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F PEAT FUEL.

. Thero is littlo doubt but that tho manufacture of peat fucl

‘ in the Provmcg of Quebec is destined, at no distant tine
;\.ssumc proportions far exceeding the prescat sule of opera.
ions,
continuous increaso

| middle of lust month o number of gentiemen were tnvited
| by the President and Directors of the Canada P. at Fuel Com.-
| pany toinspect the works of the Company at St. Hubert, about
six miles from Longuenil. On tho ariival of the party at the
bog they were conveyed over a portion of th ground and
emborked on board a large scow which had been covered in
and decorated with evergreens It was slowly towed through
acut wade by the pr-vious excavation of peat, which is about
6 milcs in length and about & to 6 fect in depth.  The barge
traversed the extent of the cui to the point where new ex-
cavations had been made. The works have now been in
operation for about five years, during which time 25 miles of
peat have been taket out. There are 250 men at present eru-
ployed on the works at St. Huburt, with three cveavators
driven by powerful steam engines each cutting about 250 fect
per day abous 6 feet deep. A new and importaut feature in
the drying process has been introduc-d which <annot fail to
be of immense importance to the interests of the Co.npany.
Rows of 1acks have been erected alung the canal in which the
peat is placed, and it is thus dricd in one quart:r the time
employed by the old process,

We hope, before long, to be able to give our readers an
illustration of the machinery employed at St. Hubert. in our
last nwber wo refer to the peat machinery designed and
manufactured by Messrs, Clayton, Son, and Huwlett, and to its
working at their establishment in the Woudficld-road, Harrow-
road. Since the machiuery was described in onr columns
several alterations have been made in its details, improve-
ments having suggested th mselves to Messrs. Clayton in the
course of 1ts working. We now, thercfore, illustrate on page
91, from Engineering, the latest arangement, the engraving
having been prepared from a photogr.ph of the apparatus
taken as it stunds in Messrs. Claytons’ yard, ‘To follow the
course of manufacture with this apparatus we must begin
with the squeeziug tracks, which we huve n.t thought it
n.cessary to illustrate.  These are simply closed wagons run-
nirg uposn & light milway, and fitted with covers which are
secured when the wagons are filled. The sides and bottom of
cach wagon are perforated with small holes, and on: end of
the budy of the wagon is movabl. and is act .ated by a screw.
As soon as the wagon is loaded this movable end is forced
inwards bysmeans of the screw, and thus the peat is put
under pressure o a3 to rid it of sume of its surplus water on
ils way to the machine. These wagons are used when the
peat contains much surplus water, but in cases were the peat
18 not very wet, the ordinary tipping trucks only are required.
The: wagonsare hauled from the bog to tke works by a birrel
hoisting gear which is crected over the machine and from
which it is driven.

From thetrucks the peat is tipped into the verticul hoyp r
of the muchine, in which are inclined blades fixed upon the
vertical shaft. The blades break up the lumps of | cat and
press the mass downwards into the horizontal cylinder into
which it is fed by & worm placed on the central shaft. The
prat is thus brought within reach of th: propelling arms
which are fixed spirally around the central shaft in the hori-
zontal cylinder, and which pass between sharp steel knives,
The knives are made with dove-tailed feet and aré received
into corresponding grooves in a removable bar-plate, which
is secured in the side of the honzontal cyl.nder by bolts, By
I means of the scissor-like action of this internal machinery the
y peat is cut up into small picces and sque zed or kneaded

i that may Le rete ned inihe cells of the stalks, and (he peat is
f deprived of clasddity, or resiliency, so that iv s reduced to a

nosc of the machine, and may be of auy desired form. Fivo

Benerth the chamber upon which the moulding orifice is
fixed, and which is scen to the left of tho machine, is a roller

to | placed in successiun by a boy, so that they run in & continuous '
R ! 3 I y series underneath the moulding orifices and reccivo the peat
The deposits w1 immense and in view of the probably y issuing from them. As the front end of each tray comes up,
in the cost of conl, 8 houe fucl will | the workman severs the strenms of moulded peat by means of |
certainly attract greatur attention every year. About the ) & sliding cutter, and pushes the loaded tray forward until it 2

opposito the tray racks.
the rackp, where they remain for about three days, until the

shelving for final drying. The tray racks consist of uprights

strained.
stones or hard foreign substances p ssing in with the peat, is

right of the machine in front of the deiviag gear.
can Le screwed up to give any desired pres-ure, or resistance,
and when any substance having an objectional d.-grce of solid-

be 1g overcome, and breakage is thus avoided. The cylinder

amined, forcign substances removed, knives replaced, or any-
thing else necessary done.

it is interesting to notice the diffcrence between the peat dried

nature when dry has an open spongy appearance, suggestive
of cocoa-nut fibre,
bec mes compact and hard and assnmes a specific gravity of
from 1.05 to 1.10, whilst black decomposed bog zon lenses to
about 1.20. A sct of machinery to work 100 tons of crude peat
e.nploys in all ten men and five boys including diggers, engine
drivers, men in drying sheds, &c, g0 that the cost, allowing a

3s. 6. to 7s, per ton.
ed, varies consideiably, some kinds of peat being very rich

in heat-producing power, whilst others are very poor.
Canada prepared peat is said to do 5.06 the work of coal.

grate surface and slow draught are neces ary for ita most al
vantagcous combustion, and under such couditions its full

the concentrated form has been successfully used under strong |

) together, The fibres of peat are, by this treatinent, so divided | somewhat crroneously called the Parisian Atmospheric Tele-
i tha faality is gaven for sctting free all woisture and fixed air | graph Company. By tclegraphing we understand the trans-

cutting hnives are gradually r duced from the foeding to the | in London for thoe distribution of mails to and from the di.
dehvery end of cyhnder, the propelling arms being corres- | ferent post offices. 1t consists in the propulsion through

i
[
|
suitable condition for mo .Idwwg.  The spaces between the | to that which has been in successful operation for some titie :
pondingly placed.  The moulding onfices are adju-ted at the ) tubes of small carriages containing within them messages, etc !
J

|

table on which the trays for receiving the moulld peat aroe

opposite the cutting frime, in which several wires are strotch-
ed. These wires being brought down on the peat severs each
bar into picces § in. long, which is a convenient sizc for use.
‘The loaded trays are sent along the roller table until thoy are
The trays are then lifted off on to

pent will bear handling, when they are placed upon the open

with arms fixed upon them, between which iron rods are
The contingency of accident to the machinery from

provided against by means of a friction clutch seen to the
Thisclutck

ity passes into the machine, the clutch slips, its resistance

has a movable cover so that the interior may be readily ex-

Various kinds of peat have been tried by this machine, and

without having been prev.ously treated, by the machine, and
that which has been operated upon, Peat of very fibrous

The same peat treated by this machinery

fair amount for wear and tear, is placed by Messrs. Clayton at

i
The calorific . 2lue of peat, which bas been much question- !
In |
With regard to the intensity of peat, it appears from the prac. ;
tical usc of this fael in Canada and in Europe, t'.at a large

intensity isrealised. The form in which it is used is another |
consideration, that is whetherapplied in the form of condensed
peat or w.erely dried turf. In the latter case the fuel is too
light to withstand any considerable draught, whilst that in {

blasts, Experiments now being carried out by burning in a |
locumotive the peat recently made by Messrs, Claytons’
machine, give promise of its successful application in this |
direction  The value of peat charcoal too, has long been re- |
cogmser, and as the peat produced by this apparatus appears
to be i~ good form and condition for charcoal making there
arc grounds for anticipating its use in this respect. This
pointisalso being practically tested, and there is no apparent |
reason why this, as well as the other applications, should not i
succeed, in which case this condensed peat, being economically |
produced, will become a general mauufacture.

ATMOSPHERIC TELEGRAPH AT PARIS.
Wo illustrate on page 101 the despatching room of whet is

mission over wires of messages by means of electrical signals.
The system we are about to describe bricfly is exactly similar

These tubes are of small dimensions as may be seen by the
illustration and are laid down beside the gas and water pipes.
‘The system is composed of sixtcen tubes cach of which is

~ -

of these oritices iave hith rto becn used and have been found |
l conveni.nt in working.
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about 1300 yards in length. These sixteen tubes placcd! The idea of burning the straw as fuel to raise steam 18 not
cnd to end, ave separated by sixteen telegraph offices, the, quite new, Some years have clapsed since it was tricd, and
distance between each of which is traversed in rather less, not wholly unsuccessfully, in Russia, and aftcr avery primaitive
than a minute. The carriages might be scut more rapidly | fashion. The wheels next to the fire-box of the lucomotive
but the speed mentioned is found quitesufiicient The oldest | engine were taken off - the ash-pan and fire bars removed; 8
part of the work was constructed during the time of the | Lhuge pit was sunk in the ground lined roughly with brule or
Empire and consists of six tubes forming an almost regular , stone, 3f procurble: a sort of flue funnel at une side, yust the
hexagon, Thesc tubes are traversed cvery fiftcen minutes, area of the interior of the fire-box of the engine, which was -
by traina of small carriages or boxes which move with the | then placud right over this. The pit was filled with straw
sun. that was set ou fi_e, and continually fresh straw was thrown
On this central system are grafted two branch systems | in. Th- ure-box and tubes—in fact, the whole boiler and en-
and three single lines. Counting stoppages the trains travel | ginc—becume thus only a e prolonged from uver this straw
at the rate of move than a mile in five minutes It is said | furnace. Stcam was gently kept up, bur the waste of heat
that, when properly dclivered, a message should not take longer | was grent, the supply ot straw immense, as was the labour of
than when sent in & cab by a special messenger. The ¢ atns ; bringing that to the immovable point where the pit was once
are propelled by atmospheric pressure which §s obtained by | for all formed: and the exterior of the fire-boy, indeed tue
means of an ordinary air-pump piston. The manner in which | whole engine, became so heated as often to be destruyed, aud
the carriages are placed in the tubes is shown clearly in the | always mpidly injured. .
engraving. The despatch and reception of trains is com- | So matters stood until Messrs Ransomes and Co. turned
municated from station to station by electric telegraph , theirattention to the problem which they bave nuw so comple-
signals. The simplicity of the operaticns is manifested by | tely solved, namely, to adapt to the ardinary locumotive cugioe
the fact that three men suffico for the work of the central | such arrangements as should enable it to'be worked steadily
station, one of whom is also employed occasionally as mes- | and to its full power with straw fuel, these arrangements beng
senger. The principal work of the system, as may be gathered | as stmple us possible, as alone suited to the rude prople who
from its name is the distribution through Paris of telegrams | are to mannge them, involving the least possible amount of
from the provinces, change o1 eddition to the ordinary engine—of such a character
that the engine can be, with vely insigniticant amount of
charge, restore to its condition for burning coal, timber, or
GOODS LOCOMOTIVE AT THE VIENNA EXHIBITION. | any other fuel. These conditions fulfilled, it ix obvious that
3 besides the abolition of the waste and technical difticultics of .
Wx illustrate on page 112 ons of the nwmerous locomo- | the pit-bitning muthod, the great advantage would be secure
tives exhibited at Vienna. This is an cight.coupled cngine | that the locomotive now could follow its fuel in place of the
constiucted for mountain service on the Royal Hungarian | fuel having to be brought from a distance to supply it. This
State Rt})h&:ay&_ The cyl‘lndcrs of this engine are outside. aud | problem, in ail 1ts conditions, has been mo-t perfectly sulved
are go; in. in diaweter, with 2 ft. stroke, the yiston rods being | by Messrs, Runsomes and Co ,and by means whichi arestrikingly
carried through the front covers. The wheels ar- coupled | simple. W e have examined an eight-horse (nominaly locomo
by outside c.r.mks,.and are 3 ft. 64 in, in diameter, while the | tive fitted for straw burning, and ccen the engine for sume
wheel base §s 11 . 9% in, the trailing axle having latural | time at work, applicd to a dvnamometer brake, which gave &
play to give increased tlexibility to the engine. Thedismeter | rusistauce requiring the steady application of twenty-horse
is4 fl. 9} in. It contains a lnrge number of tubes, namely, | actual power to overcome it.
223, these be ng 2-*»31 in. in diameter by 15 ft. 3} in. in length ! The following constitates the arrangemerts to adapt an vr-
betwe: n tube plates. These tubes give an external heating ' dinary engine of this class to work with straw fuel. The en
surface of 18239 square feet, I'he fire-grate area is 2152 ; gine 13 cunstructed with a tive-box larger than that peeded for
square feet, and the steam pressure 8} atmospheres cflective, | coal fudl—n this caseat is one simply 1ft. Zonger thaun that
or 125 1bs. per -quare inch, The weight of the engine of | for conl  'The tire-bars are taken out, and three o, four light
which we are now speaking is 41 tons empty, and 46 tons in | wrought iron cross bars about & in. apart supply their place.
working order, 10§ tons of this lat'er weight resting on the | To the fire-dvor opensng et the fire-box ¢ cast iron mouthpiced
leading wheels, and 133 tons on each of the other pairs. The | I8 attacked, carying two or three smali door- for inspectivn os
axle boxes of the second and third pairs of wheels are, we j the fire, und n and close to and brocath the-e, a puir ol
should state, connected by compensating beams, a single | gathering, or «tineer vollers) placed with their axes parallel,
spring on each side, arratise d between the plates of these | huiizontal, aud tran-vemsal, are arranged. These are yeared
beams serving for both axies. togeter, and can be worked at the slow specd needed either
Ly hand, by & winch handle, or by astrap and pullcy, by the
== engine itself. A it shoot, or tray, much like that of & com
Broxzixe AND Van‘i-msG P F These shoutd | 2O! chatf-cutting nachine, extends for 4 ft. or 5 {t. sutwmds
bo 51200 frst wmd “i ‘t"“(;w.u“‘s{m ‘GU‘:‘x.s""t ‘t'“l“e 8] g | from the rollers, in width cqual nearly to their lougth, and
bronze re u"ac " 1;“ nte g w1 l:tc? or ‘f‘fcm ‘.?lg wo l:l c!t‘) 02‘0 open on top. Bencath the wide grille of bars described o:
Before theq(o'lrors’ ars tl;e ’ uwh; "'a g'ut(’l?zity'b o Lo tali ' f':f takiug the piace ot the fire-burs, is an ash-pan, open to the
o tacky the e ’t'”o %s {1 rl)d, ol 18, wdun'th ;’y el 1 front end of the engine ; across the open wonth of this, and
d o " pﬁ)mmeg paris should be rontev Wwith bronse | .3,,ve the Jovel of the gnlle, isa small tube perforated with
l’owl “"a‘}’lpl"" y a piece of chamoisleather.  Varmish after- { i i¢e holes, which discharge in little vertical threads, 8 small
waris with some quick drying varnigh. amount of water supplicd from a pipe led from the ordinary
= feed pump of the fvuginc. Th(i:lis thlc c?{.lirfi am;amtus. l'I’o
1 OAW- x m 3 > PRI 4 | start to work the five-box is moderately filled with straw, led
51 4AW-BURNING PO%;{;}&{I;%IETEI(D;&INL AT THE VIENXA mso it from between the finger rollers, This is ignited, aud
e tho supply of straw is kept up by continuing to turn these
We illustrate, from Engineering on page 100 the portable | rollers vy hound, drawng in stiaw, fed into the shuot by the
straw-burning engine of Messrs, Ransomes, Lun- and Head of | stoker, until steam is got up.  As soon as this occars the strap
Ipswich, England. This engine has been an object of special | pulley keeps the finger rollers going, and all that is needed 18
att action to the great grain growers of Western Europe. An | to heep up the supply ot straw by the shool. Such is the
engine of this kind would be of small service in the densely | cotire apparatus.  The blast pipe in the funnel supplies
peopled parts of this continent and of Europe, but there arc | the draught n the usual way. Nothing appear- to escape from
vast grain producing areas in America where such a machine | the funnel but & white cloud, chicfly of watery vapouy, The
would be invaluable. They are regions where straw is so | consu . d strav docsuot,as might be expected, form a deuse
abundant, and where the surrounding circumstances are such | glassy slag ot the silicn and potass or soda conteined in 1t
that it is rendered valueicss. Insuchregionssteam has hitherto | naturally, but falls to the bottom of the ash-pan asa dusky
been little employed for axricultural operations—not b cause | flock or wig—the s udomorpls, so to say, of the straws, This
its ndvantage over animal power was dispute ), but on account | is littte coherent, and when it accumulates the grill- or ath-
of the impossibility of obtaining coal or wood ag fuel for the | box is (leared of 1t by & rake or ghee provided to pe w- rked :
engines, except at & cost which would render their use almost { from the feeding end of the fire-box. On the acension of our
prohibitive, inspretion, the boiler buing {ull, the water at the temperature

b R
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STRAW-BURNING PURTABLE ENGINE AT THE VIENNA EXHIBITION (Sce page $9.)

of the day—~—probably, rathes undir 50 deg Fah.—the fire was
kindled 3 described. Inless LLan fifteen minutes stecam began
to be formed, and in about forty minates was at 40 lbe. to 45
Ibs pressure, The time of gitting up steam is, in this case,
comparatively unimportant, tut this rapidity is sufficient to
prove that straw ig & more cffective fuel than commonly is
supposed.

The dynemometer brake haviug been adjusted to the resist-
ance due to 20-horse power, antl the engine being providsd with
& counter, was kept at work for some time, and the general

phenomena presented noticed. One man was readily able to
feed in the supply of straw fuel. There was but little skill
required in this operatiun, and a sufficient uniformity of supply
was easily maintained. The entire fire-box was kept full of &
ruddy glowing blaze,and the mass of flame was observed com-
pletely to fill the tubes and to rcach the smoke-box.

One hundred weight (112 1bs.) of straw was then weighed
out, and, from the commencement of its being fed in, was
consumed in about fourteen minutes. This may be considered

as about 460 1bs. per hour, or 482 — 23 Ibs. per hour per horse-

————— e e e
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' power Locomotive engins of this sizc and make, not boing | They arv somewhat wider than the diaweter of the disk. By
provided swith an cxpansive gear, consume of coal probably | this means all parts of the steel composing the ncedle are sub-
from 5 lbs. to 5§ 1bs. per hour per horse.power. It would, jected to the same inductive influence in all its deflections.
follow, therefore, that straw fuel turnt in this way is equal to [t ig  condition indispensable in the construction of a truo
© from one-fifth to one-fourth its weight of coal This is nota ! tangent galvanoweter, that the current through the coil should

Iarge result, but it is one that proves ¢'raw to be a far 1ess | qct s uniformly upon the needle in all fis defiections ns the

despicable fuel than it ha- been reported or imagined. It i5  ourth'a magnetism docs A narrow coil under a long needle
one, too, the use of which wo think will be improved upon | gocs not fulfil this condition; for, as the extremities of the
yet, Tho engine s fitted for straw burning can be worked | needle in its deflections pacs more and moro away from the
with brushwood, furze, dry leaves, heather, bulrushes, reeds,ete ; cuil, the inductive is less and less, as compared with the earth's
gl:(léo l&ny ﬁmii lte; use n}oEther regions devoid of good fuel | influence. !

:sides the grain plains of Europe or of Americs, and in the On 1] ¢ N 1 broad coil und 1
Iatter country may yet be destined to enable culture to Le o the contrary, if we place a very Coll under & long
Inteoduc fno th telas raiio of tho ot Unitod | RO e same duleg ocou but b thoopposldiretion,
States or of British America. of but few convolutions in the middle of the coil, but as it
deflects it comes under the influence of an increasing number
of convolutions, and, therefore, the influence is more and more
increased.

