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and 1,024 of the year 1863, and No. 139 ot the year
}ﬁ) conaist in oambln&:g with' the operation of punch-

sald double-ended orank, for the purpose of turning the

shaft. A lever, also furnished with a gab, and united to
e bt

described in the specifications of the abo d
:‘mu a preliminary operation of drilling, that is to
say, the patentees take a solid ingot, bloom, or block, either
of stesl, homogeneous or other metal, and proceed by
means of tilting, swaging, rolling, or other equivalent
means to reduce the said bloom or block (while in a heated
condition) into the desired preliminary shape they may
requirs, either for a gun barrel mould or mould for a piece
of ordnance, or part of ordnance, and after dividing up or
trimming the said bloom or block as desoribed and set
forth in the respective specifications of the before recited
Jetters patent, they have found it in some instanoes desir-
able while using some desoriptions of steel (and which
also applies to the use of other metals) to drill a small
hole conoentrically through the mass in which they desire
the punched hole to be,and the advantage derived from
this now and additional operation (which forms the soie
featare of the invention) is, that it will afford a pocltivo'

tion o

he y of the said connecting rod by a link, when
oaused to turn on a centre which supports it, lifts the con-
neoting rod gab out of gear with its pin, and brings its
own gab into gear with the other pin; this being effected
when the cylinder is up, it remains up, the said lever being
secured in its new position. This same movement of the
lever is employed to throw the cam on the driving shaft of
the machine, which gives motion to the feed board of the
machine out of gear with the board, so that it ceases to
act while the oylinder remains up ; this is effected by oon-
neoting the said lever by a link with the oconneoting rod of
the cam for actuating the feed board, which it lifts ous of
gear with a pin, A ourved jointed lever is employed to
open the grippers at the right time, whioh lever is worked
by the cam for giving motion to the feed board. ** Riders >’
are placed on the ink rollers, the spindles of which at one

ity are threaded, and the threaded ion
works in a nat which is supported on the side frame of the
hine, in of which, as the riders are caused

conoentric lead or direotion for the sub

N i chanical aoon: to revolve by resting on the ink rollers, they also receive a
:rmt:;ﬁ;':i‘v?;ldng the ‘:::.1 from the 0.“,'.“.5 motion in the direction of their Icngll; alternately in each
the extent of the hole so hed into the ding mass, | direction, as the table of the machine comes and goes. A

1 trio position of sach di pl b af- | oam, furnished with various grades, is employed to give

the comp P
fording additional means for oentrally operating on
ighly condensed metal, the use of which may gfor many
purposes be preferred, Patent completed.
1343 0. J. ArrLEDY, Improvements in steam crames.
Dated May 18, 1885
e i f

in an imp! d form and arrange-
meat of gearing for propelling steam and other cranes on
nilways or ordinary roads. The radiating gear is generally,
sod by preference, as follows: viz.,, a worm on a sbaft
(asually the orank shaft) gives motion to a worm wheel,
oa the underside of which is a olutoh hox to takea
friction clutch. This worm wheel is carried in bearings on
the side frame or other part of the crane, and revolves (by
the motion given by the worm above named) at right
sagles with the frame of the crane. A vertical shaft,
with a pinion at the bottom, gears into a wheel which is
fxed on the crane post, and immediately above the base
plate, or into internal gear onm the hase plate itself, this
pision is at rest, exoepting when the clutch is thrown
into gear with the clutch box and worm wheel, and
the erane then ‘‘radiates” or revolves round the crane
post in the asual manner. In order to make the crane
travel on its wheels, the patentee has a large wheel
with gear on its outer diameter, which is loose (not keyed)
upon the crane post, but the pinion gears into it, and is
worked in the manner abore described. On the nnder side
of the large wheel last named he places bevel gear, and a
pinion gears into it which is keyed on to a shaft. This
shaft is carried in bearings below the base plate, and has
a pinion on the other end which gears into a wheel or
wheels on the one or other of the axles which carry the
trarelling wheels of the orane, or he uses a second motion
shaft, as he finds most convenient, which drives the travel-
ling wheels. In order to travel the orane backwards or
forwards, in whatever position the jib may be relatively
with the travelling carriage, he employs a friction strap on
the erane post, or adopts any other co! ient mode of fix-
ing the crane jib in the position it is required to be, and
be then throws the friction clutch on the vertioal shaft in
gear; this causes the large wheel to revolve on the crane
post, and thus gives motion to the gearing connected with
it, and propels the whole machine backwards or forwards
a2 may be desired. As more power is exerted in moving
the crame than in radiating orrevolving it, when the fric.
tion strap, or other mode of tastening the crave in the
padumniud, is released, the crane radiates or revolves
in the manmer, Patent completed,

133 G. EvLior and 8. B. Coxon. A new or improved
®ring apparatus to de applied to the bearings of the axles of

or drums used in collieries. Dated May 16, 1865

The objeot of this invention is to diminish the strain
upon the pit ropes, which are carried over a pulley or drum
& the lift by the employment under each pulley or deum
bearing of & spring apparatus consisting of a eyHnder con-
taining a piston, to the back of which steam air or gas is
sdmitted. The piston rods are ted to the beari

motion to the vibrator roller. A roller is placed on each
side frame of the machine to facilitate the putting on and
the romoval of the form from the machine, The ntees

cause the duotor or ink cylindee to revolve by mitre

these clamps are traversed along & table by a screw and nut,
or partial nut, or other equivalent means, The rotary
catters for cutting the edges and top and bottom of the
sole are arranged in pairs revolving in contrary dlnotlo:l
and they are d in swivel bearings jointed to swi
arms jointed to the table; these swivel arms are drawn by

i ds each other and against fixed templ of the
shape of the portion of the sole under operation. By this
means the whioh op in jon impart the
requisite shape to the blooks of wood, and when the edges
have been cut, the blocks are turned one-fourth round to
bring the top or bottom in line with the cutters, or the top
and bottom may be cut first and the edges afterwards.
Patent abandoned.

1352 W, WriarET. The treating of durnt ores o
Jfor the productien or extraetion of cobalt and ni
May 16, 1885

In working burnt copper ores by the wet method, there
remains & large quantity of liquor from whioh the copper
has been precipitated, and which has been found to coutain,
amongst other things, cobalt and nickel; this liquor the
inventor causes to be mixed with lime, or, milk of lin&
alkali waste, or its liquor, or any substances oapable
preocipitating the cobalt, nickel, and other metals in solu-
tion or some of them. This precipitate is dried, mixed with
from 30 to 40 parts of sand, 16 to 20 parts of alkali waste,
18 to 10 parts of slack, and, if practicable, substances oon-
taining areenic, The whole is then introduced into a rever-

» Dated

1anks

gear, whioh oan be put out of gear with it by g a
friction washer, when the ductor may be turned by hand.
Patent completed.

1345 H. BrsLey, An improved corn, seed, and mantre
drill, parts of which s ton are also applicable to other
similar agrioultural implements. Dated M ay 16, 1865

In this improved drill the patentee forms holes in the
back, front, or bottom of the manure, corn, or seed boxes,
one hole being over each tube, aoccording to the number of
drills in the width of the machine, and he places two
oe more rollers or pulleys ruuniog the whole width of the
machine; round these rollers or pulleys passes a series
of endless chains, hands, or cords, through the corn and
soed boxes, each of the same passing out through one
of the openings inthe back of the box or boxes, and re-
turning underneath the same. One or more of these
rollers is driven by means of spur gearing, chain or band,
or partly by chain or band, from one of the running wheels
of the machine; or both may be driven if preferred.
The endless bands or cords are provided with oups, holes,
or other such contrivanoce, for retaining the corn or seed,
or which, as the rollers revolve, take a oertain quantity
of the corn or seed from the box through the openings,
and as they pass over the rollers or pulleys, deliver the
same into the tubes, which, in turn, convey it to the
drills. The manure is pushed by the stirrer on to the
endless chain fixed round the pulley, and thas conveyed to
the tubes, and thenoe to the drills. Paient completed.

1346 J. DavaLsn. Improvements in ovens for buking
bdread. Dated May 15, 1885

This oven is constructed long in proportion to its width,
and isdivided into several sections, with a furnaoe or fire-
place and flues, with apparatus for regulating the heat of
such section. There are also glazed openings on one or
both sides at intervals in order that the progress of the
baking may be observed, and, where necessary, gas or other
artificial lights are applied exterior of such openings, 8o as
to light the interior of the oven. One end of the oven is
so arranged that the loaves, ur sach like articles to be
baked, either in tins or shapes, or on trays or surfaces, may
be readily removed into the receiving ohamber at the
mouth of the oven when the hood or cover is raised. The
mouth of the oven is also provided with a sliding door,
which is arranged to beclosed when the hood or cove: of the
reoeiving chamber is opened, as b " plained
Within the oven is an endless chain of plates of sheet iron
or it may be of otber material, which is periodically monJ
a short distanoce after the hood or cover to the receiving
chamber is closed, and the sliding door at the mouth of the
oven isopen. This endless chain of plates is similar to
what has been before used in ovens. Ovens oonstraoted

oach of which is free to move in a frame. The steam or
dlastic fluid is introduced hy means of pipes into a pair of
steam oylinders placed at such angle of inclination as shall
bemost dient, an Iculated area to the
weight of (at least) the empty cage and tubs. The amount
ol spring can be regulated by the length of cylinder, or by
spplying rests upon the slides or motion bars, the pipes are
Miached to the ordinary steam pipes at or near the
oylinder of the winding engine, within view of the engine-

ding to this i ion may be divided into any de-

sired ber of tions, ding to the purpose to
which they may be applied. Patent completed,
1347 J. Tanaore. Improvements in machines for testing
the strength of chains and cabdles, and for other like purposes.
Dated May 15, 1865

‘We cannot here give space to the details of thisinvention.
DPatent abandoned.
1318 H. A. B viLLe. Impr s in flour mills.
(A i ‘im: ) Dated May 15, 1865

man; the admission of steam being d by an ordinary
valve or cock. Any desired of p may be
fuined under the palley cylinders by throttling the pipes
coaveying the steam to the oylinders. Instead of steam,
alr,or €34, water may be used the pressure being gained from
o ordinary 1 Patent leted.

134 R.and H. HArrILD. Improvements in printin
mackines. Dated May 15, 1865 ¥ ’
These improvements relate particalarly to those single-
¢rlinder printing machines in which the oylinder, after
impression, is caused to rise, and is again brought
down to produce the following impression. The first im-
provement relates to the plummer-blocks of the oylinder-
shaft ; these are bored out, and the bearings in which the
id shaft revolves, which are made to slide in she plum-
mer-blocks, have their sides turned to correspond with the
Seoondly,

portion of the plummer-biooks which is bored.
oylinder fs raised and lowered in the following man-
Mr: Across the lower portion of the machine, and
directly under and parallel with the cylinder, a shaft is
tupported in bearings. Each end of this shaft is fur-
nished with a short crank, the pin of which works in a
:lmluped block, which is free to slide sideways in a

otted eye formed iu the lower extremities of two rods, the
Upper extremities of whioh take hold of the bearings in the
; ore-named plummer-blocks; and when the crank-shaft
t;lmuod to make a partial turn, at the right intervals

] roduxerzw down or raise up the cylinder. Thesaid
;oduu to maintain them ical. The oylinder
l. prevented from d g, when ble, in the fol.
owing maoner. On the hefore-named crank shaf is fixed
I‘ﬂllrd and doable-ended crank, each end furnished with a
Pin, A oam ou the driving-shaft of the hine is em-

ryr

The p 1 the aération and cooling of flour mill
stones by closing the eye of the ranner with a metallic or
other plate, and placing in the said eye a oylinder through
which the grain falls on the bed together with openings,
to which are adapted funnel-shdped aérating tubes for
bringing the outer air between the cylinder and the eyes,
and from thence with the grain betweea the grinding sur.
faces of the stones. Patent completed.

1349 H. A, BornzviLLE. Improvements in hydrometers
Jor ascertaining the atremgth of spirits, and the specifio
gpl;:l;ity of fiuids. (A communication.) Dated May 15,

This invention is based on the principle that fluids rise in
capillary tubes to a greater or less height, according to
their specific gravity. The improved apparatus oonsists in
& capillary tube which is immersed to a suitable depth in
the fluid to be cesayed, and from which the air is exhausted
by aspiration, when the fluid rises to a certain height,
where it stops, A gradoated scale placed near indicates the
degree of strength or specific gravity of the fluid. Patent
completed.

1350 W. Eastox, E. Moore, and W, GiLLi®s. Improve
ments in the construction of pumpe for raising water and;
other liguids. Dated May 15,1865

We cannot hers give space to the details of this inven-
tion. Patent abandoned.

1351 W. Baowx. Improvements {n machinery for masu-
Jaoturing cloy and patten solzs. Dated May 16, 1865

This i i ists in imp d tools or instru-
ments for bolding the blocks of wood for making clog and
patten soles, and partially formed soles; also in improved

g‘:]d 10 cause the orank-shaft to make a partial turn at
ﬁn""!“  intervals, for the vurpose of raising or loweiing

y ° ¢ ting rod of the said cam termi-
nates in a gah, which takes hold of one of the pins in the

¥'s of rotary cutters for outting clog and pattern
soles entirely, or to a great extent in the direction of the
arain of the wood. The blocks of wood to be converted
into clog or patten soles are held in clamps each provided
with a movable jaw or jaws to fit soles of differens lengths ;

and, when properly melted, is skimmed,
and another charge added, until there shall be a sufficient
quantity on the hearth. Iv will then be found that the
oobalt and nickel have formed a speiss which ocan be
tapped off and may be refined in the usual way. Patent
abandoned.

ippara aosl!
. d(fo:'xt ;:rr{l of n‘:" -

tor purp plish the first part of this
invention by placing in the compartment of carriages com-
posing a railway train, a pulley, either suspended from the
roof, or afixed to any part of the interior framing of the
ocarriage, which, being pulled, will cause a signsl placed on
the roof and over the doorway to drop outwards, and at the
same time pull the trigger or spring of an alarm-gong
placed in the goard’s van. The dropping of the signal over
she doorway indicates to the guard the spot or compart-
ment to which his attention is sought to be drawn, The
second portion of the invention refers to the meaos of com-
muniocation by signal from guard to driver, and this the
fnventor pi to effect by the former striking an alarm-
gard to commaunica«
ndoned.

1353 M, Dn;xu; I.mproud

y otg
v:ay train, Dated May 16, 1865
The i t to

gong similar to that mentioned in re
tion from passengers to guard. Patent aba

1364 H. E. Dixox. Improvements in letter olips er
paper holders. Dated May 16, 18656

‘@ cannot here give space to the details of thisinvention.

Patent abandoned.

1866 P. O. Lavont. Improvements in apparalus te be
used ;m dreechloading firearms and ordnancs. Dated May
16, 18656

The patentee clai he improved construction of cart-
ridge, or cartridge end-plece (culot) binicg a place for
peroussi

on oap with a pin or spring piston for exploding
the same, as d bed. Patent compleled.

1356 R, A. BaooMaN, Improvements in breeshloading
Arearms, and in eartridges and dayonets for bdrecchloading
Arearms. (A communication.) Dated May 16, 1885

This invention {s not desoribed apart from the drawings.
Patent completed.

1357 R. LxDD100AT. Improvements im mackinery for
making rivets, bolts, spikes, and other similar m«‘-.
Dated May 16, 1865

This invention consists, chiefly, inthe revolving plates or
dincs carrying dies operating in bination with other
dies for outting off the blanks frcm rods or bars of metal,
and forming the same into rivets, bolts, or otber articles,
the sald rod or bar being brought to the dies by moans of

self-acting feed roll The in
without refl to the drawings. Patent loted.
1358 W, Mon 12, Impr ts in J
ongines. Dated May 16, 1868
This i ion is not desoribed apart from the drawings.
Patent completed.

1369 8. SvExpson, Improvaments in vesssls or reseptacles

Jor oontaining oil and other liguids. Dated May 16, 1865
This { i ists in king vessels or p

for containing oil and other liguids in two pieces in sush &

manner that, when the two pieces are fitted one within the
other, they form a eq gul d vessel or
le. This the | effects by taking a piece or

strip of shest metal, and turning it up at itesides, 80 as to
tarm a projecting flange. He next bends this pieoe or stri
of metal into a shape 80 as to form two sides and one en
of the said vessel ; he next takes a seoond piece or strip ef
metal of dimensions slightly smaller tban the first, and
forms along its sides also a projecting flange, and bends it
in the same manner as the first piece, thus forming the re-
maining two sides and end of the said vessel or lo.
He then places the second piece within the first, when the
flanges of the outer piece overlap the inner piece, and are
soldered together in the usual manner, thus making one
complete and strong vessel for containing liquid, atent
abandoned.

1360 J, WorrALL and T. Huomxs, Improverents in
moohinery or apparatus for stretching and drying texiile
Jabrsce, part or parts of which said apparatus are also
plioable (o other machines wherein fabrics are required to
distended. Dated May 18, 18656

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

1361 G. WaALTON, Improvements in apparatus used in
distilling hydrooarbons. Dated May 16, 1865
. The patentee claims forming upright retorte used in
distilling hydrocarbons with an inclined bottom to
faoilitate the discharging the spent matters from the retort,
Patent completed.

1362 A. Cravanxe. A new mail catohing apparatus for
bags or kages without g the express trains or
others. Dated May 16, 1866

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

1363 C. O, Cmossy. Impr ts in y or
apparatus for tapering, pointing, or reducing wires or rods

Jor spindles, hatohel teeth, ping for dresses, and similar ar-
ticles, o Dated May 16, 1865

ry

24
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u:r‘d.' snd tapering ‘:cl‘:d i s ola.u ulr«fi‘:'

ag or ng wire or other we

such a4 spinning lphullcl. batcbel testh, dreas pins, and
Jol ists in placing, nk-omv.icdly or

otherwise, the phaud metal to be
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2956 W. H. Cope, Bostock-street, 8t. George’s-in-the-
East, engineer. An lmproud maochine for taking off the
$hre from cotton seed and oleaning it.

2067 G. Comt. Willenhall, Staffordshire, smith. Im-

or
nted into revolving spindise which will pnun& the said
Ppr‘m- uuoeulnl( to one or mare repidly vibrating ham-
mecs, the said spindlss having a lateral movement for in-
uodndu each puu udu l.ho hammerr, and withdrawing
t th for the h. dnally to draw
tho wire, tapering or reducing it indimortofomluo
» poins as desired. Patent comp

PROVISIONAL PROTECTIONS.

Dated July 20, 1868.
1894 W.1a Penotidre, Essex-street, Strand. Improve-
ments in hreechloading firearms, and in the charges and
projectiles to be used nm;wm:.

uly 25, 1885,
1933 J.H. Johnson, Lhuoln'o Ion-fields. A new or
cleansing of wool and

pr o the faoture of bevelled or coavex iron
h ,udin hinery to be employed in the said

manufacture,

2958 J. R. Cocper, Birmingh gun faot

Improvements in breechioading firearms.
, 2959 'l‘. J. Perry, H.lghﬂeldl, near Blllm, Staffordshire,
Tmp! for the manu-
!wt.nn of moulds for casting mmlliu whoolu.
2960 W. Clark, Ob 'y-Jane, eng
in kuoitting machine neodlu. (A communication.)
2961 R. A. Broona.n. Fleet-street, patont agenl. Im-
P ts in the factare of shawls. (A communi-

2963 T. M.T' t, Edinburgh, engi Improvements
im farnaces.
39“ W, E. Namnn,”l:‘ y-lane, civil

"y

ot 1aahl

nulle;bloenciron. (A conmwuﬂon.) I

b‘o :A_s.od in Itxo washing or
tion. ¥
Dated August 12, 1888,

2003 W. Bd.h.wmﬂ-rud, Olty-rud, capsule mnnbo-

turer, P in the of oap
Dated August 15, 1885,

3108 J. H. Johuoo. Linooln’ alnn flelds. Inproumenu
in the p of spongy metals, and in
their Applleluonl. ('A commaunication.)

Dated September 20, 1865,

2394 J. H. Johnson, Lincoln’s lnn'ﬂoldo. lmprovmmu
in railway carriages nd other (A

tian.
) Datod September 27, 1865,

2482 C. H. L. Wintzer, H\lmn-Diroctor zu Georgs-
Msﬂn-ﬂ\m‘o bei Onubﬂlnk, Konlmlch Haonover. Im-
p in from iron and other

talsin metallurgi

8 P

2965 J. Harbert, Kid t
in the production or £ ) of ulorhuung or
iu ting, and in the retorts and apparatus employed in
such manufactare.

2901 L. _a. Speym. 8t. Maure-les-Fossbs, Paris,

ta in the 1 of bricks or
building blocks.

2068 W, Payton, Suuduonuud. Vio&orh Puk.
Improvements in means or
assage or flow of liquids, for “raisin, md forcing ﬂmdn,
and for obtaining motive power, in means for the
man o of parts of such apparatus.
Dated November 18, 1865,
2971 8. H. Huntly, Upper Baker-street, Regent's Park.
Improvements in cooking apparatus.
2974 H. Clifton, Quoon'l Hotel, St. Martin's-le-Graad,
L in g machines. (Partly a
communiution.)

2976 1. Lazaras, Birmingham, jeweller and factor.
Improvements in bou or ties for articles of dress.
ted November 20, 1865,

Dnudouoberu. 1868, 2978 A, Blokau Btrminzhm mnt. An improved
“::‘W‘-u m‘lﬂ“.? kb bi Imp . or apparatus for ing onnn.-':o and
menats in other !miu.
o e LTINS 5,y B i o
. y D ) Paper i or safes’ doors and other doors
masufaoturer, D. Bentley and J., B. Jackson, Lodge Baoks, ud lids, and (or oum Jike purposes.
Bury, L g b ¢ prove ta ln hydraulio 2080 J. B. Edge and E. Bh’d, Bolwn, Lancashire.
P , and in apparat Certain i in for
Dated October N. ms. spinning and doubl-ng oottoa or other ﬁhrou mhnuou
2748 A. V. Newton, Ch banical drafts- [ 2981 C. Whitney, K
man. Imptovements in sewing nuhlury for using waxed "‘Wh'“d‘ﬂl guns, 'and in cartridges for b"””“‘“"‘
A
( ) 29!6 G.P. H i ‘Winch street, Maldon-road,

Dated Ostoder 38, 1868.
3167 G. ‘W. Baoos, Pacno-ur-m, publisber. An
for gy oxsrcises. (Partly a

Kentish Town, and jH. Coyle, Great Muylebono-cuoet.
An improved trap or liquid sealing to the covers of cisterns,

pans, jars, tubs, and other vessels or
oonmulutlon.) Dated October 38, 1845. 2087 W. Olark, Chancery-lace, enginesr, Improvements
78 J. be, Belt Imp ’ ip bhleaching f A
Com 2988 J. Pitt, Oleckh » Yorkshi hine maker.
for the pnp.uuan and spinniog g of flax, ud ount ﬂluou Improvements in nwing machines.
substances. 4 E.Westmoreland, Nottingh ; Datsd Novomber 31, 1
. . 5 o K P | 2089 n. and T, E. M.Walters, Pelsall Motdnhin,:noul
chine manufacturers. m in the in lor ting or shear-
aod l‘":m“‘ of sewing. » and in tho app ing sheet 'iron and other motallio uhm or plates.
employed thersin. Dated Ootober 30, 1865 2990 8, Beonett, M , brass founder and copper
Al : swith. Improvements in ooch for steam, water, air, aud

2196 W. Deakin, Great Barr, ironmaster, sod J, B.

gue-.:t h:ghgm-:::, and also in gauge cooks and water

Johnson, Tettenhall, Staft , roll
ments in the facture of wholootlnp-m

Dated November 1
2809 E. A. Phillips, Soothmpm-bulldinn. Chancery-
lane, civil engineer. I fot burn-
ing coal oil, petrol nd other hyd: bon fluids. (A

ocommunication. !
November 4, 1065,
2844 H. J. Sanders, Bri'honn. thhhh'oJ oon:norclll

traveller. A new or imp: g corks

from bostlss,
; 2847 J. Nadal, Newman-street, Oxlord-utm A new or

for by tabes for cocks and pipes.

“72991 ¥. Pope, Mark-lane, Oity. Improvements in locks.
(A communication.

2994 G. Bmith, Upper 'l'hm Olty. G. Smith,
juo.,and O.W, Smith, M Lroet
io hair btulnng apparatus.

2993 T. R. Harding, Leeds, machinist, I

g

Decemeer 8, 1865.

1611 G. E, and J, Keats 1178 J. Braithwaite
1618 V. Poltevin 2152 J. Bowden
1631 W. Clark 2221 W. P. Gregg
16566 W. Olark 2246 O. Benvett
1658 J. Scholl 2313 W. E. Newton
1665 W, Olark 3314 J. Casthelag x,
1668 O. H. Gardner
1689 R. Eastman 2349 8. Wales
Bsaled Decomber 5, 1885.
1858 T. SBmith 3153 G. G. Deonis
1560 J. Ferguson and R. 3316 G. T. Bousflald
Miller 2469 G. T. Boasfleld
1571 W. W. Hulse 2485 B, Wien
NOTIOES OF INTENTION TO PROORED WITH
PATENTS.

From the London Gessits, Decomber §, 1965.
1888 O. Rosson. Porublo ohmo bold‘n.
1894 W, la P
1903 R. M. Wn.nm. Sewing machines. (A commusi-

oation.)

1911 W. Diaper. Bafes.
1917 W, Wapshare, Cooking.
1924 L. Puuudl.s.'ruk« Ornamendal tables.
1927 M. J. Roberts. Adbesion between palleys.
1931 J. H. Johnson. Laciug boots. (A commanication)

1937 J. Belicard, jun.

1950 T. Brown.

1964 E.Babel, Iron.

1967 V. Baker, Utilising water power.

1973 J.J. 8toll, OContinuoms motive power.

1976 E, S8abel. Iron rails. (A commamieation.)

1078 . Avprogain. Priasiog oa cotoass.

1 . App| ciatiog 10 colours

1983 T.W. Tobin and Ool. Stodare. Hlusory exhibitions.

1085 T. B. Paton. Linen.

1988 W, Singleton. 8cales for knives,

1991 F. Ransome, Slabs.

2012 E. Sabel. Sheet iron. (A oonnld“)

2015 E. L. & Ooating

2018 E, Sabel. Iron. (A muﬂmloa.)

2029 H. A. Boanerille. Cbecking fares
communiocation.)

2031 A, V. Newton. Gun (A

2038 J. H. Johason, Onu-nuo- of glass. (Ac-
muniocation.)

2060 W. Q. Dodge.

2108 J. F. Boetius,

2135 A. and W, Young.

2160 J. B. Austin. Stopping botéles.

2219 H. Terzell ud'l‘ Doa.

2330 D. Keys. Watches.

2369 H. A. Boanneville. Bave-alls. (A eommunicatien.)

2441 J. Parkins. Berdering envelopes.

2482 O. H. L. Wintzer. Separating phosphores frem iz

2431 O. P. Batton. Oomfocdubu. (AM

2706 E. E. Middlet Laying tel

3748 A.V. Newton. lorln‘ (A b
cation.)

2760 J. Johnson. Crossings.

3784 W. and E. Westmoceland. Bewing machinss.

2870 F. Prange. 8teel. (A communjeation.)

2947 M. Oaton and H. Holdea. Power looms.

296¢ W. E. Newton. Hardening malleable cast irom.

(A communioation.)
Repeating firearms. (A comme-

of eabs. (A

iestion.)

' b

nication.)
The full titles of the patents in the above list can be

the lppliwlon of pressure to the rollers of npumlu, pre-

nd onut machinery.
P.'”"‘: wton.‘ Ch 1 duﬂr

hani

Y lane,
for

"

i nom.nnd by referring back to their numbers in vhe list of
n wiai 1 proviomly IXT)
ition oan be d to the granting of a te

any o( the pl.niu in the above list who have given notice
to p!

man. [
steam and huung air by the heat abstracted in effeoting

ww-m.mn for pocket and other purp
Dated Novembder 7, 1868.

2863 T. Grayson and J. O’ , Ldverpool, A new
llld {mproved cement.

E'plln. u.inur, M J. Oluh. master mariner,

L v gear for navigable

ml H. Batewan, Bnu-, surveyor, An improved appa-
ratus for igniting cigars or

9870 P, Prange, Li 1 hant. I
the manufacture of stoel. (A oolnmnnloulon.)

Dsted November 13, IME.

2911 W, T. Hamlt Upper B § An
improved apparatus for cutting tenons.

2916 E. Guthrie, Liverpool. Improvements in the manu-
facture of bricks for building and other purposes, and in
apparatus therefor,

Dated November 14, 18686,
2930 W. E. Newton, Chacoery-lane, civil enginecr.

ments in

, Dublin.

the d tion of such steam. (A commuaication.)

of their i td d, withio twenty-ome days from
the date of the Gaom in’ - whioh the nunum»
luvingsnhof‘ i s’ office partioul

2997 W. Parsous,Toronto-terrace, Brighton. Animproved

sash fasteniog for windows.
Dated November 23, 1865

2998 W. Wells, Maochester, and 8. lulnd, Olayton,
near Manchester, oil refloer. Imp:
tor obtaining artificial light from volulh Mqu&dl or fluids.

3001 A.‘V. Newton, hno.r,y -lane, mechanioal drafts-
man. Ani jectors for d g bilge
water and for other Dnrpoua (A communication.)

3002 8.A. Bell, Epplng;vlllu, Sl.utlord. An improve-

meut in the and tapers.
3003 w. Biit, Weet Hnm, Euex. Iwproved apparatus
tor eff a the p of a

railway train and the guard or driver, or both,

3004 8. Hanter, Newcastls-on-Tyne. Improvements in
auchors.

3005 A. Lancefield, Engineer’ s Department,
Nonhom B‘ilway, King’s Cror, g

Great

@pr
f

Improvements in safety apparatus for the preveation of
accidents upon railways by working signals or alarms, in
order to attract the attention af the guard or driver of the
train, (A communication.)
Dated November 16, 1865.
2047 l(. CIWI, uvexlwkor, and H. Holden, mechanic,
P p in power looms for

vuvinx.

2949 O, Sarony, Scarborough, Improvements in the
rests or apparatus employed when taking photographs of
the human fgure.

2950 A V.anton. Chnoery-h‘no. mnhni(eal deafts-

man. Aol
nication.)

£951 A.V, Newton, Ch 1 hanical drafts-
man. Au improvement in the rouung of coffes. (A
communioation.)

Dated November 17, 1866.
2953 8. B. Huntly, Upper Baker. mm, Regent’s Park.
in for fresh warer from

salt and impure wmer. also lppliclbl. for ventilating
purposes.

nu J. H. and G. R. Smith, West Plamstead. An

p! d method of drafting patterns for costs,waistooats,
ud other close fitting gnnunu. and lppunlu to be
in obtaining the measurements for the same.

g or imp
uu'ny or o'.her tickets.
3007 J. J. Bield, Upper Giﬂord-:tm. Oaledonian-road .
p in the manuf of soap.

PATENT APPLIED FOR WITH OOMPLETR BPEOI-
FICATION.

Dated November 33, 1865.
3018 E. G. Lmuon. Windsor, Vormonc. U.8. Oertaln
new and ueeful impro in hloading and repeat-
ing firoarms. (A commuoication.)

LIST OF 8EALED PATENTS,

Sealed December 1, 1865,
1528 E, Eastman 1647 D. Barker
1563, W. Townend 1660 R. A. Brooman
1833 C. de Bergue 15561 A.and A, W. Pem-
1834 T. Gentle and J. berton

Allmark 1665 V. Duterne
1638 P. Coombes 1867 W. Tongue
1536 A. J. Aspinall 1663 8. B. Tuoker
1538 J. Robertson 1565 8, S&oll,'l'.Bronghwn,
1639 J. H, Johnson aad F.
1610 W. Edson

1540 . A, Brooman

of the objeotion to the applisati

PATENTS ON WHIOH THE STAMP DUTY OF 280
HAS BEEN PAID.

3108 J. T. Caird m K. 3"!

3314 G. F. Griften .3.' an.
3316 T. Waller '310 U. B Whi

3243 O. F. Olaus 3336 T. E. Vickers

PATENTS ON WHIOH THE STAMP DUTY OF £100
HAS BEEN PAID.
3734 J. Coulson 2781 L. Bissell
2748 G. W. Bales 2837 O. Hodgeom
2157 W. Robertacn and J. | 2964 E. Hornsby, jua.

G. Orohar

LIST OF SPECIFICATIONS PUBLISHED
For the Week ending December 2, 1963,

No. | Pr. |No. |Pr. |No. | Pr.| No.|Pr. |No. |Pr.

— | — —— ] e | e | e { o | e | e | e

s. d. . d. s. d.
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Norx.—Specifications will be forwarded by post trom m
Great Beal Patent Ofoe (publishing dcpmt) oa re=
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. must be remitted by Post Ofice Ordat, m.da
o Post Oﬂu. High Holoorn, to Mr. Benaete ‘.w‘qnn.
Patent Office. 35, Southamptan baildiage,
cnumry-lno.
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THE SMITHFIELD CLUB SHOW.

OTWITHSTANDING the general antici-
N tion to the contrary the Smithfield
lub held its show thig yesr, snd in
spite of the serious drawbacks consequent
upon the cattle plague, there is a very
respectable display of beasts. The show
altogether reflects no little credit on all con-
cerned when the disadvantageous circum-
stances under which it has been produced are
taken into account. The centre of the Agri-
cultursl Hall is devoted as usual to the ex-
hibition of the live stock, whilst surroundin
them on all sides are placed agricultura
mechanical appliances of every denomination,
the galleries being set apart for the smaller and
lighter kind of implements, ~With the oxen,
sheep, and pigs we have nothing now to do;
we therefore turn from the animated sirloins
and haunches in the hope that we may meet
sgain—on Christmas day. With the imple-
ments of husbandry, however, the case is
different. Here is our distinct province. With
these, then, let us proceed to deal. The arrange-
ments are very similar to thase of last year,
the same exhibitors occurying the same stands,
which is a rnle we hope always to see observed,
88 it enables each to a{ ear in his own place,
as it were, and to be the more readily found.
A superficial glance fails to detect anything
very novel or striking, but a closer inspection
reveals here and there many little improve-
ments in detail by which we learn to measure
progress, Following the order observed in the
nﬁogue we commence with the basement of
the Hall, or, as it is termed, * the downatairs
department.” Here we come first upon our old
friends, Ruston, Proctor, and Co., of Lincoln,
who send a couple of portable engines and
two portable circular saw benches. In the
Istter machines several improvements haye
been introduced ; the slide fonce is noticeable
for the facility with which it may be adjusted,
theextreme delicacy and accuracy of its motion,
and its adaptation to all kinds of work. It
combines in one fence the parallel, transverse,
and feather-edged or diagonal eutting motions
it may be set to any size of saw, and is worked
to a gauge marked on the table in eighths of
aninch. This firm also exhibits one ot Wood-
ford’s centrifugal pumps, which have the ad-
vantages of great simplicity and non-liability
to get out of order, having no valves and only
asingle flyer instead of the ordinary disc for the
expulsion of water. The pumps do not require
priming before starting, and are not liable to
stoppage or derangoment by the admission of
stones or other solid substances. Ina recent
notice of the Blackfriars Bridge works, where
these pymps are largely employed, we had
occasion to refer to the large percentage of
useful effect obtained for the power employed.
Messrs. Wallis, Haslam, and Steeveus, of Bas-
ingstoke, make a very good show of finishing,
threshing, dressing,and othersimilar machines.
They exhibit the Worcester prize thresh-
ing machine, to be worked by a seven-horse
or eight-horse engine. An importantimprove-
ment has recently been eftected in these ma-
chines ; this consists in the addition of an gr-
rangement which allows the corn to be passed
through the hummeller or not in its fassuge to
the separator by merely moving a slide. The
machines are fitted throughout with Messrs,
Wallis, Haslam, and Steevens’s patent spheri-
cal self-adjusting bearings which run with the
least possible amount of friction. For shafts
and spindles which run at high speeds, or are
at all liable to heat or wear crossways in the
bearing, these bearings are invaluable, as they
instantly adjust themselves to the slightest
variation in the line of direction of the shaft.
At the same time they are perfectly steady in
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work and, as they wear equally through-
ont the whole length, they last much longer
than the ordinary description of hearing. The
vibrating caving board and riddle are sus-
pended on Coulson’s patent spring hangers, by
the use of which no less than sixteen bearings
requiring oil ip an ordinary machine are done
away with. A further improvement consists
in the attachment of g chaff bagging apparatus,
Instead of the chaff being blowu over in the
ueual way on to the grouud, it is caught in a
box having 8 perforated back, and is blown
through a connection to the elavator where the
chaff 1s raised by a revolving fan to a hopper,
to which is attached the receiving bag. In
the Excelsjor harrows exhibited by this firm,
the tooth is formed with a grooved Kead, which
fits on the side of the beam and clips it tightly,
thereby throwing the strain on the tooth
direct on to the beam. A bolt passing through
both serves to maintain the different parts in
their relative positions to each other ; this bolt
passes through atube or distauce piece, which
maiuntains the harrow besms at a proper dis-
tance apart. When the whole is put together
gnd the bolts are tighteued up by nuts, the
machine is almost as rigid as if in one piece.
Messrs. Wallis also exhibit a simple and in-
genious sackholder, in which the usual wear
and tearofsacks by nailsis obviated; sacks even
of the lightest material gre not worn by it, and
8 great saving of maunual labour is effected by
its yse, From their worksat Leiston, Mesars.
Garrett send two portable engines, 8 locomo-
tive traction engine, and a horizontal engine
besides threshing and dressing machines, an
8 host of minor but equsally useful implements.
The improvements we here find are, firat, in the
portable finishing, threshing, and dressing ma-
chines, in which the fan case is made of an
eccentric shape, by which an increase in the
blast and a reduction in the power are attained.
Next comes Chambers’s patent broadcast
manure distributor, which is manufactured by
this firm, who have constructed the machine
upon an entirely new principle. The most
recent and important improvement is the use
of a patent metal in the delivery barrel which
will not corrode with the salts and acids con-
tained in the manures. This firm also show
turnip and mangold seed drills fitted with
Chambers’s patent manure barrel and scrapers,
which can also be made to act as broadcaet
manure distributors.

Messrs. Hornsby and Sons, of Grantham,
are no new handa at reaping machines, although
they have not been so promiuently before the
public a8 many other makers, More than
seventeen years ago this firm constructed and
experimented with one of the first reaping
machines made in England. They have cou-
stantly followed the development of each new
machine, avoiding errors on the one hand, and
perfecting meritorious points on the other, until
they have succeeded in constructing reapers
and mowers that took the leading prizes at
the great all-England trials of the Royal Agri-
cultural Society in the present year. They
exhibit a lnrio variety of implements,

mongst others their semi-manual sheaf side-
gelivery reaper, which is 8 great novelty of the
class. Its capacity for dealing with every
variety of crop has been well proved, gnd at
the Plymouth trials it took first prize. The
draught hassince beenreduced, and it nowworks
better by an improved arrangement of four
delivery chains, olearing a broader horse track
than it did at the Plymouth trials with five
chains. In Messrs. Hornsby’s combined mower
aud reaper the alterations for reaping consist in
the insertion of a slow speed pinion, a more
convenient seat for the raker, a fresh dividing
hoard, similar to that used in their manua
reapers, and a drop sheaf grated platform. An
eight-horse prize portable engine was also
exhibited on this stand, together with several

loughs and other implements of great merit.
Rlessrs. Tusker and Sons, of Andover, have
lately introduced important improvements in
oombiued threshing machines. 'llime improve-
ments consist in delivering the chaff after it is

spparated from the corn without the aid of com-

plicated machinery or any consumption of
power. The improvemsnts can be put to amy
machine ; they conduee to & saving of time, as
there is no waste or chaff to collact at the end
of the day’s work, sud no additional attendance
is required. Messrs. Tasker also exhibit
Seaman’s new patent trusscd-beam harrows
in which the teeth ars simply plain 'i::ieces of
iron cut from the bar and pointed. They are
held in their places by & wrought-iron band or
ferrule which surrounds the parts formin
the beams or frames of the harrows, the teet!
being driven tightly through the holes iu
the band and between the bars. By thesg
means each tooth is held separately inits proper
position and the whole harrow is firmly held
together as'if in one solid piece, no holes or
sorews to the teeth or beams being required.
Mer. Charles Burrell, of Thetford, shows an
improved agricultural eight-horse power single
cylinder locomotive engine, in which the most
recent improvements are the introduction of
two chains for driving instead of one, so that
the engine is driven from both sides. There is
slso & neat arrangement of side feed, and in
the steering apparatus a chain is round
ashaft. The engine is fitted with Aveling’s

atent screw for tightening the chain ; it has a
ink motion reversing gear, weighs but six tons,
snd has the ap nce of beiug more eom-
pactly arranged than last year.

