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; Mg. J. H. Reisnaror, of Wurzburg, exhibits at Vienna two
hand fire engines, one of which is fitted on a four-wheeled car-
ringe, to be drawn by horses, whilst the other is fixed toa
two-wheeled Land truck., The former of these fire engines we
illustrate above, vhile on pake 84 we give engravings of de-
tails. The other engine we shajl iilustrate on a future occa-
sion. Both engines aro double-as ¢ 13, and the larger one bas
twe plunger pumnps with barrels 43 1 dameter ¢122mm ) with
a stroke of 8§ in. (218mmy; the -oti ~notdin. dimensions of
the smaller engive belng 43 m. (92mu ) and "7 . (200mm )
‘The chief peculiarity in the construction of these fire cugmes
consists of the arrangement and handiness of the valves and
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FIRE ENGINE AT THE VIENNA EXHIBITION

the inner spaces of the cylinders, the former can be taken aut
without the aid of any tool and without omptying the water
tubes, and can be cleaned and put in again within lut a very
brief delay, a consideruble advantage when any sandy or imn-
pure water has to be pumped.

The arrangement of the pumps and valves 15 shown m sees
tions and plans in Figs 1, 2, |, 1,an15 o pago 84 and consists
of the box, K, containing the barrel of the cock, 9. aud to which
are fastened the twa cylinders, ¢ €, the air vessel, W, and the
ad-nission and dehivery pipes  Ths hox, K, is connected with
the f1on frany ~ a by weans of the four bolts, v, The plng of
*be: 20tk ¢, s hualow and contmius the two adimisgion valves, e,
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and the two delivery valves, d, and by means of turning tho
cock 180 deg., and bringing the opening, o, to the one side or
the other, the pumps are made to draw the water either through
the pipe g, or the pipe 7.

The ppes, g and 7, are fastened to the box, K, which Is cast,
as will bo seen from the engravings, in one picce, and to which
1s alsu fastened at the Lottom the air vessel, whilst the delivery
pipe is at the upper end of tho box The plug of the cock, g,
1% pressed down in its placo by means of the lever, s, which i3
provided at its end with an eccentric noso acting against the
stay, b This stay can be turned down (the rcrew bolts, by
means of which it is fastened to the box, K, acting as pivots),
and this being done, the barrel of the cock, g, with the valces,
d and ¢, can bo at once taken out, and vasy access is obtained to
all working parts of the pumps. It would, however, wo think be
an improvement to increase the height between the suction and
delivery valves, and to raise the pump barrels, so that the lat-
ter might mo-e readily clear themselves of any sand which
might get into them.  The parts above described, it will be
noticed, are placed above the water tank, so that any leakage
In tound out at once  The arrangement offers also great fa-
cil ties for the cleaning of the valve. and for warming in case
of freczing in of the water.—Engincering.

GRAMME'S MAGNETO-ELECTRIC MACHINE,

We illustrate on page 88 a magncto-clectric machine, which
is attracting a great deal attention not only from peculiaritics
in its construction but £lso from the important results antici-
pated from its use. ‘I'ho machine is described as follows by
LEngwneering

‘Lhis novelty, which has quite astonished some of our lead-
ing men of seience, is the magneto-electric apparatus invented
by M Gramme of Paris. It will be remembered that in 1871
this gentleman succeeded in producing a machine which gave
a contmuous induced current.  Since then, be has introduced
several impartant modifications, which render bis invention
one of the most remarkable of the age.

From the time of Faraday’s great discovery, devices of all
kinds have been countrived for the conversion of mechanical
work into proportiouate clectrical effects. It is interesting to
examine these instruments, and to remark by what nice and
gradual steps improvements succeeded one another, until the
small contrivances of Pixii and Clarke gave way t. tho power-
ful maclines of Nolet and Ladd. But ingenuity did not stop
here 5 it has no ¢ ultima Thule” and it was rescrved for
M Gramme to inaugurate & new era by a new application of
a well-known principle. This he has done, and well done, as
the apparatus now on view in the works of Messrs. Whieldon
and Cooke abundantly proves.

In our issue of March 14th, we published three engravings
which kelp to give a good technical idea of the Machine.
Referring our readers to the engraving, we shall call the front
view Fag. 1 the side view, Fig 2; and the horizontal section,
Fig. 3 The uprights represented in Fig. 1 are cylinders of
soft iron coiled round with insulated copper wire, There are
s of these as shownin Fig. 2. They are 3 ft. 7 5-16 in. high
and 3 5-16 in in dismeter, and are connected at the upper end
by a square plato of cast iron, and at the lower by a socketted
base plate 313 in. by 314 in. When the machine is in opera-
tion, these cylinders become electro-maguets, and thus form an
intense magnetic magazine.  The broad circular disc (Fig. 1)
is a boblin of peculiar construction rotating between tho
poles of one of these electro-magnets. The poles extend over
one third of its circumference. Two metallic brushes shown
alsoin Fig. 1 are in contact with the arbor ; they collect the cur-
rent as it isgencrated, and transmit it to two large nuts, which
serve as the terminals of the machine. One of the coils, tho
first on the left in Fig. 3, cxcites the clectro-magnets ; the
other two, aro connccted together and produce the current to
be utilised externally. ‘The bobbin consists of a ring of soft
iron, round which insulated copper wire is wound by lengths
of about 10 yards. The contiguous cuds of these lengths,
represented by two radial lines in Fig. 1, are joined at tho
carcumference of the ring to copper strips, wbich coancct
them with the same number of copper conductors, placed longi-
tudinally on the arbor.  These conductors are insulated from
one another, and it is from them that the brushes collect tho
current.  Thin wire is used when tension is required ; and
thick, when quantity.

We shall nvow turn from theso descriptive defails to the
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generation of tho clectric current. Faraday has shown that
when a magnet is brought near a wire a current is induced in |
the latter, as showa by the deflection of & galvanometer, and |
that a current opposite in direction will be induced when the
magnet is withdrawn, tho coutinuance and tension of the
current depending in both cases on the duration and velocity
of the motion. ‘The same effects may be rendered still moro -
striking by inserting a bar of soft iron within the coil and
alternately approaching and - 'thdrawing a pole of a magnet, *
It thus appears that varistions in the magnetic state of a bar
aro sufficient to induce corresponding currents in ncighbouring
conductors. Lenz bas given a law by which the directivn of |
these currents may bo determined. Itis plain the same results |
may bo obtained by fixing tho magnot and moving the wire-
covered core. We may go further, and for the iron barsub-
stitute an iron ring, Coiling our wire around this annular |
core and making it rotate uniformly near a magnet we shall
obtain a uniform and continuous flow of electricity, Indeed, !
there i8 no interruption whatsoever, the currents are absolutely |
unintermittont, The idea of the ring belonge to M. Gramme;
it is the characteristic feature of his machine. Itsintroduction
marks an epoch in magneto-electricity. But in the Gramme
machine there are no permancnt magaets and no voltaic
curreat is ever used; where, then, is the cxciting source?
This is readily found in the very miunute trace of magnetista
induced in ordinary soft iron by terrestrial action, especially
when, as in the present case, it is maintained in an upright
or vertical position. It was such a Combination of circum-
stances, as wo call a happy accident, that enabled M. Gramme
to dispenso entirely with the voltaic battery. In Wildes,
Siemens'’, and Wheatstone’s, and other similar machines, it is
usual, once forall, to send a current round the clectro-maxnets,
the small amount of residual magnetism sufficing to work the
machine on subsequent occasions. It appcars that before
M. Gramme had finigbed his battery arrangements the machine
was set in motion by an assistan!, and when he came to make
connexion he found, to his great astonishment, the apparatus
in perfect working order, and evolving a powerful current. '
This was a step beyond the simultancons discovery of the i
reaction principle by Siemens and Wheatstone, i
When the coils begin to rotate in presence of this in- |
finitesimal power, & strong current is at once induced in the
wires, which, in virtue of the rotation and consequent mutual
reaction of the poles and coile so rapidly augmentsin strength
that after a few seconds—almost an inappreciable period of
time—the soft iron cylinders are converted into powertul
clectro-magnets, by the current of the left-haud bobbin (Fig. 3).
The other two coils produce the current employed But the
reader familiar with the machines of Holmes, Ladd and Wilde, ,
may ask where is the commutator 7 ‘To this pertinent question, |
we should answer there is none; and this is not one of the °
least interesting and important featurcg of this beautital -
invention. Toillustrate the manner in which this sometimes
troublesome appendage is dispensed with, let us consider the
clectrical state of one of the coils, The two adjacent poles
develop, in the parts coming immediately under their influence,
currents which flow in contrary dircctions in the opposite .
pertions of the circuit. These currents are led, in the
manner already explained, to the arbor of the apparatus, where
they may be collected by suitable metallic picces at (he
neutral points. In the present apparatus, this is cffected by
brushes of silvered copper wire held together by adjusting
screws. It is obvious that the currents require no reversing
as in other machines, and henco there is no necessity fora .
commutator. This is decidedly a great improvement, a8 is |
everything which simplifics mechanism without diminishing
effective power. ‘The rotation given to the coils is 350 revolu- .
tions per minute. The driving power required is from two .
and a half to three horse power, The current developed equals |
that of 525 large-size Bunsen cells. ‘
The luminous and calorific effects are quite astonishing. '
A light bas been obtained whose, brilliancy was nearly equal
to that of 1000 Carcel burners ¢3600 spermn candles) ; and a
light equivalent to 900 burners was cmitted during a series of
experiments cxtending over several hours. The spectrum |
afforded by such intense illuminati»n exbibited several inter-
csting features in various line: mever before observed. For .
lighthouse purposes, this machice has many advautages over
that of the Alliance Compavy, ge. erally employed. It takes |
up onc-fourth the room, gives twize the light for tho samo |
cxpenditure of power, aud for the saw.” light is only half as l
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expensive.

minute, o rapidity that ] )
achicved o great feat when it fused a platinum bar 2 ft. long
< and 23 in. in dimweter,  We have seen the Gramme machine !

long A copper wire, 22 ft. long aud of 96 per cent. con-
ductivity, being stretched between the terminals was fused in
less than two scconds. A piece of a ro.nd file & in. in
diameter and 4 in. long was burnt away in five minutes, and |
a picce of dinmond was volatilised in less than as many

seconds. These facts speak moro eloquently ihan all the
words we could string together in clucidation of the vast heat-
ing energy of this machine,

But however valuable the apparatus may be by its illumina-
ting power, it is still more s0 in its applications to clectro-
chemistry.  In this branch, it will no doubt be productive of
very great results The high cost of other like machines
precludes the possibility of using them with advantage.
There is here an extenrive and commercially important de-
partment, and we sre glad to say that it i3in tho hands of so
able a chemist as Mr, Werdermann. Wo are informed that
Mr. Werdermann is devoting much sttention to thissubject, and

AND MECHANICS' MAGAZINE.

W

* which we have been deseribing, driven by a three-horse power, ' h
the coils rotating at the rate of 350 revolutions por minute, | the same place as the top of tho bed which is also the centre |
fuse almost instantancously an 18 gauge platinum wire 8 ft. | line of the Engine, !

he is already cheered in his rcsearches by satisfactory results
and equally ¢ncouraging anticipations, Heexpects to produce |
chemically pure copper at the prico of the ordinwry com-

nercial ; aluminium for about half, potassium and sodium for

1css than half their current prices; and other metalg, such as

caleium aud magnesium at rates which may bring them into

the chemistry of commerce, He expects to purify 2 tons of

g iron 1 20 m.nutes at & saving of two-thirds the fuel, We

shall not even be surprised to see Mr. Werdermann unlocking

further secrets of nature, and adding a fi w more names to our

list of metals.

We have already stated that Mr. Werdermann has in-
troduced tais invention into England. 7Though the patent
was taken out some three years ago, it was only last
November that this gentlemen found in Messra. Whicldon
and Cooke a firm able and willing to make the machine
We can scarcely blame people for being slow to beliove
startling noveltics, as we are all more or less conserva-
tive, and often yicld ooly to ocular conviction, Mr.
Conrad W. Cooke, who unites the qualities of clectrician to
tuose of mechanical engineer, is well fitted for the undertaking.
He has now in course of construction two of these machines
of very large dimensions. In them several valuable improve-
ments are introduced.

The simplicity of the principle embodied in this magneto-
electric machine, as well ag tho warvellous effects obtained
from it, lead us to think that it is destived to play anim-
portant part in the development of the various branches of
clectro-chemistry and metallurgy geperally. On the other
hand, it is a stnking example of the transformation of me-
chanical into electrical energy. In the steam cngino that
drives the coils, we sce heat developed into a gigantic motive
power, whilst in the machine itself wo sec this motion
instantly converted into a continuous stream of clectricity.
We are gradually finding our way to a comprchensive and
complete dynamic theory, and it is plcasing to notico that tho
great tendency of modern scicnce is to establish the general
conclation and unity of physical forces.

|

! THE « LEVEY ENGINE,”
! (Sce page 68.)

i This invention was noticed in our list of Patents in the
first number of this work, but the advantages of the improve-
ments patented are of such importavce to .1l who use stcam
power that we think it worthy of a much wider and fuller
. publicity.

A glance at the two girders, or bed plates, shown above will
convey au idea of one very great advantage the ¥ Lovey
Eagine ” possesses over those of ordinary construction. The
lines q, a, g, a, may be considered to represent the centre
lines of the two piston rods, and consvquent'y tho lines of

strain, in two Ewvgines, and the lines b, b, 5, b, to represent

87

Wilde’s machine, driven by a fifteen horse power | an ongine of the ordinary construction,and girder B a « Lovey !
_the armature making from 1600 to 2000 revolutions a Engine.” In A i* will bo observed that the strain is acting
gives riso to sevoral inconveniences— ' between two levers, the length of which is determinabio by

the distance from the top of engino bed to the centre of the
cylinder at oue end, and from the top of the bed to the centre
of the shaft at tho other. Whilo in B the liue of strain is in

The frame of the engine 18 enlarged at C to fucilitate the
removal of the cylinder cover or the packing of the gland.
The cylinder is moade in sections divided in tho direction of
its length or entire, and fitted with slide or rocking valves at
the option of the purchaser.

In cither case the face of tho bed s tho centre line and the
parts are 5o arranged that 1t is impossible to put the engine
out of linv.

"There aro somo other very important improvements in the |
engine which we have not spaco to notico. ol

Chas. Levey & Co., of Toronto, aro the Catentecs and manu-
facturers.

HUNTER'S COMBINATION RAIL.
(Sce page 68.)

Our last issue contained a notice of tho above recent inven-

tion. We are able, howover, in the present issue to describe
it more thoroughly with the aid of tho accompanying illus-
tration. The rail is 8 combination of iron or steel, and wood

As shewn in the illustration, tho steol and iron portion is
held throughout on wood, and kept in position by 1neans of
bolts passing through the web, the wooden rail and the chairs,
which securo the latter to the ties; the web fitting the groove
of the wooden portion, and the jaws rolled on the head of the
iron rail securing its lateral position perfectly. The chairs
or fastenings may be spiked or bolted to the ties as desirable.

The rail is rolled in the shape of an old-fashioned (or Eng-

lish) letter T with tho “foot” taken off. The web is calculat-
¢d to give the rail the proper vertical rigidity, it being almost
impossible to curve or bend it upwards, upon the same prin-
ciple that it is exceedingly difficult to bend ¢ven a very hight
board cdgewise,-~i. ¢. in & direction parallel to its plane.
The bolt-holes through the web are slotted go as to allow for
contraction and cspansion. The face of the rail from its
peculiar form (s shown by the cut), for the samo reasons
which cunrble it to resist & vertical strain, preserves adequate
strength against any lateral strains to which it may be sub-
jected,
) The economy resulting from the use of this rail is bolicved
to be demonstrable. ‘The saving in metal where o 56-1b rail
is ordiparily used, is fully four-sevenths. At the same time
the metal being supported cntirely throughout on aun clastic
rail or cushion of wood, resting on wooden ties, a road per-
fectly casy and free from jar and vibration is obtained, the
bearing capacity of which is fully equal to that of the heavier
iron rail. Another advantago gained in the combined form of
this rail is its perfect continuity ; tho iron and wood brenkmg
joints alternately, and conscquently another important feature
is its perfect immunity from fracture by trost, which i8 now
the cause of so many frightful disasters; for cven if the rail
should break (which sccms hardly probable), thero would be
strength enough in tho stringer to maintain a passing train of
cars in place. And again, tho combined rail being bolted
through and through tho chairs, prevents iheir sliding or
«creeping " down grado, and thus throwing the road out of
line and gauge.

In the number of ties to be cmployed at least 25 per cent,
ig eaved, computing in the same zatio the expense of the
stringers to bo used. Tho cutting of the slot in these isa
quick and cheap process, and may be cffected cither at the
mills where they are manufactured, or in the woods, or ¢ven
by very simple machinery carricd along the grade as they are
laid. It is apparent at a glance that all the material being so
light it is far casicr to handlo than the old patterns, and hence
that this kind of track may be laid more rapidly, especially
when it is remembered that no such nico rdjustment of chairs
or fish-plates, with a multiplication of nuts, washers, “stops,”
cte., is required as in the old system.

Que admimable feature of the invention is tho case with

tho lines of resistance in the samo engines. Girder A reproscuts l which a rail may bo roversed after the “flango side” lLus be-
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come worn, It is confidently expected that experience will
demonstrate that this track and rail may not only be more
casily adjusted in the first place, but once down, will be less
liable to get out of adjustment than any of the old forms em-
ployed It hardly seems possible that there should be wear
enough by the metal on the stringers to make any essential
altorations in their positions, while between these stringers
and the cross-ties the wear may bo taken at zero. When the
rails rest directly on the cross-ties, it is every day’s experience
how rapidly they saw their way into the wood; and hence
the advantages claimed in Mr. Whitman’s invention, where
the tie is mortised and another block inserted as a ¢*deadener”
between the rail and cross-tie  The advantage thus gained is
r imitted, but by Mr. Hunters invention the mortising is
entirely dispensed with,

In conclysion, this invention scems to commend itself to
the carnest and thorough attecntion of railway managers ag
comprising many important and valuable features, with re-
gard to economy in first cost and maintenauce, durability,
safety and comfort.