It being evident that the truth lay between these extremes,
the expedient of & necdle, in the forms above described, was

BRADLEY'> NEW APPARATUS FOR ELECTRIC
MEASUREMENT,

{July, 1873,

The cugraving on page 1u5, for which we are indebted to
the American Artisan ropresents an apparatus, the most recently
and thoroughly improved of any knuwn to science, for the,
absolute and dirc.t measurument of clectricity in its several
departments. l

The measurement of electricity, by positive und well defined |
units, is a modern discovery. Within a few years pust several !

inventors have constructed instruments for the purpose, aud  twenty-five or thirty ohms resistance. No. 3 is of two 'ayers
each fcr himself have adopted certain quantitics as units. of No. 23 wire, giving one or two ohms resistance. And No.

l

FirsT, Tue Oun, :

which is the unit ot the resistance which & conductor ofters or
opposes to the free passage of a current of electricity through
it, and is ejual tothe resistance which a prism of pure mercury, |
one square millimeter scction, and 1.u48v meters long, opposes
at 0°C.

Those employed in the n-  of this aparatus are

| cup bearing its proper number.

resorted to, and with entire success, fur in this the conditivn
sought is accurately fulfilled.

Coil No. 1 is composed of very fine copper wire, wound
evenly ba:k and forth over the whole width of the coil, and of
a sufficient number of layers to give a resistance of 150 or more
ohms.

No. 2 is of No. 30 wire wound in the same manuer, and to

4 is & strip of sheet copprr of the width of the coils, and wound
three and a half times around, so that the current passes four
times under the needle ; the resistance of this may be consi-
dered as null, or not sufficient to be noticed or taken into
account,

The outer ends of all the coilsare connected with a common
screw-cup B, while the inner ones are connected cach with the

One, two, or even three of the coils may be dispensed with

secosp, Tue Vorr, | in galvanometers for special purposes, according to the func-

¢ tion to be performed,

Coit No. 1 is for cu.rents of high intensity, No, 4, for those
, of great quiatity, and Nos. 2 and 3 for nixed or intermediate
i currents.

The true tangential proportionality of these galvanometers
ich {s 41 it of st " it loctro-chemi l! has been amply tested, and fully proven.
which 15 the unit of strength or quantity, or ¢lcclro-clicmica The close proximity of the coils to the necdle, the wide
equivalence of a currenlt, as it is \'a_n]oxasly called, and repre- 00 o thcirpcapacitigs, and the lewility with which all re‘:ilstt
sents that quantity of electricity which flows through & circuit ances, from the highest to the lowest, may be correctly

having an ¢lectro-motive force of on: volt and a resistance of . . : A
one ohm lng one second. ;gc:.:tclrcd, give them decided advantage over all others hitherto

Veber of clectricity decomposes :
One Vebe %01 :gc gmiﬁs o;(:vﬁ&r, §, develops . :I‘hc rheostat is constructed in the usual manner, baving
000158 grains hydrogen, or , voils of German silver wire accurately adjusted and so arranged
1721 cubic ¢ ntimeters mined gas, , that any required resistance from 1} of an chm to 10,000 chme
at a temperature of 0¢C, and barometric pressure of 760 mil- | can ve obtained by withdrawing the proper plug or plugs.
limeters. There ig switch A, and four screw-cups respectively marked I,
The apparatus is cmployed with great facility in accurately | II, 111, IV, an arrangement which constitutes an importaut
. determining the electro-motive force, the resisiance and the | novelty of the invention.
strength of batterics, indirectly measuring the resistance of all The process of measurement is that known among electri-
conductors of lectricity, telegraph wires, etc , from the hun- . ciaus as the method of substitutivu. It consists in connecting
dredth of au ol to 10,000 olims, in determining the insula~ | une clectrode of a suitable battery with the galvanometer scrow
tion resistauce of telegraph lines up to millions of ohms, in  cup B, and the other to the rheost1t cup 1. A wire conn-cts
locating breaks, faults, crosses on telegraph lines, cables, etc. ,, cup I, with that coil of the galvanometer (1, 2, 3 or 4) which
in Jetermining the quantity of metal of any kind, deposited is found to give the wiost convenient degree of deflection. The
in a given time in the process of clectro-plating, gilding, etc., | unku ,wn resistance intended to be measured (as, for instance,
iu determining the specific conductivity of wietals, especially | the coil L), is connected between 111 and IV. "The switch and
of copper, a « atter of importance to tho-e manufacturing or , connections are now so arranged, that when the sw'wh is
using wire for telegraphic or other clect.ical purposes. , turned to the left, the current goes through the rheostat, and
The capacities of all other instruments for similar purposes , when to the right, it goes through the conductor to be
combined, are embraced in thir one in a substantial and com- | meassured.
pact form, convenicnt for transportation and comparatively, The switch being to the right, the degree of deflection 18
safe from injury. | noted; then, on turning the switch to the left, plugs are with-
It con:ists of u tangent galvanometer an i & rlicostat, , drawn +0 a5 to bring the needle to the same degree of deflec-
The galvanomtter is entirely new, and is constructed with a | tion.  The sum of the resistance of the several coils thus
circular ncedle, in the form of a thin dish of steel, balanced |, substituted is the true resistance of the cunductor measared.
upon a fine pivut, and having light aluminum puinters travers- , Nothing can be more sinple; the principle is as obvious as
iug a graduated cirde five inches in diameter (more or less). | that of several pairs of scales, one for weighing grains, another
TUnderneath the needle are four (or less) distinet woils 5o ptaced | fur pounds, ani a third for weighing tons, and the resulis arc
| that the current flows parallel with the meridian of the needle. | equally reliable,

| the eu

which is the unit of clectro-motive force, 1esulting from the
chemical affinities of the clements of a galvanic battery, and is
abuut that of a cell of zine and sulphate of copper battery.

Tump, Tue VEBER,
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]lcngthcncd form a stand, which in most cases is sufficient "

s far the use of the machine without any need of fixing it

Mr. Herman Osterkamp, of Aix-la-Chapello, exhibits at | otherwiso. ‘The moving forward of the drill is by the work-
Vienna tho rock drilling macbine which we illustrato on | man by means of the crank, ¢, on the screw, d. Thoe man
pages 104 and 105.  This rceky drilling machine con-: who works the machine is nlways ablo without any difficulty
sists o-sentially of a cylinder and piston, the piston filling | and without the least loss of timo to effect tho moving forwards

a—— sy

ROCK DRILL AT VIENNA EXHIBITION,

—

the cylinder partially and being rendered air-tight by o
packing made of five or more rings or recesses turned out on
the surface of tho piston. In tho same wanner the piston
rod is kept air-tight in ihe cover of stufing box through
which it works, The driit is fixed to tho outer ond of the
piston by a wedgo. Tho other end of tho piston rod is formed
square, aud embraces a rod which passcs through the cover
of the cylinder, and has a bevel wheel fixed therecn for im-
parting rotary motion to piston. Tho pistonat the samo time
works up and down the cylinder with the piston rod. The
rotary motion of the aforesaid bevel wheel and piston and
drill is effected by a second bevel wheel fastened on an axis
which has & toothed wheel. The reciprocating movement of
the piston is cficcted by tho distribution of the parts and
their construction which essentially differs from drilling
machines or engines as heretofore constructed. At the side
of the aforesaid cylinder and in counecction with it, is at
tached a smaller cylinder fitted with a piston tho rod of
which bas two ports or passages formed thercin, forming a
glide velve for admitting and cutting off the compressed air
as desired.

In our engravings I'ig. 1 shews a section of the cylinder
and piston, a; and Figs, 2 aud 3 shew the outside of the
cylinder X. The piston g fills the cylinder partly and works
tight therein by an air-tight packing produced by five rings,
B, turned out on the surface of the piston. In the same
manpaer the part C, of tho piston is tightened in the cover,
¢, asin a stuffing box, aud the drill is fixed at the end of the
piston by a wedge at 1, the other ¢nd of the piston rod
being formed with a square aperture to receive and embrace a
rod d, of the same shape. This rod passes through the cover
of the cylinderand terminates in a bevel wheel, e, by which it
can be turned round in the cover of the cylinder, turning at
thesame time the piston which also moves up and down with
the piston rod.

The rotary motion of the bevel wheel and piston, and the
drill 2 fixed thereto, is effected by a second bevel wheel,
9, fastened on the axis, f, which has a ratchet wheel, ¢, fixed
on it. At the side of the cylinder X, and in connexion with
it, is attached asmaller cylinder, 4, dited also with a piston,
the rod, 1, of which has at the back cund two different aper-
tures, # and .. When tho pistons of the cylinders are in the
positions shown at Fig. 1, the compressed air, which is the
motive power to be employed, streams out of the tube
through the aperture, %, of the small piston into the working
cylinder, X, pressing the pistonand with it the drill torwards
uatil the upper cnd reaches the aperture, n, then the air enters
into the distributing cylinder, A, pressing likewise the piston
o, forwards. The aperture, %, in the distributing rod then
goes beneath the entrance A, of the cylinder, and when the
working piston continues its course to the fore cnd of the
cylinder, the opening /, of the distributing rod comes against
the entrance A, thus eflecting the communication of the com-
pressed air in the cylinder with the atmosphere,

At this moment the working piston goes backwards, driven
by the compressed air of the comraon reservoir, which cor
municates without interruption with the lower wa.t of tt
piston by the channel ». Immediately after the fore part of !
the piston bas rea-hed the lateral opening p, the air goes also |
into the distributing cylinder, driving its piston backwards !
into the piston shown at Fig. 1, and also the piston in the
cylinder X. This movewent then begins again when the
working piston goes forward, the compressed air which was
before it returns to the reservoir, whilst the small volume of
air which was working in the smaller cylinder passes through
the small opening g, into the open air.,

of the drill and to accommodato this nrecisely to the degreo
of harduoess of tho rock. Figs. 4 and 5 give two views of ono
of theso machines mounted on its support.— Engineering.

ON MORTAR AND CONCRETE.

Read befors tho Edinburgh and Leith Engincors' Socloty, by
Ar. R. C. Reep, C.E, March 5th, 1873,

The importance of mortarand concreto ns building materials
is 50 great, that a few notes on the subject may not be unin-
teresting to members of this Soclety, and ought to be the
means of raising a discussion by which some valuable prac.
tical informativn may be elicited. I do not intend to go into
the chemistry of limes and cements, because my knowledgo I
of chemistry is not sufficient to throw asv additional light
upen them than what has alrepdy been written. It will be
suflicient for my purpose to classify tho cementing mater-
ials as follows : 1st, rich limes; 2nd, hydraulic limes ; 3rd,
cements.

Rich limes cousist of almost pure lime, such as may be
obtained by calcining marble, which is nearly a pure car-
bonate of lime ; the heat having the effect of purging the
limestone of all water and carbonic acid, and of producing
the material called quick lime. When rich quick limo has
had water applied, a rapid disruption of the particles and
cffervescence takes place, and the solid shell falls into pow-
der. This is called the slaking process, during which time |
a great amount of heat is given out. The mortar made from
rich lime mixed with sand will never set in water, and even
in the sir it only hardens by absorption of carbonic acid
from the atmosphere, thereby bringing it back to its original
condition of carbonate of lime, with the addition of sand.
This, however, is a slow process, and where the mortar is in
thick masonry it will take centuries before carbonate of
lime is formed all through, and by that time, if the masonry
bas stood, the hardening will not do it much more good.

The second class, viz., hydraulic limes, are so called owing
to their property of setting in water. They consist chiefly
of a mixture of lime, silica, and alumina—that is, lime and
clay. There are sometimes other forcign matters, such as
iron, magnesia, &c.; but they form a small portion of the
whole. When burnt into quick lime, it may be slacked
with water like the rich lime ; but the disruption of the par-
ticles and the heat given off is not nearly so violent as in
the case of rich lime slaking, and, indeed, some limes will
hardly slake at all without being previously ground into fine |
powder ; the Elgin or Charleston lime and the Arden lime
are instances of this, and they are-the best hydraulic lime
in Scotland.

The third class, viz., cements, may be called ¢ very emin-
ently hydraulic hmes "—that is, with a great proportion of
silica and alomina. They set rapidly eitber under water or
in the air, and have to be ground and finely sifted before
being used, as they would not otherwise slake Rich limes

ay be made to set under water—that is, made artificially
.ato hydraulic limes by the addition of calcined clay ; and,
indeed, Portland cement is nothing more than the chalk and
plastic clays found in the London basin, mixed up together,
burned, and ground to a fine powder.

The ingredients chiefly used for making mortar in this
country are, of course, lime, sand, and ground smithy ashes,
mine dust, burnt bricks, and tiles, In foreign volcanic
countrics, such as Italy, they usc what is called puzzuolans,
which is 8 bind of clay that has been subjected to great
subterraneau heat. The quality of sand used is of great im-

On the back end of the distributing rod is fastened » pawl, | portance. It ought to beclean and sharp, or angular, so that
3, for moving the toothed wheel, ¢, forwards at each stroke of !the lime or cementing material may get thoroughly into
the piston, and with it the axis, f, and the working piston, a; ' every pore. If it be a loamy sand, for instance, the particles
a catch, u, prevents the wheel going backwards.  Tho drilling ! will be often sticking together in clods, and are thereby kept
machine 18 fastened to a support 6, by a wedge, and thig ! from being cemented together. The saud, then, ought to be
support can be moved to and fro on a frame, ¢, by the screw, | perfectly clean, so that each grain may get completely sur-
d, and the crapk, ¢. Two rods, f, fastened to the frame in | rounded with the matrix of lime or cement, Yet how often
combination with a third rod g, which can be shortened and | o we see builders in this city deliberately making their _I
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tions, just because it was ready to hand,

that it be thoroughly ground and mixed with the lime in the
grinding pans, so that the particles may be small cnough to
effect the desired chemical union. [t may be here remarked
that all those materizls which, when mixed with lime,
render it bydraulic, must have becn subjected either to sub-
terrancan or artificial heat previous to slaking.

There arc many ways of slaking mortar. The common plan
is to throw water on the heap of shells ; another is by immer-
sion, that is, dropping the shells in a basket amongst water,
and quickly drawing it out agaip ; another is to allow it to
slake spontancously by exposure to the air, as is often done
by farmers when used for the lIand. In slaking mortar care

| integration. If more water be added, then setting imme-
diately commences, which is more or less rapid according as
the lime is more or less hydraulic. After slaking the shells
the resultant powder ought to be kept for some time under
cover, in order that the particles may bave time to get com-
pletely disintegrated. A week is probably suflicient for this
purpose. When the slaking process is accomplished, the re-
sultant powder may be mixed with the sand and other ingre-
dients, with sufficient water to reuder the mass plastic.

Another plan is to grind the lime before slaking along with
the mine dust or puzzuolana, and in that case the mortar
may be used immediately after slaking, indeed the slaking
aud mortar making form one operation The grinding dry
is & more expensive, but perhaps it is the best plar, as 1
believe a good deal more benefit will be got out of the puz-
zuolana if mixed with the lime before it is slaked. Then in
the method of slaking, first, it is necessary to grind the mortar
after water 15 applied, in order that the mine dust may be
reduced, and the grinding action has the effect of destroying
the angularity or sharpness of the sand, thereby reducing the
tensile strength of the mortar by depriving th: sand of the
dovetailing cffect which is due to its angularity. Again, a
great amount of heat is caused by the motion of the heavy
grinding wheels moving at & considerable velocity, and that
heat may bave some deteriorating effect upon the setting
properties of the mortar. In the case of a quick-setting
cement grinding is positively the worst thing possible, for it
disturbs the setting when it is actually going on; and if a
cement be continually mixed up for as long time as it would
take to set, aud get hard if left alone, it would be found that
it would b¢ completely destroyed. A case in point occurred
last year on a new graving dock work, where the cill had to
bo taken out because it was lvaking and thereforo likely to
give way when the pressuro of the water was brought to bear
upon it. The contiactor pleaded that the fault in the work
was in the cement, which had been specified to be ground for
fifteen minutes after water was applied, thereby destroying
the setting properties of the cement, which would have set
within the stated time of fiftecn minutes had it been let alone.
The case came {o arbitration, aund the arbiter decided that the
specification of the cement mortar was impracticable, and

| careful engincers requise to be in drawing out their specitic-
ations, and that a complete knowledgo ot the materials to be
used is indispensable.

The safest plan is to grind the cementing materials dry, and
then slake and mix up the mortar by onc operation in a pug
mill. By this mcans we have the lime and puzzuolana or

mine dust thoroughly mixed and reduced to powder, which

sdmits of the water getting at every particle wheneverapplied

and thea the sand, which is added with the water when 1n the
pug mill, is preserved in all its angularity and sharpness. If,
however, this latter plan be adopted, the mortar must be
used soon after being mixed up, not longer than twenty-four
hours for lime or balf an hour for cement; but then, again,
’ there is a rick in using it too roon, because, if the particles
{
J
! be shifted out of their positions.

masounry, ‘ blowing * may occur, that is, those unslaked par-

relieved the contractor of all responsibility. This shows how |

r—mortar with the alluvial soil they had dug out of the founda- ! It is also intercsting and useful to know what quantity of
Ground bricks and | mortar or concrete isto be expected from a given quantity of
ashes have & tendency to make lime more hydraulic in its, materials measured separately—in other words, thy contract-
properties, and mine dust, which is the refuse from iron ore | 1on 10 mortar making-—stoce it is vnly by intormation on this |
at the calcining ovens, has a most excellent cffect, provided | contraction thut we can deduce a theory vy which the quan-

must be taken that no more water is used than what will | given quantity of eand, that ought to be the quantity of
cause the lime to fall to a dry powder, that is, not more than , imo required to thorvughly incorporate the given quantity
the lime will absorb, butstil! sufficicnt to cause sufficicnt dis- ' of cand A cubic foot of sundstons weighs from 130 Ib. to
l'170 1b,, and as much of dry loose sand weighs 88 1b.; so that

of lime aro not propcrly slaked before being placed in the

ticles will draw in water, and swell up, causing the stones to | of March the out-fall of water at the mouth of the tunuc! was
; found to be cqual to about nine gallons per second. :

tity and cost of mortar can be calculated. !

The cost of mortar plays a very considerable part in the ex-
pense of masonry, and if engineers or architects do not define
the proportions in their specifications, I do not think it can
be expected that butlders can make rchable estimates ; and
it is 1mpossble to expect first-class mortar when the offerer
iy not told it is requited to be so, for in a competing estimate
he will make it up as if a cheap mortar were to be used. The
perfection of mortar must be when every particle of sand is
imbedded ic a matrix of cementing material and no more,
in the same way as obtains in a picce of sandstone. If,
therefore, we can get at the amount of voids that exist in a

assuming the cementing material of the sandstone to be of
the same specific gravity as the particles of sand in it, the
amount of space in loose sand ought to be from 40 to 50 per
cent. of the whole bulk. In corroboration of this I may give
& note of some cxperiments taken out of Vicat's work on
cements which were carried out by ascertaining the amount
of space by measuring the quantity of water Jhe saund licked
up, without increasing the bulk , the results were that gravel
of }in. dismeter (beans) had 50 per cent. of void, gravel or
coarse and, J; in. to % in., had 42 per cent. of void, saud of
»%; in. diameter had 40 per cent. of void, sand of }4 in had
33 per cent. of void, powder or very fine sand 30 per cent. of
void.