Messrs, Tuxford and Bons, of Boston, come
out strong in portable engines, showing a ten-
horse power patent housed engine, with two
cylinders, a ten-horse power portable horizon-
tal engine, improved so as to burn half a cwt.
of coals per day for each horse power, and three
other engines of three, two,and one-horse power
res&)ect,ive]y. They also had some saw tables
and centrifugal pumps for drainage or irriga-
tion purpoges. Of carts and waggons, Messrs.
Hayes and 8on, of Stamford, send some good
specimens in their vehicles which earried off
the prizes at the Plymouth meeting in July
last. The prize pair-horse waggon 1s made for

eneral purposes, and is very light, with oak

raming and plank sides with broad fixed
rungs or sideboards. The front wheels lock
under the body, aud it will turn in the room
it stands upon. It is fitted with front and
hind harvest ladders, which are readily affixed
or removed, aud a simple brake, which can be
put in action without stopping the horses.
Of course Messrs. John Fowler and Co. are
well represented, though not so much by
quantity as by quality. Wo first notice their
ten-horse power single cylinder engine and
windlass combined, which is fitted with a clip
drum, and worked for steam cultivation. The
cylinder is steam jacketed, combined with the
dome, and being placed on the front of the
engine takes the steam from the quietest posi-
tion in the boiler, thus ensuriug dry steam in
ascending inolines. These cngines are now
constructed to travel either one or three miles
per hour; theslow speed of one mile per hour
will enable the machine to work over the
softest land without straining. They can at
sny time be used for traction purposes, and
are adapted for any work for which portable
engines are suitable. Mesers. Fowler also
show a four-furrow balance plough and
cultivating machine, constructed of ironm,
sud adjustable to the different widths of fur-
row ; at the same time the rigidity of a riveted
frame, so essential to the durability of a steam-
going implement, is retained. A number of
operations can be performed by this machine
with but little alteration. Messrs. Fowler
also exhibit a seven-tine cultivator and an ex-
cellent portable ten-horse power engine. Messrs.
Crosskill show their clodcrusher, and a col-
lection of carts and other implements, for the
excellence of which they have earned a high
reputation ; we do not, however, find anything
novel this year, and we therefore pass on to
the next stand. Here we find Messrs. Clay-
ton, Shuttleworth, and Co., of Lincoln, with
8 goodly array of the machines for which they
are far-famed. Ten traction, portable, irriga-
tion, and fixed engines, several single, double,
and treble-blast threshing and finishing ma-
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chines, various straw elevators, corn mills, and
saw benches, complete the list of exhibits. The
most important feature in the traction engine
is the patented compensating intermediate
motion, which is self-acting, and enables the
driving wheels to accommodate themselves to
the sharpest curves without strain or loss of

wer ; both wheels at the same time are kept
In gear and receive the full power of tne
engine. Inan eight-horse single power cylinder
self-propelling engine we note some improve-
ments for diminishing or accelerating the
sﬂeed. There are two pinions on the crank
shaft cast of different diameters, so that the
smaller one formsa bearing for the larger one
when the latter is in gear. The intermediate
wheel between the crank and second motion
shaft is raised and lowered by a very simple
arrangement 80 83 to suit either wheel.
Another improvement consists in the intro-
duction of a revolving axle in  long bearing,
the advantages of which are obvious. In their
double-blast threshing machine Messrs. Clay-
ton have introduced patent adjustable screens
to suit any kind of grain. Before the corn
passes through the acreen it passes over change-
able riddles, whereby the capes or any ex.
traneous matter is separated from the corn and
passes again into the machine. The threshing
machines also have the addition of a chaft
bagging alpparatus, which is very simple and
adds but little to the cost of the machine. An
eight-horse ]}])ower horizontal fixed engine is
shown, in which all the wrought-iron work is
case.hardened. The bed plate is placed on a
metal foundation, as is also the outer bearing
for the flywheel shaft, thus to a considerable
extent superseding brickwork.

Messrs. William Ball and Sons, of Rothwell
and Northampton, are strong in ploughs and
waggons, having been successful 'in securing
numerous medals and prizes at various times,
Their Plymouth prize cart presents a novelty in
the tipping arrangement, which is worked from
one side by a simple spring, and when in posi-
tion the body is perfectly secured to the shatts
on both sides. Since the Plymouth meeting,
an arrangement has been introduced by which
the tail-board is worked with a spring catch
onone side which acts on the other. The tail-
board is fixed on an iron tail-piece, and on
londing takes its bearing on the tipes. A
. specimen of the light two-horse Plymouth
prize waggon was also exhibited, fitted on
springs for town use. Mr. J. 8. Underhill, of
Newport, Salop, showed a new six-horse power
traction engine, & pateut threshing machine for
finishing the grain for market, and Bruck-
shaw and Underhill’s patent corn elevator for
threshing machinery. There were likewise
models of sundry useful farm implements and
specimmens of wire femcing. Our attention,
however, was particularly arrested by Mr.
Underhill’s recently invented wheel for trac-
tion engines. The wheel tyre is of such a form
that the imprint left by it on the ground is a
zigzag ; the section of the tyre is nearly that
of a contractor’s rail with the flanges removed.
From out to outof the zigzag measures about
12in., that being the breadth of the wheel
face, although the tyre is only about 4in. broad.
The object 1s to avoid projections on the wheel
face, the form of the tyre permitting it to iake
a grip in the earth. This novel constraction of
the wheels enables the engine to travel through
any locality, be it street, arable, or turf land ;
consequently great things are expected from it
as an auxiliary to steam traction cultivation,
This form ot wheel affords a considerahle
amount of elasticity, but we would suggest the
addition of a thin web on the inside of tgxe tyre,
thus filling up the angles formed by the course
of the tyre, and rendering it impoasible for the
wheel to sink beyond the depth of the tyre in
soft soils. These wheels are now being prace
tically tried on a traction engine near Market
Drayton, and some experiments have been
made which up to the present time have proved
their efficiency. We have now arrived atastand
over which a very well-known name appears—
that of Messrs. Howard, of Bedford, who
occupy a considerable space with their cele-

brated ploughs. Among these is their cham-
pion plough B. B., which came off victorious at
several of the all-England ploughing matches
this autumn. We believe Messrs. Howard
have won thisyear the largest number of prizes
opentoall England, noless than twenty-seven in
number, Tieir double-furrow ploughs have
the beams made of double ribbed steel, and
combine great strength with lightness. In
light land these implements effect a saving of
one horse and aman. The digging ploughs
are furnished with skeleton or diggini reasts,
which, in turning over the furrow, break or
pulverise the soil. One of Messrs. Howard’s
twelve-horse ploughing and traction engines,
which is about to be sent to New Zealand, is
shown. It may be remarked that in this
engine is introduced the great peculiarity
(noticed last year) in the position of the
boiler, which, “instead of heing fixed length-
wise, is placed across the framework. By this
arrangement on the steepest hill the water
level never varies sufficiently to leave any part
of the fire-box or tubes uncovered.  Another
important point is that the steam space is not
diminished whatever the iucline may be upon
which the engine is working. Messrs. Howard
show Bulstrode’s patent snatch block sling,
which is a valuable addition to steam cultivat-
ing apparatus worked by a stationary engine.
By the use of these slings no more time is lost
when the plough arrives at the headland than
is requisite for the man to chauge his seat.
Another admirable invention is the adaptation
of the screw pile to the anchorage of the
snatch block in a certain class of lands.

Messrs. Aveling and Porter show admirable
specimens of eight-horse power portable engines
and cight-horse power agricultural locomotives
with all their most recent improvements. An
engine of the latter class obtained the first
prize gold medal at Mecklenburg Schwerin,
and a ten-horse power engine of the same
class received the prize medal of the Exhibition
1862. Messrs. Aveling’s travelling rope porter is
also exhibited. These useful implements are
fastened to the rope at intervals behind the
cultivator or plough as it leaves either head-
land ; they travel across the field with the rope
and are taken off as they return; they can be
relgased instantaneously. The rotary harrow,
pulveriser, and twitch extirpator of Messrs.
Holmes, of Norwich, which obtained the
silver medal at Plymouth, is exhibited in
their collection of farm implements. The
action of this machine is to fork out the twitch
or stubble without breaking it, and, by the
fork barrel revolving at a great speed, to leave
it lightly on the surface of the soil. ~ It pul-
verises the soil to the depth of five inches on
light soils, getting under the twitch and
bringing it up to the surface without breaking
it. In their corn and seed drills the coultersare
fixed to steel springs instead of levers, b
which means tﬁe machines are simplified,
reduced in weight and cost, aud all lever joints
are superseded. The Beverley Iron Company
put in a good appearauce, their clodcrusher
and roller with self-cleansing action standing
out well amongst their other exhibits for
having obtained numerous medals and prizes.
This roller consists of cast metal discs, or roller
parts placed loosely upon a round axle o as to
revolve independently of each other ; the outer
surface of each roller- part is serrated and has
a series of sideway projecting teeth which act
perpendicularly in breaking clods. Each alter-
nate disc is made three inches larger in
diameter than the rest, and the size of the
holes in the large discs is correspondingly
increased, so that both the large and small discs
touch the ground and none of them can risc up
over aclodgwithouc lifting all the rest. The
difference in the size of the nlternate discs
causes them to revolve in different circles, and
thus enables them to work on moist or adhesive
soil without clogging. The Beverley Company
show a liquid manure or water cart, witha
good arrangement for distributing liquid
manure or water by means of a spread board

6ft. long, which is suspended from the back

to the cart so that it can be adjusted and set
level when watering along hill sides. 4
trouih with four flexible tubes is substituteq
for the spread board when watering in rows
instead of broadcast. The Beverley compound
action mills are most useful of their kind:
their efficiency does not depend nlwgetherupo:;
the sharpness of the grinding surfaces as in
ordinary cases, but is owing to a powerfu]
shearing or wrenching action, which is peculiar
to these mills. They are of the roller mill
kind, but are so arranged that the axis of each
roller lies in a different plane to the other, s
as to cause the grinding surfaces, when revoly.
ing, to cross each other at the point where they
are nearest in contact. A lateral wrenchip
action is consequently produced in combination
with the ordinary crushing power of the
rollers.  Of course the Plymouth prize pair-
horse waggon, with its light yet strong appear-
ance, stands prominent.

As might be expected, Messrs. Ransomes
and Sims, of Ipswich, have a most attractive
stand, for their ploughs have attained a world-
widereputation and Eave won prizes and medals
innumerable. The combination of lightness with
strength in these implements is as remarkable
as it is successful. The turn-wrist plough is
one of the novelties of the season; it is made
expressly for use on the Devon and Cornwall
hills, By an ingenious arrangement this
plough can be turned from one side to the
other without delay or difficulty. The solid
frame harrows are of an entirely original con-
struction ; the framework consists of wrought
iron riveted together and not connected by
the fastenings of the teeth. Tha teeth aro
of plain square iron and may be lengthened
when worn without the aid of a blacﬁamith.
The teeth are held each by a loop and nut
against the framowork, a cotter preventing the
nut becoming loose. In Messrs. Ransomes'
Jointed harrows, instead of the teeth being
fixed in a rigid frame, they are. attached
to a jointed framo, which allows them to
follow all the irregularities of the soil. The
teeth being allowed to play in this maoner
gives the whole harrow a much freer action
and helps it to pulverise the soil. Amongst
the various food-preparing machines manu-
factured by Messrs. Ransomes may be men-
tioned Biddell’s root-pulper, in which, by s
peculiar arrangement of the kuives, the roots
are prevented from jumping up or sliding end-
ways. The machine consequently requires
less power and less time to do a given amount
of work than is necessary with most other
pulpers.  Messrs. Brown and My exhibit
some portable pumpiug and other engines; the
former are fitted with Holman’s well-known
cannon pump, which adds an important fea-
ture to cge:ordinary'portable engine. This engine
forms aneffective steam fire engine,and the pump
being made of brass is well suited for pumping
and distributing liquid manure. Apropos of fire
engines, we observe the leading manufacturers
of these machines are well represented.
Messrs. Merryweather and Son exhibit ore of
their steam fire-engines, constructed from the
joint designs of themselves and Mr. Edward
Field, C.E., and in which there are no very
material alterations from the engine shown
by them last year, the arrangements adopted
by that firm baving proved higholg satisfac-
tory in practice. A working model of the
“Field ” boiler, which is applied to all these
engines, was exhibited nt work in one of the
yards attached to the hall. It was driving
one of Miller's patent self-acting donkey
pumping-engines, which was described and
illustrated in the MEcHANICS’ MAGAZIXE for
the 24th of February last. This model
worked 30 eatisfactorily that it attracted a
number of visitors to the efot, thereby causn:g
inconvenience ; consequently the atteudant I
to desist working the model. In operution
it was certainly surprising to see the amount
of power given off by s» small a boiler. The
doukey-engine threw ahout five galions of
water per minute, and is,we believe, abonttobe
app]iege to Merryweather’s steam fire engine.
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One of Shand, Mason, aud Cold Powerfu}
steam fire.engines was also exhibited by that
firm. And here for the present we must, close
our notice of the Smithfield Club show; we
shall, however, resume the subject in our
next, as there yet remain many worthy objecta
for notice both downstairs and in the galleries.

GRAPHOTYPE.

T the meeting of the Society of Arts held
on December 6th, Mr. H. Fitz-Cook read
a paper on a new method of produocing,
from drawings, blocks for surface printing,
without the aid of the engraver, to
which the name of ‘¢ graphotype” has been
iven, and last week’s number of the
goeiety’s ¢ Journal " contains some illustra-
tions printed from blocks produced by the
new method. The new process is the inven-
tion of Mr. De Witt Clinton Hitchcock, one
of the foremost draftsmen and engravers
of New York, and was suggested by a little
incident which Mr. Fitz-Cook thus related :—
“In the summer of 1860, Mr. Hitchcock, in
the course of making a drawing on box wood,
found it necessary to alter a portion of his
design by erasing it and re-whitening the
exposed surface of the wood. The material
used for this purpose was the enamelled sur-
face of an ordinary visiting-card, softened by
water and a brush,—a method known to most
draftsmen on wood. The card employed
happened to be one printed from a copper
plate, and after the removal of all the enam-
elling, as described, the artist discovered that
tho printed letters were undisturbed, and
standing up in bold relief.” His tirst attempt
to carry out the idea which this circumstance
instantly suggested to him was made upon a
slab of chalk, sawn from an ordinary lump,
and on one surface made as smooth as possi-
ble by seraping. He drow upon the smoothed
surface of this piece of chalk with ink and a
quill pen, using as ink silicate of potash, or
“ water glass,” coloured with indigo, and
when the lines of the drawing were dry he
brushed away, by means of a tooth-brush
(but not using water, as when removing the
enamel from a card), all the portions of the
chalk surface upon which there were no lines.
“The lines of the drawing,” we are told,
“being literally composed of stone, with-
stood &e assault of the tooth-brush, but the
intervening particles of exposed chalk suc-
cumbed, and vanished in a cloud of snowy
dust, leaving the impregnable lines standing
in relief, inviting a proof of their strength by
printing on paper. This could not be done
until the wio.e mass of chalk was changed
into stone, by saturating it with the liquid
glass, but in half an hour the chalk block
was inked and printed in the ordinary way by
burnishing.” Ultimately, as the result of a
great number of experiments, Mr. Hitchcock
elaborated a process which seems likely to
supersede wood-engraving, if not for all, at
least for many purposes, being much cheaper
than wood-engraving, and having moreover
the great advantage of infallibly reproducin
the artist's every touch, however delicate, wit
the most perfect accuracy. In its present
shape the process is conducted as follows. An
artificial cﬁnlk block or plate is first produced
by grinding the best French chalk to fine
powder, mixing this powder with water to a
thin cream anﬁ separating the portion which
Precipitates first, repeating this operation
several times, in order to ensure the complete
separation of any hard or coarse particles,
drying the very finely-divided chalk thus
obtained and sifting it, through wire-cloth
having 10,000 holes to the square inch, on to
he surface of a perfectly smooth plate of
zine, placing a plate of highly-polished steel
on the top of the even layer of chalk-flour
thus obtained, and then submitting it to
powerful hydraulic pressure. On removing
thi&'essnre and lifting off the steel plate, the
chalk is found to be firmly attached to the
2me plate, and to present a perfectly smooth
upper surface, which only requires to be

¢¢ gized,” in order that the ink to be used in
drawing on it may not ‘‘ spread,” to be ready
for the artist, The latter proceeds as in the
ordinary method of drawing on wood, first
making a red chalk tracing on the block or
plate, and then, with sable hair pencils of
various sizes, drawing his design line for line,
exaotly as he wishes it to appear when printed.
The ink used is a mixture of glue and lamp-
black, and dries instantly, so that one series
of lines, of whatever thickness, may be im-
mediately crossed by others. The drawing
being completed, the portions of the chalk
surface intervening between the lines of the
drawing are disintegrated and removed, to
the depth of an eighth of an inch or so, by
means of brushes, some of them of fitch-hair
and others of silk velvet, and the chalk block
is then hardened by being soaked in a solution
of an alkaline sificate. A mould is then
taken from the chalk block, and a type-metal
cast produced from this mould, by the ordi-
nary processes of stereotyping, and it is this
type-metal cast, and not the original block,
t{at is used to print from. ¢ The process is
so delicate,” says Mr. Fitz-Cook, ¢ that the
impression of the thumb wetted with the gra-
photype ink, skeleton leaves, feathers, and
other objects to which nature-printing has
been applied, can be made to give beautiful
impressions in the ordinary type-press, whilst
the finest hair-line that the artist can make
will stand equally well with the bolder work.”
The type-metal cast may be obtained with
ease within three hours after the completion
of the drawing on the chalk surface, so that
the new process has an immense advantage
over wood-engraving, not ounly as regards
cost, but also as regards the time occupied
between the completion of a drawing and that
of the block by means of which copies of it
may be multipﬁed by the printing press.
‘While thus cheap and expeditious, the new
process reproduces the artist’s work with an
absolute accuracy unapproachable by the
most skilful engraver.
CONNECTING RODS.

ECHANICAL motions may be resolved
M intotwo kinds—sliding and rotary. With
the former a direct action is attained, which
does not require adjustment and is not liable
to looseness or a transverse wearing of the
surfaces in contact. When a rotary motion is
required, it is obvious that an adjusting mode
of connection is imperative to maintain fixed
centres or distances. The strains imposed on
the rods transmitting the power are in a line
with the centre of action; thusthe wearing
surfaces are duly affected. Many arrange-
ments of adjustment are in use. In most
cases the tightening of the brasses is in one
direction ; hence the rod becomes longer in
proportion to the wearing of the surfaces. A
clearance at the back end of the cylinder is
often allowed to admit of the shifting of the
pistonand rod. Now, the pistons ofeylinders (in
order to cause an effective discharge or rather
exhaust) should have as little clearance as
possible. In marine engines we find the clear-
ance for the piston §in. to 1jin., while for
locomotives the former would be deemed an
extreme case on the wrong side for economy.

The action of the steam is to Ll:ogel_ the piston
fora given length, after which impetus or
momentum completes the stroke. The lead of

the slide valve on the piston causes the steam
to act asa cushion or spring at the termination
of each stroke, The connecting rods are sub-
ject to longitudinal strains, which are tensile
and crushing. The wearing surfaces are of
course at the connections at each end. The
back or small end of the connecting rod is
liable to less wear than that connected to the
orank pin. In order to define the true form
and the best mode to preserve the requisite
length the strains imposed must be duly con-
sidered. Let it be presumed the piston is at
the back end of the cylinder, and the steam is
exerting its pressure, due to the lead of the
slide valve—the strain imposed will be crush-

ing direct, The bearings of the crosshead and
crank pin will be acted on, only on the inside,
or towards the cylinder. On the crank ascend-
ing, the same crushing strain will be in opera-
tion till the completion of the stroke, the
wearing surfaces being affected in a line with
the angle assumed by the rod. On the descent
of the crank the action of the steam is re-
versed, likewise the strains ; hence the adjust-
ing portions are tested—a matiter of the
greatest consideration, to which we will revert.
Engines, when the pistons move at high
velocities, are subject to momentary shocks
unless exactness of adjustment be maintained.
How often do we find, even in slow or mode-
rate speed engines, that the piston at the up or
down stroke causes a shock to the whole struc-
ture! Perhaps it is difficult at all times to
define the cause of this defect, but in nine
cases out of ten the adjustment of the connect-
ing rod will be found to be faulty. Before pro-
ceeding with a description of the best arrange-
ment, it will be well to analyse some of the
examples now mostly in use. Modern con-
necting rods for large beam engines are usually
of castiron, with wrought-iron cotters, gibs,
straps, and gun-metal bearings. Rods of this
class are generally ornamental, the section at
the centre being a cross, while the termination
at each end is eircular, with a beading. When
the gibs and straps are dispensed with the
ends are of ocourse hollow, to reccive the
brasses, a single cotter being used for adjust-
ment. In some cases these rods are mado
heavier or stronger than requisite, the extra
weight being used to balance the piston ; such
a practice is universal with mining engineers.
There 18 one great evil in this mode of balanc-
ing, and that is, the unequal distribution of
the metal. 'We are conversant with examples
where the area of the cross section is six times
of that at the crank end. Such a practice
causes an unnecessary load on the bearings,
aud likewise increases the causes for adjust-
ment. When double cranks are used, unless
the pin be of more than the usual length, that

ortion of the rod working between the cranks
1s subservient in width to the space alluded
to; hence an unequal distribution of metal
throughout. Rods having double ends are
generally solid, with a cross-piece, loops, gibs,
and cotters making good the connection.
‘Wrought-iron connecting rods are now uni-
versal, being mostly adopted by makers of
stationary, horizontal, locomotive, and marine
engines. For the former, a great deal de-
gends on the guide block and crosshead.

hould double guides and a T crosshead be
used, the rod must imperatively be double at
the connection, each side being a duplicate of
the other.

The old gib, cotter, and strap seem to
retain their lposit.iom«: amongst the many other
later examples, doubtless owing to the com-
paet appearance they present. We, however,
give a preference to the T-head caps and bolts,
or the semi-solid heads, on accovnt of the
process of manufacture, which we will describe.
The strap-end connecting rod has square ends,
or rather that of a parallelogram in section,
the remaining portion being turned. The strap
requires exact fitting, while the cotter and gib
holes must agree, with an allowance for adjust-
ment. The shaping machine may perfect the
ends of the 10d and exterior portions of the
straps, but the inner portion of the semicircular
end must be adjusted by hand to fit the outer
brass. The gibs and cotters may be finished
in the shaping machine, with the exception of
the fitting ends of thelatter. In some instances
the straps are turned beyond the cotter holes,
which is cheaper than planing or filing. A
good method of preventing the cotter be-
coming loose is to split the small end, and tap
or screw a hole in one half: a stud being
inserted will open or enlarge the end trans-
versely. The brasses must have flanges to
prevent lateral looscness.  Unless a separate
adjusting cotter be used the main cotter can
never be firmly tightened, and an undue strain
is thus thrown on the gib ends. Double gibs
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ars gfelex‘able to single, on aceount of the
double clasp the strap is thus subjeot to. The
straindimposed on this connection are tensile for
the strap, sheating for the gibs and cotter, and
érushing for the brasses ; hence the proportions
should be well considered. With engines
moving athighvelocities, and having extremely
short rods and strokes, the strains are consi-
derably incteased; hence we find that for
engines of the elass in question, this form of
rod is being rapidly discarded, The length of
the rod in proportion to the stroke of piston
is a matter of the greatest consideration ;
stroke 1, length of rod 2 to 3, are the two
extremes, a_happy medium being obtained by
stroke 1, rod 2-5. The angle assumed by the
rod when the crank, or rather the piston, is
at half-stroke greatly affects the gibs; in fact,
with short rods, a tensile strain is imposed at
right angles with that of the rod. We
have known instances where the gibs had
been stretched lin. beyond their original
length, owing entirely to these ocauses. The
connecting rods for locomotive engines are of
the gib and cotter type. Those applied to the
driving wheels must, under any cireumstances
of wenr, retain the original length.  In order
to ensure this the adjusting cotter of the one
end acts against the inner brass, while for the
other end the cotter acts on the outer brass.
The ordinary gib, strap, and cotter are not as
much used for locomotive connecting rodsasthey
were ten years ago. The mode of securing the
strap when used is, by a bolt or two bolts in
the place of a gib or gibs, nuts and check-
nuts being also adopted in some cases to
adjust the cotter, while in other examples the
ordinary split cofter is still resorted to, with
a stop-stud in the rod. In order to ensure
greater strength the strap is often dovetailed
into the rod, so that the tensile strain on the
gibs or bolts (whichever may be used) is greatly
reduced if not prevented. In some cases two
stop-studs are used, and an adjusting cotter
on each side of the brasses; this mode effec-
tually retains the original length of the rod,
but the surfaces of the cotters being small
¢auser in some instances lateral looseness,
especially with high velocities; hence we find
the single cotter more universal. A primitive
form has been lately revived; the large end
of the rod is of a forked shape to receive the
brasses, a distance piece and a bolt retaining
the sama. A cotter on the inside causes an
adjustment. This mode is, perhaps, the most
simple of any, but the process of manufacture
is much the same as for the ordinary strap and
gib, although the two latter are diepensed
with in the present case. Connecting rods
with hollow solid ends have lately been much
introduced, although the ’ﬁrocess of forging
may be said to be more difficult and liable to
defeet., The cavity for the brasses can be
slotted or filed te the requisite size and shape.
The brasses are flat on all sides, hence
laning is available, The inside flange is
foose and secured by studs after the body is
inserted. In other examples the inside flange
is dispensed with, exeept at the front end, the
cavity in the rod being longer than the brass;
the latter is fixed by the cotter only, the
back outside flange making & plain exterior.
‘With rods of this class the adjusting cotter
ean be either within or beyond the bearing.
The flanges being located or extended accor-
dingly, it is almost needless to add that the
eotter being recessed in the brass prevents
lateral play. Another means of adjustment
is by a serewed wedge or cotter in aline with
the bearing, instead of at right angles with
it. Outside stops bearing against the flanges
of the brasses retain the position of the
same, and effeot an adjustment at the same
time.
We have thus far dealt with the rods at
sent mostly used for land engines, It will
noticed that the means of adjustment in all
the examples to the present has been by the
ocotter. IGow, with this mode it is obvious
that, on the wearing of the surfaces and the
édotter aoting against the back of the brass, the

latter has a very small surface employed to
retain its lateral position ; the flanges are thus
susceptible of sudden strains. e find for
marine engines the adoption of the sttap, gib,
and cotter an almost isolated example. he
class of engines naw alluded to are more gene-
rally of the horizontal type. Much depends
on the type of engine as to what form of con-
necting rod is the best, For trunk engines
there is 8 oertain amount of difficulty in
adjusting the brasses, owing, of course, to the
locality of the same. A universal mode with
single trunks is to bote the rod for a given
length beyond the trunk; a steel rod being
inserted acts nglainst the front brass, and a
ootter of the ordinary kind, screwed atoneend
with a shifting gib, ensures & perfect adjust-
ment. The end of the rod in question is
hollow in ome forging, the brasses bein
inserted instead of clasping the rod. A secon
form of marine connecting rod consists of a
hollow end, similar to the last example, but
the means of adjustment is by a sorew and
check-nut at the extremity of the rod. The
two examples now under notice are particu-
larly applicable where height is of importance,
the first mode being in practice for single
trunks and the latter for hollow single guides.
The remaining examples worthy of comment
and in generaf use are different in construc-
tion but alike in principle ; the rod is forked
at the crosshead end with a pin, adjustment
being attained by the guide block. The
crank end of the rod may be said to be the
portion that is varied in design and arrange-
ment. In one example the end of the
rod is of a T form, the brasses are flat in the
connection, and the cap at the extremity is
simply a plain piece of wrouqht iron, with holes
to receive the securing bolts. The second
arrangement consists of a semi-solid head,
divided centrally transversely. This cavity is
bored to receive brasses, whioch are turned toa
corresponding diameter. The securing bolts
are situated on each side of the bearing, suffi-
ciently close to prevent the shifting of the
brasses. When this position for the bolts is
not maintained the brasses are either hex-
agonally fitted or turned as before alluded to,
with projections to retain the correct position.
‘When flat brasses are adopted the bolts are
subject to tensile strain only, as the T end of
therod and the cap prevent disarrangement.
We have already alluded to the fact that the
adjustin gportions of therod were tested mostly,
if not wholly, on the descent of the crank.
Now, presuming the piston to be at the front
end for the direct-acting, or at the back for a
return connecting-rod engine, we shall perceive
the correctness of this statement. ‘The strain
imposed on the rod is entirely tensile, or the
rodp itself has a tendency to remove the pres-
sare from the inner portion of the bearings.
The connection made by the bolts transmits
the strain to the cap, or outer end of therod ;
hence the outside brass is brought into close
contact with the bearing. It is obvious from
these causes that the adjusting portions of the
connecting rod arc affected greatly by the
tensile strains imposed. With short connect-
ing rods a certain amount of tenmsile strain is
undoubtedly in operation when the crank is at
half-stroke, owing, of course, to the angle
assumed. With semi-solid heads this evil is
greatly mitigated, as the bolts are better sus-
tained in the back and front portions of the
rod.

‘With reference to the proces-es of manufac-
ture of the two last examples, the T head is,
perhaps, as simple as can be conceived, That
and the cap can be planed and the ends turned ;
the brasses are planed and bored, so that hand
fitting is dispensed with. In the case of
the semi-solid head, turned brasses are un-
doubtedly cheaper than the hexagonal shape,
the remaining gortion being as in the first
example. The diffcrence of manufacture in
these types and the strap and gib kind is
sufficient to warrant the more general adoption
of the two former. The nuts generally adopted
are turned (slightly less than the size of the

nut across the flats) for a given length
hexght from the base line; aslgroove i? al:;
made to reeeive the point of a stop-stud.
some instances a ring is used with & pin o
one side, the stud being sorewed into the ring
which, en¢ompassing the nut at the tumeé
part, prevents the latter from becoming loose,
A second system of safety consists in di

ing with the ring and pin, and by recessin
the edp to receive the turned portion of the
nut, the desideratum is gained. Another mode
is to forge a flange on the fiut with & groove
in the same, a #tud with a cross handle
ensuring adjustment and security. Stops and
securing-studs have beén arranged similar to
a ratchet and spring, but the complieation
doubtless prevents its more general adoption.
In order to ensure an even adjustment gup-
metal slips are sometimes used between the
brasses, while in other examples wood is
deemed sufficient, A better mode than either
is, to make each hut a pinion at the bottom;
a oentre pinion with a lock-spring wonld
ensure exactitude of adjustment and seewrity,
The mearis of lubricating the bearings have
often been discussed by marine engineers,
To the present the suspended oil ean and
wiper on the brass retain their original posi-
tion. Tubularoil cups are sometimes adopted,
but where a large surface requires due lubri-
eation the simple wiper is introduced.

We have thas far explained the use and de-
sign of the connecting rods of the present day,
and we will now consider the kind best adapted
for each class of engine. For large beam
engines, the cast-iron rod, with wrought-iron
straps, gibs, and cotters, is undonbtedly cor-
rect ; but with engnes of moderate power, the
marine type is best fitted. For l;xoorizontal
engines for land purposes, again, the marine
ape is undoubtedly the best yet introduced.

comotive engineers have different ideas as
to the best form of rod and mode of connection
and adjustment. Undoubtedly the dove-
tdiled strap end is the strongest of the kind
when a ready disconnection is required. Con-
necting rods with hollow heads are dtronger
perha%s than any others, but this is counter-
acted by the peculiar shape of the brass neces-
sary for the rod in question. The perpendicular
forked rod (although primitivefeis not fo be
despited, asit possesses all the advantages of
the strap without its evils. Of all the device
the dove-tailed strap and the forked en
claim most attention, The rods notieed for
matine engines being of the latest and best
improvement, it is but fair to admit that each
has its peculiar advantage. The arrangement
alladed fo for the single-trunk engine is an
ingenious device, but we would suggest that
the semi-solid head, or that with the flat
brasses, be adopted in the place of the ordin:
strap, &e., as now used. The hollow b
with the adjusting screw at the back, is
simple, but imperfect, snd a better means of
adjustment could be attained by the central
rod and cotter before alluded fo, With re-
ference to flat brasses, T heads, and flat caps,
we certainly admit the simplicity of manu-
facture and connection, but were stability
considered we should select the semi-solid
head as the better mode. Our reason for this
is, that the bolts have more support than with
the T head and flat cap, & matter of the
utmost importance with high velocities. In
order to render our views on the present sub-
ject more clear, and at the same time of
practical utility, we call attention to the
illustration of & marine connecting rod em-
bracing all the best improvements. Fig. 1
represents the plan of the rod, the larger
extremity being half in seetion and half com-
g}fte. 1t will be seen that the brasses are

nged into the wrought iron, in order to pre-
vent a latefal movement, Fig. 2 represents
side elevation of the rod, the head being half
in section, half complete. The brasses are
tutned and the rod bored to receive the same.
The securing bolts are as near the bearing 8%
practicable; the brasses are a certin fixture,
4s fir as regdrds circular movement.
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FIGA

lubrieator is separate, being seoured by studs.
The wiper is centrally located. Tuges are
situated on either side of the upper bolt, so
that a perfect diffasion of the oil is certain.
This last point will be readily understood by
referring to fig. 3, which is a front elevation,
half in section, half complete, As regards the
proper proportions of the details now under
notice, three points have to be duly consi-
dered—first, pressure of the steam ; second, area
of the piston ; third, ratio of rod to the crank.

first entails pressure per square inzh, the

second, sectional area, and the third, rigidity !

or prevention of deflection. Now, to define
the corfect proportion will be to consider the
material employed. Having determined this,
the remainder 13 a matter of simple calcula-
tion, but withal the observance of natural laws
is imperative.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

TITANIFEROTS IRON.

ON the 24th of last month come account was
given in this journal of the results of
some experiments made by Messrs. D, Hipkins
and Sons, of West Bromwich, with some iron,
by Mr., Charles Martin's patented
s, from the titaniferous iron-sand of
ew Zealand. Other firms have since been
experimenting with specimens of this iron,
with results quite as satisfactory as those pre-
viously obtained by the Messrs. Hipkins. To
the aecount of the properties of this almost
mprecedentedly fine quality of iron which
we gave three weeks ago, we may now add
that @ ¢ heat” of it can be puddled in sixty
minutes, which is just half the time per heat
which the prooess of puddling usually occu-
pies, and that the loss of iron in the process is
only one-fourth of the usual proportiou of
loss. Moreover, this titaniferous iron has the
remarkable property of completely resisting
the action of hydrochloric acid. The peculiar
qualities which give it its great value are
doubtless due, in part, to its entire freedom
from both sulphur and phosphorus, ard not
exclusively to the titanium which it contains,
8till, it seems to be Fretty well ascertained

that a small quantity of titanium very greatl
improves the quality of both iron and steel,
and hence considerable attention is beginning
to be directed towards the titaniferous iron
ore, or * ilmenite,” which exists in such vast
quantities in Sweden, Norway, and Russia,
and also in Canada and elsewhere, and which,
while it can be had in this country much
more cheaply than the New Zeuland iron-
sand, which contains only from 9 to 13 per
cent. of oxide of titanium, contains not less
than 40 per cent. of that oxide. As yet,
there are many difficulties in the way of
smelting, on the great scale, ores of iron con-
taining so much titanium as the European
titaniferous ores contain, but these difficulties
will doubtless yield to sufficiently perseverinq
efforts to overcome them. It ismnot proposed
to endeavour to smelt these ores by themselves;
| that is oontemplated is the admixture of
them. in small proportions, with our ordinary
Euglish ores, 'lPhe conditions, however, under
which such a mixture can be satisfactorily

I'smelted, ‘have yet, for the most-'part,'to te
ascertained,

METALLIC TITANIUM,

|  Until 1850, titanium in the free state had
not been seen by human eyes. The existence
of the metal was first recognised in 1791, b,
Gregor, who detected its oxide in a black fer-
riferous sand occurring in the bed of a stream
in the vale of Menachan, in Cornwall. Four
years afterwards Klaproth found compounds
tof it in the red schorl of Hungary, and gave
it the name which it still retains. Subse-
" quently, Wollaston found it in the slag of the
liron furnaces of Merthyr Tydvil, in which a
i compound of it oceasionally occurs in the form
of small cubical crystals, having the lustre of
, burnished copper. These crystals occur much
" more abundantly in the slag from the furnaces
.in which the Cumberland hematite ores are
-smelted. Their specifie gravity is about 5°3,
| they are so extremely hard as to scratch rock
crystal, they are infusible before the blow-
pipe, and they are unacted upon by either
nitrie, sulphuric, or hydrochloric acid.
‘Wollaston, as also all later chemists until
‘Wahler showed the mistake, regarded them as
being pure titanium; they are really com-
posed of the cyanide and nitride of the metal,
and contain about 18 per cert. of nitrogen and
4 per cent. of carbon. Liebig fancied that he
obtained titanium, as a dark-blue powder, by
heating fragments of recently prepared am-
monio-chloride of the metal to rednessin a
glass tube, in a current of dry ammoniacal
gas; but what he thus obtained was really
only the nitride. The free metal was first ob-
tained by Wehler, in 1850, by rednction, by
means of potassium, from the fluo-titanate of
potash. As thus obtained it is ‘‘an amor-
Ehous grey powder, resembling iron reduced
y hﬁ'drogen at a low temperature. Magnified
two hundred times it appearsin fritted maeses,
having the colour of iron and a metallie lustre,
Heated in the airit burns with a lively secintil-
lation. The smallest particle of the metal
{)rojeeted into a flame produces a brilliant star-
ike spark. Heated in oxygen it occasions an
instantaneous dazzling flame like lightning,
titanic acid being the result. Wohler ex-
presses his belief that there is no other bod
which burns so energetically in oxygen. It
decomposes water feebly at the boiling point of
tthe latter. At high temperatures it combines,
not only with oxygen, but also with nitrogen,
‘ and even in this gas, remarkable to say, com-
. bination is attended with evolution of heat and
jlight.”  Within the last few montks we be-
i lieve that titanium has becn obtained in con.
sideravle quantity, in Birmingham. by a
process dif?ering ut slightly from Wohler's,
and that the metallic powder yielded by this
rocess has been fused into compact masses of
argesize. No practical applications have yet
been devised for it, but a metal which exists
in such abundance must doubtless be sus-
ceptible of many uses, the nature of which we
shall learn in due time.

THE GASES CONTAINED IN MOLTEN
AND STEEL.