P~

WENHAM'S HEATED AIR ENGINE,

INSTITUTION OF MECHANICAL ENGINEERS,
ENGLAND

The annual meeting of the above association was held on
the first of May last in London. The first paper read wag one
by Mr. F. W_ Kitson on the «« Huntoon Governor.” The gecond
paper was by Mr, Conrad W. Cooke # On Mr. F. l Weabams
Heated Air Engine.” The following description and our iltus-
tration of this engine are from The Engineer:

#This albe paper on an interesting subjoct, began with a
skotch of the history of heated air engines, dating trom the
first, by Sir George Cayley, in 1807, followed in 1816 by the
moro celebrated engine of the Stirlings, of Dundee This
Iatter cmbodied the beautiful idea of the regencrator, which
makes it reappea-ance in the common mouth respirator, 12
Siemens’ furnace, in Kirk’s ice machine, and other apparatus.
A diagram was shown of Stirlings’ latier engine, with its two
heating vesscle, having their lower ends exposed to the fire,
their upper ends kept cool by water and two plungers attached
to the opposite eudy of a horizontal beam oscillated by
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In ths working | respondingly great, and the engine will gain in powerand speed.
cylinder was a clore-fitting piston, the top of this cyliudcrl If,on tho other hand, all the air be directed above the firo
being in communication with one heating wessel, and the bot- | through the passage , a very dull fire will be the resalt; the
tom with the other end. As the displacers moved up and | air will be comparatively cool with less increase of volume,
down the air in the heating vessels was displaced and sent | and there will be a diminution in the power of the engine.
alternately to the top, or cool part, and to the bottom, or i at- | This difterence of power serves as a very effective means of re-
ed part, of the vessela. The air being heated or conled as the | gulating the speed of the engine, and the governor was conse-
pluugers were respectivily at the top or bottom of their stroke, | quent'y attached to the lever of the swing valve at 5. No
a diffrence of pressure ensued in the spaces above and bilow | othor regulativn for speed is required, giving this advauntaxe
the wurking piston.  I'wo engines of this kind w. re constructed, | that the combustion of the coal is exactly pro, ortionud to the

and connecting-rod attached to the engine.

oue of 15 horse power, working for upwards of three years in
iriving the works of the Dundee foundry. It was, huwaver,
ultimately laid aside, owing to the failure of the hoating vessdls
under the exposuro to the great heat.

This was in 1845, and sume time afterwards Captain Ericesor
came forward with his so-called caloric engine, which was
carrivd out on a large s ale in the form of o pair of marine

m—wm—

engines of 60u-horse power.  To all these engines wa- a, plied
the Stirling regencrator consisting of a passage chamber tilled
cither with thin mectallic grating, with copper wire gauze or
with thin metallic tubes.  ‘The spent heated air exhausted
the ugh thom, Left behind a portion of its heat, which was
picked up by the incoming cold air on its passage in the oppo-
site wirection,  Using as much as 4900 syuaro fect of heating
surface, Ericsson scems to have expected to get back with the
incoming air all the heat expended in woiking the cugine

Mr. Covk shuwed a large disgramn of Ericssons form of air
wngine—"00 well Kovwn and tvo much resembling in punaple

Sticlings' to need recapitulating its points.

Mr. Wenham's hot-air engine belongs to the class in which
the fire is enclused and fed by air pumped in beneath the goate
to maintain the combustion, the larger portivn of the air cater- l
iug abuve the fire to be heat d, the whole—togethier with the
pruducts of cumbustion—being mado to act un the piston. Rir I
Guorge Layley, as stated, st brought an eogine £ this kind |
to wurk, The air pumped in could be conveyed abose or
Leduw the fire at wili. It first passed round a casing surround- |
ing the furhave to heep it cool, and the vylinder was surround- |
«d by a water belt.  Such an engine was at work for mouths, |
but its juluts gave great trouble, and the cylinder and piston
packing were quickly destroyed by the dust and grit from the
fuel. An attempt to filter the air by passing it through sheets
of wire gauze failed through their choking up.

The next otep furward with this kind of engine was the in-
veution of the protecting drum—firot brought out in Amecrica
—four asingleading vertical Gy liuder, in which the working
pressure acts ou the under side ouly.  The drum isa prolunga-
tivns of the pistun, and, its length slightly cxceeding the stroke,

——

B T B S e o

its diameter beiug 8lightly less than that of the cylinder, and
the packl.g ring being near the top, the working poriions are
thus very ingeniously protected.

The cngraving gives a sectional view of Wenham's «ogino of
1-horse power. A special feature is the furnaco shown at A,
in which perfect combustion is obtained from ordirnary bitumi-
nous voal, which is guncrally jrferied for this cngine. The

amount of work performned,

The engine is of the steeple” form, having two piston rvds
placed diagonally, with the wain or crank shaft run ing be.
tween them ; and in order to make the cylinder as compact as
possible the cylinder cover is provided with a segmuntal chasy
or depression, in which the crunk passes,  The engine s single-
acting, the air pressure acting on the underside of the piston
only, the air is admitted from the heater by means of a
“ poppet” valve I, moved by a cam at G on the main shaft,
There is a similar valve, also moved by a cam, which opens
from the cylinder to the exhaust. This valve is shown at I,

The chief peculiarity in this engine 16 the methiod by whech
the top of the cylinder serves as the air pump, and is made to
convey into the hieater for expansion the reduced bulk of air
rcquired for the dae performance of the engine. The tup of
the piston does not reach the cylinder cover, but thercasa
clearance space left between the,  The resuitis that the pres-
sure in the heater should never eaceed 15 1b, vu the syaarcinch
the oxtent of this pressure is obtained entirely by the amount
of clearance space above the piston the action of which may
be thus cxplainad . The piston uses until it coutpresses the an
contaitied 11 the air pump to half 1ts volume, ur te & pressure
of 151b. pur syuare inch, and not till then does there eaist
cquilibrium between the air 1 the gir-pump and that in the
heater.  The pumnp (alve Q then opens, and during the remain-
dur of the strohe air 15 pumped 1nto the furnace. At the end
of the stroke the valve Q cluses, leaving still 15 1L, pressuse m
the bpave above the pistun.  As there 3s no fusther esuape for
this, it acts upon the pistun during purt of the down strube and
equalises the action of the engine, a small fly-wheel only 15
therefore required,

This, is of course, not any advautage in power, for whatever

| power Js acquired in order to obtain this pressure of 15 ib.above

the pistun, must be deducted from the foree of the up-stivhe, 1t
is unly transforred from the lower side of thic prstun to be util-
ised above by the subsequent expansion of the compressed ate.
After this expansivn has ceased the inlet air-pump valve below
Q opens, and adiits the quaniity of cold air required fur the
next struke of the engine,

KASTENBEIN'S TYPE COMPOSING AND DISIRIBUT-
ING MACHINES.—(Seuv page 73.)

Machines for composing and distributing ty pe have vreupicd

space uuder the giate is scparated from the upper pert b, o) the minds of inventors for mapy years and therv docs not
muderatdy air-tight diaphragm, and ab ve the grate is au|scen to be any rcason why a satisfactory svlutivu of the
annulus of segmental firc-bricks (as shown) with sumi-c3Lin- | quistion should not some day be arrived at. The probalality
drical grooves at their juint-, so that when placed togethici thie | is that like many other similar things the machines will
centr f rms a (ylindrical Lopper coutainiug a sture of fu 1| imwprove gradually by the independent labvor of different

sufficient fur suv. ral Liours’ worh, an | the groovas at the juints
furm a suiics of vartical flues through the brichs,  The column
of coal ve wend s it is consumed on th £ anace b oas, and
the air, coming iuto cu tact with nothing Lut coal in a state of
fut um iguition, all the products of combustion must pass
through the ignited portion, The channels in the fire-bricks
that serve as flues buing also white-hot, no wnconsumed fire
gases can pas-~ through.

The furnace ha- a cover Ly which 1t can be hermdtically
clused in front of the aslipit, shown at Z, and there is a similar
cover for filling the coal hopper at Y. The products of com-
Lustion after leaving the channels of the bricks ar it by a
bafilo -, Jate W, Lindd with fire-day, which jrevents the cover
1 the furnace from getting unduly hot. The fice-bricks are
sop ¥oted £ om the out ide shell of the stove by a nng of pow-
dered brick orashies Tho e are two cold air supy by 1nlets to
the fire, the one belew the hreat T, aud the ot!er aiove the
e at N, and thete is a swing valve, by which more v less of
the air supply is ditected below or above the ure.  1f all the
air be dirccted be'ore the fire the combustion becomes vory in

tense, and th heat, and conscquent expansion of the air, vor-

minds, The machines which we ulastrate, from  Tae
Engincer, on page 73, bave buen adupted by the proprictoss
of the Times and are now uscd in several printing establish-
meuts, Many improveincnts yot remain to be made bat the
machines are certainly nscful and cativiady ingenious.

Considering that nearly & hundred different charactuts,
ninety-six in fact, have to bo composed aud distributed with
speed, the parts of the machines are necessarily complicated
number if not in form , but we hope that with the aid of the
accompanying cngravings all the main parts will be made
intelligible to our readers.

Figs. 1 and 2 represent front and side elevativns of the
composing machine. Each letter, or other character, has ity
own receptacle, or type box, in which the characters bic on
their sides and onc upon the other; these type boxes, which
are gencrally about 15in. in length, are mounted on the top
of the machine, and are marked ¢ in the engravings. Tno
boses are without bottoms, which are replaced by a plaie in
the machianc, from which the lowest of the types is pusiiad
when wanted by menpns of a shide, when this shde recedes,
the type falls in a veriical pusition, face upwards, tuto a
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notch in the lever p, which has & reciprocating motion on ite ‘
axis, and finally falls down one of the grooved passuges ¢ to
the delivery point 4. These channels aro cut by means of a
grooving mechine in a thick metal plate, and the front of the
plate is covered by o glass door, which sllows auy sticking
type to be sven and relieved at once It will be scen that
those passages are arranged in fan-like form, all tending to d,
but their number makes a special arrangement necessary 3 a
fow of the passages are continuous, but the majority end in
ane or other of what may be called main arteries, and the
spe continues its course at an altered angle. The passages
are opened by tho operator touching the keys, D, D, which
act upon the tevers &, &1, und the b1l cranks s 51, which move
the slides already mentioned beneath the typo boxes; the
type wstantly descends and finds an exit at d.  One passage
ie, however, made to serve for italic as well as roman
characters, so that balf thoe number of passages is saved ; to
cffect this a secondary keybonrd is placed above, sce u, u, Fig.
9 ; theso keys are pressed in horizontally, while the others
are pressed upon vertically, and act on the sides of the italic
type boxes in the direction opposed to that of the roman type
shdes, and both descend by a common passage.

When each type arrives at the delivery spout d it is caught
by a spring slide £, Fig. 1, which is sct in motion by the cam
B and the treadle C, and presses the typo into the receptacle
e which represents the printer's composing stick; and as
earh kev is touched the spring slide f recedes and advances,
introducing another character into the channel e. This
channel, which is vertical where it reccives the type at 4, is
Liorizontal at the other end towards A that is to say, it bas a |
quarter turn in its length, like the rifling of & gun, and the |
typrs which enter it upright are delivered with their faces |
towards the back of the machine.

Two men are employed to work this machine, the second |
being the “adjuster ” Ag soon as a line of type of the required I

' length is formed in the channel ¢, the adjuster touches the

second treadle O1 and by a very simple arrangement the line |
of type is received in the composing frame A, which is a
rectangular hox ; the justification, insertion of spaces, &c., 18
then made, while the machine is preparing a second or more
lines of type.

The distributing or sorting machine, Figs. 3, 4, and 5, may
be roughly deseribed as the composing machine inverted, but
there are some interesting diffvrences in the parts. Fig. 3
is a side elevation, partly in action; and Fig. 4 a view of tho
back of the rhannelled plate with its glass door. The type
to be distributed is placed in the rcceptaclo E, which 1s
simply a flat iron box liko A in the composing machine ; the
type is pressed up towards the front by meaus of a simple bar
and ratchet slide ; and by a very simple arrangement the line
of type nearest to the working part of the machine is raised
up and brought well under the eye of the operator, who is
assisted, if necessary, by a small mirror placed so as to reflect
the first letter on the left of the line of type. This first lotter |
stands over an orific e which leads to the distributing channels, |
and the instant one type has been allowed to drop through ,
the line is wlvanced one step by means of a rack motion
acted upon by the pressure of the finger keys g. The operator |
touches the key corresp. ~ling with the letter presented to his
eye; the key act . upon ~od A, and the bell crank + moves
back the slide y, and op- ns the lower aperture of the corre-
sponding channel, which leads into the proper type box. These
boxes are arranged side by side and in two rows on the table
beneath, D, Fig 3. Were this the whole, the machine would
be very simple, but in order to keep the parts within moderate
compass two special arrangements are made, In the first
place, as in the composing machine a large number of
channels had to be made to terminate at one given point, so
m the distributing machine the type faliing into the leading
channel has to be discharged into a 'arge number of recep-
tacles, and this is Jdone by a very pretty arrangement showu
m Fig 4. Each character falls first into one of three man
haes, and is then shunted into its own side line by mean: of
aswitch This is effected in the following manuner :—Euch
counecting rad & hag a small lug, shown at {, Fig. 5, whicn
acts upon the bell crank m, n!, n11; and turns the switch n,
closing the main line and opening the proper branch. The
action of the finger itself lifts a vertical bar, withdraws a
slide, and allows the type to fall into the main channel.
Secondly, there are ninety-six type boxns fo be filled, but
there are only half that number of finger keys and channels,

! the
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cach key and cach channel being made to supply two type
boxes, and this is effected by the application of switches, or
traps, similar to thoso described above, inserted in the low.o ¢
onds of tho channels, A channel i3 just twice as wile an a
typu box, and the switch, flat in this case, usually covers the
entrance to the typo box on the left hand ; when, therefore, a
key is touched the type usually fallg into the type box on the
right hand sido. If, however, the operator presses his foot
upon the treadlo F, the switches are reversed for an instint
and tho type falls into & left-hand box. In order to simplify
this arrangement as much as possible cach key serves for two
letters, one in frequent use, and the other much legs 8o, such
for instance as & and ;, and the treadle is only calld into
requisition in tho case of the Iatter. It should be mentioned
that the upper cr feeding orifico of the channels can be
instantly widened or narrowed according to the size of the
typo to be gorted, by meaus of two keys.

STEVENS INSTITUTE LECTURES.—SUNLIGHT AND
ITS SOURCE.

The spring courso of lectures at the Stevens Institute,
opened on Tuesday, April 15. Wo are indibted to the
columns of the Scientific American for the fullowing summary

of the opening lecture, delivered by President Henry Morton ; |

« For the purpose of measuring lights of different bnlhaney,
the light of a candle serves as a standard of comparison.

An ordinary gas flame is equal to the light of tourteen to -

cighteen candles, a fact we do not generally appreciate untit
gas gives out and we are obliged, a<in New York oty
lately, to substitute candles for it. While the shadow of a
gas flame is much more sharply defined and more opagne
than that of a candle, it is surpasscd by that produced with
on oxyhydrogen lamp, the latter by a magnesia burner,
this again by the lime light, and so on, until we finally come
to the electric light, the most intense artificial :llumination
we are able to produce. All theso lights were exinnted by
means of the shadows of otjucts they cast upon the sereen,
and it was stated that the brilliancy of the electric hight was
equal to that of 1ve hundred and seventy-two candles. the
intenrity of rimlight, however, is 50 very much greater than
the latter that it would take a body many times larger than

the sun, composed of incandescent carbon points, to give us

the same amount of light.

« Next to this brightness of the sun, tho whiteness of his
light strikes us as s prominent characteristic. Now, this
whiteness is due to a harmonious blending of lights of all
colorg in proper proportion, as i8 secn in the spectrum, where
o ray of white sunlight is broken up by a prism into its cam-
pounent colors. By reason of its composition it has the pro-
perty of exhibiting all colors with equal effect, a property
not shared Ly colored lights. The lecturer exhibitcd a jarge
burner in illustration of this fact. It was covered with disks
of green, blue, and purple, purposely selected on account
of their dullness by gas hght. When illnminated by the
electric light, they became very briliant, When hight of any
color other than white is passed through a prism, its spectrum
is not continuous but composed of alternate brnight colored and
Theso vary with the sourco of light, and are
so characteristic as to enable us to tell what substances give
the light.

# A piece of brass burned in the electric arch showed
upon the screcn the bands due to its components, copper and
zinre, This is the principle of spectrum analysis. Now, on
exumining the spectrum of sun light, we notico that it is
£l of dark lines. Kirchoff was the first to indicate the
conpection between these and the bright lines produced by
the vapors of burning substances. He observed that sume
of them, for example nickel, iron, and bydrogen, produ. «d
Yeight lines exactly coinciding in position with certain bla:
lines in the solar spectrum, and he concluded that these sul-
stances were present in tho sun. But why should they pro-
duce black lines in this case ? It is becauso light passing
through vapors is deprived of certain portions of its rays,
which are absorbed by these vapors. This was beautifully
shown by causing the spectrum of the electric light to be

formed ov the screen, and then interpusing tho vapur of so-
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diom to 118 passsgo ; 4 hiack line was ym.
wmeidistely produr=d 1 the yellow part of
the apcotrum, an ths lise corresponds to
the rabiam linc in the solar spectrum.
Tutparent eatutious simtlarly blot out pos-
« onof the Yight by absorption, Somo sub-
swalled produce s great number of lines :
1tu, for example, about 209, ‘'Iheso have
heen wurefuliy studied. Mr. Rutherfard, of
New York cily, who, in appreciation of his
emincent sorvices to science, has been recontly
elected o momber of tho Royal Society, has
produced beautiful photographs of these
lines, and Dr. Draper has obtained unparal-
loled photographs by means of diffraction
plates.

¢ This apparstus, ropresonted in Fig. 1,
consista of a series of prisms, by which the
light cntering from the right is made to pass
twico around the prisms, and is finally pho-
tographed in the solar camera on the right.
Thesc photographs, extending far beyoadt' o
vigiblo spectra, have never been equalled.

« Tho lines in the solar spectrum ave the

means by which we can recogniso the sub-
stances of which the sun is composed.
“ When examined with tho telescope, the surface of the sun
presents a mottled appearanco, likened by Nasmyth to over-
lapping willow leaves, and by Father Secchi to rice grains.
Pictures of their drawings wero exhibited upon the screen,
ns was algoa photograph taken in the 1-500th of a second during
the total eclipse of August 7, 1869, at Ottumws, Iowa, just
as the “ nose of the moon touched the sun's disk.”