Thus it will be seen that the spaces vary from 30 per cent,
to 50 per cent. of the bulk of tho sand. To be safe, there-
fore, no mortar ought to have less lime in it than 50 per
cent. of the bulk of sand, that is two of sand 1o one of lime,
Now if a mixture of two of sand to one of lime be tried the
resultant mortar is nearly equal to the sand, just what we
ought to expect trom the theory already stated. The water
seems all to be absorbed by the lime, and does not bulk pro-
vided there is not an overdose of it.

THE SAINT GOTHARD TUNNEL.

‘The accounts of the progress of this great woik to the end
of March are satisfactory. According to thac accounts of the
Swiss Federal Council the driftway had been driven on March
31 to the extent of 252 metres, enlarged to its full size along |
210 metres, and the masonry finished over a distance of 103
metres. The average number of men engaged in the work
during the month was 617, and the maximum number 813.
On the Gaschenen side the tunnelling is through granite, ora
hard gneiss, more or less faulty, and full of fissures. On the
last day of March the first cxperiment in mechanical perforation
was made with the machines of MM. Dubuis ¢t Frangois. The
opcration touk place ou the Airolo side, through a schist in
beds of uncqual thickness. At the distance of 148 metres from
the mouth the temperaturo of the air was 13° c. and of the
water 50° c., the air outside the mouth of the tunne! showing
a tewperature of 70 ; at 162 metres the airrose to 179 ¢., when
the outer air showed 9°.

The infiltratior, which was tritling at first, grew in propor-
tion as the increase of the mica and the diminution of quartz,
and the frequency of argillaceous beds between the mica schust,
all ol which circumstaunces, of course, dimivish the consistency
of the soil excavated. The quantity of water augmented con-
siderably at the point of 164 metres; a stream broke in at the
rate of morc than sixteen . allons per second, and disintegrated
the rock te such an extent that scveral slips occurred, and the
work was suzpended 1n consequence for some days. At the end
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! RAILWAY MATTERS.
‘Tre rais are being rapidly laid unthe Galt & Doon Railway.

Tue permaneant way of the Toronto, Grey and Bruce Rail-
way will be completed between Wroxeterand Teeswater in
about a month, between Harriston and Wroxeter the work is
not progressing so rapidly.

Tue St Goruano Raiwwar.—According to the latest offi-
cial returns it appears that the progress made, up to the 30th
of April, at the St Gothard tunncl, was as follows :—At north
end, Goscheman, 117 metres ; south, Aisolo, 177 meters. Total
lepgth of gallery driven up to the 30th of April, 294 metres;
to the 31st of March, 252 metres. Length driven during the
month of April, 42 metres.

Proeress or T8E Hoosac Tusser berine tie Moxta 03 Juag,
1873.~Headings advanced westward, 131 feet ; eastward, 126
feet. Total advance during month, 257 feet. Length opened
from east end, westward, 14,084 feet. Length opened from
west end, castward, 9,540 feet. Aggregate of lengths opened
to July 1st, 23,624 feet. Length remaining to be opened
July h;t, 1,407 feet, being 87 fecet more than one Guarter
of a mile.

A aew car, intended for railway construction and ballast-
ing purposes, has been introduced into the United States.
The floor is composed of a series of trap dours, which, when
open, make a kiud of grating, and when closed form a level
surface. Being loaded with ballast, and removed to any re-
quired spot, the contents, by simply loosing a bolt, drop
through upon the track, and an arrangement beneath secures
their distribution between and outside the rails, which are
kept clear. ‘'Théinvention is claimed to cost but little above
* an ordinary platform car, and it evidently saves much time
in shovelling.

In every car on the Connecticut River Railroad there is a
box overhead, at ono end in which is contained the name of
the next station, which it is the duty of the brakesman to
change as they leave the statious. And it goes further ; it
states where they connect with other roads. As the change
is made, a bell strikee twice, which attracts the attention of
the passengers, so that the box always exhibits the name of
the next station, and s0 on. Thus passengers always know
the name of the stopping place, and also if it connects with
any other railread.

Macaie ror TesTiNG T8E ConpiTioN oF Rans.—A Russian
cngincer named Sakhovsky, has invented an apparatus, a
_ kind of differential gauge, of very simple construction, which
is said to have been found to work admirably at the Moscow
Terminus of the Nijni Railway, and on several other lines.
The apparatus consists of a wooden beam, about five feet
long, provided at one end with an articulated lever, on the
shorter arm of which is a stud that presses, by means of a
spring, against the inner face of one of the rails, and at the
other with a fixed stud, the beam is drawn along the mails by
. & man by means of shafts, or it may be attached to a truck.
As the gauge proceeds along the line, the deviations from the
oormal width between the rails is ehown by the longer arm
of the lever, which moves against a dial-plate. Theapparatus
costs only eight roubles, aud ity superiority over the com-
mon gauge is striking, especially ag regards the rapidity and
continuity of its action. The directors of the Nijni and
other lines have adopted the invention, which we believe is
patented. Such a gauge run along a line every morning
might save many an accident.

SiNGrLaRLY enough, the Jron Age argucs that paper is to
becorne the geners), if not the universal substitute for wood,
leather, and indian rubber, as also, to some extent, &. copper,
tin, and zinc, and that cven ivon is not adapted to uses so
widely various—it being practicable, indeed, to bring paper
pulp to such a state of toughness and solidity, by pressure as
to be almost as fire proof and indestructible as irom, and

- thus our railroad cars may be made of paper, iustead of iron,
thereby preventing the dangers now incurred in casc of ac-
cidents It isclaimed that, in proportion to its weight, paper
is, probably, the strongest materisl of construction kuown,
combining more perfectly than any other substance the

. qualitics of strength, lightness, flexibility, durability, and

cheapness. So many and various, too, are the articles which
can he made, that it can be manufactured in quantities prac-
tically unlimite:d in every civilized conutry, and, so long as
plants continuc to grow, paper manufacture can be sustamed,
It is, also, under all circumstances, an easy material to work
and handle. The fact is probably well known that the papor
wheels which bave been used with success on some of the
palace-cars are formed of compressed paper fitted into a steel
tire; iron plates are then adapted to cach <ide of the paper,
and bholted together to prevent any displacement of the
filling.

, DOMINIONX,

© A joint stock company has been formed at Teeswater for
| the purpose of sinking & well to ascertain if aslt can be found
in that locality.

Tae Hamilton city bell tower is now 35 feet high, and 26
feet more are to be added. Its appearance is at once substa'.-
tial and ornamental.

Tuk shipments of oil from the Petrolia stat. . for the week
.nding July 10th, were 5,060 bris. crude, € refined, and
2,940 distilled.

Tuz Ecgashka Magnetic Iron Ore Company, with a capital
of $84,000 in $50 shares, intends applying for incorporation
to carry on operations in the county of Saguenay with the
head office in the city of Quebec.

Tax total shipments of oil from Petrolia station from the
18t of July, 1872, to the 1st of vuly, 1873, were 495,423
barrels. ‘The totals for the threc kinds sbipped :~—crude,
386,286 bbls.; refined, 13,195 bbls.; distillate, 95,942 bbls.

Tre Belleville Ontario says :—Mr. Vennor, of the Geologi-
cal Survey, is at present making some explorations in Hull
and Templeton. He reports favorably on one or two deposits
of Baryta. The iron will require some further investigation;
as will also the Apatite or Phosphate of Lime. Dr. Harring-
ton will visit both the Hul. and Haycock Mines duaring the
coming week.

Vxry {avourable accounts arc given at San Francisco of the
Douglass coal sent from Newcastle Isiand by the Vancouver
Coal Co. It is reported that the Pacific Mail Steamship
Company will become customers for a large guantity of Na-
neimo’s Black Diamonds, which are the best produced on this
coast.

Tue Lower Fraser Guardian says coal of superior quality
has been discovered at Chiliwhack by an Indian, who has
made known its locality, and a comipany has becn formed to
work it. The seam is half a mile from Chiliwback River, and
cight miles from the Frazer. Caverns—in one of which Mr.
Shatnon, one of the prospecting party, walked 300 feet, arc
seen there.

Goneric—An English and Canadian Salt Company, with
a capital of $130,000, have purchased, to-day, the large farm
to the south of the town known as the Wilsun farm, for the
sum of $9,000, where they intend to commence at once the
manufacture of salt on a large scale. The demand for
Goderich salt has now become very great in the Western
States, and the wells at present in operation, to the number
of thirteen, cannot half satisfy it. Therc are half a dozen
buyers in town now from Chicago, Milwaukee and other
placesin the West, and we may expect to sec any number of
wells put down during the scason. I'roperty has increased in
value fifty per cent., and buildings are going up in cvery
direction and Goderich promises to become a very important
place.~—GHobe of the 8th July.

Armiviciab Inpiaxy Isg—f('. Kochlin, of Mulbausen, finds
that by mixing lsmpblack with ten times it weight of sul
phuric acid (sp. g7 66° licaums), allowing the samv to stand
for some hours, and then washing out all the acid, the ma-
terial bas acquired the power of mixing readily with water,
and possesses all the properties of genuine Indian k.,
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Quebec does not at present seem inclined to remain far be-
hind Ontario in the matter of roads. We have just witnessed
the completion of a new short line to Boston vif the Passump-
sic R. R. The North Shore Road now seems to be an assured
fact. A surveying party under charge of General Seymour
left Quebec on the 14th iust. for ‘Three Rivers in ox ier to re-
examine the North Shore between that place and Montreal,
and at a recent meeting of the Board of Directurs the President
stated he had reccived information of the deterasination of
the contractors to carry out the contract. The amount of
local traflic along the North Shoreis increasing very fast. We
were very glad to see on passing Lanoraie rece.tly a pile of
new T rails and judge from this that it is the intention of the
proprictors of the linc between the St. Lawrence and Industry
to replace immediately the old strap at present in use there by
good rails. The shareholders of the Missisquoi and Black River
Valley Railway baie slso receutly miet and ncgociations have
been entered into for the carly construction and cquipment
of this important road, should the municipalitics, compauies
and others dircctly and indirectly interested, promptly ex-
tend the aid fairly expected of them.

The influence of the newspaper press scems to be extending
itself iv directions where such enterprise would hardly have
been looked for, The N, Y. H-ruld sends a man to find
out Liviugstone in the centre of Africa. The task seemed
hopeless but the result shewed how little we know what can

« will be of the most perfect and thorough character and that
| the enterpiise is entered upon in no spirit of bravade but of

be done in this age. The Daily Graphic of the same city now
comes forward as the chief supporter of an attempt to cross
the Atlantic Ocean in a ballon. The subject has frequently
been talked of befure, but now it has assumed definite propor-
tions. ‘I'here is no doubt but that the attempt will be made.
As to the probabilities of success they are of such a nature
as few if any men can talk about with any authority. There
may very probably Le an upper current of air constantly set-
ting towards the old contincnt at a rate of from forty to one
hundred and fifty miles an hour. It is stated that proofs of
the existence of such a current have been established.
If this current really exist the passage would certainly
be deprived of most of its tercors,  ‘The most powerful
augurics of success, however, are that the equipment

quiet determination. As the Graphicsays, © The balloon will
not be exhibited to make a sensation, but as soon as it is
finished will take its flight” As we said before, it 18 hard to
say now a days what it s possible and what is not. It only
remains to hope that the success which has so steadily borne the
Graph.c along hitherto may also be attendant upoun this new
enterprise.

According to latest accounts the interior of the Ixhibition
b ilding at Vienna was at length in a completely finished
state but some few arrangements remained to be made outside,
The amount of work to be donc there may be estimated from
the fact that some people in Vienna said that the Exhibition
would never be quite finished. We shall illustrate and de-
scribe as far as possible such exhibiis as may be of interest
to our readers. The Machinery Hall, one of the -
most intercsting features to mechanics is probably the largest ‘
building of the kind in the world, being 2615 fect long by 164
fect wide. It consists of a central nave flanked by an aisle on
cither side. According to Engineering the shafting is arranged
otherwise than is usually the case. There are two lines of
main shafting cartied by as many rows of cast-iron cvlumns
crected parallel to the axis of the building, each row being 3
metres distant from that axis, the columns are consequently
6 metres apart tinnsversely, while longitudinally they are set
at distances of 3.57 metres. Their heads in cach row are
connected together by massive plate girders, while transversely
also every column is connected to the corresponding one of
the opposite row. As arule cach column is a cast-iron tube
0.24 mectre in diameter in the shaft, and swelling out at the
base ; but wherever a stationary engine is situated the arrange.
ment is sightly different, for here, for the sake of greater
security, four ordinary columns are grouped together and
bolted into one. The shafting is 0.09 metre (3.6 in.) in dia-
meter, and is carricd on A s erican adjustable bearings which
can be rmaised or lowered vertically through a considerable
distance by means of screws working in lugs which are cast en
to the tubuiar columns. The boilers are all located outside
the main building in separate sheds, cach country exhibiting
machinery in motion haviog its own boiler house. These |
consist merely of rectangular pits sunk in the carth to sucha .
depth, that the tops of the boilers come up to about tho Ievel
of the ground; the pits arc of course bricked in, and access is
guined to them by a flight of steps on either side, so that the
public can view their contents as objects of exhibition; thuy
are, worco.er, each surrounded by brick parapets, and are
covered over by plain shed roofs supported on open tindber !
framing. Each house has its own chimuey, consisting of a
long tube of wrought-iron plate, standing on a hick pedestal
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and stayed with chains after the maaner of the funnel of a
steamer.

These tubes are much admired by some English engincers
from an economical point of view, the price of a large brick
tack being far greater than that of & plain wrought-iron tube
lined for o short distance up with fire-bricks. They say that
if such stacks are good enough for use at the Vienna Exhibi-
tion they ought to be good cnough for almost universal use.
The show of boilers is not very good cxcept in the locomotive
department and none of the makers shew anything in regard
to the making, staying and putting up of boilers, which is
regarded as a scrious omission. The shew of locomotives by
Continental makers is very good, but there aro but few exhibi-
tors in this department from England and none from America,
in spite of the fact that American wood-burning locomolives
are being extensively imported for use in Russia.  Those
exhibited are of all classes from the finely finished express
«ngine built at Antwerp with four coupled drivers 7 ft. 4 in.
in diameter and the numerous heavy locomotives for very
heavy traffic, to the little narrow gauge cngines with drivers
from 23 to 3} ft.in diameter. Taken altogether the locomo-
tives exhibited constitute the largest and finest collection of
the kind ever exhibited.

The workmanship and finish in this class as in others is said
to be of very high merit.

REVIEWS,

Asavrrical Reporr oy e Warsr Sveery. By Dr. Baker

Edwards, Bishop'’s College, Montreal.

The Montreal water supply bas been a subject of discussion
tor sume time past in this city, and the question as to the best
menns of obtaining a sufiicient quantity of pure potable water
is still ap open one.  The part of the question taken up by
Dr. Edwards has reference chiefly, if not entirely, to the quali-
ties of the different waters accessible. Twently-two samples
of water from different localities were examined. 'I'hese
waters are grouped as follows:

Group A.--Waters from the North divided into twoclasses :
1st. Lake waters, pure and free from alkali; 2od. River waters
characterized by organic carbon and alkaline silicates,

Group B.—Mingled waters of Group A, and Groip C., taken
at different seasons of the year,

Group C.—River walers of the great chain of lakes west-
ward to Niagara Kiver,

Group A.—These waters are very pure, but are objectionable
from three causes.

1st. Alkaline silicates cause diarrheea.

2nd. Shallow and sluguish streams collect during the sum-
mer season an cnormous volume of organic germs and spores,
both animal and vegetable, which are unwholesome and should
therefore be removed by filtration,

2rd. All these waters act as solvents on lead, and where the
supply is intermittent, the contamination of Jead is injurious
to all consumers and poisonous to certain individual constitu.
tions.

Group B., is the present town supply which varies greatly
at different scasons of the year, the solid contents ranging
from 7 or 8 to 14-1 grains per gallon.

Group C., seems to be by far the best if a constant supply of
it could be obtained. The city does sometimes, from causes
connected with the formation of ice in the river bed, obtain
this water, but the general supply is represented by Group B.
‘The waters of Group C. arcrepresented as remark ible for their
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purity, brillinncy and excellent keeping properties. They
contain but little o'ganic matter, aro free from alkalics,
and do not dissolve lend. The mincral ingredients also are of
the most wholesome character.

This exc llent report concludes with a full table of ana-
lysis sctting forth the locality, date of collection, minceral
contents, hardness, appearance, &c,, of all the different samples
collected,

Woop's Household Magazine for July 18 a very excellent
number, It is houschold, not only jn nams but in character,
and its table of contents shows a wonderful adaptation of ar-
ticles to the individual members of the family circle. « Sim's
Little Girl” a temperance story by Mavy Hartwell, «* Weather-
tough Block," by Kart Kase,  How The Vow was Kept,” by
H. V. Osborne, ¢ Lunatics at Large,” by Rev. F, W, Holland,
and “The Declarativn of Indeperdence, by J. B. Wakeley,
D.D., are among the more noticeable articles, The Children's
Department is extremely full, and contains a poem, in baby-
talk, which without doubr, will be very acceptable to the little
ones, The price of the magazineis one dollara year.

THE SOUDAN RAILWAY EXPEDITION.
(Continued from page 77.)

After these few observations upon Egyptian native irriga-
tion, we may return to the surveying party, which we left at
the head of the First Cataract. making the necessary preli-
minary studies for the ship incline, that forms the first part of
Mr. Jobn Fowler's project.  These studies having been com-
pleted, and the stores reshipped on Loard the Dahabeahs, the
journey southward was resumed under sail.  As many of the
sailors belonged to the region of the First Cataract, and as their
voyages scldom extend bevond the trip between Criro and
Assouan, a large party of fricnds and 1clatives assembled on
the western bank to witness theic departure to the —to them—
unknown regions of the Fifth Cataract, and to testify their
sympathy by howling in many keys. The Nile, between the
first and sccond cataracts, presents but slight difficulties to
pavigation, but as the north wind had not set in, the progress
of the boats was slow and tedious, because 1t was necessary to
resort to towing, fifteen to twenty miles a day being the maxi-
mum result produced by the Arab sailors, and the populations
of the various v.llages on the route, who were called in to
assist in the operation,

The progress was rendered more difficult by the fact that
where the banks were rocky the foothold for the men towing
was very bad, whilst, on the other hand, in traversing irrigated
and cultivated districts the tow-ropes had to be passed over
the Zakichs, which were numerous on the river-banks, and
great care had to be exercised to preserve the standing crops
from damage.

After proceeding about 80 miles from Assouan, the course
being a little west of south, Korosko, orrather Jebel Korosko, a
mountain near that place, rises in view on the western bank of
the river.  The town of Korosko is one of the most important
stations on the Egyptian camel routes, being upon the direct
caravan course to Khartoum. The houses in the town are
flat-roofvd, and arc built of mud and sun-dried biicks. It con-
tains @ bazaar, and holds a market twice a week, at which
sandals, made by the Bisharcen Arabs, form one of the great
staples of commerce.