All who have witnessed the operation of

oasting either iron or steel must have remarked

IRON

Y | this method, since most of the

the disengagement of combustible gas which
takes place at the moment of ing the metal
into the mould.  This gas has usunally been
supposed to be due to the decomposition by
the molten metal of the moisture contained in
the sand of the mould, but this explanation
of the phenomenon has just been disproved by
M. Cailletet, a most interesting note by whom
on this subject was presented to the Academ
of Sciences on the 13th of last month by M.
Henri Sainte-Claire Deville. M. Cailletet’s
experiments leave no doubt that combustible
gases are evolved by molten iron, during
cooling, when the iton has not come in con-
tact with either sand or any other body
containing moisture, and that these gases
always consist mainly of hydrogen and ecar-
bonic oxide. M. Cailletet at first endeavoured
to collect the gases by pouring molten iron
into a red-hot cast-iron vessel having a mouth
of very small aperture, to which, as quickly
as possible after pouting the iron in through it,
he attached a tube connected with a kind
of pneumatic trou;.ih. He found, however,
that he could colleet very little gas bg
as escape
before the mouth of the vessel could be closed
by the fitting to it of the tube, and his next
Jan therefore was to use a conical vessel,
Euving no bottem, but having an apparatus
for the collection of gases attached to 1ts upper
part, and to plunge this vessel,—having first
rendered it red-hot, in order to free it from all
trace of moisture,—into the molten metal the
gases contained in which he wished to examine.
The difference between the tetnperature of this
red-hot vessel and that of iron in a state of
fusion of course caused the liquid metal which
entered the interior of the vessel to instantly
cool, and in so doing it always evolved gases,
which always consisted principally,—if not
entirely,—of carbonic oxide and hydrogen.
There ‘was always some nitrogen mixed with
these gases, as collected, but M. Cailletet thinks
that this may possibly have been wholly
due,—it must certainly have been due in
part,—to the air with whioh the apparatus
was of course filled at the commencement
of each experiment. He gives the compo-
sition of the gaseous mixture contained in
his apparatus after two experiments, in one
of which an English ¢‘grey” cast-iron, smelted
with coke, was used, and in the other a ver
good quality of French irom, smelted wit
charcoal. Inm the one instance the gases con-
sisted of 337 per cent. hydrogen, 57-9 per ceut.
carbonic oxide, and 840 per cent. mitrogen,
and in the other of 3860 per cent. hydrogen,
49-20 per cent. carbonic oxide, and 12:20 per
cent. nitrogen. M. Cailletet could not succeed
in collecting by the same method the gases
evolved, during cooling, by molten steel, the
temperature of molten steel being so high as
to instantly liquefy the vessels he tried ; but he
collected “the gases from steel by another
method, and found that they also consist
chiefly of carbonio oxide and hydrogen. He
is still pursuing his experiments, which may
possibly lead to results of practical moment.

M. FLEFTMAN’S PROCESS FOR OBTAINING
OXYGEN.

‘We have several times referred to M. Fleit-
man’s ingenious process for obtaining oxygen
by the action of Eydrated sesquioxide of cobalt
on a solution of commcreial chloride of lime.
This process has been regarded as being many
times more cconomical than the chlorate of
potash process, by which oxygen is usually
obtained ; but recent experiments have shown
that it is not so. Weight for weéight, chloride '
of lime does not cost more than one-twelfth .
of the cost of chlorate of potash, but it only .
yields one-twelfth as much ox{gen, a pound |
of chlorate of potash yielding thirty gallons of
that gas, and a Found of chloride of lime
only two and a half gallons. As regards con-
venience, the advantage lies altogether with
the chlorate of potash process, a copper retort
of one quart eapacity sufficing for the treat-
ment of enough chloraté of potash to yield
thirty gallons of oxygen, while to obtain the
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same qua ntity from chloride of lime at least
three gallons of solution of that compound
must be treated.

INFLUENCE OF HEAT UPON THE ELECTRO-
MOTIVE FORCE OF VOLTAIC COUPLES.

M. Edmond Becquerel found some time ago
that if a Daniell’s, Grove’s, or Bunsen’s cell be
raised to a temperature of about 100 deg.
Fah., a much stronger current is obtained
than when the cell is simplx at the tempera-
ture of the atmosphere. As the resistance
of a voltaic couple is greatly diminished
by increase of temperature, M. Beoquerel was
led to inquire whether the increase of energy
which takes place under the circumstances
mentioned is due solely to diminution of re-
sistance, or whether it is oceasioned in part by
an actual increase of the electro-motive
force of the couple, and he ascertained that
the electro-motive force of a Grove’s oell is 4
per oent. greater at 100 deg. than at zero, and
that this augmentation of its electro-motive
force is mainly the result of an increase in the
intensity of the reaction upon each other of the
two liquids in the cell. F, Lindig has recently
taken up the investigation at this point, and in
the new number of Poggendorf’s ¢¢ Annalen”
is a long account of the results of his re-
searches. They go to show that it depends
mainly upon the nature of the two liquids in a
cell whether or not increase of temperature
augments the strength of the current obtained
from it. With some liquids, increase of the
temperature of a cell considerably diminishes
the strength of the current.

A CARBON-COMPOUND SENSITIVE TO LIGHT,

Dr. F. Gottschalk has found that graphitio
acid,—of which more below,—is sensitive to
liiht, the minute yellow crystalline scales of
which the acid consists blackening very
quickly when exposed either to direct sun-
light or to diffi dtglight, or to any power-
fully actinic artificial light. Photographers
are hoping that this discovery may lead to
that of some simple and satisfactory process
of carbon-printing, and several of them are
studying_graphitic acid very closely with a
view to this end. One of the chief difficulties
in their way arises from the exceedingl
slight solubility of this singular body, whloz
dissolves in water and alcohol only in very
minute quantity, and not at all in any other
menstruum that has yet been tried. Small,
however, as is the proportion of it which will
dissolve in water, paper soaked in its aqueous
solution becomes reddish brown on exposure
to light, any parts of the paper which may be

protected from the light remaining quite
white.
FORMATION AND CONSTITUTION OF GRAPHITIC

ACID.

Graphitic acid is the only compound as yet
known in which carbon certainly exists in one
of its allotropic modifications. “Carbon exists
in the free state in three distinct forms: that
of the diamord, or crystalline carbon, that of
graphite, or semi-metallic carbon, and that of
ordinary charcoal, or amorphous oarbon, and
when combined with other substances by any
method of treatment exocept ome devised by
8ir B. C. Brodie in 1858 these three forms of
carbon all yield precisely the same com-
pounds,—all three of them forming carbonic
acid, for exaraple, when burnt with a free
supply of oxhygen, and the carbonic acid
formed by the combustion of any one of the
three being qlllxite undistinguishable from that
formed by the combustion of either of the
others. rodie, however, discovered that,
when treated in a certain way with powerful
oxidising mixtures, graphite forms a com-
pound which is not formed when amorphous
carbon,—he does not seem to have tried the
diamond,—is similarly treated, and that the
carbon in this compound isin a form in which
it has properties so distinct from those of the
carbon in all other known compounds into
which carbon enters as to constitute it vir-
tually another element. The carbon in this

remarkable substance has even a different
equivalent from that of the carbon in all
other known carbon-compounds, the equiva-
lent of the carbon in aﬁoother carbon-com-
pounds being 6, whereas that of the carbon
in Brodie’s compound is 33. Brodie there-
fore proposed that carbon as it exists in the
compound in question should be named
¢graphon,” and that the symbol ¢ Gr”
should be used for it, and the compound itself
he called ¢ graphitic acid.” This compound
is best formed by digesting pulverised
graphite with a mixture of chlorate of potas-
sium and nitric acid, at a temperature of
about 60 deg. Centigrade, until yellow
vapours are no longer given off, then washing
in a large quantity of water, drying ona
water bath, and repeating these three succes-
sive operations several times. Other oxidising
mixtures than that of chlorate of potassium
and nitricacid may be used, but the graphite
cannot be converted into graphitic acid by
only one digestion therewith, however pro-
longed. ~After the first digestion the graphite
is still black; during the subsequent diges-
tions it gradually passes through verious
shades of green to a sulphur-yellow, which is
the colour of the orystalline scales of graphitio
acid. Brodie regarded the acid as consisting
of Gr* H* 0'5,—Gr* being equal to C*,—but
according to Gottschalk’s recent analyses its
formula is Gr® He O,

A NEW HYDRAULIC CEMENT.
At the sitting of the Academy of Sciences

on the 4th inst., M. Henri Sainte-Claire
Deville announced that a very valuable
hydraulic cement may be obtained by heating

dolomite,—the abundant native double car-
bonate of magnesium and calcium, commonly
known as ‘‘magnesian limestone,”—to be-
tween 300 and 400 deg. Centigrade, and then
making it into a paste with water. The
heat to which the dolomite is subjected
should be above 300 deg., but should not
exceed 400 deg.

DISCOVERIES IN AGRICULTURAL
CHEMISTRY.

By De. F. Crace CaLvert, F.R.S,, F.C.8.
TaE following is the fourth of the Cantor Lectures,
delivered hefore the Society of Arts :—The largest
number of organic substances are composed of only
three elements or simple bodies, vis., carbon, by-
drogen, and oxygen, and even in many the latter
substance is absent—for example, in many essential
oils and the products resulting from the destructive
distillation of organic substances, whilst those
which contain oxygen are chiefly represented by
starches, gums, remns, organic acids, and fixed oils;
another class, such as morphine, quinine, an
indigo, contain nitrogen, in addition to the sub-
stances mentioned. There is another class of sub-
stances, limited in number, which coutain sulphur
and phosphorus, besides the four elements above
cited ; these are represented by albumen, corre-

ond’ingto the white of an egg, or the serum of
blood in animals; fibrine, represented in animals
by the clot of blood; caseine, characterised in
animals by the card of milk. Therefore the whole
of tho organic matter of the vegetable kingdom is
represented by the uniting together in various por-
tions Sinﬂneneed by particular molecular arrange-
ments) of six elements, vis., carbon, hydrogen,
oxygen, nitrogen, sulphur, and phosphorus. Al.
though organic matters are composed of two or
more of these elementary substances, they are never
found in vegetable matters in their pure and
isolated condition. They are always combined with
a certain quantity of mineral matters which appear
essential to the healthy condition of plants, and are,
80 far as we know, essential to the formation of the
organic bodies themselves. Thus chemists have as-

certained that plants generally contain lime,
potash, soda, magnesia, oxide of iron, sulphuric
acid, pimlphoric acid, &c.

Let us examine the principal sources from whick
plants derive the elements essential to their form.
ation, growth, or healthy progress. The most
important element of all vegetable substances, and
which, in fact, characterises all organic matter, is
carbon, or what is commonly called charcoal. This
element Jis derived entirely in vegetables from a
colourless, invisible, and slightly acid gas, having a
specific gravity of 1'52, and also sparingly soluble
in water—I mean carbonic acid. You will easily
conceive, on reflection, what an enormous propor-
tion of carbonic acid must be produced annually,

when you consider the vast amount of vegetation

which surrounds us, produced either by the hand of

man, under the influence of the plough, and
instruments, or by the rapid grl;wtuhgo? tl'(se:)t al.lne;
other vegetation which covers our hills and mopn.
tains. In truth, the Divine Being has provided for
an abundant supply, for thereexist many sources of
froduotion of this gas 80 necessary to vegetation
¢ is useless to record here the well-known modes of
rodacing this gas by respiration and combustion
at I wish to call your attention to some more
special sources of its produaction with which yon may
not be so perfectly acquainted. M.F. Kulbmagy
a well-known chemist, published in 1861 and 1862 3
most interesting series of ﬁa.pers on the production
of carbonic acid through the oxidation and redue.
tion of the oxides of iron by their contact with
organic matter. Thus he found that, if he took
olod of earth, the bulk of the iron existing on itssur.
face was in a state of peroxide, mixed with a small
uantity of protoxide, whilst towards the interior of
the soil the reverse was observed. M. Kulhmann thug
found that the oxygen of the exide of iron was
conveyed to the organic matter to convert it into
carbonic acid. He farther made the remark that
sulphate of lime was, as M. Chevreul bad already
obsarved, a powerful oxidising agent, or served as 3
conveyor of the oxygen of the atmosphere to the
organic matter existing in soils, the sulphate of
lime becoming converted into sulphuret of calcium.
These results explain certain facts observed by two
learned chemists, MM. Boussingault and Loewig,
who found that there existed large quantities of
carbonic acid in cultivated soils, and especially in
those that were highly manured, and that the pro-
duction of this was continuous and most abun.
dant. The following statement, taken from their
researches, will satisfy you, I hope, of the correct.
nessof the above assertion :—Carbonic acid; air,
04 ; recently manured soil, 54'6 ; recently manured
soil, ;2353 ; vineyard, 282'4; forest loam, 70'6;
forest land, 82°2; soil rich in manure, 4206; mea.
dow, 161°8.
Another source of the production of carbonic acid
gu is one lately pointed out by a gentleman whom
cited last year with great, but not exaggerated
praise, asa successful demonstrator of the untrath
of the theory of spontaneous generation, M, Pasteor
has demonstrated that wherever there is decay
there is life—that, in fact, the rapid decay of or-
ganic matter depends in a great measure on the
existence and maintenance of microscopic beings,
and, as I stated in my last year’s lecture, death is
life. For M, Pasteur has shown that in all decaying
matter exposed to the atmosphers, there exist
mycoderms which carry the oxygen of the atmo-
sphere to the organic matter, converting its carbon
into carbonic acid, its hgdrogen into water, its sal-
phaur into sulphuric acid, its phosphorus into phos-
phoric acid. As to its nitrogen, other chemicsl
actions come into play. There is still another
source of production of carbonic acid, which I can.
not pass by in silence, for though at the present day
itsactivity is decreased by the better cultivation of
land, its inflaence must have been very great when
men wers less numerous on the surface of our pls-
net, and no doubt, even now, that source of pro-
duction of carbonic acid plays a great part in the
vesehtion of wild forests such as those of Northern
and Bouthern America. Dr.Lyon Playfair, Mr.J,
A, Bansome, and M. Morin, proved some years
since that certain small vegetablesubstances, known
under the names of confervee and alge, had the
property, under the influence of light, of decom-
posing carbonic acid; while, on the contrary, in
diffased light or darkmess they yield carbonic acid.
Strange it is to think that often some of the trees
of these wild forests carry on their surface or their
bark the veieta,bles which are to destroy them by
absorbing their sap, and to feed them by liberating
the carbonic acid essential to their growth. Asto
the confervm, which exist in marshy lands, pools,
and other stagnant waters, they disatfpw by the
hand of man as he drains the land and improves it
for agricultural purposes. Notwithstanding the
abundant sources of the prodaction of carbonic
acid, the atmosphere appears to contain but a
minute quantity, vis., four partsin 10,000, This
fact may be regarded as owing, first, to a law
discovered by Dalton of the extraordinary property
which gases have of being diffused and mingling
together ; secondly, to the immensity of the atmo-
sphere as compared even with the abundant sources
of carbonic acid ; thirdly, to its removal by constant
vegetation, either on land or in the ocean ; fourthly,
that a great portion of the carbonic acid which is
produced in the interior of eoils is absorbed by the
sponglets of plants. Liebig calculated, some years
sinoe, that if our sources of production of carbonic
acid were to cease, and the present state of vegeta-
tion on the surface of our planet still continued,
there was a sufficient amount of carbonio acid in
the atmosphere to maintain it in fall activityfora
great number of years. As to the decomposition of
carbonic acid by the leaves of plants under the in-
fluence of the chemical rays of light—scientific
points which have engaged the attention of many
chemists, among whom I may cite Boussingault,
Dr. Gladstone, Grinwenden, and others—it is un-~
necessary that I should do more than state ¢!

the carbom of the carbonic acid is retained by
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plant snd contributes to produce the or 010 mat- | years and at a great expense, by Mr. Lawes and Dr.

ters which form the frame of it, whilst the oxygen
is liberated in a pure state to contribule again to
the reproduction of carbonic acid by fiting itself
on the carbon of decaying matter, or that which is
produced by combustion or animal respiration.
Nitrogen.—The absorption and fixation of nitro-
gen in plants are of tﬁe highest importance to
regetation, and no subjeot has more engaged the
sttention of chemists and agriculturists than the
ascertaining how nitrogen was supplied to plante
for if the quantity of nitrogea is found but in smli
quantities in Eh-u. still ite sup l‘to vegetation is
emential to the frowth and health of those plants,
The quantity of mitrogen that a plant requiresis
bat small, bat atill as 1t is an essential element to
the formation of nitrogenated substances, and as
these 05" d't: : fonm} most abl:mdu:; in all nefwly-
formed vegetable matters, such as the germ from
the seed or the sprous :‘f’ the plant, nitrogen muet

be freely supplied by the agricultunist if he wishes
to obtain af abundant oror. iabig’s publications
of 1841, proving the identity of the nitrogenated

mbstances of plants, such as albumen, fibrine,
cseine (legumine), with those existing in animals,
od the onmnte:l views entertained by Boussin.
gult and Payen on the value of manures in accord.
aset with the quantity of nitrogen they contain,
1d m&chcnhu to investigate whether the nitro-
gea which plants require for the production of
these nitrogenated substances was
ftom the admosphere in its rnonl form, or from
smmonia of nitrio acid eaisting aleo in the atmo.
sphere of in the soils in whioh the plants grew. A
animated diecussion, d upon a long series o
ensued between Bouesingault and Ville,
the latter oonmtending that plants could absorb
itrogen from the atmosphere and fix it as a part
of their organism ; the former contending that the
nitrogen contained {n plants was derived either
from ammonia or nittle aceld. This discaesion was
¢ill procséding when My, Lawes and Drs. Gilbert
and Pagh published, in the *“ Memoirs of the Che.
mical Society of London,” 1863, such a complete
and elaborate series of researches that chemists
ame to Lthe conclusion that the nitrogen existing in
plants was not derived from the atmosphere as
nitrogen. There can be no doubt that the general
tendenoy of ecientific as well as practical investiga-
tion, as above stated, proves that it is most prob-
ably under the form of nitric aoid, or more soin a
state of nitrates, that nitrogem penetrates into
plants, and becomes one of the essential elements of
the formation of albumen, fibrine, legumine, or
other nitrogenated unbnxmcel which are found
niﬁng in vegetables. e shall as we proceed go
more deeply into these interesting data, connected
notonly in & scientifio point of view with agricul.
tare, but havinge a most important bearing on its
pr 3 and to give you here only one
exsmpleof the imnportance of the subjeot under oon-
ndenho:? I may be allowed to cite the thousands
oftons of guano which have been imported into
this country with a view of supplying to plants the
nitrogen they require for active vegetation. In
fast, 0 much importance was attached some twenty
years ago to the presence, and more so to the
amount, of nitrogen in a manure, that the whole of
its commercial valae was based upon the real
amount of nitrogen it contained; and although in
the present day these views have been greatly
modifed by the publications of Liebig, which have
shown that for the healthy growth of plants certain
mineral matters aro essential, and if not so cssen-
tial as pitrogen, are as important, still the com-
mercial value of s manure at the present day
depends, in a great measure, on the amount of
nitrogenated matter which it contains; and there
can be no doubt that the ardent discussions which
have taken place between the chemists who were in
:mm of ‘:m'ibnting th:L'ivb:lo 01: lgu i:ih: of
msaaure to nitrogen, and Liebig, who denied these
views, and supported with his usual indomitable
spirit, his all-exclusive mineral theory, led to the
conclusion that if plants can live without the addi.
tion of mauares, still that the use of them stimu-
lates vegetation in a marked degree.

These views of Liebig were based on the fact that
after he had noticed trees growing on a barren rock,
he asked, whence did these trees derive the elements
necessary to the formation of the organic tissues
which enter into their eomposition P The reply was
obvious—from the atmosphere. Therefore, if we
nve to plants the mineral elements, they can
derive their organio construction from the elemente

in the atmosphere, and %o substantiate
those views, he discovered in rainwater, collected
in the open country, away from all sources of pollu.
tion, nitrate of ammonia, results which wero con-
firmed by Dr. L{on Playfair, and by the researches
of Barrall, which are shown in the following state.
ment :—Rain water.—Paris: Nitrogen, 7°939 ; am.
monia, 2°769 ; nitric acid, 21'800 ; chlorine, 1°948 ;
lime, 5'397 ; magneeia, 2800, No doubt the views
g are correct in theory, and will suffice for &
sow and feeble vegetation, but will not answer the
Tequirements of active husbandry, especially with
l“l? reats, and thif.hu been demonstrated beyond
ali doubt by the elaborate researches pursued for

erived either

Gilbert, who proved that if, on the one hand, an
addition of a certain proiortion of nitrogen is
essential to vegetation, on the other a due regard
must be paid to the nature and the amount of the
mineral matterssupplied to crops according to their
peculiar requirements, as shown by the following
statement and table :—Quantity of wheat on same
land twelve totwenty years. Farmyard manure,
85 bushels per acre; unmanured, 156; superphos.
phate of lime, 18; salts of ammonia, 22 salts of
ammonis and mixed mineral manure, 38 ; nitrate of
sods, 85; nitrate of soda and mixed mineral
manare, 34.

=

From the above you will gather tBat in the upper
part of a bed sone metre 1a depth, and composed
a8 above shown) there is far more nitre than in the
lower portions of it. These researches of M. Millon
threw mnobhhght on those published some years
since by M. Boussingault, who ascertained the rate
of _pro;;orﬂ.onl of nitre that existed in various qua-
lities of soils and also the influence of manured
land on the production of nitre in soils. Thus,
M. Boussingault found that the quantity of nitre in
non-manured land was a mere trace; in unculti-
vated land there were from 1 to 0°5 in 1,000 parts
of soil, whilst in cultivated land, and inﬁhhly ma-
nured ground, 18 parts in 1,000. He further

TABLE SHOWING THE EFFECT OP AMMONIA SALTS AND MIXED MINERAL MANURE,
Dressed Corn per Acre in Bushels and Pecks,

I I | can ' Annual
Plot|1863(1853(1888)1856{1857 18581859 1800186 § 1862(1863/1854 Averago
o B S S TR Y v
18 1| ool Unmannted.
5 [18 310 ojzs 0'18 119 238 819 020 318 8115 1(17 819 318 1|55 Mineral manare,
17 (34 3| B 9i44 018 O/81 096 1(33 220 335 1/18 5187 891 1118 8/ 3 1) Mineral manure and am.
18 [14 119 1(s8 333 0116 840 181 338 315 332 318 348 1138 #17 0|5 monia salts,
10 4121 8) 9 3/34 119 824 029 088 818 815 0[12 323 039 0|38 § 7 0 :
10 »'33 0/15 /39 0.38 0|87 2%34 9127 328 318 2|15 324 348 8/30 811 1 }A"'"‘“{“ salts alone.
7 |96 38 5{45 1/88 088 3/44 380 035 327 234 335 353 230 120 8 { Ammonia salts and mineral

From these practical results, und many others
which will be found in the papers published by Mr.
wes, F.R.8,, and Dr, Gilbert, F.R.S, in the
*Journalof the Agricultural Bociety of England,
1808-4,” it is evident that in this case as in many
others I could efte, extremo views always bring a
mediam result which time generally confirms as
the ootrect one. 1 shall have to refer more minutel
to these theories as 1 proceed with my lecture, L@
me, meanwhile, call your attention to several che-
mical reactions which tend to modify organic
matter, and rendor it fit to penetrate into plants,
80 a8 to enable them to yield the nitrogen 8o essen-
tial to vegetation. If the conversion of pitrogen
into nitric acid, under the influence of ¢ertain
mineral substances, has been known by its results
for a long period in what is called the nitrification
in the walls of our dwellings, still the demonstra-
tion of the conversion of ammonia into nitric acid
is the result of comparatively recent researches.
Even at the present day on the Continent it is
believed (except by scientific men) that the moon
has a great influence on the production of nitre in
the walls of dwellings. Now, it is not the moon
which has that power, but the sun, and as both
move in the same direction the influence of one
must be affected by the other, for as we know from
the resenrches of Bunsen and others, as stated in
my first lecture, that the intensity of chemical rays
is in ratio with the intensity of light, it follows that
it is the chemical rays of the sun wh
conversion, and not the rays of the moon. AS all
events it is easy to oonceive how ammonia can be
converted into nitrio acid in the walls of our dwell-
ings, for sulphate of lime has the power of condens.
jug ammonis, and no doubt, as demonstrated by
Kulhmann, of yielding its oxygen, thus converting
its hydrogen into water, aad its nitrogen into nitric
acid, which in its turn destroysthe sulphuret of
calcfum, giving birth to nitrate of lime, We all
know that formerly, not only the rubbish from our
dwellings was used as & means of obtaining the
nitre which was required to manufacture the gun.
B:wder used at that period, but that artificlal nitre
ds were prepared so as to yield the nitrate of
potash required for war sur oses. KEven until
receatly, in Switserland and Norway, the pesantry
were subjected to a tax of supplying the govern.
ment every year with a certain weight of nitre
which those governments required for the prepara-
tion of gunpowder. Many researches have been
undertaken to try and throw light on the chemical
changes which hie place in the conversion of the
nitrogenated organis matter existing in such bodies
into nitrates. The most interesting series of
researches published on this subject are those due
to M. Millon, which you will find in the *‘ Comptes
Rendus de I’ Academie de Sciences, 1864,” in which
he has shown that the production of nitre isin ratio
with the quantity of vegetable matier, especially
humic aci3 that a soil contains, and that the most
favourable fand for the production of nitre is that
which is oalled mould by gardeners. Ha further
ascertained that if he made a mixture composed of
ordinary earth 20 parts, ashes 4, mould 3, the pro-
duction of nitre was most active, and also that the
oxygen of the air had a great influence on its pro-
duction, converting the ammonia resulting from
the decay of the organic matter into nitric acid.
These facts are well illustrated in the following
table quoted from his researches:—

NITRIPICATION, Parts,
Earth ......... [ venne 20
Boil{ e 4
Decayed manure .........ccovveeee 8
- Qmﬁtz 4«;)( nitre,
r hmu-uo-nuuounnun
ﬂﬁu [ [ N 441
Bottom d0, veesrvirsssansresarcaese 009

ich affect the | search

observed that if he manured a piece of land, after
7 days thete were 12 parts of nitre per 1,000; in 17
days, 81 parte; in 15 days more, 233 ; in 15 days
more, 280; and in 16 days farthey, 260; and then
the quantity decreased rapidly. M. Millon Las
clearly demonstrated that the substance which first
absorbs, and then helps the conversion of the am-
monia into nitric acid, is the one known by che.
mists under the name of humine or huwio acid.
The presence of a small quantity of nitrates and
traces of nitre in unonltivated land mag be due to
two differont sources. First, Liebig, as we have
already stated, demonstrated some years since, and
his results have beea confirmed b{ other chemists
that there always exist in the atmosphere small
quantities of nitrio acid, which are bronght down
to the soil by rainfalls,. Becondly, M, Cloes has
recently demonstrated that the mere passage of

urified air over porous substances is snfficient to
‘orce a small amount ofair and oxygen to combine
together 80 as to produce a small quantity of nitric
acid. Further, all soils, so far as we are aware,
oontain organic matter, with which the soil cones
into contact from time to time. The tenacity with
which soils retain organic matter is very remark-
able, for Uraldini has lately proved that if you treat
a soil several times with strong muriatio acid, an
wash the residue with water so as to remove all
traces of acid, still, in that residue you will find the
presence of organic matter. The following re-
es prove that the mature of this organic
matter may be either considered as being similar
to humine, as shown by M. Millon, or similar te
cellulose, as shown by Verdeuil, or of a nitro-
%enahd tature, as demonstrated by Baron Pasul

henard. The elaborate researches of this gontle-
man are most interesting in many points of view,
and, without entering into details, allow me to
state that he has extracted from decayed dung, as
well as from soils, an acid which he has called fumic
ncid, This nitrogenated acid is insoluble in water,
but freely soluble in weak ammoniacal liquors, thus
facilitating its absorption by soils when rotten
dung is laid on land as & manure. But thissolu.
bility of the fumate of ammonia soon disappears,
for immediately that fumic acid comes in contact
with perozide of iron or oxide of aluminium (alu-
mina?it forms an insoluble compound, which pre.
sents great stability, explaining at once bow land
manured one year can retain with temacity the
essential nitrogenatod elements of the manure
which it bad one, two, or three years previously.
What enhances the value of these recent researches
is that Baron Thenard has succeeded in producing
artificially the acid which he has discovered in rot.
ten dung, and that by simply beating starch, sugar,
gum, or substances existing in straw and other
vegetable matters, with ammoniacal salts or
nitrates, it being employed b{ bim as a substitute
for what we may conceive takes place under the
slow action employed by Nature to accomplish her
general purposes, If Baron Liebig’s viaws respect-
ing the importance of adding mimeral matters to
exhausted soils were too exclusive, as tending to
establish that it was necessary to use other vege-
table and animal manures for a farmer to produce
remunecrative crops, still, there cannot be a doubt
that he has rendered great service to the progress
of agricuktural chemistry by drawing the attention
of scientific men to the general composition of soils,
and enabling them to point out the essential mine-
ral sabstances that a soil should contain for it to
claim the title of being fertile.

The most complele and elaborate researches
which we possess on this intricate subject are due
to one of our leading agricultural chemists, Dr. A.
Voelcker, who has published in this year’s ** Jour-
nal of the Royal Agricultural Society of England "
(p. 128), of which society he is the appointed che«
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mist, a paper on some of the causes of the unpro-
ductiveness in soils, and the following table will

ive you not only an idea of the extent of h;s

bours, but also point out the difference there is
in the composition of soils, and that if in a soil
there exists a great excess of ono substance, as com-
pared with others that compose it, that soil be-

comes unproductive :—

COMPOSITION OF UNPRODUCTIVE PEAT LAND, CLAY,
CALCAREOUS, AND SANDY S0IL.

1
s |20 .]=
S5 2 13| 8
#lelels
g 4188
Moutnrotmd 265 — —_
Organic ma an i
WALEE .ovvvvorsssresens v | 456 794 4907
Orxides of ironand alu- i
i 780 593 10'95 1088
.| 73807 -39, ‘86 229
esia 825 ... | 26| 76
Potash and soda ...... traces 28 39| 90
Phosphoric acid......... | 242 ... ‘ 10/ 06
Sulphuricacid ... ‘ 1546 ... | 30 04
Silica .orvvvrerernnorrins 16710 8619 — | —
Insoluble silicious ! i
matter .....coeereenennee 6'090‘ - 7920, 35°01
[100:000' 10000, 10000’ 10000

Dr. Voelcker summed up his researches on the un-
productiveness of soils in the following words:—
Having spoken at some length of a variety of con-
ditions which appear to me to affect the fertility of
the land, my subject perhaps may be usefully
brought to a close {Jy a brief statement of what, in
my opinion, the chemical analysis of soils can de.
termine, and what it necessarily must leave
undecided. In the first place, I would remark that
the chemical analysis of soilscan give very decided
answers to the following questions :—1. Whether
or not barrenness is caused by the presence of an
injurious substance, such as sulphate of iron or sul-
phide of iron? 2. Whether soils contain common
salt, nitrates, or other soluble salte, that are useful
when highly diluted, but injurious when they occur
too abundantly? 3. Whether or not barrenness is
caused by the preponderance of—organic matter,
or lime, or sand, or puro clay? 4. Whether steri-
lity is cansed by the absence or deficiency of—a.

VARIABLE SPEED.

| Lime. b. Phosphoric acid. c. Alkalies, especially
potash. d. Or available mineral (ash-constituents)
matters generally. 5. Whether clays are fertile or
barren? 6. Whether or not clays are usefully
burnt and used in that state as manure? 7. Whe-
ther or not land will be improved by liming, 8.
Whaether it is better to apply lime or marl or clay
on a particularsoil? 9, Whether ial manures,
such as superphosphate or ammoniacal salts, can
be used (of course discreetly) without permanently
injurinﬁ the land, or whether the farmer should
rather depend upon the liberal application of farm-
yard-manure that he may restore to the land
all the elements of fertility removed in the crops P
10. What kinds of artificial manures are best suited
to soils of various compositions? 11. Whether
dee?-floughing or steam-cultivation is likely to be
useful as a means of developing the nltunj stores
of plant-food in the soil ? 12. Whether the food of
plants in the soil exists in an available or inert

condition ?
(To be continued.)

VARIABLE SPEED.

Mr. JouN CoxBE, of Leeds, engineer, has
patented an invention which has for its object
improvements in the action and arrangement of
drilling machines, turning lathes, and other
machine tools in which the capability of obtain-
ing a variable speed is required. The accom-
panying engravings illustrate the means which
have been found to answer in carrying the same
into effect. Fig. 1 is a front view, partly in
section, and fig. 3 a plan, with some of the parts
removed, of a drilling machine arranged accord-
ing to thisjinvention ; figs. 3 and 4 are side views
of some of the parts. a is an upright cast.iron
hollow pillar firmly bolted, as shown, to a ocast-
iron bottom or foundation plate b, having 4ft.
b, projecting diagonally from the four corners,
sufficieatly wide to give stability to the upright
pillar. In the centre of the bottom plate b is
fixed a step or bearing b3, to receive the pivot
end of an upright shaft ¢, which passes down
through the hollow pillar a, and is capable of
revolving freely in a socket a' at the top ofthe
pillar a. Immediately above the socket a' onthe
upright shaft ¢, is keyed fast a horizontal discd,
the upper surface of which is turned true and
level ; above this diso d another diso e is also
keyed fast ou the upright shaftc; the disoe is

turned true and level on its lower surface, sothat
the two surfaces ofthe discs d and e, facing each
other, revolve in perfectly parallel planes. The
upper portion of the upright shaft ¢ has a screv
thread out thereon, and is provided with s nut
¢!, by whioh the twodiscs d and e can be broaght
into oloser proximl;lg to each other as required;
or the requisite adjustment may be otherwis
obtained; above this nut ¢!, on the shaft ¢, are
placed the usual fast and loose pulleys f, by which
motion is communicated from the driving srsp
to the machine. The shaft c is capable of being
raised or lowered to a slight extent by taming
the screws o, and thereby raising or lowering
the bar ', on which the step or bearing t* resit
A projecting bracket a* is cast on the upright
pillar a; this bracket a*® has a socket a’cas
thereon, which is bored out in a direction para
lel to the axis of the upright shaft c; throngh
this sooket a® the drill spindle g is capsble
revolving freely, being retained therein by i%0
collars ¢!, which fit againat the upper and lower
ends of the socket a>. On the upper end of tb®
drill spindle g is keyed a horisontal disc b, which
is torned true and level on both sides,aedis
placed between the two discs d e, carried by th
upright shaft c. The three discsd esnd hs®
of such diameters respectively that their ar
cumferences intersect one another to about ooe-
third of their diameter. A pair of frictionrollers
1, with solid leather surfaces, are guspended 08
rods or bars k, forming a kind of parallel motiod
working on two studs &', carried by the project
ing arm a! formed on or affixed to the bracket
a'; these friotion rollers i are so placed respec:
tively between the three discs d e and hthat
the friotion of the discs d e, carried by the drit-
ing shatt ¢, transmits motion in an opposite
direotion to the intermediate disc h, carried bY
the drill spindle. It will be seen by reference 0
the engraving that the parallel motion whith
carries the friction rollers ¢ is so arran u‘“
the rollers i are capable of being traversed side-
ways to and fro between the axes of the dririod
shaft ¢ and the drill spindle g, so that the nesrer
the friction rollers < are brought to the drivig
shaft ¢ the slower will be the speed of the drill
spindle g, and vice versa; the friction rollers’
are capable of being fixed in any required P
tion between the driving shaft ¢ snd the dn
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spindle g, as shown in the engraving. On the
lower part of the upright pillar a a bracket 1 is
cast, carrying a short socket or boes 1!, the axis
of which is in a line with the axis of the drill
spindle g. This socket or boss ' is bored out
to receive a brass nut I*, through which an up-
right sorew m is passed, on which the table n
which carries the article to be drilled rests ; by
means of the sorew i the table n is raised and
lowered as required. The table n is provided
with four sockets, which slide freely ontwo up-
right parallel bars o, so as to cause the table n
to rise and fall in a vertical direction when acted
upon by the screw m.

Inorder to secure a perfect balance, as well as
economy in the construction of these machines,
it is preferable to make them double by casting
on the pillar two sets of brackets on opposite
sides, carrying two tables and drill spindles, to
whioch motion is given by one pair of discs d e,
and one upright shaft c. Some of the parts are
shown in the engraving repeated on each side of
the machine, and are marked with similar letters
of reference. When it is required to drill articles
of a greater length than conld be accommodated
on the tables » or n*, the table n*and the bracket
1® are turned out of the way, and the artiole to be
drilled rests on the ground. For this purpose
the rod o' is removed from the machine and the
table n* is turned upon the rod o® to one side,
whilst the bracket I* is turned on the pin I3 out
of the way when set at liberty by removing the
set sorew U4. And in order that the drill may be
capable of approaching to and receding from
ita work, the upper part of the drill spindle g*
is formed with flat sides passing through a
socket g**, so that the drill spindle is capable of
riging and falling through the socket g**, and
Jet controlled to rotate therewith; on the
socket g** is fixed the diso A%, as shown; the
upper end of the drill spindle ¢g* is extended
through the socket ¢g**, and its upper end is

JAW VICE.
Fl1C.1

Filc:9o

LR A.TayLos

formed to receive a pin g°, whioh is capable of
revolving therein, but is secured thereto by a
sorew cap g’ as shown. By reference to fig. 4
it will be seen that the pin g* is at its upper end
pinjointed to the arm p, which is at one end pin-
Jointed to a link p' connected to the bracket g,
a8 shown, whilst the other end is provided with
a nut capable of turning therein, throagh whiok
a sorew r pasges; the lower end of this sorew is
provided with a handle r!, by turning which the
drill spindle g* is raised and lowered as required.
In applying the differential motion to turning
lathes, the intermediate disc h is placed on the
back end of the spiudle of the fixed head, and to
overhang the bearing, 8o that the circam.
ference of the disc h may extend below the level
of the gauntry. Arms projecting from the
cheeks of the fixed heads carry bushes in which
revolves a shaft ¢, carrying the belt pulley aund
the two driving disos d e for each fixed head,
the studs carrying the parallel motion for travers.
ing the friction rollers being fixed to brackets
below and at the back of the gauntry. In a
similar manner would a like motion be applied
to other machine tools requiring such motion,
and a competent workman will readily make sach
modifications as will be necessary in adapting it
to other machine tools.

PARALLEL JAW VICE.
Me. WiLLtam JoHNSoN, of Sowerby Bridge,
York, toolsmith, has patented an improved
vice, which is manufactured by Meesrs. Ibbot.
son, of Sheffield. The invention consists in con-
structing the movable jaw of vices 8o as to render
the vice capable of gripping all parallel work as
firmly a8 ordinary bench vices, as well as taper
objects when required. The inventor forms a
solid crossbar or supporting piece for the mov-
able front jaw on the leg of the fixed jaw, as in
ordinary bench vices, and makes a hole in the
free end thereof, in which he inserts perpen.

dioularly the pivot of a swivel ; this pivot passe
through the support, and is held down by a nut
below screwed on its projecting point, which is
threaded. The lower end or leg of the movable
jaw is attached to the upper side of the swivel
by a horizontal pin or bolt, passing through
them both, from which a portion of the swivel
extends towards the leg of the front jaw on the
upper surface of the supporting piece, forming a
lever, and through a hole in the end of which,
and a corresponding hole in the support, a loose
pin is passed, and remains as long as the vice is
only required for ordinary work. When, how-
ever, the vice is required to grip a taper object,
this last-mentioned pin is withdrawn, and the
front jaw working ou the swivel is thus left free
to adapt itself to or grip the taper object equally
tight at both ends of the jaw.

Fig. 1 of the accompanying engraving is a
side elevation, and fig. 2 is a front elevation, ofa
vice constructed according to this invention, the
pin A being kept inserted through the lever of
the swivel with the pivot B, into the support C
below, 80 as to keep the movable front jaw
always parallel with the fixed back jaw. Figs. 3
and 4 are respectively a side elevation and a
plan of the swivel with pivot B. Fig. 5 is a view
of that portion of the vice to which this inven-
tion relates, showing the pin A in fig. 1 with.
drawn from the lever B and support C, and hung
on a hook D, so that the movable front jaw may
swivel round and grip a taper object, as shown
in plan in fig. 6. Instead of the foregoing ar-
rangement, the swivel is sometimes made with
a lever and a pin on each side, the supporting
piece being formed to correspond, as shown in
figs. 7, 8, 9, and 10.

