremoviog the capsule and byigniting the train
or fuse hy a match, or otherwise, or by being thrown into
the fire. As soon as the coraposition burns the fire is sub-
dued and very soon extinguished. Patent completed.

1461 M. Comvrx. Im,zrmnunt: in the construction of
s (A ioation.)

Jurnaces or firepl Dated May
28, 1866
‘this inventi lates to i ts in 1 ive,

L

marine, and stationary furnaces, whereby the cumbustion
of fuel may he economically withoat the emission
of smoke. 1o each arrangement the fire bars aro set trans-
versely of the fireplace, and they form an inclined bed for
the fael. The air for suoporting combustion enters above
the fuel, and passes, with the gases evolved from the fuel,
out of the fircbox throngh horizontal spaces formed by the
firebars. Thesa bars are cast with reéctangular lumps at
their ends. which Jumps fit into slots formed in inclined
side-supporting bars. The bars are so arranged that they
overlap one another, and thus prevent portions of csal
from fslling through, while ample space is left between
them for the comhustion and flame to escape. The face of
the bars presented to the fael is inclined and slightly hol-
lowed longitudinally, and the rear is wedge-shaped.  This
description of the form of grate applies to marine, loco-
motive, and stationary furnaces. In the case of loca-
motive furnaces it is preferred to bring the air from an
uuder ashpit (which is capable of being closed by a valve),
snd leading iv upwards in front of the ordinary ashpit
to the upper part of the fireb Patent abandoned.

1452 C Faazrr. Improvements in sawing machines,
Dated May 27, 1865

The patentes claims, first, the construotion of sawing
machines with two saw frames, arranged as described, and
worked by a double crank on the drivinz shaft, for facili-
tating the working of the frames at incroased speeds; and,
second, the use of a double fence, with friction rollers, foc
guiding the upper and lower parts of the plunks or deals,
the upper rollers being adjustable, to suit the varying
depths uf the planks or deals. Putent completed.

1453 S. Sequerin, Improvements in purifying animal
and vegetable oils or fatty matiers to be used for lubricating
and othér purposes. Dated May 37, 1865

‘The patentee claims the purification of animal and
vegetable oils or facty matters by means of jodide of

that employ straigut rows of needles. Oae part of the in.
vention' relates to the manner of arraoging two straight
rows of needles in & knitting machine so that the rows will
operate alternately, one row while the yarn is pa-sing in
one direction, and the other while the yarn is passingin the
opposite direction, uniting the wori produced on che two
rows of needles at the ends of the rows. Another part
rela‘es to the construction of the cams for operating the
needles, and the mauner of operating such cams ; aunother
part to the manuer of supporting the shiding carriage ;
another 40 the manner of constructing the jacks; another
0 the manner of driving the sliding carriage;
another to the construction and operation of the yarn
guide or carrier, and to the means f driving it ; another to
a novel constiuction of latch vpener ; another to tho weans
of cornecting suitahle weights to the work when beginning
A new fabric; and another tu an apparatus for seltig up
work on & knitting machiue, by means of which the work
of setting up the heel is acvomplished without the aid of
old work. Tho invention is not described apart from the
drawings. Patent completed.

1446 W. E.GxnoE. An smproved stuy or corset busk.
Dated May 26, 1865

This invention is not described apart from the drawings.
Patent abandoned.

1447 J. A. HxINRICH. A new systam of rotative machines
16 be used as steam engines and water pumps. Dated May
46, 1865

“I'his invention is not desoribed apart from the drawings.
Patent completed.

1448 R. CAxuan. Tmprovements in cupvla and other
blast furnaces. Datod May 26, 1866

‘'bis invention was described and illustrated at page 344
of this journal. Patent completed.

1449 G. ELLioT and R. P, CLarK. Improved machinery
Jor loading and discharging cargo from shys und other
vessels. Dated May 24, 1865

‘I'bis machinery is intended to be worked by steam in
order to effect this rapid loading and discharge of cargoes,
and applies more particularly to the discharge of coal from
colijers. It consistsof a shaft or derrick carrying & pulley
at top, and fitting at bottom intu # rocket or otherwise
conpected Lo a foot or bed, so that tho shaft may be more
or less inclined, according to requirement. At the rear
of the shaft the patentees fit a winch, and work the winch
by means of oylinders suppliei with steam from the ship’s
boilers, or from other boile:s, should the coilier not be a
stenm vessel. A rope or chain is carried from the winch
over the pulley at tho head of the shafc and is made fast to
a cage or buck:t, or carries a hook or haoks according to
the cargo to be acted on. The shaft is held at the inclice
desited by guys carried fromJthe upper ead. They prefer 10
place two shafis uver each hatchway or vpening into thehold
and by shafting, to work several winches from one o; linder
or pair of cylinders. They adapt clutch gearing to each
winch to throw it into and out of gear as scquired. Sap-
po:iog the hinery applied to discharge coal from a
collier, a bucket is lowered by the winch into the hold, on
its being filled it is run up bythe winch above the level of 3
stage or platform, which thoy erect above the deck, and
there held suspended ; & man pushes the b ket to the side
and tilts jts contents into the coal measure or shoot, The

backet is returned over the hold to be lowered, filled,

p , bined with the apulication of heat, sub-
stantially as described. Patent completed.

1454 L. Brieriey. JImprovements in ornamenting ja-
panned surfuces, and in machinery or apparatus for that
purpose. Dated May 27, 1865

In or ting jap d surfaces ding to this in-

jon, the i ploys a roller, on the cylindrical
surface of which the ornamental forms to be produced on
the surface to be ornamented ave made in relief. The said
roller is elastio or flexible, and is made in the manner
bereafter desoribed. With this roller he takes up colour or
gold size, when tho dJesiga is to be produced in gold leaf,
metal leaf, or bronze, and he passes the roller over that
part of the surface on which the ornament is to be pro-
duced. By rolling the roller charged with colour or gold
size over the surface to be ornamented, the ornament in
relief on the roller leaves the colour or gold size with which
it is charged on the said surface. When guld sizo has been
used, gold or metal leaf, or bronze, is laid ou in the way
usually practised by japanoers. ‘I'ne inventor constructs
the roller in the following manner :—Ha prepares a mou!d
having a cylindrical hole through it of the sizo of the roller
to be made. On the inner cylindrical surface of the mould
be forms the pattern to be produced on the roller, the said
pattern being sunk in intagiio in the mould. The mould
is made in two or more parts, 8o that it may be readily
enyraved and easily put together and takon apast. LPatent
abandoned.

14565 J. M. Rowax.
railicuy tyres, and in appuratus therefor.
1865

‘We cannot here give space to the details of this iaven-
tion. Patent abandoned.

1456 R. A. BroouaN. A new method of manufacturing
oil from fatty saatlers or the residuum arising from the
distillation of fatty matters, the manufasture of . tewric acid
soap, and purification of oils. (A comxunication.) Dated
May 27, 1865

In carrying out this invention the inventor places fatty
matters or the residual products remaining after the dis-
tillation of faity bodies in the mavutacture of stearic acid,
soap, and in the purification of oils, into shclls closed at
both ends and open at top. He placss these shells into
retorts open at one e€nd and otherwise closed except to
tubular outlet from the top. After the insertion of the
shells the retorts are hermetically closed at the end through
which the shells have been admitted by means of stoppers
with & rim which fits a groove intheend of the retort. The

P are d by screw clamps. The tubular out-
let fits into @ tube terminating in a coil carried through a
condenser; & tap regulates the outlet from the cuil, 'The
vaporised products enter the tube and coil and flow out
condonsed into a vestel placed to receive them. These,
like similac products, are treated by sulphuric acid, and
washed either with a solution of caustic soda or lime water,
and distilled. The resulting product is of a low deusity,
and burns withoat smell or smoke in shale lamps, without
any diso or special chi being y, a8 is the case
with such lamps when burning shale oils. Patent com-
pleted.

1457 R. A. Broowax. Improvements tn reprodusing or
producing copies of writings, drawings, music,; ond othey

Improvements in making cast-steel
Dated May 27,

characters, and ix preparing originals to be transmitted by
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electyic telegraph. (A communication,) Dated May 27,
1865

1460 L. Moser. Impy s in the
steel, and in furnaces used in such manufacture,
ication.) Dated May 27, 1865

nat Y

1f 6 o,
(A oom-

This in oftn“‘.",.
for the double reproduction of writings, drawings, music,
and other characters, and for preparing originals to be
transmitted in fac simile by electric telegrapb. The in-

The patentee olaims the use of animal as a

other suitable fuel ; on this layer the calcareous substances
are laid, ou these anotber layer of combustible material is
placed, and on thislatter is placed a second layer of cal.

converting material for making steel ; and also coastruct-
ing converting furnaces in the manner described. Patent

ventor proceeds to desoribe the several operations which
oonstitate this process. First, preparation of n‘_moumo
paper.—Upon a sheet of ordinary paper he applies by a
roller or pressure a thin sheet of tin coated with paste for
affizing it. When these two sheets have been well affixed
to each other, and the paste is dry, he places them to he

ressed or glazed on a steel plate, the polithed side uof which

as been grained hy grinding, or by glass oremery paer,
or by sand or otherwise. The side of tin is applied on the
grained surface of the steel plate, and he pasees the sheet
and the plate in this ponit.lojn 'blol.wgon rolls or otherwise, so

1461 T. BiseErLr. Improvements in breeohlsading fire-
arma, and in sights for riflss. Dated May 27,1865

The first part of this invention is applicable to breech-
loading firearms in which the hreech ends of the barre! or
barrels are exposed by turning the barrel downwards on a
hinge, and which firearms are intended to be loaded with
cartridges which are contaiued in cylindrical cases, pro-
vided at the centre of their rear ends with a cap, or with a
patch of detonating material, by which the explosive com-
pound in the case is to be ignited, and this part of the in-

5 hani

that the tin may he grai 1ly to the grainingon
the steel plate. The tin is thus hetter fitted to receive the
bodies which are to be deposited thereon. By the aid of
this grained tin paper, or by any other metallioc oxidable
sheet similarly prepared, he continues the following opera-
tione. 8 d, chemical preparati and frst reproduc-
tion on ordinary paper.—He spreads on the metallic sur-
face of the tin paper a thin layer of essential oil, such as
turpentine or petrol , eapable of resisting the biting
action of acids; he wipes with linen until dyy, then he
applies thereon a sheet of white paper which has remained
several hours in a bath composed of about 100 parts of dis-
tilled water, 100 parts of azotate of ammonia, 2 parts of
yollow prussiate of potass, and 25 parts of dextrine. He
dries this sheet cf paper as much as possible with a linen
cloth, so that it may have great adherence to the metal,
aod be without folds or tears, and he pats the tin sheet in
metsiic cocmmanication with the negative pole of a voll:!c
pile, while the positive electrode termi ina

iron needle, by means of which he obtains by its contaot
with the chemically prepared white paper, and by Qgp‘h)y-

ists of an inproved arr t ot
for withdrawing the empty cartridge cases from the breech
end of the barrels alter the gun has been exploded.
Oartridges of the above desoription are now made with a
prejecting flange around the rear end of the case, a portion
of which flange, when the cartridge is inserted into the
breech end of the bacrel of the firearm, overiaps the edge
of the extractor(which is a sliding piece at the hreech ends
of the barrel or barrels) so that when the extractor is
moved backwards, away from the breech ends of the barrels,
the oartridge case or cases is or are drawn Lack with it,
and the empty cases may then be readily r d by hand,

, and 8o on alternately, the whole being
arranged in suitable proportions of lagersso asto ensary
the quantity of calorio 'y for a perfect combustion or
baking. In theinteriorof these layers a place or places is
or are provided for the setting of the ahaft or chimuey for
obtaining the required draught,and an equsl degree of tem-
perature in all parts of the layers. The lime being thay
harnt it can be used directly if ‘it is for agrisaltaral pur.
poses, but if it is to be employed for building it must be
first sifted or culled. Patent abandoned.

1468 H. MoseLxy. A machine to be driven by the pres-
sure of a fluid,or to dicplace a fiuid, or to measure ét. Dated
May 29, 1865

This inveution cannot be described without reference to
the drawiogs. Patent completed.

1469 P. Youna. Improvements in the construction of
Jurnaces. Dated May 29, 1885

The patentee claims the use aud application to Goahle
flued steam boiler furnaces of a wrought or cast-iron xe-
tailio casing, upon the front of which casing the farnace
doors are swung, and through which casing the smoke
generated ia either furnace may be passed to the other fur.
nace, and there be d. Patent leted.

u'{o H. Sox. Improvements in the constyuction of keyless

In order to cause the extractor to move fn this manner, the
patentee places on the under sides of the barrel or barrels,
and close to their breech ends, a lever, one end of which is
connected to the sliding piece called the extractor, and tho
other projects downwards from the under side of the
barrels, and when the barrels are turned down on their
hinge this end of the lever is brought against an incline
carried by the fixed breech or hody, which causes the lever
toturn on its centre, and to zive the requisite motion to

Dated May 29, 1865
This 1nvention nas for 1ts Ohject improvements in the
oonstruction of keyless watches of small dimensions,
whereby they are rendecred less liable to derangement -r
injury, and suitable for being worn by ladies attired in
ing dress as appendages to b )] or other articles
of jewellery or otherwise. In this construction of miniature
watch the winding part or imstrument is the larcest sepa-
rate pieve of hani in the binati The main
spring in this arrangement being about six times highe o
broader than in any other hes of similar di , 8
thereby rendered much less liable to break. The azes2~d

fng it as an ordinary pencil, blue marks of the 8) | the extraot Patent completed.

drawing, or other character, in q  of the passag y 19 ¢ hani locki
of the electric current, and the f; ion of y 1462 L. DigLE. Impr in Jor g
of iron, which is the Prussian blue used in some eleotro- | or /acunmq tiors or sets of druwers arranged in writing
b arni ] ol hs. Third, d reproduction on metal, | tadles, cabinets, chests, or other articles of furniture.
¢ of the oxidised metallic sheet by electricity.— | Dated May 27, 1865 ) .

When writings, drawings, or other ch , have been Thlxl relatos to prove g ts or com-
thus traced, either mechanically orby hand, on a chemical | bi of m for g or ing simul
sheet, prepared as before explained, he sep this sheet | taneously one or more tiers or sets of dtlw.ou, mounted or
from the sheet of graived tin paper, which leaves no appa- | arianged in ion with pedestal ting, or other

rent trace of the characters, and he treats the metal in the
following manner in order to render visible the double
reproduction of the characters which exist in the state of

tables, cabinets, chests, or other artioles of farniture con-
taining & series of drawers or receptacles one above the
other. The patentee renders the action of the locking

oxide, and also to make a metallioc original ble of being tus or h altog p of the
transmitted telegraphically hy telegraphic apparatus. He 0t ol“tho oentral or other ‘duvur forming part of
places the electrised tin sheet in a frame to keep it straight, | the Patent comp

and throws upon the metal a decootion of nut galls, or
other vegetable acid, into which a few drops of agotio acid
Have been previously poured. By d there is formed
on the metal in rolief a very whitish prodact,
which forms exactly the same marks as tho blue marks on
the chemical paper which has been separated from it. The
tin sheet, after heing well drained, is placed on a heated
semi-cylindrical iroa plate, which dessicates the nascent
product, and fixes it to the metal. To give more solidity
to this prodact, and in order that it may be cavable of
bearing without being removed from the tin the action of a
brush or rag, it is necessary to sabmit it to a bath com-
posed of s0ia or ammonia, or an alkali and water. Patent
completed.

1458 R. A. BRoOMAN, Improvements in apparatus for
measuring gas and other Auids. (A communication.)
Dated May 27, 1865

This invention consists in constructing liquid, gas, and
fluid meters with an internal drum carrying a central per-
forated tube aad spiral vanes, extending from the tube to
the inner edge of the drum. The drum is free to revolve
upon a shaft extending at back Leyond the drum, and
carrying & worm which gears into and works a worm wheel
on the shaft of an ordinary gas counting or registering
apparatus. Space is loft all round between the outer casing
and the drum, The gas inlet pipe is carried through the
front of the dram and is bent upwards; a valve is placed
over tha top of the inlet pipe and communicates by a croas
head with two floats, the gas outlet pipe is placed in tha
upper part of the casing; there is an inlet pipe for the ad-
mission of water into the apparatus and an overflow pipe
for running off the water should it rise beyond the froper
level. Patent completed.

1459 T. Bourxx. Impr ts in hinery for turn-
ing and finishing bodi es of a sphericul form. (A communi-
cation.) Dated May 27, 1865

For this purpose two disos are employed which are

pable of ing in opposite directions about the same
axis; one disc is also capable of being moved endwise along
the axis by a lever, or otherwise. Between the discs is
placed a circular or annular cutter, the inner edge of which
is the cutting edge ; this edge is turned to a true circle,
and the cutter is_held eo that this edge shall be parallel
with the discs. The cutter is made with a straight shank
0 enable it to be conveniently secured to the machine, and
this shank is clamped to a slide capable of moving parallel
with the axis of the discs. The slide is arranged to be moved
by a screw, so that the cutter may be brought nearer to or
farther from the disc that is fast on the shaft. Before in-
troducing the article to be turned to a sphero into the ma-~
chiuve, the article is first turned in a lathe or otherwise
formed approximately to the size required, and is then
placed between the ring outter and the fixed disc, the cutter
and loose disc being moved away from the fixed disc to
allow of this, The opposite faces of the discs may be flat
or have conoentrio grooves formed in them to receive the
body to be turned. The body to be turned having been
placed between the ring cutter aud the fixed disc, as above
mentioned, the Joase disc is pressed towards the fixed dise,
and the two disca caused to tevolve rapidly in epposite di-
rections; this imparts a compound rotary motion to the
acticle to be turned, vix., a rapid rotary motion in planes
parallel with the axis of the disc, and the slow rotary
motfon in planes parallel with the planes of rotation of
the disocs, the latter motion being produced by the difference
of velocity of the portions of the discs with which the
article or hody isin contact, which results from the differ-
ence in the distanos of the said portions from the axis of
the discs. Whilst the discs arejthas revolved, the cutter
{s fed slowly towacds the disc that is fast on the shaft, and
the whole sarface of the article to be tarned is thus sab-
Jected to the action of the cutter, so that it cannot fail ¢
be reduced to a true sphere, Patent abandoned,

1483 G. G. Bussxy. An improved method of loading and
turning over the shells of cartridges, and in the machine
used for the sume. Datoed May 27, 1865

Thie invention has for its object the more easily and
rapidly loading and makinyg ready for use the cartridgos
used for breech-loading guns, Whereas by the methods
aod machines now in use much time is lost by having to
place in the machine one sholl at a time, and operate only
on that one, these improvements consist in making a ma-
chiae in two separate and distinot parts in the manner fol.
lowing : —~The part hereafter to be called the cartridge
bolder concists of a series of tabes (of a diameter snitable
for the cartridge) fixed together, or of holes drilled out of a
solid piece, 8o that any number of cartridges (by preference
8ix to twelve) when inserted into these tubes or holes are
made to staond side by side about one-eighth of an inch
apart. They are preveated from falling out by a plate or
lid made to hinge on the solid part of the holder (either end
o: nide). The other partof the machine consists of a frame
which can be fixed to a table by screws, cramps, or other
means. This frame is provided with a space that will
exactly adwit of the cartridge passing through, and hes at
one end a screw or spindle with crank handle,the end of the
said screw or spindle being cupped out, as is usaal for the
purpose of colling down cartridges. Patent completed,

1464 J. A. HxixnicH. A machine for washing raw ma-
terials worked out or unworked to be employed in the manu-
facturs of fabrios, and specially of fabrics made into pieces.
Dated May 29, 1866

This invention is not described apart from the drawings.
Patent abandoned. -

14656 H, TipPER.
29, 1865

This invention consists in making shirts so as to avo.d
the necessity of putting the shirt over the head in dressing.
The different parts of the shirt are made in the ordinary
way, except the front, the opening of which, instead o
being inthe ceutre, is on ide,whici ing is continued
through to the bottom of the flap; thus the shirt is open
from the side of the neck near the shoulder strap commenc-
ing in the meck band. Patent completed.

1466 W, BETTLE. An improved bottle stopper.
munication.) Dated May 29, 1865

This invention i 1ot

Tipper's Australian shirt. Dated May

(A com-

tobe attached

ini being much longer or dreper than in ministare

of ordinary construction, strength and regularity
of action ave thus i d to watches of small di
oonstracted ding to this i ion, and as they are
never required to be opened for winding or for setting the
hands they do not ~equire such freq leani alent
completed.

1471 E, Myzrs and J. StopaaT.

Improvements in ths
meuns and apparatus employed for pr ing d d
dyaught in chimneys, facilituting the escape of smoke there-
Jrom, and for ventiluting apartinents or buildings. Datal
May 29, 1865

This invention has for its ohject the arrangement asd
application of improved means and apparatus for the pure
pose of causing a current or currents of air to act upon oc
over a chimney top, s0 as to exhaust or withdraw the
smoke, air, or gases from within the chimney floe, thus
preventing dowaward draught, facilicating the escape of
smoke, and aiding in the ventilation of the apartmeats or
buildings to whioch these improved chimnay tops are ap-
plied. Patent completed.

4712 W, J
29, 1866
‘This invention counsists in fitting the movable jawsof
vices in manner hereafter desoribed, to enable the vice to
hold parallel and taper objects. The patentee carries a cross
bar from the lower part of the fixed jaw and forms a hols
through the free end thereof. He inserts in this holea
spindle depending from & crutch formed with wings,and
secures the spindle by a nut screwing on to a thread at
bottom which passes through the cross har, The wings
have pin holes formed through them, and there are pio holes
to correspond in the cross bar. The lower end of the morable
jaw enters the crutch and is free to move upon a pin. When
the vice is used for parallel objects the crutca is ted
from turning by passing pios through the hclesin the
wings and foto the cross har ; ou removing these pins the
vice is ready for holding laper objects. Patent completed.

1473 F, A. Paoer.  Improvements in looking screws and
the nuts of bolts,as also in the preventing an unequal strain-
ing of their threads. Dated May 29, 1865

In performing this invention the patentes makes a washer
of steel, and of such a form that the screwing down of the
nat or of the screw brings the washer into a state of
initialst'ain. This he generally does by hollowing cut the
steel washer on its noder side. Sometimes he forn:s a nam-
ber of concentric corrugations in the steel washar, and at
other times he forms it of one or more dished +teel plates
or disos. In some cases he fills up, or partly fills up, these
hollows by means of such elastic vegetable guniaas gatta-
percha or india-rubber. He also sometimes mills or setrates
the surfaces of contact of the washer and its nut, acd the
spring of the washer allows these suifaces to pam
other, and afterwards to natuarally interlock. Son'etimes
he turas a groove in the bottom part of the out or head of
the screw into which he inserts a spring. Patent compisted,

1474 O. H. Mugsay. Improved maochinery or apparaiss
Jor cutting off wooden piles below water, Dased May 29,

Impr ts in vices, Dated May

P! PP
to bottles, fcom which they arenot required o be d
when tbe liquid is poured out, the necks of the bottles
being formed for the purpose. The said stopper consists of
a ooiled spring having its top end heat over and fixed to a
central wire or rod carrying a valve composed of a disc of
india-rubber batween two buttons, the upper oue of which
is less than the other. The stopper is inserted by simply
thrusting the valve through the neck of the bottle; the
diso folds around the upper button during the passage into
the bottle, while the greater xizo of the lower batton pre-
vents the withdrawal of the valve as the diso folds over 1t
in attempting to force it out of tha bhottie. The lower
ooil uf the spriug rests ou a shoulder in the neck of the
bottle, and the top of the neck istaper for preventing the
spring from coming out, but, at the same time allowing the
coils to be pressed together. When the spring is not
pressed, it pulls up the diso against the bottom of the
neck, and effectually stops the passage; but when the
spring is pressed duwn the valve moves with it and opens the
bottle, Fatent completed.

1467 P. A. L& 0. Dk FOXTAINRMOREAU, O¢rtain improve-
ments in the manufacture oy lims. (A ocommunication.)
Dated May 29, 1866

This invention relates to oertain improvements in the
maaufacture of lime by which kilns are dispensed with, tue
baking taking place on the spot whe: e the calcareons mate-
rials are f d. ‘Th> § ion ists in imparting on
the ground first & bed or layer of wood, ooke, coal, or any

1868

The patentee claims the adaptation of & horizootal cir-
cular saw or catting tool to a vectical shaft mounted in &
swinging frame or arm capable of being moved horigontally
in either direction, 8o that the saw may be brought to act
agaiost either row of piles, and may be raised. aod lowered
when required. He farther claims combining the swinging
frame and its vertical shaft and oircular saw with soy
suitable motive power engine mouuted on a travelling
frame, 30 that the whole apparatus msy be made to move
along a way coustructed on the tops of the pilesto be
operated upon as the catting-off operation proceods, as de-
soribed. Patent completed.

1478 W. T. HAniLtoN. Improvements in circular saws,
commonly oalled ** drunken saws.”” Dated May 39, 1865

The patentee claims the use of a guide or guides for
causing the saw to turn upon a centre of motion at the
same time that it is swivelled, as described. Patest con-
pleted.