The traffic coming up the Nile to Korosko leaves the river at
this place, and, striking across the Bishaveen Desert,a distance
of 200 miles, with but one well midway. meets the Nile again
at Abou Hammed, after ajourney of cight days. By river the
distance between the same pointsis 500 nules. A large umounnt
of gum, ivory, &c., is brought from the interior across the
desert to Korosko, where it is shipped to Cairo,

At Korosko, the Nile mnkes a bend to the north-west for a
distance of about 12 miles, then, passing the rock temples
of Ahou Simbel, it returns to its former direction. which it
follows until Wady Halfa, the northern terminus of the Soudan
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Railway, is reached. When the Dahabealis airived at the
Second Cataract, a short distance above Wady Halfa, it was
necesgary to take careful soundings through the navigable
chaunels, inorder to ascertain if there was sufticient depth of
water for the Dahubeahs to proceed. Investigation proved
that such a course would be unsafe, and cven 1f 1t could be
done, the Reis of the Cataract estimated that two weeks would
be occupicd in the operation, if the whole avadable furce of
the Arabs were employed in the work,  The difticulty of the
operation may be estimated when it is consideied that e
tength of the cataract is about 14 miles, while, 1n the state in
which the Nile was at this tune, the water rushed through the
navigable chaunels with fearful violence. It having then
been determined to abandon the Dahabeahs, and to take in
their place the Noggurs, or cargo boots peculiar to the Nile
above the Sccond Cataract, the whole of the storesand effects
were transferred to camels, and taken by them over the 14
miles which separate the toot from the head of the cataract,
to be reshipped into the smaller vessels, twelve Noggurs
being required to carry the whole staff, scrvants, buatmen,
and stores.  For some distance south of the Second Cataract
the river runs through sterile and uninviting country ; tho
east side is covered with masses of black rock, the west with
mountains of yellow drift sand, which has dvubtless travelled
from the Great Sahara Descrt.  The navigation for a long
distance isdifticult and dangerous, constant eddies and bubbles
marking the presence of scarcely-hidden rocks, until after 30
miles of tedious sailing, the fall of Sumeh is reached. The
channel usually taken by the Noggurs is almost in the centre
of the river, any is not more than 200 yards wide. 'I'his
channel is closed in on cither side by precipitous granite
rocks ; rising to a height vt 50 feet or 60 ft. above high Nile,
while onthe cast and west banks of the river the clifis rise toa
height of 400 feet or 500 ft. On the highest rock upon the
castern bank stand the ruins of a temple, of which, however,
little but the bases of the columns remain in position  On
the western side is o small temple, of which the doorway and
a chamber still exist In this barren tract the mimosa occa-
sionally relieves the aspect of the sterile rock, and now and
then the presence of a small patch of alluvial deposit is in-
dicated by a cluster of date and dome palms, which have
escaped the heavy storms and sand-wrifts of the desert.

Twelve miles south of Sumnch are the falls of Tangoor, in
oune part of which occurs a fall of 3 feet.  As a tavoralde wind
was blowing hard at the time that the Noggurs arrived at
these falls, they were enabled, atter suyeral ineflectual attempts,
to get through the greater part of the fall under canvas alone,
but it was found prudent that each buatshould pass through
sepumatedy. At a short distance above Tangoor is the Cataract
of Ambigote, the navigation between the tmo falls being of a
vely difticult character. 'Tlie Cataract of Ambigole, a shetch
ot which is given on page 10y, is divided into two
principal falls or passcs, onc on the east, known as the
Virgin's Pass, and the other on the west side called the
Father's Pass.  I'he formation here is also granitic, and the
river has cut its bioken way through the haid 1ocks with sin-
gularly wild cffect. At the fout ot the Virgin's Pass the river
is duvided by an igland into two channels, and this barricr,
combined with the abrupt eading of the island on the north-
ward, creates a very puwerful cross current, which takes a
direction almost at right angles to the current on the cast,

In navigating this part of the river under canvas, the Arab
and Nubian sailors showed wonderful skill in handling ths
Noggurs, which under their management developed uniooked-
for sailing «ualities, Lying under shelter of a rock until the
wing freshens sufticiently,the Reis awaits his opportunity, and
when it arrives he makes a dash, keeping the head of his boat
across the stream, the course on the port side being studded

with rocks that would be fatal to the vessel in casge of failure,
[ﬁn sailing her about a quarter of a mile to westward he

e T ——

e e

clears the cross current of 9 miles an hour. About a mile
further, but on the west side of the river is the second or higher
fall of the Cataract of Ambigole, This rapid, which has a
fall of 4 ft., requires the aid Loth of canvas and tuwage to sur-
mount it, as shown in the sketch. The channel in its narrow-
est part is about 200 yards wide, aud bas cuts through the
granite rocks some 200 ft. in height. Here, again, as at Sumeb,
are scattered mimo as, which have rooted thems lves in sumne
of the narrow crevices of the rock, and live upon the scanty

amount of Nile deposit accumulated therein, At the head of

THE CANADIAN PATENT OFFICE RECORD

[July, 1873,

T S ————

the Cataract of Ambigole, are scen broken conical mountaine,
the hollows in which are filled with yellow diift sand, varied
with occasional tufts of course desert grass. On the eastern
gide of the river at this place occurs an island of granite
beulders grotesquely grouped, and relivved with trees, which
grow freely in the alluvial soil deposited u, un the island by
the Nile. Such islands are, indecd, about this district, by no
meaus uncommon, and combine (o muhe the scenery i this
purtivn of the river, and of which the above ek tch conveys a
good idca, almost beautiful.  Fow ot fi.e miles higher up the
picture again changes, the granite rocks becoming bolder aud
moure rugped, and rising perpendiculary for some hundreds of
feet. The river her - tukes & sudden turn to the cast, and for
sever,l miles the sc nery is remarkably picturesque, the rocks
now risiug vertically, and now sloping gently upwards from tiic
river, slight sigus of vegetation occasionally appeariag, vatil
almost sudden.y this is exchanged for abroad exjanse of water,
and the Cataract of Dal. Detached blucks of granite of cnorm-
ous size here lie singly or piled together in the stream, which
rushing through narrow water-wora channels, or boiling over
hidden rocks, rush to the calmer water at the foot of the falls.

Iu passing through this catgract, the wind lulled, and left
scveral of the Noggurs, which had before been well able to
hold their own against the rapids, fast upon the rucks, and it |
was found necessary to relicve some of them of part of thar
cargo before they could be floated again,

Ever since passing the Second Cataract a strong north wind
had tavoured the party, but at Dal the boats lay becalmed for
three days, and subsequently two days more were lost frum
the same cause, whilst towing, at this part of the river, was
quite impossible. \

After a total delay of six days a strong north wind set 1,
and the remainder of the cataract was traversed uader sail.
The river here is broken with islands, some a mle in length,
with chiffs 200 or 3v0 ft, in height ; 1n many cases crowaed
with rude fortihcations of a very ancient date; on one bank
of the river, too, the granite hills rise abruptly, and the date
and dome palms grow treely. Camels had awaited the party
at the Caturact ot Dal, but they were of course useless while
the hoats were lying b.calmed in the middle of the river, and
as, after & fresh start was made, the wind continued steady,
it was decided not to employ the camels, es the transit over-
land would have been slower. At the village of Zergamatto,
aa infantry sergeant of the Kuedive's army was placed on each
buat ; these officers being intended to overcomeany transient
hesitation on the part of the local residents to assist in tow-
ing. The wind continuing f{air, the distance between
Zergamatto and Kohé (about €0 miles) was easily traverscd,
50 miles having been made under sail, and against a strong
current. one day.

We may now briefly indicate the direction propus: d for the
luilway from Wady Halfa as far as Kohé, where the biidge
crossing the Nile is to be eiccted. A level alluvial plain on
the castern bank, which forms a good landing-place from boats
at all stages of the Nile, and is in all respects thoruwughly
adapted for & terminul station has been (hosen, the town of
Wady Halfe being che point of cumnmencement, whence the
liue runs by casy gradients on earthworks to the foot of the
Second Cataract, 6 miles above Wady Halfa, and thence, for 4
distance of 12 nules, it follows cluse to tho bank of the river,
avoiding as far as possible the tocks which break up the
surface. In this first length occur the maximum gradients |
and ruling curves adopted on the line - for although the
works are not very heavy, the highest bank being less than 17
feet, the irregular nature of the ground rendered the levels
adopted, necessary.  Near the tweltth mile, the line leaves the
river to cut across a small bend, but touches it again at the
fifteenth mile, from which point, for 8 miles further, a cotne
is selected among the yranitic rocks, which arc here in some
places covered with saud and alluvial deposits. At the
twenty-fifth mile the line again leaves the Nile, 1 ssing behind
some hills, but soon returns to the rive., which it follows, with
but few cxceptions, to the village of Sarrus, near which a
water station would be erected. It was intended to continue
the river side route as far as the cataract of Ambigole, and &
detailed survey was made with this object, as it would have
involved the formativn of at least six tunuels through the
granite, besides other very heavy and costly works. It was,
therefore, neces-ary to make & detour and carry the railway
bohind the hills on the side of the river, through the Mohrat .




* the rive huge irregular masses of granite and porpliyry oppaose

' waters in fiuding an entrauce to the rtiver from the desert

« irregular cliffs, containing traces of sandstone in m~ny places,
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desest, the Nile being again reached at a distance of about 70
miles from the commencement at Wady Halfa. Again the
line leaves the river for a few wiles, owing to the naturl
ob-tacles of the giound, but touches it again at S wngle, near
the fout of alofty mountain, which forms a conspicuous feature
in the lands ape. 'The 4 or 5 miles south of Songle constitute
probably the most difficult section of the wholr line. Along

almost insurmountable obstacles, whilst the grouud about a
milo and a half to the cast is broken up by decp ravines and
tho winding channels of the numerous Wadys cut out by the

platean. To follow the river bank would involve considerable
tunnelling through the rocky spurs, so that the irregnlar
ground between the river and the mountain ranges beyond
was selected, In this length there will be about halfa mile of
cutting, not exceeding 17 feet deep as & maximum, and most
of it through a hard rock. This is probably the heaviest cut-
ting on the whole line, After this section of 5 miles the line
again reaches the river, and rung for 17 or 18 miles over good
ground with casy gradients and good curves. At the end of
this distance, however, the ground beside the river is agiin t o
difficult t) follow, and tue line, therefore, turns inland for 25
mil &, returning to the Nile at the vallage of Ferket This
last 25 miles passes through the Akasha desert, covered with
ganitic and white quartz rovks. At Ferket, however, the
formation changes, trap and metamorphic vocks taking the
place of the granite which is rarely met with unless covered
with gaviss or schist,

Regainirg the river at a point about 115 miles from the com-
mencement of the line, casy gronnd along the bank is found
for 10 to 11 miles, then & bend in the river is avoided and the
wiilage of Amara is reached. A station to accomwmodite this
district, which is extrnsively cuitivated, will be provided ; and
beyond the line winls in and out between volvanic rocks and

for about 20 miles. Beyond here to Kohe o low stretch of
land, varying in width from 1} to 6 milces, lies between the
river and the hills, and across this the line will be taken in a
straight line, and with works of the lightest description.

The nature of the ground between Wady Halfa and Kohé
being as we have described it, the dircction of the line is neces-
sarily irregular and involves the adoption of stecp gradients,
combined with sharp curves. Consequently the works upon
the line will be comparatively heavy. The embankment con-
tung altogether some 2,300,000 cubic yards, and tue cuttings,
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which have been avoided asfar as possible, ubout one-thirtieth
of this quantity; the material to be dealt with being bard, |
soft, and medium quartz reck, and light material, in about

equal proportion. The culverts are numerous but not large ;

the total quantity of masonry being about 30,000 cubic yards, |
the largest work comcisting of thirteen openings of 22 feet
each in an » mbankment about 35 fuet high. i

QuicksiLvER AT THE Viexsa Ex™siTioy —In the pavilion of !
the Ministry of Agriculture, .tected on the Exhibition
Place, which contains highly interesting collections, a float-
ing cannen ball may be seen. Although weighing 50 lbg. it '
lies like & down feather on a splendid silvery mass, consist-
ing of pure quicksilver from the celebrated mines of Idria,
150 cwt. of this metal is exhibited in & large iroun caldron,
offering a sight seldom to be mest with, and on it rests the
solid iron ball. It was interesting to observe the emptying
of the quicksilver into its receptacle. The metal is very
cleverly stowed away in bags of white sheep leather, specially
prepared for the purpose, each containing 50 lbs. of the mass,
the bags being tightly bound round the top, and then put
into small wooden barrels, carcfully bunged up. Formerly,
this liquid metal, which penctrates ecasily all porous sub.
stances, was transmitted in wrought-iron bottles of very
expensive make. A gentloman, in testing the resistance of
the metal, had 1o use some force in inserting the hand into the
mass : but how great was his surprise when, withdrawing his

band, he found that two gold rings he wore had been changed
to silver,

Accorpivg to T. Gricssmayer ore part of a solution of |
bisulphite of lime, sp. gr. 1.06, to 1000 parts of beer prevents
the beer from tarning sour.

From tho Middle Ages up to the last century, musk, civit,
ambergrs, and lavender sum up the best known and most
popular perfumes. It is only of comparatively quite late
years that tho art has made so much progress, and been en-
riched by 80 many new ingredients as we find at present.
Nevertheless, and in spite of all additions, the bage of Euro-
pean flower scents is contained in six flowoers only, namely,
orange flowers, roses, jasmiunes, violets, acacia, and tuberoses.
Others that have been tried aro found of small use, and their
special odour is best given by imitative compounds: as he-
liotrape is imitated by vanilla dasbed with almouds, and so
on. And to these six bases add gerapium, lavender, rose.
mary, thyme, and some other aromatic herbs—the last threo
growing chicfly on the mountains round Grasse, Nice, and
Cannes, which are the principal European centers for the
manufacture of perfumes—add also the peel of bitter oranges,
of which the fruit goes to make curacoa ; the peel of citrons
and bergamots, of which the fruit goes to feed the cows of the
district, and 18 good for the milk; add musk, sandal-wood,
ambergris, and gum benjamin; of later days add the leaves
of the patchouli (pogostemon patchouli, one of the labiatwm)
from India; winter-green (gualtheria procumbens) from the
United States; various of the andropagons, which we call
goat's-beard in our own wild flowers, from Ceylon ; ihlang-
thlang (unouna odoratigsima), one of the anonacex from the
Philippine Islauds; vanda (acrides suaveo-lens, an orchid)
chiufly from Java, but from other places too in the Indian
Archipelago; frangipanni (plumeris alba, onc of the apocy-
anaceie) from both the Bast and West Indies—and we have
gome of the principal gsources whence our scent bottles are
filled, and the delicate soaps and pomades perfumed. But
still, wheresocver the material is to be found, the French
always remain the greatest producers; and, gave a: regards
a few exceptional perfumes—as attar-gul for one, and eau-
de-cologue for another—are the best mannfacturery of the
sweet scents which pervade the world.,

They do an immense trade in perfumery, and England is
their best customer, as Russia i8 their worst. England took,
in 1867, when this table was drawn up, 424,500 kilogrammes
of perfumery, valued at 2,546,000 francs; Russis only 13,300
kilogrammes, at the value of 79,800 francs. After England
comes Brazil, then Belgium, and then Spanish America; but
even Brazil does very little more than half the English trade,
and Spanish America less than half, The United States took
57,400 kilogrammes, valued at 344,400 francs; and Austria
only 14,000 kilogrammes, paying for them 87,600 francs.
Germany, in spite of her own especial industry at Cologne,
took 107,800 kilogrammes, spending 646,800 francs on her
purchase ; but it would be interesting to know what amount
of her own perfume she exports, and which of her numberless
Jean Marie Farinas has the largest clicntele. Eogland does
a good trado in her own indigenous lavender water; but by
far the greatest proportion is exported; perfumes, like pro-
phets, not having much honour ian their own country—all
that is foreign being instinctively preferred to what is home-
bred, and the question of comparative excellence counting
for nothing in the choice.~—AU the Year Round.

Froir 13 Tix Cavs.—The Boston Journal of Chemistry says:
The impression prevails among thosc who usge freely fruits
which are put up in tin cans, that they are injured thereby,
and this impression is, in many cases, correct.  We havelong
contended that all preserved fruits and vegetables should be
stored in glass, and that no metal of any kind should be
brought in contact with them. All fruits contain more or
less of vegetable acids, and others that are highly corrosive,
are often formed by fermentation, and the metallic vessels are
considerably acted upon. Tin cans are held together by
solder, au alloy into which lead ecnters largely. This metal
is easily corroded by vegetable acids, and poisonous galts are
formed, Undoubtedly, many persons are greatly injured by
eating tomatoes, peaches, etc, which bave been placed in
tin cans, and we advise all our friends who contemplate put-
ting up fruits tho coming summer, to use only glass jars for
the purpose.
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THE WESTMINSTER SIGNAL LIGHT.

Ix our last issme wo gave a description of the Gramme
Magneto-Electric Machine which s being manufactured in
England by Messrs, Wheldon and Cooke. Mr. Cooke has
now devised a contrivance which we illustrate above for
the exhibition of the electric ight from the cluck tower of the
House of Commons in London. In our illustration, for which
we arc indebted to Engineering, t and ¢ (Fig. 2) are two large
binding screws, which reccive the terminals. Two metallic
strips condact the positive and the ncgative current respect-
ively to d and ¢. From ¢ thoe negative is led through the
pivot of the revolving table to the right-hand hinge, &; the
positive at dis in connexion with a circular strip of copper,
which leads it to the left-band Linge. Finaily the hinges
communicate with two studs, i, ¢, sunk into the upper surface
of p,p'. Two regulators, ¢ and ' (Fig. 1) are fixed to a rec.
tanguiar mahogany board, r, r, free to slide on rollers from p’
to p. Each lamp carries two copper strips, go bent that the
pertion to the right rubs against the studs, and thus insur.s
good contact when the flat part reaches them, Fig. 2 shows
the metallic pieces of lamp !, pressing upon thesc discs, and
thus admitting the current. When it becomes necessary to
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change the carbons, the table, r, r, is pushed from p' to p. Tho
second lamp, 7, comes into position; its copper strips are in
contact with the underlying studs, and the current passes
through its carbons. The time required to effect this change
is scarccly appreciable. The light can be directed to aay
object by means of the screw, f, and the worm and worm-
wheel e. The former, £, enables to the operator to project the
beam at any angle of depression lying betwecn convenient
limits; the latter, ¢, gives him an azimuthal motion of any '
amplitude required.

One might think the use of two regulators altogether a
superfluity, inasmuch as the carbon points may be lengthened
to burn for any desired number of hours. But it must bo
remembered that carbon is an imperfect conductor, and,
therefore, to increase its length is equivalent to an increass
of resistance. To obtain a continuous light for eight hours,
would, at the present rate of consumption, require carbons
about 16 in. long. Now it is difficult and expensive to get
carbons of that dimeunsion, and even if such pieces could.be
easily procured their brittlenese and want of homogenous-
ness would constitute very serious inconveniences. If long
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carbons were really useful,
we cannot doubt but they
would bave beca introduced
before this into our light-
houses.