ROTARY WATER TROUGH.
THE accompanying engraving representsa rotary
water trough or cistern for stables and other
purposes, which has been registered by Mr, James
Barton, of Oxford.street. The purposes of utility
to which the shape or configuration of the new
parts of this design has reference are the facility
with which the water supply pipe and the waste
pipe may be opened and closed as required, and
the providing of means for carrying off the over-
flow. The engraving represents a vertical sec-

tion of this trough or cistern, showing the waste
pipe open. A is the trough or cistern, B is a
disc, to which the bottom of the trough is secured
by sorews C C. The disc B is fixed to the plug
D of the two-way cock E; F is the supply pipe,
and G the waste pipe. H is an aperture in the
bottom of the trough, to allow commaunication
with the cock E; 1 J are two recesses near the
upper part of the troogh, forming hand-holes, by
which the trough can be turned. The recess J is
open in the form of a spout to serve as an over-
flow orifice. K i8 a pan into which the overflow
falls. L is a short pipe for conveying the liquid
from the pan K to the waste pipe G. Toopen tha
supply pipe F or the waste pipe G, or to close
both, the trough A, and with it the disc B and
plug D, are turned to the distance required by
means of the hand-holes I J.

THE “HERCULES” TARGET. |

DunixNa the month of June last this target was ‘
subjected to the fire of three Armstrong 300-
pounders, or 12-ton guns, fired with 3001b. rifled |
projectiles and charges of 45lb., 551b., and 601b.
of powder, when it proved quite impenetrable by}
any single shot. It has again been tested at
Shoeburyness to show its power of resistance toi
the most powerful artillery that can be brought |

against it. At the recent trial, which took place
yesterday week, the 600.pounder Armstrong, or |
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22.ton gun, was brought against it at 700 yards’
fange, with rifled projectiles of from about 5751b.
to 5351b. weight, ‘and with charges of 100lb. of
powdet—charges altogether unprecedented in
any rifled gun, Except wheroe two shots have
struck rather near together, the target is still
victorious. 'The lowet half of the * Hercules "
targel is faced with 8in. iron, the upper with
Yin, iron; behind both is 12in. of horizontal
timber dlylded b{ four horizontal plates, then a
skin consisting of 2{in, lates, the whole bein
secured to the ribs, which are 10in, deep, fill
in between with verticel timber. Behind the
tibs are two linings of horizontal timber 18in.
deep, not bolted, but confined by 7in, iron ribs
inside all, There is another three.quarter iron
skin within the innermost wood backing, making
up the total thickness of the target to more than
4it.  With this armou it is proposed to proteot
the water.line of a ship, to be called the ‘ Her.
cules,” leaving the remaindet of her sides as
vulnerable as those of our ordinary ironclads,
and the plan, if practicable, is undoabtedly of
the greatest merit and importance. In the recent
trial the target sustained altogether seven rounds
from the 600-pounder. The first of these was a
steel rifled shot of 5751b. weight, fired with a
charge of 100lb. This shot left the gun with a
velocity of 1,420ft. per second, and struck the
target ab 700 yards' range with a velocity of
1,280ft., burying itself completely, breaking the
rib of the ship immediately in the wake of the
blow, and snapping off a constderable number of
rivet heads m the innermost skin. The
second routid was a ngetition of the first, and,
except that the shot deflected a little upwards,
owing to its having struck where the target
received the extra suppors due to the deckof the
vessel, the result was nearly the same. After
this & chilled iton Palliser shot of 5801b. weight,
fired with the same charge from the sathe n,
steuek the target with 1,380, velocity, and close
to the hele made by the preceding round. The
effeet produced by this shot was very great. The
inner wkin and ribs of the target were torn
asundet and a great quantity of the pieces of the
shot were forced throngh, as langrage, into the
ship. A third Palliser shot of ehilled iron
struck the same 8in. plate fairly, penetrated it
completely, and lodged in the bmf: eracking
an inner rib. A blind steel shell followed, and
stritck the 9in. plate, breaking it up ® a serious
extent, but effecting very little pénetration.
Exeept with the Palliser sb'o:a the present form
of Which has always proved wnfavourable for
acenaracy, the gun shot remarkably well both on
this occasion and on the Tuesday previous, when
it was tested with the same enormous charges of
100tb. for accuracy and initial and terminal
velocities. The very high velocity given to the
5801b, projectiles, varying from 1,420ft. to
1,460ft. pet second, according to their greater or
less windage, shows also that the gun and powder
both did their full duty.

S ———
SCIENTIFIC DISCUSSIONS,

A NEW mode of conducting & disoussion has
recently been introduced at the meetings of the
Society of Engineers. On Monday, the 6th of
November last, Mr. Vanghan Pendred read a
very able paper before that Society on ** Loco.
motive Adhesion.” The paper, as read, ap-
peared in substance in the Engincer and Me-
CHANICS' MagazINE. On Monday, the 20th of
November, Mr. Zerah Colburn read Sfrom
printed slips an elaborate reply to Mr. Pendred’s
paper. This reply occupied over am hoar to
read, and hassince been published as a pamphlet,
consisting of twenty-eight pages, The meetings
of the Society are held fortnightly, and on the
4th December Mr. Pendred answered Mr, Colburn.
But he Jaboured under the obvious disadvantage
of not possessing & copy of Mr. Colbarn’s reply.
Mr. Colburn, after enjoying the privilege of see-
ing Mr. Pendred’s paper in print, and thereby
being enabled to minutely analyse and expose
his opponent, denied Mr. Pendred a similar
privilege. Though asked for a copy of the
printed slips, Mr. Colburn failed to supply them
in time to be of any use to Mr. Pendred. We
will not entet into the merits of the controversy
on locomotive adhesion, we merely wish to
record our emphatic disapproval of this new and
unfair methed of conducting a discussion. It
maibe & Yankee method, but it is essentially an
un-English one, and we hepe it will not be imi.
tated in this couniry. It waas certainly novel to

read an elaborate address from printed slips in
reply to Mr. Pendred’s paper. We never heard
of such a thing being done before, but to refuse
Mr. Pendred the privilege of seeing the reply,
when Mr. Colburn had meen Mr. Pendred’s
paper, indicated conscious weakness and a de-
sire and a determination to resort to un-maguna-
nimous means to take an advantage of an op-
ponent.— Building News.

PROPOSED PRUSSIAN POLAR EXPE.
DITIOK.

Ar the last meeting of the Geographical Society
of Berlin, Captain Werner, of the Prussian
navy, gave an interesting account of the polar
expedition as projected by him for next year.
His object is by no means confined to an attempt
to reach the north pole, but is rather the explo-
ration of the polar basin generally. The route
he proposes to take is from Hammerfest to
Spitzbergen and Gillis Land, and entirely agrees
with that advocated by Professor Petermann.
The whole expedition is intended to occupy
only eight months, from about the beginning of
March to the end of October. The captain
hopes that the Prussian Government may still
be induced to take the matter up, and furnish
one, or perhaps two, small screw war-steamers of
about the size and capabilities of the * Medusa,”
whose engines are of 200-horse power. If the
government refuse its assistance he will then
make an appeal to German patriotism, and en-
deavour to raise the sum by private subscription.
According to the Star the estimates have been
carefully made, and the sum required is £16,500
for ons ship, or £83,000 for two. This is to
include everything—purchase of ships, pay of
crew, coals for six weeks, instruments, and pro-
visions for three years, in case they should find
themselves frozen in. Captain Werner, how-
ever, belioves that by the aid of his engines he
may avoid this danger. Perhaps he may do so
a8 long as his coals last, but when they aro ex-
hausted he may find himself in a fix in every
sense of the expression. Perhaps, indeed, he
may be able to replenish his bunkers at Spitz-
bergen, and the investigation of the coal-beds
there will be one of his first objects. For the
parpose of making way through the ice, the
vessel's bows are to be strengthened by iron
plates half an inch in thickuess, but with this
exception the vessels are to be of wood. There
are several insuperable objections to iron ships
for a polar expedition. In the first place, no
amount of swinging and adjustment in other
latitudes would be sufficient to make the com-

‘passes trustworthy in an iron ship when in such

proximity to the ro]e as Captain Werner hopes
to reach. Secondly, it would be impossible to
make the vessel warm enough, and the crew
would inevitably be frozen to death. And,
thirdly, if a plate or two should be stove in by
the ice the damage could not bo repaired. The
expedition is to consist of about sixty men per
ship, all volunteers, and about half of them with
sufficient scientific acquirements to enable them
to handle a sextant, or to make such observa.
tions, magnetic or otherwise, as may be decmed
expedient.

MANUFAOTURE OF MANURE.
In the manufacture of manure according to an
fnvention which has been patented by Mr. Ben.
jamin King, of the Hall, Rushmere, Ipswich,
the following ingredients are used in the pro-
portious hereinafter stated, which may, how-
ever, be modified if desired. First take four tons
of animal excrement or dung, which has been
previously placed in heaps for some five or six
months, in order that it may become well decom-
sed; this dung is to be sifted through a half.
nch sieve to render it suitable for drilling.
Next steep from two to four tons of bones in
water, by preference dilute urine, for from twelve
to twenty.four hours; then mix and entirely
cover them with sulphuric acid, and allow it to
stand until the hones become a jelly. In this
state the sofiened bones are mixed with the
excrement, together with abount from eight to
sixteen hundredweight of sulphate of lime. The
whole of the ingredients are mixed in a boiling
state and again placed in heaps until the manure
omes decomposed, which will require at least
& month before it will be ready for use, and may
with advantage be kept for a much longer period.
It may be again sifted if desired, in order to
tender it more snitable for drilling in the regu.

lated and proper proportion desired. The fol.
lowing proportions are preferred in forming the
compound manure, but which, however, may be
varied considerably according to the quality of
manure it is desired to manufacture :—One ton
of bones, one and a half tons of animal exore.
ment, six hundredweight of salphuric acid, four
hundredweight of sulphate of lime.
——————————

BROMINE AND BROMIDES,
AN invention has been patented by Mr, Lonis
Leisler, of Glasgow, which relates to improved
means applicable for obtaining bromine and
bromides from all substances containing that
element, whether in large ot small proportion,
but peculiarly suitable for the treatment of
what is known as German chloride of mag.
nesium, of the residuary liquors from seawater,
and of kelp liquors. The invention consists
mainly in liberating the bromine from the mag.
nesian or other liquor or snbstance by the action
of bichromate of potash and an acid aided by
heat, the bromine thus separated being passed
through a condenser containing metallic iron,
whereby bromide of iron is formed, from which
pure bromine or another bromide, such as the
bromide of potassium, may b@ obtained by easy
processes. The inventor uses apparatus com.
prising a still, the bottom of which may be of
cast iron, whilst the head is made of lead or
stoneware, is large and domeeshaped, and has
attached to it & curved leaden or stoneware
exit pipe. The exit pipe coinmunicates witha
stoneware receiver, somewhat in the form ot a
Woulfe’s bottle, but with provision for drawing
off liquid from the bottom. The recciver com.
manicates with a condenset, Which consists of a
long steneware pipe. The still {a filled with the
liguor up to abont the top of the oast-iron bot.
tom, and heat is applied by means of an ordinary
furnace stranged beneath the etill. Whilst the
liquor is heating, & satutabed cold solution of
bichromate of potash is added until there are
about two pounds of the bishromate of potash to
every hundred gallons of the liguor, and the
same is thoroughly mixed with the liquor. Be-
fore the liquor reaches a temperatare of 150 deg.
Fah., there is added to it one gallon of hydro.
chloricacid (previously diluted with three or
four times its bulk of water) for every hundred
gallons of liquor operated @poR, and the mixtare
is immediately stirred to thotoughly intermingle
all the ingredients. The head s now put on,
and the exit pipe, receiver, and condenserare all
conneoted and the joints luted, the condenser hav-
ing been previously filled with wrooght-iron tarn.
ings, which are by preterence large, light, and of a
spiral form. The fire is so regulated as to keep
the liquor steadily and gently bofling, and stesm
blowing uniformly through the condenser until
bromine oan be no longer detected. The bro.
mine evolved with the steam unites with the
iron in the condenser, forming bromide of iron,
which, dissolved by a little water condensed from
the steam, drups from the end of the condenser
into a vessel placed to receive it. When allthe
bromine is evolved the still is opened, the re.
maining liguor is siphoned off, and a ﬁ'eshlnp.gg
poured in, the bichromate of potash and as
added as i)efore, and the distilling operation’
repeated. The iron has not to be ronewed until
after many operations, as vety little of it iscon.
sumed during each one. The bromide of irot
obtained in this manner may be converted in the
nsual manner into bromide of potassium, ot into
other bromides, .

To obtained bromine, the bromide of iron is
heated with bichromate of potash and ecid fn
suitable retorts, and the bromine which distils
off is condensed and collected. To facilitate the

rimary evolution of the bromine, fro,gm.entlof
Eint or the like may be placed in the still; ot
air or steam may be blown through the ligwoe
to carry the vapours more rapidly to the con.
denser. Granulated zinc may be substituted for
the iron turnings. Sulphuric or nitrio acid may
be substituted for the hydrochloric acid bereis.
before mentioned, and hypochlorite of lime, hy-
pochloride of sods, red lead, chlorate of potash,
or other substance, which will give chlorine
with the acids, and liquors may be substituted
for the bichromate of potash, as may als othet
chromates or combinations of chromio acid.

A short distance south of Mount Bieni is & coris
ous patch of sandstone, ocoutring in the midet of
the granite district, which has geen quarried for
stone for building at the Convent of St, Catharine,
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POSTAGE STAMP AND GUMMED LABEL AF]

Me. HERBERT WILLIAM
Harr, of the Strand,
engineer, has just pa.
tented some 1mprove-
ments in apparatus for
afixing postage and
other gummed stamps
and labels. The appa-
ratus consists of a box
or case, the interior of
which is made of a size
and shape to receive the
rticular stamps or la.
E:h to be used. A thin
lip or edge is applied
just inside the open bot.
tom of the case on one
or more of its sides, and
inside the case is fitted a
planger surmounted by
aspring capable of being
depressed by a knob or
handle passing through
and working in the
upper part of the case.
In the accompanying
engraving, fig. 1 is an
elevation and fig. 2 a
vertical section of an
apparatus  comstructed
secording to this in-
vention ; fig. 3 is an elevation partly in sec-
tion, showing it charged with a number of stamps
or labels. a is a box or case, the intcrior of
which is of a size and shape to receive the stamps
or labels to be used. This case is provided with
a thin lip or edge, as seen at » @, just inside the
open botiom and on all its sides. b is a plunger
fitted inside the case o and surmounted by a
spring ¢, which foroes it towards the bottom of
the case. d is & rod fixed to the upper side of the
planger b, and reaching to the top of a tube e
sttached to the top of the case a. The upper
part of this rod is surrounded by a spring f,
capable of being depressed by a knob g, when it is
required to exert pressure on the rod d and on
the plunger b. The case a is charged with
stamps through a slot in the side or otherwise,
gummed side downwards, and the spring ¢ keeps
the plunger down upon them. The lip prevents
the stamps falling through the bottom of the case,
but on the lowest stamp being moistened by
being pressed upon a moistened sponge or other-
wise, pressure upon the knob or handle g presses
the moistened stamp out of the case and affixes
it where required.

FIC .\

THE BALL AND JET.

Tux following explanation of the action of the
ball and jet is given iu the Scientific American,
by Mr, Morris Peck, who has interestod himself
in experiments therewith. In working out the
question, provide yourself with a tube, to one
end of which is fixed a nozzle, the orifice of
which is about 1-16th of an inch in diameter,
and attach the tube to a fountain so that a
smooth jet may rise perpendicularly about 5ft.
above the end of the nozzle. If now you
place a cork ball, lin. or 1}in. in diameter, in
the jet, half-way up, it will be supported
by the water, and will revolve rapidly around
its horizontal diameter. If you wish to

the experiment, in place of the ball, put a
small ring of the same material, 3in. or more
in diameter, }in. wide, and 1.8in. thick; and
the effect will be even more pleasing than before.
With a little skill and patience a small bullet or
buckshot may be upheld in the same manner,
Now remove the tube from the fountain and,
baving prepared a small cork ball 1.3rd of an
ioch through, by blowing gently through the
tube & column of air will be fonng a8 effoctual in
sustaining this ball as was the jet of water in
the first instance ; and, if your lungsare tolerably
good, it also may be replaced by & small round
pebble, about the size of the buckshot, which
will be supported 2in. or so above the end of
the nozzle, constantly vibrating up and down,
and rapidly changing its position, on the jet,
from side to side. This motion will often canse
it to appear as if revolving around its vertical
instead of borizontal axis.

In the engraving the direction of the jet, and
the direction with which it strikes the ball, is
apﬂlented‘by the line A I. This force may

resolved into, or is equivalent to, two others,

Fic.2

viz., D I, in the directio

cumference at I, the p

in the direction of the Ywu.w. . ..

the centre to the point of contact. The force
DI will be expended in causing the ball to
revolve, while BI will act on the centro of
gravity G. In drawing the figure, we have made
BT equal to GI, therefore the demonstration
will not be impaired if we use G Iin place of
B I, which, for convenience, we will hereafter
do. The force B I, also, or its equal I G, may
be resolved into others, viz., C G, parallel to the
direction of the jet M I, and N G perpendicular
to the direction of the jet. The former of these,

C G, is employed in supporting the centre of
gravity or elevating it, as the case may be; but
it is evident that N G, the latter, tends to throw
the ball off the jet, in a lateral direction. We
have now four forces—first, D I, the rotary
force; second, the weight of the ball, the de-
pressing force—this, however, is counterbalanced
by the elevating force C G, which is the third;
and, fourth, the repelling force, N G. One is yet
lacking, viz., & drawing force, to neutralise N G,
and thereby hold the ball against the jet.
Imagine now a small steel spring to ba fastened
by one end to the jet, at I, and the other end to
extend towards K. If such a spring could be so

1urvaer vnan to prove anew wuav wus wuoll auuwu
namely, that works built of stone have no chance
when opposed to heavy modern ordnance. Thesc
experiments, which bave cost the public about
£8,000, wonld have afforded several valuable leasous
had they been conducted upon some reasonable
system, or even on no syslem at all. An indis-
criminate assault upon the works, such as may take
place in actual warfare, would at least have givena
ractical result. But what comparison can be
rawn when one part of the worksis fired at with
steel and another with cast-iron shot, and one part
withlight and another with heavy charges of powder ?
The shields of the granite casemates were attacked
with steel shot and the granite itself with cast iron.
But the unfairness of the firing does not end here.
The shield designed by the superintendent of the
works was attacked in one instance only by a charge
of 36lb., whilst that of Mr. Chalmers was attacked
by several rounds with 411b. charges. Nay, more,tho
latter shield had two distinct principles on trial in
the ing—the one side of the shield having been
constructed on a plan recommended by a distin-
ished R.E., the other on a plan suggested by
r.Chalmers. In firing at the former, the 36lb.
charge was strictly adhered to, but against the
latter the 10-inch gun was never used with less than
41lb. of powder.

Under these circumstances I scarcely think that
the Ordnance Select Committee can, in return for
an outlay of £8,000, present to the Secretary of
State for War a report worth eightpence. Those
who wished well to our national defences and those
who desired to see our engineering prestige rescued
from such blunders as were committed by the
Admiralty, were hopeful that Lord de Grey would
not be misled as the Duke of Somerset had been.
But there is great reason to fear that blunders equal
in magnitnde to that of the ““Minotaur” class of ships
will be committed in connection with our new forts
unless his lordship can find men to conduct thesc
experiments who will adopt some system and abide
by it in testing the plans laid before him. The
Duke of Somerset committed a great mistake in
placing the construction of the navy in the hands
of an inventor who naturally sees little value save
in Lis own inventions. J.ord de Grey is in imminent
danger of falling into a similar error. For the War
Office has its inventor also, in the person of Captain
Inglis, R.E., superintendent of works at Shoebury.
ness. These men are not only in a position to
officially recommend their own inventiong, but they
can influence the trials of others as well as their
own. The tender treatment which the * Belle-
rophon” target received as compared with the
trial of the Chalmers target was noted at tho
time, the test being at least 200 per cent. against
the latter, and now when the same inventor comes
in competition with an official in the War Depart-
ment, the old game practisea by Admiral Robinson
and Mr. Reed is played over again. When one of
Captain Inglis’s shields was tried three years ago
(he has had several made at the public expense), he
had a lurge stock of spare bolts on hand, and as one
was broken he replaced it by another before the
firing was resumed—a privilege which it is ncedless
to say has never been granted to an outsider. 1
have no inclination to become the advocate or
apologist of any inventor or class of inventors, but

in the interest of the publicservice 1 protest against
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the growing tendency in both departments to ex-
oclade the cﬁgineering talent of the kiquom from s
fair competition with professional officials.

Many simple people may consider with the
Saturday Review that the recent experiments
“lettledy the fate of granite as a material for a first-
olass fort,” and that comsequently the Spithead
Forts will be built of sterner stuff. I am, however,
by no means sanguine on that head. Ourauthorities
are like the Scotch M.P,, who had heard many a

h that changed his opinions, but never one
that changed his vote. Many a shot has been fired
at Shoeburyness that settled the fate of a target
without leading to a single alteration in the ships
which that target represented. The ‘' Minotaur”
target erumpled up under fire in presence of the
];;ﬁ of SBomerset himself, without producing any
beneficial result to Her Majesty’s service. When
shot and shell went whistling through the * Lord
Warden” target, scattering iron knees, bolts, and
fragments of timbet fur and wide, the Daily News
and other journals concluded that the ship could
rot be proceeded with on that plan, but the
notorious failure of the target did not delay the
work of constructing the ship a single hour or alter
by & hair’s breadth the arrangement of her armour.
Nyor isit likely (unless the Secretary of Btate for
War himself assame the responsibility) that the
officials of the War Department will prove recreant
to their antecedents now. Asthe Sauturday Review
avers, ‘“‘the slowness with which a newly-ascer.
tained fact is rcknowledged in the military and
naval administration of England has been proved so
often, and sometimes with such disastrous conse-

uences, that it is impoesible not to tremble when
ale results of scientif?c experiments accumulate too
fast for the power of assimilation of the official
mind.” But England expects the Secretary of
State for War to relieve the *‘ official mind,”—
assumo the responsibility—and save the engineerine
oredit and cash of the country by submitting the
question of iron forts (since iron they must be) to
public competition.

Yours, &c.,
TRONSIDES,

— [Our_correspondent gives no reason why the
Chief Construotor should not be an inventor, If
Mr. Reed, or anyone similarly situated, patented
hisinventions and sold themto the Government dur-
ing the time of his service, a reasonable objection
might be urged. But we never heard of Mr. Reed
doing any such thing. But to say that the Chief
Constructor should not suggest improvements, or
use his own inventions if he considers them the
?.t for the purpase, appears to us simply absurd.
. M. M.)

ANCHOR TRIALS.

S1g,~~From a paragraph in your mumber of the
1st inst., page 3851, it would appear that there had
been something like a fair test of the comparative
strength of a Rodgers and an Admiralty anchor, re-
su'ting very much indeed in favour of the former.
Perhaps you will allow me tostate, for the benefit of
such of your readers as may happen not to be very
well up in this matter, that it is the practico to
make the shank and the arms of anchors the same
size as the throas, or that part where they unite.
The size of the arm of a 111.owt. Admiralty anchor
is at that part 14}in. the loagest way of the oval, and
thelength of the arm is 7ft. lin. Captain Rodgers
has hitherto made his shapks and arms the same,
and in the specification of .this anchor they are so
shown ; but inthe present case, when it is desir-
able to show something extraordinary, he makes
the shank of a 74-owt. anchor 14}in., or the same
as the111.owt. Admiralty anchor, and he makes the
arm no less than 18in., the length being only
4ft. 8in., or about the length of the arms of s
25-cwt. stream anchor made by Captain Rodgers,
and sent to the Sheerncss competitive trials. After
this explanation Ithink no ome will be surprised
at the result.

Yours, &e.,
W, ROBERTS,

Millwall, Paplar, E., Deo. 14,

CAST-IRON GUNS,

81»,—Mr. Fairbairn, in a recent lectare on iron
stated that iron guns, cast hollow and compressed
by bydraulic power, could be made most efficient
by being compressed while hot. My gun cast hollow,
with an ellipticspiral bore, as described in your
number for November 17 last, so treated, would
g:ove a cheap anc most formidable gun, and could

. cast of a power to throw shot of 1,000Ib,
weight,

You;s, I%o., : b
. Nozron, late 34th Regt.
Bray Club, Deo. 13. ! 8
“

Mitscherlich analysed beer yeast, and from his
n:ly_m oconeluded that 100 grammes of dry yeast
ot;ntul the emncn;; zr‘tizs gr:lmme' of anhydrons
phosphoric acid. Bu 9 analyeis does not prove
that the acid was actnally fomei':heu. !

Hleetings for the Whech,

MoN,—Bociety of Emrlne:rn.——“ On Giffard’s Injector,” by

Mr. L. Otiriok, 7
hi 1 A —* Heat, Light, and
Ventilation,” by Mr. R, O, Harris, 7.30
Royal Institute of Britiel Architects, §
Tnmrio;n ofs Civil Enginests,—Annual General
esting,
Wrp.—Geologiocal s'ocmy, 8
Tnozs,—1dfnean Bociety, 8
ical Bociety, 8
Far—Asdievetural Association.—Prisé ¥aeay ok ** Mate-
;1;); most appropriate for Leadon Exteriors,’”’
6
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Riscellanen.

The ocouncil of the British Horological Institute
have petitioned the Corporation of the City of Lon-
don, to take measures for supplying the citizens
with several public clocks, baving hour, minute,
and seconds hands, kept in electric communication
with the standard clock at Greenwich., Liverpool,
Newcastle, Edinburgh, and Glasgow are in advance
of the City of London in having Greenwich mean
time shown by their public zlocks.

A statue of Saint Magdalen, in a church in
Milan, and which has long been famous for weep-
ing in the presence of unbelievers, was recently
moved, in order to facilitate repairs. It was found
that the statue contained an arrangement for boil-
ing water. The steam passed up into the head, and
was there condensed. The water thus produced
found its way by a couple of pipes to the eyes, and
trickled down upon the cheeks of the image., How
truly is science the handmaid of religion !

A plan is proposed in Chicago, which it is under-
stood is to be carried into effect, for tunnelling the
Chicago river. The river is only about 12ft. deep,
and the plan is to exclude the water by cofferdams,
and construct the tunnel in the open air, baving the
top of the tunnel come just lovel with the bottom of
the river. The footpath is to be in the middle, with
a carriage way on each side.

The difficult problem of storing petroleum safely
for transport has been solved by Mr. David Jones,
of Birmingham, who has invented a cask which
meets the difficulty. The whole of the vessel is
tinned, and the hLead is so fixed on that, unless the
oil can make its way through sheet-iron, it is im-
possible for it to exude or any of its odour to escape.
Besides being used for barrelling the oil, Mr, David
Jones’s welded tinned iron casks are aéaptablo to
serve as oil cisterns, when such a use may be de-
sirable

Someinteresting experiments have recently taken
place at the works of the Mersey Steel and Iron
Company at Liverpool, with the newly-erected ap-

aratus for working the Bessemer process by gas.

here are two furnaces, capable of receiving ten tons
of metal each. In one of these, which is heated by
gas, theiron is first melted, and in the adjoinin
one a composition of manganese is also melted.
The two molten liquids are then run into a large
crucible, through which a blast is forced by two
powerfnl engines, and the combustion then clears
the mixed metal from all impurities, and trans.
forms it into cast steel, in which condition it is
finally run into ingot moulds. The experimenta
werae entirely sucoessful.

An examination of the various iron plates sub-
merged upwards of twelve months sincein Chathem
harbour, each coated with one of the namerousanti.
fouling compositions, has been instituted by the
officials of the establishment, whem, with the
P le exception of a pair of plates coated with

1

ne’s anti-fouling mercurial mixture, the
whole were more or less thickly coated with

shellfish and seaweed, while on the plates treated | is

with the mercurial mixtare searcely a mussel was
to be seen, excepting in places where the paint had
been rubbed off,

The directors of the Warsaw and Vierxa Railwsy
Company have resolved o lay a double set of raily
on the whole extent of their line on aceount of the
great increase in their traffie,

The following are copies of # $elegran reeeive]

y & oovmpungent of the Tinies resident at New.
castle-on/Tyne, from Lisbom (per the British sad
Irish Megnetic Telegraph Gompany), No. 1, a
originally dulivered‘ and Nc, 3, the repeated mes.
sage from London. *‘ No. 1, Preai arrived and vern
sains fortn inferorm visitoesd lobb vent per con.
tinued.” *‘No, 8. Preak atrived sud verm sains ro.
pers infeform vistoess lobl veat per continted”
Add to thisthat the message was nearly three days
on its waty, ahd we buve a fine specimen of modern
telegraphy. Slight mistakes mey be overleo)
but it is unpardonable for an, company, British or
foreign, e tramsmit such rubbish as this,

It is stated that a valuable cannel coal bas been
found tiear Baurslem, in North Btaffordabire, and
that oll bas been extracted from it in quantityty
raake the manufacture very profitable,

Professor Agassis is pushing forward bis explors.
tions in South America. His party now comu of
fotur grand divisions, one of which has for its fleld
the peninsula lying south of the city of 8t. Paalo,
and between the Parana River and the Atlastic
Oocean, The second division has the sea const ey.
temding from Rio de Janeiro to Bahia, and as far
westward as San Francisco River. The third divi.
siom has the interior, lying west of the San Fran.
ciscoand between the tenth degree of south lati.
tude and the tropic of Capricorn. The fourth
division, at the head of which is Professor i
himself, bas for its tract the great valley of the
Amaron, including its tributaries. This and tle
coast section are the two most interesting, if not
the most important fields.

A concentrated solution of chloride of sinc, which
has been boiled with an excess of the oxide of that
metal until it doos not discclour litmus, will dis.
solve silk. By meane of the dinlyser the silk can bs
separated from its golvent in she form of a eolonr.
lees inodorous solution.

A project has besn set on foot to supply Rome
with water from the springs at Arsoli under sa
exolasive oconcession from the Pontifical Govern.
ment. The undertaking seems to have been prin.
oipally promoted by perscns connected with the
Anglo-Romano Gas Company, a successful under.
taking which has been in operation twelve years,

Since the close of the American war the iron
shipbuilding trade at the South Wales ports has
not been so brisk as it was previously, and builders
in many instances have found it dificalt to keep
their yards in fall employ. This s attributable in
a great measore to the fact that blockade-running
has ceased, aund there is nob now so much eall for
fast-going iron stenmers as thero was during the
war 1 the States. Theincreased competitionol
foreign shipping is also another cause of the falling
off in the demand for iron vessels. Despite, bow.
ever, these drawbacks, the iron shipbuilders of
South Wales have received a fair share of contracts,

The ground under steam boilers belonging to
some cloth manufacturers in Trowbridge havieg
sunk, excavations were made to a depth of 20ft,,
where it is stated the earth was discovered to be on
fire, and on examination the soil was found to be
an unctuous kind of clay, similar to that in York.
shire, and from which a fine clear mineral oil is said
to have been extracted.

A letter of M. Béchamp to M. Dumas mentions
that creosote appears to be the agent which most
strongly opposes the development of organic fer.
ments, but adds that it does not interfere with the
life of ferments or animalecules when they are onco
developed.

The India-Robber, Guatta-Percha, and Telegr-
phic Works Company have jost completed md
successfully submerged an experimenial mkm
Mr. Pigott’s improved principle, acrosathe Channel
from the South Forelsnd to Cape Grisney, en the
French coast, Should these improvements prove
as successful ag is anticipated, they will epsure an
important reduction in the cost of manofacture,
whilst combining greater durability with less lisbi-
lity to get out of order.

The curious substance called gl;::m by Claude

de Bernard, was extracted by him from liver, bythe
following process :The liver of an animal rocently
killed was cut into thin slices and thrown into 8
small e%lmnity of boiling water. The whole was
allowed to boil for an hour, and was then sabmitted
to pressura. A small quantity of fluid was ob-
tained, which, when treated by alcohol, yielded a
white flocculent precipitate, and this, when re-dis.
solved in water, and re-precipitated by alcohol, was
then found to yield with iodine and other re-agents
the characteristic properties of amylaceous sub.
stances.
The application of Messrs. Prentice’s gun cottor
becoming very general in the mines of Califorsia
and Nevada, the greatest satisfaction being e
pressed with regard to it in every imstatice in which
1t has been emrmyed.
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The compewueation to be paid to Yo Duke of
Notthumberland for his house and grouunds at
gbnri%Cr%e will probably, it is said, be fixed at

150,000. The amount to be paid to the Duke of
Cambridge for Gloucester House, the demolitioh
of which is involved by the proposed widening of
Patk:lahe, is estimatad at £65;000.

_ The lrmngéiuenli of the directors of the Atlantic

Telegraph Company as to new capital are now
ecompleted, and several hundred miles of the eort
are finished. ‘The * Great Eastern” is ohartered
to go to sea in June, 1866, for the double purpoee of
laying an entirely new cable, and of raising the
broken end of the 1,100 miles of eable laid this year,
#0 4 to splice additional cable thereto, and thus,
if suecensful, furnish to the public 4 second means
of communicatioh. Tll: 1,100 miles of submerged
cable is ascertained to be in the most perfect order
by tests taken from the time it bx'okea and
still continmed daily. The buoys at the end of it
ato washed away, but this is of no consequehce, as
théy weére intended only for a temporary purpose,
the spot for grapnelling baving been laid down by
solar observations, so that a good navigator can at
mg l‘l'ime sail to within half a mile of the broken
[

The following statistics of Paris have just beeh

ublished and are somewhat curious :—Patis hae 50

arriers, 24 boulevards, 3 258 straets, 157 passages,
70 squares, 35 quays, g bridges, f1 palaces, 500
hotels, 33,341 houses, 235,000 households, 25,500
shops, 115 fountains, 28 great and 17 smaller mar.
Yets; 13 hospitals; and 23 barracks, 10 public libra-
ties, 250 eddcational establishments; 2 tobaceo ma-
nufactories, & mint which coins £48,000 sterling per
day, besides canals, charitable institutions, &e
The superficies of Paris covers 7,800 hectares (a
bectare = 2} English acres), and has 1,696,141 in-
habitants.

A great engineering and scientific feat is now
being performed at the Cornwall Fdrnaces, in Le-
tidnon county, Pa. It is the building of a spiral
railway aroond and to the top'of the Cornwall Rail-
road, and revolves around the mountain, at some
places over the tressel work, at others over high
embankments, and again at others through pon.
derous euts in the bodies of iron ore, until it reaches
the very top of the mountain.

_ The Prussian Minister of Commerce has prepared
a bjll to introduce gradually a uniform rate of
giojstago of one penny for t..e whole monarchy. The
| will be presentéd to the Chamber in the courss
of the next session.
The total humber of passenger tickets issued by
e railway companies of the United Kingdom last
fur was 229,273,165. In 1868 it was 204,699,466 ;
n 1868, 180,485,727 ; in 1861, 173,778,218 ; in 1860,
168,468,978 ; in 1859, ;807,148 ; in 1858,
139,008/888; in 1856,

189,193,899 ; in 1857,

129,347,692 ; and in 1855, 118,595,135, Thusin ten
Years the movement of human life on British rail.
ways nenl* doubled. Allowance must, of course,
be made for the additional extent of railway
brought into oper:tion; but while in 1855 the cir-
culation attained an average of 14,328 per mile, in
1864 it had risen to an average of 16,6812 per mile.

An American Exchan,ie;tutes that there is on
the Camden and Amboy Railway a locomotive with
eylinders of 38in. stroke, and a little over 14in.
bore. They have been rebored. This engine has
been rebuilt, and has now coupled drivers and 5ft.
wheels, Originally it had single drivers, 10ft, dia:
eter, behind the fire-box. The valve gear is on a
return work, like most of the engines on this rail-
way, and it Lu a flexible appearance, on account
cf the great lengthof the return cranks, We
think this beats any modern engine for length of
stroke, whatever it may do in working.

The municipal council of Cherbourg at its last
moeting voted a sum of 8,000f. to be expended in
the preparation of a plan of a strategic railway
from Cherbourg to Brest, with a brauch to Couville
which will have the advantage of the shortes: an
most direct line,
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1419, 1421, 1425
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1365 W. Haton. Certain improvements tn méchanish
4;; u{:}gzralu Jor wiaking and outing cardboard. Dated May
, 1865

These improvements oonsist in nrranging » series of
rolls of paper in 4 frame, 20 that when such rolls are de-
livering the paper, each alternate continuons sheet shall
be passed under the rollers immersed ih a sizing trough by
means of & guide, or he operated upori by sizing brashes or
other sizing apparatus, whereby both surfaces of such al-
ternate lengths shall receive a coating of adhesive mate-
rial, after which operation they are to he brought into
contact with the remaining dry or ansized lengths of paper
by means of pressure rollers, thereby making one compact
or solid board, which, 4s it is beiug delivered from the

p rollers, 1 operated upon and cut into
lengths by a knife actuated by a lever or otlier eqaivalent.
Patent completed.

int-
ay

This § | ists in ping, printing, or sign-
fog letters, papers, or any other ohjects of equal or different
sizes b‘v means of two cylinders. The lower of these two

cylindérs is movable upwards and downwards to allow ob-
Jects of different thicknesses to pas throngh. The upper

1868 O. Fiscuxr and J, C. W. Maas. Stam, a‘nwr
ing, or signing letters, papérs, or other objects. Da

An improved method of seawring

1373 R. A. Broouax.
2 (A communication.) Dated

corks or stoppers in bottles.
May 18, 1868

This inveution relates to secdring corks or stoppers in
bottl ining effer t ar fer d liquids, and oon-
sista in placinug the strings which assist in securing the cork
under the wire in such maaner that the cork ia left free by
the sitple drawing ap by hand of the two sttings, the snds of
which are connected to a leaden or othet plate or imndle, and
bang down outside the neck of the bottle beneath the otdi-
nafy metal eapsule. Patent abundoned.

1314 J. MrrciirLs and G. Tivrovan,  An {mproved te-
thod of testing railwagandother springs.  Dated May 18,

1885
The object of this invention is comprehended § gnt by
thy forcing of air into an accumulator by the aid of an &ir
and oh the

pump worked either by hand or steam power,
other part by forcing water into the same accéumulator by
a hydraulic pump worked by hand or steam power. The
air being the elasticbody, is compressed by the action of the
water upob it, and when the required pressure is thus ob-
tained, it isreleased from the accumulator h{ a lever acting
upon a valve into & horizontal cylinder,which forces a raim,
aud consequently compresses the spring into astraight line,
or beyond to any degree required, which returns to its ori-
ginal curvature by pressibg a lever which opens a valve 2nd
releases a part of the accumulated water through a water
pipe. Patent ubandoned.

13168 B. A. VarLEY. Improvements in_the insulation of
electtic telegraph wires. Dated May 18, 1868

This invention has for its object an improvement on the
fnsul th ly k ds C, F. Varley's double V
insul X fats in king the ear! ware cups
with bands at the top and bottom of the upper portion of
the cup. The effect of this is to counteract any irregu-
larity in the shape, and to eneure the full advantage of the
length of the fitting.  Patent nbandoned.

1377 J. Lawno. JImprovements {n $twing wmadhines,
Dated May 18, 1865 ’ .

This Invf’ntion relates t? that class of sewing michines
used for '* over-heading,” in which a spiral needle is
employed, and an important feature in this invention con-
sists in forming the said spiral needle partly hollow, for
purposes ‘which we cannot here describe indetail. Patent

oylinder ia supplied with several stamps an dles, all of
which start forward when the objects to be stamped are,
thtough the motion of the mavhine, brought in coutact
with them, the needles drawing the ohjects between the
o{l(udor without fnjuring either, and the stawps lvaving
their impress on the objects. The ped obj are then
with regularity delivered on a small table, which moves
downwards in proportion as ft is filled. The machine is
thetefore a self-feeding and self-delivering machine. Pa-
tent abandoned.