«Tho spots on the sun gradually travel over its surface, ap-
peaning foreshortened as thoy approach the edges. Over and
near them are sometimes visible very bright clouds or faculz.
An ingenious apparatus, invented by Professor Morton,
enable him to represent the passage and the foreshortening
of a solar spot over the surface of a disk representing the
sun. It consisted simply of an image of the spot upon a
rotating glass cylinder placed before the lantern and having
beiore it a screen with a circular hole. The spots also cahnge
their shape, and photographe have been taken by Mr, Ruther-
furd and others of the samo spot in different phases. Some
of these wero exhibited on the screen.

# When the edge of the sun's disk is examined by means of
the spectroscope, red hydrogen 9ames of different shapes
aroy observed, These have been the subject of considerable
study. A Society of Italian observers, composed of Father
Secchi, Respighi, Tacchini, and others, have mapped out si-
multaneously, at different stations, the whole edge of the
sun's disk ; but the most remarkable observation ever made
of them is the following by Professor Young. He observed
a large flame, much resembling a grove of trees, for some
time, when his duties called him away for about half an
hour. When he returned, he found that the flame had been
blown literally to shreds, some of which were ascending at
the cnormous rate of 166 miles a sccond. The r velocity at
starting must have been double or triple,

& 1ig. 2 represents some solar flames, two of them in contact
with the sun's disk, and one separated from it. It is supposed
that the interior of the san is in a liguid state under enor-
mous pressure, and that frow it the flames burst through
the surface with a terri“c explosion. The lecturer repre.
sented them by me ns of the apparatus represented in Fig.
3. A glass tank placed in the lanter: is filled with a red so-
lation below and cold water above. The coil of wire seen in
the engraving is heated by means of a battery, and causes
the red ftlvid surrounding it to ascend. ‘The effect is strik-
ifigly like that of the red solar flames. Formnerly these could
onlp be observed during total eclipses, at the moment the
sun’s disk was totally covered by the moon. ‘Thus the co-
rona of red flames flashes out with the appearance shown in
Fig. 4. ‘This was beautifully shown in its natural colors by
placing behind the perforated screen, of Fig, 4, hydrogen
tubes, represented in Fig, 5, {through which the electric spark
was caused to flash. ‘I'his ingenious experiment clicited
much applause, Proctur's theory is that the heat of the
sun is maintained by the enormous heat gencrated by the
mpact aud combustion of meteoric bodies constuntly  at-
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tractsd into the liguid mass of the sun. Such impact would
cause a grand explosion, carrying with it the propulsion of
liquid and gascous masses thousands of miles upwarde, and |
would acconunt for the solar spots and the flames rusuing
out from the edge of the dink. Bodies leaving the sun with '
@ velvaty of 300 miles a second would get beyond his at-
tiaction and never return. Some of these strike the earth
in the fesm of met.orites, and prove their solar or gin, ac-
cowding to Giaham, by the hydrogen contained in them.
The fact that most meteorites fall in the day thne, more es-
pecially at noen, when the sun is towards us, tends to con-
firm this opinion.”

CANADA PACIFIC RAILWAY.

Mr. Langevin, during a recent discussion in Parliament,
read the following report from Mr. Sandford Fleming :—

1t was considered important that the main trunk line,
from its eastern terminus near Lake Nipissing, should touch |
in its course the navigable waters of Lake Superior, at a |
point as near as possible to the Province of Mamitoba, The
exprorations of 1871 were conducted with a view to this, but
insurmountable difficulties were found to exist, in the section
of the country extending along the North Shore of Lake
Supn rior, south and cast of Lake Nepigon. Measures were
therefore taken, during the past year, to explore for a line
further north, which, passing north of Lake Nepigop, and
avoiding the unfavorable section of country above referred to,
should connect with the previous year's work, in tho neigh-
bourhood of Moose River. A portion of the line ran between
the Nepigon River and the Lake of the Woods also explored
in IR7], proving impracticable and the country to the south
not appearing more favourable, a line was explored last
summer farther north connecting with that passing to the
north of Lake Nipissing ; and at the same time a survey was
undertaken for a branch line to connect the main lino with
the navigallde waters of Lake Superior at Nepigon Bay. The
results of this survey may bLe briefly stated as follows::

1 A chain of instrumcntal measurements has now been
completed the whole way between the eastern terminus near
Lake Nipissing, the Ottawa district and north of the Red
River in the Province of Manitoba.

t¢ 2 A practicable and indedd & favoarable route, from the
prairics of the interior to Lake Superior, and also to the valley
of the Ottawa,

¢ 3. The routo referred to will ncecessitate building the
main trunk line past the north side of Lake Nepigon and a
branch will be required to Lake Superior.

“ 4. The distance to tL.  main lino from the point whero it
will cross Red, River to tuc Eastan terminus will be about
*85 miles, and to Nepigon Bay and Lake Superior the
distance will be about 445 miles,

% 5. Adding to the length of the main line from Red River,
to the Eastern terminus, the number of miles from the latter
point to Toronto, Ottawa and Montreal, and comparing the
Canadian Pacific route with other routes, we have the
following interesting results, A common puint on the Red
River in Manitoba 1s more then 300 miles nearer Toronto by
the Canadian Pacific route than by the wost direet existing
railway, viz: by St. Paul, Cbicago, Detzuit, &e., nnd it is fully
one hundred miles less by the Canadian Pacific Railway |
route, from R d River to Toronto wan by Duluth ; and the |
shortest line that can be built aleng the south side of Lako |
Superior, Sanlt Ste. Marle, an along the north and east side |
of Georgian Bay, Red River is 570 miles nearer Ottawa and ¢
Montreal by the Canadian Pacific line than by the most direct !
cxisting mailway. R.d River is nearly 200 miles pearer
Ottawa and Montr al by the Canadian route than by Duluth, '
and the shortest lin: that can 1~ bailt along the south side
of Lake Supcerior and the north side of Lake Huron coursing
at Sault Ste. Marie, Not only is the distance nearly 200
miles less by this Canadian Pacific route to Ottawa and '
Montreal than by the route Iast mentioncd, but the length of
rilway yet to be built cast of Duluth is about 1,020 miles,
while the whole distance between Red River and Ottawa is .
under 1,150 miles by the Canadian Pacific route. The distance !
from Red River to Lake Superiorat Nepigon Bay is about 445
miles, while to Duluth it is 477 miles,

¢ ‘The Wcestern Section Surveys have been vwigorously
prosccuted dur’ - che past year between the Eastern slopo of

the Rocky Mountains and different pointsof the Pacific coast.
A continuous chain of instrumental measurements has been
completed from the Yellow Iead Pass to tide water on the
Fraser River as well as to Vancouver's Island rie Bute Inlet.
A practicable line across the Mountains and to the coast has
been found, but the cost of some sections of it will bo very
heavy, and it would not be advisable to recommend its
adoption, uutil more exhaustive surveys have been made
with the view of discovering a more favourable route. No
time whatcever had been lost in conncction with the surveys
ir British Columbia, and no efforts or expenditure have been
spared to gain all the information necessarv, to arrive ata
decision with regard to the most ligible lin .ur tho railway.
The field of enquiry is, however, & most difficult one, and it
would be extremely unwise to decide finally as to the rilway
route, without fuller information than is yet obtained. In
addition to the exploration referred to, in the Eastern and
Western sections of the line, the writer travelled during the
past season over tho whole extent of country intended to be
traversed by the railway, aud made a personal examination
of its gencral features, He also sent a branch expedition
across the mountains by the Valley of Peace River to the
Upper Fraser, and by the Stecna River to Nassee Harbour,
on the Pacific. A great deal of useful information has thus
been obtained, but the distances are so great, and the means
of communication so imperfect, that returns from all parts
of the survey cro as yet incomplete, When full information
is received, the whole will be submitted in the form of a
report,

-

A writer in an English paper gays : By the way, speaking
of waterproofs, I think I can give travillers a valuable int or
two For many years I have worn india-rubber waterproofs,
but will buy no more, for I have learned that goud Scottish
tweed can be made entirely impurvious to rain, and, morcover,
1 have learned how to male it 50, and, for the benefit of your
readers, I will give the recipe :

In a bucket of soft water, put balf & pound of sugar of lead,
and halfa pound of powdered alum ; stir this at intereals,
until it becomes clear, then pour it off into another bucket.
and put the garment therein, and let it bo in for twenty-four
hours, and then hang it up to dry without ringing 1t. T'wo
of my party—a lady and gentleman—have worn garments thus
treated in the wildest storms of wind and rain, witi;out getting
wet. The rain hangs upon the cloth in globules, In short,
they were really waterproof.  The gentleman, s fortnight ago,
walked nine miles in a storm of rain, and wind such as you
rarely see in the south, and, when he shpped of Ins overcoat,
his undurware was as dry as when he put them on.  This is,
I think, a secret worth knowing ; for cloth, if it can be made
to keep out wet, is, in every way, better than what we know
as most waterproofs,

NEw NicrerL Por Varve ror BoiLkrs.—A trial of this newly-
patented valve was made on the 14th inst., at the iron ship-
building yard of Mes-rs. Harland and Wolff, Belfast, and was
found to be very successful. It is styled the ¢ pop valve,”
from the suddenness with which it springs open under the
influcnce of the steam pressure from the interior of the boiler.
It is composed of an alloy consisting mainly of nickel, which
is almost as hard as steel, and possesses the additional advan.
tage of not oxidising by moisture. The valve in ordinary uso
generally fails to indicate the exact degree of steam pressure

on the interior surface of the boiler, ag, fromm the moment it !

commences to open, the escaping gas renders the pressure on
the valve surface less than that on the rest of the boiler, on
which the pressure has frequently risen to a degree sufficient
to cause an explosion, even whea the valve remains open.
Iu the pop valve the mnchine is so contrived as to cqualise
the pressure on the valve to that of the boiler. So effectual-
Iy does this appear to have been sccured that in the tests to
which the invention has been subjected in America, where

the limit of pressure on the boiler was fixed at 50, the utmost .

iucrease in the generation of stcam failed to raise the pressure
on the valve, and conscquently on the boiler, to more than
51. The valvo can be applied both to stationary and locomo-
tive cngines.
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RAILWAY MATTERS.

A train on the Memphis and Little Rock Railway was
~tupped for an hour lately by the multitudes of caterpillars
on the track.

A REMARKABLE engineering feat is now being accomplishied
in the crossing of the Andes by the Senia Oroya Railroad.
The motatain chain will be crossed at analtitude of 15,000ft.
Ly a tuunel 30000t. in length. The grades are the steepest
Lnown on any ordinary railway. The workmen employed are
‘iolos Tudians, the only operatives who car cndu_rc fcr a
prolonged period the rarcfied atmosphere at this great
clevation.

AUSTRALIAN TRANSOONTINENTAL RarLnay —A large portionof
the arca proposed to be traversed by the projucted Australian
Pranscontinental Railway is a dead level, and the cost of
construction is estimated in consequence at not more than
4500Z. per mile. This would give a total outlay upon 1800
mles of 6,300,000f , exclusive of rolling stock. The cost of
hauling trains over the 1800 miles would, however, be very
onsiderable, while the traffic to be acconmodated must long
he small, At the samc time the line would probably prove
« xtiemely useful as a means of helping forward the colonisa-
tion of Australia

Ir is understood that Hudson, U. 8., is to be sclected as the
location for a new manufacturing cnterprise to be known as

' tite ¢ Paper Car Wheel Company. ™ Messrs. R. N.Allen & Co,

of Brandon, Vermont, are the patentees of a new car wheel

! made of compressed paper, which is alleged to possess great
; ~uperivrity over iron or wood. These wheels have been in use

. favourable poiut.

vii o Pulllnan palace car long e¢nough to prove them, and it
Las beun dedided to establish a large manufactory at some
Hudson was chosen, and the machine
works of R, H. Mitchell and Co., have been secured, with
adjucent property, for the location of the new works.

Ax inventor in Toledo, United States, has just received a
yatent for anew and uscful invention recently completed by
Lim for an improvement consisting of a combined seat and
desk for railway cars. ‘The device comprises a stiff spiral
r1 ring, situated in the base of an ordinary-shaped stool, in such
a marner as to receive the full weight of occupant of the stool
without permiiting it to touch the tloor. ‘The spring serves to
break all the jar and jolt caused by the motion of the train,
thus afferding a perfectly steady position to the small desk
attached to the front of the stool. It is claimed by the
inv ntor, after giving a careful test to his mvention, that tho
occupant may writo letters or mako reckonings, while tra-
velling at the 1ate of thirty miles an hour, with all the ease
and legibility attainable in his own counting-room.

Great Westery Dounis Trace.—~The contracts for building
the double track on the Great Western from Glencoe to
Windsor have been let, in four scctions, and the contractors
for cach section are preparing to commence work at once.
The contractors forthesections between Chatham and Glencoe
are Messrs, Carpenter, Seymour & Bowles, of Chicago. Chatham
will be the headquarters of the firm while they are prosccuting
the work. It is said the Company find some difficulty in
«rianging with owners of Jand through which the line passes,
lor the oxtra twenty-five feet right of way required for the
ionbe trark, $200 per acre being demanded in many casces.
Fhe Company refuse to pay any such figure, and, where
partics refuse to come to terms, propose to take possession,
and allow toc owners of the land to seck their remedy in arbi-
tration or otherwise. It is the intention of the Company to
Zzu’c the double track ready for traffic this fall.—Chiatham

anner.

At a milway mecting held at Dartmouth on the re-
<olutions were paseed to urge upon the con-ideration of the
Governor-General the claims of the castern section of the
County of lialifax ; that the town of Dartmouth furnishes
the most commodious and most advautageous site for the
termints of the Intercolonial Railway ; and that & petition to
the Governor-General be prepared aud circulated for signature,
praying that before any money is expended in bringing the
rulroad further into the city of Halifax, steps may be taken
toascertain the advisability and practicability of bringing the

railroad through the castern part of the county, and the
eligibility of DNartmouth as the terminus of the Intercolonial
Railway. A committee wus appointed to carry out the object
of the resolutions.

TIE ST. GOTHARD RAILWAY.

The machinery to be used for piercing the St. Gothard is
now in a forward state. The large turbines for driving the
air-compressors are¢ being made by Messrs, Escher, Wyss &
Co,, the well known engineers of Zurich, who are also con-
structing the heavy portions of the air.compressors, whilst
the more delicate parts are in the hands of M. Plainpalais, of
Geneva, The erection of the temporary machinery, made in
Belgium (which will be uged until the permanent wachinery
is ready), has been somewhat retarded on account of the
heavy floods during the last few months. The experiments
with some Anglo-American tunncelling machinery at Geneva
are said to have given most satisfaciory results, and there
seems o be uc  ubt of its being adopted for the tunnelling
of the St. Goth: 1. The guestion respecting the purchase ot
the machinery .d plant used at the Mont Cenis Tunnel seems
at last to have been satisfactorily arranged on both sides, M.
Farvre, the coutractor, being «xoncrated from the agreement
by which he was bound to purchase all the plant from the
Italian Government. Tt appears now that it is thought
advisable to retain the air-compressors at Bardonnéche and
Modane, and M. Favro has agreed only to take a quantity of
pipes that were used for the transmission of the compressed
air, tLe regervoirs, carth wagons, and some of the old tunnel-
Jing machines The advancement in the tunnel 2t the north
side, at Gorchenn up to the 31st December, was 8t the rate
of only 020 per day, the beading here driven in the hardest
granite, the total length driven up to that date bung twenty
metres. The number of persons employed at this end is
about 100. At Airolo the rock met with is somewhat softer,
and 102 metres were tunndlled up to the close of the year.
At this end the masonry is also begun, and from 170 to 200
persons are cmployed.  Specimens of every description of
rock that is met with during the cxcavation of this tunnel
will be kept, 60 as to form ten collections, sets of which will
on their completion bo given to the Italian and German
Governments, and to some of the tuchnical schools of Swit-
zerland At the offices at Gos henn and Airolo a complete
geographical record of the strata met with duting thetunnelling
operations will be kept, as also a register of the daily meteoro-
logical observations that are taken.—Journal of the Soctety of
Arts.

THE SOUDAN RAILWAY EXPEDITION,

(Continued from page 55.)

Oue of the most interesting subjects conunected with the
country is the means adopted to promote cultivation in the
comparatively narrow strip of land available for the purpose,
and which is wholly dep ndent on the Nile for its water supply.
The Yooseffl Canal is an wmportant feature in the systan of
navigation; it starts near Soohag and runs along the western
side of the Nite valley, forming generally the boundary of the
cultivated laud, which lics between the river and the desert,
It was chiefly used for carrying off the water from the flooded
land, and is cmptied into the Iake El Targoen  When the
supply of cotton was cut off from the United States by the civil
war, attention was turned to Egypt as a profitable field for
cotton cultivation, and much moncy was expended in creating
new and more cffective means of irrigation ; stationary pump-
ing engines were crected in various localities and a new system,
such as had never before been dreamed of in Egypt, wos
introduced It was, however, found after a short cxperience
that the constant chianges which take place in the course of
the Nile, rendered the sites sclected quite unsuitable, so that
the machinery crected becane almost useless ; morcover, the
amount of water mised was insufficient, and the cost of puiap-
ing was very great, owing to the enormouns price of fucl. This
failure led to the construstion of the lbrahimich Canal, which
starts from fiout and extends to Fesha. This cunal is now
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THE SHADOOF.

being enlarged for the purpose of irrigating the sugar-cane
growing districts, which are now being extensively cultivated.

In the Delta. and other parts of Lower Egypt, two crops a
year are generally obtained ; here the water is raised by steam
power to a great extent, where the inundation of the Nile,
does not save the trouble and expense,

Further north, and at low Nile, where the banks of the river
are 80 high as to render mechanical irrigation necessary, the
fertile land, from Thebes, or a short distance above in to
Khartoom, is tended by the majority of the population, which,
except in towns, follows the pursuit of agricultrre, the hardest
wnd most constant labour consisting, not in the tillage of the
ground, but in the raising of water iu sufficient quantity to
irrigate it. .

* The two pative methods most generally employed for this
purpose are the Zakieb and the Shadoof.