Fig. 2 also shows a vertical
section of the holophotal ap-
poratus used. The central
piece is a polyzonal lens
which refracts into parallel-
ism the rays that impinge
upon it at different degreea
of obliquity. The upper and
lower prismatic portions per-
form a very important e¢o-
nomic office in intereepting
and totally refiecting the rays
which make large acute an-
gles with the principal axis,
The other 1ays are lost, as it
has not been decmed necces-
sary, for the present, to adopt
the ingenious prismatic mir-
ror system of Mr. Stevenson,
by which those rays, after
undergoing two reflections,
are concentrated in the ra-
diant point, again to be trans-
mitted. Thenon-adoption of
this appliancc is owing, no
doubt, to the temporary cha-
racter of the arrangement on
the clock tower, as such an
optical aid must considerably
increase the effect of the
electric light.

ASHCROFT'S # POP”
SAFETY VALVE.

This valve was designed
by Mr. Ashcroft with the
view of equalising the pres-
sure on the valve to thatof
tho boiler, so that the exact
degree of pressure on the
interior surface of the boiler
is really indicated. In or-
dimary valves the pressure
decreases a8 soon as the valve
begins to open, the escap-
ing steam rendering the pres-
sure on the valve suriace
less than that exerted at the
same moment on the plates
of the boiler. In the #pop”
valve this is not the case,
the pressures being equalis-
ed. The abeve engraving is
a section of the valve, in
which it will be seen that
the pressure is regulated by
& cpring, the valve spindle
| working in & bush screwed
into the framing above. The
valve seat and that part of
the valve bearing upon it are
of nickel bronze, which
cuabines the hardness of
steel with the freedom from
oxidation which distingtdsh-
es gold, so that duraviiity is
insured apd corrosion pre-
vented. The valve seat is 80
formed asthatwhenthe steam
bas left the ground joint it
enters the annular recessin
the valve and is deflected

into another annular recess
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which surrounds the valve seat, The result of this action is
that the steam obtains a leverage, and the valve acts with
thorough efficiency. The valve may be moved while under
pressure to test its condition, the handle shown being used
for testing its blowing off power and for ascertaining that it
does not stick. The  pop " valve lifts higher from its seat
than any cother valve, and its discharge is stated to be cqual
to that of five valves of the ordinary construction ; the 7-in.
valve lifting § in. from its seat. The two circles in the en-
graving form a comparative diagram, showing the area of the
common valve when open and of tho “pop " valve; the size
of the valve being 3 in. The valve is shown without a dome
and it can be locked up without or with that addition, so
that it cannot be tampered with, ‘Fhe apparatus is very
simple in construction, and its efliciency is proved by the
fact that it is in use on more than 4000 locomotives in
America, and that the Government of that country bave
recently adopted it. It is equally applicable to locomotive,
marine, and land boilers, and gives promise of very general
adoption,

BEE PROTECTOR.

The ingenious mventor of this device, before putting his
ideas into practical shape, doubtless became convinerd of tho
immutable truth of these facts: First, the busy bee improves
only “shining hours,” and gathers honey from opening flowers
only by day ; Sccond, the bee m th has a prelil ction for
stealing honey under cover of the night; and third, chickens
retire to their 100-ts at twilight, and are aroused by the « shrill
clarions ” of the masculine postion of their population at an
excessively carly matutinal hour, To utilize these j.ropositions
to compuss the desired end, was the problem: how it has
been solved, we proceed to show. ‘The bees are expected to
enter their domicilez alittle before duk.  After they arve all
in, the period for the roosting of the chitkens arrives. The
latt r, alighting on their perches, operate machinery which
closes the hive gates and shuts the bees in. The bee moth,
on attanpting his Lurglacious vperation, finds himself barred
out, and as the mechanism of the ievice is beyond his com-
prchension, it is to be inferred th.t he retives in di-gust
Meanwhile the chickens repose until the carly village cock
proclaims the morn, when they abandon their perches to re-
sume their geological investigatious into the surfice of the
adjacent soil and thus ieturn the bees, their honey all safe,
tothe airs of heaven and flowers of earth. For the benefit of
all who may be interested in this stiikingly novel applica-
tion of the force of gravity through the medium of chickens,
we append the following detailed description of the mechanism.

A is a horizon'al rock shaft, sccured in suitable bearings
and provided with thiee arms, I, ¢, a~d D. The arm, B,
within the house supports a vertical sliding post which is
held in gudes, and bears the perenes,  The arm, C, carrics an
adjustable weight, suflicivntly heavy to overbalance the post
and keep it clevated when the 100sts are unoccupied. The
upright arm, D, is counected as shown by the dotted line
with the rods, E I, attached tothe gates of the hives.  Suitable
weights, F, are arranged in connection with the rods, E, so
as to hold the gates open.

As the fowls mount upon the roost their weight depresses
the post, and it, in turn, presses down the arm, B, and there-
by rocks shafi. B, and its arm, ID. The latter, operating the
rods, E, closes all the hives. As soon as the roost is vacated,
the weighr~ “Wring the parts to the original positions. The
advantages claimei are the regularity and certainty with
which the hives will be closed and openced, and the fact that
any number of hives may be connected with the device and

simultancously operated.—Seient:fic American.

Prese tvine Grixpsrovcs.—A grindstone should not be expos
¢ to the weather, as it not only injures the wood work, but
the sun’s rays harden the stone so much as, in time, to render
Ncither should it stand in the water in which it
runs, as the part romainiog in water softens so much that it
wears unequally, and this is & coumon cause of grindstonces
becoming ¢ out of true.”

W give on page 109 illustrations from the Builder of a
house designed by an English architect for a Norwegian
gentleman, the owner of several timber farms. The honso
was to be erected on one of these facms for his own use. The
drawings were made under his personal superintendence as
to details ; and the arrangements of plan are therefore similar
to what would be necessary ordinanily in a similar situation,
But the architect is chicfly responsible for the double height
of verandah and the top room, or belvedere, and other archi-
tectural features. The construction was to be of local
materials,—that is, the timber of the estate and the chimneys
of brick ; but as it wag te be carried out by local workmen
entirely, the cost is not known.

The conditions of climate and of timber suprly being some-
what similar, the plan may supply a useful nint or twoto
prosperous Canadian farmers and others,

As our illustrations do not include a scale, we add the
dimensions of some of the rooms:—brawing-room (Daglhg-
stue), about 18 ft. 6 in. by 16 ft. in clear; sitting-room
(Daglickamer), about 16 ft. by 14 ft.; dining-room (Spisekamer)
about 16 ft. by 14 ft.; kitchen (Kiokken), about 16 ft. by 14
ft.; hall (gallerv over), about 25 ft. by 20 ft.

QUALITATIVE ANALYSIS FCR AMATEURS.~II.
Ry E. J. Hactocn, A. M., in the Boston Journal of Chemistry.

SRCOND GROUP.

‘This includes those metals which are precipitated by
hydrosulphuric acid from acid solutions; namely, mercury.
lead, bismuth, copper, cadmium, gold, platinum, tin, arsenic,
and antimony. Hydrosulphuric acid (hydric, sulphide, or
sulphuretted hydrogen, H 8) is a poisonous gas with a very
disagreeable odour which resembles rotten eggs ; breathed
in small quantities it produccs headache; is very soluble in
water, so that its solution is often employed instead of the gas
itsclf; is combustible, and, when mixed with air explosive.
Thensual method of preparing it is from s-:lphide of iron and
sulphuric acid. 'The sulphide of iron for this purpose can
be purchased of the dealers in chemicals in large cities, or
prepared by carefully fusing together iron-filings and sulphur,
The sulphide of iron is broken upin small pieces and put ina
bottle fitted with a good cork (soaked in paraffine) through
which passes a tube twice the length of the bottle, the lower
end reaching almost to tbhe bottom of the bottle, a funnel
being attached by a rubber tube to the upper end. Another
tube iin. long, bent at right angles, also passes through the
cork. ‘To the end of thisis attached a glass tube long enough
to reach to the bottom of the test-tube or other vessel in
which the precipitation is to take place. The bottle being
tightly corked, dilute acid is poured into the longer tube,
when gas at once begins to issue from the shorter tube. No
heat is required. Auvother method that I have often found
more convenicnt on a small scale, is by melting tozether
paraffine and sulphur, Some sulphur is first placed in atest-
tube, then several picces of pamaffine thrown in, and the test-
tube closed with a cork through which passes a single tube
bent twice at rightangles, After applying heat for some time,
hydrosulphuric acid gas is given off ; as soon asg the heat is
removed the gas ceases to be generated, but begins again
whenever heat is applied. The gas should always be generat-
ed under a flue or in the open ann.  If prepared in or near a
building painted with white lead, it blackens the paint, from
the formation of sulphide of lead.

Group second is divided into two divisions : the first in-
cluding mercury, lead, bismuth, copper, and cadmium, whose
sulphides are insoluble in ammonic sulphide; the second
including arsenic, antimony, tia, gold, and platinum, whose
sulphides are soluble in ammonic sulphide.

REACTION OF METALS OF GROUP SECOND, FIRST DIVISION.

Dissolve a little corrosive sublimate, called by modem
chemists mercuric chloride (HgCl2) in a little water in a test-
tube. Pour a few drops of this into a second test-tube and
dilute, then pass hydrosulphuric acid gas (J128) into it; a
white precipitate forms, which immediately passes through

yellow and red to black. Filter and t-; to dissolve the pre- |

cipitate in ammonic sulphide, also in nitric acid; it will be
toun-i insolublein both. ~Dissolve it in aqua regia,a mixture




AND MECHAN

July, 1873.)

108" MAGAZINE,

of 4 parts hydrochloric acid and 1 part nitric acid; this
solution is precipitatud by chijoride of tin, Lut this confirm.
atory teat is notalways necesrary  To another portion of the
aqueous solution of corrosive sullimate add a drop of putassic
jodide (KI); a beutiful r.d precipitate of iudide of mercury
is formed.  This reac tion i8 vory Chireactorstiv of merenry,

A solution of plumbic nitrate (nitrate ot lead) also gives a
black precipitate with hyarosulphuric acid, but unlike the
mercuric sulphide, it dissolves in boiling nitric acid, ..nd
from this solution is again thrown down by sulphuric acid
as a white precipitate of plumbic sulphate. With potassic
jodide it gives a beautiful yellow precipitate, thus Jdistinguish-
ing it from mercury. Very small quantitics of lead in drink-
i, water are detected by hydrosulphurie acid,

Tl.e subnitrate of bismuth, being sometimes used in medi.
cine, nd also in cosmetics, can be procured from any drug-
gist. [t is insoluble in water, Lut dissolves readily in bydro-
chloric acid, Pour a fuw drops of the concentrated acid
solution into a test-tube half full of water ; a white precipitate
is formed. This is quite characteristic of bismuth, as verv
few other salts are precipitated by water. For this reasou,
avoid diluting the acid solution when about to make a test.
Into the acid solution, pass a current of hydrosulphuric acid
gas; a black precipitate is formed, which, like the lead
sulphide, is soluble ia nitric acid, but unlike lead, the vitric
acid solution is not precipitated by sulpburic acid, but by
ammonia These reactions suflice to distingnish it from the
other metals of the group.

Sulphate of copper can be prepared by dissolving an old
coin in sulphuric acid with the application of heat, A great
dea! of sulphurous acid is set free. The blue-colored filtrate
:coraining after the silver chloride is precipitated from the
coin solution, mentioned in p 82, is mincipally nitrate of
copper, Either this or the sulphate can be used in studying
the reactions of copper. With hydrosulphuric acid, copper

solutions give & brownish black predipitate, svluble in nitric |
acid and in potassic cysnide, a substance much used in photo- |

graphy, and very poisonous. In very dilute cupper solutions
amimnonia produces a dark blue culour, Lut no precipitate is
formed. Potassic ferrocyanide gives a reddish brown paedi-
pitate insoluble in hydrochloride acid, and this distiuguishes

" it from other metals of this group

Cadmiuwm is one of the rarer metals, and is used principally
in photogiaphy. Tn the analyxis of common alloys and min-
erals it is seldom necessuy to test for cadmivm,  The preci-
pitate with hydrosulphuric acid is & beautiful cavary y-llow,
soluble in nitric acid, but insoluble in potassic cyamde. This
enables us to distinguish it from copp , which it closely
resemblr 8 insome of its reactions.

As the student progresse. he should tabulate the results of
each series of mactions tu- covvenient reference in future.
Sometimes an impurity in h’s chemicals prevents the reaction
from taking the precise feqm here given. When hydrosul-
phuric acid is pasecd into viry acid solutions, more or less of
1t is decomposed, and a white precipitate of sulphur insoluble
inmitric acid is foomed. This is easily distinguished from a
metallic sulphide by its specific pravity and combustibility.

SEPARATING METALS OF GROUP SECUND, FIRST DIVISION.

Supposing you have in solution the five metals of this
division of group second, the solution is to be acidified with
kydiobloric acid, when most of the lead will be pnecipitated
as & chloride and filtercd out, but traces of lead may still
remain and must be sought for in this place. The hydrosul-
phuric acid gas, or a strong solution of it precipitates all these
metals  The black precipitate is filtered out, then boiled in
nitric acid, and the residue shown to be mercury by dissolv-
ing it in aqua regia and adding staonous chloride, or proto-
chloride of tin (SnC12) ; a grey precipitate is formed
Fron the filtrate, the leaq, if any is present, is thrown down
by adrop of sulphuric acid as a white plumbic sulphate.
Ammonia is next added cautiously to the last filtrate, when
bismuth will he precipitated  Thig is recognised; after dis-
solving in aqua regia, by giving a white precipitate with
water, if the solution is strong enough. The filtaate from the
bisinuth precipitate will be blue, if copper is present. A
solution of potassic cyanide (KCy) is added, caro being taken
te avoid breathing the poisonous fumes given off | next pass
more hydrosvlphuric acid into it, when a bright yellow preci-

copper in this last filtrate, a little nitric acid and potassic
ferrocyanide are added ; the red precipitate is cupric ferro-
cyanide, or ferrocyanide of copper.

‘The reparation of those metats precipitated by hydrosul.
phurie acid, and insalnble in ammonic sulphide, way be tab.
ulated as follows -

Precipitated by Ho8

Mercury. Lead, Bismuth, Cadmium, Copper,

black. black.  black. .. Yyellow. brown.
Boil with Natric Acid.
Rosid 3 N o T -
osidue: | . .
5 Lead Biamuth Cadmium, Copper.
Moreury, | Add Sulphiric Acid
.- ' - —_ - -
Precipitate - Nolution :
.ead, Bismuth Cadmium, Copper.
white. Add Ammonia,
Precipitate : Solution :
Bismuth, Cadmum. Coxﬂ)or.
whito. With KCy and H:S,
,Precipitato : Solution :
Cadmium, Copper.
' yellow. Add  nitrio

acid and fer-
! rooyanide of
pots ssium
Reddish |
l brown preci-
pitate.

The principal difficulties to be encountered here are the
' separation of lead from bismuth, if both are presen:, and of
,copper from cadmium. The <tudent of analysis must repeat

the reactions of these metalsuntil heis able to separste them
_ with certainty  Mercury, it must be remembered. forms two
series of salts, only one of which is preciprinied by bydro-
1 chloric acid, hence we see why mercury occurs both in the
first and in the second group.

HENRY'S IMPROVED SPINDLE STEP.

The object of this invention is an improved construction
of the steps of mill spindles or other vertical shafts, whereby
_they are made adjustable to comp nsate for the wear of the
; bearing surfaces.

The illustrations show, Fig. 1, a perspective view with a
portion broken away, and Fig. 2, a vertical cross section. In
the base, A, of iron, is formed a recess, the walls of which
are screw-threaded to receive a correspondingly formed guide
or bearing B. The latter is constructed with an inverted
conical opening to inclose the toe of the spindle C, the end of
which extcnds through and rests upon the upper of two or
more hardened steel discs D, placed in a suitable cavity at
the bottom of the recess. ‘1'he top of the guide formsa collar
E, which is bevelled off around the interior to xe ~ive oil for
lubricating the spindle, The passager ', in tho base also

i serve to conduct lubricating material to the spindie toe. G,
,i8 a lock nut screwed upon the guide between the collar and
| the base. In the cngravings, Fig. | shows the guide let into
the base to the full extent and locked in position by the nue
G, screwed down to bear upon the upper surface of the latter.
As the guide becomes worn by the rotation of the spindle, it
| is unscrewed and moved up, Fig. 2, to the requisite height
| to fit the toe snugly and prevent the spindle from vibrating
. or running out of truc, thus, in short, compensating for the
 wear. The nut G, is then again screwed down to lock the
parts in place.

By using a number of discs, D, one, two, or more can be
removed as the spindle drops down, thus adjusting the step
regularly to supply the deficiency caused by wear, The in-

, vention appears durable and simple.

—
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RIDER'S ANTI-FRICTION BARN-DOOR HANGER.

We give on this page, an illustration of a new barn-door
banger which is claimed to surpass anything of the kind
heretofore known to the public. Itis described as follows by
the American Arltsan:

The distinguishing peculiarity of the hanger is as follows :
The weight of the door is supported by an elliptic stud, A,
between which and the rail B, is a series of chilled-iron rollers
C, completely incased, and which, passing the stud, roll round
‘ and return over it in succession. This stud being thick and
. - T strong, it 18 impossible to conceive under what circumstances
Sf;"&\o 2 > any breakage could take place. It is remarkable how easily the
e "’W//)’ A N hanger mover along the rails. It is certain that this prin-
: ciple sectres a romarkable decreage in friction. The manu-
facturers inform us that direct experiment has proved that a
weight suspended by these hangers will be moved by one-
fourth of the power required by any other hanger they have
been able to obtain and experiment with. Nearly all the
friction in the working of this hanger isrolling friction, there
being no axle to turn in a socket and wear away ; no sheave
to bear against the side of the hanger; no grooves to grind
and break ; and, as the rollers are made of chilled-iron, and
are harder than steel, it is evident that a remarkable degree
of durability is secured for the device.
The rolls are, as shown, completely enclosed by the plate
D and cap E, which is held to its place by a pin inserted on
the outside, through the end of the stud A. In this way all
the bearing surfaces are completely incased and protected
from the action of storms. There is, therefore, no neccssity
of a housing over the hanger, and this effects considerable
s&ving in the expense of hanging doors. The cap E descends
somewhat lower than the upper edge of the rail along which
the rollers run, and as the rollers will not mount the track
like wheels, there is no danger of the hanger running off the
track. The case, in its advance, pushes away any obstruc-

/ §‘<<<<<‘//</\/<<<\“ 7/ / tion? ﬁl])?t m{e arise fr(l)m icg or Asnow, 80 th;slti the hanger is
p iable to R t
/j///////////// 4//, tho interior, the surfaco will not bo injared by rust, and no

lubrication {s needed.
Besides theso practical advantsges, the hanger is very
tasteful and neat in appearance and will fit any rail.
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WEST'S TYRE-SETTING ML&CHIN E.

Among theexhibits at Vienna is the annexed American
invention which is just now coming iuto extensive use
not only in America but also in England. The machine
is simple in its construction and opcration and is very
expeditious and effective. Tt conslists, as will bo seen on
reference to the cngravings, mainly of a laminated
wrought iron hoop, formed of four bands of wroaght iron,
abount 6 inches in depth, and which is expansible and
contractile, being associated with a stout irame, carrying
a long and powerful screw, which works iu a fixed collar
at one end, and also through a head-stock to which the
hoops are firmly attached. Thereby, when tho screw
is tightened up (which is effected by hand-wheel, long
lever bandle, or the larger sizes are fitted with duplicate,
fagt-and-loose pullies for power) the hoops a1e drawn up
50 as to contract the diameter of the circle formed by
the fixed end ; similarly by tho reverse opcration the
diameter of the circle may be enlarged.