1367 H. Rusrrox. The application of u certain kind of

1378 W. EAsSIE. Tmprovements in itachinery for driving
piles. Dated May 18, 1865 .

‘We cannot hers give spaceto the details of this inveation.
Patent completed.

1379 O. Corus. Improvements in Ythe construction of
bedsteads. Dated May 18, 1866

The ohjeoct of this invention is to
that will have as little tendency to harbour vermin as iron
bedsteads, and will yet retain the sightliness of the present
Arabian and French wooden bedsteads. To attain this

hadatand

goat's hair in imitation of human hair to thé manuf e
of headdreases, moustaches, and all kinds of false hair, and
the process of preparing the :ame. Dated May 18, 1885

Thid invention conslsts in rendering Llama goat hair
suitable for the above-named purposes, by sabmitting sac
hair to certain purifying p utent completed

1368 T. FANOREUX. Improvements in rotary tagneto®
electr fo hi; (A ication.) Dated May 18,
1865

The ohject of this invention s to facilitate the collectioh
of the electrical ¢ ted in the “‘pnr'u of

end the p wood and iron i th% oonstruc-
tion of bedsteads in such manner as to form all the joints of
meta!, while in French bedsteads the head aud foot.boards
will be retained, and in Arabian bedsteads the cornice and
foot-board of the ordinary or sny spproved ¢onstruttion
will be retainéd. Patent leted.

1380 E. A. RAYMOND, An improvement in atmospheric
SJorging hammers. Dated May 19, 1868

This invention eonsists in & cap-shaped packing for the
piston rod secured in place by & movable ring that is kept
in position by the end of the cylinder, so that the pimple
act of placing the head upon the cylinder secures the cup

the machine, 80 as to direot them | diately t gh &
fixed conductor, and thence to transmit them to a given
point. For this purpose the patentee leads the currents
from each coll or group of colls by means ol a conducting
wire to a piede of metal, the general receiver of the electri~
city on the revolving axis carrying the discs, hut which is
insalated from the shaft, as well as from its bearings and
trom all other ohjects, except at the point where a fixed
insulated d is in tavt with the revolving piece
of metal in such a way as to unite all the separate currents
into one, Puatent completed.

13689 O. 8. BiLLups. Improved apparatus for distriduting
lignid manure, Dated May 18, 1865

This invention will probably be described in a future No.
Patent completed.

1370 W. R. WitLiaus. Improvoments in dry gas meteres.
Dated May 18, 1865

This invention relates to the novel construotion of dry
gas meters, whereby the meter is greatly simplified, the
cost of manafacture 'es:ened, and greater aocurscy in
measaring and recording obtained ; and the invention con-
sists ohiefly in the employment of two or more flexible
tabes in corneoction with series of rollers, which are ar-
ranged to pass over the surface of the said tubes in such
a manner that tho latter are alternately filled with a quan.
tity of gas which is ly ded
through the said tubes by & suitable index.
pleted,

1871 W. MAnwaRixa, Improvements in reaping and
mowsing machines. Dated May 18, 1865

The patentee olaims, first, the hi of two driv-
irg wheels and a flexibie cutter with a gearing frame (by
preference cast inone piece), which frame is so constructed
that the bearings of the motion shafts form par: of the
casting or castings composing the gearing frame, and that
the crank sbhaft is partially or wholly enclosed within such
casting nrcastings. S d,sustainingthe gearing frameand
cutter bar by means of a paul attached to the lifting leven,
which paul ia engaged in a suitable notch in the draft
frame or its ?rolongaﬁon. and disengaged by a project:on
on the same frame, the attendant in raising the gearin,
frame and cutter bar being by preference assisted by a lorlnz
which partly counterbalances the weight thereof, Third,
hinging the cutter bar to the gearing frame by meaus of &
prolongation of the main shoe pivoted between two cups,
And with respect to the second portion of the invention)
the p lai in himes having a rigid cutter bu}

h

its p I'¢
Patent oom-

atrassed mainframe, and arevolving rake or rakes) placin,
the wheel which actuates the rake shalt, and of which t
said shaft is the centre, tetween the upper and lower por-
tiona of the sald trussed frane; and with regard to thé
third portion of the i tion, heclaims the arrang t
of the teeth, tappets, slot, and pivoted portion of the plats
form, ssdescribed. Patent pleted.

1872 T. MoLpex, J. Nzwsoun, and J. Axeroyn; Imt
prm;::uu in the furmaces of steam boilers. Dated May
18,1

This invention will probably be described in a futurs No,
Patent completed. ¢

packing. At the ends of the cylinder the patentee forms
annular ribs that act as packi panders for shaping the
edge of the cup leathers to the interior surface of the cy-
linder,and aleo as buffers for the piston to atrike against,at
the ends of the cylinder,should any circumstance cause the
cylinder head and piston to come into contact, By these
devices the hammer is rendered permanent in its action if
adapted to the circamstances under which it is used. The
in ion further ists in making the end of the piston
rod tapering, and the hole in the hammer of the same
form, and the pateotee finds that the friction is sufficient
to hold the parts together, but they may be easily separated
it required. Patent completed.

1381 G. H. Brooxxs, Improvements in sliding gas pen-
dents or chandeliers. Dated May 19, 1865

To break or reduce the sudden shock or noise now felt
and heard in some sliding gas pendents or chandeliers when
in motion, or on their réaching their extreme points of
motion, the patentees intruvduce springs or some elastic or
yielding sahstance, or both combined, and at either ends of
the rods or tubes, or inside or outside the same, or around
the wheels, or pulleys, or tubes, or other parts of the said
pendents or chandeliers; and he so0 adjusts the spring or
other substances aforesaid that, on the opposing parts or
points uniting or coming into contact with each other, the
shock and noise will be comsiderably broken and reduced

Patent completed.
1382 S. EsnaLL, JImprovements in brecokloading Are-
arms. Dated May 19, 1865

This invention relates to breech.loading firearms of the
kind called ‘‘ drop down?’ or * snap’’ guns, and consists in
vertain hanical arrang or binati arts
for working the bolts, whereby the breech ends the
barrels of the said guns are held down against the face of
the break-off for discharge and relsased from the sald hreak -
off for recharging, Patent abandoned.

1383 T, Manspen. Certain émprovements in apparatus
to be employed in spinning cotton and other Adrous matersals.
Dated Nay 19, 1865

e p 1aims the novel app and use of folt,
flannel, or equivalent material permarently secured to the
lower surface of the bobbins, 80 as to revolve with them,
instead of placing the felt on the rail and detached from
the bobbin, as hith ployed. Patent completed.

——
1384 H. px MomwAy. Improvements in sewing #hlehinte,
Dated May 19, 1868
The patentee claims combining with sewing machines
working with a crank and ing rod hanism which
will absorb and reserve during portions of each revotttion ot
the crauk a part of the power exerted by the operator, and
will give ont the power =0 feserved during other portions
of each revolution, in such & manner as to assist the crank
over the dead centre, &s described. Patént completed.

1385 T. RicrArpson and M. D. Ruoxen. Improvements
n oblaining certain ds of nitrogen and of eulphwr,

[
Dated May 19, 1865
the purification is scoom «

a the manutactare of coal .;-
plished in meveral localities, by means of oxide of iron



384

THE MECHANICS’ MAGAZINE.

DEecemsir 15, 1865,

When the oxide of iron ceases to act beneficially, it is

to the movable frame through the rack, the chaios or ropes
VYened @s t

thrown aside, and is known under the name of g
This gas refuse contains ammonia and other nitrogenous

) ds, together with sulphur, and the object of this
invention is to obtain and apply the same to useful pur-
poses in the arts, Patent completed.

1388 W. Davey. Improvements in apparatus for wash-
ing or purifying coal gas and for producing ammonfacal
water thorefrom. Dated May 19, 1865

The p lai first, ting apparatus for
freeing coal gas from ia and bisulphide of carbon,
oconsisting of a closed vessel having a central chamber, the
lower open end of which dips slightly beneath the coal of
the water or other fluid contained in the vessel, and from
which immersed edge of the chamber a grating or perfo-

or gauze diaphragm, also alightly immersed beneath
the level of the fluid, ia made to extend to the sides of the
veasel, 30 that the gas being made to pass into the central
chamber depresses the fluid, 80 as to pass under its lower
edge and beneath the grating or diaphragm, whence it
rises through the openings or perf i h f and
through the shallow stratum of water over the grating into
the space sarrounding the central chamb batantiall
as described © 3 o

being tightened 1 he ble frame is re-
moved from or brought towards the tiller. When the
secoud set of chains or ropes is tightened, the said ropes
| the ing app as effectually as the first

ordinary chains or ropes attached to the tiller; when
slackened they oease to exercise any control. In calm or
fine weather the inventor does not propose touse the second
set of chains or ropes. Patent abandoned.

1395 W.and G. B. Smita. Improvements in wet gas
meters. Dated May 20, 1865

‘We cannot here g{n space to the details of this inven-
tion. Patent completed.

1396 W. EppiNeTON, jan., Improvements in apparatus
Jor trenching and laying drain pipes for draining land.
Dated May 20, 1865

Acocording to this invention, the patentee prefers to em-
ploy a double plough beam, although s single one may be
adapted to the plough beam or beams. He attaches two
cutters, one behind the other, and so disposed as to
traverse and sever the soil at a distance apart according to
the width of trench to be made; the soil so out or

A
H » placing upon the af: id grating
or perforated or gauze diaphragm a layer of pebbles or
other suitable g | bst, y in order the more effec-
tually to bring the bubbles of gas into intimate contaoct
with the fluid, substantially as described ; third, construct.

y the Iters, ly behind the rear coul-
ter, comes in contact with an inclined rieoe, which, as the
plough prog , lifts the d soil, leaving the trench
desired. Tn the rear of the inclined lifter of the soil is a
ocurved guide reaching to the same depth as the inclined
lifter, by means of which guide the patentee introdnoces and

ing the central chamber with its lower end i some

depth into the fluid, and widened out, and forming in such

immersed portion perforati or small openings in such

:I;:nl{ﬂ, Lﬂnt the gas, i: depressing the flaid inside
" -shpy! s

ite the drain tiles. The sides of the trench are kept
up by means of check plates, which extend throughout
the length of the inclined lift, as also the curved delivery
piece, which :lepo-iu the drain tiles. The plough is
ted on 1

y such p or op , 80 as
to escape through them, substantially as described ; fourth,
t;ho o_tlnploymom. of a series of two or more sach hefore

d acting in binati wi&h each other,

, and regulated in its height from the
ground by adjusting screws, somewhat in the usual man-
ner, its operation being as follows:—When propelled
through the grouand, the two coulters make two vertical in-

and with the system of pipes and valves, ially as
described. Patent completed.

1387 A. V. Newtox. Improvements ¢n the construotion
of sorews and sorew drivers, (A communication.) Dated

H';{ 19, 1865

is i ion is not described apart from the drawings.

Patent completed. P oee
1388 G. Reap. Impr ts in tive engines.

Dated May 19, 1865
This inventi lates to the app for giving moti

to the wheels whereby the carriage is propelled. For this

Ppurpose the inventor places a screw wleel on the driving

axle of the carriage. Goaring into this screw wheel (asa

subatitate for the endless screw usually working in endless

isions in the soil to the required depth ; the inclined lifter
follcws immediately hehind, and lifts the slice of the soil
forming the trench in which the tile-depositor follows ; the
drair tiles are placed on end by hand in a vertical guide-
ohannel, which tiles, by their own gnvtlg, slide down the
curved guide, and take up & horizontal position in the
ground, end to end, and closely abutting one on the
other ; the soil then falls in above the tiles, and the drain-
ing is complete, Patent completed.

1397 E. ATTENBOROUGH, S. MELLOR, aud G. BLACKBURN.
Improvements in machinery or apparatus employed in
oircular knitting machines. Dated May 20, 1865

This inventi ists in placiog on the lower part of a
stein or pipe (hereaftec called pipe only) of the head of a

ircul hine, a toothed wheel, which gears into a simi-

screws) is a diso having a series of friction bowls ged
round its periphery ; these bowls take into the teeth of the
screw, and by the rotation of the bowl disc cause the sorew
wheel to rotate and so propel the carriage. The inventor
places this bowl dlsc on a vestical or inclined shaft, and

ti pwards to any i posi for driv~
ing by means of a wiach handle, or other ient means
on the top. He places a universal joint on this driving
shaft, whereby it may be inclined and adapted to any posi-
tion desired for the i of dnving. He steers the

lar wheel on a main driving shatt. The wheel on the pipe
of the head has a recess on the inside, which recees con-
tains a spring; this spring presses upon the pipe with a
force sufficient to carry the head round when the toothed
wheel isdriven round by the main shaft. The presaure of
this spring may be aqjusted quired by turning a
sorew, the head of which projeots beyond the pipe out-
wardly. Above the wheel and spring is a grooved pulley
keyed fast on the pipe of the head ; in this groove, on any
convonient part of itsa circumference, is placed a wedge

vehicle by means of the fore wheel or wheels, ing it
or them on an axis, and in bearings in which the axis
can be moved in the diff. direoti ired for steer-
ing the vehicle, such motion being given by means of a
hand lever and connecting rod, or it may be operated by
the feet of the op . A ding to this ar
the one hand is engaged in driving the winch handle, while
the other may effect the i atent abandoned

1389 W, Crark. JImpr ts in the or ton of
]{l::‘:“ and leather, (A communication.) Dated May 19,

R This invention relates to ornamenting fabrios for ladies’

sses, and in the application of artificial leaves,
fruit, and fl , efther sep ly or in bination, to
the flbrle, which artificial substance the inventor either

cements or sews to the fabrio in the flat, and the orna-
mentation may or may not more or less closely resemble the
woven pattern. Patent abandoned,

1390 C. and 8. A. VarLeY. Improvements in telegraph
supports, parts of the fnvention being applieadle to other
purposes. Dated May 20, 1865

This invention is not described
Patent completed.

1391 C. Braporey. Certain improvements in machinery
Jor epinning and doubling cotton and other fbrous sub-

1 A ication.) Dated May 40, 1865

This iovention relates to the muhinor‘y employed in
spinning and doubling cotton called the *‘ mule,” and is
designed for the purpose of dispensing with the use of the
sector as hitherto employed in mules to actuate the fallers
in connection with the copping i Patent abandoned

1392 W. E, NewrtoX. Improvements in apparatus for
raising otl and other liguids from deep wells, (A commu-
nication,) Dated May 20, 1865

This invention consists in using within & well an

\ ‘e pl and of airor gas, produced by an
air pump or other equivalent means, the plenum and
vacuum being applied by means of a conduoting pipe
which is passed down into the well, either within or with-
out the well tube, which is provided with valves and cham-
bers for the passage into the well tuba of the oil or other
liquids to be raised. Patent completed.

1393 J. A, Correy. Improvements in distilli a-

ratus. Dated May 20, 1865 i

‘We oannot here give space to the details of this inven-
tion. Patent comploted.

1394 J,. ManTiv, Improvements
ng ships, steumboat
20, 1865

apart from the drawings.

in apparatus for steer-
yand other sailing ls. Dated May

ieoe corresponding to the shape of the groove in the pul-
ey. This wedge piece is free to turn on an axle seoured to
the framing of the hine; the wedge portion has a
screw passed through it, by means of which the presaure of
the wedge in the groove may be regulated to the greatest
nicety, and projecting from the side of the pipe of the
wedge piece is a stud, which takes into a hole In one end of
a piece of metal, which said hole is slotted through one
side of the piece. Under this hole, and at right angles
thereto, [is another hole, through which is passed a looped
or hooked wire, under whioh the thread to be supplied to
the machine is piaced, and in the piece below the wire is
another hole, in which is placed an axle standing at right
aungles to the axle of the wedge piece. The piece carrying
the wire and receiviug the stud before mentioned isso
nicely halanoed that, when the thread is broken, or the cop

——

1401 D. Pow1s and H. BRITTAIN, jan, Improvements i

the manufacture of wire gauss dish covers, plats covers
m‘ngow blinds, firequards, and meat safes. Dated May 22,
186

A ding to this i tion the inventors protect thy
edge of the wire gauze by means of a metal rim made of pe
piece of sheet metal in p! of thetwo pieces ordinarily e
ployed. The strip of sheet metal they use is folded aloag
its middle, so that, when placed on the edge of the wire
gauze, one half of the strip is on one side, and the other balf
on the other side of the wire gauze. By means of grooving
tools, or by pressure otherwise applied, they close the twy
sides of the doubled strip upon the edge of the wire ganze
and fix it ;pon and protect the edge and strengihen the

tial atent abandoned.

1402 W, E. Gepax. _An improved safety look. (A com.
maunication.) Dated May 22, 1865

This improved safety lock in anovel comhination
of parts,the distinotive characteristio of which is that,
door furnished with this lock cannot poesibly be opened by
any person unprovided with the proper key. ~This improved
lock opens from the interior by means of a slight pressars
and on the outside by an almost invisibie draw bolt by
means of & hollow knob with slide. The movement is pro-
duoed by a balance which forms a lever and replaces the
spring plate of an ordinary lock. This movement works
the half-turn lock, which fulfils the functions of the twy
bolts required in other locks. This lock closes on the out-
side by a safety hutton, & result due to the presence of ag
eocentrio within the lock. Palent abandoned,

1403 A. G. Bigonie, A casing intended to protect (he
stock and losk of Arearms, with guiding caps to taks aim,
Dated May 22, 1865

The patentee, claims, first, the application to firearms,
and principally to fowlingpieces, of & sheath of leather, or
any other supple material, or thin metal, or evenof wood,
but preferably pple vulcanised india-rubber, to cover
up the stock and preserve it from the shocks that might
injure it. Second, a oap for covering the cock and lock,
and fastened to the sheath by means of small buttons, and
kept on the gun by astrip of india-rabber, or small stee]
springs, these caps forming no impediment to the action of
the oock, and, in case of double-barrelled guns, enabling
the sportsman to take truer aim. Patent completed.

1404 J, 8gAND. Improvements in fire engines. Dated
May 22, 1865

‘We cannot here givespace to the details of this invention,
Patent completed,

1405 J, H. Jounsox. An émproved apparatus for frees.
ing, iceing, and cooling ligutds. (A communication,)
Dated May 22, 1865

The patentee claims the application and use to and in
the iceing or oooling of liquids of a carafe, decanter, or
other form of veasel, containing within it a second vesse!
for holding the freezing mixtare, there being no communi.
o.ltlz between the interior of the two vessels. Palent com-
pleted.

1408 W, Hopsox, Improvements in locks.
nication.) Dated May 22, 1865

This in ion has ref more p larly to locks
for doors, and ists in 80 arranging a lock in combinati
with asliding plate actuated by the key, that when the
door is locked from the inside such plate is slid in front of
the outside keyhole, thereby closing it,and thus p ing
any tampering with the lock from the outside, in which
position the plate isheld as firmly asthebolt, Farthermore,
the lock is 80 arranged that thedoorcan be locked from the
outside withoat moving the sliding plate, whereby the an-
locking of the door from the inside is prevented, Paient
abandoned,

1407 J. M. CLEMENTS. Improvements in sewing ma-
chines. Dated May 22, 1865

This invention cannot he described apart from the drav-
ings. . Patent completed.

1408 G. Furness and J. StATER. Jmprovements is
his licable to the cu!ting off the upper parts of

(A commau-

becomes empty, and the end of the thread is ked up,
the wire falls, and depresses the upper end of the piece,
carrying the wedge piece partly round, and effectually
wedges fast the head of the machine until the wedge ia
withdrawn and the thread is replaced. Patent abandoned.

1398 J. AaMsTRONG, Jmprovements in the permanent
way und rolling stock of railways. Dated May 20, 1866

The patentee claims the construction of a double-headed
reversible crossing for railways, with wing and point rails
all in one piece, from an ingot of steel, bloom of iron, or
other suitabl ial, to the seotion and angles required,
by means of forging, pressing, or otherwise, substantially
as specified. And, also, the method of casting an ingot of
steel with one or more elongated core holes through the
same at suitable distanoce to form the hole for passing
upon the rollers for rolling after being hamwmered, substan-
tially as specified. Patent completed.

1399 J. WyLix and J. REwW, Improve:nents in appqrq.tua

¥ GPy

piles. Dated May 22, 1865

For the p of this invention a is con-
structed to move on railway or other wheels, or to slide or
move on rails or guides fixed on staging, or on a barge or
other floating vessel. On this carrisge a steam engine
is fixed, in order to give motion by suitable gearing tos
circular saw or saws used for cuiting off the upper parts of
piles. The shaft or shafts of the circalar saw or sa¥s
employed are mounted on a pendent girder or framing,
which is carried by this carriage, and is fixed to and hangs
from a traversing frame or slide on the carriage. The
girder or frame is capable of being raised or lowered in
respect to the slide on the carriage, in order that the saws
may work at the desired depth, and such saws may be
caused to work above or below the water in a cofferdam or
other wortk, Patent abandoned.

1409 R, MuLLxx, A. T. WeLp, and J. Foiuorr. Im
provements in the preparation of materials to be vesd 6

Jor ths manufacture of ** impressed gold’’ and
paperhangings. Dated May 20, 1865

This invention relates to the manufacture of paper-
hangings of the kind known as impressed gold, and which
have ornamented devices in gold leat or other metallic leat
impressed or stamped upon them with an embossing action.

In the improved apparatus the devices to be reproduced in

metallic leaf are formed or fixed inrelief upon a metal

cylinder which is p d d

cylinder having a of a suitabl J, such as
teboard or papier hé, which b i d with

a counterpart of the devices on the metal cylinder, so that
the two will act as die and matrix upon the paper which
is passed between them. Before passing between the
oylinders, gum or adhesive matter, by preference in a dry

One portion of this invention consists in the applicati

of:leoond barrel or pulley to the axle or shaft of an

y st g app to the d barrel or pulley.
The inventor attaches a set of ohalns or ropes by passing
them round it ; each end of these chains or ropes is then
plll,od round & pulley or barrel fixed on each side of the
ship’s deck, and thence brought back to the ordinary tiller
and fastened to §t in the usual way. The said barrel or
pulley on each side of the ship’s deck is fitted into a mor-
able frame or carriage sliding in guides fixed to the deck ;
to this frame be fixes a toothed rack, aud geared with
this rack, but fixed in an independent standard, is a pinion
O worm screw; on the axle of this pinion or worm screw
he fixes a lever under the con:rol of the steersman, so that,
by turning the pinion or worm, screw motion is imparted

P d state, is applied to the parts of the paper to
receive the impressed devices, the metallio leat being also
laid on the same parts. The metal cylinder is heated,
whereby the gum is made to fix the metallic leaf, at the
same timo that the devioe is impressed or embossed on the
paper. Patent abandoned.

1400 R, HaswewL,  Superseding the unsightly chimney
pole now in use. Dated May 22, 1886

These improved chimneypots are to be cast in glass of
octagonal and other varions patterns. The glass {s to be
red, green, blue, or any colours that may he wanted. The
pot is a pon: d of lightning, it is more 1,
will last longer, and is far more casily cleansed by machi.

nery than the common mthenvup potsnow in use, Patent
abandoned,

Jor i charcoal. Dated May 23, 1886

In oarrying out this invention the patentees employ 3
porous artificially prepared matrix, which they impregnste
with a solation of carboniferous matter,using those of animal
origin, by pref:rence, and then char and subject the same
to certain processes. The matrix in all cases isto be
essentially of burned clay, and such as to resist the action
of acid, and also the action of such heat as is necessary to
char the animal or carboniferous matter with which the
matrix is impregnated, Patent completed.

1410 P. A. Lz C. px FONTAINEMOREAU, Certain {mprove:
ments in lamps for durning mineral oils. (A communica-
tion.) Dated May 22, 1865

Thisin A 1 to in modificati
ments in lamps having their level invariable, such as the
Carcel moderator and other similar lamps, by which
improvements they are rendered capahle of barning peto-
leum and other mineral oils, These improvements
first, in the mode of rendering the piston and staffing-box
impervious. Secondly, in the mode of diverting the orer-
flow of the oil back into the recipient. Thirdly, in the
employment of a metallic wire gauge to prevent GIP‘“"I‘"
when “ofls of low density are burnt, and to prevent 310
the introduction of foreign bodies into the .M"r"'
Fourthly, in fitting the moderator of the lamp into 3 °;
socket to suppress friction, Fifthly, in the appl the
a striking or alarum apparatus for giving notice that "
oil requires to be pumped up. Sixthly, in the employ M"‘
of a float set a¢ the moath of the oil reservoir to show
it s full, Patent complsted.

impr
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111 E. M'NALLY. Certain improvements in apParatus
Jir cudting or forming sorews, whiok is also applicabls for
uiting pipes or tubes. Dated May 23, 1865

The pateatee claims, first, the ad ion and employment
of one or more dies, cutters, or tools, each having two cat-
ting edges, and morving in the arc of a circle as a radius,
0 a3t0 present one cutting edge in the first cut, and the
other edge in the d, or returning in the direction of
anscrewing for the purpose of cutting or forming screw
threads or metal blanks, Secondly, the use and application
1o scre ting lathesof having two cuttingedges,
and moving in the arc of a circle, so that screw threads
may be formed thereby, hoth by the backward and forward
motion of the cutter. Lastly, the employment and use on
the same stock of one or more cutters having two cutting
«dges, and moving in the arc of a circle, for the purpose of
preseoting the cutting edge at a certain angle for cutting

or severing pipes or tubes, as described. Patent com-

1412 H. WiLpe. In ts in the producti
spplioation of electricity. Dated May 23, 1885

This invention cousists, firstly, in an improvement in the
elect tic inducti hine, desoribed in the speci-
fiction of letters patent granted to the inventor on the 1at
December, 1863 (No. 3,008). Io this improvement a short

and

. THR

the seal to a point immediately above the oentre of the
seal. For this purpose, thecefore, he forms lines of punc-
turcs on the seal lap (after the of plercing postag
stamps or cheques), which lines incline upwards and meet
at a point a suitable distance ahove the seal. Patent
abandoned,

1417 T. CavverT and D. MoxtcouERY, Ceriain improve-
ments in looms for weaving. Dated May 324, 1865

The patentees claim the novel 8 t and
ation of apparatus for giving a variable temsion to the
warp at the required intervals, such as closing up the pick
and shedding, and for governing or regulating the amount
o; l:‘n.llou at sach intervals, as described. Patent com-
plet

1418 H. Nuxx, An {mproved mangle. Dated May 34,
1865

(WY

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

1419 T, BeANLAND, A screw gill protector. Dated May
24,1865

This invention has for its objects the prevention of break-
ages in screw gills or hackle frames, and, consequently, in
the slivers of material under operation. To obrviate certain
defecta on what is known as the draft or back wheel shaft
of an ordi hackle gill frame, to the clutches generally

circait is made betweeu the ovils of the small
electric machine and the ooils of the electro - magnet

b the on the axis of the armature of
the small mag hine is at the dead point,
and the large armature of the electro-magnetic machine is
enveloped with coils made of sheet copper, the whole width
of the armature, instead of being wound with wire (as
shown in tha drawing panying the specification of the
before-mentioned patent), and the coils are insulated from
one another by means of a sheet of cardboard or other insu-
lating substance of the same length and width as the sheet
of copper, and it is coiled on the armature at the same
time as the copper. The i i secondly, in the
application of the electro-magnetic machine described in
the specifications of certain former patents to the heating,
rolling, coiling, and welding of metals. The invention

lectris

used the patentee places the shortest arm of a double bell-
cranked lever, working on a fulcrom attached to the frame-
work of the machine, which presses against the spring in
the outer clutch. The arm parallel with the longer arm
rests in & notch of abarin adjunction with the strap or belt
guide, and which, when the machineis in proper working
order, retains the same on the drivivg pulley, whilst the
horizontal arm carries a weight which may be adjusted
according to the number of heads the machine has. Lapping
or other disturbing causes ari b , the clutch

MECHANICS' MAGAZINE.

osst steel on a mandrel until it is reduced in thickness, and
then again hammering it b tools of appropri hap
for the purpose of raising projections to form the flanges
of the finished tyres, and so solidifying the metal. Patent
completed.

1427 D. WaLs. Improvements in looms for weaving.
Dated May 38, 1865

‘We cannot here give apace to the details of this inven.
tion. Patent adbandoned.

1428 R. MaxweLL. Improvements in applying coal tar
colours to cotton and linen. Dated May 25, 1865

This invention oonsists, principally, in preoaring the
cotton and linen either as yarn or thread, or, when woven,
for receiving the colour by treating it with a soap, or with
an ofl in & more or less saponified state. Patent abandoned.

1429 D. LAw and J. Bewxer. Improvements sn appa-
ratus for making cores and Ids for casting. Dated May
25, 1885

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

1430 R. A. BrooMAN. Improvements in machinery for
separating or sorting fibres and filaments of different lengthe
and for forming them into a lap or fleecs. (A communica-
tion.) Dated May 25, 186

This i . "
the drawings. Patent completed.

1431 J. X. J. Barsalx. Certain improvements sn brakes
Jor railway carriages. Dated May 25, 1866

This invention has for its object the stopping of railway
carriages by utilising the force which acts on the buffer
when the speed of the train is slackened, and the i i
oonsists in transmitting the recoil movement of the buffers

a thad with 2,

to

become disengaged, and the outer one pressing against the
shorter arm of the beli-cranked lever elevates the end of tho
louger arm, and releases the detaining bar connected to it.
A weight passes over a palley, and, connected to thia detain-
ing bar, imparts a horizontal motion, and in so doing
th the belt by means of the strap guide in adjunetion

consists, thirdly, in the application of the magmeto-electrio

hine to the p ion of the fouling of ships’ b
whether of iron or covered with copper or its alloys. Patent
sbandoned.

W3 L,W., and J, Hotr and J. MAUDE. Improvements
in dysing and sizing cotton, silk, woollen, and other yarns.
Dated May 23, 1865

Fordyeing yarns, the inventors make a peculiar shaped
bobbin consisting entirely of wire or light metal or mate-
rial; the body of the bobbin cousists of a longitudinal
stops of wire attached to light end pieces, made circular
or of any other convenient shape, to confine the yarn within
the length of the bobbin; the yarn is wound om this
skeleton bobbin, the body heing perfectly open. The yarm
is free both jnside and outside, so that when the hobbin
with the yarn on it is immersed in the dyocing matter, it
will penetrate and dye every thread, whereas this cannot be
done in the cop. They size the yarn in the douhling frame,
using dissolved buffalo hide, the said solution being
twisted in the yarn during prooees, by which every thread
is sized singly, instead of sizing the warp altogether. This
process also lays the fibre of tPo yarn and dispenses with

gasing it, making it 8 there is no ch of
barniog it. Patent abandoned.
141¢ A, Herr. Improvements in the treatment of clays

and other materials with whioh they ars mized when used in
the manufacture of ohina,poroelain, carthenware, and other
like wares, and in ornamenting or decorating china, porce-
:c;tsn’. sarthenscare, and other like wares, Dated May 23,

Before moulding or otherwise forming clays and the
other materials with which they are mixed into useful or
oroamental ware, whether china, poroslain, earthenware,
or other like wares, it is desirable to remove the iron they
contain, and this portion of the invention is carried out as
follows :—The patentee subjects them, when in that state
called by potters ‘*slip,” to the action of an electro-magnet
composed of a disc or plate of soft iron having a convoluted
Kroove or recess cut out of or otherwise formed ia one of its

rfaces for the ption of a bundle of small d copper
wires forming a coil; thosespaces in the groove or recess not
occupied bythe coilthe patentee fillswith any suitable mate-
vial, so that the face of the diso or plate of soft iron in
which he makes the groove or recess presents an even and
smooth surface. The disc or plate of soft iron is let into
and forms part of the bottom of a trough or shoot along
which the slip to be purified or freed from iroa is permitted
to flow in a shallow stream. When he wishes to put this
apparatus into operation, he connects the ends of the coil
of copper wire with the polesof asaitable galvanic battery,
or of an electro-magnetic machine, when the disc or plate
of soft iron will immediately become a powerful electro-
magnet, and will attract and retain the particles of iron
which may be suspended in the tlip which flows over it.
Patent completed.

1415 H, ApLks.
Dated May 23, 1865

This invention consists of three parts--firstly, the com-
bination of mechanism whereby the seconds’ circle and
seconds’ hand form the end or point of and move round the
face of the olock with the hour hand. The mechanism of
this olock consists of a train of wheelwork and other parts,
similar to the clncks and timepieces now in nse, the hour
and minute hands being placed precisely as in ordinary
clocks. On the end of the hour hand is placed & circular
piece of metal, round the border of which aro marked the
seconds in the same way as on watches. This hour hand
is hollow. Motion is ionted to the ds hand by
means of a rod which paeses through the hollow hour hand,
ona end of this rod works on a pinion on the arbor, the
other end working on a very minute pinion wheel on the
metal ciccle,which icates to the ds hand, the
novelty of this part of the invention being that the seconds
are carried round the face of the clock by t‘he hour hand

Improvements in clocks and timepieces.

with it from the fast to the loose pulley, and thus prevents
the breakage that would otherwiss occur. Patent com-
pleted.
1420 J. DaLe and A, Paray. Improvements in calico and
linen printing. Dated May 34, 1865

produoced by the slackening of the speed of the train by
means of rods suitably made and fixed to the rod of the
buffers, and to a spring which acts direct by means of a
lever upon the shaft of the brake, which is adapted to the
oarriage, or with which they are already provided. Patent
abandoned

1432 W. Mappens. Improvements in ornamonting table
:I'ocl:v and other articles with embroidery. Dated May 25,
The patentee olaims the f 1 table
oouers, and other articles. by uniting cloths or fabrios of
edging stitches, or stitches

fant

Ly dly, the
combination of these salts of fi ide of a i
or other bases with a salt of oxide of chromium, chrome
. alam, chloride of chrome, or similar salts, for the produc-
| tion of green colours upon ootton or linen by steaming.
Patent completed.

1421 H. A. BoxneviLLe. Improvements in hpdraulic
oranes. (A commaunication.) Dated May 24, 1868

Thisinventi istainthe appli of hydranlic pres-
sare and thescrew, or the hydraulic pressureand the rack,
in raising weights. This application is made as follows : —
The piston rod of the hydraulio press is elongated and pro-
vided with & rack in the‘one case, and in the other with a
sorew thread. This rack or this screw acts in a system of
toothed wheels or a drum around which the chain of the
crane is rolled. The is set in tion in the

'y way, by p ing aoy ble liquid under the

piston of the hydraulio press, which, being raised, acts on
the drum, or on the toothed wheels, and thus winds up the
chain and lifts the weight. Patent completed.

1422 O. T. MorLxRr. Improvements in lamps.
munication.) Dated May 24, 1865

We cannot here give apace to the details of this invention,
Patent completed.

1423 G. Asuacsorr, Improvements in presses used for
pressing cotton, wool, hay, and other flbrous materials.
Dated May 25, 1866

The object of this invention is to give greater facilities
for moving the boxes used in oonnection with hydraulic
and other p into the positi proper for filling the
said boxes with the material to be pressed, and afterwards
into the position for the material to receive the pressure.
For this purpose the box or boxes is or are arranged to be
capable of revolving d a ool or col of the
press, 8o that, after a box has been flled, it may be moved
round so as to bring it under the press, Patent com-
pleted.

1424 G. A. Corrry. Improvemonts in the retorts used {n
the manufacture of gas and in other distillations, whick im-
ﬁ ¢ ble to evaporating vessels. Dated

ay 25,

are
1868

This retort consists of a case in which an archimedian
screw is fitted, the same having a handle or portion to
which driving gear may he oonnected to its axis, which
axis shall projeot beyond the case aforesaid, and by the
rotation of this axis the screw will be kept in motion, and
will continually agitate the material under process of dis-
tillation, 8o as to facilitate the liberation of its gases, and
exhaust them from tbe material under operation, and by

ing provided with a st and a discharge door or open-
ing, the operation may he carried on continaously without

(A com-

drawing the retort. Patent abandoned.
1425 J. Ra ToM. Impr ts in Yy em-
%oyestz in the manwfacture of hoops and tyres. Dated May
1868

13

‘This invention relates to certain improvemeunts upon the
invention for which former letters patents were granted to
the present patentee on the 7th Jabuary, 1884 (No. 48),
and it cunsists in making thetaper mandrel described in the
specification of the said patent with shallow spiral grooves,
80 ar to enable it to be introduced into the hoop partly by
rotation on its axis, and partly by end pressare. Theim-
proved grooved taper mandrel may be used for di

, made by the machinery,

The patenteesclaim, first, the preparation of ferrocyanid gi‘ﬂ‘,'".‘." oolours or material by
of i d posing the f id potash 1 Y onEs; o1 !
with hydrofiuo silicic, and saturating the filtered liquor of y a8 Paient
the fluo eilicate of potash with ia. 8

1433 E. PATOX. Improvements in fircarms. Dated May
25, 1868

This in partially to s very simpl
of making firearms to load at the breech, at the same time
offering great facilities for the conversion of existing
muzzleloading pieces into breechloaders. According to
one method of carrying the invention into practice, the
barrels are fitted with a hinge onthe under side, by which
they are united to the stock. A projecting hook is also
formed on the under side of the stock, by means of which
the Dbarrels are lockzed in position for fiting. The pieoe of
metal forming the breech plate is extended along the
stock, and & hole is formed in it throagh which the hook
on the barrel passes ; a movable catoh working in the stock
enters the hook when the barrels are brought down into
firing position. The catch may be arranged in various
ways; in some inst itis ed to move | lly on a
pin or centre, a thumb lever being fixed at the lower or
under side of the stock by which it is actuated, so as to
unlock the barrels; and when the barrels are locked, the
catch is held in the hook hy meansof a spring. When {t
is desired to load the gun or rifle, the catch is merely moved
out of the hook by thumb pressure, when the barrels are
immediately tilted upoa the hinge ia position for Joading,
the cartridges are i , and the gun is ready to be fired
fn a very short space of time. Fatent abandoned.

1434 J. H. JomnsoN, A new and improved mode of
making and venting cores, and parts of moulds to dbe used
in the casting of iron or other metal. (A communication.)
Dated May 25, 1865

This i i ists in g cores and parts of
moulds of moist sand or other material for pipes or other
castingson a perforated tube or other form of any desired
length or shape, such tube or other form haviog certain at-
tachments hereinafter described, so that the effect of a
vacaum may be obtained in order to strengthen the core or
mould at the moment of casting, and at the same time to
rapidly take away from the core or mould the gases generated
by the molten metal, thus p ing the teadency %o
blowing or making imperfect work. With any of the ordi.
pary means one or both ends of the tube may be attached
to an air pump, or to a vacuum chamber placed at a oon.
venient distanoe from the mould, When the casting is to
be poured the air pump is first to be started, or a connec~
tion withthe vacuum chamber opened, whioch will imme-
diately cause the air surrounding the core to enter and per-
meate through the sand, and to find at length an entrance
into the tube through the dperloutions therein. As the
metal rises under and around the core, the gases that are
produced inside the core by the heat of the metal will
be forced by the effec’ of the vacaum tube, and thence dis-
charged by the air pump; or made to occupy the empty
spaces in the vacuum chamber, Putent completed.

1435 J. Garns. Improvements in ovens or kilns for the
manufacture of coks. Dated May 25, 1865

The patentee claims, firstly, the alternation of the
flues leading from one oven with flues leading from
the adjoining oven or ovens, in such manner as that
the said flues may mutually assist in maintaining the
temperature of their respective ovens, and of each other,
subatantially as ard for the purposes described. Secondly,
the admission of air either through the charging holes or

1at. thod

*, :

the hoopse either in bi with a dupl

P

steam
, asdescribed in the specification above referred to,

Thesecond part of this invention n king the
clock case itself oscillate, and dispensing with the use ot a
pendulum, Thirdly, this invention dispenses with the use
ofakey. Patent abandoned.