1476 S. DaAvis, An {mproved dog leask or slip. Dsted
May 30, 1866 X

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

tion. Patent abandoned,

14717 W. Smurn, A self-delivering road scrapor. Dated
May 30, 1865

This inventi % di

ibed without ref to
the drawings, Patent abundoned, ..
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1478 W, H. STANLEY. Improvements in wickets for the
game of orioket. Dated May 80, 1865
This 1§ ! ists in ting the wicket in

sach a manner that the thres stumps or vertical sticks
shall be joined to a frame of iron, brass, wood, or
other suitable material, by means of a ball and socket or
other suitable joint, the frame heing fixed firm to the
grouad by meauns of pins, sorews, or other suitable appli-
ance. To each vertical stick or stump, one or more springs
are attached (of steel,india-rubber, or otherelastic material)
to keep it vertical before being struck, and to enable it to
regain the said vertical position after being struck by the
hall or otherwise. The oross pieces or bails may he con-
nected to the said stumps or vertical sticks by means of a
small chain or otherwise to prevent their being lost.
Patent abandoned.

1479 J. Hare, jan. Improvements in instruments or
apparatus for cleaning the interior of tubes or nollow cylin-
ders, gas chimneys, and other hollow articles. Dated May
30, 1865

Tnis iovention consists of apparatus the rubbing or
scraping surfaces of which are made capable of adapting
themselves more or lesa to the figure and size of the articles
to be ol ed, and thus enable the said rubbing or
sarfaces to clean with ease all parts of the said
Patent abandoned.

1480 J. HisxirL. Improvements §» annealing pots and
saucers, for annealing iron and steel wire, sheet metal, and
other articles. Dated May 30, 1866

‘I'he patentee claims making the said annealing pots of
two conoeutric hollow cylind f diff diameters, the
space between the said holl fug an
annular chamber in which the to be led are

i
articles.

cylind

Iy

terior of the lock. The specification of the invention ia too
voluminous to be given here in detail. Patent completed.

1488 L. MarTin, A wheel moulding maching, and method

glass, or any other vitrifiable and transparent materials, so
a as to serve as a substitute for all the accessories
of ordinary burners, that is to say basket, gallery, cone,
and gt.ho‘r metallio parts used in other systems. Patent

of moulding wheels. Dated May 30, 1885
This i i t he described without ref to
the drawings. Patent completed.
1489 T. S Im, ts in the of vans,

r P ond
manufacture of paints a:plicablc to iron and other ships’
Tz‘l‘l;m, and for other general purposcs. Dated May 31,

This invention consists, firstly, in the application of a
ferruginous material known to mineralogists as *‘spathose
ore’’ for the purpose of & pigment or paint to be used in
mixture with oil, turpentine, or varnish, or any media with
which painte. such as white lead, are usually mized.
Secondly, in the application of metallic iron fu fine powder
for a paint to prevent the adhesion of the well-known
animal and vegetable bodies which so injuriously * fcul **
theimmersed portion of iron ships, as well as in many in-
stances those of wood. Patent complated.

1490 T. A. Browxr and J. Kniour. Improvements in
driving apparatus for hair brushing and skampooing by ma-
chinery. Dated May 31, 1865

This in i ists in placing om any number of
hearings of the driving shaft, or on the driving shaft iteelf,
any number of a-ms, 50 that they cau be moved either way
in a rotary direction. Each arm carries a two grooved
pulley, one groove corresponding with a pulley fixed to the
driving shaft, and the other groove corresponding with the
pulley to which the bruah is d, which arrang
is for the purpose of enabling the brush band to be always
tight in’any position in which the brush is placed. A short

plaeed, tbe said anuular chamber heing exposed to the fire
and heat both on its outer and inner sides. Also making
the said saucers with a double flange by means of which
the bottom of the annealing pot is protected from th
injarious action of the tire, as described. Patent complsted.

1495 F. Hazewpine, Improvements im the construotion
ggons, or carts employed for transporting furni-
tnre and other goods on common roads and railways. Dated
May 31, 1865
This invention oonsists in substitauting wrought iron
lattioe work, or a combination of iron and wood work, on
the girder and tensiun principles, in place of the ordinary
den traming at p employed in the counstruction of
vans, wagqons, or carts, and in oovering the whole with
corragated metal (zino by preference), mahogany panel-
ling, tarpaulin, mackintosh, or other suitable material,
and, further, in arranging ordisposing the rods loyed to
form the sides of the vans, waggouns, or carts, either in
parallel lines to each other or diagomally to the bottom
sides of the vans, waggons, or carts. Patent abandoned.

1496 W, A. Browx. Improved mechanical arrangements
Jor steering ships and other navigadle veseels. Dated May
31,1865

This invention ia carried out as follows:—When the
steering wheel is situated on a stage amidships, the inven-
tor fixes on the axis of the said wheel a spur wheel which
gears into another spur wheel mounted immediately under
the former spur wheel; the bottom wheel aforesaid gears
into a toothed rack ted hori lly in saitabl
guides, To each end of this rack he connects one end of a
chain which passes over pulleys suitably placed along the
gunwale of the ship; the other ends of the said chains are

arm projecting from the back of each arm is dtoa
metal or india-rubber spring or weight of sufficient power
to balanoe or overcome the weight of the other vad, 80 that
the front arm shall rise out of the way when no¢ in use,
and vlujuver may be the number of brushes the foregoing

1481 J. JorrixG. Improvements in apparatue for pro-
pelling and 8 teering vessels.  Dated May 30, 1865
This appawatu: consists of a hollow vertical shaft on
which is fixed a circular case, open in the centre to allow
the water to enter when open, for about one-third, more or
less of its circumference, to allow the water to pass freely
ou:, Imside of the hollow shaft rotates amother vertical
shaft, on which is fixed a fan or fanuer wheels, having two,
three or more arms, fans, or biades, which, when in motion,
cause the water to pass freely out of the case. For tarning
the vessel, or going astern, or altering the direction of the
vessel’s motion, this will be accomplished by causing the
hollow shaft with the case to revolve or turn until the
pening in its ci £ allows the water to escape in
the direction desired; it will thus not be necessary to reverse
the engines, nor is auy other rudder required. The appa-
ratus may be fixed near the sternpost, and the shafts pass
up where the rudder trunk usually is. The fan wheel shaft
may be driven from abovs or below the circular case, ag may
be desired. Patent completed.
1482 W. MaRrTiN. Improvements in brosms or brushes.
Dated May 30, 1865
This invention cannot be described without reference to
the drawings. Patent completed.

1483 M. MriszL. Improvements in spinning machinery.
(A communication.) Dated May 30, 1865

This invention cannot be described without reference to
the drawings. Palent abundoned.

148¢ B. Lawaenck. As improvement in inkstands. (A
commaunication,) Dated May 30, 18856

This improved inkstand is composed of a glass or other
vessel with an openingor neck at the upper part, through
which is passed a ble pi I d at its upper end
to form a howl, The veseel is formed without a b

p PP is applied separately to each. Patent
completed.

1491 P. Pn.nuoro.x. COertain improvements in steam
h s, parily app

ble to steam engs Dated May
31, 1865

This invention consists, first, in making, the anvil blook
of steam hammers movable by rack and pinion, or other
suitable means, and in applying two or more swage blocks
to theaavil block; by this arrangement sach swage block
can be broaght ander the hammer head. The second part
of the invention, which is applicable to steam b and
other steam i ists in an i d

d to along arm or lever fixed on the head of &

rudder post. The outer end of this lever he proposes, if
desirable, to with a toothed quadrant to neatralise
or lessen the lous or vib tion of the rudder

ratory
Ho does not intead to limit himself to two spur wheels and
one rack aforesaid, but proposes as a further security to us,
a second steerivg wheel ixed on the opposite end of the
axis of the former wheel, and to employ spur wheels and a
rack similar to those already described, thus forming a
double-actioa steering wheel, which can he used by a man
at each wheel; or, if desired, one of the said wheels may
be disconnected and' the single action only be brought into
use. He also pi to adapt & stop to the rack har
aforesaid to hold the rudder in a fixed position when it is
required to back theship. Patent abundoned.

1497 F.N.G e. Impr ts in apparatus for
indicating the pressure 6f steam or liquids in gauges, and

of levers and ecoentrio to work the slide valve for admitting
steam to the cylinder, both above and below the piston.
The valve spindle is jointed to a beam which vibrates on a
movable falorum, the position of whioh is governed by ao
eccentric; the beam above referred tois worked by a lever
actuated by the piston rod or other cunveanieat part ot the
engine. On this lever is & sliding block the position of
which is varied by hand. By this arrangement the length
of the stroke of tne piston rod can be varied and the level
through which the piston rod moves caa also be varied.
Patent adandoned.

1492 R. Howasrn. Improvements in apparatus for in-
creasing the safety of railway passengers and trains, signal-
ling, lighting, aad forming a communioation between all
parts of such trains, also for securing the carriage doors.
Dated May 31, 1865

The first of these improvements consists in so fitting and
making the footboards of railway carriages that they may
form a conticuous platform or gangway along the sides of
the train. The next :mprovemeat consists in the introduc-
tion of a thaft and levers along each side of the carriages,
and coapled at the ends, carrying rising aud falling steps
at the doors and securing the doors thereby. Another im-

that is to say, it hasnot a bottom in a pieoce with it, nor
has iv arigid bot but an el diaph § loyed

p lates to the mode of lighting the carriages and
signal lu.ng by gas. For this purpose the inventor places

to form the bottom thereof, so that the glass or other ves-
sel, together with this diaphragm, forms a ptacle or
holder for the ink ; the disphragm is conflued airtight to the
lower edges of the body of the vessel by means of a rim or
plate of metal or other material which forms the base of the
inkstand. Aocross this base is a rod carrying a head stud or
tarning batton at the outside of the base. It also carries
a cam projection or eccentric at or nesr its middle portion
below the centce of the elastio diaphragm, so that, by
turning the rod, thiseccentric will press up the elastic
diaphragm, and cause the ink to rise in the bowl at the
top of the pipe which descends into the ink. Oa she out-
side of the inkstand the giass or other material of which
it is made may project in the form of ledges, highest at
their outer edges, and pens or pencils may be laid upon
these Jedges, the inkstand itself thus serving as a pen rack.
Paient completed.

1485 B. Gaarton. Improvements in keys of locks having
through holes. Dated May 30, 1865

Locks having through holes support tho key by meauns of
bearing plates, oue on each side of the lock, in which the
key rotates and takes its bearing while operating on the
lock. For a lock so made the key is turnished with a pro-
jection on the end which passes through the bearing plate
on the opposite side to that at which the key isentered, and
this oftentimes projects even through the door, so that the
key can be turned by applying an iustrument to grip such
projecti w, diug to this invention the inventor
Pproposes to 1 ake such prejecting part of a concaveor a
hemispherical form, or it may even be of an obiate or pro-
late spheroidal form, but in all cases such that an instru-
ment caunot bs applied to take bold of it. Patent aban-
doned.

14868 R. H. CorLyEr, Improve:nentsin the proocssand
apparatus for the treatment of materials for the manufactere
of paper and other purposes. Dated May 30, 1885

‘We cannot here give space to the details of this invention,
Patent abandoned.

1487 J. OarLvenrr. Improvements in the construction of
locks. Dated May 30, 1865

‘This invention consists of certain improvements in the
construction of locks, in which great simplicity is com-
bined with ex dinary ity. The bhani em-
ployed contists of one or more cog wheels in combination
with a circular plate or curtain having tee:h or projections
formed on the periphery thereof, such teeth or projections
being at right angles with the plane of the plate or car-
tain. The said ciroular plate or cursain i3 plaoed parallel
toor in the same plane with the cog wheels, and it is
actuated by a key or aniloguus contrivance from the ex.

P! gasholders nnder the seats, on the tops, or
under the g Patent abandoned

1493 1. Rooxrs. Improvements in means or {apparatus
Jor signalling on raslway trains and effeoting communiocation
between passengers and guards or others in charge of such
trains, Dated May 31,1865

According to this invention commuuication is effected
between the guard or othors at oae end or part ot a train,
to the enginedriver, or vice versa, by means of cords or
other bands or chains conducted uader the middle of the
oarriages, or otherwise along the train. These oords,
bands, or cbains are supported between pulley or other
guides to each oarriage, and they are formed in parts con-
nected together, so as to be separable at each carriage for
facility of varying the length of the traius, the parts being
connected together hy spring hooks or other suitable con-
nections, whilst each end or other suitable part of such cord,
band, or chain, is conunected to a lever and clapper to act
on a bell, gong, or other suitable alarum, and to a lantern
for night sigual, to the ion of the engi
driver, tbe guard, or others in charge of the train.
abundoned.

1494 H. Moxikk. .An improved burner for gas and other
lighting upparatus. Dated May 31, 1865

This invention |is cartied out as foilows:—First, the
patentee makes the burner in such manner that openings
or draught holes may be formed by means of two or

Putent

Jor aiqulinq. Dated May 31, 1865
This i i sists of an app to give moti
to a hand or pointer on the face of a dial, having lctters or
other indications thereon, by the pressure of steam or liquid
throngh tubing in iocati with a corrugated
chamber of an instrument similar in its sab ial oon-
straction to an id b t As the p isiu-
d, the chamber is expanded, and motiod is communi-
oated to the hand or pointer; and so, if the preasure in the
hamber be diminished, motion is i d to the hand
or poi in a The ion is given by
the i d or di p of the chamber, 30 as
to act oo the parts conunected with the ham} or pointer, ;c

h ignalling t

fniab o3

in an id . For the purpose of sig 0]
signs are marked on the face of the dial, and the hand or
poi d to move hy the p imparted.
Patent completed.

1498 T. SuMmersoN.
Dated May 31, 1865

This invention has for its object the saving of fuel nsed iu
foundry onpolas by utilising the heat at the top of the
cupola to heat the blast of air before it enters the cupola.
For this purpose the pateatee places in the interiorof a
foundry capola, aod near its top, three or more concentric
tiers of cast-iron chambers, through which the air is passed
before heing foroed into the cupola. Kach chamber is
rectangular in section, and passes around all sides of the
farnace, asmall space being left between the back of the
chambers and the sides of the cupola, so that the flames
and heat may aot on the backsof the chambers. The
chambers are placed one above the other, an iuterval of a
few 1nches being left between them, so that the flames ma
also circulate freely beueath them. The bottom tier, whiol
supports the others, rests on the fircbrick lining of the
cupola level with the feeding door, The current of cold
air produced by the fan or other meaas enters the bottom
tier by one inlet, and after p d the chawber it
ascends to a chzmber above through suitable passaget
formed for the purpose. The air is thus caused to pass
through and around each of the chambers, aud is so brought
ia contact with the whole heating surface. Ia the top tiers
are two or more outlets for discharging the heated air,
which is conveyed by pipes to the tuyeres. Orc the curreats
of the cold air may communicate with the top tier and he
forcea down to the bottom tier, where two or more outlets
may be placed to oonvey the heated air to the tuyeres.
Putent completed.

1499 W. E. Nrwrox. Improvements in the munufacture
of carpets and other terry and cut pile fudbrics, (A commu-
nication.) Dated May 31, 1865

The patentee claims, first, a back composed of a back of
linen, jute, or other material, having a ©oat of rubber or
other gum, upou which is fastened a face of yarn, of silk,

Improvements in feundry cupolae,

several picces of glas:, or other ble transp mate-
rial, fitted together facu to face, having formed through-
out their length or width openings or concarities varying
ding to req ts; thus, when the two plates or
pieces of glass aie brought together face to face, the open-
ings or ooncavities . in one plate ywill come opposite
thoee in the other plate, thereby forming a series of
draught holes ; or une plate only may have concarities,
the other being plain, as may be desirable, He claims
this imp| as applicable not ouly to his new gas-
burner, but also to other gasburners for dividing the air
into a nambe. of small stieams, and also to all kinds of
burners for oil lamps. Becondly, another part of this in.
vention cousiste in the uss «f a metallic alloy, whivh,
although fusible, can be loyed in these gasburners,
[ the heat p d is never high enough to melt the
said alloy, in consequence of the new arrangements, and
of the treble dramght system introduced therein, and which
is not used in other gasburners, or oil lampburners.
Thirdly, the new burners are compoved, first, for the
metallio parts, of an alloy of tin, lead, regulus, and copper,
bined in i rtions ; dly, for the tubes

p porcelai th , and any
5 thirdly for the druughting system of

il in_prop
and of ti

refractory clay

4, wool, far, or other material, the same being looped
or tafted, as described, Seeond, a fabric made as described,
acd coloured, dyed, or printed, or coloured, and dyed, and
printed, either before or after the facs is applied. PFatent
completed.

1500 J. Pernie, jun. Impr ts in y or
apparatus jor washing wool and other fibrous materials.
Dated May 31, 1868

This iuvention s in so ging the ap or
other such apparatus in reference to the rollers that, should
the material fall from the former, it will drop into the sur-
face or surfaces of one or hoth of the latter, and thus be
presented to their hite. This the inventor accomplishes by
placing the top roller (if they be vertically arraoged, on
one side of the nnder roller, and adapting the guide of the
feed apron, or other travelling apparatus ahove and over
the surface thereof. Or he disposes the squeezing ot deliver-
ing rollers horizontally, avd in lite manner carries the
apronm or other such apparatus above and over one of them,
Another part of the invention cousists in applying a con-

oti bet th t which tifts the

b,

. i

g 3pp e
material from the fluid and the squeezing or deliverinyg
rol!crt. Patent abandoned.
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1501 F.and J. G. Ricauoxp and H. OBAXDLER. Im-
pr ts in i or outting hay, straw, and other
vegetabls substances. Dated June 1, 1865

The first part of this invention consists in applying a
movable or expanding jaw to the mouthpiece of machines
for cutting hay, straw, and other vegetable substances,
which jaw swivels upon or is hinged to the axloof the
upper toothed roller, and is pressed down so as to securely
hold the vegetsble substances while being cut by a curved
spiral spring or othber suitable springs or weights. The
second part of the invedtion consists in an improved ar-
rangement of gearing for driving the toothed rollers, soas
to vary their speed, aud thereby to cat coaff of different
lengths, To the fly-wheel shaft are fixed two bevel pinions
gearing into two wheels of different diameters, one of
which iskeyed to while the otber is loose on the line shaft,
and these two wheels are connected when required by clatch
boxes; when the clatch hoxes aro in gear, and the larger
wheel is being driven, the line shaft jmparts a slow motion
to the toothed rollers by the usual change epur wheels and
pinions, and when the clutch boxes are out of gear, and the
smaller wheel on the line shaft is being driven, the toothed
rollers revolve at a greater speed. The line shaft is moved
to and fro in the direction of its axis to bring the clutch
boxes into or out of gear by a starting rod which is acted
upon by an ecceatric and bandle, or in any other conve-
nient Patent pleted

PROVISIONAL PROTECTIONS.

Dated August 11, 1885,

2080 W. T. Cole, Wentworth-road, Bow-roxl, H. 8.
Smith, Campbell-terrace, Hill-street, Peckham, and A.
Boares, Seething-lane, City. Improvements in apparatus
for obtaining and applying motive power to various usefanl

purposes,
Dated October 10, 1865.

2608 J. A. Leon, Liverpool. 1mprovements in means
and apparatus to be employed in the manufacture of sugar.
(Partly a communication.)

Dated November 15, 1865,

2936 H. Olifton, Birmingham. An improvement in the
process for making butter,

Dated November 16, 1865.

2982 R. Jones, Botolpb-lace, City, provision merchant,
Improvements in pieserving animal and veyetab's sub-
stances, and in meaus cr apparatus employed thorein.

Dated Novembe, 17, 1865.

2963 P. J. Fallon, Carysfort-avenue, Black Rock, Co.

Daublin, Improvements in the treatment of spirituous

liquors, .
Dated November 20, 1865,
2917 A. Vescovali, Clavcrton-street, St. George’s-square,

London. A new applianoce for the electro-magnetic appa-
ratus toi the adh of ] tive engine wheels
to the rails,

Dated November 21, 1865.
2992 W., E., and J. Gray, 8t Philip's Works, Sheffield.
Improvements in the manufacture of beaters for thresbing

wmachines.
Dated Novesnder 24, 1865,

3014 H. J. Cox, Aston, near Birmingham, and W.
Loach, Birmingham, banical draf Imp
ments in the manufacture of airtight coffins, and in the
mode of ornamenting or finiching the same, as also in the
application of 8 material or composition not hitherto used
fu their prodaction,

3016 J.Wauthier, Dalst Impr ts in obtaini
motive power, and fo apparatus employed therein.

3018 J. Whitworth, Mavohester, engineer. Improve-
ments in casting iron and steel, and in apparatus employed
for this purpose.

3020 8. O. Salter, Market Drayton, Shropshire, An
improved apparatas for shrinking covzon, woollen, and other
textile fahrics.

3022 W, E. Newton, Chancery-lane, civil engineer.
Improvernents in shields for trunks or packages. (A com-
muniocation.)

3024 A. V. Newton, Chancery-lane, mechanical drafts-
man. Improvements in the constraction of 1ailways, and
in spikes for securiug the raile in positior. (A commauni-
cation.)

Dated November 5, 1866.

3026 J. Draper and W. Leech,Wigan, Lancashire, brass-
founders. Certain improvementsin water gauges to be em-
ployed in connection with steam boilers.

3037 J. Arrowsmith, Bilston, Btaffordshire, engineer.
‘An improved machine or apparatus fur shaping and forging

100,

3028 R. T. Hotherasall, Darwen, heald knitter, and 8.

COook and W, H. Hacking, machinists, bury, Lancashire,
p in hinery for the manufacture of healds
for looms for weaving.

3030 F. Trachsel, analytical chemist, and W. Hall,
brasstounder, Manchester. Improvements in moulding for
casting steel, iron, and other metals, .

3034 G, T. Bousfield, Lougbborough Park, Brixton.
lmpr)ovuncnu in making wroughbt iron. (A communica-
tion,

Datsd November 217, 1865,

3036 J. P. Baragwauath, Upper ‘Thames-street, City,
engineer. A combined adjustable spanucr tabe cutter and
pipe wrench, (A communication.)

3038 W. Hodgson, Bradford, machine and tool maker.
Improvements 1n screw gill boxes.

3040 W. E. Newton, Ohancery-lane, civil engineer.
Twmprovements in machinery for cutting mouldings in wood.
(A communication.)

3041 W. E, Newton, OChancery-lane, ciril engineer.
Improved machinery to be usedin thc m: nufacture of paper.
(A commuuiocation. )

3051 W. Simons and A, Brown, Renfrew, engineers and
shipbnilders. A new or improved method of preventisg the
wscape of beat from steam cylinders.

Dated November 29, 1865,

3066 H. A. Bounerille, Porchester-terrace, Bayswater.
Impr;)vemenll in coverings for the head. (A comnmunioca-
tion,

3087 T. Laurie, educational publisber, Cockharn-street,
Edinbargh. Ao improved piece of furtiture convertible into
a seat with back on either side, a seat with desk on either
side, or a seat with a table on either.

3060 J. Stokes, Dudley, Worocestershire, ironmonger, and
T. Gray, Birmingbam, hrush manufacturer. Certain im-
provements in the manufacture of brushes,

3u62 1. Lancaster, Bootle, near Liverpool, engineer,
Improvements in means or apparatus for economisiog and
inducing more perfect combustion of fuel in furnaces.

Dated November 30, 1868,

3071 W. Thompson, Lower Gardiner-street, Dablin,
Improvements in finin,z,purifying,and mellowing spirituous
lignors by combining therewith other substanoces for the
1;ruducl.ion of a new spiritaous or vinous compound there-

rom.

3073 J. Kerfoot, Blackburn, L hire. Imp ta
in the ‘‘top rollers’ employed in the maoufacture of
fibrous substances.

3018 J. Gamgee, Albert Voterinary College, Bayswater,
prof, of veterinary surgery. Improvements in disinfecting
I;Ibl? and cattle eheds, and in the apparatus employod
therein.

3077 J. L. Norton, Belle Sauvage yard, Ludgate-bill,
and J. Landless, N:lson, near Burnley, Laucastire. Im-
provements in apparatus for registering the speed of ma-
chinery and apparatus for registecing the pressare uf stéam
and other fluids.

Dated December 1,1865.
3081 J. Wilson, Birmingham, brassfoander. Certain
i in the f e of knobs for doors, cup-

p
boards, ashpans, and for other like purposes.
3083 I, J. Handley and C. Wilkins, manufactnrers,
Aston-juxta-Bifmingham. Oertain improvements in the
ure of , callipers, and dividers,

Dated Decembder 2, 1865.

3089 W, Johnston, Glasgow, lamp manufacturer. Im-
provements in lamps, lanterne, and gas fittings.

3091 E.Scott, Manchester, engineer, Certain improve-
ments in looms for wearing. (A commaunication.)

3093 T. A. Weston, Kiug's Norton, Worcestershire, me-
chanical engineer. Improvements in apparatus for raising,
lowering, aud moving heavy bodies, and for transmitting
and arresting motion for va:ious purposes.

3095 E. B. Wilson, Edinburgh, engineer. Improvements
in furnaces.

3097 R. Cooke, Hathersage, Derbyshire, umbrella manu-

strotoh for brellas and

facturer. An imp d

rasols.

3099 I'. Bell, Plai ITmp te in treating the
oxide of iron, residues, of gas, and purifying in order princi-
pally to extract sulphur therefrom.

3101 T. N. Bemnie, Gowan, Lanarkshire, engiueer.
Improvements in apparatus for distilling oils and coudens-
ing olly vapours,

Dated Deoember 4, 1865,

3109 W. Beardmore, Parkheaa, Lunarkshire. Certain
imp rovements in tho coustruction of forge furnaces.

3111 A, Paraf and R. 8. Dale, Manchester. A new
colouring matter for producing scarlet colours upon woven
fabrics and yarns.

3113 E. U. Hodges, Florence-street, Islington, gun
maker. Improvements in the construction of breechloading
ficearms.

3118 J. Tomlinson, Eden Mount, Carlisle, merchant,
Improvements in the mancfacture o( disinfectants.

Dated December 5, 1866,

3117 P. A. Muntz, Keresley, nesr Coventry,
ments in the manufactare of metal tubes.

3119 R. A, Biooman, Fleet stroet, patent agent. A mew
ar improved cement or composition applicable to the ag-
glomeration or moulding of various materials, and to other
useful and deoorative purpores. (A communication.)

3121 J. Prest, secretary, H. Harrisson, commercial tra-

Improve-

veller, and B. Roeber, civil engineer, Bodford Leigh, Lanca-
shire. Certain imp in jinsulators for electrical
purposes.

3123 I, Holden, M.P., Bradford. Improvements in
means or apparatus for preparing and combing wool acd
ether fibrous substances.

3121 G. K. Donisthorpe, Leeds, top and noil manufac.
tarer, Imurovemeunts in machinery employed when getting
coal and other materials.

3129 E. Headly, Cambridge, i ger. Imp t
in the manufacture of tanks, baths, mangers, and other
vessols,

Dated Decenber 6, 1865,

3131 J, Taylor, Birmiogham, wetal merchant. Certain
improvements in tho manufaeture of railway chairs and in
the manner of securing rails thereto.

3135 H. B. Hamilton, Last-strest, Maanchester-square,
bedstead manafacturer. Improvements in the oonstrauction
or maoufacture of metal bedsteads,

3137 U, Macdonald, Aston, near Birmingham, oivil en-
gineer. Imp in h 'y or apparatus for
cleaning and ginning cotton and other fibrous substances.

3139 J. H. Pepper, Boundary-road, 8t. John's Wood,
prof. of chemistry, and T. W. Tohin, Watson's-road, Wood
Greon. Lopr ia apparatas for illusory exhili-
tions.

3141 W, E. Newton, Chancery-lane, civil engineer.
Improvements in steam boilers and in the farnaces and
grates thereuf, the same improvements in furnaces and
gratos baing also applicabie to other furnaces and to stoves.

:

3042 W, R. Lake, Boutk buildings, Ch y-
lane, consulting eugineer. An improved composition for
enawel, paint, varish, cement or plaster. | (A commuaica-
won.)

3044 W. R. Lake, 8
lane, Iting engi
(A communication.)

Datod November 28, 1865,

3049 E. Drucker, manufacturer, Xue Gaillon, Paris.

p in the ¢ of stays, ts, and
other similar articles.

3050 L. D. Carbonuier, Rue de la Chauseéo d’'Antin,
Paris, duorpad facturer, p in ag
for preventing draughts ot air Letween the flcor and the
lower part of doors,

th ¢
P

huildings, Ch 'y
t8in shalt shackles.

Impr

(A com ion,

3143 N, Balamon and W, J. L. Davids, Ludgate-street.
Improved machinery for manufacturing sewing wachine
needies. (Paitly a communication,)

31456 W. H. Clabburn, Norwich, shawl manufacturer.
I i facture of Is and similar orna-

mp n
meutal weavings.

PATENT APPLIED FOR WITH COMPLETE SPECI-
FICATION.,

Dated December 9, 1868,
318¢ N. W.Whecler, Brooklyn, New York, U.8. Improve-
ments in stoam boilers and {n appa atus adapted for clean-

ing the flues of boile:s,

LIST OF SEALED PATENTS.

Bsaled Docember 15, 1885,
1637 W. Howes and W.{ 1689 C.T. Porter
Baurley 1688 E. Finch
1862 W. E. Gedwe 1723 R. Boot and J.
1661 D. M'G'ashan Oonxon
1663 E. Dupons . 2088 H. R. Guy
1666 W. E. Gedge 3119 J. B. Brown

Sealed December 19, 18685,
1650 A. Barft and E. L. 1713 J. Spraté
Sim

1724 P. Jacovenco
1674 E. K. Dutton 1808 J. Willia
1691 R. A. Brooman 1898 J. H. Wray
1693 P. A.le C. de Fon-| 2429 H. A. Bonoerille
tainermoresu 2432 W, Tarner, 8. Shors,
1694 P. G. David H

and W, Halitwell =
1696 C. R. Bamber 2436 T. V. Lee
1708 J. Whittle

2453 W, E. Newton

KOTICES OF INTENTION TO PROCERD WITH
PATENTS.

From the London Gasstte, D her 19, 1068,

2014 H. D. P, Cuooingham. Workingjgans.

20)9 P. Robertson. Brewing.

2022 J. Gaukeoger and J. Dodgeon. Biging yarns.

2037 T. Smith and J. Brook. Selfacting coupling.

2047 L. J. Orossiey. Electric tel h., (A
cation.) .

2051 M. P.W. Boulton. Generatiog steam.

2057 J. Gale, juns Ganpowder.

2063 8. and J, Law. Breechloading firearms.

2064 C. West. Warning of undye hest.

2067 B. Russand E. Gandell, jun. Sewing machines.

2070 L. Schad. Violet colours.

2073 J. sad H. Ingham and J. Broadley. Looms.

2074 C. 0. Crosby. Needles.

2080 W, T. Cule, H. 8. Bwift, and A.Boares. Motire

wer.

2082 R. D. Morgan. Couplings.

2083 R. A, Brooman. Priuting threads. (A commusi-
oation.

2006)1‘. E, Stephens. C)mmunication in railway traies.

2021 W, Bullough. Looms.

2¢97 ¥, Brampton. Files,

2103 R. U. Lilly and J. Sunderland. Slesve links.

%126 R, A, Brovman. Washing fubrics. (A communi-
cation,)

2134 J. L. Olark. rtecovering tolegraph cables.

2131 R. A. Brooman. Caststesl. (A cummaaication.)

2170 D. M'Kellar. Copper plate printing.

2173 J. Moody. Floating lights.

2232 J, Wrigiey and M. B, Westhead. Preventing the
vibration of sliding windows.

2344 H. C. Asb. Icesafes,

2256 W, Clark, Pernanent way of railways.
munication.)

2538 W, E. Newton. (A communica-
tion.)

2678 J. Canningbam.

2603 J. A. Léoa.

4885 O. Cochrane.

2899 H. C.Carden. Metronome.

2988 J. R. Cooper. Breechloading firearms.

2992 W., E,, and J. Gray. Threshing beaters.

3018 J. Whitworth. Casting iron.

3032 )W E. Newton, Bhields for trunks, (A commuani-
oation,

3024 A. V. Nowt.,ou; R‘;ilwuyks. (A oon(\-ulcnuuxn.)

(A oom-
Windiug yarns.
Fireproot floors,

Sugar, (Partly a commaunication.)
Beparating dust from gases,

303¢ G. T. ght irom,
tion.)

3047 C. H. Newmas. Unintoxicating malt.

3071 W. Thomp Fining spiri lig:

The full titles of the patents in the above list can be
ascertained by referring back to their nambers in the list of
iniongl } oty moblished

P P y p

Upposition can be d to the granting of a patent to
say of the parties in the above list who have given notice
of thelr intentior to prooceed, within twenty-one days from
the date of the Gasette in which the notioe appears, by
leaving at the C insi * office parsicularsin writing
of the objection to the applicati

PATENTS ON WHICH THE
HAS BEEN

STAMP DUTY OF 2£5¢

PAID.
3331 C. Hanoook and 8.} 38394 I. Holden
W. Silver 8395 I, Holden

8336 J. W. Baker
3366 W, Tonguo
8319 G. A, Huddart
3384 J. Clayton

3397 W. S. Longridge
8401 A, T. Blakely
87 R. Luthy

PATENTS ON WHICH THE STAMP DUTY OF £100
HA8 BEEN PAID.

2900 J. Mackenxio
39 J. Howard

2816 J, Wardill
2896 J. Korr

LIST OF SPECIFICATIONS PUBLISHED
For the Woek ending Desember 16, 1865.

No. |Pr. |No. |Pr. |No. | Pr.| No.|Pr. No.‘l!’r. No. |Pr.

— | | | | e e | e e | — o | e |
8. d. s, d. s.d. sd s, d. s d
12210 ¢ 2¢7|0 o| 264]1 | 261j0 4| 2680 4] 2Y8{0 8
203|L O] 24¢|0 4] 2550 10| 262{0 1(| 2690 4| 270|0 €
21210 4] 24811 6| 266|0 4| 263|0 4) 2700 4| 377]0 ¢
243]1 10| 260(0 10| 25%|0 8| 264/0 8} 27110 8| 2TEd ¢
34410 4| 251{0 4] 258{0 4| 26¢ 4} 2121 4} 27¢]0 19|
245/0 4| 25210 10| 255{) 4| 266{0 4| 2730 6| 280]0 4
_2460 4] 263(1 10| 26440 4l 26|10 4] 2740 6l 2811 4
Norz.—S8pecifications will be forwarded by post from tho
Great Seal Patent Office (publishing department) on re-
oeipt of the amount of price and postage, Sums exceeding
8. must be remitted by Post Offics Order, made payable 4t
she Post Ofice, High ol‘oorni;o Mr. Bounott Woodcroft,
Great Seal Patent Offics, 35, Routhampton-buildings,

<lane,
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THE ATLANTIC TELEGRAPH.*
HE Atlantic Telegraph has been so re-
cently before usin all its varied details,
and has had its history so minutely recorded
in the public journals, that we were scarcel
repared to see it so soon reproduced in the
orm now before us. But we gladly hail this
record of an expedition which riveted the
attention of the whole world as it sped on
its mission of peace, and weloome this gather-
ing-up of the detached chapters in the cable’s
history into one interesting and conscoutive
whole. It is most meet that such a histo
should be preserved from theoblivion to whic
it natura.lli becomes heir when recorded only
in pages which can command but little more
than an ephemeral interest. But perha
there is only one man at whose hands the
public would be inclined to acoept the history
of the Atlantic cable, its hopes and fears and
final disaster, and that man is the one who
has treated the matter so well already. Re-
membering Mr. W. H. Russell's diary on
board the ¢ Great Eastern,” we are ﬁ to
anticipate the result of his treatment of the
subject in detail and at leisure. Nor are we
disappointed in our expectations, for in the
volame just fresh from Mr. Russell’s pen he
fully sustains his reputation as a writer of
narrative and a ochronicler of faot. The in-
terest of the present work is greatly enhanced
by the numerous admirable illustrations of
scenes and events in the cable’s history by
which the narrative is accompanied, and
which are the production of Mr. Robert
Dudley. The publication of the book has
been entrnsted to Messrs. Da{eand Sons, nor
gou:g it hla;ve been laoe? i}l: ttelrl l;lands, 1?'
eir happy style of chromo-lithogra
thye illustragions hy:we had fall justizg dlt))n{
them, whilst the whole work is an elegant
roduction of its kind. We have so closely
?ollowed the fortunes —and misfortunes—of the
last Atlantic cable expedition that, although
presented in a new garb, we eannot find in the
narrative many new things of special and ex-
clusive interest to our readers. But Mr,
Russell does not confine himself wholly to
the recent mission of the ‘¢ Great Eastern ;”
he prefaces the subjeot with a reference to the
antecedents of the last telegraphic expe-
dition, and here we find points wor&ey
attention. Written rather as a popular than
as a soientific récord, the volume before us
very appropriately omits any notice of the
progress of electrical science in past times,
although the author cursorily refers to its
more modern development. In the course
of his remarks he raises a question which is
very often raised in the present day, and to
which we have occasionally referred. This
question is: whether the man who gives a
new idea to the world, or he who embodies
that idea in a form and turns it into a fact,
is deserving of the credit to be assigned to
any invention. We grant it is not always an
easy point to decide, but, with our author,
we do not think a discovery is involved in a
vague expression of belief that a certain end
may be attained at a future period by means
then unknown. It certainly does not entitle
the person from whom it emanated to the
honour due to him who indicates speeifically
the way of achieving the object, or who ac-
tually accomplishes it by methods he has
either invented or applied. But there is still
a certain degree of credit due to those who,
contending with imperfect materials and lack
of knowledge, persistently work out their
views and thus place themselves on a level
somewhat above that of mere visionaries,

* “The Atlantic Telegraph’ By W. H. Russzit, LL.D,
llustrated by Robert Dudley, Day and 8on (Limited), 8,
Gate-stroot, £ondona :

The history of the practical application of
eleotricity to the purposes of telegraphy is an
interesting one; it stretches away farther than
we are apt to imagine who measure its age by
its more recent rapid developments. The
first electrio telegraph is ascribed by Hum-
boldt to Salva, who in 1798 constructed
a line between Madrid and Aranjuez, a
distance of twenty-six miles. Asrial tele-
graphic lines are attributed to the Baron
von Schilling, who in 1834 proposed a line
from St. Petersburg to Peterhoff below Cron-

Y | stadt, and although the Russians langhed at

the Baron’s proposition they yet claim for
their country the honour of having invented
this system.” The Baron, however, succeeded
in transmitting messages through the air
along wires supported ll? poles. To Mr.
‘Wheatstone the gount du Moncel has awarded
the oredit of inventing submarine telegraphy.
Although this is a moot point it is certain that
in 1840 Mr, Wheatstone brought a fvroposltxon
before Parliament to lay a cable between
Dover and Calais. He was, however, by no
means clear as to the manner in which in-
sulation was to be effected. Three years
later Professor Morse exgerimented with an
eleotric magnetic telegraph between Washing-
ton and Baltimore, and in reporting the re-
sults he stated the practical inference to be
that a telegraphic communioation on that
plan might with certainty be established ac-
cross the Atlantic. He further expressed his
confidence in the ultimate realisation of that
project. But these were merely suggestions
which it required much subsequent hard work
in the way of experimental research and
discovery to bring into practical shape,
although it must be admitted that, before
Professor Morse exp! the sentiments
embodied above, he was careful to satisfy
himself that what he prophesied was prac-
ticable, In 1842 he stretched a submarine
cable from Castle Garden to Governor’s Island
in the harbour of New York, and clearly
demonstrated the practicability of effecting
electric communication through the sea. He
subsequently sent a current across the canal at
Washington. But even Morse was not the first
to effect thismeans of communication,inasmuch
as in 1839 Sir W. O'Shaughnessy laid an in-
sulated wire across the Hooghly at Calcutta and

roduced electrical phenomena on the other
Knnk of the river. In 1846 Colonel Colt, of
revolver notoriety, and Mr, Robinson, of New
York, laid a wire across the river from that
place to Brooklyn, and from Long Island to
Coney Island. At home, three years later,
we had Mr. Walker sending messages from
a steamer, off Folkestone, to land, through
an insulated wire two miles in length.

But it was not until 1851 that an electrio
cable was laid and worked successfully in the
open sea. This was the wire laid between

over and Calais, and which was unquestion-
ably the first practical submarine te :fraph.
In ‘the previous year a concession had been
granted to Mr. Brett by the French Govern-
ment for this purpose, but, like the Baron von
Schilling, Mr. Brett only got laughed at, and
his scheme was regarded by some as purely
chimerical, and by others as something worse.
But it came to pass, however, that in spite of
all opposition, the cable was made and laid
and worked. Itwas made of one solid copper
wire, coated with gutta-percha; it was laid
from Dover to Calais, the landing-place being
Cape Grisnez, and for some hours was suc-
cessfully worked. But an unhappy fate
awaitedit. An unsophisticated fisherman took
up part of the cable in his trawl, and cutting
a piece out from it, hastened to Boulogne,
where he exhibited the fragment as a piece of
rare seaweed with its centre filled with gold!
This untoward circumstance naturally drew
attention to the means of preserving sub-
marine cables from accidents of this nature,
and led to Mr. Kiiper’s proposition that the
wire insulated with gutta-percha should form
8 core to a wire rope. This idea was adopted
by Mr. Crampton in the next cable, which

‘was laid between Dover and Calais by that

gentlgman and others in 1851. This cable
as since remained in perfect order and con-
stitutes the main channel of electrical dom-
munication between England and the continent.
Mr. Crampton exerted himself very consider-
ablyin laying the first cable under water. Not
only were his personal services freely given,
but in a pecuniary point of view he contributed
very materially to its sucoess, These circum-
stances, however, appear to be but little
known, and his devotion to the cause of sub-
marine telegraphy has met but scant ac-
knowledgment. "When onoe the proper
method of constructing a submarine caﬁe
had been proved, there was no lack of enter-
prise in that direction. In a very few years
several lines of a similar character were laid
between England and the continent. Amongst
the first were—one eighteen miles in length
across the Great Belt, one from Dover to
Ostend, another from Donaghadee to Port-
patrick, one from Holyhead to Howth, and
one from Orfordness to the Hague. But the
superiority of the wire rope covering for
cables was signally established in 1853, when
the Electric and International Company laid
down four wires between England and the
continent. Their engineer advised the use of
four separate cables of light wire, which
owing to frequent injury from anchors and
other similar causes were found so expensive
to maintain that they were speedily replaced by
heavy cables of great strength whioi remain
in good order and cause no anxiety.
erica appears to have been rather slow
in appreciating the advantages of submarine
telegrvv)hv, for twelve lines were laid in the
Old World before partioular attention was
gi\eren to the subject in the New. Corsica had
n linked with Italy by one hundred and ten
miles of cable, and Denmark had adopted the
same method of connecting one of her little
islands with the other. But then we must
bear in mind that there were no great waters
dividing the American lands. The rivers
were the most formidable opponents the
people had to contend with, anso they were
not too wide to be spanned by the overhead
system of telegraphy, which in 1844 had
gained rapid ground throughout the Atlantic
and Gulf States. So the first step on the
other side of the Atlantic to lay down a sub-
mariue cable was made by a British North
American province. In Newfoundland a pro-
ject was started in 1851-2 to run a line of
steamers between Galway and St. John’s in
connection with a telegraph to Cape Raz
From this point a submarine cable was to be
laid to Cape Breton, and to complete the
route another cuble was to be laid from New
Brunswick to Prince Edward’s Island. Mr.
F. N. Gisborne, an English engineer, laid down
the first submarine cable on the other side of
the Atlantic. Mr. Gisborne was in London at
the time of Mr, Brett’s success, and soon after
returned to America, where he had previously
held a post in the telegra h department, and
formed a company for facilitating telegraphic
communication between Europe and the United
States. In 1852 an act was passed by the
legislature of Newfoundland conferring upon
the oom})any the im%ortant privileges, in the
event of the project being completed in New-
foundland, which are now possessed by the
Atlantio Telegraph Company. In carrying out
his views Mr.Gisborne constructed a road from
St. John’s to Cape Ray over a barren tract
of four hundrege miles, and also made a
ocoast survey. Eventually he laid an insulated
cable eleven miles in length from New Bruns-
wick across the Straits of Northumberland
to Prince Edward’s Island. A similar at-
tempt, however, to connect Newfoundland
with Cape Breton proved unsuceessful, and
by this time the pecuniary resources of Mr,
Gisborne’s company gave out, so that early in
1854 the worEn were suspended, and Mr,
Gisborne proceeded to New York in the hope
of finding speculators who would back him
with money to carry out the telegraphic
scheme.
We have now reached the spring of the
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x:u 1854, which may be considered as the
te of the hirgx of the great Atlantic Cable
scheme, the father of the ides being Mr.
ras Fleld, It was to this gentlemsn that

r, Gisborne communicated his plans respeot-
ing the completion of the Newfoundland and
Cape Breton cable. Revolving this in his mind
Mvr. Field atlongthhit upon the gunder scheme
of ning the Atlantic itself with a wire.
Having conceived the idea he at once took
the necessary Kraotical steps towards its
realisation, and from that time to the present
ho hasbeen the great worker in and hearty
sustainer of the enterprise, He first made
himself acquainted with the soundings of the
Atlautio, and investigated the possibility of
oonveyini a magnetio ourrent across that
ocean, Having satisfied himself of the feasi-
bility of the scheme he next took steps to form
s qongmny, which purchased the privileges of
Mr. Gishorne’s company and obtained others
still more valuable from the legislature of
Newfoundland. In a comparatively short
time the company were in possession of most,
beneficial rights on both shores of the Atlantie,
and this was brought about mainly through
the exertions of Mr, Field, who threw every
energy of body and mind into the work, and
st an esrly stage of the proceedings was en-
trusted with the general management of
affairs. In faot, to Mr. Field is due the sole
credit of having converted the Atlantio cable
from a mere conception into a practical possi-
bility, though through many difficulties, and
veo little opposition. ~ At length the manufao-
ture of the first cable was commenced. This
was on the 6th December, 1836, and within
six months of thattime the entire length of
two thousand five hundred miles of oable was
eompleted. In determining the structure of the
oable no fewer than sixty-two kinds were
tested before the ultimate decision was arrived
at. In the cable finally adopted the central
conduoting wire was a strand made up of
seven pure copper wircs of No. 22 gauge. This
strand, when subjectad to strain, stretohed 20

r eent. of its length without giving way or
{:v;i:f its conducting power materially im-
paired. Over the strand, three coatings of
gutta-peroha were laid, which brought the core
up to & thiokness of about 3-8ths of an_inch.
Around the core was wound a serving of hemp
saturated with a cgomposition made chiefly of
pitoh and tar, and which served as a bed for
the quter protection of wire. This outer cover-
ing oonsisted of eighteen strands of seven-
thread wire of the same gauge asin the copper
gtrand. The la{ing of this cable was en-
trusted to the British ¢ Agamemnon,” and the
American ¢ Niagara.” The applicability of
the ¢ Great Eastern”—then gnown as the
¢¢ Leviathan ’—for the purpose was not over-
looked, but at that time she had not been
tried, and her failure would have involved
that of a far more important experiment. 8o
the cable was divided, and on the 7th Auguat;
1837, the squadron sailed, the ¢ Niagara’
commencing to pay out her hslf. The unfor-
tunate sequel is well known. After several
minor acoidents, the final break-down ocourred
on the 11th of Au’funt—fou: days from the
time of sterting. The cable broke in about
two thousand fathoms of water when some
three hundred and thirty nautical miles were
1aid at a distanco of two hundred and eighty
miles from Valentia.

Thus abruptly ended the first attempt to
span the Atlantic with a telﬁgm hio wire ; but
undaunted by the failure Mr. Field urged the
immediate renewal of the enterprise. The pay-
ing-out machinery was improved, a further

of eable manufactured for replacin

that which had been lost or damaged, an
when the favourable season came round the
ships again started for a point in the Atlantic
mig:ny between the landing shores. There
ou the 26th of June, 1858, the two halves of
ocable were spliced aud the ¢hips turned
bows east and west and made fqr
f respeotive destinations. But this attempt
alo proved abortive, for after three break-
sges and as many spliees, the final fracture

-united,

opourred on board the  Agamemnon,” which
led to a suspension of operations, The ships
returned to their starting-point, but as there
et remained a sufficient length of cable for
e purpose it was determined to make
another attempt to layit. Pursuing the same
coursa as_ before, the ¢ Agamemnon” and
¢ Niagara” once more met in mid-ocean on
the 28th July, 1858, and on the 5th of August
England and America were telegraphically
During the few following days
m y were transmitted and replies re-
turned, and on the 18th the Queen of Eng-
land sent & message through the wire to the
Praaidant of America. to which an answer was
yugh the same medinm.
most hopeful, all went
the 3rd of deptember,
WLUL & luuiv vosurred which was the fore-
shadowing of the great calamity so soon to
follow. The consummation of tha disaster was
not long postponed, for sl
the signals became less and
until at last the cable utterly
mit them, and thus the long-cherished hopes
of many were silently annihilated. But there
was no vielding to despair. Mr, Field, active
ase and sea incessautly,

and n both sides of the
Atlantie tor ala And
ultimately the a! new
cable was made i cent
improvements w ‘reat
Bastern” was ¢ ery-

thing was done tnav sclence couia suggest or
gkill devise to ensure the succeas of the enter-
prise. Butall was of no avail. Every contin-
genoy appears to have been properly ?{ovided

ainst except the one which led to failure—
the necessity of picking up the cable, But un-
successful though the recent expedition proved
it has ol:ll{1 stimulated the ardour of Mr.
Field and his colleagues and led them to
renawed exertions, A new cahle is now being
manufactured, improvements are being made
in the picking-up machinery, and in the
¢ Grgat Eastern” to fit her for the next
voyage. With all this in view, and the ex-
perienoces of the past to guide operations it is
not too much to expect that the next attempt
to lay a telegraphio cable from our shores to
those of Amerioca will prave a glorious success.
In his coneluding lines Mr. Russell observes
that the ‘¢ last word transmitted through the
old telegraph from Europe to America was
‘Forward,’ and ‘Forward’ is the motto of
the enterprise atill.”

SEETTEE——

HOLLOW IRON IN SHIP CONSTRUC-
TION. '

HE arrangement of the materials of a
struature 80 as to combine the least
weight with tho greatest strength is a matter
for serious study, capecially in the construc-
tion of ships, Ifin these there are portions
where great weights are particularly objec-
tionable it is at the extremities, and here in
iron ships—especially ships of war—the re-
quirements of stem and sternposts involve the
use of large forgings, The sternposts and
afterpiece of keel in the largest of the latter
class of vossels weigh upwards of 30 tons.
The reduction of this dead weight without
decreasing the strength of the parts, or in any
way unfitting them for their work, is a matter
requiring consideration.

FlC.2 FIC.3 FIC.4

This object might be effected in many in-
stances by the substitution of forgings of the
forms shown in the accompanying eungraving
for the solid anes now generally in use.

Figs. 1 and 2 show sections of tubes for rudder- { ;m

posts and portions ef bodyposts above the
screw shaft., Thesa may be made with a
welded side joint, in the same msnner as the
hollow wrought-iron pillars in present us,
or, if preferred, the joint may be riveted lik
those of an iron or steel mast or yard. Wha
used as rudderposts the tubes may easily bave
flanges formed at their heels for security to the
keel; and bearings for tke pintles of the rudder,
after and of shaft, also flat surfaces for secur-
ing to any interior portion of the ship, may
be readily shrunk on the posts, and sscured
to them where required. As the advaniages
of using hollow tubes are greater in cases of
torsion than when subjected to transverse
strains, and as hollow cylinders—at least cast-
iron ones—have al been found advan-
tageous when used in sl ngs, why should
not steel or wrought-iron tubes be substi-
tuted for the solid rudder-stocks, which, in
our largest class of vessels are generally from
10in. to 138in. in diameter? If they could be
constructed 20 as to withstand the vibration,
they might be used in place of the greater
rut of the solid screw shaftings, which in
arge ships, it will be remembered, are about
20in, in diameter, and sometimes exceed
100ft, in length. If the opinion entertaiued
by some be correct, that the destruction of
screw shafls is accasioned, nat by erystalliza-
tion caused by vibration, &o., but throogh
their central part not being formed into s
homogeneous mass, owing to the difficulty of
forging such large pieces, this difficulty
would be overcome by substituting for forgings
tubes formed of well-rolled iron or steel plates,
of the homageneity of which there need be
little doubt. The advantages, if a lighter
system of screw shafting oould be adopted,
would not simply be a decrease in the dis-
placement and straiuing of the sbip, but—asis
evident—power would be economised, the
bearings would not be so liable to get beated,
and their wear wonld mot be so rapid. As it
is usual to suppart only one end of each piece
of the shaft on bearings, this part might con-
sist of a short solid piece of forging, baving at
one end the usual flange for decuring to the
adjacent piece. The hallow oylindar, after
having also been flanged at one extremity,
wight then have its unflanged end fitted to
encircle the unflanged end of the forging,
to which it might t be securad, and into
which it might be partly recessed if necessary.
Fig. 3 shows an application of the box form,
which, if preferred to the preceding sectioms,
ocould with slight modifications be oarried out
in the sfterpiece of keel, rudder, and body-
posts, a ahort forging being introduced in the
middle of the latter to form the bearing for
the shaft. Fig. 4 shows another form, which
could be relled and welded similarly to a Bat-
tarley boam, The rudderpost and u por-
tion of the badypost may be made this
muner&::o spaces hoot.‘wan m dupodw i:at:;

submer portion e §
filled in flush with timber, so as not to retard
the progress of the veasel. In the case of {win
screws a double advantage would be gained
by the adoption of any of these methode of
construction, S e e

j o 40PN

ANNUALS.,

P to the present time we have R
slender stock of Annuals, or, to all
things l;{ their right names, for
1866. However abuudant the crop may be
we have received but sparingly of the fruits,
and bave been waiting in the hope of adding
to the number of the few mow to be noticed.
Gutoh's Literary and Scientific Register and
Almanao * has now kept steadily on ita way
for a quarter of a_ century, and the preseat
issue in no way falls short of those by which
it has lboen prelcedmii It will be found aa
especially useful pocket companion to every
mszcof science, emdodying, as it dau,hi;;
condensed form valuable information relating
to every department. Great credit iy due to

* Londont W, Stevens, 431, Btxande &ﬁ;
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the editor for having kept the different
branches of science treated on en courant with
our present knowledge, and for having intro-
duced several improvementsin the new volume.
But not only to men of science does the book
commend itself, for it is of interest to all
classes, as besides the useful matter given in
the almanac iteelf, it containg an amount of
literary and scientific intelligence surprisingly
large for so small a cornpass as a pocket-book.
The matter is arranged alphabetically, is easy
of reference, and forms, in fact, a complete
et encyclopwdia, which we can well
recommend to our readers. The miscellanea
is especially full of useful and valuable recipes,
and even the cover is utilised by having the
standard English and French lineal measures
rinted thereon., Although very specific in
its information, Dietrichsen aud Hannay’s
Almanac® is not less useful to the general
ublic, and should have a place on every
ibrary table and office desk. The editor has
this year added the names of the stafi-com-
mandera to the list of officers of the Royal
Navy, and has given a table of the value in
British currency of foreign money, which
Iatter will be found gencrally useful. Our
horticultural readers will find much to interest
them in tho Gardener’s Year-Book, Almanac,
and Directory,t by Robert IHogg, LL.D,
F.L.8,, which has reached its seventh year.
The well-known ability of the compiler is a
guarantee for the value of the contents, which
are wall worthy of perusal, forming as they
do in one part, a record of the progrees of
horticulture. After a comprehensive almanac
is a well-written article on the new roses, by
My, William Paul, who gives a selcct list of
thase iutroduced in 1864-5. The new or
notable fruits, plants, and flowers of the past
year are then treated of, and the baok con-
cludes with a directory especially serviceable
to those engaged in horticultural pursuits,
Nor will our ugricultuml friends find New-
combe’s Farmer’s Pocket. Book | lesa useful to
them; it contains a well-arranged almanac,
the stock breeder’s calendar, a list of fairs and
markets in Eugland, with numerous agricul-
tural and other uscful tables. In addition to
these, there are ruled pages for diary mewmo-
randa, and cash account, as well as some con-
cise articles on various legal points with which
tho farmer will do well to make himself per-
fectly acquainted.

E—————

THE RIVAL RIFLB 7-INCH GUNS.—HAS
LANCASTER’S S8YSTEM BEEN JUSTLY
CONDEMNED 7q

Tnosk who every day around us 8o glibly prattle of

*‘ facts being stubborn things” have but little no-

tion how flexible they may be made, and what

slip; things they become even in the most
honeat LM! and hands, when people exgerimen-
tally seeking for them, and intending to ask a given
question of nalure, put it so awkwardly or indis-
tioctly that they really put quite a different one,
and yet accept the answer that nature gives—for
she always answers tha real question put—as if it
were tho resp to the intended question. This
bappens constantly in the experiments of men of
untrained minds; and, even with the best, is most
likely to happen where the conditions inseparable
to the subject are most numerous. This last fact is
ono of the reasons why it is fonnd so hard to elicit
the trath as to any artillery question—even if the
determination were unbiassed by rivalries and par.
tialities—where guns, ammunition, materials, wind,
weather, mep’s nerves, and other circumstantiali.
ties, are all mixed u{ in the problem. We have
never beea more struck with this than in reading
the report made by the Ordnance Select Committee
on the trials in firing shot from the 7-inch competi-
ive guns, rifled on the Lancaster, French, and
tt systems, moved for by the Marquis of Har.
ngton in March, and ordered to be printed by the
ouse of Commons in July last. Nobody, it would
peem, upless it be the Select Committeo itself, bas
satisfied with the report—elaborate a mass of

ote and figures, extending to 84 blue-book pages,
it be; for of the five original competitors

o, Messrs. Jeffery and Britten, were at once
bowled out® ou the ground that thejr lead-coated

Eot would not stand the ehock of explosion; Com-

mander Scott has, we are informed, demurred to
the conclusions arrived at against himself, and has
had his cause advocated in the pages of our con.
temgporary the Engineer ; while Mr. Lanoaster, we
are given to understand, formally protests against
the condemnation of bis system. This is contained
in tho statement that *‘ The Committee bavipg then
witnessed the firing of upwards of 400 rounds from
these (the Lancaster, French, and Scott) gunas,
were unanimously of opinion that tlie Lancaster
system should be rejected on account. of the tend-
euc{to crush in the bore, evinced by tho condition
of the recovered shells, its inferior accuracy, and
the difficulty of loading; aud that of the two re.
maining competitors, they considered tho so-called
French system to be the better.” Thus, for the
moment, *‘the so-called French system " (such are
the Committee’s words) holds the stage; but in
steps Major Palligser ana the august chorua of the
Select Committeo itself, exit the so-called French-
man, and enter *‘the Woolwich gun,” as we are
instructed the chosen instrument is now and here.
after to be called.

We do not mean to touch upon the question of
the Ordnance Select Committee being, in the same
persons and at the same time, thamselves inventors,
contrivers, and improvers—functions that we should
be far from denying to them under different ar.
rangements—and also experimental judge, jury,
and counsel for the Crown ogainst the private
inventor, who has no counsel for him, and who is
sometimes, although not always, tried in his own
absence. Nor do we propose to go into the question
of whethcr the Scott system has been justly set
aside in this report; mor whether *‘the Woolwich
gun’ really deserves the opima spolia it has
acquired from the hands of its own toater-fathers.
Nor do we means to suggest any intentional unfair.
ness towards any one of the candidates on the part
of the Select Committee, sitting on which, besides
their able ond nccompfished president, General
Lefroy, we know there are men of whom such a
supposition would be absurd. This, however, we
do boldly affirm, that there ie scarcely a deduction
made or a conclusion come to from the facts of the
trials that is not vitiated and rendered untrust.
worthy, as respects the Lancaster system, by reason
of an inoeptive fullacy in the condilions; and that
the condemnation of the Lancaster system, which
has been based upon the deduactiona supposed to
bave been elicited irom trials co-ordinate and equal
as reapects all tha competitors, is fullacious, and
not warranted. These aro outspoken words; but
we expect, without much difficulty, to justify them
to our readers—at least to those who are in pos-
session of the requisite amount of preliminary
knowledge of artillery.

It will be recollected that the late Lurd Herbert
of Les, when Minister of War, directed a set of
experiments to be made with cast.iron rifled guns,
all of a 321b. calibre, and 56.cwt. guus; the trials
being primarily for enduranoce under scveral differ-
ent syetems of rifling. A long and tedious course
of trinls was made, which, in brief, eventuated in
the following results: —1. i“our Whitworth guns—
two being 32.pounders, and two G8-poundera—all
burst under the 26th round. 2.(One Britteu gun, 32.
Eounder, but only bored up to 18.pounder calibre,

urst on the 60th round. 3. Oue gun, 33-pounder,
Scott’s rifling, burst on the 73rd round: one gun,
32.pounder, Beott’s rifling, burst on the 310th
round. 4. Two guns, 32.pounders, Jeffery’s rifling,
bursat on the 50th round. 5. One gun, 32.pounder,
Haddan’s rifling, burst at the 205th round. 6. One
gun, 32.pounder, on the French plan of rifling,
burst on the 120th round. 7. One gun, 33.pounder,
oval bore, rifled on Lancaster’s system, fired 2,000
rounds without injury, and is now, we believe,
deposited in the RRotunda at Woolwich, aealed by
the Ordnance 8elect Committee, with the history of
its remarkable endurance ﬁointed upon it. Yet,
notwithstanaing the fact that oot of twelve gune
tried, eleven had burst with between 50 and 310
rounds, wlile one alone (tbe Lancaster) had stood
uninjured 2,000—had then actually tired out the
patience of the Committee, and it remains still to
be tried bow many hundred more rounds it might
fire befors its being worn out or being destroyed :
iu the face of all this, and against al' probability,
the Ordnance Select Committee of that day, in their
discussion of the results of those triale, reported
their opinion that the superiority of the Lancaster
gun was a mere accident, and that it was to be at.
tributed to the fortuituns fact (which is itself a
simple unproved assumption) of the superiority of
the metal of which the Lancaster gun was made.

Strange indeed, that seven rivale, with Mr. Whit-
worth amongst them, and eleven competitor guns,
should have been #o preternaturally unlucky, an
Mr, Lancaster, not bimself an ironfoundcr, and
hence obliged to entrust the making of his guns
always to others, so fortunate—with the chances
alone eleven to one against him! The opinion, we
may not shrink from saying, looked like a foregone
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con tion. 1t was under any view improbable
in iteeif, and ignored wholly those circumstances
in the molecular constitution of cast iron and of
other bodies, by which fractore under severe and

egpecially impulsive strain is superinduced by re.

entering angles and abrupt changes of contour, sued
as ara imevitable in all sorts and forms of grooveq
rifling. Our own remarks in elucidation of this,
in relation to the preceding competition—nay, our
own prediction of what the result of such a sompe.
tition should be—may be found in some of the past
pages of this journal. However, we recur to this
competition with cast-iron guns no further than to
oint out that a result so remarkably pronou
in favour of Lancester's system ought to bave
entifled it long since to a far more searching and
exhaustive series of experimental investigations
than it has even yet received, and to fairer treat.
went than it bas had aocorded to it in thess later
trials with wrougbt-iron guns. Defore passing on
to these later trials we may just remark, that had
the ovinion of the Ordnance Belect Committee, that
the surprising endurance of Lancaster's cast.iron
gun, 80 facile pre above all rivals, was due to a
more happy accident of metal, had any fourdation
whatever beyond mere unsupported conjeoture, it
ought to bave become supported by observatian of
the results of trials with wrought-izoa ringed guns
made at Woolwich, Elswick, &e., upon variova
grooved systems of rifling, and upon the oval bore
system, subsequently to the series of cast-iron ex.
eriments. Here, with wrought irom, there is
ittle or no room for happy ac:idents; the metsl is
and can be known to bo the same for all ; the worke
manship of Woolwich or of Elswick cannot be
called in question. Tbe happy accident of supericr
metal, therefore, must here disappear. Lancast
must stand or fall on his naked merits or demerits s
and if it be that the endurance of his gums in cast
iron—seven times greater at least, possibly greatly
more, than that of his next best competitor—was
only so because good metal saved him in spite of
his evil system, while bad metal destroyed all his
sevon opponents in sgile of their several and many
virtues, then must the gods decree comtrary wow
when the nature of the material must give equl
and fair play toall. .
Well, what appear to be the general facts since
then ? Sir William Armstrong’s 600-pounder 23-
ton gun, 13-inch calibre, made at Elswick under
his own eye, has probably not fired one bhundred
rounds, if e0 much (we do not know the preeige
number) ; yet it is snid to be deeply fissured along
the angles of the rifie grooves, and to be no longer
safe with full charges. The 300.pounder 124-ton
gun, made by Bir William, blew the hrecch out
before it bad fired a very few rounds. The French
73-ton gun was found to be deeply fissared alom,
the rifle grooves, reaching, we have unde B
quite thrangh the steel lining tube. The Scott 74«
ton gun suffered the same fate, at or near the breec
end. The 7-inch Armstrong shunt gun wet with
tke samo disaster, after very littlo practice; and
only this year (if we have been rightly informed) the
Frederick 7.inch 185-cwt. gun, a six-grouved shunt
rifle, bad only fired a very fuw cxperimental rounds
before it was also split at the angles, thyough the
steel lining tube, and was retorned by the navy as
unserviceable. Against all these varied misbape
wo have tho fact that the Lancaster 74-ton §-inch
oval-bored gun of wrought iron, after having
nearly 500 rounds with 13lb,, 20lb., und_ 25lb.
charges, remains sound, smooth, ulﬁ'unnd, and
ilinin'nred. Are we hero onoe more to say with
amlet—

* Oh po, here’s metal more attractive?”

or must we admit at last the truth that all true
science points to beforehand—rvis., that there are
real elements of endursnce in the oval bore that are
wanting to all grooved guns? These latent but
unshunable evils of the graoved or polygonal system
are masked in small guns; but they have shown
themselves unmistakably enough in every attempt
made to produce a rifled gun of great calibre on any
grooved system. If rifled guns of great calibre are
to be produced, and admittedly these are the de-
mand of the moment and of tho future, then must
the Lancaster system be resorted to, or some other
equivalent, if any such can be found, that will p>r-
niit the rifled principle to be employed without
sbarp grooving, or suy abrupt changes of contour
or of thickness in the interior of the chase. For
this reason it is, because we hold still, as wo have
long done, that in the Lancaster system lies the
hope of the heavyrifled artillery of the future, do
weo regret the circumstances and the conclusions of
the Ordnance Select Committee as to the trials re-
ported on in July last. .

We proceed now to point out briefly why we view
those trials as having been unfair tothe Lancaster
system, and in their results fallacions. For tha
competition—which, be it remarked, was not as to
any one special quality, but as to all the qualitics
appertaining to a_heavy rifled eannon, varicusly
rifled, and included range, acouracy, &c.—five
wrought.iron ringed muzsle-loading guns were ma.
pufactured and rifled, viz., on Britten, Jclr‘r”,
Scott, the French, and the Tancaster plans. Each
gun had asteel interior tube 3in. thick; the average
weight per gun was 149 cwt.; the length of chase,
10ft. 6in.; the vents, 53in. from the_breech, for

uickest ignition with 20lb. charys. Jefferys ll'd
11‘“10)1" guns bad thirteen grooves each; Boott's
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gun, five grooves; and tite French gun three grooves
—all pretty shallow, and all in cylindric bores;
L ster’s, of , the oval bore. All the guns
were thus assumed to have been strictly similar—
to have differed in nothing but in the forms of the
rifling. The programme was to make like experi-
ments with all of them. Were this assumed simi-
larity a genuine reality, the results onght to have
been valuable and decisive ; but if the fact be, as it
traly is, that the guns were not similar, that they
were made to differ in one particular, which in.
volved dissimilarity of projectile, and which gave
an advantage or a disadvantage to any one compe-
titor, then must the results be viewed with distrust,
and every opinion or conclusion based upon them
be lubjootetr to a searching retrospeotive criticism
before it ought to be admitted as even warranted at
all—far less as decisive.

The Committee state in their report, section 2:—
** Warned by the experience of the former competi-
tion, they determined to limit the trial strict! d’ to
the rifling of the guns, and they therefore endea-
voured to eliminate all other sources of difference,
and themselves fixed a uniform weight and form and
windage of shot, and also the charges of powder.”
Nothing could have been better or fairer than this,
had it been carried fairly oat ; but what do we find
in the very next paragraph as tohow it actually was
carried out? E’he Committee proceed :—'‘Mr.
Laucaster’s shot are slightly shorter than the
others, because the Committee had previously de.
termined that the term 7-inch gun should mean a
gun down which a 7-inch spherical shot could be
rolled, and under that definition the internal sec-
tional area of an oval-bored gun must necessarily be
larger than that of a grooved gun of the same nomi-
nal calibre.”” Now we submit that the question
assumed as that about being asked experimentall
of nature, was this, Which of these five guns shall,
on the whole, best answer all requnirements when
tried for throwing a projectile of equal weight and
with equal charge, the length and the weixht of the
projectile being both fixed, and the transverse area
or cross section of the projectile being the same for
all, and the form of the bore being determined solely
by the preceding conditions of the projectile, and
by the exigencies of the mode of rifling ? This woald
have been toframe a precise question, and to ask it
fairly. But what does the Committee previously
(to what is not clear) determine? That the mini.
mum diameter of the bore of Lancaster’s guns is to
rule everything ; that a 7-inch gun is to mean one
down which a 7.inch round shot could be rolled : so
that it was not equal guns with equal projectiles
and various rifling they really ware to try, but guns
with a parely fictitious title to equality.

Now what was the effect of this arbitrarily intro-
duced extraneous condition—one made in direct
conflict with their own assertion just before, that
“‘they desired to eliminato all other sources of differ-
ence,” ““ except the rifling of the guns,”—upon the
Lancastor guns? All the other competitive gunas
were oylindric-bored, with grooves relatively very

ow. All were 7in. diameter, and had a trans-
verse section of bore of about 38'4848 square inches,
exclusive of the grooves, which, at the most—vis.,
in the French gun—gave not more than about 0'5
square inch additional. But if Lancaster’s gun was
to admit a 7-inch round shot to be rolled down its
bore, it is manifest that his calibre cannot be taken
at 7in.—a mean between his major and minor elliptic
axes—nor, in fast, in any other way baut by making
bis minor axis equal to the 7-inch round shot. He
then mnst make his major axis as much larger as
will ensure his method of rifling. What is the
result, in fine ? Lancaster’s gun is in bore 7in,
minor and 7'60in. major asis, and the transverse
section of the bore becomes 41°7833 square inches.
And thas he starts at once weighted for the race,
with 2 bore of 3'2987 square inches greater than
that of any one of his competitors, or nearly 10 per
cent. against bim,
us pause an instant for one remark. Itis
highly important that any rifled gun should be
capable of discharging, without danger or injury,
round shot if need be, and wa have always main.
tained that one of the several advantages of the
Lancaster system is the facility it presents for doing
this without the inj u:x to the chase that must
happen to grooved rifled guns if ronnd shot be fired
from them, the ballottage of which will soon ham-
mer out the grooves altogether, or distort their
edges 80 as to wedge the rifle shot loaded after them,
It wase therefore guite suitable and en regle for the
Ordnance Sclect Committee to have in their report
noticed the relative capabilities of the several com-
itors’ gune to throw round shot, and if Lancaster
been left free to choose his own calibre, to have
remarked that his system involved this resalt—that
his gan, for a given length and weight of rifled
proieotiie, was only competent to throw a somewhat
smaller diameter of round shot than the others.
This, in our judgment, they should have done, and
let the result prove of such dieadvantage, in this one
respoot, as it might to the Lancaster system. Bat
it was not competant to the Committee, in fairness
a8 judges, or in exactness as experimental philoso-
phers, to have insisted upon a ocondition which it
oould not have escaped any man even moderately

acquainted with the subject, must put Lancaster at
a serious disadvantage in respect to each one of his
competitors—a condition, too, in direct conflict
with their own alleged programme.

Let us just tike the several points in the order
reported on by the Committee, and note how this
disadvantage tells ngainst Lancaster in ea¢h. Sec.
tion 9, Report (Endurance).—With equal total
weight and length of gun the surplus strength
(which is the magazine from which endurance is
drawn) must be less as the calibre area is greater,
because less metal is left to give surplusstrength.
(Easiness of Loading), Report, section 10.—The
ease of loading must be, casteris paribus, in the ratio
of the surfaces of contact of projectile and of gun.
Now the sarface of cylindric bore of all the guns,
excopt Lancaster’s, was for the unit of length,
18'849 square inches, but in Lancaster’s it was that
due to the elliptical surface of 7°6 X 7in., or 22933
in. for unit inch of length, On the 11th section
(Liability to injury of projectile by rough usage) we
need say nothing, as the Committeo admit Lan-
ocaster’s to be the very best in this respect ; nor on
section 12 (Recoil), becanse it is pretty obvious, as
admitted in the report, that with equal weights of
guns, carriages, pro'jectiles. and charges, the recoils
must be alike forall, within the limits possible to be
observed in rough artillery experiments; though
we may remark that, rigidly, the larger hore forced
on Lancaster, as offering a larger front of resistance
to the air, tended to give him the disadvantage of
showing a greater recoil. Nor need we pause on
section 13, as to initial velocity, because the Com-
mittee admit, as the resalts indeed oblige, that the
highest initial velocities were produced inthe Lan.
caster projectiles. Then we come to section 14
(Range and accuracy), and here, nil obstante, Lan-
caster comes in with the largest range, but with
somewhat smaller uccaracy. ﬁ'be following table is
ocopied from the raport :— -

GENERAL MEANS,

Mean Deviation Mean Reduced

Name of Gun.  Mean Range. from Mean Range. Defloction.
. Yards, Yards,

2), stat Mr. La ter’s shot are

the others, bacause the Com-

(paragraph 2),
slightly shorter than
mittee had determined that the term 7-inch gan,”

&c. Waell, the first consequence of their deter-
mination was, that to get a projectile of equal
weig:t with his rivals, viz., 110lb., Liancaster had
to be satisfied with a shot shorter than theirs in
the ratio of 3848:41'78, where the greater length
of bearing of his rivals was only 92in. But
this was not enongh ; for some reason (the exact
nature of whichthe Committee fail to explain in a
manner intelligible to us), after a first supply of
110Ib. projectiles had been fired, the Committee
reduced the weight of projectile to be fired by all
the o%mu from 1101b. to 100lb., the further effoct of
which upon the Lancaster shot was (in conse-
quence of the great area of calibre forced upon him)
to reduce the length of his previously shorter, and
already too short shot, from 8in. to 7in., so that now
Lancaster had to fire shot of a less length than his
major calibre axis against those of his antagonists,
which were, in some instances, in leng'h of bearing
nearly one calibre and a half,

Now as it is beyond dispute that, other thin
the same, the steadiness of a rifle projectile
in flight is greater as its transverse section exposed
to adrial resistance isless, and as its length within
ocertain limits is greater, it is plain at what a dis-
advantage Lancaster was now placed by this
second decision, 8o directly unfavourable to him in
particular. But it is equally beyond dispute,
that with equal weights of ,projectile an
equal initial velocities and gun elevations, the
ranges will be greater as the transverse section of
aérial resistance is less; so that here again Lan.

ter was disadvantaged. And yet, notwithstand.
ing all this, we see in the above table that in range,
with nearly 10 gcr cent., dead weight againet him,
he beat the field. In accuracy he appearsa little
below his opponents—so little that it is fairly
a'matter of inference, that bad be been on the same
fair level with them in conditions, he would have
beaten them also in this.

Section 16.—The cost of riflirg the Committee
admits to be the same for all the gnns. Section 17
(Cost of projectiles).—The Lancaster shot stands
as the cheapest, per 1,000, of all but Scott’s first
system, vig., a system which it was found would not
anawer ; cheaper in the ratio of £450 to £570 than
that of 1,000 projectiles for the French gun, which
has won the favoar of the Committee as ‘““the
Woolwich gun,” but not fairly won the race in our
judgment. Then Bection 18 (The value as shell
guus).—The dictum of the Committee is not a little
startling. Although as vet no shells had been
fired—nothing but solid clongated shot—they say,
““There seems no reason for doubting that these
guns will have the same relative value as shell guns,
as they have when used with solid projectiles. The

shells may be of equal longth and weight, and carry
equal bursting charges.” Did not the bommittoe

know that as they had compelled Lancaster to make
his gun of larger calibre area than any of the
others, shells for his gun for equal weight must be
shorter, or if made of the same weight must bs
thinner, and therefore weaker than the others?
Did they not equally know that in consequence of
the larger calibre area, with equal weight and
length, they must contain a larger bursting charge,
and in this respect be better than those of tfe
other guus 7 But more of this anon.

Then comes Section 19, as to the capability of
firing round shot, to which, as in duty bound, after
their extraordinary preliminary condition, * the
committee declare that they attach some import.
tance.” The results given are just what might have
been foreseen. Lancaster’s gun has, in respect to a
round shot, & good deal more winda.ﬁe than the
others, and yet the range shows well as against
those produced by the Scott or the French guns.
The report winds up with the following sentences :
—* The guns being essentially shot guns, the pre-
sent trial has been restricted to solid projectiles;
nor do the Committee think it probable that any
disparity will appear in their performance with
longer projectiles (that is longer, but having the
samo relative lengths inter se), which can alter the
order in which they now stand, but at the same
time they think it quite necessary to fire some
commou shells, and as the differences as yet elicited
between the three systems left in competition are
not such asto disqualify absolutely any oneof them,
they wish to reserve thair final report until these
shells have been fired and the shant gun tried.”

One_result of this in many ways doubtfally
worded and cariously inconsecutive conclusion was,
that sixty shells were prepared for each of the three
competitive guns. *‘The weight of the shell, and
the minimum thickness of metal were fixed by the
Committee, but full latitude apon other points was
left to those gentlemen,” t.c., to the competitors.
The mean weight of the shell filled and “ﬁlngged was
to be 1001b., and the upshot of the ** latitude ”
allowed to Luncuter, after the original large bore
forced upon him,resulted in this, that the lengths of
the shells were respectively—French, 15°17in.;
Scott, 16°12in.; Lancaster, 13'52in. And yet the
capacity for bursting charge was in the proportion
—PFrench, 5lb. 9oz.; Scott, 5lb. 7os.; Lancaster,
6lb. Ina word, with so much larger a base ex.
posed to the shock of the explosion in the gun, Lan-
caster was obliged to thicken parts of his shell soas
to lose capacity. As regards the practice, it is not
worth while to go into it, presenting as it does
nearly a repetition of the results had with solid
shot, and showing the Lancaster practically as good
as its rivals, though with sufficient numerical differ.
ence in mean ranges and mean reduced deflection
to warrant the Committee in affirming that the
acouracy wae less. They finally come to this con-
clusion, section 5 :—*‘‘ The Committee had thea
witnessed the firing of upwards of 400 rounds from
these guns (i.e., all), and they were unanimously of
opinion that theLancaster system should be rej
on aocount of the tendency to crush in the bore,
evinced by the condition of the recovered shells, its
inferior accuracy, and the difficulty of loading ; and
that of the two remaining systems, they consmdered
the so-called French system to be the better.”

It bad previously been stated in the supplementary
report, that, *‘ as before, much difficalty was ob-
served in loading the Lancaster gun.” Iu the first
report it had been only stated that * Mr, Lancas
ter's shot were all got home with more or les
diﬁculty,, and in some cases a metal rammer had to
be used.” *‘The Lancaster shells,” it isadded (sec.
4), *‘ with only one exception were found om re-
covery to be split at tho head, showing apparently
as has always been suspected, that in that
system the grojectilo has a great tendency
to jamb in! the ,bore, bringing severe pressare
both on the gun and on the rogectile." Itis
subjoined under a footnote.—‘'P.S, Mr.
caster has since produced oight shells of a different
pattern which were fired on the 32nd June (1865),
with charges of 201b, (the largest employed inthe
competition), and with 71b. 60z, bursting charge in
each; six of them weighed 1151b. filled, two of them
1091b. ; none of these burst promaturely.” Now,
let us ask of any competent authority, Do the facts
as given by the Committee themselves bear out snd
Jjustify their conclasion ? For ourselves we say un:
hesitatingly they do not. The shells fired were all
of equal weight.  The projecting charges were the
same, Notwithstandingthe seriously greater relative
aérial resistance, due to its larger sectional ares, of
the Lancaster projectile, the effect of which must
have been greater with the hollow projectile thaa
with solid shot, the mean ranges made by him are
within fifty yards or 8o of those of his competitors.
His initial velocities must therefore have beenal-
most precisely the same as those of the others,
against which no charge of jambing in the bores
suggested. But as there is only a given amount
of work locked up in 201b. of powder, and the whole
of this is trl:emg'errefi\, to the shot and gun, if 8

amming in the bore bringing a severe pressure ©0

ar both on the gun and on the pro?ec}lh hed
occurred, the .ranges could not have remained the
same; for all the work expended on driving out the
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jambed ‘shot must be 8o much deducted from the
work-producing range, and the latter must have
fallen short, and proved equal only to that of the
residoal work of the charge which had not been 8o
on shot and gun in overcoming resistance in
the_ bore. iThi.b wo ha(l}d ta b‘e uncontmdictabtl)e'
ovidenee, givon by the Commities’y awn facts,
:lho vafounded nature of the Conmittee's own cou-

aaan,.

But farther, tho shells on recovery wero found
split at the head, that is to say, at tha forward
hemispherical end, where the surfaces of the shell
do not touch the bore of the gun at all, and at the
end remote from the blow of the exploded powder.
What is the conclusion that the facts should have
warranted 7 This simply and only, that the Lan.
caster shells were too weak in proportion to their
large calibre ; and this issustained by the postscript,
where it is admitted that eight heavier shells sub-
sequently fired all stood well. Perhaps, also, it isa
fact, that the machina emvloved at Woolwich for

turning tbe spiv rontour of
the Lancaster work nn.
erringly, and t founded,
that between th t, and the

second with sheu, sume sivvrauvus ur repaira were
done to this machine b{ which its inaccuracy was
produced or increased. If this be 80, it would alone
account for the alleged difficulty of loading. We
bhave reason to believe, however, that Mr, Lancas-
ter, who was himself present at the trials, formally
and officially denies that any such difficulty of load-
ing wes experienced. But whether i were, or not,
mattere nothing. Ease or difficulty of loading
simply means goodness or baduness of fit, more or
less between abot and gun; it may ooccur
with un, and actually has occurred repeatedly
with wm, with Armstrong, with shupt,
with the favourite Woolwich gun itself, and with
comuon smooth bores; it argues simply mothing,
except .a miglll, and that is a matter to be
remedied, not veported on as an inherent ground of
complaint. Again, if there were this—*¢ as has al.
ways been sapected ” by t!

ewoy 40 jambd in the bore, and s
pressure upon the gun, &c,, he
oast-iron Lancagter already refe
jured its 3,000 rounds, and lived
1ron competitors blown to Toohet 7 Lf theve be

any inherent it must have shown
itself then as 108t evidently and
easily with t! m.

Thus, in ¢ riple-tongued con-
demnation - the Lancaster

system, not one of the three pleas appears to us
proven. There is no proof (even offered) that the
recovered shells, split at the head, were split in the
bore of the gun at all, while the splitting at the
‘head suggests their having been split on striking
the butt or ground. Bat if they were indeed sphit
in the bore of the gun, then the tables of inmitial
velocities and ranges disprove incontrovertibly the
assuraption that the splitting was due to jambing.
It must then have arisen from weakness in the lheﬁ,
from its walls being too thin in relation to calibro
and weight; and this is supported not only bya
oonsideration of all the facts to which we have re-
ferred, and by some others which might be deduced
from the tables in the reports, but by the admitted
fact that Lancaster made and fired subsequently
shells only from 9 to 15 per cent. heavier than the
weight prescribed by the Committee, which stood
perfectly well. Is it to be sapposed for a moment
that if jambing in the bore really took place, 151b.
of additional cast iron added to the 100lb. shell
would enable it to resist such a prodigious and im-
measurable strain and crunch? Andif jambing
had reall{ taken place, how is it that no trace of its
formidably abrasive effects were observable on any
of the shells fired ? Lastly, as to the matter of
sccuracy, had Lancaster been put on the same
footing with his competitors, we believe he would
not have been very nearly equal to the best of them,
as he now stands, but very much better than any of
them. The acouracy which his system has shown
in small arms must not only be true in great guns,
bat be as much greater as the projectile in them is
Jarger. We regard this Ordnance Select Com-
mittee’s report as a national mischance, not to use
the too comprehensive word misfortune. The
utterances of such bodies, once made, are hard to be
unsaid, and, however il based, are harder to be
insaid, for official pride comes in to prop up the
gtterin work of antempered mortar it has erected
before tge world. On other than public grounds
we neither know nor care aught of Lancaster or of
his system, nor have we interest to serve, or passion
%o gratify, in once more expressing our own un-
altered confidence in it, and our own belief that like
cvergthing having a real basis in natural law and
truth, it will ultimately make good its ground,
as the simplest, and on the whole the best system
iet prom-ed for heavy rifled artillery. But so far
b en unhappy in its history; hastily taken
up when all in government emp‘oy were very
Ignorant on the subject of artillery, when tools did
mot exist or were inadequate, and when wrought.
iron ringed gunms, 4.c, - guos of adequate

strength, were yet of the future, it was
as hutiiy thrown aside, why and wherefore,
and in the interests of whom, we need not here re-
cur to. ents since made in partial re.
ference to i millions had been wasted on
the plans tha§ weroe supposed to have for ever
superseded 1t and all others, but which now in their
turn have boen themselves in great part weighed in
the balanco and found wanting—have been in.
sufficient and ineomplete, and notwithstanding the
terms of thia las$ condemnatory report, present
material to every impartial and competent judge,
in the highest degree encouraging in relation to the
Lancaster s DBut they are utterly insuffi.
cient to decide ite merits or demerits. Always the
Lancaster gun asit exists has been assumed perfect,
and pitted opponents nearly in the shape
first designed for it by its inventor, without any
attempt gatiw been made steadily and cautiously
firat to ascertaim its best proportions, the most
advzntageous couditions as regardagun and projec-
tiles, in & word, without any previous c .
mental progress towards developing the system it-
self, which, before proceeding to compare it with
atgry other or rival system, should have first beem
e N
We hope, after all, tha subject will be taken nq
once more, andin a new and more philosophica
and broud spirit of inquiry. Let the same amount
of mecbanical skill, the same perfection of machine
tools, be applied to it, that have brought to snoh
precision and success the Armstrong guns.
the best proportion of oval for the bore, and of its
spiral for given matures and weights of projeotilel,
be determined separately. Let it be not * always
suspected ” but accurately ascertained if there be
any inherent tendency to jamb im the bore ; if such
be found to be the case, let it be sscertained either

how ta rectify it, or that it is of a matvre impossi- |

ble tv reckify, and if 8o, let the limit of the amount
of its resistance to the expulsion of the shot be
found. We shall then, and not till then, know
whether the objections on this score have any and
what weight, or be wholly groundless. Let these
and other such questions be first asked and an.
swered experimentally and exbaustively, and then
will come the time for pittingb: ‘Pe 'Lancaster
zun agaiuost all comers—not before. The expecta-
tion that in the end we may secure the cheapest,
the most enduring, and the most eficient heavy
rifled artillery in the world, sufficiently warrants
the commendation still of such a programme. For
heavier and still heavier artillery looms in the
future, as the destiny before us which we must ac-
cept : and while little field-guns, or up to 40 or 50
ounders, may be made to answer on Armstrong or
hitworth, or almost on any system or no system,
nomne present the advantages and facilities in con-
struction and use, for the very heaviest classes of
ordnance—for 600 or 1,000 unders—that the
Lancaster system does, and with this remarkable
condition superadded— that its alleged defects,
whatever their reality may be worth, are of such a
nature, that they must tend to disappear as the size
of the gun becomes magnified, while the admitted
evils of its various grooved rivals become more and
more unmanageable as the gun is enlarged.

We compliment Mr. Mallett on his able article,
and sapplement it by somo tables showing the re-
sults of shot practice with the three systems of
guns, which we abstract from results published by
the Ordnance Select Committee in their report.

RerorT No. 3575.—APPENDIX 1 A, PagE 8,

SCOTT.
110lb, Projectile. 12lb, Charge.
Date, 1864.
July 27 e 12138 214 08
27 2:286 496 54
27 ... 3909 1098 407
3) 7408 3)180'8 3)46'9
2469 6027 16°63
201lb. Charge.
July 15 ......... 1463 21'6 09
27 cviirerns 1495 112 22
26 ..coeeeoe 27711 447 3.3
10 ..ooeeee 2°621 697 43
27 vveeeenns 27810 56'8 36
)Y . 444 638 232
2% . 4440 693 70
7)20°013 7)335'9 7)49°56
2:859 4813 7°07
251h. Charge,
Jaly 14 ......... 1604 156 24
27 ceerenns . 16V 21'8 10
13 ceiieiee 2834 356 7L
7 ceecrenne 2994 458 37
12 ..o 4°695 26'8 249
14 477 34 89
cenneeees 47922 874 20'6
7)23.375 7)267'4 7)68'6
3339 382 98

An:zxmx 1 B, Page 9. o
FRENCH.
1101b. Projectile. 12lb, Charge.
Date, 1864,
July27 ... 1188 197 08
27 ciereenne 2319 b54'5 28
27 ... . 3908 136°5 83
3) 7279 ¥)2107 3119
2428 702 39
201b. Charge.
1386 334 07
2613 333 20
2405 571 52
4210 462 14'6
4)10613  4)1720  4)28°5
2633 430 563
251b. Charge.
July 14 ......... 1500 534 20
. ST ¥ 818 16
381 47
418 49
452 108
458 24
836 245
7)22'039 7)3887 7)709
3148 5563 1613
AppeNDpIX 1 C, Pack 10.
LANCASTER.

1101b. Projectile. 13lb. Charge.
Date, 1564,

July 27 ......... 1°198 25'4 [ p]
27 ciivernn. 2287 57°2 19
27 vieereees 3°907 248 40
3) 7°393 3)107'4 3) 69
2464 358 re
201b. Charge.
Jaly 15 ......... 1'466 278 20
27 veeerenee 11380 340 18
26 .. . 2688 22'6 48
27 evenene . 2611 43°0 21
Oct. 10 ......... 2520 557 39
July 15 ......... 4299 751 129
R S 4353 540 92
719306 7)311'7  7)367
2'7568 445 52
251b. Charge.
July 14 ......... 1'590 288 20
27 ciieveens 1548 36'0 07
13 ... 2817 189 36
27 .. . 2903 320 27
12 e 4°487 16'5 45
14 ......... 4605 256 66
20 .coveeer. 4757 1272 205
7)22:704 7)285°0  7)40°C
3243 407 &8
121b. Charges.
Scott ... 2469 6027 15°63
French ...... 2426 70°2 29
Lancaster... 2'464 358 30
20'b, Charges.
Scott ......... 2859 48'13 7'07
French ...... 2653 430 6562
Lancaster... 2758 445 525
251b, Charges.
Scott ......... 3339 382 '8
French ..... . 3148 5553 1013
Lancaster.. 3243 40'7 58
———————

For testing barometers sent for verification to the
Kew. Observatory, an iron airtight box is pro.
vided, of snfficient length to contain barometers,
and fitted with glass in front and back so that the
mercurial columns and scales of the enclosed baro-
m-ters may be easily seen. A standard barometer
is fized within, and the barometers to be tested are
suspended by its side. By a pump the air is ex-
hausted, thereby the greuuro upon the mercurial
columns is diminisbed, and, by comparison with
the standard, the corrections at each half-inch of
their scales is ascertained. Thermometers are
tested by comparisons with a standard instrument
under similar circumstances of temperature, heated
and cooled water being commonly used for the

purpose,
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FAOILITATING THE COMBUSTION OF FUEL.

FACILITATING THE COMBUSTION
) , OF FUEL.
Ta18 invention, which has been patented by Mr.
Frank C. Hills, of the Chemical Works, Deptford,
has for its object the application of heated sir
instead of air at ordinary temperatures to the
ashpits or ashpans belonging to the furnaces of
steam boilers and to the fireplaces of stoves, and
also to gasburners. For this purpose the exter.
nal air is heated in its passage to the said ash-
pits or ashpans, or gasburners, by that which
is in most cases wasto heat. When applied to a
locomotive engine the smoke box should be pro-
Jonged, and the air to be heated is passed either
between and around a number of tubes (which
may be extensions of the ordinary boiler tubes)
through which the volatile products of combus-
tion pass on their way to the chimney (the said
air being separated by a diaphragm from the
waste Lieat escaping to the chimney), or the said
air is passed through tubes or chambers between
and around which the products of combustion
pass on their way to the chimney, the air heated
in either way being conveyed by a pipe or flue
from the smoke box to the ashpit of the furnace,
which eaid ashpit is kept closed except at the
part communicating with the pipe or flue. By
either arrangement the air used for sapporting
combustion will be heated before it euters the
ashpit, and a saving of fuel will be effocted. In
applying the invention to the boilers and fur-
naces of marine or of stationary engines the ap-
Enntul by means of which the external air is
eated on its passage to the hot-air fiue leadin,

to the ashpits of the furnaces will be varie
according to the particular construction of the
boiler to which the apparatus is to be applied.
‘Where the heat to which the fire-bars are ex-
posedi s great they should be made of cast or
wrought iron, preferably of a \/ or taper shape
n croes section, and with a longitudinal channel
or space of a section corresponding with that of
the bars, and the channel or space is to be filled
with firebricks, tiles, or clay.

In applying the invention to stoves the stove

is constructed with a double case, the inner case
containing the fire, and the outer case surround-
ing and being of greater depth than the inner
case, 80 a8 to form the ashpan, the outer case
being of such a diameter as to leave & small space
betweer. it and the inner case. Air is admitted
through an aperture or through apertures in the
outer case above the fireplace, and such air
passing through the space between the interior
of the outer case and the exterior of the inner
case enters the closed ashpan in a heated state.
In applying the invention to gashurners the
burner 1s furnished with two glasses fixed one
outside the other. The inside glass should be
about twice the height of the outside one, which
should be of such a diameter as to leave a small
space between it and the ioside glass. The out.
side glass should be fitted into or upon an air-
tight gallery or support, so as to prevent the
aocess of air to the burner except through the
passage between the two glasses, the inner glass
being mounted on an open gallery or support at
a higher level in order to allow the heated air to
pass under its lower rim and up to the burner.
Fig. 1 in the engraving represents a longitu.
dinal section (taken on the line ¢, fig. 2) of cer-
tain portions of a locomotive engine to which is
applied one of the arrangements of apparatus for
heating the air used for the support of combus-
tion acocording to this invention; and fig. 2 is a
transverse sectiou (taken on the line u, fig. 1) of
the smoke box of the said engine and the parts
in connection therewith; figs. 3 and 4 represent,
in full size, portions of the apparatus. is the
boiler of the engine and B is the smoke box,
whioch is prolonged at O, the parts B and C being
soparated by the front plate D of the smoke box
and the inclined diaphragm E; b b are tubes
which form continuations of the ordinary boiler
tubes a a, and are connected therewith by being
driven on the ferrules b b', as shown in figs. 3
and 4, which represent in longitudinal section
and end elevation (partly in section) respectively
one of the ferrules b and the ends of the tubes a
and b, which it serves to connect ; the other ends

of the tubes b are fixed by ferrules in the usual
way. F F are sheets or plates of metal which,
together with the front and back plates of the
smoke box, form an airtight passsge communi-
cating at its lower end with a flue G, which is
fixed low enough to clear the machinery under
the boiler, and communicates with the ashpit H,
which is closed except at the part which opens
into the said flue; I is the ashpan, into which s
little water may be admitted in any convenient
way in order to keep the ashes damp, and thus
cool the fire-bars and prevent them from clinker-
ing; or, instead of admitting water into the ash-
pit a small jet of waste steam from the cylinders
may be admitted into the ashpit for the purpose
specified. K is the induction pipe, L' is the blast
pipe, and L? is the breeches pipe communicating
with the eduction ports. The action of the ap-
paratus is as follows :—The volatile products of
combustion pass from the tubes a through the
tubes b into the prolonged part c of the smoke
box, whence they escape by the chimney, as
shown by arrows z. The air to be used for the
support of combustion enters the part B of the
smoke box by apertures M M, formed in the top
thereof, and passing between and around the
tubes b b, passes through the flue G and enters
the closed ashpit H, as shown by arrows y.

THE BUILDING NEWS.

WE see it is announced that the Building News,
which has bitherto enjoyed a high character and
a wide circulation at Fourpence a week, will in
future be published at the low price of Two-
PENCE WERKLY. The announcement says that
this reduction in price will not be accompanied
by any diminution in quality or quantity. As
many well known recent literary adventures
have trinmphantly.demonstrated the practicability
of & very wide circulation with the minimum of
profit, we expect that this reduction of the price
of our contemporary will make it the widest cir-
culated journal of its class in the world. We
heartily. wish it succees.
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. FURNAUES,
Tuis invention which has been patented by M.
Francois Durand, of Paris, consists in con-
structing furnaces at top with disos through which
the fuel held in a hopper above themis to pass
into the fire; in the adaptation of one or more
levera to stir and clearthe spaces between the fur.
nace bars; and, in the oase of farnaces for verti.
cal boilers, in the adaptation of a serpentine flue

carried through the boiler and conducting the

products of combustion into the chimney. Over
the top of the farnace is placed a hopper for
containing the fuel to be consumed. At the
bottom of this hopper is a fixed diso or plate with
holes or apertures formed therein. Above this
fixed disc is another similar but movable diso
with similar apertures to the first. When the aper-
tares in the two disos correspond, the fuel passes
as if through one disc only, butat the will of the
stoker the movable disc may be moved soas to
regulate and even shut off the supply, a handle
being fixed to the movable disc, whereby it may
be turned on a central pin. Above these two
di}ca there is a third distributing diso formed
with one radial apertare and connected toa
shaft to which rotary motion is imparted. This
shaft carries at top a mitre wheel geared into
by another mitre wheel on a shaft driven by some
prime mover. This shaft also carries a cam
which communicates motion to a rod connected
to theshort arm of levers, the long arms of which
enter and move up and down between the
farnace bars and thus stir and keep them clear.
For vertical boilers, the furnace is placed in an
annolar water space aud one or more serpeatine
flues are carried in and through the water space.
The flame and prodacts of combustion circulate
in the coil or serpentine flnes, heat the water, and
then pass into the chimney. The fuel feed and the
stirryg apparatuses are together or separately
apﬁl}oable og all kinds of furnaces,

ig. 1 of the accompanying engraving is a
vertical section of the Iurnscye":)f a tlft::hr ioiler
with the ,improved fuel-feed and stirring appa-
ratus applied thereto; a is & hopper placed over
the top of the furnace, and containing the fael to
be supplied to the farnace; bis a fixed diso or plate
at the bottom of the hopper, and of a diameter
corresponding as nearly as possible with that of
the farnace X. This disc has holes or apertures
formed therein as represented in the detached
views, figs. 2 and 8. Above this fixed diso is &
Similar but movable disc ¢ with similar apertures.
When the apertures in the two disos b and ¢

COITesSpoNnU, LNE IUSI PUSELH B 1l LUTVUKL VLD ULy
only, but at the will of the stoker the movable
dis ¢ may be moved so as to regulate or cven
shut off the supply, a handle d (see the detached
view, fig. 4) being fixed to the diso ¢, whereby it
may be turned on a central line ¢ to the disc b.
Fig. 5 shows the diso ¢ moved so that the aper-
tures in the two discs do not entirely correspond ;
f is a distributing disoc above the disc c¢; this
diso is represented detached in figs. 6 and 7; i

is formed with one radial aperture g, and is cong
nected to a shaft m to which rotary motion ig
imgarted. The shaft m is guided by collars n

and carries at the top a mitre wheel I! geared
into by another mitrs wheel I oa a shaft i, which
is driven by a band from any prime mover pass-
ing over the pulleys h h'. The fuel in the hopper
a passes through the aperture g in the disc f, and
by the rotation of this disc is distributed over the
disc ¢. The apertures of the discs b and ¢ may
vary in diameter from the periphery to the
centre; likewise the opening g of the disc may
be wider at the periphery. The shaft ¢ carries
a cam which aots upon one end of a rod p, the
other end of which is connected to the short arms
r oflevers pivoted at s, the long arms ¢ of which
enter and move up and down between the farnace
bars and thus stir and keep them clear. Fig. 8
shows the fuel-feed apparatas applied to the
farnace of a vertical boiler. The boiler is com

posed of a double casing E E' forming an annular
space u for containing the water to be evaporated

8 S are serpentine flues, sarrounding the innes

casing E1. The flame and produots of combastion
from the fireplace X circulate in the serpentine
flues, heat the water, and then pass into the
chimney C.

——————
SOCIETY OF ENGINEERS.

Ox Friday evening last the annnal dinuer of
the Society of Engineers took place at the Bridge
House Hotel, London Bridge, Mr. William T.
Carrington, the President, in the cbair. There
wasa very good muster, and among the members
and other gentlemen present were Messrs, A.
Williams, R. M. Ordish, Z. Colburn, R. M. Chris.
tie, B. Latham, F. W.Bryant, Vanghan Pendred,
8. Owens, P. F. Nursey, W. Pickering, Henry
Dircks, W. Rigby, H. P. Stephenson. W. H.
Lefenvre, L. Olrick, W. Roberts. E. Winscom,
W. Walter, J. Warren, C. B. Loughman, Oaptain
Jones, and Lientenant Scott. Mr. Toole acted as
toastmaster. After the usual loyal and patriotio
toasts had been duly given and honoured, the

Engineers. The Bociety of France sent their
publication weekly. hile on the subject of
, he might mention that the society’s last
volume had been sent almost all over the world.
Much advantage must arise from sending out the
society’s proceedings promptly. The financial
porition of the society was highly eatisfactory,
and was likely to be much more so very shortly.
Since the beginning of the year there had been
received £105 for life sabecriptions, £58 for en-
trance fees, £2900 for annual subscriptions, and
£59 for books. There was deposited at interest
at the London and Westminster Bank the sum
of £107 108, derived from life subscriptions
to form the commencement of a building fund
That fand would go on accamulating. Early in
the present year a proposition was set on foot for
& permanent fund, and the council and many
members had so well sapported it that up to the
present time there were £220 subscribed to that
fgnd. He believed that there was no ques
tion that in the course of time the society
would stand in a very prominent position. It
was gaining not only members, but slso a good
standing before the public. This toast was fol
lowed by several others of a special and compli
mentary ocharacter, after which the meetink
broke up, having spent a pleasant evening.

ON ulrragy'Ss INJECTOR
8Y Lewis OLrick, Memb. 8co. Euw.
(Ooncluded from page 396)

navine now finished the description of the
practical working of the injector and its different
modifications, illustrated by drawings, I will
now endeavour to explain the different pheno

mena that take place during the working of the
injector, and which, at first sight, might seem
paradoxical. The first step towards explaining
the action of the injector will be to explain what
is generally called the *‘induced current.” The
induced carrent bas received its name from the
faot that & column of air, gas, or other fluid i1

motion always has a tendency to draw into itselt
and along with itself atoms or particles of the
fluid through which it moves. This phenomenon
oan be obeerved in many ways; if, for example,
we would apply asmall blow-pipe, of one-sixteenth
inch diameter at the nozzle, to the end of a piece
of, say, three-quarter inch gas-pipe, open at both
ends, and blow through the blow-pips, we would
find by applying a lighted candle to tke
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mouth of the gas.pipe that the flame would'

be drawn into the latter. Also, if we
drilled a number of small holes in the gas-
pipe, and then blew a strong current through it,
we woyld again find by applying a caudle to one
of the holes that the flame would alsoin this in-
stance be drawn in through the hole. Another
instance is the ordinary bellows for kitohen
use, far it ianot the amount of air actually drawn
through the bellows that Lrightens the fire, but
it is the amount of air drawn into the fire by the
induced onrrent that gives swch good resuits.
Thia may very easily be substantiated by apply-
ing a trumpet-shaped tube to the mouthpiece of
the bellows, and the difference in the effeot will
very soon he apparent to anyone who has not
tried it before. That the same takes place when
apslied to water may be ieen by filling & squirt
and applying the nozzle to the surface of a vessel
filled with water. As soon as motion is given to
the jet, we shall find that it will not only force
its way throngh the water, but also sat in motion
all the surrounding particles of it in the same
direction as the jet. One of the most useful
applioations of the induced ocurrent is, no doubt,
the blast pipes in locomotives, but it has also
been applied for many other purposes, mostly in
connection withateam jets—for instance, Nichol-
san used it for biasteam blastingapparatus; Golds-
worthy Gurney, and Hackworth, alsoapplied it
in different ways ; & member of this society, Mr.
Danchell, made 8 very ingenious pressure gauge
on this principle; and one of the last applica-
tions ia Rimmel's perfume diatributor. The
application, however, which is most pertinent to
this paper, is that of a steam jet to raise water,
sud this was first found out by Nioholson, and
since used by Buurdon, Du Tremblay, and Mr.
Danchell, who alséo used it to raise other liquida
than water. The theory of the * induced cur-
rent” no douht rests, first, on the fact that the
atmospheric airpresses with an equal force in all
diveotions, and it comsequently follows that,
whenever there is created even a partial vacuum
ouly, the atmospheric pressure will immediately
foroe either air or other fluids in the vacnous
spaca. For instance, if we draw a buocket of
water out of a well, it does not leave a holein
the water, but fillsup immediately the vacanoy is
made. 8econdly, the theory that all fluids con-
sist of very minute atoms of a globular shape,
snd of equal distance, makes it much easier to
understand how the disturbance of a number of
them by a forward moving column of fluid will
aot upon all the nearest in contact and carry them
slong with the current (theoretically, it ought
to act upor the whole mass of fluid infinitely),
for as the moving oolumn consists of minute
globes, similar to those of the fluid through which
the column moves, the moving globes and the
globes at rest are, g0 to say, intermingled in such
& manner, being kept together by the atmoapheric
pressure, that it would be impossible for the
moving colamn to proceed without either forcing
the globes out of their places or carrying them
along. Thoseforced out, it must be recollected,
will immediately be replaced by others, which, in
their turp, will undergo the same prooess. When,
for instance, & screw steamer is forced through
the water at a speed of, say, twelve knots per
hour, and dead calm happens to exist, anyone
ou board, looking at the ship’s side where it is in
contact with the stagnant water, will almost be
able to perceive the same process taking place
a8 above described.

In applying this theory of the *‘induced cur-
rent” to the injectar, it seems that the first ser-
vice it has to perform consists simply in creating
& vacuum in the space surrounding the steam
cone, by drawing out all the air, and thas at the
same time also creating a vacuum in the tube
leading to the supply cistern. It must here be
remarked that, the first steam entering the in-
Jjector will drive all the air out of the combining
cone, the overflow chamber, and the receiv-
ingcone. As soon as a partial vacunm has been
formed in the water supply tube, the atmospheric
air, pressing on the surface of the water in the
cistern, will force it up through the tube into the
injector from a depth corresponding to the
vacuum oreated, and which is generally from bit.
to 7ft. It may here be worth noticing, that
many others before Giffard had arrived so far aa
to lift up the water by the assistance of a jet of
steam, but from this commences M. Giftard’s
discovery, viz., that the steam, after coming in
contact with the water, and after being partial y
or wholly condensed, should still be able to force
its way into the oiler against the full pressure
of the steam, arrying along with it an additional
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supply of water, and that, even although the
steam is taken from the same boiler and at the
same stoam pressure as that against which the
feed water las to be forced. This is the so-
callad paradox which has given rise to so many
suggestions and surmiges, and causod so great
a difference of opinion amongst the profession.
Now, the second service the ‘‘induced our.
rent ” has to performis to draw the water into the
combining cone, where it comes in contact with
the steam jet, and immediately takea part in
the tremendous speed of the steam (being,
according to II. C upwards of 1,800ft. per
second), but only a proportionate part of the
velocity is imparted to it, ag the steam at this
point is being condensed with immense rapidity,
and this causes the water to rush into all the
vacuous spaces formed by the sudden condensa-
tion. The water thus mingled with the partioles
of steamn which have not had time to return to
the lignid state as quickly as it was deprived of
heat and pressure, is at once carried along at a
speed reduced from the original velocity of the
steam, in inverse proportion to the number of
pounds of water which is required for the con-
densation of one pound of steam, and adding to
this the pound of steam itself which has re-
turned to the liquid state. The rapidity with
which even a large amount of steam is condensed
can best be understood by looking at the vacuom
gauge of a large ocondensing engine, at the
moment “when tho slide valve opens the com-
munication between the oylinder and the con-
denser, and allows the whole contents of a
cylinder, of, say, 50 square feet area and 4ft.
stroke, making about 200 cuabic feet of steam of
a total pressure, of, say, 20lb., toempty itself
into the condenser without any perceptible
change in the vacuum. After the water has
thus been set in motion by the steam jet impart-
ing to it a proportionate amount of its velocity
and momentum, it remains to be seen whether
this velooity is great enough to avercome the
head of water, corresponding to the steam pres-
sure against which it has to force the water into
the boiler. To make this better undorstood it is
proposed to reeort to figures, and to use as an
example, injeotor No. 8, feeding into a boiler
carrying 60lb. preesure, the temperature of the
feed water to be 60 deg., and the temperature of
the water after condensation to be 140 deg. In
this instance tho velocity of the steam rushing
into the combining cone would be 1,824ft. per
second, taking the vacuum at 3}lb. per square
inch, By referring to tables Nos. 1, 2, and 3, it
will beseen how this is calounlated. The velocity
with which steam flows into a vacaum is pre-
cisely equal to that whioh a liquid of the same
weight as the steam would acquire in falling
through the height of a column lin, square®
equal in dead weight to the pressure of steam
per square inch. TLis height is found by divid-
ing the total preesure per rquare foot by the
weight of one cubic foot of the same steam.
Having found the height, we apply the usual
formula for falling bodies, to find the velooity in

feet per second, but instead of 8 ‘/% X 144,

the shorter formuls, 96 ‘/-’l is used (see table
w

No. 1).

Ag, however, in this instance the steam does
not flow into a perfect vacuum, but into a par-
tial one, the counter.pressure must be deducted,
as shown in formula 11/ C, table No. 8. We next
bave to find the amount of water required for
the condensation of 11b. of steam, which, accord-
ing to formula 111, table No. 8, gives 13lb., and
adding to this the pound of condensed steam, we
get 14lb,, which divided into 1,824ft., gives
130ft. per second, being the reduced velocity
with which the feed water rushes across the
interval between the combining and the receiv-
ing cones. The next point to be taken into con-
sideration is the head of water corresponding to
the steam pressure in the boiler to be fed,
against which the stream of feed water has to be
forced. This is, for 60lb. pressure, equal to a
head of water of 138f.; and to compare this
with the reduced speed of the steam of 130ft.
per second we must also reduce the last figure
into head of water, which, according to VL.,
table No. 5, is equal to 264ft., and 264 — 138 =
126ft., which again corresponds to a velocity of
89-8ft. per second, and this is, consequently, tho
theoretical speed at which the water ought to
enter the boiler. From practical experiments
we find that about 1,080 gallons are fed into &

boiler by No. 8injector, under the circumstances
mentioned above as an example. 1,030 gallons
per hour are equal to 78'969 cubic inches per
secoud; and dividing this by ‘08 square inches—
the area of the reeeiving cone—we get 887in., or
82ft. per second; the real velocily, as com
with the theoretical, 89 8. per second. It bas
been urged that the size ofthe check.valve would
prevent the water from entering, on account of
its area.being 8o much in excess of the receiving
cone. This, however, is not the case; and as
the receiving cone at the first rush of the water
will be filled, the stream or jet has only to con-
tend with a solid column of water, which will
act as & ramrod in opeuing the valve; and the
valve once open, the superier velocity of the
inward current will easily keep it open, and allow
the water to enter the boller in spite of the
paradox attributed to theapparatus. Infact, the
working of the injector is simply dependent on
the question whether the g with which the
steam and condensed steam amd thefeed water
enter the boiler is great enough to overcome
the head of water in the boiler resisting its
entranoe.

From formula III., table No. 8, it will be seen
that if the feed water is very hot a mach larger
quantity of water will be required to effect any
condensation, and the speed of the stream will
thereby be ro much reduced that it cannot over-
come the head of water in the boiler, and conse-
quently the feeding will at ance become impos-
sible.

Table No. 1 gives the formula I. for the speed
with which steam rushes into a perfect vacnam.
Table No. 8 gives formula II. for the speed at
which steam flows into steam of lower tempera.
ture, the atmosphere, or a partial vacuum. It
also gives two arithmetical examples, A and B,
worked out in full. Table No. 8 gives an ex-
ample (II., C) of the speed of steam flowing into
an injector No. 8 whilst at work, It also gives
formula III. for finding the number of pounds of
water it takes to condense 11b. of steam, and its
application to the example used above. Table
No. 4 gives the head of water corresponding to
the boiler pressure; and next, M. Giffard's for-
mula for calculating the amonnt of water fed
into aboiler by the injector. Table No. 5 gives
the formula VI. for reducing velooity into hesd
of water, and also the theoretioal velocity with
which the water is fed into the boiler, and next,
it gives tho real velocity with which 1,030 gal-
lons pass the orifice of the receiving cone, being
*08 square inches in area.

This being the end of the theoretical investi-
gation, we will now turn to the practical appli-
cation of the injector as a feed apparatns, and
here also exists some difference of opinion
amongst engineers, although to a great extent
unfounded, as the injector seems to bave many
advantages over the ordinary pumps. It has, for
instance, no parts in motion while working ; con-
sequently it is not affected by wear and tear of
sach parts as are constantly at work in the
pumps. Ina pump there is a blow for every
stroke ; the continuation of these blows cause
leaky joints, and, in extreme cases, bursting of
pipes, &o., not to speak of the oocasional re;_)lm-
ishing of valves and valve scats. This is entirely
avoided in the injector. Next, the amount of
feed water can much essier be regulated to suit
the requirements of a boiler than it can with a
pump, and as the injector is entirely indepem!ant
of the main engine, it is able to feed water into
the boiler whether the engine is workiog or not,
a point which is very important. It may be
said that a donkey engine can do the same;
true, but the donkey not only absorbs all the
steam that is required for its working, b.ﬂt it
also causos a reduction of the temperature in the
boiler when feediag iuto it; this is not the case
with the injector, and the reason is, that thefeed
water takes up nearly all the heat from the steam
at the moment of condensation in the combining
coue and returns it to the boiler, and thus it
makes up to a great extent for the fact that it is
limited as to the nse of very hot feed water.
What has been said about the donkey absorbiog
all the steam required for its working, applies
equally to the pumps worked by the main engine,
but here wo find even an additional loss in the
faot, that as a rule the pumps cannot be disoon-
nected, and, therefore, absorb stesm to drive
them even when they are not feeding water 1nto
the boiler. Although it is true that the injeckor
oannot pass feed water beyond a certain tempe-
ratare, it is also equslly true that the heating of
the fped water can in most instances be dove
after the water has passed the injector, to avy



DEecEMBER 29, 1865.

THE MECHANICS’

MAGAZINE.

411

amount required under the circumstances, and
it may not be uninteresting to know that a great
many injeotors are in use where Green’s, and
also Twibill's economisers are at work. These
receive the water from the injector, and then
smbject it to the waste heat passing from the
boiler flue to the chimuey. Acoording to the
opinion of locomotive engineers, it is very seldom
that engines ave sent into the shops for repairs
owing to defeots in the injector, whereas it has
been stated that about one-third of the engines
coming into the shops for repairs, do 8o on ac-
count of defects in the pumps and their append-
ages. Upon the whole, therefore, taking every-
thing into consideration, it seems that the in-
jeotor is undoubtedly preferable as a feed appa-
ratus compared with the ordinary pumps.

In conclusion, it must be distinotly understood
that the mathematioal demonstration given below
isnot put forward as aninfallible production, but
merely as an attempt to substantiate with figures
what seems to take place when the in.
jector works; and if we have thereby advanced
one step farther to clear up the mystery
that seems to sarround the injector, the object of
this paper will have been fully obtained.

TasLe No. 1.
v = velocity in feet per second into a perfect

vacuum,

h = height in feet of a uniform column 1 inch
square and equal in weight to the given
pressure *‘ p”’ per equare inch.

p = total pressure per square inch.

= total pressure per square inch of steam or
other fluid, of a lower preasure than *‘ p.”
w= w?‘lgh’t, of 1 cubic foot of steam of pressure

pl

v=8Vh
=2 %14
w

rv=8 2 1
w
=96 /l
w
TaBLE No. 2.
v=296 VP -pI
w

This formula applies when steam flows into steam
::cl::er pressure, the atmosphere, orml i
m,

11—

1776

1759

=96 Y426

=96 X 2064

= 1981 feet per second into a

perfect vacuaum.
=06 (/787 =147
*1769
=96 V34l
=96 X 18'47

=1778 feet per second into the at-
mosphere.

TasLe No. 8.
C. v=08 ¢/ 147—112
‘1759
=96 V361
=9 X 19
= 1824 feet per second into the combining
oone, vacuum = 3'5lb.
H = total heat of steam.
T = temperature of water after condensation.
t = temperature of feed water.

N = number Ibs. of water necessary for the
condensation of 11b, of steam,

H—-T

T—t

- 1175° — 140°

T 140° — 60°

_ 1085

=13. 13lbs. 4-1lb. =14

A, v=96

II... N=

and !%4 = 130ft. per second
TasLe No, 4.
. Head of Waiter.
IV.— 60lb, of steam == 138ft.
147 _ 80
339 188

M. Giffard’s formula :—

Ve— d = diam. in millimeter.
Qin gallons =616 d* V P in Atm,
=616 X 64X 2
= 788 gallons per hour.
TaBLE No. 5.
Vi— v=8Vh

e
= (1_8-3")2 = (16'25)
= 264 feet

264 — 138 = 126

v=28 V126 =8 X 11'225
= 898 feet per second.

VIL.— 1030 gallons per hour = 17:17 gallons per
minate.
*986 gallons per
second.
= 0457 cubic feet
per second.
0457 X 1728 = 78'969 cnbic in-
ches per second.,

78'969

= 987 inches per second
= 88 foet per second.

Beetings for the Ilech,

Tuxs,—Royal Institution.—*' On Sound” (Juvenile Lec-
tures), by Profeesor Tyndall, 3.

Tauss.—Royal Institution,—*¢ On Sound ** (Juvenile Leo-
tures) , by Profestor Tyndall, 3.

Fr1,—Architectural Association.—* Fir and Pine as used
iu Modern Buildings,” by Mr. T. A. Britton,

1.30.
Sar.—Roys! Institation.—* On Sound’’ (Juvemile Lec-
tures), by Professor Tyndall, 3.

NOTICE.

Tae Publisher of the MECHANICS' MAGAZINE
begs to notify that on account of the difficulties
attending the collection of moneys in different
parts of the country, in future no one will
receive the MEcHANICS' MA@AZINE direct from
the office, through the post, who has not paid
his subscription in advance. All who object to
this plan are respectfully requested to order the
paper through their newspaper agents.

TO CORRESPONDENTS,

The Mxowaxios' MAGAsINE is sent post-free to sub-
seribers of £1 1s. 8d. yearly, or 10s. 10d. half-yearly, pay-
able in advance, Post-office orders made payable to Mr.
R. A. Brooman, of 166, Fleet-street, E.C.

‘Advertisements are insertsd in the MxomAN1os' Maga-
s1ex at the rate of 6d. per line, or 5id. perline for 6 inser-
tions, 6d. per line for 13 insertions, 44d. for 26 insertions,
and 4d. a line for 82 insertions. Each line consists of
about 10 words. Woodouts are charged at the same rate as
type. Special arrangements made for large advertise-
ments.

All communfcations should be addressed to the Epirox,
166, Flest-stroet.

"o izsure insertion in the following number, advertise-
ments should reach the office not later than 5 o’clock on
Thursday evening.

We must absolutely decline attending to communica~-
tions unacoompanied by the name and address of the
writer, not necessarily for insertion, but as a proot of
good falth,—Ep, M. M.

Rxcxivep.—L, Bros.—N. W., jun., and Co.—R. P. E.—
T, H.E.~W. H. G.—E. K. A.—H. and Oo.—W. W.—
T. B,—R. E.~W. H.—J. H—W, E.—R. A. T.-—Constant
Reader (Lewes).—Messrs.S.W. and Co.—T. H.E.—F. 8. F.
(Shaoghai,)—W. C. T.—H.and B.—J. D,

Mr. B. D.—We shall be glad to see you or to reccive
your address.

Hiscellunen,

It has been announced at' Chatbam that a com-
mittee is about to be appointed to inquire into the
whole principle on which the fortifications now in
progress are being constructed, with special refer-
ence to the advisability of discontinuing their erec-
tion on the existing principle and adopting the
“Hercules” target principle.

From Arkansas we learn that coal, fully equal to
the Pittsburgh, exists in abundance in the imme-
diate vicinity of Forth Smith city. Petroleum, itis
said, has been found, and, upon a thorou h ex-
ploration, will become an important article of com-
merce.

The Ancona Railway is practicable from Rome to
tho tunnel beyond Foligno, and an experimental
train was run recently over the line.

The Royal Society of Fine Arts of Ghent has de-
termined upon a grand international exhibition of
photographic objects. It will be under the joint
patronage of the Belgian Government and the town.
. Weunderstand thatthe last of the popular plough-
ing competitions for the year took placeon Thursday,
the 21st instant, at Withington, Herefordshire. The
competitors were Brown and Parser, the two cele-
brated plonghmen of Messrs, Howard ; Barker, the
champion of Meesrs. Ransomes and Sims ; and four
champion men of the district. The Ipswich man
had here to contend against both his formidable
rivals from Bedford ; but they could not prevail
against his matchless ploughing ; and the prize was
accordingly awarded to Messrs. Ransomes. We
learn that this firm have won nine out of the last
eleven matches this season at which they have com-

peted.

Tt is stated that by means of the machine for mi-

croscopic writing, invented b§ Mr. Peters, the
words, *‘ Mathew Marshall, Bank of England,”
can be written in the two and-a-half millionth of an
inch in length,
- The American Academy of Arts and Sciences has
given the Rumford gold medal to Professor Tread-
well, of Cambridge, * for improvements in the ma.
nagement of heat, made and put in practice by him
in constructing cannon of a series of coiled rings,
in the year 1842.”

Only 60 parts by weight of charcoal are required
to produce 100 of Austrian charcoal iron. The ore
is a brown decomposed spathose ore, containing
when roasted 52 per cent. of iron.

The story of the silting up of the Hooghly isnot
q:ite 80 baseless as was supposed. It now appears
that the Rungafalla Channel, the only one navi-
gable by large ships, isin a state of commotion,
and that a new ge is opening up.

According to the American official account of the
export of petroleum from all the ports to all the
world up ta the 31st of July of each year, the num-
ber of gallons for the last three years were : —1865,
7,010,650 ; 1864, 15,071,681 ; 1863, 15,105,844.

The vestry of Marylebone has resolved to oppose
a project for an underground railway from the
Baker-street Station of the Metropolitan Railway to
Oxford-street.

The Indiana Legislature lately passed a resolu-
tion inquiring_ into the expediency of licensing
locomotive engineers, makingthem all pass exami-
nation as to qualifications, moral character, &c.

It turns ont that the new screw pile moorings sent
out in consequence of the cylcone, at such unneces-
sary expense overland, do not suit the bed of the
Hooghly, the fine mud of which will not hold
them. Government has,appointed a committee
to investigate the matter.

The number of patents issued in America since
January 1, 1865, to the end of November was 6,220,
The estimated number to be issued during the
month of December is 450, makinga total of 6,670 for
the year 1865. The number issued in 1864 was 6,220.

A Philadelphian paper states that a company has
just laid down an iron tube of eix inches diameter,
capable of transporting_ 20,000 barrels of oil in the
twenty-four hourafrom Pithole to the port at about
one-third of the present cost. The tube is not con-
structed on the London plan of blowing or sucking
anything along, but with & regular fall of 5O0ft. to
the mile.

We have to announce the death of Mr. Alan
Stevenson, eldest son of the late Robert Stevenson,
the well-known ecivil enﬁ'neer, and author of the
Bell Rock Lighthouse. He was born at Edinburgh
in 1807, and pursued his father’s profession until
obliged by illness to retire from work, though not
before he had made a name for himself by the ser-
vices he performed as engineer to the Commis-
sioners of Northern Ligbthouses.

On Monday next, the 1st proximo, the act nassed
in the late session to establish a fire brigade in the
metropolis will come into force. The brigade will
be under the control of the Metropolitan Board of
Works, and Captain Shaw has been appointed
chief officer. The plant of existing fire-offices is by
the act directed to be traneferred to the Board, and
a force of men maintained. Arrangements have
been made, and on Monday the Board will take
the management of all fire-engines and an efficient
force of ofticers and men.

The Queen has conferred a baronetcy on Sir
Roderick Murchison, the venerable President of the
Royal Geographical Society, in recognition of dis-
tinguished merit and attainments.

It seems probable that the Prusmian North-Pole
expedition, as projected by Dr. Petermann, will
really be undertaken next year, as both Count Bis-
marck and Gereral von Roon, the Minister of War,
are in favour of it, and have promised the assistance
of the Btate.

We have occasionally to draw attention to the
trifles upon which some of the inventive energy of
the country is expended. The latest which has
come under vur notice, is an instrument for pick-
ing the collected dirt from the barrels of keys ! just
as if & pin, or failing that a toothpick, would not
answer the purpose. Wearo certainly re‘mmded of
Hogarth’s complicated machine for drawing corks.
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" Patents for’ Fnbentions,

ABRIDGED SPECIFICATIONS OF PATENTS.

Tas Abridged Specifications of Patents given belqw are
classified, according to the subjocts to which the respective
inventions refer, iu the following Table. By the system
of classification alopted, the numerical and chronologiocal
order of the spocifications is preserved, add combiued with
all the advantages of a division into classes. It should be
understood thatthese abridgement: are prepared exclu
sively for this Magazine from official ocoples supplied by
the Government, and are therofore the praperty of the
Proprietors of this Magazine. Other pape:s are hereby
warned not to produce them without au acknowledge:
ment i— .

BoiLwns Axp Fosxacus,—1510, 1517, 1521, 1523
BuiLDINGS AND BUlLdiNe MArTmMiALS,—15833
ONEMISTRY ANV PHOTOGRAPHY—1515
OvLTIvaTION OF THX 801, including agricultural imple-
ments and machines,—1503 .
BuzcTRiCAL APPABATUS,—1641, 1544 B
Fisrous FAsrics , including machinery for treating fibres,
fnlp. paper, &¢.,—1513, 1314, 1519, 1534, 1526, 1530,
850, 1551

.

Tndi "

Foob axp Bavesiaxs, i p for preparing
fand for men and animals,—1520, 1535, 16456

FURNITURE AND APPAREL, including houssuold wtensils,
time-keepers, jewellery, musical instruments, &c.,—
1508, 1818, 1528, 1629, 1537

GrNxrAL MACHINERY,—1527, 1531, 1538, 1534

LianTine, HEATING, AMD VENTILATING,—1507, 1513, 1548,

N“/;u, fucluding apparatus for their manufacture,—
180

MisoxLLANEOUS—1522, 1536, 1539, 1640, 1547

RoADS AND VrmiCLES, inoluding railwav plant and car.
riages, saddlery, and harness, &c.,—1532, 1511

B8u1rs AXD Boars, including their fittinys, —Nons

Brean EnainNxs, &c.,—1504, 1509, 1518, 1638, 1542, 1543

WARFARE,—1505, 1525, 1546

1502 H. ManTix. Improvements in apparatus for signal-
ling on railway trains, and for ¢flccting communication be-
tween paris of such trains. Dated Juna 1, 1835

In ocarrying this invention iuto effeot, sliding hars or
rods are applied $o the compartments of a train of car-
riages, and they ave connected together in pairs, so as to
be simultaneously moved in opposite directions, in order
that signals carried by them may ho exposed to view or
withdrawn therefrom at each sido of tho carriage, These
rods or hars are retained in position to withhald thesignal
from view by a stop, whilst the tendoncy of them is vo be
broaght into view by the action of a spring or otber pres-

transforming without any mechanical means of atmo-
spheric air into gas suited for lighting and heating pur-
poses by the passage of air over light inflammable essences
of petroleum, beuzine, or other hydrocarburets, and this,
whatever may be the form of the apparatus employed for
effecting such transformation, without the aid of any appa-
ratus for induciog artificially the cutravce of the atmo-
dpheric air and the escape of tho gases, which «are thus
natarally or sy ly g d in the said tus.
DPatent completed.

1508 T. BRINSMRAD. An improved exercising chair for
infunts. Dated Juoe 1, 1865

The base of this exercising chair covsists ol a plank of
wood supported upon suitablo feet. . To one end of this
plank is connected a second plank or spring board, which
may be either attached to the former tigidly by a block at
one end, or by means.of a hinge,in which latter case a me-
tallic spring will be inserted between the swo plauks. The
second plank or spring board is placed at an acute angle
with the former, do that its free end rises up several inches
ahove the corresponding end of the base, and a chair or seat
is secured to or formed oa the free end of the said plank or
spring board, From the first or bass plank a vertical or
slightly inclined board rises up in front of the seat or chair,
so that a child placed in the latter can easily reach the
former with its feet. It will be evident that if an infant
beplaced in the chair or seas, and properly secated by a strap
or otherwise, the slightest movement of its feet against the
vertical or slightly inclined board in front of the seat will
cause the spring board, together with the sea or chair and
the infant; to spring up and down. Patent completed,

1609 T. E. Wnicur. Certain smprovementson ** Bour-
don's’’ well-known steam pressure gauge. Dated June 1,
1865

Tnese improvemants in Bourdon's steam pressure gauces,
patented in this counmtry in the name of O.Covper (No.
12,689), the 15th December, 1849, cousist, first, in making
the vartly cironlar tube forming tho motive power of a non-
oxidising aad more clastic metal than has hitherto been
used in the productin of this description of pressure
gauge, and by which the instrament will Lo rendered moro
enduring and cortain in action,as the pressuro however great
will not have the effect of setiing the tuba in its expanded
oondition,a defect (after comparatively limited use)common
to this doscription of pressure gauge. Instead of the tube
o! metal being composed of aopper and zino, commonly
known as brass, the inventor diminishes these proportions,
and adds nickel, varying the proportions 8o as to obtain
thoadditional hardness which gives it the ocondition essential
to provent the metal setting under great pressare, as the
additional hardoess affords that elasticity aud steel-like
quality desirable for this ohject. wixture, or its
equivalent, also enables the inveator todnish this part of
such pressure gauges with a brilliant whito surface, by which
any defect or flaw in the metal will at once exhibit itsell.

PP

sure when they are released from such stop. The releasing
is effacted by a stud or tappet from an axle acted upon by
a lever handle or winoh in position to be worked hy a pas-
senger. The invention also applies indicating apparatus
in she compartments appropriated to those in charge of a
‘train to indi in soch [ the particular part
of a train where attention is ived. l’atemt abandoned,

1504 D, Haxcook and F. Bagxes. A new or improved
method of obtaining motive power, together with certain ma-
chinery or apparatus for applying the samne. Dated Juve

1,1 .

This invention is carried out as follows :—Upon a shaft
or axle (by preference hollow) the inventors insert aseries
of radial arms, also hollow, and perforated at their outer
ends. To the oater end of each shaft they attach flexihle
vessels capable of expansion aad ion, and made by
preference of india-rubber. The hollow- shaft is mounted,
and free to revolve on another shaft or axle which is formod
with two valvesin it on opposite sides. One ot these vatves
is in communioation with a pipe through which air, gas,
steam, or other fluid is conveyed to one radial arm ata
time, and when air is used from a bellows, fan, or other ap-
pliance, for generating the same, the othoryvalve allows
the air or other fluid to escape from the radial arms. To
apply the apparatus the inventors place it in a tank or ves-
sel containing watersuflicientlsdeep to cover ur nearly cover
the top of the flexible vessels attached to the arms; sup-
posing air to he used they admit it t the arms and thence
to the vessels, aocording to the direction in which the
wheel is to revolse. Oae veasol is first filled, and the buoy-
anoy thereof causes it to rise, and the wheel consequently
to commenoe rotating ; as the flexible vessel rises, the next
veasel becomes filled with air by the orifice in its arm com-
ing opposite tbe valve, and 80 on for all the vessels until they
gob over the cent:e of gravity; the other valve then opens,
aad the air from each vessel successively escapes asthe arms
desoend until the vessols are again filled on ths other side,
and rises as beforo desoribed. Patent abandoned,

1508 H. AuLmax, Certain improvements in the forma-
tion and construction of metallio vessels, chambers, or hol-
low oylinders used in hydraulic apparatus, cannon, or heuvy
guns, and for liks purposes. Dated Juoe 1, 1865

The patentee claims the applicition of brass or other ana-
logous soldering material to the strengthening cvils of
gans, cylinders, or other articles preparcd and treated in
the maaner described. Patent completed.

1608 H. AvuMaxn. Certain (mprovements sa the manu-
Jacture of iron and steel, and in apparatus connected there-
with. Dated Jane 1, 1865

This invention ists in the ion of a drawing
prooess in reducing and laminating iron or steel for the
rolling prooess, as in ordinary ; by this means the fibre or
laming becomes mush more condensed, finer, and of much
groater toughness than the fibre or lamine of rolled iron.
HFatent completed.

1807 W, Craxx. Improvamnents in the means of carbu-
retting or treating aeriform fiuida for lighting and heating
ses. (A communication.) Dated Junel, 1866

e patentee claims employing and constructing appa-
ratus of any form composed of superposed reservoirs con-
taining a oertain quantity of light intlammable essence
(such as American petroleum, benzine, or other hydrocar-
burets), which reservoirs are connccted together by tubes
sorving for tho passage of the ambrant air to be transformed
into gas forlighting and heatiug purpo-es, all as described.
He also claims the exclusive right of placing the res:rvoirs
in commaunication with a supply chamber hasing a cons®ant
flow, as also of disposing one or more dia,hragms of wire
gauze in the tubes abose mentioned, for the purposs of in-
tercepting tho passage of the flame. Lastly, he claims the

S dly, the impr ts ists in applying precious
stones, or other such like sultable hard material, for the

‘piniona to work in that retain the lever o levers, quad-

raat, and pinions, or, in othor words, the mechanical parts
in counection with the floger or indicator of suoh
Patent abandoned

1511 T, Huxt,  Improvements in the construction of
permanent way of railieays. Dated June 1, 1885

‘This invention convists, firstly, in the division of each
slo:per into two parts or halves longitudinally throunghout
its whole length, one ead of each part or half hariug a pro-
jection upon its upper surface, which fits against the inside
of the rail, the other end having a vimilar projection which
fits against tha outside of the rail; the projections oa the
other half of the sleepor are placed iu the reverse position
as regards the rail, which is gripped batween the respective
projections by a wedge or wedges, or by bolts, Secondly,
1a the division into two halves longitudinally of only a
portion of each end of the slceper, the central portion
beirg solid, and secured to the above-mentioned halves by
holts. Thirdly, in the division transversely of the sleepers
into two or more parts, so that in the evcnt of fracture of
any one part the entire sleeper is not rendered useless, but
may he repaired by simply replacing a sound part for the
fractured noe. Fourthly, in having a rib or ribs or corruga-
tions on tho under side of the sleeper, in order to givo the
desired stiffoess and streagth, which rib or ribs or corru-
gations may, if necessary, be so arranged as to preveut the
holts which secure the rail and slospor together from tura-
ing round. Patent comploted.

1512 H. MALLET,
lace in twist luce machines. 1)ated June 1, 1865

In the manufacture of imitations of Valencienunes lages
in twist lace machines, the puried or looped edges have
heretofore been produced in various wavs. Now according
to one part of the present invention, the loops of the purle
are so formed as to be closed at the roots, and there they
are also intersected by a single thread, while the loops
forming the purls are each beyond the root produced by a
single thread, or two threads slightly twisted and worked
as a single thread. When making lacs in imitation of
Valenciennes lace the inventor produces the ground by
the employment of two warp threads to cach bobbin theead,
and where there are to bu weavings produced the hairs of
warp threads aro wouud on separate beams, so that the
two warp threads of a carriage or bobhin thrcad may be
worked up unequally; and then, in place of the hairs of
warp threads passing through the woaving sido by side and
as one warp thread, and also in placs of employing extra
warp threads as weft threads, ons of each of such pairs of
warp threads is used as weft threads, or as a boundary
threcail to the weavinus, and thvs the corded or ribhed
effect. heretofore resalting from the use of pairs of threads
as single threads in the weaving is avoided, and the cut-
ting off of threads, as when extra wefting threads are used,
is rendered unnecessary; the weavings thus prodaced are
like what have heen prodaced when using one warp thread
to each bobbin vhread, and they are forined on a ground or
net of t¥0 warps to a bobhin. Putent completed.

1613 W, E. Newrow. An improved pocket lantern. (A
communication.) Dated June 1, 1865

This invention is not described apart from the draw-
ings. Patent completed,

1514 W. E. Newrox., Improved machinery for raiting
the pile of woven or other fabrics, (A cowmunicatiou,)
Dated June 1, 1888

The patentes claims, first, raising the pilo of the fabric
hy opecating upon thn latter with teasela, cards, brushes,
or’other pile prodacing apparatus, in different directions,
such as Jongitadinally Jaud transversely. Scoond, the ar-

of tus or hanism set forth, whoieby

P

Improvements in the manufucturs o/.

this oompound operation may be effected in ome and the
same hine.. Patent oompleted,
1518 H, Aviuan,

Certain improvements (n ths means

ployed for the pr [? tRe iguition of matter cupalle
of comnbustion or explosion, Dated Jene 8, 1968

This invention may generally be described ag being the

employment .of oertain gases, such as carhovic acid gas or

other gases of a similar oharacter, in which combustion
t bo easily maintained. Patent pleted.

1616 J. NUTPALL. Improvements in valves for steam and
other Anide and liguids, . Dated June 3, 1865

This invehtion consists in making steam and other valves
of a segmental form, and fitting the valvein a oyliudricg
0ase or hox ; the spindle of the valve passes at one or bot!
ends through a ssufiog-box ia the lid or lids of the box or
case, and to it'is or are fixed one or more projections, with
recesses containing springs, which act on the se, tal
valve, and hold it azainst iwe face. When the valveis
opened by a bandle fixed to the spindle or otheswise, the
sieam or water, ur other liquid or fluid, is at libessy to
flow frealy through the valve-box, and through ao opening
in the hridle which connects the valve to the valve spindie,
thus allowing aa uuinterrupted current to pass from one
pipe to another, when the valve-box is placed in a line of
pipes. Patent completed,

1517 T. PritcHARD, Jmprovements i furnaces used in
the manufacture of welded sron tubes. Dated Juue 3, 1865

The p claims ¢ ing a blast or blasts of air
into the heating chambers of the said furnsces, by prefer-
once at the leading or firoplace end, and nearly opposite the
bridge, the sald blast or blaste being delivered into igmited
fuel, so as thereby to produce a g bustible mix-
ture, by means of which, and the fire frcm the fireplace,
the strips or skelps in the heasing chamber are rapidly and
uniformly heated. Patent compisied.

1518 R. A. Broox \X. Improvements in electro-magnetic
clocks and other timekzepers, (A communication.) Dated
Juno 32, 1865

This invention oconsists in the use of electrioity to set
timekeapers guing directly by electro-magunetism, so that
the electrio curreut only exerts its actioa whea the pen-
dulum is reduced to a fixed minimum of ascillation, and
that a new impulss by electro-magnetio power only takes
place when the force of the preoeding impulsion is spent ;
it s thorefore the clock itself which regulates the supply
ot électricity, after a time depending npon the power of che
battery, with a constant carrent or not. FPatent completed.

1519 W. Gippand J. Moore. Improvements ém the
munufucture of pde fadbrics, Dated June 3, 1868

By these improveuicnts the paten:ees produce togetber in
the same loom at the same time two distirct fabrics,
which are simply held together face to face during the
f ;rm;tion of rows of pile on such two fabrics. Patent com-
pleted.

1520 G. Kent and W. . Wesr. Improve nents in appa-
ratus used when bouiling milk. Daved June 2, 1885

This inveution consists in applying to vessels in which
milk is boiled apparatus so constructed that, when the
milk boils it shall be caused t3 flow up the interior ot the
apparatus over the top thercof, and descend down the out-
side, by which the milk will be prevented boiling over the
vessel in whichit is botled. Patent abundoaed,

1531 H.E. NewtoN, Improvements in steam boilers.
(A communication.) Dated June 3, 1965

This invention consists in inserting between that portion
of the boilers subjected to the direct action of the fire and
the main body of the water a semicircular false bottom or
liuing, which is 30 arranged as to allow a narrow space be-
tween it and the boiler plate, so that the water may circa-
late freely all round it, and also that there may be a com-
paratively small quantity of water actod apon at one time
by the heat of the fire boiler. Steam will by this means
be generated very quickly, and as it passes out of the
narrow space or chamber it escapes ipto the upper portion
of the ha:liler in a completely disengaged ctate. Patent
abando..ed.

1523 F. J. Bourox avd H. Matacsox. An smproved
process for producing printing surfaces. Dated Juae 2, 1865

T'uis inveation has for its object to produoe printing sar-
faces on stone, zinc, or other metal or saitable sul y
partly by the agency of light, aud partly by the actioa of
chemical agents vn the sarfacvs to be operated upon, 30
that the surfacss when prepared may be used for printing
therefrom with ink, as is well known in lithographie,
zincographic, and other printing surfaces. Lalent com-
pleted, .

1523 J, SHEPHERD.  Improvements in safety apparatus
Jor atewn boilers. Dated June 2, 1865

This iuveution ! in aa arrang of parts
whersLy, at a ceriain time, theso paris are operated by
steam, .nd the safoty valve is lifted, whereby a greater
aperture i3 obtained for the escape of steam from the
hoiler than would bo the case il the safety valve was not wo
litted. Patent abundoned.

152¢ T. Forsten and J. E zY,
loowms for wewving. Dated June 3, 1885

This inveation has for its ohject to take up or wind the
cloth oc fabric as it is produced either ina hand or power
lovm ou to the ‘‘ cloth beam’’ or roller, by means of a
positive motion drawn from & part of the loowm itself,
Patent adand med.

15625 A, Laxcastze.  Improvements in brecshloadiag
firearms. Dated Juae 3, 1888

‘'his invontion is nqt desoribod apart from the drawings.
Patent completed.

1636 W. HoLpEN. Improved machinery for putting twist
{n all fibrous substunces. Dated June 3, 1866

The object of this inveation is to du away with all fiys
and spiudles belooging to roving frames, and 31 other such
kiad of machine:y. ‘I'he invontor performs the invention
by revolving tubes working perpendicular or otberwise, and
which may be applied to all kinds of machines used where
fibrous substances require twisting. I’atent abundoned.

1527 ©. Tavvror. Improvements én tube cutlers and screto
stocks. Datod June 3, 1865

Wo cannot hero give space to the details of this invention,
Patent completed.

1528 E. Eastuan, Improvements in apparatus for mea=
suring the human figure for garments. Dated June 3, 1866

This invention is not described apart from the drawiogs.
Pateit completed.

1529 J. StepmessoN, JFmprovemenis in wmbrelles,
parasols, and sunshadss. Dated June 5, 1885

This invention relates to a oap or spparatus to be

Impr ts
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it mbrellas, &0., 80 §s to { such anuular groove or grooves, a ring or rings of caout- | This invention is nob described apart from the drawings
e o e e O it Ac e "ane. oho‘:w. guttu-gerchn. leather, o'r of any suitable elastic | Patent completed.

embraca the ailk, coston, alpaca, &0., seoure the same by
the  pinohing R otonid base” "X 'strip of indiarubber
solution, or other waterproof fabric, is applied down the
fold of the ing of the brells, &c. DPatent aban-

1830 W. Towxsnp. Awn improvement in the process of
doudling or twisting of yarns orthreads whereby much waste
i &muud. Dated June 5, 1868 :

is invention consists in the use of a lever or other

marerial, whereby a more effectual closing of the neck or
orifice of the bottle, or ather liquid-holder, is oltained.
Patent completed.

1540 R. A. Brooxan. Improvements in the manufacturs

1553 G. HASELTING,
jectiles for rifled ord
Junes, 1865

This invention is not described apart from the drawings.

Improvements in fuses and pro-
(A ication.)  Dated

of soap chdin appuratus emyloyed therein. (A
cation.) Dated June 5, 1888
i i faoturing soap ist in

These p n
the agitation by any suitable machinery of oils, fats, or
other ifiable materials, with salta of alkali in solution

meohanioal contrivanoe, whereby 8o soon as the y
of the twisted thread 1s destroyed, or by any means the
said thread gets out of its proper courscs, a blade or blades
is or are at liberty to act on the untwisted thread and
destroy its continuity. Patent completed. - R

1831 O. pe Beraux, Jfmpr ts $n the waoture
of rivete. Dated June 8, 1865

This iaveation refers to uwhhor’ for forming the heads
of rivets by panching off the ¢ fia " or barr at the base of
the head wirh whicu they ave, in the flrst instance, pro-
da b{ dinary hi This is eff 4 by tubulsr
or annular punches and dies, through which the rivets are
pm as they aro acted upon sucoessively. Patent oom-
» 5

18632 O. pu Beaaus. JTaprovemenis in machinery or
apparatus for bending and straightening angls éron, T-iron
and other {rondare. Dated Juune 8, 1365

‘We oannot here give space to the details of thiz inven.
tion., Patent abandoned,

1633 O. px Brraoe. Improvements in ths mynufactures
of iron piere or erections, applicabls mors especially for
carrying bridges at high elevations, or available for sheer
leys and lighihouses. ULated Juno 5, 1865

This inveation is npt described apart (rom the drawings.
Patent completed.

1834 T. Genree and J. ALLMARK.
turbincs. Dated June 5, 1885

This invention consists of a hollaw shats with a raised

chamber in the centre, in which chamber is placed or cast &
namber of tuhes or water passages in a curved form,
gradually receding from the ceatre, the whole forming a
disc or circle of whioh there may bs one or more. The
outer ends of tho tubes or water passages are reduced 8o as
to make in the aggregate a less area than the fecd-pipe,
thus causing the water to be backed up in its passage
through the tube, and causing them and the sha{t to
rotate. In some cases the patentees place over the tubes a
shell or casing with a passage for conveying away the
water after it has passed through the tubes, the shell or
ocasing being provided with one or more apertures or air
valves to assist the water in its exit from the shell. The
water is ad-uitted throush each end of the hollow shaft
into the raised chamber first mentioned, whence it passes
throagh the tubas, either into the sheli or casing, or into
any other channel of escape. Tne patentess employ the
foregoing g ¢ hine by fixing or casting to
the hollow shaft one or more wheels or ranners, each hav-
fnginita of water p of a ourved shafe, and
of any required width. ‘The said passages, as in all thesa
imp: d tarbines, gradually recede from the ceatre of the
sheft, and are redaced in area ay their discharge ends.
Patent completed.

1835 P. Coousss. An improved apparatus called *‘ the
whey exiractor,”” to de employed in the munufucture of
cheess. Dated June 5, 1866

In carrying out this invention the patentee oonstructs
pamp of any ordinary kind, preferably made ot metal, an
with metallio valves, and be makes the lower end of Lthe
suction of fine wire gauze, or of finely perforated, or, wkich
he greatly prefers, he sarrounds the lower end of the
suction pipe in and by wire gauze, oc finely perforated
material made to resemble a vessel several times larger
than the diameter of the suotion pipe. The said pump,
with fits perfurated or open-work lower part, is provided
with a stand, and when it is to be used the lower part is
placed in or amongst the coagulatod milk, from which, by
operating the puwp, a regular apd continuous extraction of

Improvements in

the whey is effected, and such whey may be discharged at

the delivery noxzle, or foroed to any desired place.
Patont sompleted.

1836 A. J. Aspinatt, An improved hand stamp for print-
m‘ tetters, numerioals, and other fiyures. Dated Jume 8,

This inventiou consists of a handle or shank, the lower
end of which is formed with a pair of forked jaws or
standards, between which are d on at ¢
axle wheels, on the periphery of which are engraved the
nameral letters or other devices required. We canuot
here give space to the details of the invoation. Palent com-
plsted.

1837 J. A. WooDRURY. Improvements ¢n paper or cloth
lined paper eollars, and in the mods of manufucturing the
same. Dated June 8, 1868

This inveation consists, ohiefly, in giving to the surface
ot surfaces of paper oollars the appearanoe of linen, or
other woven material, by passing the paper between a pair
of pressure rollers, one of which at least is covered with
linen fabric, or other substance suitab'e to seoure the
desired resuit. Putent adandoned.

1838 J. Rosxarson., JImprovements in the machinery or
apparatus for actuating the alids valves of marine stean
sngines and in the slide valves thereof. Dated June 5, 1865.

This 1 i 1 to a in ar ¢ of

with water, in any closed vessel, while under heat and ex-
traordinary pressure, in such a manner as to ocause a
thorough mixing and co-mingling of such sapouifiable ma-
terials with such solations while under heat and exvraordi-
nary pressure, gansing thoreby ap instentaneous combina«
tion of the acids-of the oils with the bases of the alkaline
s)lutions, Patent completed. .o

1541 W. E. NxwroxN. An improved photo-clsctrolyping
process. (A communication.) Daited June 8, 1885

The pateateb claims producing directly upon the :lurhc:

. it 4

Patent plet

1553 J. Howartr. 4n imoroved method and apparatus
Jor distilling coal shale and othar carbonuceous sudstances.
(A communication.) Dated June 7, 1865

The patentes claims distilling coal, shale, or other car
b ubst , for the production of oils, gases,
vapours, ‘and volatile products, by passing through the
wmaterial to be acted upon a curreav ot supcrheated sveam
in one body, in a vertical plane, or nearly so, through an
upright retort, that is, so that a body of superheated steam
shall come in contact with every portion of the smd
material, as set forth also, so combiniug devices for super-
heating ateam flues for the passage of combastivn, and a
suitable retort. or retorts containing carbonaceoud
materials, as to cause the intelnal heat, or that caused by
the.superh i steam, to always predominate over the ex-

of ary transparent p ,drawing,or ipt, p
hy the action of light, a mould capavle of yielding a cast
fn.plaster, or other suitable material, for the purposes and
in the manner described. Patent completed.

1543 F, ToLuAvSEN. An §mproved broke applicable to
various descriptions of stesm engines and also to railway
purposss. (A commaunioation.) Dated June 5, 1885

This invention consiats in converting the steam cylinder
of any stationary or other steam engine into a compressed
air cylinder, by means of an iutermediate glide valve act-
ing in conjuuction with other parts, whaceby the airis com-
pressed in the cylinder so as to form an air cushion acting
as a brake. * Patent abandoned,

1543 A. I. L. GonpoN. An improved system of telegraphio
communioation on railways, paris of which invention are ¢lso

licable to other telegrapht: purposes. Dated Juno 5,1865
e cannot here give space to the details of this inveation,
Patent completed. o

1544 J. Kexxxpy. An {mproved msthod of submerging
hlc%raplu’o cables. Dated Jur.e 5, 1865

This invention oconsists, principally, in submerging
marine telegraph cablea by susvension, instead of laying
thema dowa at the botiom of the sea, a3 usually done. In
oarrying oat the io ion the pateatee prop to d
the cable by means of lines, cords, or chains of any suitable
maserial from buoys or other similar coatrivances placed
at suitable intervals along the line of commaunication, and
floa.ing at the surface of the water, 80 that the submerged
cahle shall be suspended, say at a depth of 100 to 200
fathoms below the surface of the water frum coast to coast.

Patent completed.
1545 C. H. Wa Lapr te in the treatment
of cond g pans d in the conlensution of milk.

{A communication.) " Dated Jane 5, 1866
" This invention coasists in covering theiuterior sarface of
the vacuum or othercondensing pans employed in the

ternal hoat, and perform the work of oxtracting the liquid

and volatile products from the coatents of the retort or re-,
torts, without producing destructive distillation, aubstan-

tially as described, Also the douhle chambered upright

tetort, arranged and operating as described, and fu¢ the

purpose specified. Palent pleted

155¢ A. O. Has . Imor ts in tanning hides
asd in apparatus connected therewith, (A comwauaioation.
Dated June 7, 1865

We caanot here give space to the detailsof this inven-
tion. Patent completed.

1555 V. DoTERYE.
Dated June 7, 1845

‘This invoation is not describod apart from the drawings.
Patent completed.

1558 F. Fosten. Improvsments in oil and other liguid
feeders. Dated June 7, 1865

This invention cous sts in oconstructing the feeders with
a hemispherioal top, hottom, side, or ead. In the in-
terior of this hemispherical portion the invensor fita a
hollow elastic hemisphere of india-rubber or other flexible
material. ‘The nou-flexible and the flsxible hemispheres
are firialy united at their groatest circumfereaces. In the
upper pary or highest centes of the non-flaxihle hemisphere
ho fits a tabe, one end of which projeots outwards beyond
the vossel, and is screwed 8o as to receive a cover or top ;
the other end of this tube is in the interior of the feoder,
and is provide{ with a shoulder or flange made in two
picces; between these pieces is—so as to make a perfectly
tight joint—the higher or upper part of the flexible homi-
sphere, which is here cut away for that purpose. Againso
this flange also presees one eud of a spiral spring, the other
cend being attached to that pact of the fesder opposite
where the tube enters, The top or cover on the tuhe

An  improved metallio etufiag.

tration or condensation of milk (with & view to the pressr-
vation of such milk), with any oily, fatty, or waxy matesial
or substance, for the purpose of preventing ths milk from
burning, and for preventing the albuminous particles in
the milk from adhering to the surface of tho pan; ani also
for ensuring a more rapid and thorough concentration of
the milk under treatment at a much lower temperatare
than heretofore, and, jaentiy, the milk need never
acquire that unpleasant boiled flivour which is p-esent
when the ordinary mode of coacentration is alopted.
Patent completed.

1548 G. HASKLTINE.
Arearms, and in metallic cartridge cases jor the sume.
communiocation.) Dated June 6, 1865

The first part of this inveation relates to an improved
mode of drawing the cartridge case from the barrel aftec
the discharge, and consists in the use of a sliding bolt
operated by a wadge cam fixed on the brecch cap, the eaid
sliding bolt being provided with a catch or projection to
ac’ against the projecting rim oa the end of the cartridge
oase, and working in & guide attached to or formned on the
breech end of the barrel. The secund part of the invention
consists in marking that part of the barrel holding the
cartridge case of varying diameter, and this variation of
diameter is preferably obtained by & taper or gradaal in-
crease from the inner to the oater end of thesaid portion
of the Larrel. The third pars of the invention relates to
the means employed for obtaining greater certainty in ex-
ploding or self-igniting cartridges, and consists in causing

Improversnts ia breechloading
(A

the piston to strike tho cartridge case in Lwo or more points, |

This is acoomplished by making the ends of the piston
forked, each division being arranged to strike the part of
the cartridge case covering the fulinina e. 'I'ne fourth part
of the invention oconsists in makiog the oartridgs cases of
varying diametec to facilitate theic insertion au.l removal
from the barrel. Patent abandoned, :

1517 D. BargkrR, Improvements in the minufaclure of
artificial fuel . Dated June 6, 1865

This i i iste inthe m of an artificial
fael by the combination of coke, toal, peat, charcoal, and
tan, with a farinaceous mucilags and other ingredients.
The invention partly relates to a former patent daved 23rd
July, 1884 (No. 1,843). Putent completed.

fant

b:tore d being 4 the feeder may be filled with
the liquid to be used, and the top reptaced. The tube, with
its cover, acts as @ plunger, and upon pressure heing ap-
plied to the plunger the flexible hemisphere will be par-
sially collapsed, and the liquid driven through the dis-
charge orifice with a force vacrying wit2 the pressure em-
ployed. The planger tube will be recurned to its original
position by the spiral spring. Patent abandoned.

1351 W, Tovous. Improvements in machinery for
combing and heckling brous materials Dated Jane 7, 1865

‘Tais inveution is not deacribed apart from the deawings.
Putent completed,

1861 T. Surra, Certain improvements in the manufac-
ture of axes, adses, pioks, and other liks tosls Raviug a hole
oreye formed in them for receiving a handle, Dated Juae
7,1885

'Wo cannot here give space to the dotails of this inven-
tion, Patent completed.

PROVISIONAL PROTECTIONS.

Dated Auguet 14, 1965,

2102 J. Gamgee, Alhert Veterinary Oollege, Bayswater,
prol. of veterinary surgery. Improvements iu the construc-
tioa of cowhouses.

Dated September 29, 1888,

2508 G. Gillett, Whitehaven, Uamberland. Imvrove-
meats in apparatus for impres.<iog desigus upoun biscaits
wade hy machinery.

Dated October 7, 1868,

2680 T. V. Loo, Macclesticld. Improved methods in the
maanufacture of candles and other illuminating bodies fron
peat and petroleum.

. Octoder 20, 1865,
2710 R. Pell, Robinson-row, and D. Hammound, Hackaoy-
road. Aun improved apparatus for regulating the supply of
water to tanks, water butts, or cisterns, applicable also to

other purposes.
Dated Octoder 23, 1868,
274) W, Clark, Ohaacery-lane, engioeer, Improvements
in the manufacture ot paper from vegetable

1548 H. H.aod J. F. K upkk, Impr ts

in dry gas meters. Dated June 6, 1855
o Amrdirg to this invention the leather for forming the

mechanism for working the slide valves of marine engines,
Une modification of this invention is carried out by dis-

ber of a dry gas meter is ohtained by carting

the ceatral portion from a rquara or oblong pieceof leather.

The square or oblong ring ot leather s obtained is ixed to
r obl

renling with the ordinary slide valve, and substi g in
ieu of it two or more valves driven by means of a cam or
cams on the main or other shaft of the engines, in which
cam Or cams one or moré oblique grooves are ent round
the circumforence. Tae end ot a lever passes into these
grooves, and as the cam revolves the lever is acourdingly
osused to vibrate. Tne vibrating lever heing connected to
upright shafts, passing iato the steam chest and exhaust
chest for working the slide and exhaust valves, reovives a
partial rot 'y oorresponding to the vibrations
of she lever or levers, and by means of a toe or short lever
on those portions of the shafte on the interior of the steam
and exhbaast chests, the motion is transmitted to the
valves. Patent oompleted.

1839 J. H. J Impy t
Jor closing dotties and other receptacies for liguids.
ocomurasieation.) Dated Juns 5, 1865

This § i ists in making one or more annular
grooves round eorks or bungs | ded losing bottl
and other receptacies for liquids, aud in introducing iato

dn corke or bungs
(A

two sq ol framnes, the ourners or angles of
which are rounded off. By this c)astruction the form of
the flexible or collapsible chambec wilt bs well adapted to
work in a rectangular outer case; besides, there will be no
seams in the leather, and the leather is mot injured by
blocking. Patent comploted.

1549 R. A. BuoonaN. Improvements in,the construation
of reservoirs for containing and storing petroleum and other
ofle. (A commuaication.) Dated Juoe 8, 1885

This invention is not described apart from the drawings.
Patent complated.

1550 R. A BrooxiN, Improvements in machinery for
combing wool and other Blumentous and texiile muteriuls,
(A communication.) Dated Juaw 6, 1885

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

1851 A.aad A. W, P Impr ts in ma-

(A
Dated October 26, 1866.

2158 H. A. Dufrené, 8.uch-street, Finsbary, eivil enzi-
neer. Nuw or improved means and apparatus for destroy -
ing ships and such like floating hudies, parts of which sald
apparacus are alsd aplivable to saving life and property
ay sea. (A comumuaication.)

Dated October 21, 1855.

2172 W. E. Newton, Obanocery-lane, oivil engineer.

Improvements ia breechloading i (A i

tion.)
Dated November 1, 1865.

2813 I. Baggs, Chancery-laae, electrical engineer, I[m-
provements in pieserving provisions, and in the apparatus
ocouuntoted therawith.

Dated November 6, 1865.

2858 R. 8ims and R. Buras, Bedford, Lanoashire. Im-

provemouts in the formation of railway carriagea.
Dated November 10, 1885.

%898 E. J. Daris, Globo Whar!, Mile End. lmprovomeuts
in treating Lrewers' grains in order to reuder thom wmoce
suitable for the food of animals,

Dated November 18, 1865,
1_?38 C. A'zherton and A. H. Renton, Whitehall, civil

ohinery or

ratus for spinning, doubling, or
cotton and ot

Atdrous materials Dated June 6, 1866

g Imp in the means of apparatus for
steoring ships and other floating bodies,
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Dated November 20

1865.
2384 W. J. Burgess, B, Im-

| 3159 W, Boulton andi J. Worthington, Burslem, Staf

, Essex,
provements in cotton gins. |
Dated November 23. 1865,
3010 N. Gmnhllxh, cotton spinner, and J. Mallison,
yarn agent, Halliwell, hire. Certain imp
10 sizing and dru-iug yarna.
3013 W.S8.Maulley, shipping surveyor,Plymouth. Improve-
ments in planking or sheathing iron ships and iron framed

shi
P Dated Noverber 24, 1865.
3017 C. Reader, Derby, elastic belt truss manufacturer.
A new or improved elastic belt or band truss,
Dated November 25, 1865.
3032 O. F. Whitworth, Lawton's Houl. Upper Mill,
Saddleworth; Yorkshire, civil engineer, in

dshire, engineers. Ar improved method of and appa”

ratus for makiog mortars, bowls, spill” pots, jelly cans:
galvanio troughs, and other smiln articles.

3161 G. Wailes, Stroud, G
B. Cooper, Frome, 8. I
ments in apparatus to beemployed in the ludm( ot lorib
bling and carding engines.

3163 A. Parkes, Birmiogham. lmprovements in prepar-
ing compounds of xylodine or gun cotton, and in the appa~

o' » and

hi
-....g,

ratus employed.
Duud Duamlur 9, 1865,
3187 H. A. B , Bavswater.
P! n the of b (A com-
munioation.)

3176 8. G.H. Davies-Gwyn, Parliament.street, West-

napunuu for signalling on rallways. v
Dated November 38, 1885,
M R. l(. Roberts, Elﬂ.umt. Keusiugton, mining
y for deriving motive
po'er tron the. upphenion of the (oroa of geavitation alono,

inster. A ocovering or cap for protecting the ends of naps,
drawings, rolls of paper, and . ther materials that are capa-
ble of Leing rolled up
Jl'l'l o. B;ylh. Aivechurch, Warcestershire, fish hook
in fish hooks.
3119 A, Bmlay. "Kilwaroock. Improvements in certain
for |

2191 J, Mouls, Tar.

negnlnad cuantiti
ano ; P;h{’u. Bmc;lo.dingmolven.-d e
. iggott. Electric tel h

3218 A, Gwils. Utilising wlphlmoﬂ.‘.
2231 J. H. Johnsou. Tanning. (A communication.)
23239 M. Woodifield. Oarrying rallway ticksts,

2248 W. B. Newton. Paper pulp. (A communicatios.
2263 J. Elverson, s;wingcurnddcun

"3313 A. V. Newton.

i )
2286 W, Olark. Sm-u . (A comm
2320 8. Davis. Sl.irmp lu:'hnt:t. ( auication,)
2388 W. Clark. graphs. (A i
tion.)

2367 F. Meyer and J. W, Freestone. Ni
b £ T T e Mg
. Davies. Recliningohair, (A
2674 0. G, Lenk. Parifying wi (A communieation,)
2772 W. E. Newton, Bmohloadmgl (a
munication.) réarms. com-

2869 W E. N’nun Checking the reooil of cannon. (A

f stea: ter, wind, and d air, i ndr ecting flnids and ligaid
:,":.:’,“::::.‘&d.;}n:. aeion, of, wind, aa v " | 3181 W. T. Eley, G- ay’s Inn-road, cartridge manutac-
Dated November 29, 1865. ::ir;r. Improvements in centrsl fre breechloading car-

3064 E. Farr, Cavendish-street, Chovlwn-upon-'lndlock,
lhnchuur, nd 1. Gregory, Vietoria Park, Moss Side,
I tain the constrction of P ano-

Dated afmmbcr 30, 1885.

lonu.

3069 A.C. D
treatment of madder for dyeing and prl-udng.

3070 J. T. Hall, Edgehill Station, Liverpool, gas engi~
noer. improvements in lamps for burning petroleum,
parafiin, and other hydro&lrbon liquids withous a glas«
chimney in the 100fs of railway carriages, aud other like
places and pmitions,

3076 J. Hollands, " Clerkenwell Green, E. R. Hollands,
King's-square, 8t. Luke’s, lnd T. Bollandl. Baknp-nm
Peotansiile. a the pocy|
and other ornamental ohdns.

tsin the

3183 E. Morewood, Stratford. Improvements in coating
mouls, and in apparatus to be used for this purpose.
5 R. !'. Fm-llo. Graceeharch-street, eagineer. Im-
in tive engines, and in the means em-
ployod for generating steam therein.
3187 W. Olark, Chancery-lane, engi
in cups or sockets applied to candles  and othat Ilghu.
ocomaunication.)
Dated December 11, 1868,
3189 T.C. Usher, Dablin, Improvements in nuhlnory

"

(A

for cut.ung paper.
3101 J. 'l‘o-r.und, Shulr mear Halifax, worsted lplmm-.
Impro in steam b or for

PP L

3193 J_. T..Gtijln, Fleet-street. An improved ruler, (A

I

-1

3078 W, Olark, Ch 'y-lane, p
in the manufscture of ials for g sugar, nnd
other saccharine matters. (A communication.)

Dated Deoember 1,1865.

3079 I. M. Singer, Euston Houl, Easton-square. Im-
provements in sewin} machines, and in sewing or embroid-
ering,

3083 w, Prlnglo. Biminghm. machinist. Certain

sou H. Hedley. draper, and G. Aln-loy, phot.ogupher,
Soath Shields, Duiham. I wa-
chines.

3087 W. R. Taylor, Oxford, brewer. Improvements ia
the treatment of grain, and in the process of malting, and

pr

3197 W.J. Marphy, Lady’s Well Brewery, Cork. An
improved method of and apparatus for the working of
breechloading guns,

3199 W. R. Lake, S
lane, consulting engineer. Imp
way of railways. (A oonmnnluuon,)

3201 J. Jonas, L ia the
wmrproa! Iluinp of oases, hoxes, and appnrnus in waich

d to he packed waterpr
Dated December 12, 1863,

3%03 J. Kunary, Windsor- t.errm. Oity- roul merchant,
A new and i d to be d as a drink-
ing beverage. (A oonnntieulon )

3201 H. Y, Th

h 1dt

in the

(W Ch

POy

2049 O. euon Rests for taking photographs.

3010 N. Green! ll[ll and J. Mallison. Dressing yaros,
3017 O, Reader. Elastio helt. s

3079 I. M. Binger. Bewing machines.

3090 I. M. Binger. Ocean steamers.

3108 F. Braby and A. Moore. Metz1 tanks.

3169 W, Bonlton and J. Worthington. Makiog morta.
3208 M. Klotz. Bewing machine shattles.

The full titles of the patents in the above list can ¢
asoertained by referring back to their nambers in the list of
provldonl protections pnviouly published.

can be of apateat to

to the
any of the pmlu in the lbon list who have given notice
af their intentiov to proceed, within twenty-one days from
the date of Glu Gasstts in n which the notice appears, by

1 rs’ offios particalarsin writisg
of the ¢ Goun &

Mot 1

PATENTS ON WHIOH THE STAMP DUTY OF ti
HAS BEEN PAIlD.

3416 G. E. M. Geraid I 3452 W, Clark

3432 G. H. Birkback 3453 C.F. Varley

3436 A.P. Tronchon 3470 J. Johnston

3438 W. Henderson 3473 H. A. Boonerille

3442 R. Lakin and J. 3482 W. B. Adams
Wain 47 M, Hodgart

PATENTS ON WHICH THE STAMP DUTY OF 1100
HAS BEEN PAID.

in the apparatus employed therein. ents in cnnlo » 8t s Im 2076 m:""‘ W.D. I 3007 J. H. Jhgson
3088 L. M'M. rs, Bouverie-street, Fleet.strect, sm R. Kownnh Osythornmll Oity-road, Manohester.
mrvhut. lmpnud means of pnmnlng water pipes trom pparatus to be employed in stiff ning
A
O Deeamaor 2, 1085, "'3':'{’1*& Beck, Corahill, I . LIST OF SPECIFICATIONS PUBLISHED
3090 1. M. Singer, Euston Hotel, Euston-square. Im-| 3313 J. Smlm. Anmhm Vale-road, N-w Oross. Im- For the Week onding Dosember 23, 1865.
provemente in the ocoustruction of ocean and | P
ddiem prop ". the moi 'l;lch plddlovhulll cd Deumber 13, 1865. I
licable to the \ other steam vessels. | 3217 J. R amuh Em-road Hoxton, machinlst. Im- . . . 3 er.
273008 E. Morin and R. Sehweitzer, Shecborne-lans, : Oity. ' s. Im-| No.Pr.|No.|Pr. |No.| Pr.|No.Pr. No. Prfo
A pew or improved swivel snap. - 3219 R. A. Bmomn, Floet-strest, patent agent. The| — | | — | | | | e | | e | e | o=
3098 G. Asb, Great Marlb treet p t of pulp from the ‘'lygeum spartam.’” (A com- s. d. s.d. .d. s.d. ad| [ed]
in securing ntlﬁchl uoth in tht mouth, munication.) 3820 4| 203/0 10/ 301/0 4| 3090 & 3170 & 3o I
3100 A. Nicolé, 8 in carriag 3228 P. Gardaer, Banbary, Oxlord-hln. surveyor. An | 283'0 4| 293/0 10| 302/0 4| 3100 4| 318:0 10| 320 a
and evdless tracks on and with which they ran. fwuproved ion of rotary engl 284/0 ¢| 2040 8| 3030 20| 3111 4| S19l0 ¢ 3oL
Dated Deoember 4, 1865. 285(0 4| 206(1 4| 304/2 O] 3130 4| 3200 4 3290 ¢
3103 J. 8. Templeton, Gl 286/L 4| 290/0 4| 305/0 4| 3130 ¢ ss:‘!'o 6 3360 ¢
ments in power looms for wnvlnz pile fabrios, such as | PATENTS APPLIED FOR WITH COMPLETE SPECI-| 381/0 10 2070 6| 306/0 8f 3140 8 32310 10 3310 ¢
* patent Axminster carpeting.’”’ FIUATIONS, 288/0 10| 3980 8 307(0 8| 3150 4| 3340 10/ 3310 I¢
3106 F. Beaby and A. Moore, Fitzroy Worh.,hl}uum- Dated Mll 1868 2890 4| 2990 4| 308/0 4| 3160 ¢ suio 8{ 3330 1¢
’ . "
::dld;ml.v:::‘omonu in the comstruction of m tanks . 2205 ? K'otz, Rue ;:“n"‘m‘ Thabor, Paris, d, 2910 8{3000 8 | [ . !
u . . | tarer. Impr L] in 2
m::ﬁ.m.?:"x. ot b lr. nam "“1“.:. :‘:d the winding or reeliog of the thread employed with them, |, NOTE.—Bpecifications will be forwarded by post from o

fabrics {n twist lace machinery.
3110 R. A. Brooman, Fleet-street, patent agent. Im-
rovements in dyeiug, printing, and otber operations
. Euodonohonlul reactions. . (A communication.)
3114 W. E. Newton, Ch y-1 olvil
Tmprovements in the oonuruotlon of artificral arms. (A

oommunication. )
. Dated Desimber 5, 1865,

3118 W. B. Cluderay, Leeus, eng An improved

leather shaving machine.
3120 8. W. Wlltnmon. kport, cotton spi . Im-
h 'y for opening and oléaning cotton

aud other ﬁbrou- saubstancvs.
3124 W. B. Masters, S8horeditch. A new or improved
press for pnu(ng -hatll. olotbol, table Iinm, and various
other f; reqair-

ing pnumo.
3m E. A. ?wp-. Great G

Wi
cmployed tar grinding oom
n‘ other substances capable
stones.

of being ground by mill-
3130 A, B, Brown, Caonon-strest. Improvemcnts in
steam cranes and hoists.
Dated December 6, 1885.
3183 J. deor, Biminghlm, press tool maker. Im-
for waistband buckles applt

g nm'hnl lronwo'rh, 'l'lpt,on,

treet, "

) nlno for othor similar p
Sk 8136 'l'. L. Nloilin.
. B d

Y

J

. h

l.nd 14 farnaces used in the manu.
facturé of iron and steel, and for ovher purposes.

3138 G. Daws, Penge. A new or improved method of and
apparatus for locking and unlocking gates, turnstiles, and
stiles on railway croasings.

Dated Decemder 7, 1865.

3141 W. Groevenor, Princethorpe Priory, Rugby. Im-
provements in meaas oc apparatas to aid in the teaching of
arithmetic.

_ 3149 W.E, anl, lhrht.-plm, Grnt l-"onlmxd-nreor:‘./4

an
ements in breech-

tes, orgaus,
ocber similar hyod instruments.
8151 8, Norris, Bomt-suecc.
(A

Imp
loading fi

Dated December 8, 1888,
3185 T. Olaridge, Bilston, Stafferdshire, engineer.

Dated December 19, 1868,
3278 E. A. Daaa, Brooklyn, Mass, An improved pro-
Joctile tor rifled cananon or ordnance.

LIST OF S8EALED PATENTS.

Bealed December 22, 1885,
1700 M. Ashby 1767 J. Harrington
1703 R. A, Brooman 1769 J. K. Wilson
17.9 H. M, Kennard 1777 J. W. Gray
1710 H. Shaw 1781 T, 8. Prideaux
1711 R, A. Brooman 1784 W. Thomson aad O.

1714 J, H. Johnson F, Varley
17116 H.G. Fairburn 1818 H. A. Dufrene
1727 W. Botham 18323 F. Taylor

1728 R, H. Leese 1842 J. E. Wilson

1975 J. Ramsbott)m
2803 C. F. Cotterill
2627 V. A, acd V.

Messinger
2159 E. Hunt

J.

1744 W. H. Davey
1789 J. Naveaux

NOTICES OF INTENTION TO PROCEED WITH
PATENTS,
P D

2 "

From the L 28, 1865,

2084 R. W, Armstroag. Mou'ding hollow articles.

2089 J. Tatham aod J. Smith. Ovtton.

2093 W. Betts. Capsules:

2099 W. F. Henson. Rallway chairs.

2102 J. Gamgee Cowhouses.

2104 J. W. M'Dermott. Bolt-heading machives.

2113 J. Sniith and W, Schofield. Djyeiog yarns.

2114 J Ingham and J, Culpan, Obhina grass,

2121 8. Phillip-and J. Grovs. Safes.

2123 O. Liurence. New medicine.

2127 A.V. Newton. Dryiog tumber. (A communication.)

32140 A. Watt. Soap.

2144 J. 8. Wateon, A. Horwuod, and C. Brumfit, Gal-
vanio batteries.

32147 Ri A, Brooman., Twisting threads.
nication.)

2151 W, Soper. Breechloading firearms,

(A commu-

Improvementsin machinery for rolling gun barrels and
otber articles.

2165 H. Willis and Q. Rioce. Bewiog machines,
2169 D, Sewing

17

Great Beal Patent Office (publishing dopmml) oo re*

oeipt of the agpount of price and Bams excoedios
6s. must be remitted Ia Post Office om«, made payable st
she Post Ofics, High to M

Great Beal Patent Oice. 35, mm.npmbulmw.
Ohanosry-lane.

TO INVENTORS AND PATENTEES.

MESSRS.
ROBERTSON, BROOMAN, AND (0.
Civil Engineers and Patent Agents,
188, FLEET STREET, LONDON

Established 1833.
UXDERTAKE TO OBTAIN PATENTS ¢OR INVENTION!

PROVISIONAL PROTECTIONS
APPLIED FOR.
SPECIFICATIONS DRAWN ¢ REVISED
OPPOSITIONS CONDUCTED.

Y.
PERSONAL ATTENDANCE IN LONDON NOT FECESSAL

Searches madefor Patent.l, and Copies of
ILLUSTRATIVE AND WORKING DRAWINGS | 0L
FROM MODELS OR SKETCHES.
ADVICES ON CASES SUBMITTED,
OPINIONS A8 TO INFRINGEMENTS,

&c.
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