‘The whole apparatus is carried on suitable stands, and
attached to the circle of the hoop are supports which
carry the wheel to be tyred. The tyring is effectod cold, :
the tyre itself being made of such a size as to fit loosely
on the rim of tho wheel. Being thus laid on the bearcrs
within the hoop, the screw is operated, evenly and uni-
formly contracting the diameter of the hoop,and exerting
a regular and uniform compression opon the tyre, gra-
dally incicasing in power until the tyre is thercby
upset and fixed firmly and solidly upon the wheel.

It is obvious that by the cmploymont of this machine
tho cost and delay of having to beat the tyre, so as to
make it fit on Ly cxpansion in the ordinary way, is
cntirely avoided ; and, especislly in the case of repsirs,
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WEST'S TYRE-SETTING MACHINE.

for the ro-setting of a loose tyte, it is very advantageous, as
the wheel can be removed from the vehicle, set by the com-
pression of the machinc, and again fixed on iis asle, within
a very brief period. As regards the qoality of the work, it
is clear that tho increased density and toughness of tyres
so set by powerful compression cunstitates an important
advantage in point of wear and durability.

This tyre-setting machine is, therefore, one of those simple
effective, and economical appliai.ces that no carriage builder's
or wheclwright's chop should be without. It is made in
sarious suitable sizes, for wheels of different dimensions, and
adapted for operation by hand or power, as shown. The
smallest sizo (No. 1) is fitted for wheels varying from 3 feet
to 4 feet 2 inches in diameter, with iron tyres § of an inch
thick by 1} inch wide, stcel tyres 1 inch by § inch. The
Yarger sizes are adapted for diameters of wheels from 3 feet
6 inches to 4 feet 7 inches, iron tyres up to 23 by 3% inches,
and steel tyres up to 21 by 1 inch. Each machine is capable
of operating on wheels that do not vary more than 14 inches
in diameter, and they may bhe coustructed aund adapted for
wheels of any dimensions

In addition to a saving of over one-third on setting new,
and considerably more on old, tyres the following advauntages
are obtained for the work cffccted by this machine : durabil-
ity and diminished wear and tear, because the cvils of the
old method are avoided, namely, the blackcning and stain-
ing of the felloe; the steaming, swelling, and subsequent
shrinking of the wood ; aud the carly loosening of the tyre,
cons~auent thereon, aided by the wearing away, under ton-
cussion, of the particles of wood which have lost their
nature and coherence by chbarring ; also tho weakness result-
ing from taking out old bolts aud making new holes is
avoided, becanse, in upsetting an old tyre thereby, the bolts
are not taken out nor the tyre removed from the wheel.

Tsurzr of Toors.~A correspont ent of the Detroit Tridune
says :—If an cdge tool is 50 hard 28 to crumble, grind it on
a dry stonec until the cdge turns blue: it will then cease to
¥reak, and the temper will eneral.® prove to be about right.
Scythes and axes are sometimes too tard at the cdge, but if
treated in this way will give no furth: v trouble

L———h—._—__..._.._ e

A

s
4%

4. . LN —

FIREPROOF FLOOR.

In this invention, Mr. Nathaniel Chenoy, of the Architectural
Iron Works, New York city, the inventor, proposes to do away
with lath aud other combustible building material, and apply
the plaster, for cciling rooms, dircctly to iron wire, which is
interwoven with the tie rods of floor or roof arches.

In our cugraving the arch 4, is formed of metal plates
bolted together at the cdges by angle bars, and resting at the
cnds on metal skew back beams B, which are tied together by

1
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wire rods C, to prevent end pressure o1 stiain on the walls, and
hold the arch up stift and firm. On the lower floor the arch
is made of brick, and is similarly sccur d, supporting u l.yer
of concrete nbove,

‘The connecting or tie wires (') are aranged close together,
as shown in the section, Fig. 2, and smill wire is woven iu at
suitable distances.  ‘The fabric is suspended by the short rods
D, from above, and upon it the plaster is applied in the ordi-
nary manner The device is necessarily tireproof, and is said to
form firn floors, incapable of transmitting sound to any on-
siderable extent.

A GUNPOWDER PILE.LRIVER.

At o meeting of the American Socicty of Civil Enginecrs,
in New York, on March 5th, a paper ¢ On Shaw’s Gunpowder
Pile-driver,” by Samuel R. Probasco, C.E., of Biooklyn, N.Y,
was read.

This pile-driver was set at work in Qctober, 1872, on o line
of sheet piles for a reservoir-dam in the valley of Parsonage
Creek, Long Island. The material to be penetrated was sund
and fine gravel, cemented together in places, =0 as to be hard
and difficult to move with a pick, and like ¢ hard pan.”
Clay was found below the water-level of the basin,—some
borings showing it at 15 ft below the surface  ‘the ‘lower
stratum was tough and tenacious, and the whole material
was under water. The machiue in form resemblos an ordi-
nary pile-driver - a cast irou block, called a ¢ gun,” resting
on the head of the pile, is tored out, and receives, without
windage, a wrought-iron piston attached to another ast-iron
block, called the “ram,” which is lifted by cxplosion of
powder in the bore. When the piston leaves the gun, «
cartridge is thrown in, which, cxploded by the heat Ledd
by the piston in its descent, throws the ram upwaid again,
and forces the pile downward. The area of the piston i
adjusted to the weight of the ram, which also is adjusted to
the work to be done. Soda powder cartridges, in ¢ylinders
of 1} oz. to 1} oz, coated with Llack lead and parafline, ate
used  The ceating is expeeted to Keep the powder dry, lu-
bricate the gun, p.eserve the roquisite tightness, provent es-
cape of gas, and cause the entire force to be exerted on the
base of the piston. The piston is made a little smaller
than the bore of the gun, and has on its Jower end a stoel
ring which fits the bore closely. The performance was as
follows :—At first several explosions were necessary to lubri-
cate the gun, which leaked gas so that the ram would not go
to the requisite height to move the pile.  After a few shots
the piston moved up regularly, and in its descent, fired the
charge forging the pile down and itself upward.

When the resistance is slight, this machine may be econo-
mical, but when, as in this case, it required 300 blows fiom
cartridges, costing 23 cents each, to force a pile down 15 ft.
or 16 ft., it cannot be called o “T'he gas from the explosions !
cut passagesin the ring at the end of the piston.and therebhy
much Jessened the power of the machine  The gun became |
hot from the rapid discharges, and the bore enlitged, where- |
by more gas escaned. |

Seven piles were diiven with it,—each costing more for'
powder than the contractor got for piles in place,~when the ,
machine refused to work. On examination, the steel nng |
was found furrowed by the powder, and the piston (diameter |
5in.) s0 bent Ly striking the bottem of the gun as to W
useless  The nir-cushion relicd upon to prevent this waslo t |
by the furrowing of the rir g. .

The inventor, on being consulted, decided that the exces-
sive consumption of powder was due to the piston being too
small for the ram, weighing over 1.700 Jh.

The bore of the gun was then enlaiged to recdive a piston
of 7 in. in diameter, and ten pi'es more were driven, when the
machine was again laid aside

The rosult of this trial was similay to the first, eacept that
the piston was not bent  The gun got so hot as to fuc the
powder before the raw veached its place.  Altoguther, sevon-
teen piles were driveu to & depth of from 14 ft to 19 {t, ro-
quiring from 200 to 300 blows of 13 oz, cartridges.  An
odinry pi'eedriver was then cemployed, with 2 hamma
weighing 1,800 1b, and falling 8 ft to 10 ft  In this wa
cleven piles were put down, 153 ft. in tan hours, costing pua
pile no more than 100 blows from the powder-machine  Those
100 blows at best wouii put the pile down but 10 ft. !

The piling was spruce, from 10 in, by 10 m. to 10 in. by 14
in, 20 ft. long, with 2in. square tongue and groove,

The piles were bovelled at the point on three sudeg, leaying
the grooved side unt uchicd  The croove wag driven on the
the tongue of the precedmg ple The heads were pro-
tected with a light band.  Seven piles were diiven without
shoving , the cighth sphit, and showed the necessity of protec.
tion at the point A cast-iron cup-shoe, weighing about .40
b, with a grouve in it, and made with three bevels and one
plain side, was found to stand the work,

The tendency of the tongue of the pile to work up was ob-
viated by twisting a hain tiglitly about the pile and tongue,
al ver, with rope attuched, was used for this purpose, the
force being applied as the blow was delivered.  Seventy-five
piles wore driven in this way to a mean depth of 1535t I
expericnee, 6 in wore dopth has beon attained, which is about
the maximuom penctration in this kind of material, and this
can only lie done with the best of sound, dry spruce.

Piofessor B. H. Thurston, of the Stevens Institute of Tech-
nology (U. =), communicates to the Journal of the Franklin
Institute a description «f an ap aratus devised Ly him for
deter  ining the torsional resistance of materials, and also the
result obtained by subniittivg specimens of different woods to
experiment. By mechanisin the force :roducing torsion is
transmitted through the testepicce, and moves a pencil which
traces upon paper a curve the ordinates of which are pro: or.
tional to the torsionil moment, while its abacissus represents
the amount of torsion to which the sprcimen has been sub.
jected, thus indicating the relative stiftness. strength, and
1esilience of the material exper mented upon very perfectlv,
The test-picces were seven-cichiths of an inch in thickness at
the middle or smallest part. Some of the conclusions drawy
from the resnlts are as follows :—White pin yiclds quite
rapidly as the to sjonal moment increasc>  The maximum
strength of the test-picee was 151 foot-pounds, and it was
twisted completely oft atatotal angle of torsion of 1300, The
substance is thus shown to have little res lience,  Yellow pine
has much greater strength, stiffuess, and 1esiticnce. The sap-
wood is equally stiff with the heart-wood, but sooner passes its
limit of clasticity.  Spruce is less stff than white pine even,
but possesses greater strength and resilicnee, ats moment of
1esistance reading 18 foot-pounds and twisting through a
total angle of torswom of 200°, Asb seems 1o be weaker and
less tough than is gencrally supposed s most striking peeu-
liarity is its very rapid loss of strength after passing its himit
of elasticity  Spanish mahogany is very stiff and strone. It
is deficient in toughness and resdience, losing its power of
revistance very mpudly after passing the Banat of elastiaty
White oak has less torsional  stiongth than ather goud
mahogany. locust, o1 hickory, but is 1emarkable for its wonder-
ful toughness, It passos ats hmit of clasticity at 15°, but loses
its resisting posvar very slowlyv. The datter iomams unimpaned
to i torston of 700 and yiclds complotddy at 253°, Millwnghts
are evidently  correct in holding this wood i ligh esteem for
sticngth, toughness, and powar of pestisting heavy shocks and
srains.

Tur following details of the process followed by the Oxy-
hydrogen Gas Company, of Bunalo, N.Y., in the production
of axyyen on a commercial saale, may be of interest, though
it ix in general the same as the process of M. Tessie du
Mothay. The Journal of the l'ranklin Institute says, the ma-
terial croployed is catted manzanate of soda. Whether thas
difinition of its constitution is accurate, from a chemieal
point of view, we are unable to assert The treatment of the
material is thus described by the .lmerican Arfisan: — % The
pulverised mavganate of soda is introduced int) non retorts
Tt lung, 1€t wide and 2 ft  deep (2 cross section being an
clipse). It is here heated in a enteent of superheated steam
The steam passes through the miss and carnies with it part
of the oxygen.  In ten minutes the citrent of steam is shut
off and atmospheric air is blown in, the soda ralt now re-
absvihs or re-unites with the oxygen, and the uitrogen es-
capes,  Air is passed in for ten winutes, and then steam as
Pefore. From the tetorts the gas passes to the condensers,
which are like the usual upright cast 1wron pipes used i all
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gasworks. Here the steam is condensed, and it washes the ' ‘The ear will be provided with in-truments, provisions, &c.,

i

gas; from these the gas passes to the scrubber, where all

further impurities are washed out; it then passes to the
holder.” It scems that the process followed is not identical
with the published description of the pat'nt.  Several wmo-
difications in details have been found necessary in practice
The manganate also appenrs not to work to perfection, gince
it has been found to los: its porosity and avglomerate after
being for some time in use. It is found nccessary, therefore,
to re-charge the retorts after a time with fresh material.
Experience indicates that, could the steam be supplied per.
fectly dry, this difficulty might be obviated. What may be
the ultimate success of the company must be left for time to
decide. It is at present supplying consumers with hydrogen
gas at the rate of 2 50 dols. per M., and oxygen gas at the rate
of 500 dols. per M.

THE «GRAPHIC” BALLOON,

In answer to numerous enquiries con the subject we give the
following details as to the dimensions, material, outfit, ete , of
the balloon to be used in the great transatlantic voyage They
are from specificaticns made by Mr. Donaldson.

There will be two balloons, the largest of which will be J18
feet in circumference, 100 feet in diameter, and 110 feet in
height. When inflated and ready to start, the extreme height
of the balloon, from the crown of the balloon to the keel of

the life-boat, wiil be 160 feet.

The great balloon will require 4,316 yards of cloth. The

" materials 18 unbleached sheeting, of a thick, close quality of

the brand known as « Indian Orchard.” 'The crown of the
balloon will be doubled for a distance of fifty feet from the
top, with 150 yards of the same wmaterial and a third thickness

 will be added of “ Manchester Mills” bleached, of which 250

vards are required.

There will be 14,080 yards, or cight miles of rewing, in
which 10,137,600 stitches will be made. The stitcizing is now
being perforeed at the show-rooms of the Domestic Sewing
Machine Company, by a force of twelve seamstresses. The
thread used is silk and cotton, the top spool being sitk.

The valve of the balloon will be three fect in diamcter, and
made of Spanish cedar, with a rubber-coated clapper closing
on a brass plate. The valve fixturcs and top of the balloon are
the cssential parts of the apparatus, and are being constructed
with special care to guard against accident or derangement.

The net-work will be composed of three-strand tarred rope,
known as “mrlin? The width of the net will be 212 meshes,
and .ts break ng strength will be 58,300 founds.  Five hun ired
pounds of “marlin 7 will be used. FFrom the netting 53 vopcs
£ inch in d ameter, of Manilla, will connect with the concen-
trating rings. These ropes will each be 90 fect in length, or
4,470 feet in the aggregate. The concentrating 1ings will be
three in number, to guard against bre ikagwe, and be each four-
teen inches in diameter, cach ring being of wood, iron bound.
These rings will sustain the car, life boat, and trailing rope,

sud will bear the strain when the anchor is thrown outin !

landing. From the concentrating rings twenty-four Manilla
one inch ropes each 22 feet long, or requiring 528 fect in all,
will depend and form the frames for an octagonal-shaped car
They will be kept in place by light hoops, made of ash. The
lower ropes will be conneeted with network, and over the net-
work at the bottom of the car, n light pine floor will be lui
loosely, so thit it can be thrown out if reguired. The car
will be covere I with duck, of which filty yards will be needed
Attached to the side of the car will be a Dhght iron windlass,
from which the boat and trail rope can be raised and lowered
as way be desired.  From a pulley attnched to the concentra-
ting rings & heavy Manilla rope will fall down through the
car, and thence to & sling, attached to which will be the life-
boat. This boat will he of the most approved and careful
construction.

It will have water-tight compartruents, sliding keel, and will
be s0 made that it will be »clf-righting.  The boat will be pro-
vided with a complete outfit of oars and sails, and to it will be
lashed instruments, guns, lines, cte., and provisions for thirty
days, all in water-tight cascs.

The trail rope, by which the acronaut can maintain any

, desired altitude without resorting to ballast, will be of Manil-

la rope, 14 inch thick, and 1,000 fect long.

independently of the boat. It will be so constru. ted that it
can le taken apart piccemeal and disposed of as ballast. 1t
will carry about 5,000 pounds of ballast, which will consist of
bags of sand, ench carefully woighed and marked  Among the
instruments to be carricd in the car there will be a galvanic
Uhattery with an alarm, two barometers, two  chranometer
watches, a compound thermometer, a wet and dry bulb ther-
mometer, a hvgrometer, componer, quadrant, chart, parachutes
with liro balls attached, and so arranged as to explode when
striking the water, so as to indicate the direction traversed ;
marine glasseg, two vacuum tubes, o lime stove, ete. A num-
ber of carrier pigeons will be taken along, and despatched at
intervals on the route, with intelligence of the progress ot the
capedition,

‘I'he smaller balloon will be 40 feet in height and 34 feet in
dinmeter, and will be made from 408 wvards of * Manches'er
Mills,” Its network will constme 29 pounds of 45 thread
cotton cord, and 6 pound-of Italian hemp. 1t will be attach.d
to the concentrating rings of the large balloon, and will be
used as may be required to test the upper currents or assist in
feeding the lnrge balloon.

The balloons will be coated with a varnish made of boiled
linseed oil, beeswax, and benzine, and of these ingredients
1,000 gallons will be used.

The capacity of the great ba'loon will be 409,000 cubic feet
of gas, but it will be inflated with but 400,00u cubic feet,
which, at the height of one mile and three-quarvters, will ex-
pand suflicient to feel the balloon.  The lifting power of illu-
minating gas is about 33 lbs to the 1,000 feet, so that the
balloon will have a lif inx cap ity of 11,600 1bs. ‘The pres-
sure will be one and a half 1bs. to the square inch.

The weight may be summed up as follows -

Lbs.

Balloon,. .... «.. Lo 4,000
Net and ropes,..... et e RN 800
Cargoooe, e tiiaen e cetssaas 100
Bout, ot i e e e 1,100
Dragrope, .. coin it i i e .. 600
Anchorandgrapples, ... ... i iee i 300
Sundries, ... i i i e ne 300
7,100

Then 4,000 s will be allowed for passengersan t ballast.

THE NEW CABLE.

Tur Newfoundlund correspondent of the Mountrear Gazetle
writing about the laying of the last cable by the Great
Eastern, thus desciibes what he «alls « the Atlantic Cable
talking”

dir. Weedon, the able superintendent of the Anglo-Amer-
ican Department, was kind cuough to explain to me the
mode of telegraphing through the cable, and to permit me
| to witness its working. I found an operator seated at a table
lin a room slightly darkened by heavy curtaing, On his left
hand stood a little instrument named the ¢ Reflecting Galva-
1 nometer —the invention of Sir William Thomson—wanting
which Atlantic telegraphy would be a slow process. not
exactly two o1 three words per minute by the ordinary
methad, mstead of cighteen or twenty as at present.  This
deiiente instrument consists of a tiny magnet and o small
mirror swinging on a silk thread—the two together weigh.
ing but a few grains The electric current, passing alonug
the cable from Valentia, deflects the maguet to and fro.
The little mirror reflects a spot of light on to a scale, in a
box placad on the operntor’s right hand, where, by its oscilla-
tions, the spot of light indicates the slight movements of
the magnet which are too small to be directly seen, The
little swingivg maguet follows every change, great or small,
Uin the received current ; and every change produces a corres
ponding oscitlation of the spot of light on a scale. A code
of signals is arranged by which the movements of the spot
,of light are made to indicate the letters of the alphabet.

Whenreceiving a message from Valentia, the operator watches

the movements of the little bright speck which keeps danc-
ing about over the seale on his right. To his practisad cye
cach movement of the spot of Jight represents a letter of the
alphabet ; and its scemingly fantastic motions are spelling
y out the intelligence which the pulsings of theclectric current
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are transmitting between the two hemispheres. It is truly
marvellous to note how rapidly the experienced operator
disentangles these irrcgular osciliations of the litte speck of
light {uto the letters and words which they represent.

The laying of this last cable has been a complete success,
without a single accident, or even astoppage. T'he Hiberniu,
with the shore end on board, arrived a fow hours after the
Great Eastern. 'Three days after, the weather being favor-
able, she laid the shore end from Heart’s Content to the buoy
and effected a splice. The cable works most satisfactorily ;
and having a larger conductor than the old cables, is expect-
ed to have a greater transmitting capacity. ‘The next oper-
ations of the cable tlcet will be to lay a double cable from
Placentia to Sydney, in Cape Breton ; then to repair the cable
of 1865, which has been injured 650 miies from Valentia.

TICE'S DYNAMOMETER PULLEY.

In large cities the letting of rooms with power is a very
common practice. Considerable difficulty, however, has been
experienced by proprietors in exactly apportioning the amount
of power to tenants which their contracts call for. Much
disagreement and considerable litigation grows out of this
difticulty. It is very desirable, thercfore, that some cheap,

TICE'S DYNAMOMETER PUL .2Y.—Fig. 1

reliable indicator of the amount of power used by tenants,
under such circumstances, should by provided.

OQur illustrations from the .dmericun Artadan shew such a
device. Jt is the invention of J, P, T'ice, Esq., of New York.

Dynamometer pulleys, herctofore used, have registered the
total cffect of power developed or transmitted, and although
they may be sometimes applied to determine the amount of
power distributed from some central motor, they are, for the
most part, if not altogethcer, too expensive, cumbersome, and
inconvenient in their application to render their use general.
In this device the uumber of revolutions of the driving shaft,
iu a given time, and the circumference of the pulley, are the
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TICR'S DYNAMOMXTER PULLRY.~Fig 2
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TICE'S DYNAMONZTRE PULLXY —Fig. 8.

elements from which the power transmitted, reduced to work
iz foot pounds, is determined.

Fig. 1 is a side clevation of the pulley.

Fig. 2isan elevation of the opposite side of the pulley.

Fig 3 is a section through the centre of the pulley and
shaft, and

1'ig. 4 is a diagiam showing a convenient mode for deter-
mioiug the amount of friction neccssary to produce & given
resistance of the pulley.

The genceral purpose subserved by the pulley, is to not only
accurately gauge the amount of power which a tenant may
obtain froma a line of shafting, but also to prevent his obtain.
ing any more than this maximum, the pulley being sct to
deliver the exact amount of power called for by the contract,
and n» more. ‘Che means by which this end is accomplished
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will be secn upon reference to the engravings and the accom.

pan)iug description.
The parts of the device are as follows : 4, is the belt pulley,

C, the friction disk, B, the shuft, b, springs, snd a, friction. |

blocks. Bolts r, pass through the springs b, and through the
spider, D, as shown in Fig. 3. A bub, H, is firmly attached
to the belt pulley, A, upon which is screwed a flanged nut, f.
When this pulley is to be adjusted the main driving shaft B,
is revolved at its regular speed.  The belt pulley is then ad-
justed to the predetermined resistance by turning the flanged
screw nut f, the resistance being measured by a spring bal.
ance attached to a floor timber, as showr in Fig. 4, and con-
nected by a link with the periphery of the pulley A. The
nut f, bears aganst the inner side of the spider D, Fig. 3,
through which the bolts ¢, pass, being also fastencd to the
springs b. 1t will be scen that it is possible to adjust the
pulley without stopping the main shaft—a very desirable
provision. The pulley being adjusted as described, will, of
course, only impart the amount of power indicated by ils
adjustment. If an attempt be made to secure toore than
this by overloading the tenant's pulley, the friction disk,
instead of imparting its motion to the belt pulley, slips.
In other words, the rim and arms of the pulley proper
arc looso upon an extended bub, or sleeve, of the disk;
the friction surfaco and blocks of wood being arranged
between the two, the blocks being carried by the disk in
such a manner as to impart motion to that part of the
pulley around which the belt passes. The nui f, and spider

m————
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are 8o arranged that the friction surfacos may be brought
together with a greater or less degree of force. This deter-
mines the amount of powor which may be transmitted with-
out causing the pulley to slip. A reference {otables furnish.
ed for the purpose, will show when tho proper adjustinent is
obtained. We append such a table, prepared for a pulley of
twenty-tour inches diameter. )

As a check, one pulley may be adjusted and uscd by the
landlord, and one by the tenant. Thus, a cheap, reliable,
sud effective instrument for gauging and regulating the
maximum amount of power which should be consumed, is
suostituted for dynamomuters that measure and record the
total foot pounds transmitted, and which are too expensivo
for general use.

It i not necessary to record the total pounds transmitted,
when it is agreed between landlord and tenant that a certain

_—

TIGE'S PYNAMOME.
TER PLLLEY. Fig.4.

amount, say five horse-power, shall be furnished and paid for,
Itis only necessary to ascertain when that limit is excecded.
The pulley here shown determines whenever an attempt is
made to exceed this limit,

It is quite impossible to prove how much power is now
consumed in any given cage. The thickacss of a belt of a
given width, the condition of its surface, its tension, the sizes
of the pulleys around which it passes, and the speed at which
it runs, are elements subject to such wide varistions, that
even a fair approximation to the power transmitted by them
cannot be determined. If, with this pulley, the attempt be
made to surreptitiously use more than is agreed wpon, it will
fail, while the maximum amount of power coatracted for
will be furnished, but consumed by the friction of the sur-
faces. .

When the phlleys are adjusted f r use, ey are enclosed
by heads fastened by seals that cannot be changed without
detection,

CARRE'S ELECTRICAL MACHINE,

For the benefit of such of our readers as may wish to con.
struct for themselves a simple but puwerful electrical machine
wo give an illustration and description of Carre's electrical
machine a3 coustructed by a correspondent of the English
Mechanie.

# This macbine consists of an arrangement by which a per-
petual current of electricity is derived from a combination
similar to the electrophorus, The machine I have construct-
ed is represented in the figure, the moving parts being marked
with numbers, and the fixed parts with letters.

A isthe base of wood (or cast metal)—mine is of walnut—12
in. thick and 16 in.square. B aud C are two rouad pillars of
wood (ot ebonite), B bring 10 in.and C 17 ia. long; they are
both 2 in. tn diameter. These piilars pass through the base,
and have nuts below to fix them securely. E is a round
ebonite (or glass) rod 1} in. in diameter and 16 in. long plus
the piece of it screwed into B. The rod D is of glassor
ebonite, 8 in. long, an ! the same diameter a8 the other, with
a piece 1 in, long at the lower end fitked with cement into C,
and a piece 24 in. long at the upper end going up ints the
prime conductor F. The conductor is & cylinder of tin

L4
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CARRE'S ELECTRICAL MACHINE.

plate lacquered black, with two brass spherical ends fitted into
it, one of which has a pipe soldered into it, up which the end
of the glassrod, D,goesand fitg tight. The rod, E, hasa hole,
tapped with a screw-thread in the upper end, and a scrow is
put down from inside the conductor into this, and secures
the conductor to the rod.

“ 1 and 2 are discs of chonite—1 being 12 in. and 2 being 8
in in diameter. They are fixed to tho axes 4 and 3 respect-
ively. 4 is turned by the pulley-wheel and handle 5, and
this pulley-wheel drives 2 at a rate six (mes as fast as
4 goes round. The rate of the upper disc may be inore
than this, but should not be less. The lower disc is 1-8 in,
thick, the upper one & full 1-16th. The axes are of wood,
with brass fittings at the e¢nds.

“‘'I'he band in the figure is 1epresented as crossed, but it is
no matter which way 2 turns. At G is a collar of brass, with
a pinching screw to hold it on the rod E, and this collar
carrier the pinat the eud of the axis 3, on which it turns. H
is a brass pipe carried by a sumilar collar, and carrying the
comb for collecting the vlectricity as near as possible to the
surface of 2 ; at the otherend is a bell, K, capable of rotating
stiflly on its axi<, carrying the brass wire, J, with a ball at the
top, which can be thus made to touch the conductor or to be
fixed at any distance from it. At I i3 a comb attached to
the conductor; and on the other side at O a picce of cbonite
about 2}in long and tin wide is attached to the conductor
parallel with the divc 2, and having ¢ the side next the
disc a piece or varnished paper cementod to it with four or
five points cut on the edge of the paper, which is somewhat
wider on one side than the ebonite plate, so that these points
are projeciing in the diicction in which the disc 2 is turning.
I may say that L have put this apparatus to my instrument
as a matter of faith ; it seems to work as well without it, and
I donot in the least understand what its office is. Lastly, at
L L.is the rubber, consisting of two cushions, which clasp the
disc 1 closely, and aro supported by two thin wooden springs,
L L, fastened to a block of wood at the bottom, which slides
oa and off on a dovetail fixed to the bas?, A. The cushions
are covered with thin leather, stuffed with horsebair; and
the amalgam is bisulphuret of tin, called aurum musivam,
rubbed on the cushions. Tho discs overlap by 4in, and run
as clore together as possible. The discs shonld be cavefally
sclected, without winding of buckles in them. When the
wmachine is in action the comb at H is connected with the
grouud by a chain, and the ball at the top of J is brought
away from the conductor till the striking distance is attain-
ed. This machine gives fiom 3 to 5 in. sparks easily and in
torrents, with a condenser showing a sjuare foot of surface.
Oune or two of the sparks are enough for most pecople. There
is & necesgity for occagionally washing the discs, first with

fluid maguesia and then with paraffine, as the ozone appears
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to turn the sulphur of the ebonite into a coating of sulphuric

acid, which attracts moisture. This would be avoided by
gluss discs, but they produce much more friction. A picce
of Bristol board well dried, and when dry well coated with
shellac, might be tried for the disc 2 If glass rods are used
for E and D, they should be coated with shellac, as the ma-
chine is much inclined to blow and leak everywhere.”

==
ON TASTE IN COLOR.

Notes of an address by Mr. D. WixrigLp, at the Architectural
Association,

In rooms to belived in,avoid simple white for color of walls
and paint (as in too many drawing-rooms), avoid also any
extremely dark treatment. Tho walls of rooms should be
such backgrounds as will best suit the complexions and
dresses of the larger number of people. Delicate white inten-
sifies by contrast any unpleasantness or want of perfeetion ;
extreme dark would make people look white and ghastly.
Neutral colorg will be found the best,—gecnerally some gray
or cool color that will constrast with warmth of complexions.
On no account let an absolutely pure color be used for gen-
cral surfaces. Nature provides no such color in pigments,
Her yellows are grecuish or reddish, and so on. Nor does
she use it to any exteant in inanimate nature. So much so
that you will find that if you have much difficulty in des-
cribing a color, you may be certain it is good : the more
difticulty the more beauty. Nature trusts mainly to grada-
tions of tone, using vivid color in small quantitics only, as
in the toucheson bright flowers and buttertlies, This teach-
ing of naturc will be found seconded in the picturcs of the
greatest artists, and in the good old decorated interiors of,
for example, Italy and Flanders. In following such teach-
ing, you will, however, nced to consider the object to which

in domestic wurk, say) the roums are to be devoted, A
rawing room, it is agreed, should be light, festive, and
gay ; a dining-room at once more sober, and with more depth
and warmth, as befits its uses, You mu.t also consider the
light and shade ; openings, and the positions of them ; for
these may (or may not) cfiect for you contrast of tone, and
may even touch the quustion of the good sense of your whole
scheme of decoration.

Mr. Wynficld gave suggestions for treatment of,—

1. A Dwawing-room —Walls.—A light ncutral gray, fawn
color, or pale green (not dark, but not white). Dados are
suitable for all rooms, even drawing-rooms, They may be
made of wood, painted as the room doois, or of stamped
leather, or of the French paper imitations of stamped leather,
A frieze doeg not interfere with the heads of sitters, and adds
much interest if it bas its seutiment or story. If flowers form
part of your decorations, have no rclicf, no imitation of
Nature's light and shade. A wall must be a wall: if]
neglecting this, you introduce illusions to the eye, the sense
of solidity will not be suygested. The Japancse decorate on
correct principles, with truth to the idea derived from nature,
and truth in art, adaptation of representation to materials
and method. Woodwork.—ilave no graining anywhere; its
aspect, however well cxceuted, is 1epulsive.  Real woods are
always beautiful. Plain painting may be darker or lighter
than the gencral wall surfaces; both will look well. The
doors may have stencilled decoratious in angles of panelg—
birds, or butterflics, or plants, or any beautiful natural objects
will supply motives (a decoration used in rooms by Mr, H.
8. Marks, Mr. Luslie, &¢) Ceilings should rarely be wholly
wLite, except of halls or where the light is defective. Papered
ceilings look well.  The usc of gold is geaerally satisfactory,
it reflects & warm tone on everything below. Put a good
amount of color on a ceiling,~not, however, making it so
dark as to bring it too close to the eye. The carpet must be
cither lighter or darker than the walls. It is always lighcer
at a ball, where white dresses abound. This is following out
the artist’s rule, to make either background or foreground
run into the figure. If thisis not done in painting,a woman
in white satin, for instance, against a dark floor and dark
walls will look like a cut-out figure stuck on, and tho samne
sort of result would occur in rooms. As in ordinary life,
dresses are dark in color ; where a light wall tone has been
recommended, the carpet, will have to be datker than the walls,
Not too vivid in color, however, and, of course no flowers,

'
THE CANADIAN PATENT OFFICE RECORD

ferns, birds's nests, and such like fearful things. Furniture

and hangings should not be too much alike in color ; have,
say, tho carpet one tone, the coverings of the furniture
another, and the curtains and other hangings a third. Have
summer and winter haongings and furniture coverings : those
for the former light and cheerful, the others with more
warmth, and suggestive of comfort and homo life. A table-
clotb, occasional chair, ora rug, may supply a bit of cflective
contrast with prevailing hues of hangings, &c., and a gpot
of vivid color in a vase or some small hanging will com-
plote the formal decoration of the room.

2. Ina Dining-room,—used for its principal purposc mainly
by gas or lamp light,—the liv .g figures are seen in more
detail arounc the lights, And decorated walls aud wood-
work will thus be sunk into the background among half-
lights. More pronounced decoration will be allowable in
consequenceo (and deeper, warmer tints are pleasanter here.)

THE PATHOLOGY OF PEARLS.

In a recent number of the Journal of the Linnaan Soclcty
arc some interesting remarks, says Science Gossip, by Mr. Gar-
ner, F.L.S, “Un the Formation of British Pearls and their
possible Improvement.” Every one is aware than an oyster or
o mussel, as the case nay be, whean irritated by a foreign body
is reduced to thie necessity of toning dowa the annoyance of
the intruder hy shedding around it, through tue agency ot its
“mantle,” layer after layer of lovely ¢ nacre,” or mother-of-
pearl. Such is the origin of those pearly concretions which
may be found adherent to the inside of the shells of the
above-named molluses, The rounder and more valued pearls
arc said to be formed in the soft parts only of the ani.wal, of
which a good example may be seen in the educational series
in the Museum of the Royal College of Surgeous, in the shapo
of a round pearl imbedded in the foot of a unio, or a fresh-
water pearl-mussel  Mr. Garner has found reason to abandon
tho generally received idea of the grain of sand which plays
the part of the crumpled rose-leaf to the molluscous sybarito,
and concludes, from ob-ervations made on the marine mussel
(Mytilus), his conclusions being supported by the independyent
rescarchies of Signor Autonio Villa, in Italy, that the exciting
cause is no inorganic particle, but is actually a minute para~
sitical entozoon (a species of Lietoma) in the Mytslus; while
in the anodon, or fresh-water mussel, it is & minute mite, or
acarus (Ataz)=in fact, an itch insect. The presence of such
parasites as a nucleus be has provel by tr.ating tho pearls
with a dilute acid. Mr, Garner then hints at the possibility
of s tting on foot a kind of pearl nursery, so to speak, where
the cultivation of this precious ornament may b: carried on,
citing the Chinese as an example, who, as is well known, not
only introduce mectallic figures of Buddha between the shell
and mantle (there to bs pearl-washed by the mollusc for the
ulti nate benefit of the faithful), but even go so far as to bring

coutaminiting the wat. rinbabite.t by the mussel. With regard
to such diathesis, it may be interesting to wention a theory
of a celebrated French zoologist. M. Lucaze-Duthiers put
forward some years ago, in the _innales des Sciences Nuturelles,
that a mollusc so affected is in the condition of a calculous or
gouty subject, its blood being highly charged with the material
which goes towards the secretion of pearly substances; the
excess of which over and above what is required for the nacreous
lining of th shell is precipitated in the form of a pearl, much
us in the analogous case of a man a calculus is formed in the
kidney or bladder or a concretion of urave of soda above the
knuckles.

Tae number of stars visible to the naked eye in the entire
circuit of the heavens has been usually estimated at about
6000. An ordinary opera glass will exhibit something like
ten times that number. A comparatively small telescope
casily shows 200,000, while there are telescopes in existence
with which, there is reason to believe, not less than 25,000,000
stars are visible, And yet when all of these are seen and
numbered, the eyo will bave visited but a mere speck in the

illimitable bounds of space,

——
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about what may be termed a ¢ margaritiferous ” diathesis, by
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- applicability has been produced by mixing different bases
- with this singular substance.

" heat may be taken at 112 deg.
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SCIENTIFIC NEWS,

{ We showld be plud to rrecive serientine seies, sntable to this port of our
paper, from any of our correspondents.)

CixcnoNya.—A caveful analysis by P. Carles of the ashes of
cinchona batk, from which the well known medicine quiaine
is obtained, shows that the bark contains the following
subtances : Insoluble silica, soluble silica, alumina, iron,
manganese, lime, magnesia, potash, soda, copper, carbonic
acid, sulphuric acid, phosphoric acid, chlmine,

Accord ng to Dr. Botiger, an excellent marking ink can be
obtained from the anacardium nut (. vrien‘ale). The juice, ot
appears, contiins an oily matter which becomes black on
exposure to the air, and is proof against all known detergents
and decolortsers, acids and alkalies, cyanide of potassium, and
chlorine, If linen be marked with this natural ink, and then
moistened with a little ammonia, the black becomes very
intense and is perfectly permanent,

Potasi IN Pr ANTS —A corr spoudent of the Counti y G- ntle-
mingives the following fable, shewing the amount of potash
contained in 1,0001b, of ashes made by burning different hinds
of wood: pine, 3lb; poplar, b ; beech, 131b,; maple, 41b,;
wheat-stiaw, 41b ; corn-stalks, 171lb.; oak-lvaves, 241b.; stews
of potatoes, 551b.; wormwood, 721b,; sunflower stalks, 191b,;
oak, 2}1b ; beach bark, 6lb  The remainder portion of the
ash, cousisting of carbonate and prosphate of lime, hon,
mangabese, alumina, and silica, is an excellent fertiliser.

For the purification of hydrochloric acid, Mr. Engel intrvo.
duces, in 1 06 quarts of hydrochloric acid, sixty to seventy-
five grains of hypophoephite of potash dissolved in a little
watel. After an hour or two the liquid becomes yellow and
then brown, and a precipitate is deposited more or less
abundant according to the degree ofimpurity of the acid. At
the ¢nd of about forty-eight bours the deposit ceases, and the
clear liquid above is decanted off and distilled. The acid
thus obtained is completely free from arsenic.

The employment of soluble glass in the chemical and indus-
tnal arts is constantly increasing, and its value is now fully
established. Recently a cement of great hardaess an | various

It is found that, combined with
fine chalk and thoroughly stirred, it will produce a hard
cement in the course of six or cight hours. With fine sulphate
of antimony, a black mass is produced which can be polished
with agate, and possesses asuperb metallic lustre. Fiune iron
dust gives o gray black cc nent. Zine dust produces a gray
mass exceedingly hard, with a brilliint metallic lustre, so |
that broken or defective zince castings can be mended and
restored.

The normal heat of the body being taken at 98 deg., fover
heat commences at 100 deg., and the extreme limit of fever !
Dr. Thudicum has conclud-
ed from experiments on his own body at high temperatures, |
that at a heat of 140 deg., no work whatever could be carried |
on, and that at atemperature of trom 13v deg. to 140 deg. |
only a very small amount of labour, aud that at short periods '
was practicable , and, further, that human labour, daily and |

' during ordinary periuvds, is limted by 100 deg. of tempera-

ture as a fixed point, and then the air must be dry, for in |
woist air he did not think men could endure ordinary labour
at a temperature exceeding 90 deg.  Dr. Sanderson has added
useful testimony in detail leading to similar conclusions, .
obscrving that gymuastic exercises can be practised by men ,
in high temperaturcs up to a certain point, but that imme-
diately the temperature of the body rises to 102 deg. or 103 |
deg. Fah,, then all capacity for further cxertion ceases. A
case in Cornwall has been instanced of the excavation of

MISCELLANEA.

A cement of great adhesive quality, particularly service-
able in attaching the brass mountings oun glass lamps as it
is unaffected by petroleum, may be prepared by boiling three
parts of rosin with one part of caustic soIa, and five parts of
water, thus making a Kkind of soap, which is mixed with one-
half its weight of plaster of Paris.  Zinc white, white lead, or
precipitated chalk, may be used instead of the plaster, but
when they are used the cement will be longer in hardening.

A Wosprertr, Moper.—An claborat: model of a harbor
ordered by the Senate of Hamburg to be constructed for the
Vienna Exhibition has been completed in due course, The
model i3 17 ft. by 6 ft. in dimensions,and it exhibits the ships
moored to the wharves, and the laborers employed in their
different occupations, OQu the side of the dock is a railway
with a freight train to receive goods from the ships, The
vessels are of all sizes from the huge steamer down to the
smallest yawl., The whole represents, with pleasing accuracy
the busy life of & sca-port.

Varsisit ror Lasers.—Never varnish a label for acid bottles,
but use paraffine instead The only thing necessary is to brush
the paratline on as hot as possible, sv as to get a th, even
conting. It looks as well as varnish, and stands a great deal
better., It saves a good deal of trouble 1n siang and varnishe
ing, and five minutes after the Luttle has been brushed 1tis
ready for use  Instead of sealing the tups of bottles—sample
bottles of bleaching powder, and tor other purposes—1t is very
convenient to have a small porcclain dish with paratfine always
ready, which can be placed upon a lamp, and, as soon as warm,
dip the top of the bottle in it, which gives as good a scaling-
wax, or better,and causes very much less trouble.

Sucar A Test ron Porasue Warer.—From an article on
“The Discrimination of Good Water and Wholesome Food,”
in the Pharmaceutical Journal und Transactions, we find the
tollowing simple directions given for testing water, whether
it is good and drinkable : —** Good water should be free from
colour, unpleasant odour, and taste, and should quickly
afford a good lather with a small proputtion of soap. If half
a pint of the water be placed in a perfectly clean, colourless,
glass-stoppered bottle, a fow grains of the best white lump
sugar added, and the bottle freely exposed to the daylight in
the window of & warm room, the liquid should not become
turbid, even after exposure for a week or ten days. If the
water become turbid it is open to grave suspicion of sewage
contamination; but if it remain clear, it i3 almost certainly
safe. We owe to Heisch this simple, valuable, but hitherto
strangely neglected test.”

Sorar Hear as & Toor.—During the recent building of a
bridge in Holland, one of the traverses, 465 feet long, was mis-
placed on the supports. It was an inch out of line, and the
problun wag how to move it, Experiment proved that the
ironwork expanded a small fraction of an inch for every
degree of heat itreceived. It was noticed that the night and
day temperature di.tered by about 25 degrees, and it was
thought this might be made to move the bridge. In the morn-
ing the end out of place was bolted down sccurely, and the
other ¢nd left free,  In the heat of the sun the iron expanded
and towards night the free end was bolted down, and the
opposite end was loosened. The contraction then dragged
the whole thing the other way. Fof two days this experi-
ment was repeated, till the desired place was reached. We
find no record that the heat of the sun has ever been em-
ploycd in this way before, but the contraction and expansion
of irun bars by fire-heat has aiready been used to move heavy
weights over short distances. Broken walls and strained roofs
and arches bave been brought into place by simply beating
iron vods till they expaunded, then taking up the slack by
screws and nuts, and allowing contraction by cold to pull the
wall or roof into place,

How 7o Mars Cugar Fraugs.—Cut strips of stiff paste-
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mining gulleries where the air was heated by a hot spring = board about an inch wide the desired length, clip the ends
to & temperature said to amount to 117 deg. Dr. Sanderson | t0 & point, and cover with any nice black cloth, like broad-
vistted the mione and found the temperature to be 1143 deg. | ¢loth or fine casimere; lap the cods at the corners of the
Fab.,and the total darstion of each of the men's work who frames and fasten with a white or gilt button. Bind your
were then engaged was less thau three hours in the twenty- | Picture and glass together with strips of gummed paper and
four. Dr. Sanderson fixes the limit of tomperature consistent | glue, on to the frame. Hang against a white wall. Bronzed
with continuous healthy labour during five hours at a time | paper, which can be bought for eight cents a sheet, may be
at 90 deg. Fah., but that even at this temperature the loss | used instead of cloth, in which case a short strip across the
of working power would be” very considerable, corners of the frame is a great addition to its comecliness.
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Wisnom or ARt Kvowrenee —The man who keeps his
thoughts and labours in one unvaried groove is like the me-
chanirian who never oils his wachine. But the man who has
the happy facility of closing the door of his office or work-
room on his toil, fakes the surest method of keeping his own
powers in the best working order. This is the great use of
what we call a hobby. And there is a very special advantage
in some knowledge of art. We do not speak now of any
general art education. 'What we mean is rather the intelligent
cultivation of taste, by the study of some particular detail or
branch of art. One man may takea special interest in pottery.
From the long range of fictile art he may select some one shelf,
so to spesk, which he may have special facilitics for filling.

He may be an a'mirer of Wedgwood ware ; a collector of old
Worcester or old Chelsea; a purchaser of cggshell porcelain,
or of Japancse lacquered ware, He may carvea little in wood.
He may collect carvings in ivory. He may group together
photographs illustrating & particular style of sculpture. What
the study may bc matters little. It will depend partly on
taste, and partly on opportunity. But the great point is, to
bave a pursuit, agreeable to the mingd, to which it will revert
with pleasure as & relaxation from bread-winning anxieties.
In s new education is thus commenced. But it is the
education of a faculty that would otherwise be dormant, and is
pursued, not conly, without undue labour, but with delight.—
Art Journal.

—-——_'*——__~..__....___,.___.__-_._—-——————--5h
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' ARKLEY & I.OOMI1S,
MILLWRIGHTS,

\

SHDRBROOKI*., P. Q.

Woollen, Cotton, Saw nnd Grist Mills builtto
order. Plang nml\ncuﬁcnuons cte., furnished.
All orders for Clapboard, §hmzlo and Wash-
ing Machines, Board Mills, Fulling Millg, Dyo
Tubs and Mill Irong, cte, oxceuted with
promptnces,

‘«hop Ovor Saw Mill, Um\or Town. Shur-
brooke. —~12

CANADA PATENT AGEMY.

HEAD OFFICE :
8¢ YORK STREET, TORONTO.

Branch Offices, at quhmgton, London,
Pang, Vionna and §t. Petersburg.

PROPRIETORS ¢

DONALD C. RIDQUT & Co., Mechanical
Engineors and Solicitors of Pateats,

Sond for The Invontors Pockot (,ompanmn
Price, 25 cents, 11—

GENERAL PATENT AGENCY.

PATENTS SECURED.
Working Drawings of every kind of Mill Work
and Machinery furnished.
WILLIAM GIL.L,,

Ontario Chambers, Toronto, 1--3-6 f+

JOHN MADDOX,
GHEAP BOOT AND SHOE STORE,
97 MOUNTAIN STRERT,
(Oprosite Mountain Market)
MONTERIZEATL.

A call respectfully sohcited.

SATISFACTION GUARAN‘{_E:‘_EIP;

OOKBINDERS' TOOLS,
PERFORATING, PAGING AND NUM-
BERING MACHINES; BOOK ROLLING AXMD
€CTTING PRESSES; LETTERING PALLETS,
ETC,

JEWELLERS’ TOOLS.
Wire, Ring, aad Fiat Rolling Mnlh Lacket
Panches. Ring Cutters, efe. D, Kt ~~FLL,
21 Bleury s¢., Montreal, Y., P. 0. lu«.‘ ﬂqg

CHIPMAN, HOSMER & (0.,

OBTAIN

HIEHS ROR TRVERRCES.

FEES CONDITIONAL ULPON SUCCFSS,
PAMPHLET FREE. Addrow
LOCK 80X 44,
1=2~12f. Waskington, . C., U N

CANADA TRUSS FACTORY,

Established 1536,

F. GROSS, 690 Cratu STRFET, Montroal.
SLRGICAL INSTRUMENT MAKLR, &e,
{By Koyal Letters Patent.)

{iross* Pulcnt Artiticral Lunbs.
Grosy’ Patent Trusses.
Gross’ Composrite Trasseg,
Patented Mareh, 1873, 1—-2—-12f.

Freo by post for 18 English stamps,

“HOW TO MAKE MOI‘{EY BY PATENTS,"

CHARLES BARLOW,

BARLUYW & CO., 2 Southampton-buildings,
Loundon, Eng.

12121,
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JoA, EGG(NTON

Glass Cutter and Engraver,

637 Cralq STRERT,

MONTREAL,

Manufacturer of

ORNAMENTAL, GROUND

AND

CUT WINDOW GLASS

FOR

£ 0 A ECGINTON,
{'a classe (U?YCQ
R o VT

1-2-6 f,

U. S. PATENT AGENCY.

The_ subseriber, having had twenty years
exp rience in obtiining Patints, and for ten
years past membeor of the firm of

BURKE, FRASER & OSGOOD,
WITHH OFFICES IN
Rochester, Baffale, New York and Washe
fagton,

offers his services to [nventorsin npnlsmg for
Patonts i tho Unitod States and Caunnda.

Address:
R. F, 03GOOD,
Rochestery N. Y.

TIIE GREAT
Canadian, American, & European

PATENT AGENCY OFFICES

oy

CHARLES LEGGE & CO.,

CiviL ENGINEERS & PATENT SOLIGITORS,

48 Great St. James St., Montreal,
WITH BRANCH OFFICES IN

WASHINGTON, LONDON, PARIS, BRUSSELS,

VIENNA, AND ST, PETERSBURG.
C. LEGGE, g 0 G- C- STMPSON.

CHARLES LEGUGE & CO. have much plea-
syro in drawing tho attention of Inventors to
the untwa.ted facilities they pussoss furobtain-
ing Lotters Patentin Canuda and in othercoun-
tries, 4s well as to theopportunity thus offered
of Inventions being sceured in tho most perfect
anner and on tho most fuvorable terms.
MANUAL giving full information on Patents,
Trado Marks, (,opg Rights and Industrial
Designs Sent Free on application,  1-1tt

Patents for Inventions

..\PFDITIOUSLY AND_PROPERLY,
ECURED in Canada, the Unired States,
and Europe Patents  guuarantced or no
charge. Send for printed instructions. Agency
in operation ten years.

1-2tf,

VESTIBULE AND DRAWING-ROOM DOORS.'

TTHE NATIOAL 011, 4 0URNAL,”

Contnins information concorning tho

i PRODUCTION, MANUFACTURE AND USE
Of all kinds of Oil.

Every ono interested in 013 should take it.
Subseription, ONE DOLLAR. Sumplo cypies,
Ton conts,

' NATIONAL OIL JOURNAL CO.,
PITTSBURGH, PA. .

JOHN J. HALSTED,
516 SEVENTE ST, WASHINGTIN CITT, U, §

}ATTORNEY AT LAW AND SOLICITOR OF PATEN'}S. |

i

v Over § years Ecaminer in (3. 8. Patent Qgice.

Transact: Patent business in all its branches.
Refers to any nllu.crs of United States Pa-
tent Ofhee sin ¢ 1858
: 1 ,Coe \oupundcm o Invited,
——t —b

Founders' Supplies.
Fire Clay Goods.
Gas Supplies.
Moulders’ Tools,

FOR SALE BY
COPLAND & McLAREN,
(Grey Nun and Welliogton Sts.,)

MONTRIEATL,. 1-3-12F.

MILLER BROS. & MITCHELL,

MACTHINISTS,
PATTERN AND MODEL MAKERS,

1 Manufacture Haud and Steawn power hoisting |
Machiues, f

l Drawings and Pattorns for o}l kinds of Ma-
chinery.

PATENT OPPICE MODKLS AND BXPORIMRNTAL
MACHINERY, BTC,

83 87T, JOSEPII STREET,

(Ol St !"eora:» Church,)
c:ttolL 1~t-19f.
VALUABLE CANADLAN PATENT
FOR SALE.

A Combination I uhe Too\ ntelod in overy
Machine Shop. . Enxelusivo Right for the Pro-

HEXRY GRIST,
{tawa, Canada. |
Mechaniral Engineer, Solicitor of I’utents !

! vinces for Ten Years,

|

lormform mun‘ apply '
"HITING & J()!I\I.SO\'

1 ~4-3f. Box 181, |

and Dravghtsman. 1—1—-6
and othors interested in

'NVENTORS Patent Bosiness should

address EDSON BROS, , Patent Lawyers and |
" sohcitors, 459 NintH Sr.) Wasmisoron, D. C.
| for Advico and le\xhr
v If, after examinotion, e repart an tncention
wtentable. we are willing to prosecute the ap-
p/u‘alum for « patent and wait for our fee until |
watent 18 ollowed,
i.ct(cr from f{on. D. P. HoLrow ay, furmer
dated Washington, i

Commissioner ot Patonts,
.Murch 30,1508 ¢
1 cheetfully commend to all persons who i

may have busginess in the Patont Office the |
finn of Edson Bros. us gentlemon of prompt
business habsts, and 1n overy respect worthy
' of contidence.

I concur in the above. T. C. THFM\FR lmo |
Com. Pats, 1=3~3

l’vmghkcepsnc. N. Y.
CROMWELL, ANNETT & ©0.
90 WELL!NGTON ST., Montreal.
IRON FOUNDERS,
" MANUFACTURERS OF MARSHBANK'S
PATENT FOUNDRY CUPOLA,

Superior to any other in use.
\luhinprv and Tight Fa lhxg\ faraished prompt)y ta order

TIAMES R.ANNETT, !
cllington st., l\lontrox\l. ‘

brarsu v
FIRST-CLASS MACHINERY AND SUPPLIES.
BXCLUSIVE AGHSNT IN CANADA POR MANSHBANK'S
PATENT FOUNDRY CUPOLA.

As thls Cupola ¢fecis a large vasing (o Fuel, Iron loundm
s ould send for Clrcutys, 1.9t

0o W




130

THE CANADIAN PATENT OFFICE RECORD

(July, 1878,

BOLLARDS IMPROVED COOKER.

paration of food for soldiers and

We illustrate on this page a
new and improved apparatus
for cooking Meat, Vegetables,
&e.

This system of cooking was
first introduced by Captain
‘Warren, of the English Navy
and was intended for the pre-

sailors. The success which

attended its introduction was

so great that it was subse-

1roge P iTan
| -|,L'l., FTIRCN i
gl i, ey oy ""'V‘L*"ﬁ' !
Hﬁ']‘q ,:.'N;f:}"': &L‘ 0y ?l."ir\:,‘.%.‘i B
.”!“3 x,’t'l,lp':’_f,:\_’:'(L'“in‘:]
AR EEEAE :

quently taken up by the trade

in England, where it has given

unbounded satisfaction.

The chief peculiarity of the apparatus consists of a tizhtly closed vessel containing the meat |
to be cooked. This vessel is surrounded by steam, except at the bottom, which remains in boiling
water, and at a small portion of the sides which is exposed to the air. The meat rests on a false
bottom, which prevents its coming in contuct with that portion of the vessel which is in contact
with the water at 2120, The exposure of sides that are not steam-jacketed causes a loss of heat
that reduces the temperature of the closed vessel to about 2109, being two degrees less than boiling
water. As LIEBIG has demonstrated, this is the best cooking heat, and thus, while the full heat
of boiling water coagulates the albmmen of the meat in such a way as to render it hard, tough and
stringy, this lower temperature cooks it completely, and so far from making it tough, seems fo
malke it more tender. . The effect mnay be illustrated by saving that the whole mass, alter it has
remained long enough in the vessel, is in the tender and Juicy condition of the interior of a joint
?}f nu;at baked in the ordinary way, or of meat that has been cuvked by simmering at the back of ]

1¢ stove. :

The meat is cooked without the access of air, water, or steam, the juices and flavor being all |
preserved. So far as the Cooker is concerned it is not a steamer, but a steaming chamberis added for :
vegetables, pudding, &ec., &e. It is made of heavy tin plate, with copper bottom and can be used |
on any cook stove, range, box stove or gas burner. Cooking by 1nost of the ordinary processes Is

the economy of this

| very wasteful, the
fibre of the meat and
the nutritious juices

system of cooking is
very important

Cooking meat in the
ordinary way produ-
ces the following re-

sults:

& .
are  unnecessarily
destroyed and the
result of the process
is often a tough indi-
gestible mass. It is
claimed for the Coo-
ker that the result
must always be sa-
tisfactory as to qua-
lity, and that a poor
cook cannot spoil
the dinner if shetries.
On the other hand
When cooked by this improved systemn, meat looses only 2! oz. to the pound. In addition to this it
has been proved by repeated trials that wmeat, fish and poultry, when cooked in * Bollard’s
Improved Cooker ™ retain those nourishing juices, which, in covking by the ordinary method
would have been thrown off' in vapor, but by this mode become condensed and are retained in
morsture, at a temperature sufficient to cook in the most perfect manner. Thus nune of the
nutritious properties are wasted, the whole is retained in the most digestible and palatable form,
and even the two ounces lost from each pound of weat, remain in the form of most delicious juices.
The cooker is manufactured by the patentees Messrs Bollard and Smart of Brockville, Ontario.
Ttllle patentees are prepared to sell patent rights for Counties, or to manufacture on royalty or
otherwise.

ROASTING MBAT LOSES,
5 1-3 ounces to the pound.
BOILING MEAT LOSES,

4 2.7 ounces to the pound,

BAKING MEAT LOSRS,

3 5.9 ounces to the pound

l