1418 H. Gisss. An improvement in the manufacture of
envelopes. Dated May 23, 1865

In performing this invention the inventor proposes so to
prepare the seal lap that it will tear in a given directioa on
Inserting the finger below the lap, and preesing it towards
the seal. The direction in which it is desirable that the
seal lap shall tear is in lines drawn from opposite sides ¢t

or in combination with lateral and edge rollers or blocks.
Another part of the i i 1 to the rolls employed
inrolling hoops and tyres, and s in making obliq
grooves on the face of the roughing rolls to force the metal
to one side of .the hoop, for the purpose of forming the
flange of the tyre. By this means a tyre may be rolled out
of a cylindrical or slightl 1 hoop. Patent com-
pleted.

1426 J. Finra. Improvements in the manufaoture of cast-
sleel railway tyres. Dated May 25, 1865

This in i ists in h ing a hollow tube of

other openings in the highest parts ofjthe roofs of the
oveus to the spaces above those occupied by the coking
charges, substantially as desoribed. Thirdly, the method
of admitting airto the alternated side flues of the several
ovens, as required, by means of slides, substantially as
described, Fourthly, the general arrangement and combi-
nation of parts constituting coking ovens, substantially as
described. Patent completed.

1436 T.WiLSON, Impr ts §n br ding firearms
and ordnance, and in oartridges for brecchloading Arearms,
Dated May 26, 1865
' We canuot here give space to the details of thisinvention.
Patent abandoned,
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1437 G. Bray. 4w improved gas durwer. Dated May
285, 1885 .
This invention hag for its object the p m of a

o
greater illumiusting power from 3 given quantity of ordi;

in the preservation of animal substances,

nary cosl or other illuminating gas than is now obtai

by ordinary burners from the same quantity. The patentee
effeots this by the use of donble-headed burners, or hurners
80 mads as to emit two jets or sheets of flame, hy preference
at an angle of 30 deg. to each other, and also near enoygh
to each Other to allow the respective jots or sheets of flame
to impinge upon and mingle with each other. More than
two jets or sheets of flame may be used, if desired, similarly
placed to each other, but he helieves two to be most
generally useful. The class of jet or sheet he prefers to
use is that produced by what is tecbnically known as the
* bat-wing’? burner, though of course others are applio-
ablp. Patent completed.

1 H. Gtens, Improvements i3 the manufacture of
art{fioial fusl applicable chisfly to the kizdling of fires,
Dated May 25, 1865

This in i to the g of ilatiog
blocks to be used for the kindling and brightening up of
fires, and in the construction of faggots for the like purpose.
The hlaoks the inventor forms of slack or ooal dust brought
to a plastic state. This plasti d he 1ds into
hollow blocks. He moulds the blocks with deep indenta-
tions at their sides, so that passages will he formed therein
for flame to rise through the block. Thus, in kindling &
fl w?(h the ald of one of these hlocks, he places it upon
an ordinary faggot or wooden wheel, and on igniting the
faggot the lame will play through and around the hlock and

ita s ignition, when the fire will spread to the
surrounding fuel, In place of thedetached faggot and hlock
of fuel he proposes to ocombine the wwo. Patent
abandoned.

10t 1di

1439 W, E. NxwroN. An fmprovement in the drawing
and ather rollers ysed in pnporgag and spinning cotlon and
other fdrous mauﬂahﬂnd textile manufactures. (A com-
mypication.) Dated May 25,1865

Thig inveption consists in covering rolls for pr_epaAring

such i ts being esp o::g useful when these sub-
t intended for use as food.

3011 J. Ellis, jun., Bristol, siay faot An
improvement or i in the facture of stays
apd bodioes.

Dated Noveesber 24, 1865,

3015 G. W. Turner, Victoria Works, Tunstall, 8tafford.
shire, earth facturer. Imp ts in maahi-
Bpry or app for making pottery, earth ) oF
opramic artioles.

3019 G, Moreton, Oardiff. Improvements in lacing boots
apdshoes.

3021 R, Mallet, Bridge-street, Westminster, enginopr.
Improvements in mounting ordnance.

3023 W, Newton, Chanoery-lane, civil engineer,
Improvements in helical or lpiYLI’| springs for m.:hom.ery

and other purposes, and in y for ing
the same. (4 communicgtion.)
Dated November 15, 1865.
3026 W. A. Lyttle, S 5's Department, General

s Dey )
Post Office, London. Improvements in furnaces.

3029 J. F. Bennett, Liverpool. [mprovements in the
means and apparatus for raising heat by the combustion of
fuels of various kinds.

3031 J, Ferrier, Liverpool, naval architect. Improve
ments in the hulls and uck‘e of navigable vessels, and in
the gear for propelling the same by wind and steam or
other motive power engine, and clearing the same from
water, and in apparatas conrected therewith, to enable the
said vessels to be converted into floating graving dooks or
lifts for raising vessels or other submerged or partially sub-
merged heavy bodies to or above the surface of the water.

8033k J.H. Jgbnson, Lingoln’s lnn-ﬂolda.llmplovomnu
in cor ol hi H

A
" Dated November 27, 1865.
3039 J* Manifold, Liverpool, mast and blook maker, Im-
provements in the construction of ships’ parrels.
3043 W. R. Lake, Southampton-baildings, Ohanoery-
Iane, lting engi 1 in the mode of

materials for spinning yarn and other textile 3 es
with an inner covering or body of vulcanised india-rubber,
gutta-pereha, of other suitable gums, aod with am outer
covering of leather, parchmsut, papar, or other suitable
flexible substance, these two coverings heing united toge-
ther by putting on the outer covering, while the inner
coyeripg oy body is in 8 plastic state. The edges of the
outer govering are neatly joined, aud theg the rollers are
subjected to heat for the purpose of prodycing in the jndia-
rubber or cuuo-;omha composition the changq known as
vulcanisati atent abandoned,

PROVISIONAL PROTECTIONS.

Dated Ostober 31, 1868,
3718 T. Webb, Eari Shilton, near Hinckley, Leioester-
shire, hosiery l{ er. p 8 in ocertain
kaltted fabrics, and in the means or machinery for produc-

ing the same.
- Dated October 28, 18685.
8780 P, H. Gossage, Widnes, L hire, soap maker.
Imp in apparatus for indicating and regictering
high temperatures.

Dated November 4, 1865, .
285¢ J. O. Edington, Leicester-sq y faot
An improved mode of extinguishing fires in warehouses,
ofices, dwellinghouses, theatres, shops, and other buildings

or structures.
’ Dated Novemder 1, 1865,
28684 q J. Viehoff and J. A. l!;gt;huuon, Paris, engi-

neers, Imp in and cell-tales.
Dated November 8, 1865.

2876 R. Swires, Manch y hani Imy te

in apparatus for grinding and pointing the oards on card-

ing epginea,
Dated November 9, 1865,

2888 T. Berrens, Boulevart de Strashourg, Paris, railway
engioeer. A new threshing machine worked directly on the
threshing floor by oxen or horses,

Dated November 10,1865,

2893 T. Redwood, Montague-street, Russell.square, Im-
provepents in the preservation of meat and the concentia-
tion of ite juiges.

2896 W, Middleton, Enni

i I nts in
Dated November 11, 1865.

2907 §. Hand, Hulme, and J. Slater,

shire, Improvements in railway sigualy,
Dated November 14, 1865.

$93¢ J. T, A. Mallet, engineer, Boulesart St. Martin
Paris. A new or improved process for the manufacture o}

e Mews, Knightsbridge,
§ for fret cutting or

sawing,
Salford, Lanca-

oxygen.
Dated November 16, 1865,
2948 J. dp la Haye, Bedford-street, Chorlton-upon-
Medlock, Manch bmarine

i
in the conatruction ot and in the method of lnyrng subma-
rine electric cables.

Dated November 17, 1865,

3954 E, and J. Bullock, Leamington, Warwickshire.
Improvements in the application of photography to the
obtaining of printed proofs or impressions or engravings,

November 18, 1865,

2070 G. Taylor and J. Fernie, Leeds, iron and stesl

¢ An impr in the facture of

uyrers,
steel castings,
Dated November 20, 1865,

2916 T. B. Heathorn avd J. H. G, Wells, Notth-street,

estmi . lap ts in gun carriages.

2085 G. Bmith and O. Ritchie, Upper Thames-street,
City. Improvements in brushes for hair dressing and other
uses, &l80 in brooms, and apparatus for cleaning, prepar-
ing, painting, coating, and emoothing surfaces.

Dated November 23, 1865,

2999 T. W. Nicholson, Bell-yard, Gracecharchestreet,
lithograpber. Improvements in and adaptation of cylinder
rllnunu machines to the double purpose uf letter press and

itbography, also a new mode of damping litho’ stones,
n:d a new mode of registeiing and poioting in such ma-
chices,

8006 J. H. Johnson,Lincoln’s Icn-flelds.
in the manufacture of boxes or ptacles fo
(A communication.)

TImprovements
r bandi

and meaus for preserving fruit and other perishable sub-
stances. (A communication.)
Dated November 28, 1865,

3046 F. Mols, Quartier 8t. Gilles, Brussels, An im-
proved nautical safety apparatus.

3047 O. H. Newman, Oherteoy, Burrey. A new )ind of
wofermented and unintoxicating malt liquor, which ghall
keep sound for any period of time.

8053 A. V. Newton, Chancery-lane, mechanical drafts-
man. An improved §mode of obtaining printing surfaces
by photography. (A communication.)

Dated November 29, 1865,
8066 J. Thompson, Soho-place, Napier-sireet, BhefBeld.
P in the handles of tea and coffeepots aud other
similar articles.

3059 H. A. Dufrené, South-street, Finsbury, givil engi-
peor. An improved apparatus for stretching and rol)ing
tabrios for dyeing. (A communication.)

3061 G, Marshall, Pont Blyddyn, pear Mold, Flintshiry,
cooper. Improved apparatus for facilitating the treating
or preparing of casks and other vessels to make thom tight,
aad suitable for containing hydrocarbon apd other fluids.

3063 J. E, Brown, Glasgow, engineer. Improvements in
apparatus for emhossing.

3087 C. 8. Baker, Fleet-street. Improvements in the
P of t ing ialg for the facture aper
andother similar textile fabrics,and in spparatus for the
sawme, (A communication.)

PATENTS APPLIED FOR WITH COMPLETE SPECI-
FICATIONS,

Dated Novembsr 30, 1865,
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ey =2 S LR RS S s s — TR
Dated Novimber 23, 1868. NOTIOES OF INTENTION TO PROUEED WItH
T 3009 T. Redwood, Mcntague-street, Russell-square, PATENTS.

Wrom the London Gasette, Decamber 13, 1868,
1972 B. Robinson and J. Varley. Combustion of
1074 A. Y. Rehm, Orfnolinu.', el
1990 L.E.O. Martin, Locomotive boilers.
1992 M. P. W, Boulton. Motive power,
.;::o '%‘%E;“d‘nd wﬁj}""”" l'or‘:llng uuk
? W. W, Burdon. ucing ve; f
2004 0. Hodgson.  Peaty 8 " 8010’ 8urs to palp,
2007 J. H. Tyler. Rolling lesther.
2011 W. H. Brookes. Becaring the reeds of fog horng.
2017 L. Anderson. Horseshaes. T
2020 A.Bleigh. Motive power.
3028 B G, Malbollund, " pubmerim: miy e
3026 F. G. Mulbollapd. Submarine tel 1
2034 H. O. Baadet. Musical inurumn:.‘n Ple cabim,
!:)36 )K.Geering. Sackings of bedsteads, (A com jyni
on, -
203: g .‘l;otéﬁo. jon, Y:'hoi:' v::‘o:'..'
2041 C. H. Simpson. wering boats,
2043 A. F. Oster. Lamps.
3043 A. A. Foubert. Regulating the flow of steam,
2069 J. H. Radcliffe. Lubricating spindles.
2060 G. Harvey and A. Harvey, jan. Bcrewiag holts.
2063 H. Cartwright. Btoam engines.
2068 J. W. Sumner and C. A. Soott. Bricks,
2077 T. Alloogk, Btalr rods,
$078 J. Farren, Cleaning flax.
u 30!)9 W. E. Newton. Making eyelets, (A oommanie.
on.
2090 J. Knowles. Lubricating the axles of waggons,
3115 W.QGadd and J. Moors. Looms.
8116 J. H. Johnson. Paper bags. (Am--ﬂnﬁu.)
2133 P, Lawrence. Boots. (A communicatica.)
8149 W, RB. Noewtou. Bricks. (A communication.)
3163 D. Q. Jones. Examining the bottoms of shipe,
8168 L.J. Levisohn, Biphous. :
8118 W. E. Newton, Well sinking tubes. (A ecmmu.
Mo 0 Gopyi
88 G. Oyen. ying presses.
3187 O. A, Watkins.” Bupplying carboaic seid o b

qasks,
23712 W. Esson. Gas meters.
3376 F. Daind. OCondeusing the steam of steam pagipes,
2384 R. Fox. Fastening metal platesto beams, -

" 0260)1 R. A, Broompp, Rotasy engines. (4 omumpning.
9.
2577 T. Machin, Wooden spills,

2591 W. Basris.  Tauning hides.

3668 J.,§. 4., G. K., and ¥. F. Repding. Slseve lipks,
3181 3 Keapne Frojoot eet

2705 W. Defki'n and J. b.? Ordnaneg.

ohnson,
2869, E. A Phillips, = Lan 2:. (A communication.)
2816 J. K. Faravorth. Raising s3ilway casriags wia:

dows,
2886 W. D. Aljen. Castin

%927 J. Willigmaon, J. iindlq, sd J. Colmm
Brakes,

2956 W. H, Cope. Taking the fibre from gotien seed.
2980 J. B. Edge snd K. ﬁird. Doublipg omu.m‘
2091 F, Pope. Locks. (A communication.)

3025 W. A. Lyttle. Furnaces,
3:153)& V.Newton. Printing surfaces, (A commasi-
oation.

3059 H. A. Dufrené. Rolling fabrics. (A comuunics-

tien.)
3068 G. K. Snow, Bhirt eollars.

. i::“ G. T. Bousfleld, Wearving hair. (A commasica

)
‘Fhe full titles of the patents in the abovs list can be
ueel:t.;inevll by refctrlng back to_t.hoirﬂ:ugb!n in the list cf

"o ean be eatered to ing of apasent to

3085 G. K. SBnow, Middlesex, Mass. Certain imp
ments having referencoe to shirt collars, and ;pechanism for
mavufacturing the same,

3066 G. T. Bousfield, Loughborough Park, Brixton.
Improvements in machinery employed when wegving hair,
mdP fu preparing and treating hair for weaving. (A com-
munication.)

Dated November 30, 1865,

3074 J. H, Johnson, Lincoln's Ian-fields. Improvements
in sivking and operating wells, and in the spparatus em-
ployed therein. (A communication.)

LIST OF SEALED PATENTS.

Bealed Deosrnber 8, 1885,
1564 H. Hunt and R, 1802 T. Bwinbarne
Hunter 1956 W.E. Newton
1583 R. A. Brooman 2000 J. Pickin and R.
1688 G. Bonelli Bailey
2112 W. Clark

1590 R. A. Brooman
2302 W, Cory and J. H,
Adams

1693 W, J. Hixon
1602 T. Routledge and W.
2426 J. Davidson
249¢ 1. Bmith and W. P,
Batho

H., Richardson
2516 J. W. M, Miller

1628 M. Heory
1708 W, K. Newton
2548 J. de W, Brinokerhoft

1790 A, V. Newton
1818 G. T. Livesey
1820 W, A. Lyttle

Bealed December 12, 18685,

1596 J. A. Miilington and 1642 V. Baker

A. Allnutt 1648 W. Cluy
1598 J. J. Bodmer 1687 J. Parsish, T. Glass-
1600 O. J. Collins cock, & C. Tuatoher
16 1 J. H. Johnson 1673 N. de Beoker
1607 B. aud 8. Massey 1703 C. Worssam and G,
1608 C. de Vindeurre Evans
1613 8, Courtauld and C. 1737 W, 8chofield

W. Atkinson 1748 J. Atkins
1614 H. Ormson 1760 M. Bensun
1624 P. Lawrenoce and G. 1811 G. B, Woodruff

Jefferys 18043 W, E. Newton
1625 J. Hariley 1948 R, Mortimer
1627 W. E. Gedge 2023 J. A. Leon, G. Tessi-
1639 . A, Broowan n':z:d, and J. Kis-

1830 R. A. Brooman [ .
2033 G. B. Woodroft

1633 C. 5. la Mont
1633 W, T. Wauklyn 2083 W. E, Newton
2437 J. Doanell

1636 A. Klein
1638 @, Payne 3500 J. A, Moe

pp the g
poy of the parties in the above list who bare giren notice
of their inteatioo to p: i, within y-one days from
the date of the Gasstte in whioh the notiuqrpw‘, by
leaving at the O issi v office pacsiculassin writiog
ot tho ohjecti

"

to the appli

PATENTS ON WHICOH THRE STAMP DUTY OF {84
HAS BEEN PALD,

3300 G. Jeffreys

3260 T. G. Webb

3262 L.  Cristoph, W, 3313 D. Chalmyrs
Hawksworth, ud 3316 J. Kipy,
G. P. Harding 3348 G. Buchagay
3270 E. Donovan 3354 J. Vorley aod J,
3281 W. Palljses Crowther
3282 G. Lowsy 3302 8, O, Ligter
3387 G. A. Huddart

PATENTS ON WHIOH THE STAMP DUTY OF 4100
HAS8 BEEN PAID.

2794 R. A. Brooman

2808 J. Ferrabee and F.
H. Kogland

3838 W. Begrdmore

2815 A.Lamb apd V. A.
Summery

2848 W, B, Wiley

238¢ J.H. Selwyn

LIST OF BSPRCIFICATIONS PUBLISHED
For the Week ending December 9, 1865,

. !

No. |Pr. |No. [Pr, | No.|Pr, |No. | Pr. |No. |Pr. [No.| Pr.
s.d. 3 d. 8. 4. s.d.

194|0 6] 202/0 4| 211j0 4! 2200 4

195/0 4| 2040 8| 213ju 4| 2:1'0 4

196/0 4| 205(0 10| 2140 8] 22210 §

19710 4 206/0 4| 318/0 1¢| 223)0 «

19810 4] 207/0 8| 216/0 8| 2240 4

18510 10| 3080 4| 2170 4| 325/0 10

20010 u| 208{1 1| 216j0 4| 225/0 4

2010 8| 210l0 & 219)0 4| 227l0 4

Norx.—Specifications will be forwarded by poss from the

Great Seal Patent Office (publishing department) on re-

pt of the amount of prics and pw:sc. Sums excoadior

s. must be remitted by Pcst Office Order, mads payable ab

e Post Ofios, High Holborn, to Mr. Beanets Woodarolt,

reat Soall Patent Ofos, 35, Soathampton buildiagt,
~1aR0. ’
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WESTON’S PATENT DIFFERENTIAL
PULLEY-BLOCKS.

HE prooceedings of the High Court of
Chancery are not ordinarily invested
with an interest which extends far beyond
those direotly connected with them. The pen
of a Dickens may sometimes render the driest
of dry suits more than aceeptable to the publio
at large, but far more frequently the learned
ments and consummately eloquent judg-
ments fall unimpressively on our efféte and
tired ears. Ooocasionally, however, lawyers
and saitors are not the only persons to whom
3 deoree is of importance, A case in point is
thut of ¢ Tangye v. Stott,” which has recently
heen tried by Vice-Chancellor 8ir W. P,
Wood and a special jury, and which, from its
great length, has probably tried their patience
inreturn. This cause has doubtless inter-
ested most members of the engineering pro-
fession, especially those of the mechanioal
section. The trial was of certain issues, for
the purpose of determining the validity of
Weston’s patent for the well-known differen-
tial pulleys, which bears date April, 1859,
and which 1s impeached by the defendant on
the grouud of want of novelty and anticipa-
tion by prior use ; and also for the purpose
of determining the question of infringement
by the defenlant. The case raises & curious
oonfliot of testimony upon the question of in-
fringement more interesting than the discus-
sion upon the patent, which is of a purely tech-
nical character. The plaintiffs are Messrs.
Tangye Brothers, the well-known engineers
of Birmingham, and manufacturers of the
differential pulley, and the defendaut is Mr.
James Stott, a retail ironmonger in Rochdole.
The defendant was charged the plaintiffs
with having manufactured andv sold between
the 1st of Oetober, 1864, and the 14th of
March, 1865, pulleys constructed accordirg to
Weston’s patent. It was objected by Stott that
Weston's patent was invalid, inasmuch as
3 Working model of the pulley was exhibited
at Bristol in 1831, and moreover that the in-
vention was described in an edition of Dr.
Carpenter's ¢ Mechanical Philosophy, Horo-
logy, and Astronomy,” published in 1844, had
been actaally used by a Mr. Moore, of Bristol,
between 1830 and 1836, and by the defendant
himself in 18567, in anticipation of the patent
which was taken out by Weston in 1859.
The case of the plaintiffs was that, although
the differential principle, as a];glied to pulleys,
was correctly laid down in Dr. Carpenter's
book, and illustrated by Mr. Moore’s model
in the Philosophical Institution of Bristol, yet
the actaal working of that model and the
deseription given in Dr. Carpenter’s book were
%0 imperfeot that the proposed resultcould not
be effected, and the system had been found
practically useless until Weston had supplied
the defects by using teeth or indentations in
the periphery of the wheel or pulleys, so as
exactly to fit into the links of the chain as it
wound round, and prevent the slipping of the
weight., In Moore’s model, pins were em-
ployed, the effect of which was that the chain
wag constantly thrown out of gear and the
weight sli Further than this the de-
fendant was challenged to produce any evi-
dence of the actual and not merely experi-
mental use of pulleys made according to
Moore’s model. Priority of publication of the
principle was not denied with regard to either
the book or the model, but it was made very
clear that Weston was the man who put the
principle into practice and rendered it a
success,

With regard to the second point of the
case—the infringement—it appears from the
evidenos that in 1861, the traveller for the
P ' liopnsees introduced Weston’s

TRE. MECHANICS® MAGAZINE,

pulley to Btott, who took some time to under-
stand its action, but when he had mastered
it he ordered one, and subsequently a second.
On the 19th of August, 1863, Stott exiibited one
of the pulleys which he had bought at the
Rochdale Agricultural 8how, thedescription in
thecatalogue being ¢‘ Goods exhibited by James
Stott as Weston’s Patent Pulley Blooks.”
Some time afterwards, however, having had
hig attention drawn to the passage in Dr.
Carpenter’s book, he prooclaimed himself as
having been the invertor of the differential
gulley long before he ordered the pulleys
rom the plaintiffs’ licensees. His story was
that he and some of his workmen had set to
work and made pulleys according to Dr.
Carpenter’s book prior to 1859, the date of
Weston’s patent. Had this been the case he
surely would not have wasted the time of the
licensees’ traveller by asking a needless ex-
planation, nor his own money by purchasing
artioles he could make much cheaper than he
could buy. Aund why, too, should be have
exhibited his invention as that of another
man? The defendant further put forward
three persons to swear to the sale of pulleys
anterior to the patent. One of them, con-
science stricken, unsaid at the trial all he
had sworn to in his affidavit, and another,
when called upon by the defendant’s couusel,
did not appear. It was also further proved
that a letter had been written by the defeu-
dantin a false name, applying for one of the
blocks, and stating that he did not quite
understand the principle. This was the soi-
disant inventor ! One more noticeable point
remains; & pulley was produced in court
which the delgndant alleged was one of those
made antecedently to the date of the patent
and sold by him. It certainly presented a
very rusty appeerance, but Dr. Odling, who
had examined it, pronounced the rust to have
been artificially produced by chlorine to give
the thing the appearance of age, and not by
the oxygen of the air acting on theiron. The
real issue, therefore, was whether the patent
was invalidated by a prior disclosure of the
invention in Dr. Carpenter's book, and
whether the inconsistencies in the defendant’s
conduct could be satisfactorily explained.
According to the description contained in the
specification, Weston’s invention consists of a
new or improved pulley for raising weights,
moving heavy bodies, actuating presses, an

for other purposes. In the construction of this
invention an endless chain is so applied to an
axle of two different diameters in the two
parts to which the chain is applied, or to two
pulleys of different diameters, that two de-
pending Joops are formed by the endless chain,
each of the said loops hanging from one side
of one part of the axle, or one pulley, to the
opposite side of the other part of the axle, or
the other pulley. When pulleys are used they
are made to rotate together by being fixed
together, or fixed to the same axis, the axis
in this case rotating with the pulleys. The
specification proceeds to describe the mode of
applying the endless chain and the details of
the 1nvention by reference to accompanying
plans and diagrams, Omitting the more
technical details, which could only be ren-
dered intelligible by diagrams or models, the
following passages of the specification are
important :—

The peripheries of the pulleys are so shaped as to
receive and engaga with the links of the chain, as
hereinafler described and illustrated in the draw.
ings. . . . . . _ Upon the pin or rivet fixed in
the frame of the pulley is a roller of two different
diametere, having equal spaces between itselfand
the pulleys a2 and b%, at those parts opposite the
said pulleys, and ut such a distance from them that
the cbain can only pass when the linksare in the
places formed to receive them. This device pre-
vents the weight falling from the chain getting out
of gear with the pulley, and also forces back any
ling which may have begun to rise from its place in
the periphery of either pulley.

. The specification concludes with the follow-
ing passage :—

Having now detailed the nature of my invention
and the manner of carrying the same into effect, 1

wigh it to be understood that I do not limit myself
to the precise details herein described and repre-
serited, as the same may be varied without depart.
ing from the nature of my invention ; but I claim
as my invention the new or improved pulley hereina
before descrited and illustratec 1n the accompany-
ing drawing—that is to say, a pulley consisting of
an axle of different diameters in different parts, or
consisting of two or more single pulleys of different
diameters, the said pulleys deing fixed together, or
fized upon the same axis, an endless chain being
passed twiee over the pulley in the manner de.
scribed, and forming two depending loops, in one
or both of which loops is a snatch-block, to which
the article to be moved is connected.

Dr. Carpenter refers to the pulley in the
following terms (s. 3513 :—“ An extremely
simplo and ingenious application to the pulley
of the principle which has been mentioned
under the head of the Chinese wheel and axle
has heen devised by Mr. Moore, of Bristol. Its
beauty consists in permitting an increase of
power to any extent by the employment of
only two pulleys.” Dr. Carpenter, after de-
scrihing and explaining the procesain which a
fixed pulley, with two grooves one larger than
the other, and with an eundless cord passing
over the larger groove, and then beneatha
lower movable pulley, was used, concludes as
follows : —

Asthe cord has no fizred extremity, and as the
action of the pulleys would be altogethur destroyed
if it bad the power of sliding over them, it is neces-
sary to take some meansof preventing that. Tho
simplest is the employment of a chain instead of a
cord, the links of which are laid hold of by pins
projecting from the surface of the wheels. The
anthor may express his surprise that this ingenious
invention has not come into more gencral use, sinca
it enables any amount of power to be obtained
without any corresponding enlargement of the ap-.
paratus or increase of friction.

Evidence was given on behalf of the plaintiffa
by scientific witnesses as to the merits and
originality of Weston’s patent, aud that no
ordinary skilled workman would have been
able to construct Wcston’s pulley from the
description of a differeutial pulley given in Dr.
Carpenter’s book, and this will be confirmed by
any judependent engineer who will carefully
consider the description we lave set forth.
With respect to Moore’s pulley, which was
produced in court, the plaintiffs’ witnesses in-
sisted that it was of no practical use for com-
mercial or manufacturing purposes, and that,
from the absence of the ordinary signs of wear
and tear, very little work could ever have
been done by it. On the second branch of the
case, the question of infringement, evidence
was given in support of the plaintiffs’ case, the
tenor of which we have already intimated.

For the defence, it was urged that the inven-
tion of the differential pulley by Mr. Moore,
aud the publication of t]ll)e description in Dr.
Carpenter’s book, invalidated Weston’s patent.
Evidence—but of a ve;{ vague character—
was given of the use of Moore’s pulley in the
erection of some schools, and of the manufac-
ture of the pulley by the defendant in 1857,
and theirsuhsequent sale. Asalready observed,
one of the defendant’s witnesses gave evidence
for the plaintiff, another was not forthcoming,
and a third was severely reprimanded by the
Vice-Chancellor as he left the witness-box.
The defendaut himself was involved in several
contradictious during his cross-examination,
and he admitted that the letter referred to
coutained a falsehood, and was written in a
fictitious name for a person whose permission
to write the letter he had not got. With
respect to the rust on the pulley, an analytical
chemist deposed that he had found traces of
acid and ammonia (negativing the inference
that the rust was artificial), but admitted that
ho had not analysed it with tho express view
of finding chlorine, and that the tests he
had used would not be reliable for that pur.

po,\:’ith the foregoing facts in detail before
them the jury had lhttle difficulty in finding
for the plaintiffs upon all the issues, and we do
not welrsee how they could have arrived atany
other conclusions than that the invention wesa
new one, that the specification was sufficient
and that the defondant had wrongfully used

’
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the plaintiffs’ patent. Moore’s pulley, though
an ingenious attempt, was not a practical in-
vention in the fair sense of the term ; other-
wise surely it would not have been abandoned,
it would have filled a better position than
that of a mere mechanical curiosity. It
ought to have been shown at work in court if
it could work. And then, as to the manufac-
ture and sale of the pulley by Stott prior to
Weston’s patent, that was refuted by t{:e wit-
nees Farrell, who having originally made an
affidavit strongly supporting the defendant’s
case, repented of his false oath, and stated on
the trial that the contents of his affidavit were
false, and under the direction of Stott he had
fabricated in 1864 onan old billhead a receipt
fora Knir of endless chain blocks, purporting to
liave been sold to one Hartley, in 1857. He de-
nied that such blocks had ever been sold in that
year or before 1859, aud deposed to the falsifi-
cation of certain entries in the defendant’s
books. It may be urged that such testimony
should be received with caution, but circum-
stances singularly corroborated this witness’s
evidence. Another man engaged with Farrell
in the act of fabrication and falsification did
not unswear his affidavit, but he took good
care not to be examined upon it, by becoming
mon est when wanted. The story of the de-
fendant was inexplicable, and his whole
case full of contradictions. However, the
jury could have had little difficulty in
agreeing upon their verdict, which we
cordially endorse. It is perfectly equitable,
and justified by every circumstauce of the
case, and the satisfaction it affords will, like
the interest in the suit, extend beyond those
immediately affected by it, to tho inventive,
the engineerinq, and the general public. The
difterential pulley as a practical machine is not
ver%old as will have been gathered from thefact
of Weston’s patent dating only in April, 1859 ;
nevertheless over 26,000 sets have been sold
by Messrs. Tangye since 1861. These
pulleys have been provided with more than
1,500,000ft. of chain, representing a lifting
power of about 60,000tons. The nett weight
of iron uzed in the manufacture of the pulleys
aud chains exceeds 1,000 tons. Although
the manufacture is entirely new, about 500
men and boys are already employed. We
may mention that the late King of the Bel-
ians, during the illness which preceded his
eath, was raised and lowered from one
apartment to another by means of one of the
set differential pulleys.

THE SMITHFIELD CL.UB SHOW.

N concluding our notice of the recent ex-
hibition at the Agricultural Hall, we
would first observe that the show was by no
means confinedto cattleandfarmingimplements.
There was a vast array of roots and seeds of
every kind, some of the former being of gigantic
proportions. There were, too, sewing ma-
chines, Perkine’s baking apparatus in full work,
pianos, watches and clocks, besides a variety
of articles for domestic use and dairy goods, so
that while farmers were arranging purchases
for their departments, farmers’ wives were
busy making investments for theirs. One of
the most useful articles for aiding dairy pro-
duce is the Jebb patent tubular churn, which
was at work, producing butter in three or four
minutes. The principal feature here is the
introduction of air and water tubes into the
churn ; the water tubes, which are closed at
the bottom, are for the purpose of attemperat-
ing the cream according to the season. The
air tube, which is open at the bottom, admits
the air to aérate the cream ; the air being
drawn down the tube by the rotatior of the
bottom dasher blades. This churn was de-
scribed and illustrated in our issue for the 24th
March last. But this usoful mazhine was ex-
hibited in the gallery, and to follow the course
we prescribed tor ourselvas in our first notice
we must not ascend thither before we have
completed our tour of the lower department.
So we resume our inspection of the heavier
machines, amongst which we find a new solid-

axle haymaker, which Messrs. Ashby and
Jeffery, of Stamford, have brought out since
the Plymouth Show, This implement is con-
structed on a very simple principle, with
double-action and reverse motion ; the gear
work is strong and consists of only two pinions
at each end. The action is reversed by a
simple movement of a sliding handle without
opening any part of the machine. In the
event of accident the main driving cog-wheel
is readily renewed from the travelling-wheel,
and is renewed without loss of time and at a
small cost. Messrs. Ashby show several
portable engines and a number of chaffcutters
and cake mills. Messrs. Woods and Cocksedge,
of Stowmarket, show a couple of their vertical
steam engines, but their speciality appears to
be mills and root-pulpers, of which machines
they have a goodly array. We may refer more
particularly to their universal roller, crushing,
and grinding mills, which cannot be too well
known. They are of simple construction,
and the only materials used are iron and steel.
From the adaptation of its arrangements the
grinding apparatus is enabled to grind or
kibble at the same time that the crushing is
going on. ,Thedisc root-pulper, which hastaken
several prizes, is a highly useful machine; it
will cut up into the finest mince from 8 cwt.
to 10 cwt. of roots per hour, and does not
squeeze out the moisture from the roots in
cutting, It works very easily owing to it
having a large fly-wheel.

In the adjoining stand Messrs. E. R. and F.
Turner, of Ipswich, make a good show, of a
somewhat similar character to the last. They
have a four-horse power portable engine of
superior yet simple construction, the working
parts being few and so arranged as to aftord
great facility for adjusting and cleaning. An
excellent threshing machine for finishing corn
for market ; several varieties of oat, malt, and
linseed crushing mills, together with some
chaffcutters, well arranged horse gear work,
and intermediate motions complete the list of
exhibits here. The Lenoir gas engine, which
has attracted considerable attention of late,
was to be found on the stand of the Reading
Ironworks. It has been improved in many
minor details, and bids fair to come into general
use, especially in localities where the steam
engine is a prohibited luxury. On the same
stand we notice a new series of chaffcutters
for hand, horse, or steam power; they are
constructed wholly of iron, and embody several
improvements, Amongst the rest we may
mention an improved shape of cutting knife,
the covering in of all the wheels, and a simple
and effective arrangement for stopping,
throwing out of gear, and reversing the ma-
chine. For this purpose the handle of the
lever is placed directly under the control of
the man feeding, and all danger of his hand
slipping ou to the knives is averted. Mr. E. E.
Allen, of Parliament-street, was agzain repre-
sented by his excellent double expansion
engine, which we fully described last year, and
which cannot fail to be appreciated as
its economy becomes known. The effect of
Wolle’s double-cylinder expansion engine is
obtained with only one cylinder and piston
and one slide valve. Messrs. Marshall and
Co., of Gainsborough, without producing any
decided novelty, at any rate sustain their
well-known reputation for agricultural ma-
chinery. In their portable engines, threshing
machines, corn grinding mills, and circular
saw benches, a considerable amount of atten-
tion is displayed in the finish, and care has
been taken to keep down superfluities. On
the whole, this firm made a very good show.
From the Wellington Foundry, Liucoln, Mr.
William Foster sends a double-cylinder ten-
horse power portable engine and a capital
example of two and a half horse power hori-
zonlal fixed engine. Mr. Foster's portable
engiues can be used as fixed engines by remov-
ing the wheels and axles, the only additions
requisite being a cast-iron base, answering the
purpose of an ashpan under the fire-box, and
a pedestal of cast iron, brick, or stone, at the
other end. The brasses of these engines have

been improved by being made in three parts
and adjusted by means of set screws. The
engines are also fitted with very good direct-
acting governors. Messrs. Robey, of Lincoln,
show a twelve-horse power double-cylinder
portable engine, the great feature of which was
the reversing gear, which is as simple ssit is
novel. The eccentrics, of which there are
only two, are loose on the crank shaft, capable
of revolving without the shaft for half a re-
volution and driven by snugs. When revers-
ing, the engine is stopped and the fly-wheel is
turned once round by hand in the contrary
direction to that in which the engine has just
been running. When the steam is again turned
on the engine runs reversely to its previous di-
rection. This arrangement, however, is
necessarily confined to small eugines, but
there is no reason why it should not be more
generally adopted. Mr. Allchin, of Northamp.
ton, exhibits an excellent eight-horse power
portable engine, which merits particular atten-
tion from the fact that in it etecl has been
adopted as the material for the boiler and fire-
box, In fact, Mr. Allchin has effected a
general introduction of steel in this class of
engines, whereby he undoubtedly obtains an
increase in strength and durability, and a
decrease in weight. The steel boiler gives an
economy in working by the admission of a
much higher pressure than with iron boilers,
thereby reducing the consumption of fuel and
water.  Another feature in Mr, Allchin's
engine, worthy alike of commendation and
copy, is the introduction of springs. There
cannot be a question as to the decided advan-
tages conferred by their use, and the trifle they
add to the cost of the engine makesit a matter
for wonder that they are not applied much
more generally. When we have inspected the
stand occupied by Messrs. Barrows and Car-
michael, of Banbury, we shall have completed
our round of the basement. Although Messrs,
Barrows, in common with many other exhibi-
tors, send nothing new, they also differ from
some in that their work will staud the test of
scrutiny. They show a ten-horse power port-
able engine with giist mill and driving strap.
This mill is very portable and efficient, as
evidenced in a triai by the Royal Agricultural
Society. The result was that the quantity
ground equalled six coambs per hour with eight
and a half actual horse power ; and with two
and a quarter horse power it ground fine meal
at the rate of seven bushels and a quarter per
hour. These results dispose of the objection
which has been urged against this mill—that
it requires an enormous power to work it.
‘Wending our way upwards we soon arive
at the greal emporium of generalities—the
galleries. The show here loses its identity
amid the endless variety of articles of domestic
and general utility. We, therefore, have to
make our selection from the mass of incon-
gruities referred to at the commencement of
this article. Passing by sewing machines,
washing machines, and an endless variety of
sausage machines—the contemplation of the
latter giving rise to an uneasy sensation 8
their connection with the huge grunters just
left below occurs to us——we come uponllesfrs.
Nalder’s patent knife-edge fulcrum aund spring
beam arrangement for safety valves, Thisis
a very suitable and efficient method of loading
the safety valve ; asthe point of contact con-
sists of a knife edge only, greatcr sensitiveness
is attained and greater security ensured. The
lever is flattened, and thus forms the spnng
which can never be locked, and is less costly
than the ordinary Salter's balance. With
slide-valve, pump, aud similar rods, Nalders
blade springs save a joint ; they do notrequire
oiling and must be very durable. In theslide-
valve rod there is this special advantage over
the joint; the travel always remains the same,
whereas with the wear of the joint, the travel
of the valve itself necessarily alters, From
their works at Wantage, Messrs, Nalder als0
send their noiseless winnower, a selection 0
corn screens and other implements. For
variety in design and excellence in manufac-
ture combined with cheapness, Messrs. Clin-

\
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ton and Owens, of Whitefriars, hold their own 1
in pumps. Cottage, garden, manure, and steam
pumps, painted and galvanised, are here shown
in every form, together with all their neces-
sary appendages and appurtenances, Before
we proceed further there is on» point we may
step aside to notice, and that is the adapta-
tion of Measrs. White’s wringing machine to
the purposcs of letter copying. By a simple
arrangement this useful apparatus may be
clamped to a table instead ofto a washing
tub, and thusforms a veritable copying ma-
chine. Close adjoining we notice some very
well-finished driving bands for agricultural
machines, which the Gutta-percha Company
exhibit, with various utensils for the manutac-
ture of which gutta-percha is so well adapted,
especially a very well made malting shovel.
Mr. Bowden's patent forge bellows and port-
able forges, exhibited by Messrs. Moser and
Sons, of Southwark, impress one at once with
their advantages ; they are powerful, durable,
aud certainly cheap. The bellows give a
greatly increased blast upon those of ordinary
construction, and they can be worked by
steam power and in single or double action.
In portable forges, the No. 3 is equal in blast
to the usual No. 4 forge with the ordinary
bellows. Mr. William Sketchley, of Wey-
mouth, sent his universal joiner, which took a
prize medal at Dublin, and has al:o received
one from the Royal Agricultural Society. The
machine is capable of performing—and most
efficiently too—the manifold opetations of
sawing, planing, tenouing, moulding, and
boring; it effects these duties correctly and
rapidly. Not the least interesting machine in
the gallery, was Comstock’s rotary spader,
recently patented in England by Mr. E. A.
Phiilips, of Southampton-buildings, London.
The spader is designed as a substitute for the
plough in preparing the ground for seed in
fields that have been once broken and the sod
rotted. It is readily put in or out of working
position by a lever worked from the foot
board. The teeth or tines on the fork bars are
about 7{in. apart ; they are made of cast steel,
and are self-sharpeners. The various parts
of the apparatus are well proportioned for
strength, and the machine 1s admirably
adapted for working land that is compara-
tively free from stones, stumps, and roots,
One of the most compactly arranged sta-
tionary horizontal engines we have seen for
some time i3 that sent by Mr. Henry Kinsey,
of Nottingham, It is a high-pressure tank
engine of six-horse power and requires no
foundation, This is managed by mounting
the engine entirely on a hollow cast-iron bed-
plate, which carries the crankshaft pedestals at
one end and the cylinder at the other. The
fly-wheel is carried clear of the floor, and the
bed-plate is utilised by converting it into a
tank through which the waste steam passes
and heats the feed-water. By a very good
arrangement the water flows into the pump by
gravity without suction, so that its action is
almost certain, Whether we regard the de-
sign or the manufacture of this engine we are
alike impressed with an air of decided supe-
riority. A very capital ccmpound-action mill
was shown by Messrs. J. Patterson and Co., of
Beverley, in which the grinding is effected by
angular plites or discs. It forms a most
efficient farm implement, and .there is one
adaptation to which we would more especially
refer—the grinding of cotton seed. It is the
only machine thoroughly adapted for this pur-
pose, for by exerting a combined crushing and
wrenching effect it tears the tough indigestible
shell of the seed into many parts, and turns it
out in a much finer state than is usually seen.
The peculiar action of this mill allows seeds
containing oil to be reduced to dry meal.
Messrs, Charles Powis and Co., of Millwall,
have receutly turned out a new machine for
sawing, boring, planing, moulding, grooving,
rebating, and cross-cutting, in fact, an excel-
lent practical illustration of multum in parvo,
and invaluable to those who cannot afford

space for separate machines for each purpose.
The feuce is so arranged that it can be

swung out of the way when the bench isre-
quired for cross-cutting, and it can also be set
at an angle for cutting feather-edge boards.
Agricultural railways, or rather tramways,
ought to be in more general use than they
really are at the present time, for they possess
manifest advantages in manuring, harvesting,
or carting away roots. They were first brought
before the public at the York meeting of the
Royal Agricultural Society in 1848, and six
years later Mr. W. Crosskill patented some
detail improvements. Mr, John Grant, of
Linton, Kent, has followed the question up,
and has produced a very good portable rail-
way and truck. The rails are composed of
light longitudinal sleepers overlaid with a
parrow iron band. A thin iron plate isattached
to each end of the sleepers, which slide into
each other, and the joint is held tight by the
passing trucks. According to the inventor,
a speed of eight miles per hour has beon
attained on this railway ; it certainly makes a
very good job when put togethier, sharp curves
being provided fur by variations in the
rail lengths. Although we have already ex-
tended our remarks upon the Smithfield Club
Show somewhat beyond our original intention
we cannot conclude without a word in favour
of the excellent drills for all purposes ex-
hibited by Messrs. Priest and Woolnough, of
Kingston-on-Thames. Neither must we omit
to notice the stand of Messrs. Powis, James,
and Co., of Black(riars, who in 1862 obtained
the only medal given for first-class machinery
for working wood. Their endless band saw-
ing machines with the adjustment for pre-
venting breakage of saws i3 well known and
appreciated. Messrs. Worssam and Co., of
Chelsea, whose forte lies in the same direction
as that of the last-named firm, showed up well
with their band-saw machines with self-
acting canting tables.

s

NEGATIVE SLIP.