The first-named machine, which is worked by two oxen, is
shown in the sketch on page 76, and with it the greater portion
of the land in Upper Egypt and Nubia is irrigated. Iu con-
structing a Zakieh a hole about 20 ft. square is dug in the
bank of the river, to form a kind of well, over the top of which
the trunks of palm-trees are laid, forming a kind of platform ;
the outer bearing of a shaft carrying a wheel and buckets is
formed in a palm trunk supported at the ends, as shown in
the plan, . '

The bucket wheel carries the rope to which the buckets or
earthen pots are attached, and which is of sufficient length to

AND MECHANICS' MAGAZINE.
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reach below the water level of the river.
Two timber cu'him\:tdf piers support another
palm trunk, which forms the upper bearing
for the vertical shaft, on which is fastened a
large horisontal toothed wheel of the rudest
construction. Gearing into this is a crown
wheel of similar workmanship, fastened on
the same shaft that carries the wheel and
buckets. A long spar is lashed to the vertical |
shaff, and to the end of it two oxen are !
yoked, a board being provided for a driver
who, seated on it, urges the animals upon
their monotonous revolutions. Like most
other things Egyptian, the Zakieh is of an
uncertain antiquity, and must have been
handed down through almost countless gene~
rations exactly as it exists to-day.

11 has probably never been improved upon,
becaunse had it ever existed in a mnch more
imperfect shape,it would not have raised water
atall. These structures are made entirely of
wood, and generally being out of ovder, pro-
duce more noige than work, As, tuo, they are
worked incessantly when irrigation ia requir-
ed, and are often quite thickly clustered
together, it may readily be imagined that the
natural silence of the river is considerably
broken. At least 20 per cent. of the water
is wasted before it is discharged from the
pots into the channel that carries it to the
land, and nearly all the power of the animals
is absorbed in overcoming the friction of the
apparatus.

On the other hand five-year vl Arabs,
male or female, generally fill the poét of
drivers, and a8 the oxen cost but little to
keep, the Zakiehs hold their own, being ap-
parently suited to the means and ideas of the
small cultivators or capitalists. The duty of
one of these machines in perfect order is, not
to speak too accurately, a few gallons raised
twenty feet high per minute, but it is need-
less to add that few come ap to this standard.
The main channel into which the water from
the Zakiehs is emptied, is never placed far
from the bank. Asa rule the land falls slight-
ly from the side, so that the distribution of
the water is effected by gravity. When the
¢ width of land exceeds from a quarter to half

a mile from the bank of the Nile, wells are
sunk, perhaps to the depth of 20 feet through
the soil, and the water filtering through from
the river is raised as already described. This
secondary syslem of irrigation occurs, how-

ever,for the most part far higher up the river, between the fourth
and fifth cataracts, and where the strip of cultivated land
extends for more than three-yuarters of a mile before it joins
the sandy plains on the western side,

The second native mechanical appliance employed. on the
banks of the Nile in raising water for irrigation, is the Shadoof,
shown in the sketch. This apparatus is always worked by
hand, and consists of -two timber uprights, about 5 ft. high,
and 3 ft. apart, connected by a crossbar at the top, to which
is su~peuded a light bar about 12 ft. long, hung at about one-
third of its length ; the shorter part, having attached to the
end & balance-weight made of Nile mud, while near the other
erd is fastened a rope or rod, to the bottom 6f which a Jeathern
bucket, upon a circular frame, is hung. The height of lift
averages about 6” ft., and the man in attendance can make
about thirty lifts a minute; the water raised is discharged into
a channel, whence it is distributed over the land by conduits.
When the Nile begins to fall, it is necessary at each Shadeof
station to erect additional apparatus close to the new water
level, so that at low Nile the water is raised to the required
height by a succession of lifts—five or six Shadoofs often work-
ing at varying levels. The implement is sometimes formed
iv:ith two buckets, in which case two men are required to work
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" Beforo very long tho well-organized att mpts which are
now being mado to cstablish a new industry 1. Canada, the
cultivation of the sugar-beet, will have proceeded -o for that
some idea may be formed of the probabilitics of su:cess, The
industry has attained to vast proportions in Eu-ope, and it
would be hard to over-cstimate the services rerdered by it
especially to France. Those who speak with authority on
the subject say that the soil of Canada is highly fay ourablo to
the cultivation of this plant, tho alluvial sandy soils, clay
lands and calcarcous clays of the St. Lawrence valley being
just such soils as the beet thrives inin Europe. Our climate,
too, will suit the beet well, so far at least as may be judged
from the fact that meteorological obscrvations as made in
Montreal shew the conditions of heat and moisture to be per-
fectly fulilled. Last year also trials of actual cultivation wero
1made at Montreal, Quebec and St. Hyacinthe which furnisher,
results of the most promising nature. Tho low degreo of
temperature in winter is said to favour very greatly the pres-
ervation of the root, which ie liable to ferment with a sudden
rise of temperature and so lose its saccharino qualities. It is

to be hoped that our farmers will unito to give the new in-
dustry a fair trial. The greatest drawback to be found is an
insufficient supply of raw material; beyvond a certain amount
the proporticn of profits increases Wwith the increased supply,
but there can be little doubt but that the company will suc-
ceed in securing the amount required, between ten and twenty
million pounds weight of raw mntcnal unlesg they should be
very unfortunate in their first barvest. Should the cultiva-
tion reach the extent with us it has reached in other countries
it cannot fail to be o great benefit in many ways, and the
greatest, perhaps, of them will bo the establishment among
us of a branch of industry which will requiro througbout the
cntiro ycar the labour of that large part of our population
which at present fluctuates between the farms of this province,
the shanties of the lumbermen, and the brick fields of the
Unitcd States.

Inventors, mechanics and in fact all intevested in those
matters which are now before tho world at the Vienna Exhibi.
tion, find their attention drawn more than usual to the present
condition of the laws of European countrics relating to patents,
The subject of patents is cortainly a very diflicult one to legis.
late upon, and a perfectly satisfactory law on this subject is
perhaps upattainable. Tho greatest fault, however, is found
with the system as it exists in Prussia and tho other German
States. 1Itis stated that it is almost impossible to procure u
patent in Prussia, and further, that when granted it may be with-
drawn if the invention be shewn to the satisfaction of the cou-
missioners not to be novel. The Prussian Patent Office consists
of nine gentlemen, chiefly professors and theoreticians, unac-
quainted with practical life. They are thus unable to distin.
guish what is really new in practice from what is old only in
principlo. Then they have not much time to spare for pateut
business, baving alrcady plenty of private and professional
business on their hands.

The repressive action of these laws and their interpreta.
tion by tho commissioners is stated to lessen rather than
increase the number of inventions, not only with regard to
Prussia itself but as respects German patents taken out in other
countries, there being about twenty applications for patents in
England from France to one from Germany.

COLLIERIES AND SOME OF THEIR DANGERS.

It seems that sometimes, and under certain circumstances the
human mind becomes carcless in presence of acknowledged
danger, and that repeated calamities only serve to deaden the
feelings of those exposed. The existence of the risk becomes
looked on as & necessity, an familiatity in these cases also
is accompanied by contempt. In no case, perhaps, is this state
of affairs more clearly shown to exist than in collicries. 1t
has always been difficult to cause improvements to be made

in tho manner of working and ventilating the mines ; and the -

colliers themselves, the special subjects of danger, have proved

the truth of the statement advanced above by almost incredi- -

ble perseveranco in recklessness. Our remarks, of course, have
special reference to the recent explosion at the Drummond
collicry in Nova Scotin. The mining there, however, was
not characterized by any special rashness, and the mine is
said to have been carefully worked. Still there is no doubt
aut that improvements aro needed in the working of all coal
piines. That this is the case in Great Britain may be gathered
srom the fact that during the present century about forty
thousand valuable lives have Leen lost by accidents in col
licries. In order to give our readers some idea of how the
mining is generelly carried on, and how thesoaccidentsocevr,
woe purpose giving a bricf sketch of the manner in swhich the
work is carried on, alluding to some of the principal sources of
danger. Tho usual method of getting conl is to sink a circular

shaft which is subsequently divided by wood-work intotwo or |

more compartments, which are dovoted to the pumpiog aund
ventilating arrangements, and to the raising of thecoal. The
ventilation is carricd on by meaus of two shafts, one called
the down-cast and the other the up-cast.

A stream of fresh air .

(Fig. 1) is continually passing down the former, and after |

performing its office of ventilation cscapes again up the latter

or up-cast shaft. This constant current is inaintained by °

means of & furnace kept burning at the bottom of the mine,
the heated air from which ascends the up-cast by thoe force ot
gravity. This air from the mine beiag thus removed, fresh

air to replaco it rushes down the down-cast shaft and is dis- ;

tributed through the mine. When the volume of air reaches
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thoe baso of tho down-cast shaft it {s split into two or three
smaller currents, and these by means of doors and other bar-
riers are conveyed simultancously to all parts of tho mine.
A Iarge mino will consume 100,000 cubic feet of fresh air
every minute. The accompanying illustration (Fig. 2.), will
serve to show how tho currents of air circulate in o portion of
o coal mine, The dark portions of this ground plan of the pit
represent the solid pillara left for support, and the long pas-
sages, q, &, ¢, d, shew tho waggon-ways and gallerics in the
long direction, while the short transverse passages are the
means of communication between the long galleries. Al
these longitudinal and transverse passages are presumed to bave
free inter-communication, the only obstacles being tho par.
tial stoppages set up for directing or diverting the currents of
ventilating air. In the illustration dotted lines represent
such stoppages, and these are here employed arbitrarily in
order to explain the different devices.

In the first Jong passage, «, no stopping is shown in the
length, and thereforo the air, signified by arrows, rushes
straight onward to the end.

In the second long passage, b, a dofted lino runs along to ¢,
where there is a full stopping and where therefore, the arrows
turn round tho dotted line and shew the air current (which
had been split by the partition or dotted lino into two currents)
returning to &,

In the passage ¢, tho samo kind of longitudinal division,

or dotted line, is carried as far as £, and there the split current
of air turns round towards c. But at f, there is a door whick,
when shut drives the air round the dotted line, and when
open, permits the air o rush inward to g. Such doors are
frequent in pits, and answer the purpose of allowing the
trausit of coal or waggons and men, aed of driving back the
in-rushing air immediately afterwards, and making it go back
towards ¢, In the fourth passage d, a longitudinal division ig
erccted for the whole length, and therefore causes the divided
current to start from d, and when it arrives at 4, to turn round
and come bsack to d. As there are no stoppings in the trans-
verse prssages on its left, a portion of air runs up those
passages, and would go on but for the stcppages at their ends.
1t is thus manifest how a large pit (which is but a multiplica-
tion of such portions as that illustrated) may bo thoroughly
ventilated in every part by the devices of stoppings and doors
and other longitudinal and travsverse obstacles. In the case
of ficry pits (those peculiarly liablo to cxplosions of fiery
gases) a larger amount of air is necessary. The fire-damp or
exploding gas in these mines i3 o light carburetted hydrogen,
The precise condition in which it exists in tho coal itself has
not been scientifically determined. It is known, however, to
exist therein in a high state of tension, Some seams, and those
commonly tho best for houschold consumption, contain
it in large quantitics. Hence it happens that the Gesy
scams are those most wrought and that particular pits
have a succession of edplosions in them. Still, even in the
sorst pits the cost of ventilation is not so great as would be
supposed. It is estimated that the most dangerous pits can be
thoroughly ventilated ot o cost of about two cents per man
per day and that in well constructed furnaces the consumption
of one ton of coals per day at the bottom of an up-cast shaft
~uable cach collicr to cut ono ton of coals moro per day
with the same smount of cxertion.

The manner of cutting the coal varics with the thickness
of the seam and the nature of the conl, Where the coal is
thick as in the great Dudly-thirty foot scom in England
(Fig. 3) the men work in comparative comfort. In such cages

»

it is ususl for tho pitmoen to continct to remove so many
cubic yards. They commence by digging away the base of
the cubo which is thon propped up by timber; in the next
place they cut away tho sides and top, leaving only the back,
which is finally charged with gunpowder and cobnected with
o slow match. On a proper sigaal being given all men in its
vicinity remove to snfo quarters, the mine explodes and down
fallg tko great cubical mass of cosl, which is soon shovelled
off and conveyed to tho pit's mouih, But this isan exceptional
state of affairs. The ordinary run of seams vary in thickness
from nine inches to threo or four fect. In such cases the
work is performed by hand with tho pick and our cut (Fig 1)
offars somo idea of tho numerous tiring and painful positions
the miners ato obliged to assume, knecling, stooping and
Iying down ; great activity, elso is required to change the
position rapidly in order to get at the coal. DBurrowing thus
tho miners do not remove the wholo of a scam of coal but
divide and interscct it by roads and passagers as shewn in
(Fig 2) leaving pillare ot coal tosupport the superincumbent
strata.

This method of working is called tho post and stall system.
The seam is divided by what are variously called ¢ partings,”
‘ backs,” « faces,” ¢ cutters,” and “ ends,”” Besides the chief
partings at the roof and floor of tho coal seam, there are
intermediate lines of parting or planes of cleavage, parallel
to the chief partings. A 1ieference to Figs. 4 and 5 will
render this mode of working clear. Tho letters 4, B,C, D, E,
F, G represcnt a mass of coal, being a portion of a regular
coal seam, and theyaro the chief partings at the roof and floor-
ing respectively; Q, Q, Q, the intermediate “partings,” or planes
of cleavage ; 2%, 4%, ZZ, tho % backs” ; PP, PP, the % cutters.”
It thus appears that o bed of coal according to the number of
these planes of cleavago may be broken or subdivided into
solid, cubical blocks. In this manuner pillars of coal are left
to support the roof, and theso aro subsequently removed when
the whole coal ficld has been worlked out in this form.

After driving the main levels in opposite directions upon
the engine shaft, tarrow mines or gallerles called “ bays ™ are
drawn out of tho main levels at regular intervals, at right
angles to tho backs, ¢ cross-roads” or cut-thro’s” are then
driven at right angles to them at cvery five or six yards—
thus on Fig. 5 LL represents the main level; o, 0,05 0, 0, 0,
the pillars of coal supporting tho roof; ¥, P, P the gallery;
Q, Q, tho cut-thro's.

The galleries are not usually at right aogles to the main
levels, but sometimes meet them at acuto angles. This, then,
is the most common manner of obtaining tho coal. We
alluded abovo to a gas which cscapes in vast quantities from
some specics of coal and which is called by the miners fire-
damp. 1t isfrom this that tho groatest danger in coal-mines
proceeds. ‘Thisgasis extromely inflammable and when mixed
with & certain proportion of air explodes with fearful violence
upon ignition. It is liable to issue from the coal at any
moment during the work of the hewer, who may suddenly
strike his pick into a cavity whero the fire-damp has been
pent for ages. It rushes out with great violence and is then
termed & *“blower” If the ventilation is good nnd the men
are working with safety lamps, little or no danger may be
apprchended ; but if naked candles ave used and the current of
air in the mine is sluggish, tho mixturoe of firc-damp and air
accumulating, is fired at somo point and explodes with fearful
violence, blowing everything before it. Thoso who have
visited pits after one of theso calamities, stato that the wood-
work is broken and splintered liko twigs in the handsof a J
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!
i
!
i| luld, and hiving buings aic progucted bodily thicough frame- | break a lanag and «apose the flane, and thus cause an ex-
i
i
|
i
|
!
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is adapted to the body of the lamp a locking bolt, which will
prevent the lower part from being unscrewed or detached from
tho upper part until such bolt is drawn back. This locking
Lolt is constantly kept pressed forward by mnecans of a par-
ticular spring, and is provided with an arm which bears
against & shoulder or block on a screwed pin which works the
wick carrier up and down ; this screwed pin is provided out-
side the lamp with a milled head, whereby it can be turned.
When the lamp has been trimmed and lighted, tho oil reser-
voir must bo screwed into its place in the upper part, the
locking bolt will then bear against some ratchet teeth ; the
upber end of this bolt will run over these special tecth as the
lamp is screwed in, but the bolt will cffectually provent the
lamp from being unscrewed and taken apart until the bold
has been withdrawn in the manner previously described, but
the light will have been meanwhile extinguished before the
upper and Jower portions of the lamp can be separated, and
therefore all danger from any ezposure of a naked flame ia
absolutely impossible.

In our illustration, A is the upper portion of lamp, com-
prising wire gauze columu, lens, C, reflector, D; B, lower
portion, comprising the oil reservoir and extinguishing
gpparatus, and the screw for unlocking the lamp, E; C, tho
lens ; D, the reflector; E, unlocking screw.

In conclusion we may assume that it is perhaps impossible
to cntirely prevent accidents in coal mines, Explosions and
other suurces of catastrophe will happen here as gimilar acci-
dents in any other branch of industry. The only true
manncr to reduce these calamities to the minimum, is lo
establish and maintain a system of careful iuspection by
competent and unbiased officers who should be possessed of
authurity to cnforce the adoption of well-founded rules and
precautions.

REVIEWS.

Burretiy oy T8: NaTioNAL Association or Woor Manurac-
TURERS ; January-March 1873. Edited by John L. Hayes,
Boston :

This is a very neatly got up journal of 116 pages devoted to
the interest of Wool Manufacturers. ™ a preliminary note
the rurposetis stated of giving a wider range to the journul
and thereby rendering it, not merely the organ of the National
Association of Wool Manufacturers primarily devoted to the
interests implied in the name of that institution, but also a
journal of Science, economical and technical, applied to the
textile industry of the country,—embracing in its scope the
discussion of thoso principles and topics which Dr. Uere
includes in the term ¢ Philosopby of Manufactures” but
specially applied to the scientific, moral, and commercial
cconomy >f the textile industry of the United States, The
nature ot the subjects considered in this Bulletin and the
manner in which they are treated fully bear out the above
promiscs and give some idea of the vast proportions already
attained by these industries in the neighbouring republic.

Founrn Axavan Rerorr or Tumping Tests: By James Emer-
son, Holyoke, Mass.

This report containg tho tabulated results of trials of
various turbine wheels at the testing flumes of the author,
with remarks on the results and on the peculiarities of the
wheels. Amoog the wheels tested are the ¢ Thomson and
Holcomb,” ¢ Leffel. " «Tuttle, " « Risdon ” and other well-
known wheels.

4
Thore is no doubt but that tho practice, which is now
gaining ground of selling such wheels by roliable test is a
step in advance and satisfactory both to purchasers and to
good builders.

CORRESPONDENCE.

(e do not hold oureelves accountable for the opinions of our
Correspondents.)

PATENT LAW,

To the Edilor of the Mrouanics' MagaziNg,

Sir,—~My correspondence on this subject, in your last issne,
concluded with the 18th section : the intervening clauses be-
tween that and the 28th section are sufficicatly reasonable to
pass unnoticed in the present article, as it is only my intention,
on this occasion, to bring beforo the notice of your readers the
most serious objections and injustices and endeavour to intereat
them to exerl themselves to have them removed, after which
minor faults in the law can be easily dealt with.

‘The 28th Sccticn is as follows :

¢ 28. Every patent granted under this Act shall be subject
“and expiessed to be subject to the condition that such Patent
‘“and all the rights and privileges thereby granted shail cease
“and determine and the patent shall be null and void, at the
“end of two years from the date thereof, unless the patentee,
“or his assignece or assignees, shall, within that period have
“ commenced, and shall, after such conunencement, conti-
“ nuously carry on in Canada the construction or manufacture
“ of the invention or discovery patented, in such manner that
“any person desiring to use it may obtain it, or cause it to be
“ made for him at a reasonable price, at some manufuctory or
“ cstablishment for making or constructing it in Canada, and
“ that such patent shall be void if, after the expiration ot
“ twelve monhts from the granting thercof, the patentee, or his
“ asgigneo or assigoecs, for the whole or a part of his interest
“in the patent, imports or causes to be imported into Canada,
# the invention for which the patent is granted ; and provide )
¢ always, that in case disputes should arise as to whethera
“ patest has or has not become null and void under the pro-
# \isions of this section, such disputes shall be settled by the-
« Minister of Agriculture, or his deputy, whose decision shall
* be final

Before proceeding to examine this section, which must be a
very interesting one to inventors and manufacturers, it may be
well to see how it camo to be made.

Ther: can be no doubt that the first clause of this scction is
a modification of the 28th section of the  Patent Act ™ of 1869,
but in that act the time to begin manufacturing was three yeurs,
and eighteen months was allowed duriog which the invention
night be imported.

The country at large is indebted for this clause in a great
measgure to the influence and short-sightedness of manufacturers
both in and out of the Houses of Parlinment, many of whom
exerted their utmost endeavours to get the periodin which the
inventor would be compelled to commence manufacturing
abridged to one year. Some of them explained their views
and idcas on the subject, giving as their plea that forciga in-
ventors mwight obtain patents in Canada for the purpose of
preventing Canadian manufacture. They kunew that such a
reason would be at once snapped at by the public aud Par-
liament, but they at the same time, exhibited in private thcir
true reason for wishing to bave a restrictive clause to that
effect.

They said « If we can get this clause, no doubt many foreign
s inventors will, for the many reasons thatimpede aninventor,
“ after getting his patent, be unable to commence manufac-
“ turing within the prescribed time, and thus we shall have a
% chance of purchasing many very valuable inventions ata
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“ mere nomiual price compared with their worth ;" but they
must have reckoned without cheir host, for the least ponetration
would have told them that « whero there is life, there is hope,”
and the inventor would Zo on hoping till the time had passed
and the Patent Right was lost to both him and them.

What should have been done by our Government would have
been to impose such a duty on patented articles that inventors
would, for thur own interests, be forced to manufucture in
Cunada  The part of the clause with regard to the voidauce of
the Patent if the article is imported, would also have been quite
suflicient tor the purpose of causing the manufiacture in Canada ;
but this also in the form in which it is put is most objectionable.
1t would almost be reasonable to suppose it was made for the
especial benefit of rogues, kuaves, and foreign manufacturers
and capitalists, who, when they wish to nullify a valuable patent
for the purpose of importing the ready-made invention to com-
pete with the Canadian manufacture, have only to cajole the un-
wary inventor into assigning to them some very small fractional
part of the interest in the patent, (thereby legally constituting
them ussignees of a part of his interest) and such persons can
at once crush the whole patent right.

This also gives the unprincipled inventor an opportunity of
“ blackmailing ” the purch iset of his right.

Let us take a case.

Suppose A sl to B the nght to the whole Dominion of
Canada with the exception of & small town, or two or three
countivs in one of the Provinces, (say Manitoba,) for $1000, B
then goes to work, builds a factory and puts up machinery to
the value of $20,000 to manufacture the invention. A then
savs to B: # unless you purchase these three counties that I
have in Manitoba, and give me $5000 tor them, I will throw
the jnvention vpun to the public by importing.” What can B
do? Nothing There isno law to prevent A from acting in
this manner, there is nothing illegal in his demand, and B must
therefore comply.

If the inventor have a property in his invention at all, he has
aaight to expect that that property shall not be bampered with
restrictions which in many cases he is utterly unable to comply
with, This idea secms in a measure to be felt by the Govern-
ment, as we sce by the 2nd clanse of the section in question,
power is given to the Commissioner to vxtend thetime.

The inventor has also a right to expect that pit-falls shall
not exist in the law, by which he will be called to account for
the actions of others. Many are of opinion with me that a
more ill-considered picce of legislation could not have been
promulgated ; at the ides of punishing one man for the faults of
+nother, many of the cannibals of Oceanica would pausc before
committing <o unjust an act, and yet we expect other nations
torespect us as @ high-minded, civilized and liberal people,

There is no power given, should the Commissioner, from
peisonal interest or other feeling, decline to exercise his
prerogative whereby the inventor may compel him to do so,
supposing the action to be unjustly refused. At present there
is very little fear of injustice being done, but as the Com-
missioncr is a member of the Goverament, and as the person who
fills the office is often changed, there is no accounting for what
his successors may do.

Nothing could be more brainless than that part of the section
which refers to the Commissioner deciding at what price the
invention must be sold. Consider for a moment the varied
subjects of invention ; no one person can be versed in more
thar one or two of thew, thercefore the Cowmissioner, when
called upon to decide, will be obliged to rely upon the evidence
of experts in the branch of business to which the invention

belongs. The true value of anytbing is the price it will sell
for in a fair market, and what to one man is worth a thousand
dollars may not to his competitor in the same line of business
be worth one cent.  With contlicting evidence before him of
this sort how is the Commissivner to decide on a subject he is
himself ignorant of 7

For instance, suppose a machine is invented for performing
u portion of the work of manufacturing boots and shoes, and
that this will do the work at tive cents a pair less than any of
the machines at preseat in use, The first diflicult question to

be solved is what the machine really does save, and no doubt ;

very couflicting evidence would be given on this very | oint,
but T will take it at the above rate,

What would a man who made only from one to ten pairs per
day swear the machine was worth?  And what would » man
who made o thousand pairs a day swear it was worth ?

Agsin, supposing that the machine were only adapted for
¢ trade work,” what would a man who did a # custom ” business
‘(i e. to order) value the invention at ? and what would a « trade
work ”” man valuc it at?

The first would in all probability swear (and with a clear
conscicncee) that, considering the first cost of the machine and
the trouble of working it, it was worth nothing,

The second would in all probability acknowledge that it was
worth something, but as he is the person who wishes to use it, his
mind i> influenced and he is not a proper person to give
evidepce from whith the Commissivner must form his decision,
und, as all other persons in thut line of business are interested
in getting the invention at tho lowest possible figue, what
chance i there of the Commissioner having the proper evidence
placed before hizu to lead him to & just conclusion.

If you will, she inventor can bring forward evidence, but
whom i~ he to bring?  Eitker men of no standing, or men who
wish to purchase and use,

XMen are to be found who will act fairly against their own
interests, but 1 am sorry to eay that they are few in number
now.a-days.

If ten men 01 good standing swear an invention to be in their
opinion worthless, and ten others of equal stunding swear it is
worth a thousand dollars, th2 award will in all probability be
five hundred dollars,

I would ask cach of my readers, which one, baving a house
for sale, would like to be obliged to sell it at the price an umpire
may puat upon it, and that umpire to be guided in his decision
by the evidence of the man or men who intet 1 to purchase?

Who is to <ay what the Electric Telegraph, Stcam engine
Rubber manufacture, Sewing machine and many other inven-
tions are worth to mankind ? and who can allot to each inven-
tor his due proportion for the improvements he has made.
The wisdom of King Solomon waus taxed o its utmost to find
out between two women which was the mother of a child, an:t
it was only by stratagem that ho arrived at a satisfactory
conclusion of the simple question.

In the present case a much greater amount of wisdom would
be required to give perfect equity, and these are cages in which
no stratagom could be employed.

It must be remembered that the value of an invention or
mashine or any article is in a great measure governed by the
demand and it often tukes the inventor six or seven years and
sometimes more to create this demand. If therefore the Com-
missioners of Patents is called upon to give his decision in the
commencenment of the inventor's operations, or rights, what
chance is there of his doing justice to the inventor?
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MILLER'S PATENT CAR COUPLING.

(T'or description, see page 94.)

The Patent Oftice dous not gt id 1o e abile to gudge wt the bat yuu arc not able to manufuctuce withue the given time, 1
utility of an invention, and I think I Lave clearly shuwn by the » wonld nut recommend you to apply for the cxtension montioned
foregoing remarks that the evidence of experts in the case 1s | il the second clauso of the section, as such application may be
utterly unreliable, not only as interested prsons but also tahing  Fefused, but you should inswad mahe a bond fide arrangement
into consideration the demand, what it is at the time and what i with some manufacturer in the line of business to which you®
it may become. invention bLelongs, to make the invention for any person

To those who would answer that after a trial ats utility could ; desirous of obtaining it, the manufacturer heeping an account
be ascertained and its value arrived at, I would ask . | of all time, material and other eapenses, to which he will

After Robert Stephenson's locomotive was tried what would | 8dd, his profit as manufacturer and a caitain amount for
have been the value of his patent? (if he had had one,) | your profit as inventor. You should then advertise in three
what would the Patent have been worth for the last year hefore | 8suce of the Canade Gazette and some loeal paper in the
it eapired, and tutliormore what would the patent by worth , WD in which the manufacturer lives, that persons wishing to
pow if it could by cxtended fur five yeacs from to-day ? use your inventivn should call upun the wanufacturer (giving

Many of your teaders would no doubt answer that, it a patnt , his name and nddresoy and that he will make it for them, As
could be oltained by whick the eaclusive right to mabe and | ‘leiycss men and the public gencrally aro not in the habit of
ase the Lucomotive railway steam cogine for five years could | F°8ding the Canads Gazette, and the matter will not be

be obtaindd, it would be wurth m.dlivns upvn millions of
money.

How can they say so?

How do they know that a man has not already invented some-
thing to supcrsede that machine, and that, in less than a year
the whole of them will not be placed atas great a disadvantage as
the old stage coach was with the locomotive engine.

After steam-ships had been made and used for some years,
what was Dr. Lardner's opinion of attermpting to cross the
ocean in them? If he had been Commissioner of Patents at
the time under the present law, what would he have adjudged
the enterprisc worth if a Patent could have been granted for it ?

Many valuable inventions are before the age, and therefore
at the time of patenting are of no value; why then is a man,
who is far.sighted enough to be able to look more than two
years ahead of his fellow-men to be adjudged a chimerical in-
ventor and have his patent taken from him.

Before closing my remarks on this clause, I have a few words
to say to inventors with regard to the requirement of manu-

1) facturing within two ycars. The Government have endeavoured
to compel yon to manufacture, or that you shall arrange with
others to manufacture, as they can hardly bind you to per-
form the work with your own haunds. Now what is the conse-
quonce 7 1f any vne of you should ind yourself in the position

i

pushed, there is little fear of the manutacturer being troubled
with orders. Your patent will thus be held good although no
actual manufacturing Has taken place.

Should you not reside in Canada, and find it inconvenient
to come here, the nccrssary arrangements can no doubt be
made by your solicitor,

Trusting that the above rcmarks may be useful to some of
your readers, and that our Members of Parliament may awake
to a scnse of the disgrace this section of the law has cast upon
us as a people,

I have the honour to be,
Sir,
Your obedient Scrvant,

C. G, C. SIMPSON.
(To be continued.)

Epitontar Norte.—If any of our readers who may entertain
viows differing from Mr. Simpson’s, will favour us witha
communication tending to promoto the right intelligence of
our Patent law, and its amendment if nceds be, we will he
happy to insert it. We recommend moderation in tone, and
brovity in expression, to all correspondants,
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QUALITATIVE ANALYSIS FOR AMATEURS.*

"THe fascinaling science of chemistry has interested many
an ingenious youth, and coaxed the pennies from his pocket to
buy the reagents for some beautiful experiment. . . ... The
drug clerk of a country store, the amateur or empiric photo-
grapher or artist, the apprentice in a machine-shop, the
“devil " of a printing-office, or the ambitious teacher of a rural
school, desires to repeat the experiments he has 8o often heard
of but never seen. When he has gained a more thorough
knowledge of chemistry, and a deeper love for the science, he
wants to analyse something. He picks up an alloy, the composi-
tion of which he would like to know; he wants to test the
purity of salt he is using ; or he is curious about the effects of
certain chemicals upon the materials he. works with ; or,
accideéntally, he produces some beautiful salt to which he is a
stranger, and he desires to analyse it. If he is able to buy or
borrow the huge treatise of Frosenius, he is discouraged by its
apparant intricacy, and the long, tedious methods, If a cautious
teacher lead him slowly through a systematic course of recita-
tions, opening but one avenue at a time to his eager gaze, he
would slowly and more surely master it than by spasmodic

to sell-instruction is this tendency to advance too rapidly,

details. By presenting each month a few accurately described,
and very simple reactions, followed by examples for practice,
we hope to enable those who cannot have the advantages of
teacher or laboratory to gain an insight into mysteries of
qualitative analysis. .

Let us first consider what is needed in the way of

APPARATUS AND CHEMICALS.

The following list includes all the most important items :—
Alcohol lamp, or Bunsen burner for gas, funnels, test-tubes,

empty bottles for reagents, ammonic carbonate, 20z. ; ammonic
chloride, 20z.; ammonia (aqua), 40z.; baric chloride, 20z, ;
baric nitrate, loz.; hydrochloric acid, 8oz, ; nitric acid, 80z.;
potassic hydrate, los.; sulphuric acid, 8oz.; ferrocyanide of
potassium, loz. ; potassic bichromate, los. ; pi)osphate of soda,
loz.; oxalic acid, los. ; sulphur and paraffine. All, except the
acids, may be kept in ordinary cork-stopped bottles to be found
about the house, if well cleansed and furnished with new corks,
An ordinary candle, which afford: heat enough for many opera-~
tions, or a kerosene lamp, made to burn without a chimney,
can be used instead of alcohol, but deposits much soot. If gas
is to be had, a piece of gas-pipe 3in. or 4in, long is to be fitted
with & cork. Into this cork insert a glass-tube drawn out at
one end, and bent at right angles, and with the fine end pro-
jecting into the gas-pipe. Two other pieces of glass tubing,
bent at right angles, but not drawn out, are to be inserted in
the same cork, so that the three form a tripod to support the
piece of gas-pipe vertically. A’ piece of rubber tubing, from the
outer end of the first tube to 8 common burner, supplies the gas.
By varying the length of tube and size of opening, a colourless
flame, burning only at the upper end of the gas-pipe, is obtained.
This substitute for a Bunsen burner gives great heat, and
deposits no soot.

Test-tubes should be 4in. to 6in. long, and a dozen will
answer to begin with. A stand to hold them upright is easily
made of wood or tin, A box 3jin. to 5}in. deep, with holes in
the lid, can be used if necessary. A rag on astick supplie: the
place of a brush to clean test-tubes.

Funnels should be of glass or porcelain.
should be protected by a film of paraffine.

Filter paper resembles blotting-paper, being unsised, and
allows a solution to flow through, but keeps back solids. It is
cut in circles, folded twice to form a quadrant, then opened so
that it fite the funnel, there being three thicknesses of paper on
one side, and one on the other.

We are now ready to proceed with the Analysis of Metals.

- If tin is used, it

Firsr Grour.

Lead, mercury, and silver are the only metals whose chlorides
are not soluble in acids. Dis-olve a piece oflead pipe,a bullet,
shot, or type, in nitric acid (which must be pure) in a test-tube,
Filter the rolution by lining the inside of your funnel with

*By E. J. HALLOCK, A. M., in the Boston Journal of Chemistry.
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skimming over or skipping the uninteresting, but essential

test-tube stand, test-tube brush, filter paper, glass tubing,
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filter-paper and letting the solution, diluted with water, flow
throngh it. The portion that goes through the filter is called
the filtrate. Divide this into four parts: to one add hydroch-
loric acid, to the second sulphuric acid, to-the third potassic
bichromate, Make a note of the results thus ;—

HCIL. | =SB0 K:Cri0;

g g S

38 23 24 £33
8% gz 2% 35
e g =3 3
=3 <) =1

Pour off the acid from the white precipitate formed by
hydrochloric acid, and water and boil 1n a test-tube ; the pre-
cipitate dissolves in hot water. .

Dissolve a small bit of real silver, or an old fashioned ten-
cent piece, in nitric acid; dilute, and filter. The blue colour
is due to copper. Divide the filtrate into four parts, and add
the same reagents as before, and note the results under the
others, The precipitate with hydrochloric acid is also white,
and dissolves in ammonia, but not in boiling water.

Bcrape a little of the amalgam from the back of a broken
mirror and dissolve slowly in cold dilute nitric acid ; filter and
procecd as before. Again a white precipitate is formed by
hydrochloric acid, but this time it is insoluble, both in water
and in ammonia,

Mix the solutions of the three metals; filter if cloudy, and
add hydrochloric acid ; a white precipitate. Filter and preserve
the precipitate, Pour water on it ; boil and filter ; to the filtrate
add potassic bichromate or sulphuric acid,” The one produces
a yellow, the other a white precipitate, indicating lead.

Wash the residue on the filter; put it in a clean test-tube ;
add ammonia to dissolve the silver; boil and filter, To the
filtrate add nitric acid, and the white chloride of silver reappears.
The black, insoluble residue is mercury.

These reactions, and the method of separating lead, gilver,
and mercury (sub-oxide salts), are briefly expressed in the
following table :—

SEpARATING METALS OF GROUP 1,

Precipitated by hydrochloric acid: chloride of lead, silver,
mercury. Add water and boil,

Solution : Residue :

Lead. Silver and Mercury.
Add K*Cr201 Boil with Ammonia.
Yellow precip.

Solution : Residue :
Silver, Mercury
Add HNOs Insoluble.
White precip.
ON ENERGY.

By Professor Roprer Srawsin Bary, A. M., LL’D,

Tax science of Energy, which has been developed within
the last twenty-five years, appears to have a grand future, as
intimately connected with astronomy, mechanics, light, heat,
magnetism, electricity, even with life itself : it leads us back
through periods, compared with which, geological time is
nothing, and looking forward like a time-telescope, points out
the ultimate destiny of the universe.

Energy is the capacity for raising weights. The distinction
between force and energy js that:—Energy is the product of
a force and & distance. The unit of energy is the energy
required to overcome the umit of force through the unit of
distance. Energy can be stored in a rapidly moving fly-wheel,
as can be demonstrated by experiment. Energy is also stored
in any body moving rapidly, as, for example, a cannon ball ;
energy of this kind is termed ¢ kinetic energy.” A steam-
engine is & means of turning into mechanical work, a portion
of the energy contained in the coal consumed in the furnace.
Heat may be turned into mechanical work ip other WAYS ;
for example, by a thermo-electric battery. The energy stored
up in coal, gunpowder, or a compressed epring, is denominated
“ potential energy.” Food and fael are both forms of potential

—
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energy ; but the former has to replace the wear and tear of! is thonght protable that tho skin, with its attached wool,
the maclune which consumes it, which the Intter has not. , wae probably made use of fur articles of lothing,  Thard, the
Energy an be changed from ounc form into anuther. The | lake dwellers probably recedved flax frum Svuthern Eutupe,
potential conergy of the body may bLe converted into me- | from which scotion fresh seeds must have been deasad tron
chamcal work by raising a weight, into Kinetic ¢nergy, by | tim» to time. The variety cultivated was the small, native,
setting o wheel iIn motion, heat by friction into electricity, narrow.leaved kind from tho coast of the Mcditerrancan, and
heat, and light, by Wild's cleetrical machine. , not at all that now raised in Europe. It must, therefure,
A piece of zine may be burned in a stream of oxygen, The , have been cultivated also in Southern Lurope, although Dr.
potential coorgy bevemes hight and heat, but it might have | Heur conld not arcertain among what people aud at w Lat age
veen more rlowly burned in o battery , 1t wonld thusdevelope | this took place. If this could be ascertained it would Lo an
clectnarty, which might b turned into kinetic energy by an | important point in the determination of the antiguity of the
lectry-magnetic engine, or into light, sourd, aud heat, by a | lake dwellers. Fourth, at the timo of the cmpire buth st.mmer
RuhmkorfTs coil. flax and winter flax were cultivated in Italy, 23 now, butin
Energy 15 andestructible.  If it dirappears In one form, it is | what form it was grown in ancicnt Egypt is not detecmined, |
unly to reappear again, A Lammer -d nailon an anvil bccomcs' It is thought probable that the narrow-liaved varcty was !
hot, the encrgy which moves the hammer is transformed | firat introduced, and after that the Roman, and thn the |
+

1

]

into huat in the nau, it is not lost. Friction appears to, common varictics followed. The common plant has duubtless
culstime ol rgy, but this ie not so, fur if proper appliances | arisen from the cultivation of the narrow-leaved, while the
are used suflicient heat can be collected to boil ether or even | Roman winter flax and the Linum ambiguur: constitute the
water.  bavart's apparatus is another instance, the kinew.. , intermediate stages. The original homo of the cultivated flax
cuergy of o .otating toothud wheel being by it transformed was thercfore along the shores of the Moditcrrancan, The l
]
I

into sound. . Egyptians had probably cultivated it, and from them its use

Perpotual motion is impossible, becaure some energy is| was doubtless disseminated. It 1s possible that the wild
always usclessly expunded in friction in every machine, and | varicty and the winter flax were grown elsewlicre 8t the same
ciergy cannot be created. No water-wheel could pump up | time, when the cultivated vartety had long since driver, them
sufficient water to supply itself. out of use in Egypt.—~Nuiure.

It has been (fullaciously) proposed to work & magneto- —
electric machine by a steam-engine; to decompose water
with the clectricity, and sustain the action of the stecam-
engme by the heat developed by burning the oxygen and
hydrogen produced by the decomposition. It would be
impos-ible for the stcam-engine to decompose enough water
for the purpose.

Since, therefore, encrgy cannot be destroyed, and cannot be
created, the quanticy of cnergy in ¢he universe must remain
constant. This is the principle of the conservation of energy.

All the different forms of energy in the ecarth, whether
derived from food, fuel, wind, or water, can be traced to the
heat radiated from he sun The heat is sustained in the sun
by the transformat on of poteniial energy into heat due to
the sun’s contraction. If the diameter of the sun diminished
1-10,000th part, keat sufficient to supply the present loss by
radiation for 2000 yecars viould be produced.

The heat of the stars represents a pradigious quantity of
encrgy. The carth has a store of potenial encrgy duc to its
distance from the sun; this energy is equivalent to as much
heat as would be produced by the combustion of 6000 globes
of coal, each as large as the carth, Beyond this, it has an
amo 1t of energy due to its velocity in its orbit, equal to
that which would be produced by the combustion of 14 glober
of coal of its own size. T'o this must be added a quantity of
encrgy due to its rotation on its axis.

A period of rest, however, must at length come. The
plancts, since they are not rigid bodies, must uitimately fall
into the sun. Heat diffuses itsclf, but heat cannot be turned
into mechanical ¢nergy, except when transferred from a hot
budy to a cold body. When, therciore, by the diffusion of
heat, the temperature is uniform throughout the universe,
mechanical work must cease.—/ron,

Axoxg the rarer and more interesting remains found in the
mounds of the west of America, are plates of miwa cut into
difiurent shapes, and evidently preserved as objects of great
rarity and value; and, in the absence of thix mincral in the
Mississippi Valley, the question has frequently aiisen whence
the material could have beendenved. A recent comsuunication
from Prof. W. C. Kerr, the State Geologist of North Carvlina,
tends to throw some light on this subject, and to open anin-
teresting chapter in regard to the American prehistoric man.
The work of collecting mica 1s at present carried on upon ¢l
largest scale in the high and rugged region between the Black
Mountain, the Roanoke and the head waters of the Nolachudhy,
principally in Mitchel County, North Carvlina, The v gionn .
question has long been known for the existence of numrrous |
open works and tunnels, which at first sight, were suppored to
bave been made in the search for silver or some other valuable !
metal. Prof Kerr, in his capacity of Stute Geologist, was led l

|
t
|
1

to investigate this question, and very soon found, in cvery in-
stance, that the excavations rcferred to were much olde. than
the earliest discovery of the country by the Spaniacds, and that
in all cases they were found in ledges of coarse granite, which
contained nothing but large patches of mica. Pr. { Kerr has
been satisfied for some time that in these mines we have the
work of contemporaries of the mould bulders, and the locali- |
ties whenco they derived the mica. What use they made of it |
+e cannot say; but it is suggested that it may have served the |
purpose of mirrors, or possibly have Leen used as windows, as
well as for ornament.  The number and size of these mines is
remarkable, some of the open cuts being more than 1006t in |
diameter, and 20ft. or 30ft in depth, even after the cavin. in
and filling up of centuries of weathering, ‘The tunnels often !
extend inwards several yards, but are said to be tco small fora !
man of ordinary size to work in. Thes: show distinet marks
of the tool in the granite wall, as if made by a chise -shaped |
instriiment about aninch broad. Numerous platcs of mica are :
found in these tunncls ar.d excavations, some of thom trimm d
to particular skapus. Nature observes that these facts « pon up
a pew chapter in tho history of the Amcrican aborigiu s, illus-
ti ing the character of the commerce: carr ed on at a very ie- |
mote period, pnd showing the magnitude of the operations; and
the extended period of time over which they must hive be n
prosecuted, to enable a people furnished with nothing better
than wooden and stone tools to produce excavations of -0 great
magnitude.

Pre-mstoric CuLTtRE OF Frax.—Dr. Oswald Heer, the
eminent botanist, and one who has devoted so much attention |
to the structure and history of fossil plants, publishes an |
article upon flax and its culture among the ancients, especially
the pre-historic races of Europe. His memoir may be summar-
1sed as follows « First, flax has been cultivated in Egypt for
five thousand years, and that it was and is one of the most
generally diffused plants of that country, It occupied a
simlar position in ancient Babylonia, in Palestine, and on
the Black Sea. It occurred in Greece during the pre-historic
period, and at an early date was carried into Italy, while its
cultivation in Spain was probably originated by the Phoeni- -
cians and Carthaginians, Second, it is also met with in the Avrrxaxpria, Egypt, May 20.—The present party of tho
oldest bwiss lacustrine villages, while, at the same time, no | Oriental Topographical Corps from New York, for the ex-
hump nor fabrics manufactured from wool are there to be ploration of the Bible Lands, have gone from Egypt to Sana
found. This is considered a remarkable fact, since the sheep | and Asia Minor. A scale photograph of the Nile, devised by |
was one of the oldest domestic animals, and was known  one of the corps, has been taken, which it 18 claimed wiil
during the stone perivd. The impossibility of shearing the' definitely settlo the vexed cubit qaestion. A plan ot rapidly
flecce by mceans of stone or bone implements is supposed to | taking altitudes of ruins, pyramids, &c., invented by one of |

I

bave becn the reason why woollen fabrics were not used. Itl the party, is sald to work admirably.
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THAE IRONWORRKRS OF THE PHARAOHS
By Cuas W. Vixcssr

Copper and its atloys were held in high favour with the
earliest civilised nations of the world long after the discovery
of iron, and even after it began to be reully utilised—of this
there cau be no doubt, ‘T'he bronze age in every part of the
old wotld preceded the iron age. The change was not,
however, a tapid one ; the replacement of copper by iron was
gradnal, and in this country did not take place for saauy
centuries, perhaps decades, after its introduction and gefieral
use in the East—the birth-place of material civilisation, as
well as the starting-point from whence has swept over the
world, a5 with a mighty wave, those aspirations for better and
more lofty things, from which will proceed all that is moral,
intellectual, or noble in man as be now is, 1 whatever part
of the globe, or uader whatever counditions of hfe he may be.

I think, however, that we are apt to date the use of $ron ut
too date a period | we are too ready to take the tardy civilisa-
tion of tbe north of Burope as being the origin of all our
present kunowledge, and to ignore the tact that in the East
and South were nations posscasing, thonsands of years before
that time, an intellectual vigour, it wmay be cven in excess,
of the average of our age.  The comparative endurance of the
metals iron and copp-r may also huve helped this mistake,
As soon a8 it came into gencral use iron would be mueh less
costly than copper, and, consequently, would not be preserved
with so much care, so that, being very readily oxidizable, few
implements or weapous can remain to us, except where they
have been kept from access of air.  Hence the comparative
abundance of copper aud brooze articles, and the pancity of
iron may have been much misconstrued.  Stone chisels, tools
for wood cutting of all kinds, knives, &c., were made of an
alloy of copper and tin.

On the testimony of Homer, Thrasyllus and others. iron
was 13 use long before the Trojan war  In the Bible, Tubal
Cain s nagted ax «¢ the instructor of every artificer in brass
and iron,” but, nevertheless, no mention is made elsewhero of
iron weapons or implements till after the exodus. Iron rings
bave also been frequently digcovered in Egyptian tombs.
Moses compares Egypt to an iron furnace (Deut. iv, 20), and
Job speaks of smelting processes (xxviii. 2) : « lron is taken
out of the earth, and brass is moiten out of the stono.” Krom
tl o foregoing if appenrs, in spite of the arguments of tho
difficulty of smelling it, and rendering it malleable, addnced
against tho carly use of thiz motal, that it was largely in use
at a very carly period

et e —eees el

——i

In 1822 Mr. Burton discovered an iron mine at
Hammami, between tho Nile and the Red Sea,
which had bueen worked by the Egyptians, Kenrick
states tiat in the sepulchres of ‘Thebes ho has
remarked butchers sharpening their kuives on a
round bar of metal attached to their aprons, The
blue colour of the blades, and the distinetion bea
tween tho bronze and steel weapons in the tomb
of Rameses I11, one being painted red and the
other blue, leaves no doubd but that the Egy ptians
of an early Pharaonic age were acguaint-d
with the use of iron.

The uiuuteness and finish with wha b the
b L hieroglyphicn are o ulpturid on oblishe, aud

other granitic monuwments, may also be ad-
. duced as strong arguments that the workmen
B must have been possessed ol stedd chundls,
quite as finely terupercd as any we at prosent
can manufacture.

The amount of metallurgical sl the first
smelters possessed was not very great; prob.
ably much more prins were bestowed on the
manipulation uf the mutal after thiry bad oltaiued
it in a crudo state, than upon getting a tair retusn
from the ore smelted Ao 10 thus couutry at tho
beginning of the pruscat centary, the waste heaps
at the mwouth of luad mines wero cagerly reworked
to obtain the lead and silver which our ancestors
had failed to extract; so the Egyptian mines of
silver, gold, ard iron, may probLably, cre long, be
hunted for, and the débris from them prove & treasure trove to

those who are so fortunate as to hit upon them.

!

[

3

{
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An intimation that something of this kind is even now
boing done was made at a recent meecting of the Society of
Auntiquaries. Mr. Hartland described his visit to the wells of
Moses by the Red Sea, the Wilderuess of Sin, and the
monotanour three days' march across the sandy desert, under ‘
a vertical sun, to the delicious palm-tree groves of Wady
Cherundel, and the defiles leading to Siuai. |

An Englizh gentleman, whose name is withheld, travelling |
in these purts, was struck with the small blue stones bo |
discovered in the dried up watercourses, which in the rainy |
scason convey the thousand streams that hurry to the sea, l
and, having the curiosity to bring some home, he soon
discovered that they were turquoises of no common order. 1

This detcrmined him to make further resvarches  Eventually !
he has built a house near the junction of the Wady Kenuch,
the Wady Mokatteb, or the Written Valley, and the Wady B
Megham. Here, aided by the friendly tribes he has taken l
into his pay, he has discovered the old tu.quoise mines of
the ancient Egyptians, the rocks that they worked for the !
stones, the very tools they used, aud their polishing and |
grindivg places.

Being a mau of much energy, he has bronght to bear upon ll
this fortunate discovery, the advanced knowledge of our
times, and he is obtaiving and sending over to this country
sonte of the finest specimens of turquoisces that exist,

Ia such a lonely spot, he naturally has not confined his
attention to this subject only, but has traced out the system
of fortifications by which the Pharaohs protccted their works
aud workmen, aud, what is still morc wonderful, has come
upon the rcwmains of vast iron works, so vast indeed, that
many thousand people must have been employed upon them,
unless the ptant nsed was on quite as grand » scale as that of
our largest furnaces in the vorth of Eugland.

‘These works stand adjacent to the mincs, on some hills at
a placed called Surabit-cl Khadin, avd were wvidently
conducted on the Catalan system (n the opinion of their dig-
coverer). The ore was very imperfectly extracted—slag
brought over to this covutry, fromm the imwnenso heaps that,
like mountaing, are piled around, contained as much as
fifty-threc per cent. of iron.

Thesc works were commeuced in very eacly times : each
Pbaraob, as he continued them, added s laige engraved stone,
not unlike our tomb-stoncs, to state his work. It is to be
hoped that rubbings of thesc stones maay be sent to some of
our skilled readers of hicroglyphics, since much valuablo
historical information respecting the Egyptiau metallurgy
may have been by thompreserved for our cnlightenment, and

|

P P U |



)]

THE CANADIAN PATENT OFFICE RECORD

(June, 1873,

to show how little the mind of civilisced man has really | hood appeared to have been made from burnt lime and puzzuo-
developed during 3000 years. Iana, or what is called by geologists voleanic ash.  Dr. Wallaco

In the niighibouthoud a small temple was erected for the stetad that e had had some cottespondence with Professo
use of the workmen, and here algo was a barrack for the | Piaza Smy th regarding the mortar of the Great Py ramid, sotnie
soldicis who protected, or hept thoem in order, ¢ pottion of which e saady and he pave the following analysis

This distiiet has remained unexplored, probably, on
ucr ount of its being quite out of the beaten track . and in an
unknown country there is no temptation to stray, particularly
as the guides and dragomen discourage any cexploiations
which may adid to the risk of the journey. It is, however,
much to be desired, that now that attention is directed to the
locality, and moreover, since the thorough investigation of its
sites is likely to prove exceedingly profitable, that the enter-
prise ind desire for knowledge of our scientific explorers may
find Lelp from th. cady hand of gome of our commercial
magnates, and thus, that a past book in the world’s history
may, by English perseverance, be re-opened.—/ron.

Tre Assiniax Exeeoirion.—Mr. George Smith, of the British
Mus: w, who hias pone to Assyria as the special correspondent
of the Day Telegraph, for the purpose of mahing explurations,
has sent & telegram from Mosul, in which he says:—41 am
happy to inform you that my researches up to the present
time in Mesopotamia have been crowned with much good
furtune, and that 1 Lave obtained results of ral value and
interest. . 1 Lave recoverad part of the s nies of tablets
containing ost cunous atd ancicnt Baby lontan logonds,) as
wudl as syllabaries of gieat wtality, a alingual collection of
proverbs, and somne astrological and mythological tables, . .
I excavated at Nimroud for seventeen days, and explored
thare the North-west Palace of Esarhaddon, the Temple of
Nebo, and abso some etirely untoudched portions of the South-
cast Palace. 1 found spacious halls and fine chambers, the
walls of which win winamauted with bands of plain olunrs,
Ouce of my most 1ecent discoverics is that of a parfoetly new
text of the annals of Tiglath-Pileser. 1 am at present digging
hard to obtain. if possible, the vemainder of this higuly
important picee of history.”

THE MORTAR OF THE GREAT PYRAMID,

At the 1 0 meeting of the Chemmical Section of the Philo-
coplicil Society of Glasgow, the President, Dr, Wallace, . R,
S, o read opeper in which he give o numbier of interesting
details reg 1ding the mortar emploved - building the Great
Pyramid, and incidentally teferred to the compozition of some
mortars thin he analysed o few years ago. inchiding two from
the intertor and exterior of the Great " aannd, two  peamens
of very ancient Phaenician mortar from the Istand of ¢ yprus,
two from juing at Athens, and fiom Home and other places in
italy It was most mteresting to obt roe the remarkable dif-
ferene s betweea the mottars of the vanous ancient peoples.
By going to Balb « and other ynined citics of Turkey in Asia,
builidings might be tound constructed of immense blocks of
song jointed with <uch excessive nuoty th t even the blade of
a penknife could not be pushed Tetween them, but without a
vestige of mortar  In the stis tares of te ancient Egypuans,
on the other hand, taking the Great Pyramid as an example,
mortar was treely employed, but consistimy almost entarely of
gyp-um or » Iphate of hme. A speamon was examined fiom
ana cient Phan.an temple, the highest stone of which was,
a few yoo s ago, five feet below the level of the ground at the
tune she speamen was taken, It was something like that
found in some of Jic baronial castles in this contry, aond was
like a picee of solid rock. The gantleman whe brought it
howie sujposed it to be the very oldest ¢ ortar in existence, if
1 were <o, Lir. Wallace said that it was most remarkable, inas-

1 ach asat was a pofoctin consatut onas i could posably |

bey, davit, Toon ana o) cudently, of bunt hime, fine sand,
con s osamd, and zendd, TUmight b aalled concrete, rather
than motlar A\t any rate, onc thing was certain—namely, that
the Jim in it had b o completedy catbonated ; and another
specimen of the same ace oxhditad the sam phe nomenon,
thus satistactorily sothing a pant whidh was long m dispute.
The ancint Grorh mortas fiom cwns in the vicmity of
Athens wvore alse very perfidt, bus contamed ore hime than
that fiom Cy prus, und no geavel  The meortars f,om vauous
ruined bnildings v Heroul neum, Romm, and its neighlour—

| of a specimen which he had recently « xamined :—

| Hydiated sulphate of lime, ..... ..o ... . eee.. 9283
ytarbenateof lime. ... o oeeeen ianl. PN .. 463
Caibonate of magnesin. ... ..o, ..., .. 166
Alumina and trac s of oxide of iron. .. 24
Silicon ..ol ‘83
Water (hygroscopic).... .. 07
109 31

The following arce analyses of two ~pecimens examined afow
yOars ago :—

Hyvdrated sulphate of ime............... 81'30.... 82°9
Carbonafe of lime..... e F4T.... RO
Carbonate of magnesia...... ... 59 T
Oxide of iron..... 25.... 21
Alumina ........ 240,00 300
Silea ol iiii i 6§30.... 420
Water (bygroscopic)....... —_... —

99 52.... 10049

In repls to a question, Th Wallace stated ihat he belicvad
the salphate of lime, which i~ abundant near the Pyramids, Lad
been partly calaned to drive oft the water of hydration in the
mineral before Wing used inmahing the moitar. There was
very little colicsiveness in the samples exhibited.—7Iron,

Tur following account of the first meerschaum pipe has
been published by Mcssrs, Pollak and Son, pipe manufacturers,
in New-York :—In 1723 there lived in Pesth, the capital ot
Hungary, Karol Kowates, a shoemaker, whose ingenwity in
cutting and carving on wood, &c., brought him into contact
with Count Andrassy, ancesior of the present Prime Minister
of Austria, with whom he became a favourite. The Count, on
his return from a mission to Turkey, brought with hima
large picce of whitish clay, which had been presented to him
as a curiosity, on account of its extraordinarily light spedific
gravity. It struck the shoemaker that, being porous, it must
naturally be well adapted for pipes, as it would abgorb the
nicotine. The cxperiment was tried, and Karol cut & pipe for
the Count, and onc for himself. But in the pursuit of his
trade he could not keep his hands clear,, and many a picce of
lshocmnkcr’s wax became attached to the pipe. The clay,

however, instead of assuming a dirty appearance, as was
| naturally to be expected, when Karol wiped it off, reccived,
"wherever the wax had touched, a clear brown polish, instead
' of the dull white it previously had  Attribmting this change
in the tint to the proper source, he waxed the whole surface,
'and, polishing the pipe again, smoked it, and noticed how
 admirably and beautifully it coloured ; also, how much more
sweetly the pipe smoked after being waxed. Karol had struck
[the smoking philosopher’s stone; and other noblemen,
thearing of the wonderful properties of this singular spectes of
, clay, imported it in conciderable quantities for the wmanu.
Facture of pipes. The uatural scarcity of this much esteancd
article, and the great cost of importation, in those days of
"limited facilitics for transportation rendered its use exclusively
" confined to the richest European noblemen, until 1839, when
it became & more general article of trade, The first mecrschaum
"pipe made by Karol Kowates has been preserved in the
muscum of Pesth, which by the way, was the native city of
Mr. Pollak. sen.

Esausetep Bricxs—Works are now being erected m Pitts-
, burg to manufacture pressed bricks with enamcelled faaogs.
The enamel is mado of various colours 1o suit the tastes of
architects or buildeis, and as it is impervious to water or
acids, having a surface that can be cleaned like glass, it is
supposed well adapted for building purposes in the smoky
citics of the West, The advantage claimed for the enamel
is to increase the strength and durability of the Uricks, while
giving all the Leauly of surface to be obtained from stone or
marble. The cost is said to be twenty dollars per thousand
,over the common pressed brick of the United States.

e e
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MISCELLANEA. |

Pug Pruptction of pig-iron in the United States in 1872 is |
catimated at 2,358,250 tons (lof 2000 lbs, cuch), and the'
number of new furnaces built during the same year is reported
a8 100,

A bill has passed one ianch of the legislature of Michigan,
establishing a Comnussion ot Fisheries and appropriating ten
thousaml dollars fur two years tor purposes connected with the
werease £ guod fistein the State,

A very valuable deposit of biemuth is said to have been
diccovered 1 the vianity of Salt Lake City. Little reliance,
hewever, ean be placed on reports from the mining districts of
Utah. A reported discovery of tin in Missonuri turns out to be,
in reality, a deposit of cadmium.

Catoptric Street Lamps are now placed with advantage on
the terrce in Trafalgar Square London, oppesite the National
Gallery The inventor, Mr. Skelton, has also here exhibited his
patented jlmprovement for opening the botroms of street lampr,
windh is simple and eflicient, and gives far less shadow on the
pavetnent than the ordinary plan now in use.

The United States Naval Observatory will shortly issue the
Jargest catalogue of stars yet published in America The work
will e th result of more than fifteen years® labour of Pro-
fieor Yaruall aud assetauts, and will be based on more than
winuy gbscrvations of upwards of 10,000 stars. many of which
W ol counse too fr south for observation in latitudes more
nurthuly than Washington,

Iz preparing acetic acid by synthesis M. Thénavd placed in
a glass receptacle & mixture of carbonic acid, CO¢, and proto-
carburet of hydrogen, CH? through which the clectric current
wom a Ruhmkorfl coil was allowed to pass. Under the
wtlnence of the electricity, the absorption of the gases com-
menced alinost immediately, became more and more marked,
and finally gave rise to 2 colourless liquid which could he
none other than acetic acid, €02,

WaTERvROOFING CroTh, &¢.—A solution of aluminum acetate
jx prepared by dissolving equal weights of alum and lead
acetate in warm water, mixing the solution and straining off
after settling,  This solution is added to an aqueouns solution
of isinglass, and the articles to be waterproofed steeped in the
mixture for twelve hows, after which they are dried and
pressed. Cloth thus prepared, though impervious to water,
does not intexfere with perspiration.

Scxews iy Prastrr.~—It sometimes becomes desirable to
insert sciews in plaster walls, without attaching them to any
woodwork, but when we turn them in, the plaster gives way
and our «flort is vain.  ‘The plan suggested is to enlarge the
hole to abont twice the diameter of the serew, fill it with
plaster of Paris, such as is used for fastening the tops of
famps, and bed the screw in the soft plaster. When the
plaster has set, the sorew wil? be held very stiongly.

A practical trial recently took place in Brooklyn of Edward
W. Morton’s machine worked by the rise and fall of the tide,
the power thus derived to be utilized for mechanical purposes.
The contnvance was tried at the foot of Sauth Tenth street,
East River, before a large number of persons interested.  The
machme works by means of a ¢ float,” which as it rises and
falls with the waves or the tide, propels the machinery to .
which it may be attached. At the tiial it was geared to a saw, |
and worked with the full rapidity of a circular =aw run by
steam power, althougl, perbaps, not quite so wniformly.—
Setentific Amectean.

Pratiney Corvack—At a time when gold is xid to be yising
i value, and when nickel bas come to be in great demand for
soinage, the claims of platinnm, as a useful material for the
same purpose, may fairly be reconsidered. In many of 1ts !
qualitis 3t s fully equal to gold and silver, It is scarce,
thercfore mtunsieafly vabluah e it i< quite as refractory as gold !
to ordinauy chemical agenecies and far less fusible . it stands
wear very well- and ats high ~pee fie geavity renders at even
1« hatde than gold to imitation by haw alloys, A\ part from
all alitraet reacons, however, is the fact that platinum was
actually nsed m Russia for ¢oining purposes, and .ts use was
abaudoned 14 1843, only beeance of the difticultics of working
whith then existed. Now, however when or mparatively farce
ingots are manpulated by modon improved methods, such an
vly ction can no longer be urged.

. «f patataes

The annual inquiry for & goed whitowash has commenced,
and the following may be fonnd uscful . —Take half a bushel
of freghly burned lime, slake it with Voiling water, cover it
during the process, to keep in the steam. Strain the liquid
through a fine sieve, and add to it 7 1bs. of salt, previously
well dissolved in warm water; 3 Wis of ground rice, boiled to
a thin paste, and stirred in hoiling hot, § 1h. of powdered
Spanish whiting, and 1 1b of ¢hvan glve, which has been pre-
viously dissolved by soaking it well and then hanging it over
a slow fire, in a small kettle within a buge one filled with
water, Add five gallons of hot water to the mixture, stir it
well, and lev it stand a few days covered from dirt. It must
be put on quite hot. For this purpose it can be kept ina
kettle on & portable furnace. About a pint of this mixture
will cover a square yard.

M. Frux Prateav describes in les Monde an ingenious
process, of his own invention, for drawing on paper white
lines on a black ground—a mecthod so frequently used for
scientific illustrations—by means of which both author and
artist will be able to judge of the cffect of such an illustration
before putting it into the hands of the engraver A picce of
thickish paper, as smooth as possible, a littie lavg r than the
intended illustration 18 heated, say by laving it, with proper
precautions against beiny injured, on the top of a stove, and
a picce of bres-wax 1s rubbed over it until the paper is
completely covered with a thin coating. A picce of glass, the
size of the paper, is blackened by being held over a candle,
and when thoronghly cooled it is Inid on the waxed paper and
rubbed fiemly with the fingers, the rtesult being that a
blackened susface is produced on the paper on which any
design can be traced with a needle for the finer lines, ar the
back of & steel-pen for the thicker ones.

Tar discovery that maches, especially of Iudian corn vye,
and wheat, yield moic alcohol when treated with sulphurous
acid than when merely treated in the ordinary way, is due to
the Brothers Fleischmann, of Olmntz, Austria, and was made
in 1860  The starch granules in the rain are, #sis wel known,
enclosed in integuments, which me only patially broken
by orinding, so that only part of the amylum is thus exposed
In order to overcome this difficulty, it had been suggested to
steep the flour in water.  However, it was found that steeped
flour coon hecomes sour, especially in warm weather, so that in
the proeess of mashing less sugm was form d than heretofore.
Here the preserving quality of sulphiurous acid suggested itself
It was found that it acts by discolving the husky coverings of
the granules, and that it alters the fermentation of the con in
such a manner that the mashes never tlow over in fermnenta-
tion. Morcover, the formatio + f lactic and acetic acid, which
always canses a loss of alcobol, is entirely prevented by the
use of swiphurons acid gas.  And what is also an important
item, the gyle tun need not be so constantly scoured and
washed.  Sulphurous acid gas is readily absorbed by w ter,
which acordingly inereases it spucific gravity, so that its
strength may he determined Ly e saechwometer . Formerly
<ulphurens aod was produc d by heating a mixture of chavconl
and (il of vitrio]  The latier Joses thereby part of its oxygen,
which combin s with the ¢ rbon, while sulphurons acid eseapes
in a gaseous form.  When n-ed in distilleries, it was prepur-d
in a vessel Yined with lead and conducted into the contents of
the wash tun 5 but as the process was expensive and  trouble-
some, it was suggested that the gas be produced by burning
roll sulphur and passing the smohe into water.  The Journal
of Apphie? Saence save that an apparatus has beon prepared for
this purpose, which is in use an the Continent
of whieat flour, about 5 Ths of roll culphur arc vequired.  Indian
corn requires one-thitd more, 131 1 b is sufficient for 530 1bs.
Rye or wheat »ait are tee, od while the sul-
phurous water is cold, covered, and I ft for twdlve honrs; then
steam is introduced and the ma<hing machine is sct 1 motion.
Indian corn requires twenty-four hours’ stecping, but potatacs
may be mashed at once It is prop v o ntain from potato
mashes a portio  of the <ulj harous water tor the cooling vat.
indian corn will vield 20 per cent | vy and wheat 15 percent,,
and potatoes 10 per cent. more alcohol, it t-eated W the process
above deseribud.

For 5340 Mbs. @
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GRASSHOPPER LOCOMOTIVE

A letter which appeared Iately in the American Railroad
Gazette, from Mr. [Jenjamin . Latrobe contains an interesting
account ol the lycomotive which we illustrate above. The
Baltimore and Ohio Railway (ompany having advertised in
1831 fyr an engine which would, upou a level grade, draw a
gross load of fifteen tons ut a speed of fifteen miles per hour
upon their 10ud us then constructed with a strap rail and fre-
quent curves of 400ft. radius, upon which the successful ea-
periments of the previous year with the Pater Cooper locomo-
tive had satisficd then that steam power could be employed.
Four engines of various models, amony: them a rotary, cuter-
ad into the competition ; but the only one of the four which
proved cqual to this modente performauce was that of Davis
and Gatner, two wmachinists of York, Pennsylvapia. Fror
their Iabours grew aup abont 1836 the finished # grasshopper

enging,” wlach we allustiate 1t will b seen that a separate
axle s placad on the fiame which carned the pnion as vl
as the spur whel, and they tbus worked stavotbly with cach .
other; aud, there being cranks on the end of the axle, and |
connccting rods coupling them with the duving wheel cranks, |
as shown, the ditficulty encounterud in the first engine,
which the spur wheel was on the driving axle, aud s0 could |
not bie kept properly in geur with the panion was obviated ,
altogether A fan driven by the exhaust steam, which opciat-
ed on vanes upon the same axle with the fap, inclosud al
distinet chaubior, g constitating thus a spraies of aotary .
vuging atiached to the Lack of the butler, surved to maintag
the draughi.

The pressure of steam was ordinarily 501bs. to the square :
inch. abont thie same as that used 1 English locomotives at g
that time, which was sufficient to slip the driving wheels when
adhesion wan onie-rigchth of the weight upon them.  The vidves
were worked by 2 cam so shaped as to cut off the steam at
about two-thirds of the stroke. The daily cxpense of the

round trip of eighty miles was 16 dols, which included one
ton of anthracito coal, ut 8 dols.; engincer, tireman and labour.
er, 3 dols. 50 cents, oil and packing, 50 cents ; estimated west
and teat an:d interest on cost, 3 dols.; watoy station expenss,
1 dol. The engive did the work of forty-two horses, the dails
cxpense of which was estimated at 33 dols., so that the coste:
conveying passengets by steamn, not including track repairs, wa
but half that of aniieal power, altbough the speed was pearly
double. The fivgt coat of the engine is not stated in the repott:,
but is believed to have been about 4,500 dols., at that pernod
of low prices of labour.

The boiler 1equires hitle description. it was of the well-
known vertical tube type, and it is worth notice that instead
of duposit setting on the inbes, they became polished by tte
action of the water on them. This was no doubt due m
small degree to the jumping up and down of the cuginest
high speed, the length of wheel buse Leirng but 41t The cyhe-
ders were i, diameter, 22, stroke; the weight abou
74 tons; tne gruss load was about 113 tous up grades of 20it
to the mile, ot ten males an hour.

Procress or tur Hoosac Tuxsen v Arrin, 1873 —Hesd:
ing from east advanced westward, 163 fcot ; heading from west,
advanced castward, 136 fect ; total penetration during Apnj,
295 feet.  Length opencd fromn east cud westward, 13,798 fee
lepgth opcned from west end eastward, 9,294 feet. ’l‘o‘.a‘
Iength opened to May Ust, 23,092 feet.  Liength of the tunnel
25,031 feet.
79 feet more than } wile,

Parenta bave been taken out by Mons. Thuillier, of .
Desvers, near houlugne, and Mons. Emile Gerard, engises, )

of Buulogne, for 4 serics of machines, jointly inventedls
them, for the manufacture of every description of cagk avd
barrel by machinery. :

Leaving rock to be perforated, 1,939 feet, boi

(June, 1873
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SURE AND VACUUM GAUGE

The gauge we here illustrato has
been designed to 8ecure convenien-
co, compactuess, and ceonomy in
cases whore it is necesrary or desir-
able to have indications both of
pressure and vacuum in one situa-
tion, or in connection with one
plece of apparatus. A single casing
is used, of the ordinary circular form
but it {s mado slightly deeper, so
as to contain two Bourdon gauge
tubes, which are in communication
with soparate stop cocks and pipes
leading from the patts of the ap-
peratus, tho internal condition of
which a8 regards pressure and
vacuum, is to be indicated

The movement of the innermost
goauge tube, which is that showing
pressuro, i8 communicated in the
ordinary way to an index turning
about a centre, and with its poiunt
sweeplog over an outer circular
gcale on tho dial, An index, the
point of which sweeps overan inner
circular #cale, i fixed on a tubular
spindle turning on the spindle of
the other index, and receiving its
motion by means of a pinion and
scgmental rack from the front gauge
tube, which is, of course, adapted
to show “ vacuum ” or deficiency of
pressure bolow that of the atmos-
phere, when the other gaunge tube
is adapied to show ¢t pressure,” or
pressure rbove that of the atmos-
phere. Thedifferenco between this gauge and othersof the same
description is that this ono, as the drawing shows, indicates
s« pressure and vacuum ¥ botin gt once, if necessary ; ¢ vacuum, "
of course, to the ordinary thirty inches, while ¢ pressure ” can
indicate a3 high as required. In other compound gauges,
where only on¢ tube is used, the vicuum must be shut off
while the pressure is being rond, and vice versd, Thero is no

.confusion in reading tho indication, aa pressure pointer and

scale are painted black, and indicate from left to right,
vacuum being painted red, sund indicating from right to left.
Engincer.

IMPROVED METALLIC STUFFING-BOX.

The accompanying illustration, represents an improved me-
tallic stufling-box recently patented by Mr Wattean, of Middle.
brough. This inveution has been applicd in France to nearly one
thousand locomotive e¢ngines, and stationary engines of every
description are daily boing fitted up on this system. Io forge
hammers, which soon burn their packing, the invention bas
been appliea ~ith great advantage. The metallic packing A,
composed of an anti-friction mietal, hus a double conical shape,
by means of tho coiled spring B in the bottom of the box, it
will always be forced agatnst the piston rod, as it is made in
halves. Iv locomotive engines the metallic packing has been
found to last a ycar without bueing renowed, whilst the cost of
maintenance is insigniticant. After that titne the metal cav
be remelted. It is stated that there is much less friction than
with any other packing. After it has been at work for some
time, both piston-rod and packing s quire a smeoth and glassy
appearance , and in no case bhas the mdtallic packin, buen
found to damage the rods in any way.—/ron.

TR
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MILLER'S PATENT CAR-COUPLING.
(Scee page 85.)

‘There is probably no portiun ol an entire railway train
which has been the subject of ~o many diflerent inventions
I and patents as that which cffects the coupling of the cars.
| Our illustration represcuts a new arrangement which by all
' accounts i~ a great improvement on the owdinary coupling,
One of the greatest argmments in itg favour ig the fact that
it has been taken up by the Pullman Car Company and is
being applied tothe cars uged by them,

Figure 1 is an clevation, Figme 2, longitudinal section ;
© and Figure 3, a plan of an end ot a car to which the arrange-
ment has been applied,

The letters refer to the same parts mall the tigurez A is the
“ Coupling Hook " B the “Buffer:” C the “Stop;” 1) the
“Lever;” I the « Truss Beam ;' G the ©Spring Beam ;" H
the «Suspender Beam;” 1 the «Uoward Trusses;? K the
% Main Spring ;" L the # Downward ‘P'russes ;” and M the “Car
Bolster ;"

The platforms, instead of Leing located biclow the centre
line of the main sills of the cars; arc placed in that line, and
held there by the trusses T and L) so that the point of vontact
(in Buffers B) is in the said centre line and not below it.

The coupling « Hook ™ A is uttachied to the draw-sprning the
same as the ordinary draw-head, and at the same height above

i the track, but in such & manner that the outer end is free to

move laterally and vertically o suflicient distance, The couphng
hook projects beyond the platform. The stop C is to prevent
accidental uncoupling.  When two cars are brought together,
the coupling hooks, from their shape, push each other aside,
until the butlers B are compres-ed baad on the bufler springs,
then, the points of the hooks having passed each other
sufticiently tar, the hooks ave carried forward by their main-
springs, and thus the “Coupling ” and *«tCompression ” are
both cffected antomatically at the same time, and without the
use of links and pins When two cars are thus coupled together,
the head of the hook of each ar is under the butler beam
of its opposite car, and the platfonus are close together (about
1 inches apart)  The effect of this is, one plattuim cannot be
forced over the other, nor can a cluld fall between the plate
forms ; the dust and 1in are nearly all shut out; the < Com-
oression” mahes the train ran steadily, and prevents all juking
m starting and stopping. The advantages gained by the use of
these improvement, may he sumumed up briefly as follows .

Descrirrios.

The platforms are held ina plane with the sills of the cars.
The platforms cannut be broken by an ordinary accident
Telescoping is impossible
. Any required comyression may be attained to prevent
accidents by oscillation.

5 No links*and pins are required, and no one is 1equired to
go between cars to couple them,

8. The platforms may be held as close together as desired.

7. By closo coupling the train is shortened.

8. 'They will not accidentally uncouple

9. They may bo uncoupled ¢ without shutting off” to make
flying switch,

10, They are strong; the train will not « break in two” at
starting or while running -

11. They cause the train to move steadily and not jerk in
startin. and stopping.

12, They work well at great variations of height.

1s. They will couple with al kinds of draw-heads and
¢ couplers,”

14. They are cheap and durabie.

15. Injury to men when coupling cars is entirely prevented.

16. Tujury to persous by falling between cars is entirely
prevented,

17. Injury to persons and to cats by “telescoping” is
entirely prevented.

18. Injury to persons and to carsby “oscillation  is entirely
prevented.

13, The great steadiness of the cars, produced by compres-
sion, ronders sleeping-cars wuch more desicable,

20. ¢ Train Brakes " are rendered more valuable by the non-
axistence of “ glack ” in the train.

1
2
3
4

TELEGRAPH WIRES.

We notice that Messrs, C.J. A, Dick, of Pittsburgh, Pa,, U,
5. A, and G. A. Dick, of Cannon Street, London, have recently
introduce | and patented an invention for improvements in
the manufacture of wires applicable to telegraphic puiposes,
which appears to promise materinl advantages,

The inventors state that as the soft ductile nature of coppet
premits of its use fur telegraphic purposes (except in short
lengths or for effecting connections) only when supported by
other materials of greater stiength and clastiaty, thev have
been led to seek for sume muentw of imparting additional
strength and tenacity theteto, und so huve discovered that
copper alloved with tin in limited poportions 1> a valuable
substitute for the electric conductors hitherto used ; and also
that Ly adding n cevtain guantity of phiosphorus to such alloys
ot copper and tin the resulting product acquites additionnl
tensile sirength and clasticity without mataial detniment to
its conductivity  Also that by adding « finthiar proportion of
tin or phosphorus, or of both, within certain limits, to copper,
the wire drawn from such phosphoriscd alloys can be used with
advantage for telegraphic purposes as a support for copper and
other good conductors of insuflicient tensile strength, snd alco
for the manufacture of wire-rope, pisnoforte-wire, bell-wire
and for other purposcy fut which a stiong and muxidisable wne
i desirable.

‘'he abject of this invention is, therefure, to produce wne ot
alloyed metal which has greater conducting capacity than the
iron-wire now in use, while possessing great temsile strength
and clasticity, and being therefore self-supporting, and not s
linble to corrosion and deterioration s iron-wire , thus, in fact,
oftering all t'.c advantages of & _ood and permanunt conductu
having gieat strength and toughuess

In the treatment of metals composing the alloy of copper and
tin, the prevention of the presence of oxides in the perfected
alloy s etfected by protecting the molten aterials from
contact with air during the smelting operation, ot by the
addition to the molten alloy of a reducing agent, such, fu
instance. as phosphurus  wire drawn from such alloy will be
found to be tougher, more rigid, and clastic, than wires formed
of alloys in which oxides are present.

For these purposes alloys of copper coutawing teum 2 to 3}
per cent of tin, and free from o.ides are used, being castan
chill-moulds, as the homogenity and othaer qualities of the
metal are thevehy improved  ‘They are then rolled and drawn
into wire in the usual way.

Phosphorised alloys of copper and tin are stronger and more
clastic than those containing no phosphorus, aud although the
conducting capacity of the alloy is somewhat impuired by the
presence of phosphorus, it has been found  that valualle
compouuds fur electrical wires mav be made of phosphorised
alloys of copper and tin when used within the following pro-
portions .—1. When not more than 2 per cemt of tin is used
the component quantity of phosphorus may amount to not
more than one-half per cent.; 2. When not more than 4 per
cent. of tia is used the component quantity ot phosphorus ma
amount to not more than 2-10ths per cent; and 3 When 3}
pur cent. of tin is used the component quantity of phosphotns
must not exced § per cent.

For the manufacture of wiie in the application ot which
conducting capacity is a less important consideration than
great strength and resistance, from 3 to 61 per cent. of tin
with a maximum quantity of from 6-10ths to 2-10ths per cent.
of phosphorus respectively. decreating in inverse ratio to thi
quantity of tin, should be wsed  The ramainder of the abloy
comsists of copper.—Iron.

‘ M. Boiunor, on submitting pure oxygen and atmospheric
. oxigen alternately to the action of the electric current, has
discovered that 38 cubic inches of pure oxygen yicld but one-
cighth of a giain of ozone, while the same amount of atmos-
pheric oxygen gives one-fourth of a grain. Oxygen mingled
in the airis therefore in & coudition more favourable for its
transformation iuto ozone,

It is proposed to economise the caffeine now wasted during
the process of rozsting the bean. A pound of coffee will
yield on the average 75 grains of caflvine, and as the annual
| consumption in England amounts to 13,000 tous, the amount

of caflcine that is wasted is 140 tons By attaching a con-

denser to the revolving druwm i4 18 thought that a great part
of this can by saved.
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¢ stantly being called upon to dgstro_y horses, dogs and cats,
" and have little difliculty in doing it.

A LARGE CASTING.

At the South Brooklyn Steam LEngine Works, in Biooklyn, | of Applied Scienco with special relation tu

95

DOMINION.

It is proposed to establish shoitly at Halifax, N $.a Schovl
mining and

the second immense anchor plate for the East River bridge | engincering.

was recently cast.  Four weeks were occupied in forming the
mould alune, A dircular excavation was tirst made, twenty- |
five feet in diameter and three feet deep, at the bottom of'
which was placed an iron plate.  Upon this a course of brick,
¢ ght inches thick, was laid in a wortar of fine sond and e |
ciny , the upper surface was then leveled oft and baked with
charcoal, This surfac: served as the base of the mould, which
wa- of loam, sccuved by brichworh and iron girders built in
sections. ;

The anchor plate is of oval shape, scventeen feet six inches
by sixteen feet in dimen-ions, with a thu kness at the nibs of |
three feet. It weighs 17,000 pounds when cleaned, und its |
cost is $3,200.  About 60,000 pounds of iton were melted, trans-
ferred to a huge tank, and thence allowed to tlow into the !
mould. The casting touk place without acculent and was |
allowed one week to cool —Scentific American.

ExXvERIMESTS ON THE INpLURNULE OF MANURES IN UHECKING )
g Growtn or WEEDS.—A series of experiments has been
madu tv determine this point, with especial reference to clover.
It was found that when the land was totally unmanured, the
weeds formed 57 per cent. of the entire yield. Nitrogenous .
manures effected but little improvement, phusphatic mixtures
somewhat greater, whilst gypsum reduced the proportion of
weeds to 19 percent, only.  But before any one assumes from
this result that gypsum is & genceral antidote to weeds, and
applics it accordingly on all soils and to all crops, he must
remember that gypsum is a specitic manure for clover, and
gives it power to struggle successfully with the weeds and
crowd them out.  Sccondly, it was evident that the soil was
not naturally gypsiferous. Hence the peculiar weeds there )
present had an advantage over the clover,  But a gypsum soil |
has its own assortment of weeds, which are as much at home
there as clover. Hence the only legitimate conclusion is
this .—Give & plant its favorite manure, and it will master
weeds that do not relish such manure.

EiLLinG *Axinars witn Curorororyt —Many persons would
be glad to know how to kill an animal without suflering, and
we venture to give the benefit of our experience.  We are con-

For horses we use a

large sponge, say six inches in dismeter, thoroughly saturated

The Air Line Branch of the Great Western Railway was
re-opened for through business on 27th ult, with five traing
a day cach way.

A valuable copper mine is said to have been discovered
witkin the last fow days by Mr. Prudhomme, st Cantly, o tew
miles above Chelsea.

A sllver works company has finally settled upon Ushawa as
its place of business. Plans and specifications are being
prepared for the works to be erected.

A coal seam has been discovered cropping out of the bank
of Chilliwhack river, British Columbia, In quality it is suid
to be quite cqual to the best Nanaimo,

A Bie Stose.—A grindstone which weighed 3,850 1bs,, was
recently shipped fiom Grindstone City, on Lake Huron, being
the largest ever shipped from that place, It was got up for
a firm it Akron, Ohio.

Ty first instalment of 800 French emigrants trom Alsace,
to be employed on the Glasgow and Cape Breton coal and
railway works, arrived at Sydney last week,  The rest ot the
number are expected in August.

The Quebec iron works, for the manufacture of car wheels,
railway gear, steam engines and general iron work are to be
established at Levis. The company starts with a capital of
S10u,000 and expects to do an extensive aud paying business
with the various railways about to centrs in Quebec and with
the steam craft of the port.

A gentleman arrived on the Prince 1lfred to examine the
benches of Fraser River with a view to engaging in hydraulic
mining. He represents a large company in Cahiforua, who
are encotraged by the liberal charactar of the mining laws
which wete forced through the House last session in spite of
the opposition of the Government.— Lr:ish Coloust.

Tae amount of timber of all descriptions that is now
passing down the Galt railway from the upper country is very
laree, heavily loaded trains passing the town continually.
Squared timber, lumber, ties and rails constitute the chief
portion of freight on these trains. It is also said that this
description of freight will be largely increased when the
Southern extension is opened.

The fine bridge known as the Nanaimo Lattice bridge, built
last year at a cost of about $i,uuv, is reported as badly

be drawn over the borse's nouse. It is not desirable to have ' Nanaimo has taken prompt measures to securo 1t but it is
the bag “ait-tight ,” for, if so, suflocation is likely to ensue still in » very precarions positivn, and Mr. Farwell, C I, of
In two or three minutes the horse is uncouscious, and in cight the Lands and W 9rl\s Dc[mrtmcut, Iv:{\'cs per the steamer Ser
James Douyl s this morning to superintend its repair. It is

* or ten minutes dead, without suffering.

Fordogs and cats, a similar process, using a small sponge and |
bag . or these animaly, with the saturated sponge, may be put
into a box admitting some air, when they soon  go to sleep.”
Seventy-five cents worth of chloroform will }sill a horse, and
twenty-five cents adogorceat.  If one saturation of the sponge
does not complete the work, repeat it.—Uur Dumb Animals.

said that should the late gules recur, the budge must
incvitably be blown into the river,

Fiom an examination of the underground works at Lingan,
C. B, colliery the fire is ascertainad to have been of a4 more
serious character than previously reported. The five is now
supposed to have originated from the tluesof <he underground

B e e engine, which is situated about fifteen hundred feet down the
main slopes and was used for pumping. It is at present con-
I'fined to the south side of the slope and near the bottom.
Men were engaged up to Monday of last week trying to quench
the fire, but the appearance of carbonic acid gas compelled
them to leave, The mines have been senled upandat isto

be hoped that within a few days the fire will be extinguished.

At the recent session of the National Academy of Science
at Cambridge, Massachusetts, Prof. Mayer gave some interest-
ing information as to the effects produced by magnetism on
iron. He states that he has discovered, by means of the
Saxton comparator, that rods of iron suffered a permanent
clongation Ly magnetisation of one hundred and fifty
millionths of an inch. English refined iron gave the maximum, ‘Tug Nortu-Westery Botspaxy.— During June will be
of clongation, scrap-iron the minimum. Whether the current | completed the survey of the north-western boundary between
was gradually incre sed in iutensity, or whether its full | the United States aud the British possessions.  The engineers
strength was developed at once, the degree of clongation was | of the American expedition depart from St Paul during the
the same.  With one ccll, the clongation took place in six- | present week for their labors. Last year the survey was
tenths of a second ; with twenty-five cells it took place in | completed with the aid of the British expeditton fiom Fort
two-tenths of a second. Prof. Pierce thought that if the | Pembina to the Lake of the Woods, and it 18 hoped to finish
clopgation of iron under magoctisation were invariable, it it to the Rocky Mountains during the season.  The work of
might produce an effect upon the carth in a manner which | determining the forty-ninth parallel, which 15 declared by
could be appreciated by an alteration in the length of the | treaty to be the boundary line, has been one of great tedious-
day. This could be readily detected by asironomy, for our ! ness and labour, owing to 1ts being prosecuted thmost wholly
modern instruments would readily enable us to determine a ) in a wilderness, yct is oune that munt‘bc completed to avoid
change in the day of seven-hundredths of & second. entanglements between the two countries,

|
with chloroturm, which is droppud into a bag, large enough to | wrecked during the recent gales. ‘The Government agent at |
|
|
|
[
|
f
|
|

|
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BOLLARDS IMPROVED COOKER.

paration of food for soldiers and

omtt—

We tllustrate on this page a

- prevortre
" ‘;{ v, (.Q:' Ry
! i KA

nesww and nnpaaed apparatus sailors  The swesess which
for cookine Meat Veuetables,

Thas system of vookmg was
first muraduced by (aptain

Warren. of the inglish Navy

attended 1its introduction was
so great that 1t was subse-
quenily taken up by the trade

n England, where it has given
and was mtended lor the pre- e « )
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The chief peculiarity of the apparatus consists of a tighily closed vessel containing the meai
to be cooked This vessel is surronunded by steam  eacept at the bottom. which remains in boiling
water. and at a small portion of the sides which is exposed to the aiv.  The meat rests on a false
bottom, which prevents its coming in contset with that portion of the vessel which is in contact
with the water'al 2126, The exposure of sides that ate not steam-jacketed causes a loss of heat
{hat redneps the temperature of the closed vessel to about 2100, being two degrees less than boilmg
water  As Lipic has demonstrated, this is the best cooking heat, and thus, while the full heat
ol boiline water coagulates the albumen of the 1ncat in snch a way as to render it havd, fongh and
striney this lower temperature cooks it completely, and so far from making it tough, scems to
malke it move tender  The eflect may be illustrated by saying that the whole mass, afrer it has
remained long enough in the vessel,is in the tender and juicy condition ot the interior of a joint
nli' meat baked in the ordinary way, or of meat thut has been cooked by simmering at the back of
ihe stove

The mea! is cooked without the access of air, w er, or steam, the juices and flavor being all
preserved Ro far as the Cooker is coneerned it is not a ~teamer, but a steaming chamber is added for
vegetables, pudding, &c.. &e. Tt is made of heavy tin plate, with copper bottom and can be used
on any cook slove, range, box stove or gas burner.

The ceonomy of this systemn of covkhing is very important  Cooling eat m the ordinary way
produces the followine resulis .
ot anigy “.o:‘t ||D:l's' :

Boilinge
sakiing

When conhed by 1ln- naproved syste taeat looses ouly 23 oz 10 the pound  In addition to this it
has been pioved hy repeated irials that meat, fish and poaltry, when cooked mn * Bellard's
Improve d Conker  retaiu those nourishing juices, w hich, i1t had cooked m the ordinary method
a onld have heen thrown off in vapor, but by this mode become condensed and are retained in
mosture. it a4 temperature sufficient to cook in the most perfect manner Thus none «. the
nutritions propevtie: are wasted, the whole is refained in the most digestible and palatable forug,
and even the 1wo ounees loot frem each pound of meal. remain v the form of most delivious mices
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