HE recent trial of H. M. S. ¢ Belle-
rophon " attracted some attention by the
anomaly which was then exhibited in the per-
formance of the screw propeller, an anomaly
which we will now proceed to consider :—If the
screw which propels the vessel were towork in a
stationary andsolid female scrow, the rate of
motion of the ship would evidently be always
proportionate to the rate of motion of thescrew.
A certain number of revolutions of the screw
would necessarily effect a certain distance of
motionoftheship. But asthescrew rotates, not
in a solid body but in the yielding material
water, which is liable to be moved by the action
of the screw, it would appear probable that a
certain amount of the motion of the screw
would be lost by the tendency of the aqueous
particles to retreat from its blow; and it is, in
tact, usually found that the rate of motion of
the screw is from 15 to 40 per cent. greater in
proportion than the consequent motion of the
vessel, and this percentage of lost mation
being due to the slip of the screw through
the water, is technically termed the “slip.” It
has been found, however, in some cases that
a comparison of the proportionate speed of the
ship and of the screw showed a reversal of
this usual occurrence, and that, iustead of the
screw moving comparatively faster than the
ship, the ship has moved faster than the screw—
that, in fact, the screw has apparently not
slipped, but on the contrary caused a motion
of advance greater in proportion to that of
revolution than would have- occurred if the
screw had worked in a solid female screw.
This overrunning of the screw being quite
opposite to the slip which usually occurs,
has been termed the ¢ negative slip.,” The
term may perhaps be somewhat likely to
mislead, as it secms to assert that the slip
of the screw due to the yielding nature of the
water has vanished ; though it does not appear
probable that there is really less actual slip,
or lost hold of the screw on the water, when
what is termed ‘‘ negative slip”’ occurs, than
at any other time,
This negative slip occurred on the trial

ot the ¢ Bellerophon” to such an extent that,
though the speed given to the ship was 132
knots, the velocity of rotation of tbe screw was
only proportionate to a speed of 12} knots,
A similar apparent anomaly has been ob-
served before, in, for instance, the trial of the
United States ship ‘¢ Niagara.” The most
probable explanation which has been advanced
to account for this fact, and which seems to
be valid and sufficient, is that in such cases,
owing to peculiarity in the form of the vessel,
a column of water is drawn along in its wake,
and that the screw acting in this water, which
is itself in motion in the same direction as the
vessel, may evidently revolve with less speed
to induce the same amount of reacting torce
for the propulsion of the vessel than would be
the case if the water ware unmoved. If the
screw worked in a stationary solid female screw,
the absolute motion of the veasel would be in
proportion to that of its screw, but if this solid
female screw were itself in motion in the direc-
tion of the, vessel’s advance, it is apparent that
a comparatively smaller velocity of rotation of
the screw would result in the same ab:olute
motion of the ship. A moving female screw
for the action of the screw of the ship is ap-
parently supplied by the column of water in
the wake of the ship which partially accom-
panies it. Ithas been stated ou good authority
that, with some ships, this column moves at the
rate of about four knots an hour, and this
would be amply sufficient to account for
negative slip.

Another explanation which has been ad-
vanced to account for negative slip is, that
the mass of water in contact with the screw is
given a motion of rotation round the centre of
the screw, and thereby has centrifugal
tendency and motion engendered in its par-
ticles, and that these, therefore, moving in a
partially radial direction, are forced against
the blades of the scres, and that itis the
action of these in excess of the reaction of
patticles forced directly from the screw, which
sometimes produces negative slip, It does not,
however, seem clear that centritugal motion
would ever be induced in particles to any very
material extent, and the first explanation ad.
vanced appears too certain and too sufficient
to require much additional reason.

It has beer argued that there must be
an advantage in negative slip, as a greater
speed of ship is obtained with a smaller
velocity of screw. This does not, howeaver,
appear to be at all the case. 'I'he work re-
quired of the screw is to overcome the water
resistance to the ship’s motion, and this amount
of work to be done will be the same, as far as
the screw power is concerned, whatever be the
velocity of its revolution and its mode of
effecting its object, Although when there is
negative slip, the rotation of the screw may
not be so rapid, yet it must be more forcible.
Less force will naturally be required to cause
a certain rate of revolutiun of the screw in still
water than is necessary to enforce the same
velocity of rotation whzn a stream of water is
rushing against the screw at a speed of some
three or four knots per hour. And itis of
course inevitably on the screw that the neces-
sity falls of imparting motion to the dead water
which partially attaches itself to the progress of
the ship. Negativeslip seems to point out a
faulty construction of vessel by showing that
it creates a needless disturbance, and drags
in its wake an unnecessary column of water.

NOTES ON NEW DISCOVERIES AND
NEW APPLICATIONS OF SCIENCE.

EXCEEDINGLY HARD IRON,

OME years ago, M. Gaudin found that by
heatinﬁ iron, tolerably free from carbon,
with a smell quantity of boron, to a very high
temperature, he obtained a product which
oould not be forged, but which possessed ex-
traordinary hardness. He has now found that
an equally hard metal may be obtained by
adding to ordinary oast iron, in fusion, phos-
hate of iron and peroxide of manganese,—
e does not mention in what proportions, The



THE MECHANICY

MAGAZINE.

Decemprr 22, 1865,

390 |
prodact cannot beforﬁed, but it casts essily,
and is therefore readily applicable to the

construction of auch machines, or parts of
moochinss, as require in their material extreme
hardaess rather than tenacity. The metal so
groduoed is moreover singularly sonorous, and

1. Gaudin accordingly proposes it as a material
for bells. He finds that a still harder metal
is producible by the addition of tung-ten—
again he omits to say in what amount—to
ordinary cast iron. He states that this tung-
sten iron surpasses everything previously
known as a material for tools for cutting rocks,
and that crystals of it will cut glass as readily
a8 the diamond.

80DA FROM CRYOLITE.

Cryolite is a double fluoride of aluminium
and sodium, represented by the formula
Al? Nad F%, or 3 Na F 4+ AP F3, Ifit existed
in sufficient abundance it would doubtiess be
used as the only source of soda, since soda
may be obtained from this mineral by a much
simpler and less expensive treatment than is
required for tha production of that alkali
from the raw material it ic most usually
obtained from,—chloride of sodium, or com-
mon salt. If oryolite be ground, mixed with
quick-lime, and heated in a current of steam,
all the #luorine in it combines with the
metallic base of the quick-lime, to form
fluoride of caleium, while the aluminium and
sodium with which the fluorine was previously
combined are both oxidised, and their result-
ing oxides combine together, forming alumi-
nate of soda. This compound isreadily solu-
ble in water, and if a current of carbonic acid
be passed through its solution, carbonate of
soda is formed and pure hydrate of alumina
precipitated. One ton of cryolite will thus
zield about two tens of deca-hydrated car-

onate of soda, and abouta third of a ton of
pure hydrate of alumina. Uufortunately,
oryolite is not an abundant mineral, It onfy
occurs, so far as isat present known, in two
localities,—at Evigtok, in the Arksut-fjord,
in West Greenland, and, associated with
chiolite, lithia mica, and fluor-spar, at Miask,
in the Ural. At Miask, however, it exists
only in very small quantity; the Evigtok
bed is the only one worth working, and it is
only about 300ft. long and 80ft. thick, can
only be worked during about half the year,
and eannot be made to yield more than about
10,000 tons annually. An American firm
has just contracted for half this yield, finding
it cheaper to import oryolite from Greenland,
and manufacture soda from it at Boston, than
to import soda, ready manufactured, from
England. There mustsurely be more deposits
of eryolite somewhere; let us hope that some
one will soon find them.

THE HYDRAULIC PROPERTIES OF MAGNESIA.

The discovery, mentioned in last week’s
¢ Notes,” of the remarkable hydraulic pro-
perties of magnesia, seems to have been made
quite by accident. About seven years ago,
M. Donny sent to M. Henri Sainte-Claire
Deville some compact anhydrous lumps of
magnesia, which he had obtained by calcining
chloride of magnesium, and it happened that
some of these lumps got placed under a tap
in M. Deville's laboratory, and were thus con-
stantly exposed to running water. After some
months of such exposure they were examined,
and wore found to have become as translucent
as alabaster, and hard emough to scratch
marble. This was six vears ago, and M.
Deville was rccently led to examine them
again, when he found that six years’ exposure
to the air had not in the least changed them.
He analysed them, and found them to contain
2745 per cent. water, 83 per cent. carhonic
acid, 1'3 per cent. alumina and oxide of iron,
67’1 per cent. magnesia, and 5°6 per cent. of
sand. He concluded that they were essentially
a crystallised hydrate of magnesia, resemblin,
the mineral ¢ brucite,” which does not abso
carbonio acid, and he proceeded to test the
soundmess of this conclusion by making
powdered maguesia, obtained by calcination

of the nitrate, into a paste with distilled water,
and sealing this paste with some more distilled
water in a glass tube. At the end of a few
weeks the magnesia thas treated was found to
have become quite as compact, hard, and
translucent as the lumps above spoken of, and
on analysis it was found to be a simple hydrate
of magnesia, containing 69°3 per cent. of mag-
nesia and 307 per cent. of water, This led M.
Deville to try agreat numberof experiments
with magnesia from various sources, and also
with various mixtures of maguesia and other
substances. He found that a mixture of
magnesia and plaster of paris does not set
u:fer water, but that a mixture of
magnesia with powdered chalk or marble
forms with water a plastic mass, which by
exposure to water for some time,—he does not
specify how lonf. —becomes converted into a
kind of extremely hard artificial marble. The
magnesia which he found to form, by hydra-
tion, the hardest compound, is that known in
France as *‘ Balard’s magnesia,” being mag-
nesia prepared by calcination of the chloride
of magnesium which M, B lard obtains so in-
geniously from the mother-liquors of sea
water. This magnesia exhibits its *‘aston-
ishing ” hydraulie qualities in the highest
degree when it hasnot been exposed to a heat
above redness, exposure to a white heat dimi-
nishing its hydraulicity. The results of
greatest practical moment, however, are
those which M. Deville obtained with dolo-
mite, which abundant natural compound,
after being calcined at a heat below dull red-
ness, powdered, and made into a paste with
water, ¢ forms under water a stone of extra-
ordinary hardness.” Jf the dolomite be
heated to bright redness, so as to decarbonate
the lime of the compound, as well as its mag-
nesia, the paste formed with it does not set
under water. The lime of the oompound
should remain in the state of carbonate, and
only the magnesia be deprived of carbonio
acid; then, the magnesia, in undergoing h{-
dration, or combination with water, not on
becomes hard itself, but in so doing binds
together the particles of the carbonate of lime,
and the result is a compact, homogencous,
and intensely hard artificial stone, upon
which, when once formed, neither fresh water
nor sea water has the slightest action,—so far,
at Jeast, as can be at present judged. Dolo-~
mite exists so abundantly,—there is one bed
of it in this country which is not less than one
hundred and fifty miles long, and is in some
Yluces six hundred feet thick, —that M.
Jeville’s discovery of the new use it can be
turned to cannot but prove of very great prac-
tical value.

ATMOSPHERIC OZOXNE.

Meteorologists have been taking sedulously
for the last ten years what they have supposed
to be ozonometric observations, by means of
test papers prepared with iodide of potassium.
Ozone is known to have the [property of libe-
rating iodine from that salt, and the disco-
louration, on exposure to the atmosphere, of
papers prepared with that compound, in the
manner in which the liberation of a portion of
the iodine they contain discolours them, has
been regarded as a sign of the presence of
ozone in the avmospherc, while the amount
of the discolouration has been supposed to in-
dicate, relatively at least, the degree in which
ozone was present therein. Whether the presence
of ozone in the atmosphere really is proved by
its action omn jodide of potassium papers has
been often called in question on,the ground
that, while the atmos&xcre consists in so large
Enrt of nitrogen, artificially-prepared ozone

as been over and over again demonstrated
to be incapable of cxisting, in the free state,
in contact with that gus,—ozone and nitro-
gen, when in contact with each other, in-
stantly entering into combination. More-
over, nitrogen 1s not the only atmospheric
constituent the co-existence of which with
free ozone is exceedingly difficult to conceive,
for artificially-prepared ozone has always been
found to be instantly destroyed by organio

matters, and such matters are oontained
everywhere in the atmosphere. This argy.
ment has been met by opposing argument,,
which have hitherto carried oonvietion to the
meteorological mind ; but now one of the most
eminent of continental meteorologists, Admir|
Berigny, who for years past has given special
attention to ozone observations, and who has
becn at great pains to organize arrangements
fortheir being taken systematicall_y throughont
France, has come to the conclusion that the
ordinary test-papers are not in the least de-
gree reliable indicators of the presence of ozone
in the air, and has prayed the Academy of
Sciences to appoint a commission to inquire
whether a really trustworthy test of the pre.
sence or absence of that remarkable body can.
not be devised. In the course of a diseussion
of the subject which took place ata recent
sitting of the Academy, M. Frémy gave the
weight of his great authority to the Admiral's
view of the matter, and while not denying
that free ozone may exist in the atmosphere,
showed pretty conclusivel‘y;'ethat its existence
therein has never yet been proved. He
pointed out that the re-agent with which the
so-called ¢* ozone papers’ are prepared *is
affected not only by ozome, but also by the
oxygen-compounds of nitrogen, by ammonia,
by formic acid, by essential oils, by the acid
Eroducts of combustion, by dusts,—in a word,

y all sorts of things which are held in sus-
pension in the air,” and he added that he
‘“knew of only one certain test for ozone in
the air, and that was the oxidation of silver
by passing a current of moist air over the
metal, and this test he had applied many times
without obtaining any indication of ozome.”
The Academy has appointed the suggested
commission, and as this commission consists
of Chevreul, Dumas, Pelouze, Pouillet, Bous-
singault, L¢ Verrier, Vaillant, Frémy, and E.
Becquerel, and thus includes some of the most
able of living chemists, its labours will doubt-
less throw light on the interesting and myste-
rious subject which it is appointed to investi-
gate.

ALLEGED IXFLUENCE OF CERTAIN BODIES ON
THE PLASTICITY OF SULPHUR.

We recorded, ncarly twelve months ago,
the statement of MM. Moutier and Dietzen-
bacher that sulphur could be rendered soft
and plastic by fusing it with very minut

uantities of either iodine, parafline, lamp-
glack, or certain other substances which those
gentlemen specified. M. Keller, however.
has just informed the Chcmical Society of
Paris that he has not found the fact to be as
thus stated. He has tried, he says, every one
of the substances named by MM. Moutier
and Dietzenbacher, but has never found the
sulphur fused with them to be soft and plas-
tic, when cool, unless it were poured, when in
the fased state, either into cold water, or, In
a very thin layer, on to a very cold porcelain
tile. ~ As sulphur free from admixture with
any other body is rendered plastic by beig
fused and thus suddenly cooled, M. Keller
concludes that admixture with the subshneeg
in question has not the influence uponthat
element which MM. Moutier and Dietzen-
bacher supposed.

CONGELATION OF ANIMALS.

M. Pouchet has been investigating the
results of reducing the bodies of animals to
the temperature,at which they freeze,—8 pro-
ceeding, by the way, quite as cruel as vivl-
seotion,—and from a long series of expen-
ments he has deduced the following eoucln-
sions:—*1, That the first phenomenon pro-
duced by cold is a contraction of the capillary
vessels to such an extent that a globule of
blood cannot enter; these vessels, therefore
temain completely empty. 2. The “Wozg
phenomenon is an alteration of the bl
globules, amounting to their complete dis-
organisation. 3. Every completely frozed
animal is absolutely dead, and no power ¢l
reanimate it. 4. When only upartllfmeﬁ
that part is destroyed by gangrene. 5
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the part frozem is not extemsive, and only a
faw disorganised blood globules pass into the
circudation, the animal may recover. 6. But
if, on the contrary, the frozen part is of con-
siderable extent, then the mass of altered
globules brought into the circulation when
the kP“t is thawed rapidly kills the animal.
7. For this reason ahalf-frozen animal may
live a long time if maintained in that condi-
tion, sinoe the altered globules do not then get
into the eireulation ; but it expires rapidly as
soon a3 the frezen partis thawed. 8. Inall
eases of oongelation, death is due to the
elteratien of the blood globules, and not to
sny effect on the nervous system. 9. It results
from these facts that the less rapidly a frozen
pstt is thawed the more slowly t{xe altered
globules find their way into the circulation,
and the greater are the chanoces of the recovery
of the animal.” It is te be hoped that no
resder of these ¢ Netes’ will get ¢ partially
frosen” durimg the severe weather whici\
Lord Portarlington teHs us is at hand, but if
any should have that misfortune, let him
bear the foregoing in mind and take care not
to get thawed too quickly.

b e — —

MANCHESTER BOILER ASSOCIATION.

Tae last ordinary monthly meeting of the Execu.-
tive Committee of this Association was held at
the offices, 41, Curporation.street, Manchester,
on Toeeday, Decvember 12th, 1865, when, the
President, William Fairbairn, Esq., C.E., LL.D.,
¥.B.8, ocoocupying the chair, Mr. L E. Fletcher,
chief engineer, presented his report, of which
the foHowing §s &n abstract:—During the last
mouth 383 engines have been exumined, und 445
boilers, and 8 of the latter tested by hydraulic
pressare. Of the boiler examinations, 349 bave
been external, 8 internal, and 88 entire. In the
bofters examimed, 151 defects have been dis-
cotered, 16 of those defects being dangerous.
The follewing is & statement of defects, omiesions,
&c., met with in the boilers examined from Octo-
ber 28th, 18656, to November 24th, 1865, iucla.
vive :—Furnaces out of shape, 10 ; fracture, 13;
blistered plates, 5; corrosion, internal, 18; cor-
rosion, external, 27; grooviog, internsl, 7;
grooving external, 3; feed apparatus out of
order, 8; water guuges out of order, 21; blow.
out apparatus out of order, 11; safety valves
out of order, 4; vressure gauges ont of order,
9; boilers withont blow-out spparatus, 4;
boilers without feed back.pressure valves, 10;
canes of deficiency of water, 1.

One of the cases of furnaces out of shape, re-
ferred to in the preceding statement, arose from
rematrkable carelessness. The engineer had
lighted his fire in the boiler without having the
water brouaght up to its proper level, intending,
it is understood, merely to maintain a slow
fire to air tho flues. This would have been soffi.
diently hazardous even in competent hands,
and should not have been done at all. In addi-
tion to this, however, he wentaway to his break.
fast, and left the boiler, with the fire burning, in
charge of a man who was quite incomnetent to
look after it. While the engineer was absent
the man in charge got up a strong fire, and then
perceiving that the water was not up to its
proper level, set to work to pump it in by turn-
ing round the flywheel of the engine by band.
He was busily engaged in this way when the
engineer retarned, who at once shut off the water
amd drew the fire, fortunately in timne to prevent
the rupture of the flue, though uot before the
crown had become red hot, and brought down
considerably out of shape. The engiveer was
quite tight in drawing the fire, as well as in
shatting of the feed water, and this courre
sheald be pursued whenever furnace crowus ate
overheated, provided that they are not so
seriously distorted as to threaten to rend before
the fires can be withdrawn, and thus tolead to
the fireman’s being scalded. The feed should,
under any circamstances, be shut off, which
might be done without danger. It should be
wated, however, that the danger of pumping
cold water into partially red-hot boilers has been
vety mueh overrated, and where the water is not
injeoted directly on to the red-hot plates, it is
very donbtfal if any explosion would take place.
The throw of a feed pump isbut slow, 80 that the
water would only rise gradually, and thus cool
down the heated plates by conduction little by
littte before it covered them.

Foar explosions have eccurred during the

past month, by which ten persons have been
killed and ten others injured. Not one of the
boilersin question was under the charge of this
Association. The following is the statement of
explosious from October 28th, 1865, to Novem.
ber 24th, 1865, inclnsive:—No. 36 (Oct.),
colliery, full particulars not yet ascertained, 3 per-
sons killed; No. 87 (Nov. 6), agricultural, full
particulars not yet ascertained, two persons
killed; No. 38 (Nov. 12), particulars not yet
ascertainod, no one injured; No. 39 (Nov. 23),
single-flne, or Cornish, internally fired, 5 persons
killed, 10 injured.

On account of the distance from Manchester
at which these explosions occurred, in one in.
stnuce as much as 300 miles, T have not been
able to make a personal investigation of any one
of them. When this is preveuted it is very
difficalt $o get relinble information. The ordi-
nary reports generally state but little else than
that a good deal of property has been destroyed,
several people killed, and that a verdict has been
found by the jury at the coroner’s inquest to the
effect that the explosion was perfectly accidental,
and no one whatever was to blame iu the matter.
This doos not throw much light on the cause of
the explosion, and, though several lives may
have been lost, little is gained by way of infor-
mation to prevent the recurrence of similar
catastrophes. This Association, tbereofore, is
doing considerable service in investigating and
publishing a report on tho facts of as many of
these explosions as possible, since otherwise,
although several lives may have been sacrificed,
as in the present instanuce, in which ten persons
were killed, the public have practically no in.
formation as to the facts of tho case.

The serious loss of life which has resulted from
No. 39 explosion, five persors being killed and
ten others injared, appears to have called ro much
attention to it as to render it to some extent an
exception to the abovo remarks, and—after they
were written—this explosion wus made the enb.
ject of a special article in a scientific journal.
From this it appearsthat the boiler was of the
““Cornish” class, that it was 32ft. in length, and
had a diameter of 7ft. 2in. in the shell, and 3ft. 7in.
in the internal flue tnbe, which latter was made
of plates 7-16in. iu thickness, while the working
pressure was 57lb. per square inch. The explo.
sion was due to the collapse of this furnace tiue,
which was not strengthened with any flanged
seams or hoops either of angle or T iron. It is
reported that there was plenty of water in the
boiler at the time of the explosion, and that the
tabe did not give way in the first instance at the
top, but at the side, so that it would appear the
collapse did not arise from overheating of the
plates, but simply from weakness of the tube, a
view which is corroborated by the consideration
of the tube’s dimensions. A furnace tube 32ft.
long, 3ft. 7in. in diameter, and made of plates of
7-16in. in thickners, as this one was, should not
be worked at a higher pressure than 38lb. on the
square inch, even though perfoctly cylindrical
and in first-rate condition, unless strengthened,
as it ensily might be, either with flanged scams,
encircling hoops, or other approved means; so
that as this tube was not strengthened in this
way, it was quite unsafe at the pressure at which
it worked, viz., 57lb. nn the square iuch, and
had the boiler been under the charge of this
Association, the danger would have been
promptly pointed out to the owners. Indeed, one
would suppose that if they took that interest in
the eafety of their boilers which every steam
user should do, they could hardly have Leen un-
aware of the necessity of strengtherning farnace
tubes as above described, from the reiterated in-.
stances of collapse given in the reports of this
Association.

PHILLIPS'S PATENT GIRDER AND FIRE-
PROOF FLOORING.
ON Tuesday lnst some important experiments
took place at Mr. Kirkaldy’s testing works, the
Grove, Southwark, with the above inveutions, in
the presence of a large number of practical en.
gineers and other scientific gentiemen. Mr.
Kirkaldy, who has long been known in connec-
tion with experiments on iron and steel, has
recently erected an enormous machine, possess-
ing testing powers from ten pounds to one
million pounds, which records its own progress
and conclasions with the certainty and exacti-
tude of a chronometer. He conducted the expe-
riments in person, assisted by Mr. Homan. The
patentees of tho girder, 3 essrs.W.and T. Phillips,

of the Coal Exchange, were also present. The
pecaliarity of the.-new invention consista in the

flanges being rolled solid, inetead of being riveted
a8 heretofore, whilst the web is somewhat thicker
than waval.  The first experiment was with
a light girder 8in. deep, with 2}in, flanges, and
20ft. between the supports; the weight was
231b. per foot raun, the iron being equal to ordi-
vary Btatfordshire plate. For the purpose of
understanding the comparison it may be stated
that the breaking weight of a similarly sized
riveted girder is about four tons, the distributed
safe load being about two tons. In the experi-
ment with the new girder the old breaking
pressure of four tons was immediately applied ;
when withdrawn after a short time it was found
that the limit of elasticity had not been reached,
as 1o permanent set was discernible. Five tons
were then put to the centre of the beam, as
before, which showed a permanent set in the
metal, but to the emallest appreciable extent.
The pressurc was then increased for breakage,
and at about seven tons the supports gave way,
and the beam turned over from the machine.
Examination was critically made to discover
fracture, but, although a considerable vertical set
had taken place, no separation of the metal was
observable. Tho next experiment was a girder
having the lower flange 24in. by §in., the top
flange being 8in. by fin., whilst the depth was
about 16in.; this girder was riveted in the
middle. The breaking weight of a similar girder
with riveted flanges is ten tons, but the new
solid rolled tlange refused to move under that
pressure, or even at twelve tons. The strain
went on to sixteen tong, when it began to set
only, and at eighteen tons it jumped out of the
machine like the previous ones, through the
giving way of the supports. A close inspection
showed that beyond the slight setting this girder
has saffered no injury whatever ; and, as it eo
far exceeded Mr. Kirkaldy's expectations of its
resisting powers, it was agreed to postpone tho
remaining experiments for & month in order
that the testing machine ehould be expressly
prepared for this unlooked-for new girder.
Advantage was then taken of the opportunity
to inepect the Messrs. Phillips’s new firoproof
flooring. It consists of rolled iren joists 2it.
apart, with iron Juths resting on the bottom
flange. On these laths coucrete is laid to the
depth of four or five inches, and in the concrete
the dove-tail timber joistsare buried. The under
ride forms an efeotnal key for the plaster ceiling,
which can be easily applied by any ordinary
workman. It is believed that this floor can be
laid as cheaply as any ordinary floor, and at much
lees cost than any fireproof flooring now used.

TESTING ARMOUR-PLATES.

A New method of testing experimental and
sample armour-plates is about to be adopted by
the Admiraity, and for which purpose the
*“ Thunderer” target ship is bLeing prepared. Ia
all previous trials of armour.plates at Porta-
mouth, whether for ships or forte, the conditions
have been a distance of 200 yards from the
muzzle of the gun to the armour-plate, with the
latter bolted on to the side of some old wooden
frigate moored for the purpose in the upper
waters of Portsmouth harbour, and the gun
mounted on the deck ot a gunboat. With the
“Thunderer” the conditious are entirely altered,
both gun and plate being mounted on board the
ship at only 25f. distance from each other o
attain this object the ‘‘ Thunderer” has been cut
down to her lower deck overhead beams, and
25ft. space of the lower deck converted into an
iron-lined roofless room or proof house, one end
of the room being formed by a timber.built
bulkhead of immense strength, on which are
bolted the armour-plates under trial, and the
other end by an armour.plated bulkhead with
portholes for fonr guns. The guns wre laid at
any particular part of the armoar-plate required,
aud fired by means of a voltaic battery from
below. Of the plates now ordered for trial one
is for the iron.cased hydraulic veesel ‘ Water.
witch,” a vessel building forthe Admiralty by the
Thawnes Irenworks and Shipbuilding Company.
This vessel is remarkable as haviug been de-
signed on a plan cxpeoted to supersede aH other
steam vessels, screw or paddle, by proviug the
practicability of propelling vessels by sucking in o
column, or ““‘rope” of water, by a turbine wheel
arrangewment through a ship’s bottom and equirt.
ing it again out of the ship through her sides.
It is feared that, whatever resalts may bo
obtained, they will be rendered nunimportant by
the excessive cost of their produotion, The
plate for this ship’s armour is 4§in, thick.
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ON THE VARIATIONS OF THE READING OF THE BAROMETER AND THE WEATHER DURING THE GALES.
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ceedingly fine throughout the
month, The highest reading in
the month took place on the 23rd.
There was a little deorease in the
readings at the beginning of Octo-
ber, but on the 8rd day the read.
ing again rose above 30in., and
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began to decline on the 5th, con.
tinuing to decrease till the 1ith,
Up to the 10th day the air had
been mostly calm, and fog bad
been prevalent, but on this day
the wind began to blow strongly
from the W. and 8.W. On the

NOVEMBER.

11th the readings began to in.
orease, and from the 12th the
winds were light. A mazimum
barometer reading was reached

ou the evening of the 15th day.

During the 16th the barometer
readings decreased rapidly, and
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the wind increased in strenpth,
A minimum reading of 2869in,
wasreached by 9 p.m. on the
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18th, with strong wind blowing.
Unsettled weather followed this,
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and the barometer readings oscil.
lated up and down, as will be
seen by reference to the diagram,
and the wind was frequently very
strong, reaching 20lb. on the
square foot on the 25th dav.

From this time to the end of the
montb, the osocillations of the
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barometer readings were very
remarkable; a decrease of {in.
was followed by an increase to
the like amount, and then in
very unusually quick suocession,
another decrease and increase to
almost the same amounts, these
very large and rapid changes
extending over very considerable
tracts of country and sea. The
large numbers at the bottom of
the table on those days will show
how strongly the wind was blow-
ing.

From this time there iss gene
ral bold and continous increase

-
e

in the barometer curve to 30}in.
on the 12th of November, with
mostly N. and N.E. winds blow-

ing, and sometimes strongly.
From the 13th day set in de-
creasing readings, which with

ohecks, as shown in the disgram,
fell to 28:82in. on the 22und day.

HoRrizoNTAL MOVEMENT OF THE AIR, ON EVERY DAY, AS REGISTERED AT THE RovAL OBSERVATORY, GREENWICH,

At Liverpool Observatory, on this
day, the reading was as low as
28:8lin., as recorded by John
Hartuup, Esq., the Directorof the

Observatory ; and from this time

H
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to the 28th day, there wass suce

SEPTEMBER.

cession of disastrous storms. If
we oollate the number in the

lower part of the chart together

DIAGRAM EXHIBITING THE BARoMETRIC VARIATIONS FROM SEPTEMBER 12TH TO NovEMBER 30TH, 1883, wrTH THE GENERAL DIRECTION OF THE WIND, AND THE
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with different readings of the
barometer, we sball find that
when the readings exceed 80in.,
the average daily horizontal
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movement of the air was aboot
130 miles per day ; about 30in,
160 miles per day; between

THE variations of the readings of the barometer
at the Royal Observatory, Greenwich, in the
period from September 12 to November 30,
making altogether eighty days, are shown in the
diagram and table, a copy of which I beg to send
you herewith. The general directiovs of the
wind are also given on every day, as determined
from the records of Osler’s self-registering ane-
mometer, and the number of miles of horizontal
movement of the air as self-registered by the
use of Robingon’s anemometer. During the latter
part of this period there have been successive
heavy gales of wind upon oar coasts, oausing sad
disasters at sea, and calling very frequently into
uso the services of the lifeboats of the National
Lifeboat Institution, and these, in most cases,

must ever be the case, the gales have been so
violent that life has been lost; and the most
noble efforts on the part of the lifeboat crews,
after toiling in some instances through
the midnight stotms, have failed entirely, the
boats being unable to reach the distressed ships.
A few particulars of the readings of the barome-
ter during the period preceding these storms
and during their continuance, cannot fail to be
useful and interesting to the brave men who are
ever ready to go off in these lifeboats, as well as
to sailors and fishermen generally.

The readings of the barometer from the lst of
September to the 6th day were high, and above
the average. On the 7th day it decreased a
little below the average ; on the 8th the lowest

have been attended with success in the saving
of life; but unhappily in some few instances, as

readiog in the month took place,—viz., 29-76in.;
and from the 9th desy it was constantly

29-5in, and 30°0in., 210 miles per
dey ; between 290in. and 29'5in.,
260 miles per day; below 29in., 320 miles per
day; thus showing that whenever the baro-
meter reading has been above the average, the
wind has been moderate, and that as the baro-
meter reading decreases, the motion of the wind
increases, and is the greatest at the lowest read-
ings. It is impoesible for me to urge too strongly
the neoessity of care when continnous decliniog
readings are proceeding. The barometer may
be almost neglected by the sailor wher its read-
ings range above the average, bat when they
descend below the average, it is & waruing
which ought never to pass unheeded ; and when
the depression is sudden, it is the sure and
certain warning of the upproach of storms. Sach
signs no sailor ought to neglect; yet they 8r®
neglected ; and, what is more sad stili, too many
barometers sold as marine barometers are totalif
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unfit for such an important purpose. Dur.
ing the last few years I have seen many of
these instruments, and I have found them im.
perfect in numeronsways. Some ofthese defects
I may enumerate here :—
Firstly, the upper portion of tbe tube is too
small.  Secondly, the relation of the interior
bore of the tube to that of the cistern is neg-
leoted, so that the rise of the meroury in the
cistern, caused by a fall in the tube, is not
allowed for on the scale. Thirdly, the lower
portion of the tube is generally too muoh con.
tracted in the bore. Fourthly, the cistern is too
small to contain the meroury when the barometer
reading is low. Fifthly, the careless cleaning
out of the internal bore of the tubes, and imper-
fectly freeing them from damp. The most
serions of these errorsis the third, It is well
known that the tubes of marine barometers
ought to have their bores contracted so as to
steady the motion of the mercary when the ship
isin & heavy sea. This, in 8ome instauces, is so
om}enly done, that it hasnot the desired effect ;
bat in most cages it is carried to a great excess.
F?r instance, in some instrnments the mercury
will take from forty minutes to an hour to pass
through the first inch after suspension, and many
are 80 fluggish in their action a8 not to indicate
any change in less than twenty minuates. This un-
necessary ocontraction is very frequently the
caase of entiwrely stopping the action of the baro-
metar, as the minotest particle of foreign matter,
or even the oxidation of the mercury itself,
which, a8 au impalpable powder forming on the
surface of the meroury in the cistern on moving
the barometer, is displaced, and thisin its ascent
to float on the top of the mercury, chokes and
closea §he fine bore of the tabe hermetically,
rendering the instrament perfectly useless; and
this is often not foand out till the ship has left for
sea. A barometer, therefore, acting well till
disturbed, may be quite useless afterwards. The
fourth named error is also one of great gravity ;
and for this error low-priced manufacturers are
far more to be censured for their culpability than
fqr t.heu: ignorance or carelessness—the size of the
cistern is redaced to enable them tosave a guarter
of a pound of meroury. This great desire to
ohe:spen instruments is most serious, as the indi-
cations of such instraments are absolutely de-
ceiving, and at a time when the changes
are of vital importance to the sailor. In many
such barometers the mercury will not fall below,
even if go low, as 29in., although a standard at
such times may read 28-5in., or even less. Nor
will such am instrument show any change till the
meroury risesabove 29in.; that is, the barometer
says the meroury is stationary and steady at all
times of the greatest phases of storms, and when
::'.?ry change should be instantly known by the
ilor,

It is, therefore, not to be wondered at that
some master-mariners hold the barometer in
little esteem it supplied with instraments of this
olass,  Mr. Pastorelli told mo that he heard a
oaptain say that he had the barometer removed,
a8 it occupied some valuable space which was
required for another purpose, and on arriving in
the port of Liverpool, that very instrnment was
fon.nd. broken in an obscure corner of the ship.
This is asadillustration, and proves the absolate
necessity of improvement in the make of these
Instruments. By unsing large cisterns, tubes of
Proper capacity, scales which are known as con-
traoted scales, chemically clean tubes, pure mer-
cary, and properly-contracted bores, inetruments
can be made which shall read with 0-0lin. or
0'02in. at every part of their scales, when com-
pured with a standard barometer, and they ought
toand can be sold at & moderate price. The
oontraction of the tube in a marine barometer
ought to be carried only so far as to allow the
utmoat freedom of action of the mercury without
pumping. When the ship is in a heavy ses,
When first suspended, the screw at the bottom of
the tube beiug withdrawn as far as possible, the
mercury should fall in the tube through the firat
inch in 40 rec. to 60 sec. It shonld fall through
the socond inch in less than 2 min., and should
be at its true reading within or about 15 min.
from the time of first suspension. Suchan instra-
ment, however quickly atmospheric changes may
be taking place, will take up its true readings
Wwithin 0°0lin. within one or two minutes, and
this degree of accuracy is practically correct.
On removiog such an instrument before packing,
1t shonld be taken down without touching the
8crew at the bottom, and inclined with its cis-

downwards, at an sngle of 45 deg. to

60dog. ; the tube will be filled in this position
iun three or four minutes; then hold the instru-
ment horizontally, and drive the screw at the
bottom nearly, but not quite, home. With these
precautions, the instrument will continue good
for many years—infact,till broken. During the last
few months I have had frequent interviews with
Mr. John Browning, of 111, Minories; Mr, F.
Pastorelli, of 208, Piccadilly; and Mr. Zambra,
of 1, Hatton Garden, who have undertaken to
make marine and upright barometers of this
character for my examination; and I have also
undertaken to examine every one made by these
makers, and to give a certificate with every in-
strument which complies with the above condi-
tions. This will, I think, effcctually meet the
difficulty to which I have referred. I fecl oonfi.
dent that if our seamen had been provided with
truthfal instrumenta during the fearfal storms of
Wednesday, the 22nd November last, and on the
Friday following—the storms of those two daye
and nights would not have proved so disastrous
as they did to life and property.

In corroboration of my remarks, I may men-
tion one or two cases. Some four or five years
ago Her Majesty’s steamer *‘Porcupine” was
croising off 8t. Kilda, in the Hebrides. Captain
Otter, R.N., caretully observing the gradual full
of the mercury to the extent of 1}in. between
8 a.m. on one day and 3'26 a.m., at once ordered
his ship to be made as snug and tight as possible.
The harricane at the latter hour burst out with
fearfal violence, swept off the little island nearly
the whole of tlie agricultural produce of the poor
people, and caused lamentable havoc amongst
the shipping and fishing-boats that happened to
be out in those seas at the time. But the  Por-
cupine ” wesathered out nobly the storm ; and in
lieu of being in a thousand pieces, the good ship
was engaged a fow days afterwards iu & mission
of meroy in bringing food to the poor isianders.
I am sare that every assistanoe will be cheerfally
rendered by the National Lifeboat Institation to
save life—whether by lifeboate, ship’s lifeboata,
seamen's lifebelts, fishing lifeboats, or, lastly,
bat not least, in its great and good work, by
helping the sailor on board ship to poesess a
teuthful and cheap barometer—a scheme which
is indeed only an exteuvsion to the sea of the
coast barometer system of the Institatiom; and
thus prevent, as far as possible, by timely warn-
ings on board ship, the necessity of calling into
ure the last but most glorious assistance—the
services of the lifeboat itself.

JAMES GLAISHER.

Blackheath, December, 1865,

LITERARY AND PHILOSOPHICAL
SOCIETY.
Ar a recent meeting of this society, Mr. Dancer,
F.R.A 8, read a paper *On the Illumination of
Opaque Objects under the high powers of the
Microscope.” The author’s attention was drawn
to a paper on this subject, by Mr. H. L. Smith,
of Kenyon College, which appeared in the
MEcHANIOS' MagazZINE of October 20th, 1865.
Mr. Smith had contrived a plan for the illumi.-
nation of opaque objects by placing a small
mirror in a rectangular box, which could be
attached to any ordinary microscope ; this mirror
was made adjustsble immediately over the open-
ing of the back of the objective, a light was
placed at the side of the box and reflected down
through the objective on to theobject. In this
manner the object could be illuminated when
the high powors were used. The author not
having time to make one of Mr. Swith’s appara-
tus, thought it possible to arrive at similar results
by the employment of the binocular microscope,
an instrument which is now more common than
a monocular instrument.  The trial quite
answered his expectations. The simplest method,
and one which gave good results, is to remove
the eyepiece from the oblique body and fix a
reflector on the top of the body in such a manner
as to throw the rays of light down to the Wen-
bam’s prism, and thenco through the objcct glass
on to the object. If a plane mirror is employed,
a lens of suitable focal length should be placed
in the body in order to get the field of view en-
tirely illuminated. A concave mirror or lenti-
cular prism can also be used for the same purpose,
providing the focal length is adapted to the
length of the body and object glasses. Various
modifications can be adapted so as to vary the
character of the illumination to suit the particular
object to be viewed. In some cases the Wen-

ham’s prism may be withdrawn s little, to pro-
duce the proper effect. Uncovered objeots only
can be seen to advantage, owing to the light
reflected from the surface of the covering glass.
The surface on which the objects are mounted
should reflect as little as possible, and be a
marked contrast in colour to the object.

At a subsequent meeting Mr. Dancer referred
to the above paper and proceeded to describe
another method of illuminating opaque objeots,
which, being equally applicable to monocular and
binocular microscopes, sppeared worthy of some
conaideration. In the method of Mr. H. L. 8mith,
andalso in the use of theWenham’s prism, there is
» considerable loss of angular aperture, which is
s very important i jon; it ocourred to
the author that by modif;irﬁ Mr. Bmith’s con-
trivance this loss might be diminished in some
degree, and this has attempted in the fol.
lowing mauner. Instead of placing the mirror
iramediately over the opening at the back of the
object glass, a small um 1-8in. in diame-
ter is introduced into the front of the body
of the microscope, 2lin. abore the top of the
objective. A lateral opening is made in the body
at right angles to the speculum, for the admis-
sion of light to bo reflected down through the
objective to the object below. The interposition
of the small speculum did not produce any dis-
agreeable effect in the fleld of view, and in the
examination of objects it was easy to use that
portion of he field which was between thecentre
and the edge. With proger manipulation very
good definition could be obtained by this method,
when the speculum was of the proper curvature.
This contrivance could always remaiu attached to
the microscope without interfering with the
general appearance of the instrument; and when
the use of the speculam was mot required, it
could be withdrawn or tarned aside out of the
field of view, and the aperture at the side of the
body might be oclosed by a small shutter, It was
obvious that the use of the binocular body is not
interfered with by this arrangement.

————

INSTITUTION OF CIVIL ENGINEERS.

Tuzr annual meeting of the Institution of
Civil y was held on the 19th inst., Mr.

. B. M'Clesn, President, in the chair. The
report referred to the twelve papers resd dur-
ing the seasion, and stated that the num-
ber of elections bad been 142, of deceases 21, of
resignations 5, and of erasures 8, leaving an
effective increase of 108, and making the total
number of members of all classes on the books
on the 80th of November last, 1,208. This was
an increase of nearly 9 per cent. on the present
number in the past twelvemonths, With regard
to the Benevolent Fund, ivstitnted about twelve
months ago, the report stated that the donations
actually received had smounted to £22,782 17s.,
and the annual subscriptions for 1865 to
£712 16s., being in the former case a little in
excess of the sum promised, and in the other an
increase of 30 per cent. A private bill to be
submitted to Parliament in the ensuing session,
and for which plans had been deposited and tho
usual notices served, appeared calcalated to affect
very scriously the intercsts of tho Institution.
This was in reference to that part of a project
entitled ¢ Houses of Parliament Approaches,”
which contemplated the compulsory purchase of
all the property on the north side of Great
George.street, including the house occupied y
the Institution.

After tho reading of the report, Telford medals
and Telford premiums of books were presented
to Messrs. J. W. Bazalgette, C. Reilly, E. H.
Clark, and Captain H. W, Tyler, R.E.; Telford
premiums of books to Messrs, T. Hawthorn, E,
Fletcher, E. Johnston, G. O. Mann, W. J. W.
Heath, and J. Taylor; and the Manby premium
in books to Mr. H. B. Hederstedt.

Votes of thanks having been passed to the
officers for their services during the past year,
the following gentlemen were elected to fill the
several offices on the council for the ensuing
year :—John Fowler, President ; Joseph Cubitt,
Charles Hutton Gregory. Thomas Hawksley, and
John Scott Russell, Vice-Presidents; James
Abernethy, William Henry Barlow, John
Frederic Bateman, Nathaniel Beardmore, James
Brunlees, Thomas Elliot Harrison, George Wil-
loughby Hemans, John Murray, George Robert
Stephenson, and Charles Vignoles, Members ;
and Joseph Freeman and John Kelk, M.P,
Associates,
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IN the specification of a patent granted to Mr.
W. M‘Naught in 1862, a washing machine is
described, ,in which the fibre is fed into a
trongh at one end, and by means of sorew blades
or propellers on a longitudinal axis the fibre is
carried to the other end of the trongh, together
with the liquid in which it is immersed, and
there the washed fibre is deposited on an endless
apron, which raises it out of the trough, and de-
livers it to squeezing rollers, whilst the liguid
being driven throngh the apron returns under a
false bottom, with which the trough is furnished,
to the end at which the fibre is fed in. The pre-
sent invention, which has been patented by
Messrs. J. and W. M‘Naught, of Rochdale,
engineers, has for its object the improvement of
such machines, and for this purpose (referring to
washing machines) instead of employing an end-
less apron, which performs the office of a travel-
ling sieve, they use an inclined stationary sieve
or trougb, upon which the materials and liquid
are propelled ; by the action of the screw blades
the liquid passes through the sieve, and the mate-
rials are deposited thereon., From this inclined
sieve or trough the materials are moved up an
inclined plane, by means of a series of scrapers
attached to a frame. This frame rests on gnides
parallel with the inclined plane, and has a recipro-
cating motion imparted to it. Tho use of the
guides is to support the frame and prevent the
scrapers from rubbing upon the sieve or incline.
When the fibrous material has been raised to the
top of the incline it falls upon a series of rollers
all revolving in one direction. These rollers con-
vey it to the squeezers. The last of these rollers
should be as small as possible consistent with
strength.

In the annexed engraving, fig. 1 is a longito-
dinal section of one of the improved machinss
applicable for washing wool or other fibrous
materials; and fig. 2 is a plan. In figs. 1 and 2,
a is a cistern ; b a false bottor: in the same, sup-
ported by stays, and perforated for a short dis-
tance from the end ¢ with small holes; dis a
shaft supported in bearings on the cistern, upon
which are fixed the propellers ¢ ¢; fis anin-

WASHING AND DRYING WOOL.

clined sieve or trough, of perforated metal, or
other material, up which the wool or other mate-
rial is carried by means of the lifter g to the
small rollérs k h, and by them forward to the
squeezer rollers ¢ 4. In figs. 3,4, and 6 o' is a
frame of wood, or any other suitable material, to
which are fixed teeth or prongs b' b for raking
or carrying wool along; c' ¢ are brackets fitted
to frame on which the cranks k aot to give it
motion ; d' d' are strips on the frame by which
it is supported as it slides along the ledges u u,
and which prevent it from going too low into the
sieve or trough f, in which it works, so
a8 to keep the teeth or prongs b' b! from bearing
on the bottom of the sieve or trough. The wool
or other material to be operated upon is put into
the cistern a, above the false bottom b, along with
the necessary liquid. The shaft d being set in
motion by pulley j carries round the propellers
¢ ¢, which are so curved and set as, while soour-
ing the wool, also to carry it along to the bottom
of the inclined sieve or trough f, which is of
sheet;metal perforated all over with small holes.
The lifter g, as before described, is made to move
backwards and forwards in the sieve or trough
f by means of the oranks k k, which are made
to revolve by the wheels 1 I, which receive their
motion from the wheel m fitted on the shafc n,
on the other end of which is fixed a pulley o, set
in motion by a strap from the pulley p on the
shaft g, which is driven through the pulley r.
The rake or lifter is lifted up by crank pina s s,
as they enter the loops t ¢, and carried down
towards the propellers as the cranks pass over
the top centre, then, as the cranks continue to
revolve, they drop the rake or lifter on to the
ledges u u, and then by passing against the faces
of the brackets ¢! ¢! they push the raker or Lifter
up the inclined sieve or trough, and 8o the wool
or material is carried forward, and some of it
is thrown over at the end on to the rollers & h,
which are all made to revolve in the same direc-
tion, that is, towards the squeezer rollers ¢ §, by
means of the small wheels represented by dotted
circles v v in figs. 1 and 3, which are also set in
motion by the pulley wdriven by a strap from the

pulley @ on the shaft gq. This sbaft ¢ also com-
municates motion to the squeezer rollers ¢ i by s
pinion and wheel ; it also actuates the beater y.
The beater y revolves at & high velocity, open-
ing and throwing the wool or material to the
back of the machine as it leaves the squeezer
rollers. The water pressed from the wool as it
passes through the squeezer rollers falls inio a
trough %, and from thence along another troughs!
into the cistern &, and passing along under the
false bottom b, when it is heated it rises through
the perforated plate at c, where it comes again
under the action of the propellers.

The improvements in drying consist in employ-
ing a series of rollers all moving in the same
direction, actuated by carrier wheels, bevel
wheels, worm wheels, or by other means, the
peripheries of which rollers may be either per-
forated metal or wire gauze. At the opposite
end to which the gearing is attached to such
rollers is a pipe furnished with noazles, which
protrude into the ends of such rollers. Into this
pipe heated air is forced, and oonveyed by the
noszles into the interior of the rollers, from
whence it escapes through the perforations in the
metal or the meshes of the gauze. Underneath
the said rollers is a corragated shelf or platform
fitted to the under side of such rollers. The
fibrous material is laid upon these rollers, carried
forward, and thereby subjeoted to the sction of
the heated air, and it is dried as it travels over
them. These rollers may be either continuous
or in tiers one over the other, and arranged so
as to convey the material backwards aod for-
wards, and to allow it to fall from the upper
tiers to the lower.

The mechanism for working each of the 13-tou
300-pounder Armstrong guns, with which the
* Bellerophon,” 14, 1,000-horse power, is to b
: N i:l now in eon:uog:‘ ;o;mmd%t;kon ’3 th:
acto! epartment a! m yard,
mn.nﬁotnrord tmofthe mn%l;inery lebomgt‘od bmfl'ied s:::a‘:z
in_order that it may be comp! y
*¢ Bellerophon * is ordered to be ready for undock-
ing—the 31st proximo.
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presses, straw and hay cutters, smut machines,
cane sphtters, corn outters, &o., &o. The cal-
tivation of the Chinese sugar cane has led to the
invention ofsugar cane mills and evaporators of
all shapes and sizes, and several ingenions
gentlemen have invented various modes for
enabling ocattle to supply themselves with any
quantity of pure water. Then there are all sorts
of water pumps, elevators, portable steam
engines; wood sawing machines, brick and tile
making machines, machines for laying drain
tile, portable gates, fonces, sheepfolds, &c.

DISCOVERIES fN AGRICULTURAL
CHEMISTRY.

Br Dk. F. Ceacs Carveet, F.R.8, F.C.8.
(Concluded from page 378).

Brrorx asking your especial attention to some of
the mcst important mineral matters which exist jn
soils, I wish tosay a few words on some ofth re.
searches published a few years since by Professor
Way, in which that gentleman showed that soils
bad the power to retain with great tenacity certajn
mineral matters, which, although soluble in water,
could not be removed from soils even when brought
into comtact with great quantities of water, %e
further demonstrates that if he made to percolate
through a given quantity of soil certain solable
salts, such as those of voda, potash, and ammonis,
these would be retained in the goil, whilst the acids
with which these bases had been combined would
unite with somae of the elements rreviouuly existing
in the soil, pass off, and the alkalies themselves re-
main fixed. Thus, according to him, the reteniive
power of soils was due to the presence in them of a
small quantity of double silicate of alumina. Thus,
for instance, a double silicate of alumina and sods,
when brought in contact with lime, will part with
soda and take up lime; ‘but if this silicute, in ite
turn, is in presence of magnesia, the lime will pass
in solution and the magnesia be retained. If, then,
a salt of potash is empg.\yed, the magnesia will be
removed from the double silicate and the potash
take its place. If ammonia be brought in contact
with the nbove silicates, except that of potash, it
will substitate itself for soda, lime, or magnesia.
These valuable researches prove to farmers that
they bave nothing to fear as to the loes of any
valuable manure, such as compounds of ammonia
and potash, which they might emgloy a8 manure
on their lands, even if theso were drained, for the
potash or ammoniacal selts employed by them as
manures and spread on the surface would not pass
off in the drainings of the land, but be retained b

the soil under the form of a double silicate unt{l
required by Elanto, and decomposed under the in.
fluence of that mild but still ail-powerful force
called vitality. The researches of Professor Way
have been extended by those of Dr. Voelcker, who,
instead of employing simple salts, employed com-
plicated liquids on various classes of soils, namely,
caleareous clay soils, and ferruginous, sterile, sandy
roila, and obtained the following results :—1. That
the calcareous clay eoil absorbs about six times as

much ammonia from the liqguid manure as the |t

sterile sandy scil. 2. That the liquid manure in
contact with the calcareous clay s0il becomes much
richer in lime ; whilst during its passage through
the sandy soil, it becomes poorer in lime. 8. That
the calcareous soil absorbs much more potash than
the sandy eoil, 4. That chloride of sodium, in con-
formity with the results of other observers, was not
absorbed to any extent by either soil. 5. That both
soils removed from the lignid most of the phosphoric
acid. 6. That the liquid in passing through the
calcareous soil becomes poorer; and, on the other
b%d, in passing through the sandy scil becomes
richer in soluble silica. These researches of Dr.
Voelcker led him to a somewhat different conclu.
sion to that adopted by Professor Way, He does
not think that the silicates of ammonia and mag-
nesia that exist in soils have all the retentive
power attributed to them by Professor Way, but
that pctash and ammonia are retained in soils by
the peroside of iron and alumina which they con-
tain,actingas weakacids withrespect to the alkalies.
He also considers that it is the same oxides which
act as fixing agents of the phosphoric acid that may
be added on soils as manure, under the form of
superphosphate of lime, or similar compounds,
The researches of P. Thenard, Way, and Voelcker,

more or less abundantly in vegetables, and which
are found to compose the ashes left by vegetable
matters whea incinerated. The following gives the
amount of mineral mattersin a thousand parts of
many of our ordinary agricultural products:—
Mineral mattersin plantsin 1,000 party. Wheat,
about 20; barley, 30; oats, 40; rye, 20; maize,
15 ; beans, 30 ; peas, 30 ; potatoes, 8to15; turnips,
5to 8: carrots, 15 to 20; wheat straw, 50; barley
straw, 50 ; oat straw, 60; rye straw, 40; meadow
hay, 50 to 100 ; clover hay, 90; ryegrassbay, 95.

‘i’he secoad table gives you an outline of the rela-
tive proportions of some of the most important
mineral substances existing, in the ashes of several
of the commonest cereals and roots cultivated by
our farmers :—

MINERAL MATTERS IN PLANTS.

g a
) =
_‘é 'g =2lo|3 |8
El& |8|a|8I&

Petash..................| 237 136 | 262 220| 557, 419
91| 81 |—|116| 18 b1

| 28 26| 60 49| 20186

10| 75| 100 103| 52 b3

7 15| 4| 13 5 18
Phosphoric acid......| 500 390 | 438/ 495 125| 76
Sulphuric acid ......] 8 1| 105! 9| 136, 186
Silica ......... ] 12] 273 o7 4l 42 79
Chlorine ............ .| — |traces 3 — 42! 86
998| 997 | 999'1009] 997 999

These tables naturally point out the great variety
of mineral matters that enter into the composition
of the ashes of plants, and aleo will familiarise your
minds with the important relations which some of
those minerals bave to the growth of plants which
contain them. But before adverting to the part
which some of these minerals play in vegetation, it
is desirable that I should refer to the relative quan-
Lities of mineral matters taken from the soil where
they are grown, in what is called by farmers a rota-
tion of crops.

ROTATION OF CROPS,—QUANTITY OF PRODUCE
REMOVED FROM ONE ACRE OF GROUND.

1bs.

Bulbs ......... 51,000

lst year—Tarnips stteet { Tops.......o.... 14,000

1) S, 116

20d ,, —Barley ... g::;:lv — gio‘m
Clover .....cceeeeenenn . 2,030

rd {Ryenm............... 2,’020
PN |
77,736

20,514

" Orgamic ............ 57,222

Although these tables illustrate the quantity of
© mineral mattess, thelr variety, and relative pro-
portions existing in plants, and lastly the total
amount of the various minerals which a rotation of
crops removes from the soil, still they do not point
out to youn which are the 1nost essential to vegeta-
tion. Perhaps the word ** essential ”” which I have
Just used, is not correct, for all the mineral matters
found in a plant must be essential to its existence
and to its growth; but some of thesa minerals exist,
uenerally speaking, in soils, and that in sufticient
quantities for the wholesome growth of the plant;
others are in minute quantities, and they are soon
removed by successive crops, and if the mineral
elements which compose that soil cannot by their
decay or chemical decomposition set free, or bring
into fit condition for the coming crop, these pecu-
liar, rare, and still essential clements of vegetation,
the soil will nct reproduce the crops which require
for their production these peculiar mineral sub-
stances. For example, a suflicient quantity of
phosphates for turnips, or a sufficient quantity of
potash for mangolds, or u sufficient quantity of
silicates and phosphates for wheat and other grami-
nous plants. ~ It, therefore, becomes necessary that
Ishould dwell for a few minutes on some of the
most important mineral substances that should
exist in the ecil for peculiar crops, or should be

point to the interesting fact that some of the most
apparently useless elements in soils, euch :
mina, oxide of iron, &c., are in reality th
useful, for although they do not take an acti
in promoting vegetation, still they are the
by which essential substances, such as fumi
phoaphoric acid, potash, and ammonia, are r¢
and stored in soils until required to promote
and vegetation.

Before drawing your attention to a few of t]
stances that a soil should contain, not only to
it to support vegetation but to promote it in
degree, I deem it my duty first to give her
tables which shall give you an idea of the va..vwe
mizeral matters which chemists have found to exigt

added to it as a manuro if that soil is exhausted
of those treasures of vegetation.

The first substancer beionging to thie class to
vhich I desire to draw your attention is phosphorus.
It is only within the last fifteen or twenty years
hat the importance of paosphorus to vegetation
128 been demonstrated. Although experience had
ed certain farmers to the knowledge that phos-
>hates—for example, ground bonee—would promcte
‘he growth of meadow Jands, still the honour is dug
.0 Liebig not only of having pointed ont but proved
‘he importance of phosphcrus, or rather of phos-
shates, as casential element s of the rapid growth of
plants, and especis:lly of rcots, for he was the first

benefits to be derived if, instead of using phos-
phate of lime in its insolublo state as it exists in
bones,* it was added to soils cither in a soluble
condition or in one which might easily become so
under the influence of certain nts to which I
shall hereafter refer. It is since the publication of
his ideas that we have had the researches of Bous.
singault, Lawes, Dr. Gilbert, Dr. Voelcker, and
Ville, who have shown on the one hand the import-
ance of phosphates to vegetation, and on the other
the extremely small quantities which exist naturally
in soils; for chewists have been able to discover
only tracesof phosphoric acid in ordinarily culti.
vated soils, and thess minute quantities had been
traced as existing in primitive rocks forming thore
soils; and, although I am quite ready to admit
that agricultural chemistry s still in its infancy,
and can at the present time give only here and
there useful information to the farmer, or insights
into certain phenomena which take piwe in agri.
culture, still it cannot be denied that when we con-
sider that it is only within the last twenty or thirty
years that chemistry bas really attempted to un.
ravel the mysteries attending vegetation, and also
to give a clear and scientific explanationof facts
which hundreds of years have revealed to man, we
cannot deny that in pursuing the same course for
hundred years, most invaluable and enlightened
information will be thrown upon agriculture, and,
instead of being the result of mere experience,
which often leads to failures, the farmer will base
his_operations on sound and scientific principles,
which will enable him to obtain from his land the
full yield it is capable of producing. The best
proof of the correctness of this statement is that in
England, where chemical agriculture Las made the
greatest advance, farmers as a rule have ceased to
allow the land to lie fallow—an operation which
had for its object to allow the atmosphere to act
upon the mineral elements of the land, so as to
modify them in such a way as to liberate some of
the scarce and still essential elements of vegetation,
such as potash and phosphoric acid. In fact, so
trae is the rapid removal of phosphoric acid from
what we call fertile land and its importance to the
successful rotation of crops now adopted by most of
the intelligent farmers of this country, that not
only are bones imported from Australis, South
America, and the continent, but even minerals,
such as apitite, are imported from Norway, an
phoephorite from Estremadura, in Spain, and also
under the form of semi-fossilised guano, underthe
names of Lambrero and Kooria Mooria guanos.
But even these abundant sources of phosphoric
acid do not appear to be sufficient to supply the
large demand that there is at the present Eny for
phosphates or superphosphites for agricultural
purposes, for large quantities of foesilised coprolites
abundantly found in Cambridgeshire, Suffolk, and
Bedfordshire are used eepecially under the name of
superphosphate of Jime. As to the modein which
they are treated to produce the valuable agricultu-
ral manure (superphosphate of lime) I must refer
you to the first lecture which I bad the bomour to
deliver before you last year, in which also you will
find the proportions of such superphosphates of
lime, the average composition of which I shall take
the hiberty of repeating here :—Soluble phosphate,
22 to 25 per cent.; insoluble phosphate, 8 to 10;
water, 10 to 12; sulphate of lime, 35 to 45; organic
matter, 12 0 15; nitrogen, 0'756 to 1'5. Although
superphosphate of lime 18 a soluble salt when added
by the farmer on the surface of his land, either dis-
solved in water or iz the state of a powder, still
this solubility must rapidly disappear when in con-
tact with the soil, for the soluble phosphate of lime
is due to the excees of phosphoric acid which it con-
taing, and the excess disappears when in contact
with the <oil as it meets, generally speaking, car-
bonate of lime or of magnesia, or oxide cf iron,
which neutralise the excess of acid, remdering
thereby the remaining portions of phosphate of lime
insoluble, It therefore becomes interesting to
inquire how an insoluble substance becomes rolu.
ble to render it fit to be absorbed by the spongioles
or the roots of plants, 8o as to convey it intothe
plants themselves. Thie is effected by carbonic
acid gas dissolved in water, which penetrates into
soils, or by the fumic acid discovered in soils by
Thenard, or by a non-neatral substance, similar in
its composition to sugar, which has also the power
of rendering scluble the insoluble phosphates exist-
ix}g naturally in the soil or added to it by the hand
of man.

Dr. Voelcker published, in 1863, in the * Memoirs
of the Royal Agricultural Society,” a most valo.

* The general composition of boves may be ocomsidered
to be as follows :— L

Blood Banzs, Y

-vessels .. o .

80;:;:?” {Ossehw oos aee :.: : : :

u * UFattymatters... we o oo ¥
Waerb ..... o e v s’ bl
Phosphate of lime .. o 3

Mineral b
Phosphate of magnesisa ..

Substances. ) 0,bonate of lims.., .. — !
Divers aalts ... w0 o e -

to call the attentiaia of the z gricultural world to the
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able paper on the absorption of phosphate of lime
and phospbatic manures by root crops. Among
the many facts which had a direct interest for those
employed in the cultivation of the soil, there is one
int connected with these researches to which I
esire to call your attention, and that is the rela-
tive amount of phosphoric acid which is required
‘I?’ an average crop of wheat or of turnips per acre.
ou may observe in reading over the following
table that whilst turnips require 39%lb. of phos-
phoric acid, wheat, which is considered a highly
nitrogenatetf crop, only contains 25%lb. of the same
substance. Thisstatement is correct so long as you
take the total weight of the crop produced by an
acre of land, for one acre of land will produce 20
tons of turnips and about two tons of wheat; but if
you take 100Ib. of each of these substances, then,
of course, wheat will contain a far larger proportion
of phosphoricacid than the turnips:—

ONE ACRB OF LAND.

20 tons
|_of Turnips. | Wheat.
. i Grain.,Straw.
Bulbs. Topa.;19201b'38401b
b. | Ib. | b | Ib.
132° 45°5 | 9‘75‘ 25
69 7 | — | —
esia . 625 2 375 375
Lime...... ... .3 685 1° | 105
Phosphoric acid. L2825 | 116 | 1625 95
Sulphari ¢ acid veee, 36° 25° 25! 525
Bilicd ..cvevieeereneenenne 3° 226 1 12875
Chloride of sodium ..., 19° . 1825 5| 995
Chloride of potassiam; — | 11'5
Carbonic acid............ 47" ‘36'25 - —

1400 132800, 525 119200

The researches of Mr. Lawes and Dr. Gilbert
have demonstrated thoroughly the truth that the
employment of superphosphate of lime as a manure
is useful for promoting the growth of wheat, and
is essential to the perfect success of a crop of tur-
nips. M, Ville has also published important papers
in the ‘““Comptes Rendus of the Academy in Paris,”
on ** The Influence of Phosphates on Vegetation ;”
and the following showing will, I hope, convince
you of the marked influence which they exercise on
vegatation :—Phosphate of lime and alkaline sili-
cates, 20°86 ; phosphate of lime, 18'80; earths and
alkaline silicates, 0'60; eartbs, 1'84.

But the most interesting data at which M. Ville
has arrived consist in that the presence of phos-
phates in soils determines a corresponding absorp-
tion of mitrogenated compounds by the plant; that
is to say, that if phosphates are supplied to a vece-
table, its growth will be partial; and if, onthe
other hand, ammoniacal salts or nitrates are sup-
plied to it the growth will be imperfect; but if both
of them be added to the soil, the absorption of the
phoephate will be increased as well as that of the
ammonia. This result is most interesting, not only
in an agricultural point of view, but also as # phy-
siological fact, for, until this important observation
of M. Ville, scientific men had merely studied the
immediate influence or nbsorption which the sub-
stance had on the vegetable or animal, withouat tak.
ing into nccount how these phenomena might be
modified by the presence of others. 1 look upon
the observation of M. Ville as one which will ulti-
mately be far more appreciated than it appears to
have been, and one which will lead to most import-
ant results in animal physiology and agriculture.
I shall ennclude these observations by giving you a
table published by M. Ville, and which clearly sets
forth the truth of these remarks: —

AMOUNT OF NITROGEN PIXED BY WHEAT UNDER
THE INPLUENCE OF THE FOLLOWING SALTS :—
Without ) With

nitrog: ['{

Phosphate of lime and

alkaline silicate ...... 815 20°08
Phosphate of lime ...... 725 1917
Earths and alkaline

silicates....cocveennenns 571 11'16

Earth..... 950

The extraordinary liberality with which the
Emperor of the French Las supported and en-
couraged all scientificresearches or inventions which
might tend to promote the welfare of his suhjects is
exemplified in the case of M. Ville, for the Emperor
has not only built a special laboratory for his use,
and placed a large greenhouse and other means
of investigation at his dispoeal, but hasalso allowed
him to experimert on one of his private farms.
And this encouragement has not beeu lost, for M
Ville bas arrived at some very valuable and practi-
cal results. Admitting that he wishes to ascertain
what the soil is deficient in, 80 as to produce a fall
orop, he divides, say, an acre of land into four parts

ds to one portion superphosphate of lime; to
another portion carbonate of potash; to another
portion caustic lime; and lastly, nitrate of soda.
He then placeson these sections of the acre the va-

rious crops which are intended to begrown, and he
soon finds ont which of the four manures should be
added to convert an ordinary yielding field into an
abundant one. This simple and practical mode of
proceeding has led him to use, as a general manure,
which he calls mineral manure, the following sub-
stances :—Phosphate of lime, 4 parts; carbonate of
potash, 4 parts ; caustic lime, 1'6 parts ; and nitrate
of suda, 6°5 parts. The results have been most satis-
factory, and among the many he has published dur-
ing the last two or three years I shall simply give
the following :—

TOTAL CORN PER ACRE,

Unmanaured...... ....... 990 926
Mixed mineral manure. 1192 987
Ammonia salts ........ eeeeenne 1471 1018
Mixed mineral manures and

ammonia salts.................. 2295

STRAW AND CHAFP® PER ACRE.

Unmanured........ceceeun.... veeee 1625 1459
Mixed mineral manure........ 1804 1528
Amunonia salts .................. 2536 2705
Mixed inineral manure and

ammonia salts................. . 4176 4016

Allow me to pass from these highly.interesting
and practical results obtained by M, Ville to those
not less valuable published by Dr. Voelcker on an-
other mineral matter, which, like phosphorio
acid, is only found in small quantities as a
nataral product in soils, and which, if absent,
like phosphoric acid, renders the soil un-
profitable to the farmer. That substance is
potasu. Dr. Voelcker has not only studied the
action of one compound of potassium, say the
caustic or carbonate of potash, but he has examined
the ac'ion of these and also of sulphate of potash,
chloride of potassium, and nitrate of potash, and to
enable him to arrive at the correct result he had
compared theactionofthese different salts of potash
on various classes of soils, namely, calcareous stiff
clay, fertile sandy loam, pasture land, marly soil
and sterile sand; aud he has come to the genera
conclusion that when salts of potash are added to
these soils, although the quantity retained by them
varies with the nature of the compound of potassium
used or the nature of the soil operated upon, still
the s0il will retain the potash and not allow it to
pass off in the water which may issue from it by
drainage or otherwise. If he employs a salt of
potash, say the nitrate, sulphate, or chloride, the
sulphuric acid, the nitric acid, or the chlorine will
combine with th3 lime or the magnesia, aad evenin
some iustances with the ammonia which the soil
may contain, while the potash will substitute itself
to either of these bases which were in the silicate
demonstrated to exist in soils by Professor Way.

As mankind increase on the surface of the gl’;)be,
and their wants proportionately become greater, 8o
by a marvellous and admirable dispensation of Pro-
vidence, the power of the production of the soil to
meet the wants of man is developed. A striking in-
stance of thisis given in the application of chemical
discoveries to the cultivation of the land to
make it commensurate with the growiog require-
meuts ofthe people. Thus, for example, we find stored
in various parts of Eng'and—Suffolk, Cambridge-
shire, and Bedfordshire—large beds of coprolites, or
the refuse of antediluvian animals buried there for
thousands of years unknown to man, and its value
unappreciated. Further, chemists have discovered
in Norway mountains of phosphate, under the
form of a‘;\itite, and tracts of land of phosphorite in
Estremadure, in Spain, The same remark applies
with equal force and truth to salts of potash. Their
snpply up to the present time has been limited, as I
stated to you in my last lecture, in speaking of the
discoveries of M. Ballard, whose name I mentioned
with no undue praise, as showing the benefits
which society may derive from the extraction of a
double chloride of potassinin and magnesium from
the ocean. Strange to say, within the last few years
this identical salt has been discovered in large
quantities as a mineral at Stassfurth, in Saxony,
and although this mineral exists as a stratum under

s of ordinary common ealt, and its discovery
dates only three years back, there are at the present
time 14,000 men employeﬁ in the factories which
have risen on the spot for the extraction of the salt
from its mineral, and its conversion into the various
products required by the trade. This mineral,
which has been called cannallit, and which assumes
a thickness of 1,000, is composed in 100 parts, as
follows :—Chloride of magnesium, 31°46 ; chloride
of potassium, 24'24; choride of sodiam, 510;
chloride of calcinm, 362; salt of lime, 0°84 ; oxide
of iron, 0°14; and water, 35'37. It may be con-
sidered as & definite chemical compound of 1
e?uivnlent of chloride of potassium; 2 equivalents
of chloride of magnesium ; and 12 of water. I have
not the slightest doubt that when this important
discovery becomes generally known to our salt
manufacturers, they will also tarn their attention
to the nature of the minerals composing the sub.
8oils of their salt-beds, and will discover cannallit,
and thus confer on the country a great boon by pro-
moting its agriculture., The popularising of this

fact may confer a great benefit on those ealt-mine
proprietors who are working their mines for rock
salt, and who have not filled their mines with
water, 80 a3 to take from them a brine containing
the salt they require. I have no doubt that if can-
nallit is discovered in Eungland, it will in many in-
stances modify entirely the present method of work-
ing salt mines.

Lime.—Too much importance cannot be attached
to the presence, in certain proportions, of lime in
soils, for it is one of the essential elements of ashes
of plants, and is necessary to their growth, In fact,
Dr. Voelcker says:—‘‘ We know practically how
essential the presence of lime is for the hLealthy
growth of every kind of cultivated produce. On
soils very deticient in lime, most crops, especially
green crops, are subject to allkinds of disease; and
consequeuntly, roots fail altogether on such land,
even 1f it has been liberally manured with good
yard dung or guano. Up to a certain stage, corn
and roots grown under such conditions appear to
thrive well, but as the season advances they sustain
a check, and at harvest time yield a miserabl:
return, The remedy for such failures, which aro
not at all uncommon in localities where poor sandy
soils prevail, is a good dose of lime or marl, and
then, and only then, farmyard manure or goaan»
may be applied to the greatest advantage. Marl or
lime alone does not suffice for meeting all the re-
quirements of our cultivated crops on such pucr
sands, and though calcarcous minerals supply =
most necessary eloment of plant-food, and by acting
on the latent stores of food in the soil produco at
firat a most strikingly favourab!e effect upon vegota-
tion, they soon fail to produce the desired effect if
repeated too often, to the exclusion of other fer-
tilising matters. On the other band, tha muest
liberal application of farmyard manure of the best
quality never produces so beneficial and lasting an
effect on poor sandy soils as when they have becn
previously well marled or limed. On sach land no
doubt the proverb holds good :

Lime and marl without manure
Only make the farmer poor.
Bat at the same time I have a strong impressinrn
that on such land manure, without lime or marl,
does not help much towards paying the rent.
There are some 30ils which swallow up manure,
with, 8o to speak, an insatiable appetite, witliout
ever feeling the better for the manaure; they are
appropriately called very hungry. Oa all such
soils I bave no hesitation in saying much manure is
wastad, or the most 18 not made of it, if, previcusly
to the application of farmyard manure, guano, &z,
the land has not received a good dose of marl or
lime. My recent filtration experiments point out
the reason why marl or lime is peculiarly valuable
on poor sands. It is not merely by supplyinzin a
direct manner a deficient element of nutriticn that
lime acts so beneficially on such soils, but becauso
it preserves in the soil the more valuable fertilisin.s
matters, which, like salts of potash or ammonia,
rapidly filter through sandy soils, uuless a sufficicut
quantity of marl or lime has been previously upplicl
to the land. By these means the bases of the more
valuable saline soluble constituents of rotten dun:
or of guano are retained in the 8oil, whilst the acids
filter through it in combination with lime, a con-
sgitn:nt which is, comparatively spcaking, inexpen.
sive.

The evening is too far spent for me to attempt to
enter into the valuable researches of Mr. Lawces
and Dr. Gilbert connected wi.h meadow lands an
the feeding of cattle; bat I would strongly recom-
mend those who take an inter.st in these branches
of science to consult the papcrs published by those
gentlemen in the * Journal of the Royal Agricul-
tural Society.” I would also call your attention to
a paper on the same subject by Mr. John Coleman,
as well as a talented lecture wl.ich that gentleman
delivered a few weeks since b>fore this sociely, in
which he gives most importaut information to tl:
farmer respecting the cheap fecding of cattle. T
hope that you are now convinzed of the truth of the
assertion which I made at tho beginping of this
lecture, that no country possesses men better
informed than those who exist in England on scien-
titic agrienlture.  In fact, we can hoast, especially
if we give the lead to Scotch farmers, of being th
leading nation in point of agricultural progress.

@orrespondence.

CONDUCTION AND INDUCTIVE
RETARDATION.

TO THE EDITOR OF THE " MECHANICS’ MAGAZINE.”
81r,—As you noticed in your issueof theSih

inst. Mr. Waterson’s paper on Electric Condu:-
tion, perhaps you will allow me to make a fou
remarks on the same subject. It scems somewhzt

strange that any man should theorise on a matt. v
which is placed, as I conceive, beyond the pale of
theorisation byactual fact. Surface conductibility, |
believe, is no new theory, nor is it peculiar to M.
Waterson, but it should be a theory no long.:.
That gentleman may surely save himself the troubi:



