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THE BESSEMER SHIP SALOON,

Our engraving of the above invention which is now being so
fully discussed by the general press, is taken from Engineering.
The «vessel” is shown at its maximum inclination, the cabin
around which it moves being in the horizontal position in
which it can be constantly and steadily maintained by the
operator within, who, standing on o plattorm below the level,
and in the cenire of the cabin, controls its movement in the
one direction which is imparted to the ¢ vessel” with the ut-

most case. The flexible platform, by which approach to the
model is obtained, is clearly shewn in the drawing. It consists
of strips of wood with rubber distance-pieces between each,
threaded upon bars, which, in the model, secured to the fixed
gangway, are free to move in every direction with the motion
of the vessel. The movement of this platform, inactual prac-
tice, would thus be at a maximun at its junction with the mov-
ing deck, decreasing gradually to nothing at the entrance to
the cabin—Seientific American,

WORKING MODEYL. OF BESSEMER SALOON
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PROSPECTTUS.

The undersigned has the honor to announce that he has been entrusted vy the |,
Honorable Commissioner of Patents for the Dominion of Canada, -vith the publication of the
OFFICIAL RECORD OF THE PATENT OFFICE, to be illustrated by diagrams of
all the patents susceptible of illustration. This Official Record will be published Monthly,
and will be combined with letter-pressand illustrations selected from the best English and
foreign scientific papers, thus not only placing before the public of the Dominion the products
of native genius and industry, but also keeping them posted on the progress of Science and
Mechanics in other countries. Inventors will thus know in what direction to apply their
ideas. Mechanics will note the advance in labor-saving appliances, and the improvement in
tools. Manufacturers will be prevented from employing obsolete methods, while new
machinery and modes of operation are in use elsewhere. Builders and contractors will
know where to apply for all the latest productions in their line combining economy,
beauty, and utility. Chemists and Druggists will be saved useless search for compounds
already invented by others, and be told where to get the most recently discovered curative
remedies and toilet perquisites. Farmers will see every new agricultural implement
illustrated and described. In a word there is not a scientific, industrial, mechanical, or
commercial pursuit that will not be benefited by this publication. It is therefore expected
that a very large circulation will take place among all classes, and the price is fixed
correspondingly low. .

THE CANADILAN PATENT OFFICE RECORD AND MECUHANICS JMAGA- |
zrae will be published once a month.  The official portion will cover from 16 to 32
pages, comprising from 100 to 240 patent clims, specifications and diagrams. As the |
publication will commence with the patents issued under the new Act, which came into
operation September 1st, 1872, the first four issues will conwin 240 patents each, and each i
successive number will contain the patents issued during the preceding month.

The unofficial portion, or MECHANICS’ MAGAZINVE, Will give in each number |
32" pages of carcfully selected articles and items, gleaned from the very best foreign
technical papers. Every branch of Engineering, Mechanics, and Manufacture: will be
treated, especially such as have a practical application in Canada. For instance, Railways,
Shipbuilding, Lumbering, Mining, Architecture, Machinery, Cabinet-making, and the
manufacture of Cloth, Linen, Cotton, Paper, Tobacco, and other articles of Home Industry.
Practical Chemistry, Mineralogy, and Natural Philosophy, will also receive attention.
Original articles will be contributed by distirguished Canadian scientists, engineers and

manufacturers, and the whole will be profusely illustrated.

i
The subscription price of the €4V ARIEN PATENT OFFICE RECORD AND
MECHANICS’ MAGCAZINE is fixed at ONE DOLLAR and FIFTY CENTS per |
annum, invariably in advance. Single numbers will be sold at 15 cents. Appropriate
advertisements will be inserted at 10 cents per line for each insertion. :
The first issue will be dated 1st March 1873, and will be distributed about the
25th instant.

Your subscription is respectfully solicited.

Avpress: GEORGE E. DESBARATS,
PUBLISHER, MONTREAL. !
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The publication of the Patent Office Record and Mechanics
Magazine, while it marks a new phase of Canadian journalism,
will not fail to be recognized as another manifestation of the
rapid progress the Dominjon is making in those mechanical and
engineering developments which are the invariable accompani-
ments of progress towards a high conlition of civilization and
prosperity. The westward march of progress is becoming more
and more rapid as the means of its advance are developed and
improved, and, as certainly as Canada is possessing herself of
the means, so certainly will she rapidly attain the end,—a con-
tinually increasing extent of inhabited territory, with plentiful
means of communication and abundant facilities for transpor-
tation of products, There never hasheen, in the history of *he
country, such a promise of the exteusion of our public sad
private works as is just now manifesting itself. New roads
of the most extensive character and of the first importance are
being pushed forward in a spirit of great earnestness, Our
water communication is to bo rendered more capable of per-
forming the work required of it in transporting the rapidly in-
creasing products of the West, and each season sces new lines
of stenmships added to those already visiting our shores. The
immediate result of the inception of these undertakings must be
a great stimulus to all branches of indust -y, especially to those
connected with engincering and mechanics. It is under these
somewhat favorable circumstances that the Mechanies’ Magazine
appears before the public. We shall present, each month, to
our readers, in the first place, a record of all inventions patented
at Ottawa during the preceding month ; each invention, when
susceptible of illustration, accompanicd by adiagram. This part
will bo officiel.  [he unofficial part will consist of original and
selected articles. The former will be contributed by the ablest
authoritics in Canada on the different subjects treated of. The
selected matter will be carefully chosen and will consist of
such articles from the best foreign scientific papers as may be
of special interest cither in themselves, or from their relation
and adaptibility to circumstances tn Canada. We purpose also
to keep track of the advancement of all enterprises and under-
takings of general interest, such as the Canada Pacific and In-
tercolonial Railroards and other great works,. the erection of
new manufactories, &c.

S

The pregrees of all such undertakings, will be carefully fol-
lowed. The descriptions of these works will be illustrated from
time to time by drawings made by artists on the spot, Other
interests (sce prospectus) to which we have not room to allude
here, will also recciveattention.

The Magazine will thus become aguide, and a store of inform-
ation to all connected with mechanical and scientific pursuits
and will at the same time be greatly interesting to the general
public as arecord of whatever of interest, in these subjects, is
taking place in other countries and in the Dominion.

CORRESPONDENCE.

PATENT LAW.
To the Editor of the MecuaNICS' MAGAZINE,

Sir,—On the first of September, last year, it will be remember-
ed by many of your readers that the present Patent Law came into
force, repealing the former enactments, and providing a means,
whereby foreigners could obtain in Canada for their invez-
tions, the proteetion which had hitherto been denied them. The
beneficial effects of such an enactment are already becoming
visible, and arrangements, which would never have been
thought of, had the old law remained in force, are being en-
tered into, to start large manufacturing cstablishments in
Cunada,

To place our country on a footing with others it is absolutely
necessary that we should cncourage home rmanufactures by
every legitimate means in our power. Judicious legislation is
better adapted to do this than any bribe of frec passage and

other expenses, for what use is it to a man to have his passage |

free to a country where he has great difficulty in obtaining em-
ployment ? How mnany persons having the means are there in
Great Britain to-day, who would leave it to come here had
they the certainty of being employed when they arrive? This
is the class of people that we requive : it isnot the sweepings of
the poor-house, the jails or the streets, or the ruffian who has
made the country he lives in too hot for him, that we have any
interest ininducing to come here, but it is the honest, industri-
ous, temperate, prudent individual, who will form a useful and
valuable acquisition to any nation or social community, that
we wish to invite to our shores, There can be no doubt that
the only way to get such a class of persons is to ensure employ-
ment for them on their arrival here, and this can be done in
two ways -—

1st. By giving every encouragement to the increase of ma-
nufactures, and 2nd. By the development of the uvatural re-
sources of the country.

Our government should, therefore, be watchful and zealous in
rendering every encouragement in its power to those whose
enterprise is calculated to advance these two points, which, in
most cases, will re-act on each other.

It may be considered that I have diverged from the subject
before me, but it is somewhat necessary to do so in order to
bring before the minds of your readers the importance of
proper legislation on the subject of Letters Patent.

Although, as I said before, the present law is a very great
improvement on the preceding one, and reflects much credit
upon its introducer aud supporter, and on the administration
that sanctioned it, yet I am sorry to say thatitis in many
points dcficient. Had I space to explain these deficiencies
1 could show to the minds of all reasonable men that they
amount to absolute injustice.

These are due mostly, not to the introducers of the bill, butto

those who opposed it , they, like the man in the fable who ’
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6 THE CANADIAN PATENT OFFICE RECORD

to hamper the law with restrictions, which, in many cases,
could not be complied with,

Let me viow the casce in its broad light, and not in that of one
self-interested individual.

I must fiest take it f,r granted that reward is absolutely
necessary as & stimulus to invention, and invention may be
considered the mother of manufactures. Without reward all
energy ceases. God Iimself has ordnined this, and appointed
that the reward of the good shull be everlasting happiness,

Can cnybody, for a moment, pretend that exertions will be
! me-de for any carthly things withoutan induccment 7 If then

we diminish the rewards, we diminish efforts to attain tho ob-
ject, and with these diminished efforts come also dimiunished
results.

Having thus shown that a proper reward must be held out
to inventors, let us cxamine the law as framed for that pur-
pose.

It must be remembered that the Patent Office is not, in any
way, to be blamud for any defects in the existing law, as of
course, they can only put into operation the provisions of the
statute with regard to the applications laid before them,

I will now review the objectionable clauses in the present
Patent Act in their proper secquence, and begin with the 6th
section, of which the following words form part :—

l « killed the goose that lnid the golden cgg,” considered it best

#Not known or used by others before his invention thereof,
“and not being in public usc or on sale for more than one year
“previous to his application in Canada, with the consent, or
“allowance of the inventor thercof, may on a petition* * ¢
“obtain a patent.”

It may scem at first sight to those not well acquainted with
the law that this is all rcasonable enough ; but those who are
better versed will readily understand that the one year is too
little, in s0 much as many of the best inventions take many
years to bring them to the proper perfection to introduce to the
public. This clause in the law might, however, do well cnough,
were it not that it must be taken in conjunction with the 48th
section which reads as follows :—

4 Every person who, before the issuing of a Patent, has pur-
“ chased, constructed, or acquired any invention for which a
“ Patent has been oblained under this Act, shall have the right
“ of using and vending to others, the speafic article, machine,
“manufacture, or compositivn of matter pateuted, su purchased,
“ constructed or a:quired before the issue of the patent there-
“for, without being liable to the patentee or his re, resentatives
* for so doing ; but the patent shall not be held invalid as re-
¢ gards olhier persuns by reason of such purchase, constiuction,
% or a.quisition, or use of the inveution by the person first afore-
% said, or by those to whom he may have sold the same, unless
¢ the samo was purchased, constructed or acquired or used for
“a longer period than one year before the application for a
“patent therefor, which circumstance would then bave the cf-
¢ fect of making the invention one haviug becume publiv and
‘in public use.”

Thus we sce that, if the inventor requires time to work out
his in cntion, another man to whom he has imparted lus know-
ledge may construct it, and should one year clapse before the
application is made, the patent when granted is nuil and void
for all that pact of it which has been so constructed. It may
be thought by some that the fault lies in the 48th section and
not in the 6th, but it is not so: the 48th section (which we
will consider in its proper order,) alihough no doubt not with-
out its faults is nevertheless substantially a very useful and
necessary clause. The fault lies in the shortness of the time :
this should be two years instead of onc, and in fact the clause
should bomade to agree with the 24th section of the United
States Patent Act which is as follows :—

e ve—

{March, 1873.

o chtiou 24. And be it further enacted, that any person who
“ has invented or discovered any new and useful art, machine,
“ manufacture, or composition of matter, or any new and useful
“‘improvement thereof, not known or used by others in this
“country and not pat-nted, or descrived in_any printed pub-
“ lication in this or sny foreign country |=fore his {nvention
“or discovery thereof, and not in public uso oron sale for more
“than two years prior to his application, unless the same is
“yproved to have been abandoned, may, upon payment of the
“duty required by law, and other due proceedings had, obtain
“a patent therefor.”

We may take it for granted that no nation is more fully alive
toits own interests than the American, and the opinion ust
expressed may therefore be considered as supported by that of
the United States.

We will now review the 7th section of our present Patent
Act which reads as follows :—

“7th. But an inventor shall not be entitled to a patent for
“ hia invention, if a patent thercfor in any other country shall
“have been in existence in such country more than twelve
* months prior to the application for such patent in Canada
“and if during such twelve months any person shall have com-
“menced to manufacture in Canada the article for which such
“ patent is afterwards obtained, su:h person shall continue to
“ have the right to manufacture andsell such article, notwith-
¢ standing such patent ; and under any circumstances, where a
¢“foreign patent cxists, the Canadian patent shall expire at the
“carliest date at which any forcign patent for the same inven-
# tion expires.”

The intention of this section of the Act is this : That where-
as it has been legal heretofore 1 Canada to steal the inven-
tions of foreigners, and no doubt some persons in the Dominion
have committed such legal theft, we wish to protect them from
the consequences.

The wording of the scction is of the clumsiest character for,
in the second place, where 12 months are mentioned, it is evi-
dent that it refers to a space of time the duration of which may
be anything less than twelve months, in fact not even a week.

The latter part of this clause is utterly unjust to our own in-
ventors, as by it they are precluded from obtaining patents in
those countries, such as Russia, which only grant them fora
period of ten ycars, ualess they are willing to sacrifice the last
five years of their Canadian Patent,

In France a patent is only granted forZone year, but is re-
newable on the payment of o yearly tax for a total period of 15
years. Sheuld, huwever, the tax not be paid by a certain time
the patent at once lapses.

In the generality of cases the inventor hasa better opportu.
nity of working his invention in the country in which heresides,
and it therefors happens that in many instances nv use is made
of a foreign patent when obtained.

An inventor who has securcd a patent in France is thus often
obliged to pay his yearly tax to the French Government in
order to save hLis Canadiaa pateut frum becoming null and
void.

I am of opinion that the first part of this clause should be
obliterated altogether and in its stead the first part of the 25th
scction of the U. S. Law be substituted as follows :—

« Sec. 25. And beat further enacted that no person shall be
s dybarred from receiving a patent for his invention or discov-
“¢ry, nor shall any patent be deelared invalid, by reason of 1ts
“having b en first pat nted or caused to be patented in a
« foreign country, * ¢ * "
and then the clause should concludo thus :—

And whenever & patent has been obtained ina foreign country
prior to the applivation for Letters Patent of Ceuada for the
same invention, the Letters Patent of Canada obtained therefor
shall expire on the same date as the ficst of those previously
obtained in any other country.

— e —
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The Dominion at largo has an interest in every dollar pos-
sesscd by every singlo individual living m it, and therefore,
by thus preventing her inventors from obaining rewards from

forcign countrics, she is only actiug agninst her e}f.

The 48th section above referred to will be ynite enough to
provent foreigners from coming in and ciniming damnges for
infringement of their patent rights, on account of articles con-
structed or used before the issue of such raients.

In the next letter I will consider ‘ae 1ith section of the
Act and other objectionable clauses.

1 am, Sir,
Yours, &c.,
C. G. C. Ssupson,

BARRAGE ACROSS THE NILE.—(Sce page 4.)

This work, of which M. Mongcl was the rngineer, was sanc-
tioned in 1843; it is situated at the head of the Delta, about
120 miles from Alexar dria, 100 from Rosetta, and 12 from
Cairo; i* was designed with the object of raising the low Nile
about 18 § ft., the discharge at that time being about 23,000
cubic feet per second. .

The o'iginal design consisted of two dams or scries of arches
| with arrangements for blocking the channels below them, The
dams were to be connected by a roadway, and cach was to bo pro-
vided with an opening bridge and a lock capable of mising
vessels from the lewer to the upper waters. The end of the
Delta was to be defended by + quay way, and three irrigation
canals constructed, so that when dead low Nile was raised 16 ft.
there should be 10 ft. of water in them,

The arches as shown in the sketch, were to be 16.5 ft.
span, the thickness of the piers 6 ft. 6 in. each, the springing
being at high Nile level. A lock was to be built at the end of
each dam, and immediately above it an opening bridge 49 ft. 2
in. span. The size of the lock on the Rosetta Branch was 49 ft.
2 in. by 416 ft. 1 in., that on the Damietta Branch 39 ft. 4 in.
by 416 ft. 1 in. The number of arches on the Rosetta Branch
is 62, on the Damictta Branch 72.

"The machinery for damming the arches consists of & wrougt t
iron radiating slide door, the two lower stiffening beams, being
hollow and connected by tubes, so that by forcing in air the
entire door should raise itself.

The arches are bedded on a layer of concrete 111 ft. 6 in.
long, 11 ft. 3 in. deep at centre, and 24 ft. 6 in. at ends, with
rows of <hect piling 29 ft. 6 in. long, and an apron of rubble
and concrete 39 ft. 4 in. long on the lower side. The quay
walls and lo ks to be similarly based on concrete.

The whole of these works have been executed, as shown on
page 4, with the exception of the Eastern and Western Irri-
gation Canals, and the machinery for raising the water on the
Damietta Branch. ‘That on the Rosetta Branch was erected,
but the pneumatic arrangement for hifting it by its own buoy-
ancy was f und not to answer, and hfung chains were attached

When completed the doors were lowered and the water con-
sequently rose, but on attaining a differeuce of level Letween
the upper and lower water of 6 ft. 6 in, the whole dam began
to give way, forming an arc in plan, the central part descend-
ing the river about 11 in., & settlement of the foundations of
about 7% in. also taking place, and one of the arches cracked.

The doors were at once raised, the water lowered, and the
experiment has not been repeated, the effect of the obstruction
offered by the piers, being considere | all that the barrage can
stand Repairs to the foundations are being coustantly made
during low Nile, but the engineers have no intention of azain
attempting to raise the water more than at present. Thelocks
are completed but not used, and the gates ave now much ort of
repair, while in order to utilise the central canal its bud has
been lowered.—Engineering.

Woop CarpetinGg.—Wood Carpeting is made of slats of ocna-
mental shapes, glueu or cemented upon a cloth backing. The
slats - rstripes of wo .d, are of different colors, and arranged to
produce all the effects of tesselated flaors. mosaic,work, etc. ;
being about a quarter of an inch in thickness, they williwear
many years. They are finished in oil, and fit together so tight-
1y, that the joints are as perfect as those in inlaid work. ‘The
surface thus produced can therefore be scrubbed, washed aad
oiled, when needed, precisely like other floors, made of orna-
;ng(x;tal woods, which floors they resemble in 4ll respects when

aid.
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RAILWAY MATTERS. M

Pamitioss favaring a new motive power for street railways in
Brooklyn are beng signed at all the ferrics by thousands of
citizens,

Ir tho total length of railroadsin all countries is 146,243 Eug-
lish miles, as has Leen computed, it s not surpnising that
their maintenance, together with the pew construction, takes
more than half the iron production of the world, Europe has
48 per cent and America 47 per cent of the whole,

A Teaxsaxpisgsurvey, made jointly by the Arzeatine aud the
Chilian Governments, loaves little donbt of the possibility of
1ailway communication between the Atlantic and Pacific. Tho
length of ~uch & comnunication would be about 1200 miles, of
which nearly 400 miles are actually made.

A RaLroap is to be built from Pittsburg Landing, on the
"T'ennesseo river, through the great coal and iron region of Ala-
lama to Birmingham, the centre of the iron region of that
State. The road will be 162 mileslong, and will have a maxi-
mum grade of 65 ft. to the mile, and will cost as per estimate
27,300 dols per mile. Birmingham is a railroad centre, and
hence the importance of the road in connecting the southern
railroads with no:thern rivers,

Augricay Ran Inports.—The rail imports into the United
States during the cleven months ending with November 30,
1872, were 186,084 tons, against 200,123 tons in 1871. Theim-
ports in November were very light—only 11,411 tons—Dbut of
these fnports more than one-half were steel rails  The pro-
ducti n of Amernican iron was doubtless much greater in 1872
than in 1871 ; but, on the other hand, there was a larger con-
sumption last year.

To the New York and New Haven and Hartford vailroad
Company is accredited the following brilliant plin for keeping
switchmen awake : It is proposed to have the lever of the
switch in a seniry-box, sov arranged that when the switch is
open the door is shut and lock: d, and can only be opened by
closing the switch. Ifa train comes along while the cwitch is
open it is sure to smash the sentry-box first, and the switch-
man can only save his life by attending to hi< business. e is
not likely to sleep much when trains are due on his irack.

Wie Rorruakine.—Messrs. John and Edwin Wright, of the
Universe Works, Garrison-strect, Birmingham, bhave lately
completed two very large endless ropes, each between three and
four miles long. Oneis for the Wapping Tunnel of the London
and North-Western Railway at Liverpool. It is 6,000 yardsin
length, 5% in. in circumference, and is composed of six sirands
having ten wires in each. The weight of the rope is 34 tons.
‘T'he other roje is for the Cowlairs Tunnel at Glasgow, ond is
5,000 yards long, and weighs 25 tons.

Ax Inox BooMeranG.—A locomotive lately exploded at La-
fay: tte, Ind,, and the Journal of that city say: thatalarge piece
of iron, weighing abuut a4 hundred pounds, tn the shipe of the
segment of a circle, was projected from the wreck, and struck
the wall of Levering and Abernathy's saw-mill about 3 ft. trom
the ground, going through that and a partition within, lodging
against the inside north wall, and playing sad havoc with the
contents of the office through which 1t passed. The distance
from where the locomotive stood was three hundred fect. The
course taken by the mass of iron was most peeuliar—first ap-
ward in a curve, going in a south-wester'y direction untilithad
passed over the saw-mill, then suddenly changing when near
the groun 1 to directly 1orth, and guing ina direct Line through
the walls, 'The erratic movements of the mass of iron canonly
be accounted for by its peculiur shape, being not unlike the
L+ merang of the Australian aborigines.

\WEGIAN NaRRoW GAUGE RanLways.—Another link in the
narrow gauge railway systemof Norway hasbeen completed, in
the Christinna Drammen line, which was opened on 7th of Oc-
tober Iast. This railway i+ 32 milesin length, and is counccted
at Drammen with the 3 feet 6 inch line, rauning to Haundsf.
jorden, 56 milesin length, and with it makiog a cont nuous line
88 miles long, besides the branch to the silver mines at Rougs-
berg, 173 miles, opened in 1872, and another to the Lake of
Krodem, 16 miles. Qwing to the exceptional difficulties in
construction, the Christiana-Drammen Railway has bzen the
most expensive Hfall the narrow gavge lines yet built in Nor-
way. The total cost for the 32 miles was $35,000. For the whole
of it length, the line rans through a most beautiful and pic-
turesque country, and will command alarge and yearly increas-
ing tonrist pass-nger traffic.
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HOWARD AIR ENGINE.

I3

We publish on this page and the next, views ot a new air en- | hour. The inventor, however, claims to be able to reduce tho
gine lately broughtout in the United States,and whick received | friction to i 1b. or less in larger engines, and to carry heats
8 medal at the recent fair of the American Institute in New | high enough to realise a menn available power of 12 1b. to the
York. This engine is the invention of Mr C. C. Leavitt, and | square inch, while expanding the air from one volume to
the inventor claims to have removed the great objections that | three.
have been urged against cugines of this class by securing a! Referring to Fig. 2, which is a vertical section—Fig. 1. be-
comparatively high working pressure, without heating the | ing a perspective view—A represents the induction valve of
metal to a greater degree than is done in the steam engine, by 1 the air-pump,and B tie air-pump plunger. C and D are stop-
heating the air at constant volume'without irregular movement | valves in the air passago from the pump to the fire-box. The
in the working parts, sad by focding the fire automatically, air passage, as two branches. The branch, E, leads to the five-
80 28 to obtain an uaiform power. The engine has the tire-box | box, and the branch, F, is the exhaust passage from the cylinder
directly within the cylinder and uses the products of combwus. | of the engine leading back to the general passage of which G
tion to drive the piston. ! is the exlaust port. The valve which opens or closes the

‘The following description hasreference particularly toasmall | port, G, is actuated by a cam, H, and a suitable connecting
engine only 6 in. bore,aud 6 in. stroke runuing 150 revolutions. : rod, T is the piston of & hiot-air cylinder. ‘I'his piston is lined
The indicator cards here published were also taken from this ' with soapstone, and so made that a littleannular space is leit
engine. Thecoal account while running was 1} lb. per hour. ' between it and the upper half of the crlinder, except at the

The cards when worked out give a power of 9 1b. per square
inch mean pressure, cqual to 126 foot-pounds per stroke on
the 6 in. piston, while the friction brake showed 60 foot-pounds
per working stroke as the power transmitted to the wheel
Hence the friction diagram givesa mean of 4 52 b persguare
inch. Under the above circumstances, therefore, the engine
developed 0.27 effective horse power, and the cousumption of
iuel wasat the rate of 1.63 1b per effective horse power per

top, where it meets the cylinder to form an air-tightjpacking.
"The lower part of the cylinder is thickly lincd with soapstone,
as is also the fire-pot immediately below it. The exterior of the
hot-air cylinder is protected from the heat by a cold-water
jacket. The heat, however, is no so intense but that this
jacket may be dispensed with.

‘T'he shaft, J, driven from the cone pvlley on the fly-wheel
shatt, operates the coal-feeding apparatus by an automatic ar-
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HOWARD AIR ENGINE.

rangement. The coal is placed in the hemispherical recept-
acle, K A semi-circular feed-bar, M, oscillates on a pivot, and
at each oscillation raises on its inner end a small supply of
coal. A wire brush, N, which has a horizontal movement,
brushes off the coal thus raised into the open mouth of the
cock or gate, L, the latter being so constructed that it com-
pletely closes the passage to the fire-box, both when receiving
the coi.l and when delivering it into the cylindrical passage in
front of the plunger, P,  The plunger P, is actuated by an
arm, Q, linked to the rod, R. When the fire-box is full, the
plunger, P, meets s0 much resistance as to prevent its recipro-
cation. Itthen causes the belt to slip on the cone pulleys, and
thus retards the feeding,

O is a dampes placed in the port of the induction valve of
the air-pump. This damper is controlleu by a governor,
chown in Fig. 1, and which jr driven from the grooved pulley
on the fiywheel shaft. When the damper closes, it causes a
partial vacuum in the cylinder of the pump, resisting the
ascent of the piston, and thus reducing the power of the en-
gine,

As the pump piston rises, air enters at A to fill the pump
cylinders. 'The cranks of the pump piston and the hot-air
cylinder piston are set at right angles. ” It follows that on the
descent of the pump crank to the lower centre, the hot-gir
piston will have passed the bottom centre, and will be at mid-

| stroke.  When the pump piston is at mid-upward siroke, the
| hot-air piston crank will be at the upper centre, and the hot-
air piston will beat the end of its upward stroke. When the
pump piston arrives at the end of its upward strcke, the hot-
"air piston will beat mid-downward stroke, and when the pump
piston 1s at mid-downward stroke, the hot-air piston is at the
end of the downward stroke, being brought to that position by
; the motion of the fly-wheel, When the hot-air piston is at the
cnd of the upward stroke, the exhavsi takes place. The hot-
- air piston then descends to mid-stroke, when the pump piston
i beginning to descend, the cold air from the pump cylinder ex-
hausts, together with the hot-air from the hot-aircylinder, the
' mingling of the cold and hot-air so far reducing the temper-
ature that the cxhaust valve is not injured.
"The cold clean air passes last through the exhaust, frecing
th surface of the valve and seat from dust, so as to permit a
; complete closure of the valve The exhaust closes a little in
advance of the full descent of the hot-air piston, and also a
) little  before the pump-piston reaches the mid-downward,
stroke, giving « little compression, as shown In the diagram,
 Fig.3. Then,as the pump-piston istraveiling rapidly down-
waid, while the hot-air_piston is rising slowly, having just
passed the centre, the air is cordensed somewhat by the force
of the fly-wheel, the combined negative force of these two com-
pressions heing represented by that portion of the diagram,
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1ig, 5, lying tu the left of the central vertieal line, this oo
representing a little more than half the revolution of the crank.
As the hot-air piston rise: rapidly after passing the lower
centre, the pump forces the air remaiming in it into the fire-
pot. The rapid expansion of the air in heating now forces
thlc hot-air piston upward, moparting momentum to the fly-
wheel,

The valve, A, is of brass, faced with leather, To prevent
the noisy fluttering of this valve, it is operated or steadied by
a light stecl finger, manipulated by a delicate cam and rod not
shown in wuther view. The valve, C, opening within the
passage, is simply of brass, and is accessible from the inside
of the pumnp by removing the seat. The pump piston is packed
with the very best oak-tanned cup leathers, carefully turned
aund fitted, and is stated to reyuire no attentton—beyond being
lubricated—for luug periuds of time.  The valve, U, is simply
a damper valve, made of light Russia iron, and never has to
be air-tight. It might scem, at first »ight, that this valve
would becume vverhieated by the exbaust air, but it must be
considered that the cold air strikes this valve on its way to
the fire, and this added to the radiation from the valve itself,
keeps it at such & moderate tewperature that it is tound never
to overheat.

The packing found most convenient is the common soap-
stouc packing. The vyhinder bang open at the top, 1818 very ¢
cwunvenient to apply a small portion of tailow, or tallow and 4
bueswax, vecasiunally,  The packing 15 kept screwed down
by means of a fulluwer ring turned with a spanner.  The en-
gine is provided with sclf-oilers wherever practicable, and ¢
being transparcnt they need never be aliowed to get empty. |

Fig. s shuws the card of the hot oyhader, the exbaust end 4
Leing on the 1eft hand.  The scale sbows pounds  per square |
inch, It will bu obscrved that the engine goes very hghtly
vver thedead centres, and that the pressure continues to rise §
until the ceutre of the stroke is reached, where itattains near- |
Iy 20 1b. to thie square inch, & resuit unprecedeuted in air en.
gines. Thc gradual increase is caused by the fact that the
confined air is at that time passing from the cold pump through
the fire and intothe hot cylinder without change of volume,
and conscquently the full pressure is wot attained antil the
wholc of the air is transferred to the hot cylinder, when the
pressure attained is in proporiion to the heat received. The
pump diagram, Fig. 4, shows planly the jucrease of pressure
to the end of the pump stroke.  The atmosphenc line on the |
right hand «nd of this diag.am shows the time the pump g
throwing air through the poit G. it must be vnderstood that
the pump stroke is completed at the middle of the cylinder
stroke, and vonscquently the resistance of the pump is almost
always overbalanced by the power of the cylinder.

Fig. 5 isa stress diagram, and is constructed as follows ;—
The foree ¢acrted by the pressure on the main cyhuder to
turn the crauk is sct off o the right of the central hine, ¢ be-
ing the top vento o of the wranh aud & puint padway betwegn
a and d, the butewm contre. Call this line Le. The resistanc. 4
of the pump duiing the same purivds of tume are set off on the
left of the line dc. Thus su wucs of this resistance as ex-
ceeds the puwer given out at that instant projects on the lett |
of the straight line and is negative furce. The pump centresat |
6. The upper Lalf of the diagram abuve, g, 18 the portion of §
the revolutivn betweun the Jusing of the port, G, and the
lower centre of the crank.  The runanniog part of the revolu-
tion, :¢, from the tup centre to the Lifting of the valve, G, 18|
passive. The dotted lines shiuw (e offect caused by closing
the purt, G, when the c3linder is at the buttom stroke. It wall
be obscrved hiere that the puwer of the wngine 1s positive for |
over three-quarters of the strohe, and that the negative power |
is vary small.  The rusult is that the cugine runs very steadady
with a light fly-wheel, and is casy to start.

A New Steax-Steenine Screw.—There was a largeattendance
af the members of the nited Serviee Tnstituti n at White-
ball-yard recently  (\dmiml Fllint in th~ chair), when
Captain G W Rremner delivered a lecture upon & new steam-
steering serew which he bas reeently invented.  The object of
his screw is to effect the turn ng and manaeuvring of a ship, and
it claim~ to do this without the necessity of heatway. The
invention was described in detail by Captain Bremner.,

U. Garvou comes to the conc usion that the main causc of the
decomposition of eggs s the prese ice of small organisins which
must have formed in the eggs while in the oviducts of the fowl,
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PRUFESSUR TYNDALL ON LIGHT.

The cminent English scicntist and investigator, Professor
John Tyndall, has for the first time, appeared before a New
Yurk audience, aud in two masterly discourses has opened 8
series of lectuics on the subjuct of ¥ Light” Familiar as we
are with the admirable worke of this learned author, we natur-
ally cxpected an able and entertaining disquisitivn on the
pro'ific subject he had selected, but we conf.ss we were un-
prepared for so excellent, clear and scholarly an elucidation of
the most elementary principles of physics. e fairly placed
light in a ncw light, and, by his simple explanation of theory
and splendid execution of experiments, illuminated, with the
brilliancy of his geniu~ even the dazzling rays from which he
drew such treasures of learning anil thought.

It is a matter of regret to us th.t the pressure upon our
co'umns and the rapid sequence of Profussor Tyndall's lectures
preve nt our giving them 1erbatim, but the most interesting
and striking portions will be carcfully sclected and prescented
as fully as our space will admit. An allusion to the favor with
which his books were reccdved in this county, aud the Cr-
cums'ances which brought abuut his visit to the Cuited States,
constituted the introductory remarks of the opering di-course.

After briefly alancing at the birth of science and in a few
words tracing its progress to the time of Newton, the lutures
entered upon Lis subjpdt proper at its very buginning. The
ancients,lic said,satisficd themselves that Lighit moved in straight
lines, they a'so kuew that these lines, or mys of Lght, were
reflected foom pulished surfaces and that the angle of incid nee
was cqual to theangle of reflection.
stitutes our starting puint. Tu he svuree of light .o Lu employed
during the experiments attentivn was a-ked, and after alludiug
to the generation of heat and light by combustiun, Frofessor
‘Tynda'l brought together coke puints, which Leing attached to
the poles of a s v.all voltaic battery, glowed with a white heat,
Whence comes this heat? Suppose, in the first instance,
when the thick wire was employed, that we had permitted the
action to continue till one hundred grains of ziuc were con-
sumed, the amount of heat generated in the battery would be
capable of acenrate numerical evpression  Let the action now
cont nue with this thin wire glowing uatil one hundred grains
of zinc are consu ed. Wonld the amount of h a1 generated in

{March, 1878,

This hnuwladge con- |

the batt ry be the same as before 2 No, it would be 1 s-by the |

precice amount generated in the thin wire outside the battery.
In frct, Ly ad ling the internal he it to the eterna’, we obtain
for the combustion of ou - hundre t grains of zinc a total which
never varies.  Here, continued the speaker, we have an illus.
tration of the constant law that in physical nature we have in-
cessant ~ubstitution, but ncver creation,

I'rofessor ‘Tyndall then added some further remarks regard-
ing the clectric light, saying that it would counstitut: the mode
of i'lnmination for experimental purposes, and noting the fact

that, during the intense gluw of the aibun, the c¢ye failed to |
se: the coke points whence the light issued.  This, he stat-d, |

is due to the <pherical aburmation of the organ, or in uther words,
that the circumfercntial and central rays have not the same
faene  To illustrate by means of a lens, the cartbun points iu
the latern wer  projected un the screen. The image was faint
and n arly obliteratc 1 by a Lalo of Light by which it was sur-
rounded. .\ imilar offuct is produced in the oye, the Llur of
light upon the retina being suflicient to Gestrey the definition
of the retinal image of the carbon.

The th oretical !ifect of the cye were alluded to—its vpaci-
ty, want of ymmctry, Jack of achirumatisin and absulute blind-
ness in part—whidl, said the speaker, caused b omiaeut

Grrman plilosophit to say that, if any optician sent Lim an .

fustrument so full of faults, he would return it with the severa
cst censure.  Referring to the

PROPAGATION OF LIGHT,

its rectilineal nature may be shown by the simple experiment
of allowing the rays to pass throngh a minute onfice mnto a

( darhened chamber, where exteinal objects will be projected

reversed ©oon a screen,  Every strmght ray  proceeding from
the object stamps its color upon the screen, and the sum of all
the rays forms an image of the object, which is scen inverted
because the rays cross cach other in the aperture. To explain

this fact, the lecturer made a small perforation in a shect of -

tinfoil stretched before the light in lus lantern. A smngle re-
vutsed, though blurred, image of the carbon points appeared on
the screen. A second aperture produced another image, several
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orifices n number of images, until if the foil be removeq alto-
gether all these bright figures run together and combine to
form the circla of clear light,
ILLUSTRATION OF A LAW OF LIGHT.
The Iaw that the angle of incidence is equal to the angle of
retlection was experimentally illustrated by the s:mple appara-
tus shown 1o Fig. 1.

INCLDENT Way

A straight Iath is placed as an index pcrpendic:ular to a small
mirror, A, capable of rotation. The beam of light from the
lantern is received upon the glass and reflected back along its
line of incidence. The index being turned the mirror turns
with it, and at cach side of the former the incident and the re-
flected beam- are seen tracking themselves through the dust of
the room. This device enables us also to illustrate the law
that, when a mirror rotates, the angular Yclocity of the beam
reflecting from it is twice that of a reflecting mirror. That is,
referring to our engraving, that while the mirror B passes
from the perpendiculur to its represented position of an angle
of 450, the beams diverg . to aright angle or 900. This is shown
by mere inspection from the position of the index.

Passing to the subject of

REFRACTION,
Professor Tyndall gave & short historical sketch, of the course
of inquiry 1nto the phenomenon from the year 1,100, by Alha-
zcn, an Arabian philosopher, to the first discovery of the prin.
ciple by Willebord Snell in 1621. ‘The bending of the ray in
passing from a thin to a dense mediure was admirably illus-
trated by the apparatus shown 1n Fig. 2,

z
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t .« lecturer observing that he preferred to produce direct opti-
«al proof rather than ask the audience to believe facts from
chalk lines on the black-board. A circular vessel with its two
sides of clear glass is partially filled with colored or turtad
water , A is a muvable inclined mirror which may be placed
at any point un the periphery of the dirdde, sv as to reflect a
beam of light frum the lantern cither perpendicularly to the
surfacc of the watet ot obliyucly, as rentesented.  Strihang the
liquid perpendicularly to its surface, the course of the ray s
shownin a Lright - ertic 1 line in the wata, so that 1t 15 unre-
fracted. Mcanwhile the beam passes unscen through the air
abuve the water.  Laughiogly observing that he was not ad-
dicted to the small ice of stmavkiog, Frofessor Tyndall it o
ciga: aud pufied thic sinvhe into the space 2, when the track of
the ray became Jlearly apparent.  Moving the mirror A to the
positivn shuwn .o the cut, the beam wwas caused to striko the
liquid obliqucly, when refraction was clearly produced as re-
prescated.  Sucll’s discovery that the quotient (the index of
refraction), obtained by dividing the sine of the angle of inci-
dence by the sine of the angle of refraction, was always a con-
stant quantity for the eame medium, whatever the (bhiquity of
the rays may be, was then graphically describedand referred to
as onc of the comer stones of optical scicnce.  This was ap-
plicd by Descartes to the
EXPLANATION OF THE RAINBOW.

The bow is scen when the back is turned toward the sun.
Draw a straight line through the spectator’s eye and the sun ;
the bow is always seen at the same angular distance from this
line. This was the great difficulty.  Why should the botw be
always, and at all parts, forty-onc degrees distant from thisline 7
Taking a pen and calculating the track of every ray through a

AND MECHANICS' MAGAZINE.
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rain drop, Descartes found that at one particularangle therays
emerged from the drop simust parallel to each other, bang
thus enabled to preserva their intensity through lung atmos-
pheric distance, at all other angles the rays quitted the drop
divergent, and through this divergence bueame practically lost
to the eye  ‘The particular angle Lo referred to was the fuce-
going angle of forty- ne degrees, which obscrvation had proved
to Leinvariably that of the rainbow,

Newton's experiment with the prism was then deseribed, and
scrved to introduce the subject of the

FHENOMENA OF COLOR.

Various well known experiments were made inthe aualysis and
synthesis of light, proviug that the colurs of aspectrum may be
squeezed or blended tugether by the aid of a lens ; that an
image of the cartbon puints, whenee the lightissues, may be
built up from the volors of the spectrum, and that, i virtue of
the persistence of luminous impressions upon the retina, the
prismatic colurs may be mized together 1n the cyeatself, the
impression of whiteness being the result.

DISPBRSION

i~ the drawing vut of & white line into a spectrum.  Newton
suppused that refraction aud disperston were mseparable, but
Dollund shuwed that, by combiming two different kinn  of glass,
culoms could be eatinguishied still leaving a restdue  retrac-
tion, aud Lu coploy ed this restducin the constructtot Hf achro-
matic lenses.  This point + as illustrated by throwing & beam
through a prism of water aud morhing with & pointer the po-
silivn of th. spectium vn the screen ; then, by adding a prism
of glass, a white image was produced, which, compared with
the point noted, was still considerably refracted. The refrac-
tion and disp.rsion of bisulphide of carbon, as compared with
water, was alluded to in order to show the great extent and
richness of color of the spectra of the furin.r substance,

WHAT 1S coron ?

Natural bodics bave showered upon them, tn the white hight
of the sun, the sum total of all possible colors, aud their action
is limited to the sifting and appropriating from this total the
colors which rcally belong to them and rejecting those which
donot. The portionrejected gives them their hue. But what
is black 2 Throwing a brilliant spectrum upon the screen, the
1 cturer placed a piece of black rivbi-n 1n successton in the dif-
feren colurs. It quenched all, and consequently blackness 1s
the result of the absorption of the constituents of solar hght.
Taking a sccond picee of ribbon he held it in the red portion of
the spectrum |, it appeared as black as the first picce. He then

a vivid shade of that color.  Therctore the ribbon absorbs all
the red and yellow i ht end offers mnere darkness to the eye ;
while it rejects the green and blue shadues, appeanng of 1ts pro-
per hue. The same was sumilarly shuwn with a red rnibbon,
which absurbed the green culor and rejected the red.  Why s
it that on luovhing at objects through a red glass, all are inged
with that hue? This was a.swered by passing the dispersed
rays through such o colured glass, when the specaum howed
nothing bLut the red, all other tants bung quenched. A blue
glass allowed bLlu, indigo, violet and green mys to pass, and &
yellow glass permitted only the transmnssion of green, yellow,
oiange and red. A very beautiful expenment was made with a
solution of purmuangauate of potash, which 15 2 very exqusite
purple and unlike the pure tone of that tint in the spectrum.
Pas:ing the light through the prism of that liquid, it was found
that nut vuly the purple but the red rays were allowed to pass,
50 that by the mixture of these colors the unusually beautiful
shade was obtained.

BLUE AND YELLOW DO NOT MAKE GREEN

but white, as they arc complementary colors,  Why is it then
that by mixing chroms ycllow and Prussian blue we obtamn a
green pigm nt? IL was shown in the course of the above ex-
periments that a blue glass permits not only the blue of the
spectrum to pass through it but & portion of theadjacent green.
A yellow glass, though cutting off the blue, alco allows the
passage of the green.  This may be expressed as follows, repre-
senting the colors by their {nitials, those absorbed being in
italics, thus: Blue glass, &, 0, ¥, G, B, I. V, ycllow glass, K,
0,Y,G, B,1 V. Now combine both glasses, together they
destroy every color but the green which as experiment proved,
appeared singly on thescreen,  Conscquently the blueand yel-
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low powders when mixed to.
gether absorb all other colors
and appenr to the eye as of the
only color to which both are
transparent. The blending of
blue and yellow light to make
white will be explained in a
subsequent lecture.  In conclu-
sion, said Profussor Tyndall, we
may profitably glance back on
tiae web of relations which these
experiments rovesl fo us. We
have, it the first place, ins dar
light an agent of exceeding
complexity, composed of innu-
merable consti uents, refrang-
1ble in different desraes We
fi1d, secondly  the swms and
mole ules of hodies gited wath
the poower of sifting sular 1 ght
i the most vario s ways, and
producing by this sifting the
culors ubserved in patuie and
art. Tudo thisthey muat possess
a molecular stru ture commen-
suriate 11 compleaity with that
of hightitself Tlundly, we have
the human eye aud bramn so or-
ganized as to be able to tahe in
and distinguish the multitnde
of impressions thus generated.
——Sctentsfic A uerican.

THE NIAGAD' A SHID-
ELEVATOR.

Our illustration of the above
recent inventiot: is trom Frank
Leslie’s. 1t is a contrivance to
mise and lower, in suspended
and perpendicular line, a largo
ship from oue water-level to
another, and wholly dispenso
with the old fashioned lochs.

By this device, vessels of
1,200 tons canying capacity
are to he mised and lowered
300 feet, at Lewiston, to over-
ot one it the fulls and
topods o toren Lahes L and
enitarto, 1n the space of tittoen
nuuutes, thus saving nearly
two days in the time of a slup’s
voyage from the Fast to the
West,

The wasting or passing of
water from the upper to the
lower fevel is provented, for
two of these supension luchs ur
clevators will vperate ike 1wo
b kets 2 well—one Bhip
will pe rajsed as  the other s
lowered, and a» much water
carried up as 1> brought down

Th vn maving s ned desipine
td tooubiae e all the fonns of
the uventiol, o thy . tvu-
lars of the norhing ma lanery,
which huows ver, are more or
bse matters of 1% tail, and tuo
vernmtnets for o columns
The simy Vst form for ailustra-
tion is the single clevator
This is made wholly of iron, and
raised and lowcrea in the open
shaft, Dbeing  suspended by,
means of numerons wire cables
passing over pulleys, at one end
of which are weights thatin the
aguregate cqual the weight of
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the lock, full of water, with the vessel floating thecein. The
power to start this equipoised mechanism from its state of rest,
and to overcome friction, is so inconsiderable as not to require
comment.

The inventors are Horace H. Day, of New York—whose
numerous devices of elevators, inclined planes, ete., to cheapen
the cost of the Niagara Ship Canal, are known to the country—
and the eminent scientist, Profesrsr Samuel D. Tillman, of
New Jersey, now, aud for many years, connected with the
American Institute of this city.

By this process it is claimed by the inventors that $8,000,000
can be saved in constructing the James River and Canawha
Canal, Va., where it crosses the Alleghany Mountains. They
also believe that they can reduce the expense of constructing
the Interoceanic Canal across the Isthmus of Darien by from
$30,000,000 to $50,000,000.

HYDRASTIS CANADENSIS, OR GOLDEN SEAL, AND
ITS ALKALOIDS.”

Dr. Van der Espt has recently presented to the Royal So-
ciety of Medical and Natural Sciences at Brussels an interest-
ing memoir upon the Hydrastis Canadensis. This plant, kuown
also under the name of Golden Seal, is as its name indicates,
& native of Canada, and Lelungs to the order Ranuanculacew. 1t
is the rhizome, which is yeliow, lactescent when freshly frac-
tured, tortuous, and composed of nodose, fleshy tubercles,
furnished with numerous long fibres, thatis employed in me-
dicine. Two alkaloids have been found 1n it: one yellow,
berberine ; the other white, bydrastine.

Berberine, which is also found in the barberry, calumba
root and elsewhere, appearsin the form of small concentrically
grouped prisms, or cicar yellow silky needles. It is inodorous,
but posscsses a persistent bitter taste ; it is slightly soluble
in culd alcohol or distilled water, and perfectly insolubte 1n
ether. With hydrochloric acid it forms a salt which crystalli.
zes in slender yellow needles.

Hydrastine crystallizes in white shining four-sided prisms,
which lose their transparence upon desiccation. Itis very
bitter and pungent, and provokes in the mouth a feeling of
numbness which causes it to be employed in Americaasalocal
anesthetic. Nearly insoluble in water, it is frecly soluble in
alcohol, ether, chloroform and benzine, As the last three do
not dissolve berbenue, the hydrastine may be easily extracted
by treating the powdered root in a displacement apparatus
with either of those solvents. The proportion so obtained is
about 13 per cent.

In America neither berberine nor hydrastine is prescribed,
but a crystalline substance known under the name of hydras-
tin, which is said to be a mixture of hydrochlorate of berber-
ine and hydrastine, The purity of this product depends upon
its mode of extraction. Among the processes indicated, that
of Professor Wayne is the most simple. It cousistsin the
maceration of the powdered root of the golden seal and dis-
placement by cold water. The product is treated with hy-
drochloric acid, the precipitate separated by filtration, and
washed, treated with alcohol and left to crystallize,

The hydrastin appears under the form of yellow acicular
crystals, without acid or alkaline reaction, aud yielding upon
trituration a clear yecllow powder. It is soluble in boiling
alcohol, insoluble in cold alcohol, ether, chloroform, spirit of
turpentine and distilled water ; but these various liguids ac-
quire a yellow tint and contain hydrastine.

The rhizome of the golden seal 1s a bitter tonic anslogous to
calumba. Itis administered in the form of powd :r, in doses
from halfa gram to a gram and a half. The hydrastin is pres-
cribed in doses of from five to fifty centigrams. In larger doses
these substances act as laxatives, similarly torhubarb. This
latter cffect, in the absenco of any catbarticor irritant princi-
ple, M. Van der Corput thinks would be due to a kind of in-
digestion, or tho stimulation of the mcchanical action of the
digestive organs under the influence of large doses of the drug.
The affections for which it is stated hydrastin may be bene-
ficially employed are those conuccted closely with atony and
increased sccretion of the mucous surfaces. A decoction for
external use is prepared by boiling thirty parts of the bruised
root in tive hundred parts of water.

* “L'Union Pharmacoutiquo,” vol. xiii., p.
Médicalo.” ! g

321, from * L'Union
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THE PROPOSED GILBERT ELEVATED RAILWAY IN
NEW YORK.

Not content with street tramways, which, howovor convoniont
they may bo to the passengers who uso thom, cortainly cause

a good deal of annoyance to the drivers of other vohicles jang |

not content with locomotive engines pufiing and gnorting in

the midst of their public thoroughfares, our entoerprising Amor. |

ican cousins are now about to utiliso tho alrabovoe their heads
for transit purposes. Not by means of balloons, or other
acrial machines — the practical adaptability of such contri.
vances remsins yot to be discovercd—but by means of a rail.
way elevated upon pillars above the roadway, us shown in our
cngraving on page 13. The idea i8 not altogother unknown
in this country. It was onco sgeriously proposed to mako a
railway on top of the arches which formed tho arcado formerly
so well known to Londoners as the Quadrant, continuinyg the
covered avenue from Piccadilly to the top of Portland Place;
but we presume that the scheme was abandoned because the
first-floor storoys of the houses would have buen rendercd
almost uninhabitable. An acrial railway for thv conveyance
of hight goods in baskets alung an endless wiro ropo was pro.
jected some years ago in the north of Englaud, but, as far as
we are aware, has never been practically adopted,

The railway represented in our picture is invented by Mr,
Rufus A. Gilbert, who 1s also the inventor of the Elovated
Pneumatic Railway , and a company for carrying out its de.
gign has recently been incorporated under an Act of the State
Legislature of New York. [Lhe plan, says an Amvorican au.
thority, combines great strength with lightness and beauty ot
architcetural design, and 18 so arranged a8 to Ugy steam us a
motor for passtugers and the pneumatic disputch for parcel
traffic. The radway 18 clevated about 24 it, above thu middle
of the street, and rests on arches, which are supported by or.
namental columns placed along the line of the kurbstones, ieav-
ing the foot pavement and the roadway clear for ordinary
traffic. ‘The telegraph wires are to bo carried on the arches,
and the columns support the gaslights. 1t 18 claimed thut the lat.
ticed girders whnch support the railway will not {uterfore with
the hght, and, that owing to a peculiar construvtion, the nosse
of the trains will hardly vo noticeable, By meaus uf screens,
the horses in the street below will be provented from seeing
the trains. The railway will be located on both the cast ana
west sides of the city, and will ran from the Battury to Harlem,
that is, the whole length of Manhattan Island, and 18 oxpected
to cost 700,000 dollars per miis.—Graphic.

NOLAN'S RANGE FINDER.

Our illustrations of this new form of telem.ter will ba jnte.
resting to Canadian marksmen and to others, They are from
Engineering. The following description of it I8 taken from o
pamphlet recently pubhished by the inventor, Tho sketchis
will supply the deficiencies in the description,

«The iufantry range-finders are worked scparately or in
paiss ; the only differeuce beiween the follows of the pair are
that the positions of the mirrorsand of the figuring are invert.
ed in a tight or left rauge-finder,

«Thy'intantry range-finder may be made to work independently
of amusket, but thedescription givenis that of arauge-findur
adapted to the stuck ol a Saider 11fie ; 1t consisis of a sextunt
and of a m-chanical calculaior ; the sextunt tits on oneside of
the stock of the rifle, the calculator on tho other, The sexwunt
does not resemble the ordinary pucket sextunt ; it cunsists ola
stout steel plate, about 7 in. lougand 2 in, wide, to whith is
screwed a mirior ; a tangent screw moves on this plate a stucl
limb with a second mirror attached.

«The sextant plate 1s fastened L0 a stock, recessed for the
purpose, by hinges, and shuts snuff-box fashion, making no
change in the shape of the stuck whennot in vse. Lhy calett
lator receives the base in paces, but gives thoanswer in yaras.
A taps graduatey in pacesand a par of ritles will got the
rango inless than half the timo occupiod by a singlo ritlo,

——

et ——
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«The infantry runge-finder has been tried before two com-
mittees. The firnt was aeld in November, 1870, and consisted
of Major Kirk, 9tst Higalanders; Captain Chapman, Deputy-
Instractor of Musketry ; Lieutenant Creagh, 42nd High-
landers,

“The chief (rial in this case was a match between the instru.
ments (worked by private soldiers), against six picked judges
of distance, at ranges varying from 500 to 1000 yards, the dis-
tances being takean on infantry soldiers.

Corrootdistancorin-l o) 200 {00 |05 {935 [s30 |75 |5%0
Bt Bome ol sl las| slw!law|»
igxzélmgn ::iv:to 20 s ]2 s |u |
Rood .- s 40 | 20 [100 {145 | 5 {130 { 65 | 80
o 72 oy | o0 100 {155 {85 | 60 | &5 [ 10
Lk HHARHHHE
ottt . | 80 | 0 [100 |15 | 45 {70 |35 | 10
B oena et ol so lso fus [ s {w] 5]

« At Woolwich, in July, 1871, theinfintry range-finder was
tried before a committze, consisting of Colonel Wray, Royal
Artillery, C. B.; Captain Glynp, Royal Brigade ; Captan
Fryer, Rifie Brigade ; Captain Noble, Royal Artillery, Captain
Rawling, 48th Regiment.

 The judging party in this case did badly, because they had
to guess on fixed points instead of on men, to whose uniforms
they were accustomed, their errnrs at 9 ranges were, 0, 20, 40,
45, 52, 70, 116, 150, 275. The average error of the range-finder
was under 15 yards.

5. (555
=8 | 237 REMARES.
a8 1524
he -
1st trial 1 hit ! 'Romainder over targot.
About 900 yards " 1 5 hits Some short, some ploey
2ad trial. 1 hit Remaindor sll over.
About 500 yards ol hits |Somo over and two short.
3rd trial. 0 All ovor,
About 600 yards 14 hits [Remaindor close to :iarget, loft
ggget foll dowa, prop knocked
ay.
4th trial. 2 hits Romainder over.
About 550 ynrdsg g 16 hits |Remainder round target.
Sth trial. 6 hits Romaindor over.
About 750 yards 15 hits |Remsindor short and closo in front
of target,
6th trial, 3 hits Reomainder over. Too high.
About 850 yards 7 hits |Komainder close in frontgof targot
and to right.
Tthiteiat, €1 hit Romaindor ovor to i
About 700yardsz gy J much. r o tho right, vory
2 bits jRomainder about 20 yards short.
Total Hits.....|14 63 ]

Rough Table for Practice with Roller.

Tapo, First Anglo. l Socond Anglo. 1 Rango (noarly).
50 40 30 32
50 30 " 1919
50 97 1146
5 90 513 4000
50 61 6 B0
50 9 53 30060
&0 90 69 2300
50 2 2R 2600
50 41 1 2400
50 47 1 2200

15
Tapo. First Angle. ] Socond Angle. | Rango (nearly).

50 50 92 2000

50 35 4 1900

50 40 99 1900

50 30 [ 1800

a0 30 2 1700
100 80 10
100 133 9 7640
100 37 3 320
100 80 20 2202

25 9% 1 0 5730

25 97 ! %3 1910

PA] 32 13 355

25 0 0 513

On the low figures to the left of the cypher.

31} 80 12 1050

50 b 9} 1440

100 37 3 1430

25 3 37 358

% A new class of trial was here introduced by firing at a
wooden targ t, 1R x 6 ft, at vaivus di tauces, Four marks-
men of tha Rifle Be ga le; judging theic own Jdista ¢ 5, w re
pitted against f,ur men of the same regiment (not all marks.
men, whe used the range-finder.

“In th first four series the men advanced on the targeots,
the ! st threw series they retired ; the result being that the men
nalfluml]y jntgel much better retuing than advancing.  (See
table.

#The infantry range-finder has only about one-tenth theac-
curacy of that used fur artillery. Still & single nfle altered to
take it woul | permit & company t, kuvw its ranges in any de-
fensive position — as inlantry men jace pretty accuraiely no
fresh article of equipment need necessarily be carried —its uso
can be learned by uny man who knows how to read figures ;1ts
ingeriion weakens the to. of the butt of the rifle, but still leaves
that portiun stionger than the small of the stock, the present
weakest point ; an extra 13 1b. has to be curried, but there is no
otner inconvenience,

“A par of rifles so altere §, anJ the addition of a measuring
tape, will pe'mit of the distan.e being tahen wih g sufhcieat
rapidity lor offensi.e opeiativn,, The iustiuaent 1s peculiarly
adapted to work on broken giound. 1t must be, however, al-
lowed that in comparison wih the range-finder for arvllery, the
mfantry range-finder is untried.

(To &e continued.)

STEAM TORPEDO LAUNCH.

Weillustrate on the noxt page a steam torpedo launch built in
England for a foreign Government, under the superintendence
of Mr. Hunter Davidson, of the United States navy. The
launch, as weli ag the machinery, was constructed by Messrs,
Yarrow and Hedley, of Poplar ; both are of the ordinary type,
for which the firm have acquired a reputation. The dimen-
sions of the hull aro :—Length 30ft.; beam, 6ft. 6in., with
draught of water of 2{t. 6in., when equipped ready for work,
and a speed of cight and a half statute miles an hou. with 70 1b.
of sttam. The boiler is of the ordinary tubular type, and the
engine direct-acting inverted ; the boiler being ticed at its after-
cnd enables the engineer to attend to it and regulate the engines
without moving from one position. The exhaust stecam is
passed into a large chamber before issuing into the funnel,
and is arranged so as to be perfectly noiseless in its escape—a
most essential requirement, Fixed to the stem is a brass
sheave, and a few fect aft are two angle iron upright guides,
arranged 5o as to admit a lony pole passing through them, and
over the bows of the launch into the water, suitable tackle
being fitted for hauling tho pole in or out at pleasure. For-
ward of the machinery is a space sufficient for the accommoda-
tion of two or three men, ono man having chargoe of the steering
wheel, which is placed in the position shown; this space is
completely protected by a permanent steel shield, sufficient
opening only being provided in front for the steersman to look
out. The engincer aft, in like manner is protected by a
sliding steel covering, which ho can pass over himself when
required,
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STEAM TORPEDO LAUNCH.

‘The object of this little craft
is to attack any description
of vessel below the water at its
most vulnerablo part; suflicient
dynamite, which is the explo-
sive used for the purpose, is
carried at the cnd of the pole in
a suftable torpedo, to penetrate
tbe thickest plates hitherto
used in the construction of the
largest vessels afloat, and from
the results of repeated experi-
ments it has been found that
if the torpedo pole project not

less than 22it., and provided
the oxplosion takes place at
leagt 7 ft. below the surface of
the water, no fear whatever
need be entertained as regards
the safety of the launch itself,
the water forming a suflicient
barrier to give ample protec-
tion from the shock.

‘T'he explosion of tho torpedo
which, to be effective, must
take place at the moment of
contact with the plate to be

penetrated—is not effected by |

means of a percussion fuse, but
by a galvanic battery plnced
inside the launch, and under
control of & man who is along-
side the stecersman. This bat-
tery is only in action when the
explosion is about to take
place. The torpedo pole is
made of teak, hollow, through
the interior of which two cop-
per wires are led from the
battery to the torpedo, ar-
ranged in such a mannper that
the blow, on striking the ship's
side, makes contact and com-
pletes the circuit, causing the
explosion to instantly ensue.
We have explained thus much
to make the general airange-
ment clear to our readers;
furthet details weare, howevcr
not at liberty to publish.

A few experiments were
tricd at Mcssrs. Yarrow and
Hedley’s works to determine
upon the thickness of shields
to be used, which were required
to be proof against rifle shots
fired from the deck of the
attacked vessel direct down
upon the launch. A breech-
loading short Snider was used,
at a range of cight yards, fired
point blank. The ball in most
cases penetrated 3-16 of an
inch iron plates; 3in. Bessemer
steel plates were picrcedin like
manner; 3-16in Bessemer steel
plates, which were adopted,
the balls in no case passed
through, but they were in-
dented, on an aversge of sc-
veral trmls, to an extent of {
of aninch. ‘The diamcter of
the bore of the rifle i3 <577 of
an iuch; weightof ball, 1}oz;
weight of powder, 23 drs. ‘The
little vessel would prove a
dangerous foo on a dark night
or in & fog.—Engincering.

{Mareh, 1873,
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KINDLING WOOD SPLITTER.—(Seu page 21.)

This ingenious hittle device will doubtless save wany from s li-
inflicted cuts and bruises due to the awlward bluws of hatchiets
in inexperienced hends. It is a kindling wood splitter, and con-
sists simply of a strong biade, at one end of which 1s @ handle,
and at the other a projection which tits into one of the holes of
a perforated standard. It is only necessary to place the stick |
of wood under the kuife, as showa 1 the engraving, aud press |
dowu on the ha wlle.  Mr. Franz Wagner, of New York city, is
the patentee—>Seeentific American.

CHAFF CUTTER.—(See page 21.)

Our illustration of the abve is from Engineering. 'The ma-
chine was exhibited at therecently he d Smithficld Clnb Show
by Messrs. Riclumond and Cha..dler of Salford, Manchester, Its
most peculiar feature is a new form of adjustible mouthpicce
which is worthv of attention.  The snrface of the mouth: 1e~e
(where the kmives cut agamnst) ;s made ot <teel, and thas has |
the advantage ot presenting the same smooth edge a~ long as |
the machine la-ts; the knnvesare also kept shuper on the
steel fuce than when cut.ivg ag m t cast won. Thore i~ also
an expanding jaw to the mouthpiece, which jaw is hinged o
the axle of the upper tooth roll r, and i~ pressed down by a’
hand screw, so as to <ecurely hold the material being cut, winle
admitting of coasiderable alt =at on, according t, the nature of
the substance acted uprn. A travelling web is introduced in |

| gauge lathes are thus called, because they may be set to o pre-

{ vivusly determined gauge, and may then turn out very rapidly

v lagge numbers of eyual pices, perfectly similar ia all their di.

. mensions, without delaying the workman, by the necessity of
tahing continually the measure of Lis work. The tnormous
saviug of tine thus cffected is evident, while its result is, that
the wourhman may earn higher wages, which the manufacturer
1s tully able to afturd, by the wmcrease intho productive capacity
in lus shop.

—_——————————
CLAY'S CUTTING TOOLS.—(Sco page 21.)

At the last meeting of the Institution of Mechanical Engi-
neers, a paper was read on a mode of mcreasimg the cutting
power of tools employed for shaping metal by taking means
to keep the Culting c¢lges cool by a powerful jet of waler.
Of€his paper, which cnumerated some very interesting results,
an ab-tract appeared n our pages at th: time, and we now

nblich engravings showing the form of tools rctcrrcd. to, these
tools hiving being designed and patented by Mr. William Clay,
of Birkenhead. .

Tu trminyg metals (wrought iron for instance) a slow drip

of warer is usually allowe! to drop upon the metal shaving

that i being turped off. .\ portivn of this wuter afterwards
fuds its way ou to the lovl in a tardy manner, but the shaving
buing in the way the water hardly evur reaches the precise
cu'ting edge or voint of the tool, and therefore consideiable
difliculty is experienced in keeping this ¢ tting edge or puint
cool, the conscquence being that the machine can only be
driven at a very Limited velocity, whereas if the cutting cdge

plac:- of the wdinary bed of the fe. du g Lox, which is a mate. or point were kept cool the sperd of the turning or cutting '

tial help ¢) theattendant pardcalarly ia the lager machines,
relieving him of the labur of pulling the hay or straw forwaid
aud al.owing him to concentraie his entire attention on th-
feed. A handle is placed at the side of the machine by which
two lengths of cut are obtained,and the small handle acts npon
a stop motion to arcest the rollers at any moment,

* operation may be very consider 1bly increased. .
The object of Mr. Clay’s plass is lo cffect this cither by
.maki g the cutting tool hullow and then foremg a jet of
water, or other couli. g medium through it, so as to impinge
upon or rear to the cutti (g point or edge, or if the nature of
i the work pr cludes the use of a hollow tool, then o arrange

a cooling jet 0 as to impinge on the outside of the cutting
point or edge of tue tool, care being tiken as far as possible
to cause the watw to strihe between the cutting tool and the
sha ing it is bung cul off the m ss. By this means the
frictional or other Lieat that is produced by the operation of
Messrs. boodspeed & Wyman, Winchendon, Mass., tavorably | the cutting tovl on the metal will be carried off by the water
known as the manufacturers of tub, pail an . chat machin 1y, | of vthor woling madium, so that the macbine may be driven
and also of sawing and boring maclunes, Lave latoly brought | at increased spead. . . .
out animproved gauge lathe, which in regard to stiength, dur- T the accompanying engraving, Fig. 2 represents in plm
ability, good workmanship and comparative low price, is fore- | one mole of “apti, g the inveution to a lathe. In this figure,
most umong this class of touls, It Is made in thr o diffcrent | @ is_the piece of metal to be operated upon; b is a hollow
siees, turning three feet, 43 feet, and the  wrgest, od foot Tong, | cutting tool shown dcta hed . clevation at Fig. 1, 'n which
'This lathe is e-pecially made for the turnig of Luaded aud | the puint is shown in section. It will be sccn.ft_om these
plain chair work, bedsteads, post~, table lez, hocad furk | vicws that the toul is Lored out, and to one end of it is sdapted
handles, broomn sandles, etc. ; and they enabic the worlman to | a fluxill. t Le, ¢, made of india rubber connected w.th a water
turn this kind of work out sv ra, idly, that ke lathe pays for ; tauk, so that a jet uf watir may be made to pass along the

GAUGE LATHES.—(Sce page 21.)

itself ina very short time, by the great -aving in the amount |
of wages, which is the result of using it iu place of ordinary
Iathes, madeforall kinds of work.

In order to give an idea of theamount of the saving of tune,
accomphished by this lathe, we will stite that one man ¢ .,
after a lutle practice, turn easily 3,000 spindles, 11 inches long,
headed in proper style, or 1,300 19-inch front chair posts, or |
1,000 long posts, for ladiey’ diming-chairs, in & day ot 1v hours, »
which we call an extra day’s work, The lathe is, of course, able
to tu n beaded or plain work, and 1t 15 no wonder, theretore, |
that 1t1s used extensively in the leading furniture shops, chaie |
shops, bedstead manufactories, agricultural work , ete., of the |
conntry.

The lathe is provided with a screw feed, while the nut being
covered, the shavings are ptovented from g tting into it. It
will stand a speed of from 3,000 10 4,200 revolutions per minute, :
according to the size of stuff to be tuined on i, ~maller dia-
melers requiring greater v lochy, atd vice versa, 1 hespindles |
are cast «teel, white it is claimed that the whole tool, with all |
1ts accussory parts, is most thutvaghly made, 2 Jaun corroby-
rated by the fact, that it has been 5o extensively adopted, and
that many fitins having one such lathe in use soun afterward
ordered several more.

For the benefit of those of our readers not familiar with all
the different contrivances, which in modern tunes have been .
produced to facilitate labor in manufactories, we will state that i

in-ide of the cutting tuul and ran over the cutting ed :e between
this latter and the sha.ing that is being removed.

In order that the water should issue from the exit opening
with sufficient furce and velodity, and in order, morco.er, to
avoid weakeuing the tool, the eait opening or openings (as
there may be more than one) at the catting end of the tool is
or are contrivted as shown in the figare. The main water
channel 15 bured or otherwise made jongitudinally right through
the toul, aud is plugged at the working end.  The cait opening
or vpenings aie then drilled in a diagonal direction into the
man channd so as to cause the water to issue as near the
cutting wdge as pussible, and after striking the under part of
the shia iug to impinge on or flsw over the cutting edge,

Fig. 3 i5 a swtivual Jdovation of one of Mr. Clay's hollow
cutting t.ols fivad ina holder,  The tool is here made witha
shoulder, the tail end of the tool being le s in diameter than
the fuorwaid ond, and this shoulder, rests on a correspondi g
shouldir made in the sucket of the tool holder, so that any
pussibility of the tuol Luing forced back in the holder will be
ofivctually praventdd  dis a pin or cotter t) hold the tool
scearddy. When the catting end of the tool has been worn
duwis tu such an oatont as will render it necessary to raise up
the tool in the holder, this can be effected by placing one o
more washers un ler the shoulder, as indicated in the figure.
The wter 1s supphed to the channel in the tvol througha
flesible tube as in the former instance.

e e e e
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‘Instead of boring out the tool in tho manncr dcscribcn! it
may be made of a picce of steel tube, the working end of which
mny be plugged, as scen at Fig. 4, with a plug of wood. metal,
or other suitable material. through which the exit opening for
the issue of the water is made, asstrown.  When the teol cnunot
- ¢on cnicntly be nde hollow, the water may be supplied ina
jet, which is made to impinge ns nearly as pos-ible on the
cutting edge, care being always taken that the water 18 made
to impinge Letwe n the shaving or metal to be opcr:.ltcd upon
and the cotting edge of the twol  In some cases it moy be
found cunvenient to combine the two plans, that is, to cause a
stream of water to pass through the cutting tool, and another
stream or et of water tn impinge upon the outside of the cutter,

Altogether, Mr. Cay's plans pussess cousiderable interest
and we shall be glad to learn further particulars of the per-

formauce of touls mad.. and worked on hLis system.—Eng.neering,

THE GREAT LAXEY WATER WHEEL.

Probab y the lar, 25t water wheel in the world is that repre-

.sented in our illustration, Tt is located at Taxey, I-le of Man,
in which village arc extensive mines which have now been
wworked for several centuries, and which are noted for their
richnes: in copper, lead, and silver ores. The deepest workings
extend 1,380 feet below the surface, and are drained chiefly Ly
the powerful pumps op-rated by this immense motor.
. © The wheel was erected by Mr. Casement, a Manx engineer,
It is known as the « Lady Isabells, ' ofter the wife of a former
: governor of the Island, and was started September 27, 1854.
“Jt is of abont 200 horse power, and can pump 250 gallons of
water per minute from a depth of 400 yards, Its diameter is
- 12 feet 6 inches ; circumference 217 feet 6 inches.  Its breath is
6 feet, and it has & crank <troke of 10 feet. The water for driv-
ing it is brought from a reservoir on & ne ghboring hill,  The
wwheel and its fittings are, as represented in our engraving,
:gupported on an elegant structure of iron and masonry formed
‘Jt 1o open galleries.—Scientific American.

OSCILLATING PUMP.

4 The engravings on pag+ 29 represent a new form of os-

cllating pump, the novelty of which consists in the use of a
. gection of & hollow cylinder, oscillating on its longitudina axis,
-in connection with a stationary packing and suitably arranged

"

efficioney of working parts is obtained, and that the usuai buring
-out and much of the necessary fitting incident to pumps of this
clasg, are dis,ensed with,
} F.g. 1 affords a perspective view of the device, and Fig. 2,
a repr sentation of the interior portions. A nd B are th  two
‘H~secticns of the sh 11 or outer vasing, each provided with a flange
and bo'ted together to form an ob onyg cylindur with clused ends.
C is the induction chamber, in which are valves openiug
upwards. The leather forming these valves is in one piece
passing over the abutment, E, thureby packing the juint between
- it and the shaft, F. G is a plate sur wrted on sprivgs in &
groove in the abutment and serves t« .0 d the leather in cluse
= contact with the shaft. H is a sectional hollow cytinder con-
nected to the shaft, F, by plates through which are ports,
‘closud by the valves, I, 1, opening upwards.
) The juint between the sections, A and B, is packed with
JZleather, the inner cdges of which are turned up as shown at
&7 1, and, resting against the periphery of the cylinder, H, serve
also as packing between s,id cylinder and the casing. K 1s the
‘:fpdischargc opening leading from the air chamber formed by the
supper portiun of the suction, A.  The outer ends of the shaft, I,
sare s juared torecesve a handle, as shown, by which the cyiinder,
2, is cansed to oscillate in its bearings. By this means, through
sthe action of the vilves, I I, the water isdrawn into the interior
£of the rylindir, whence it passes through the ogening, L, and
g‘mally escapes from the discharge, K.
=X The invention, as is cvident from the ilustration, is very
zgimple in constru.tion. The cylinder, H, is turncd off with
-great facility, and as the two sectivns of the case are cast

R

-attaching the lower valves and bolting the flanges together.
4By removing the top section, the entirc workiog parts are
cexposed for examination and v pair,—Scientific American.

"'ﬁvalves. By this con-truction it is ciaimed that increased |

iseparately, cach in a single picce, little is required beyond |

MISCELLANEA.

Trgre was an Exhibition of Science and Art in Bombay, last
month

Oxuy one nitkel mine is now worked in the Tmted States.
It is in Pennsy Ivania, and yields 60vu tors per month,

Ax excecding rch vein of copper, penetrating to a depth of
40 1t below the surface, has 1 cen discovered at Hope, Penn
sylvania.

Parverto Ieaves have recontly heen chipped from Savannah
to England for the purpose of test ng their value in the manu-
factur~ of paper

Tue latest style in mourning is to have a black frame printed
in th paper at the head of the obituary notice of your friend,
in which & photo portrait of the deceasad s pasted after (ae
papers come from press.

It is «tated that the anthoritics of the Royal Gun IPactories,
Woolwich, England, have designed and are prepared to con-
strct & 70 ton gun, which shall throw a projectile of 1,100
pounds

Dr Louvven has been awarded a prize of four hundred dollars
by the Frenoh Academy of Scienees fur designing an apparatus
for keep ng grain in & vacuum, or rather within a vess:lin
which the air isgo rarefied as to kill any granivorous insect,

A PmiLaoenriia manufacturer is preparing a plan for a column
1,000 feet hixh, to be conctructedd entirely of ivon, inopen wark,
from the summi' of whi h the grounds of the Centenniol Ex-
position are to be illuminated by means of a Drnmmond light.
If adopted, it will be the loftiest monument in the world.

Wuex ink spots are of long standing it is difficnlt to getthem
out, since the iron has become thoroughly peroxidised and
must be reduced.  The following is recommended :(—Water,
§ litre; hvdrochliric acid, 100 grms ; tin salt, 100 grms.
Mnisten the spot with this solution, keeping it moist until the
colourdisappears, and rin-e with water.

Yaryovru, N. S, is ahead of any town of its population in
the world in the matter of ship- nwning, Of the 248 ships owned
by Yarmouth, 33 arc ships and 84 barques, forming about 90
per cent of the entire tonnage of the port. 21,500 tons of ship-
ping are now being built or have been contracted for by Yar-
mouth ship-owners,

Dust ReseiraTore —Good service is being donc in England
by calling attention t) the areat prevalence: of lung disea.es
among the operativesin du-t-abounding fact ries, such a-< tho.e
where cotton, iron china, flax, lime, cte.. e worked. A <imple
and ffecti e respirator, cousisting f a light, fexible frame
work lined with a fi ter of cotton woul, is used,  The protee-
tion afforded by this apparatus is . flectual, and it is simp.icand
cheap.

Kaouix Derosits.—The kaolin depo-its of South Curolina
and Georgia pr mise to become of greit importance. This
<ubstance is largely u-ed 1n the manufa ture of porceiamn, pa-
per, paint< and paver han sings, About 2,000 tons are annuany
ymported from England into New York alone. New Jer-ey and
Uhio potteries us¢ 6u 000 tens «f 1t yearly,  The best Enzlish
kaolin is worih $30, and this kind of American only $20 per
ton, for reason of its les-cr pur ty.

Tue Istimes or Damey.—C mmander  Selfridge, of the
United States Navy, has sailed from New York to survey an-
other propns d route for an interocean ¢ canil by way of the
Atrato and Bojaya civers. Th s, it is understoo!, will be
the 1;¢t survey made, and when Commander S Ifridge returns
all the explanations of tlic proposed canal across the I thmus

re to be ref rred to a Board of office s to decide as to shich
of the rontes is the most practicable, and also whether t is pos-
sible to execnute & can 'l through any of them

Tue Gladstone Gold Mine of Wine Harbor, N.S., appears to
be situated on a remarkably productive lead,  The Deputy
Comuissioner of M:nes tn a recent official report on the Eldo-
r do mine (which is connected with the “Gladstone,”) says 1—
I here submat the offivial returns of the « Eldorado ' Mine for
Novemberand December, viz: November—500 days labar, 230
tons quartz, yiclding 321 oz. 12 dwts, December—531 days
labor, producing 177 tons quartz, yielding 349 oz. 1 dwt. Gold,
thus consuderably exceeding my estimate.” 531 days labor
seem to have turned out nearly $7,000 worth of the precious
metal,

19




20  THE CANADIAN PATENT OFFICE RECORD. (Mareh, 1875

it
e
1l xi{!iitl gl
y

| L’P 1

l i
‘ é%i(‘i
o of iR

' '.M'M“H:J :{!i‘rll'la!l 'i!'
R
[ %"wmv{'7‘,19{“’.{!5 i
v )'t 'c;'l ‘u".u ‘1 LN

ey R

\‘? k3
1A
;

AT
KRR

o,

BN

g}

[ ot S

L S ——

RAILWAY BRIDGE, ST. THOMAS, ONTARIO.

A
voped

B ARG E
Ao ,"‘ y

nay




:March, 1873.] AND MECHANICS MAGAZINE.

. oo
il TYS B Y
Wiy

": LTy

umvmmni‘i-{n
i s L WS e Dy

N e IR T S 2

e

SONPRPRANR AR

v
i
% ¥
i
[2Y ,f

e
L

£l

.

ks el b nNyat SIS

N

4 CHAFF CUTTER.




GOLD MINING IN ONTARIO.

Visit to the Marmora Gold Mines—The Rich Lodes and what
they produce.

The Belleville Intelligencer gives an account of a visit paid
to the Gatling gold mines in Marmora. It says :—Mr. Gatling
has been operating in that vicinity for some years, for his opera-
tions have b:en carried on quietly and without that excitement
which usually characterizes rich discoveries of the precious
metal. Haviug satisfied himielf of the existence of guld in
paying quantities by various test methods, he went quietly to
work to secure the land upon the surface of which were so
many unmistakable demonstrations of its presence and richness.
His explorations led him to adjoining properties where were
distinctly traced extensive lodes—these also were secured, shafts
sunk to a consideravle depth, wide veins of quartz and ore
found to exist in 1inexhaustible quantities, and assays made by
Dr. John Fordy & Sons, Assayers to the United States Mint;
Prof. Chapman, of Toronto; Dr. Hayes of Boston ; and various
other distinguished Assayers of the United States and Canada.
But ths tests most relied upon have been the frequent crushings
and pann ngs ot the ores made at the mines. We were shown
a large 225 Ib. mortar, having a stamp of about 40 1bs. weight
worked. by a spring pole, where hundreds of tests have been
made. Besides these tests we are informed that the heaviest
investors in the mines have spent weeks and months with
shovel and pan taking the decomposed material beneath the
surface and along the surface of the veins and panning out the
same for themsclves. The ground size of the Mill is 86x40
feet with engine room 25x37, and rock shed 25x30 feet, and is
built in the most substantial character. The machinery for
the mill, which is for twenty stamps, was all made at Belleville,
and is of the most perfoct description. There are two large
vertical engines of 40 horse power each, The mill will contain
one large Dunstan revolving furnace for roasting the ores.

The mines are on the great lodes first discovered on lot 6 in
the 8th concession, and which run nearly due north an | south,
and are now traced from lot 5 to the north line oflo. 10 in the
same concession—a distance of about two wiles and a half—the
strongest out-crops of the veins being on lots 6, 9 and 10, in
the 8th concession. These veins are situated on the wes.crn
base of a long range of syenitic hills, and are found in a dark,
trap-like range of rocks with talc slate and micsceous formation.
A short distance west lies the lower silurian formation. In
this belt, which appears to bs only a few hundred yards to half
a mile in its gr-atest width, there exists a number of well
defined quartz lodes all ca rying gold, and while several of
these loJes differ somewhat iu their character, all have qualities
in common, showinyg them to belong to the same formation.
It is said in all great mining districts that the ores of each
district are peculiar to itself, and differ from all others. Such
seems to be the case here. On lot 9, Mr. Gatling has sunk
shafts on taree veins running parallel to each other, and not
farther apart than three hundred feet. - In the easterly vein,
which seems to be the great mother lode of the district, as
it can be traced near.y a mile on the surface, the ore carries
more quartz, and is a whiter, or more silvery-grey colored ore.
'The ore of the middle vein is a little darker colored, while that
of the west vein is very dark—almost black. All the ore,
however, i8 ‘composed of iron, arsenic and sulphur, carrying
gold an | silver, and in each of the veins frequéntly showing
free gold, oftenest in fine particles, but often in particles or
nyggets as large as a wheat grain or pea. The east vein, or
mother lod:, seems to be the largest and strongest as far as
developments go, the vein being at the present depth (about
80 feet) of Mr. Gatling’s shaft over twenty feet wide, while in
his west vein the width of vein scems to be from three to four
ieet in width, but mainly solid ore—we mean by solid ore,
mineral free from white quartz. It s:ems that the mineral of
the \eias is far richer than the white quartz, and assays largely
over $100 per ton. The developments aiready made by Mr.
Gatling, place the fact beyond controversy that there is an
i .exhaustible amount of rich ore in these differcnt veins. The
great length of veins traceable, the depths of the various shafts
sunk, and the continuing yield of ore as shafts are being sunk
deeper, lead to the conclusion above expressed, irresistibly.
We descended the shaft of 80 feet in depth, by means of wood
and rope ladders, and when about 50 feet down knocked off
with a pick about & pound of ore from the vein which is here
about twenty feet wide, which was afterwards crushed in a
small mortar and washed in pans, producing a fine show of
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gold. An inspection of tae cabinet of specimens, containing a
hundred or more pieces of quartz and ore, in which the precious
metal is to be found in nuggets and distributed through the ore
in fine particles, and of the products of & number of pans from the
surfase, which displayed a richness most wonderful, will well
repay the visitor. During the last two years these mines have
becn visited by large numbers of persons conversant with
mining, and of large experience in California and other gold-
producing countries, who have tested the ore by various
methods, aud who have pronounced the mines to be inexhaus-
tible in ore and not excelled in richness.

THE VIENNA EXHIBITION -OF 1873.

‘We reproduce, on page 24, an illustration from Engineering
of the interior of the Industry Palace of the Vienna Universal
Exhivition of 1873 The designand arrangement were the re-
sult of considerable discussion.

It was considered when designing the Vienna Exhibition
that no one system could combine in itgelf all possible ad-
vantages, and cousequenily it was determined to sacrifice that
particular feature which least contributed to the general or-
ganisation of the whofe. It was seen ut once that i/ the jux-
taposidon of all objects of the same class were deemed unne-
cessary, then all the faults of the Paris Exhibition could be
corrected. The gridion plan was the special arraugem-=nt
chosen to meet all these difficulties. It was originally theidea
of the two Vieunese architects, Sicardsbourg and Van dJer
Null, the builders of the famous Opera House of Vienna, both
of whom are uow deceased. They lefi behind them nothicg
but a crude sketch of a ground plan, which as they designed it,
was utterly impracticable, The idea was, however, retuined and
rendered feasible by Mr. Charles Hasenauer, who is the chief
architect of the entire Exhibition. The rationale of the sys-
tem is as follows :

The nave or great axis of the bailding is made to run as near-
ly as possible east and west. The transepts consequédntly point
north and south. The countries are thea arrunged according
to (heir geographical josition on the 8irfuce of the earth, North
and South America occupy the extreme western end of the
puildivg ; England and the countries of Wesiern Europe come
next, and so on till we get to the far eastern transepts, which
are appropriated to China and Japan. In the case of two
countries being the same distance east or west of a given meri-
dian, the one which lies most to ihe north on the face of the
globe occupies the transept and part of the nave on the
northern side of the axis, and vice versd ; this latter rule has,
however, been sometimes disregarded, as it does not in the
least injurc the working of the system.

By means of this arrangement, any one possessing the most
elementary notions of geograyhy can find his way avout with
perfect ease, To give un example : if a visitor finds himself in
one of the transepts belongiug 1o France, and should he want
to go to the Chinese poriioa of the building, knowing as he
does that China lies to the east of France on the surface of the
globe, he has unly to go into the nave, turn towards the eas-
tern end of the long axis, and walk till he suus the¢ name Cmina
hung up from the roof in large letters. If, on the other hand,
ke had wanted to visit the American department, he would have
had to perform precisely the same operation, turning, however,
towards the west instead of to the east. It is equally easy for
visitors who are inthe park to fiud their way from the vutside
to any particular part of the Industry Palace, for each tran.
sept is furnished witha portal at its end, over which is marked
the name of the country occupying it.

It may be remarked with perfect truth that an equally sim-
ple arrungement could be o.tained without the gridiron plan,
by the use of one plane ¢blong building also running from east
to west, Lhe couniries being arranged precigely as sbove. Such
a construction would, however, have 8everal grave defects. The
fagade of a building & kilometre long, unrelieved by transepts
or other promiuent projections, would have been, architeciur-
ally, intolerable. In order to obtain an equal area of ground

plan with the same length, th» width of the building, and con-
sequently the span of the roofgirders, must ha.e been increased
fourfold. In orderto light such a wide building eff :ctively, it
would have been agaiu necessary to have employed a glass
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rgof. "The area of wall available for hauging purpoeses and for
si-le windows would have been diminished fo irfold ; and Jastly
the gurdcn courts, one of the most pleasint and wseoul fea.ures
of the preavnt system, woul | not have existed.

Fr m theabove it witl be seen how com letely the gridiron
plan meets all the req irements of an exhibitior.  ‘The great
nave presens o splendil coup d'arl.  The ditliculty of i .ding
one's way about may be said not to exist, Thanks to the gieat
extent ot wall surface an i the comparative narrownes. ot th
nave and trans-)ts, it has been found possi.le to light the
whole building by side windows. The roof girders being of
small spau are very hight, and the gaiden courts su,ply the
amout of wall space which caclt couniry requires in the un-
mediat: neighborhood of its own s-ction of the Industry
Palace.

The general aspect from the outside is that of along low line
of giey buildings surmo.nted by an arched zine roof ; the long
line i> broken trequently by the numerous tran-epts, the end
«f each ol which 18 a portico of consderable arch tectuiul
beauty, the doorway iu every case 18 surmounte | by the naue
aud arms of the country to which ihe tians pt belongs, Im-
mediately sinder the corhice of the roof are the winuows, ob-
longin shape, which run right round the eatire nave and tran-
soyts in one continuous liue, broken only by the jortico- men-
tioned above ; the windows are scparated jrom «ach other by
piers of briekwork, conmaining Iattice iroa columns winch sup-
port the roofan.t itscornice ; both | iers an. coruice «re adorned
by appropr ate oruaments in dark browa on a grey plaster
ground, in the duque-centy style, Beneath the windows are
the sige walls of th « bu.lding, whiclk: are also ot brick cov red
with | laster, so moulded as tu resemble blocks of stone, the
transepts are of consulerably smaller dimensions thaa the nae;

pace, the nave, where 1t meets it, 1s mado to split in two, and
encir le it ; the semi-arch of the reof of the nave thus split
rests aga tse the walls of the Rotin la. The straggling appears
aoce ot the buildings was now the only remain ng fault ; this
has been corrected by uniting  the transe ts which flank
the Rotunda on cither sido by a transverse building paralled
to the nave. This building forms o hond ome fagade
for the centre of the palace, and makes up together with
the Rotundn a goand central block of bunidings, from which on
¢ ther side stretches the nave with its numerous transe,ts. ‘I'he
lour coiners of this central grop are, for the sake of further
emphasis, formed of pavilions surmounted by domes, while in
the muddle of the front fagude is n colossal triumphal arch,
r.chly adorned with statuary and bag-relief-, which forms the
chief entrance into the ot inda,  Similir, but shorter, fagades
Hank the Industry Palace at the two ends ; they are also pro-
vided with corner pavilions and domes. ‘The six transversal
buil iings thus obtawe | ure ma le use of £ir exhibit rs,and 1 st
property ofli ¢s, wai'ing-rooms, &c. ‘The rawson d'étre of each
teature of the Industry Pala ¢ g now be -n desenibed, and the
account of ite techuical details will be reserved for a future
article.

A CHAIN-HARROW.—(Se: page 29.)

The harrowing of wheat in the spring, the spreading of
manure, the harrowing in of gras» seed, and the handsome finish-
{1ng of the surface of sowed ground, and equally thu hairowing
1 of young corn and potatocs, need a peculiar form of harrow,

'The Touomas Harrow for all these purposes on some sotls is
’ excellent ; for some of them, on other soil-, it has failed. On

in fact, the ciowas of the roofs of the former donot q «ite reach | & late visit to the farm of Mr. William Crozier, near Northport,
up to the tops o. the win lows of the latter, consequently th+ | L. I, we saw and tested a harrow of peeulinr shape, which for
win tows of the transepts are formed quit- below he bottom | many reasons we prefer to any toothed harrow whatever. Une

lLine of thos of the nav .. Lhis arrang ment was adopted for
two reasons: 6 tly, because the mteiswct on of two smiched
roofs—ulway - a complicated struotuse—would thu. be avoided;
and, secondly, because at ev 1y crossing of the 1-ave with the
transepts the nave woslt be Lighved up not unly irom 1ts own
lofiy win jows, but also by the diagonal rays com ng through
low win 10ws of the transept -, The proportions o1 heght of walls
and w.ndows in the nave and traus pts ar. so aranged that
the cornice or string r at the to, of th - blank wall of the nave,
below its windows, on being continu -d round the transepts
forms the cornice of its roofs, an | also the s, mnging for the
great arch of its portico, aud thus runs round the ¢n 1e nuild-

transepts form the spriuging for the arches over the doorways,
and are also coutinued onto the blank walls of the nave, where,
togerher with the first-name 1 cornice, it encloses a large space
on which are moulded ornamental tablets, which will be in.
scrive | with the names of the famous men of cach coutry tak-
ing part in the Exinbition.

‘This arrangement of the cornices on the two constituent parts
of the building has the effect of bringing them into ) exfect re-
lationship with cach other, for thu cach characteristi, teature
of the oneis a characteristic but different feature of the other.

A building such as has just been descr b d woul |, howeve,
have failed 1n two or three respects; it would have lacked a
grand hall for great cerernoniesand festivities ; the loug low line
of buildings would have had no striking architectuial effect, and
the perpetual breaks caused by the ever-recur.ng transepts
would have given the building too much of & straggling ap
pearance. In consequence of all thisit wasdetermined to buld
a grand central hall susmounted by adome of a colossul propor-
tions, which shonld at one and the same time serve asa great
arena for festivals and ce.cmonics, and should also be of
architectural use in saving the whole building from common-
placencess,

Mr. Scott Russell wasapplied to by the I.:perial Commission
to assistin carrying out this great 1dea, and at once undertook
the design of the Rotunda, which now stands all but complete 1,
in the muddle of the Industry Palace. ‘Lhisbuilding isentirely
novel, both in its architectural and me -hanical features ; butas
its description will form the subject of subsequent articles, it
will not at pres-nt be nec ssaryio enter into.ts Jetails It has
been so designed that it will not crush the other buildings
into insignificance, but £ rms, rather, theis natural culmina ion
and development. It s planted right in th: middle of theaxis
of the niave, and in order to umfy 1t with the remamder of the

1og from end to end ; whule the corresponding str ngers in the |

| great advantage it possesses is that it has no teeth ; vepairing
| and replacing teeth, then, is saved in using this harrow, and it

will last a hite-time without perceptibls w ir. It also has the
| advantage of contorming itself to every surt of surface, and of
harcowtng cqually hollows and hills, 1t is also very lignt, and
one horse can draw it. ‘The surface is left in a perfectly hand-
some condition, and no lumps or stones are torn up or sods
left on the surface. It can not possibly clog either with weeds,
rubbish, or manure, but passes over them and leaves them
spread evenly upon the surfuce.

It consists of square links of half-inch suare iron rod about
four inches in diameter, connected in the manner shown in
the engraving. Short chains connect it with a draw-bar to
| whach the clevis of the whldle<tree is attached. ‘T'wo iron rods
with a forked claw at each end are u-ed to keep the links
spread in width and bobs of cast-iron or any other similar
weights or drags are attached to the rear by short chains to
keep it spread i length when in use. In the harrow we tested,
the links were welded, but we do not think this to be necessary,
"The barrow would be much cheaper and c.jually effective if the
hinks were simply bent into shape and the ends drawn together
after bemg linked. But the joints in the links st ould not be
at any of the angles, but on onc of the sides, he'f-way between
two of the angles,—American Agriculturist.

Proressor Conrxwatt, of Columbia College, N, Y., has, by
means of the spectrozcope, detected anotable amount of indium
in various samples of zinc blende from New Hampshire and
other States.

NEW SODA-WATER BOTTLE,

The public have been familiar for some time pa  with so
many various forms of patentstoppers, more or less expensive,
inconvenient, or impracticable, for acrated and other liquids,
‘ that wo believe the impression arrived at by most people was
| that nothing could ever gsupersede the ancient system of corks

and wires. "Thedesign we publish on page 29, from the Zny-
lish 3echanic, has, however, we think, advantages beyond any
form of stoppered bottle that has yet come uander our notice;
and if it possesses the properties the patentee claims for it, we
| think it bids fair to cause a revolution in the soda-water trade.
The principle of the bottle is briefly as follows :—Inside the
top part or neck of the bottle i3 a glass ball, prevented from
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manufacture, and the mouth of the bottle being contracted
afterwards, it can never come out. The next feature isan an-
nular groove, which is cut or moulded in the inside of the mouth
of the bottle, and in this groove is fixed an elastic ring. The
bottle is now complete, the hall forming with the ring a
perfect stopper by the pressure of the gas from withia. Thus,
glass i3 the only substance that the liquid comes i contact
with To open the bottle all that is required is a small wooden
«ap, which, pressed upon tho glass ball, causes it to drop, and
the liquid cau then bo poured out. The 6illing process is
cqually simple. It consists merely of a rack—hung upen a
swivel—~which can be attached by & pipe to an ordinary
cylinder or globe machino. Tho bottleis placed on the rack
and filled with carbonised water, and the rack inverted, when
the ball falls of its own weight into its clastic szating. 1'bere
is 0o waste whatever 1a the process. The inventor and
teatee is Mr. Hiram Codd, one of-thu proprictors of the Malvern
Mineral Waters Company, Grove-lane, Camberwell,
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dropping into the body of the bottle by a contraction, wiich
can be suen in the drawing. The ball is put in the process of 3

THE SAND BLAST.

THE SAND BLAST.

We prosent herewith, an illustration of this invention, copied
from The Science Record.

In this process, & stream oi sand is introduced into a rapid
jet of steaw or air s0 a8 to acquire o high veluity, and is then
lirected upon any hard or brittle substance, so as to cut or
wear away 1ts surface.

For ordinary rough work, such as cutting stone, where a
conslerable quantity of matemal 12 10 bie removed, a steam jet
of from 60 to 12u lbs pressure bas generally been used as the
propelling agent. The sand is introduced by a «entral tube
1 in. bore, and the steam issues from an annular passage sur-
rounding the sand tube, on the principle of the Ghilard injector
The mmpetus of the steam then drives the sand throngh a steel
tube § in. bore, and about 6 in long, smparting velocity to it
in the passage, and tho sand finally strikes upen the stous,
which is held about 1 in. distant when a deep nariow cutis
' desired, but may be 18 or 24 in. distant when a broad surface is
to be operated on.

We will describe the process more fully iv our next.
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NEW GAS COMPANY. timo a solution of 1 par(tima(sltic in 6 parts warm alcohol. Onie-
half part of finely-powdered gum swnmoniac is triturated in
The Journal of the Soctety of Arts says that anew gas com- { g0 I\:mrm solutioil puntil the gwholo mass is homogencous.
pany ig now attracting consideiable attention,  Its object is to When used, both the cement and the object to be mend:d ase
produce from watera gas capable of lighting andheating The | warmed.  Tius cement is highly recommended for its udhe-
patents under which the process is to be carried on are those give q\uilitics
of Mr. Ruck. A practicable model gus manufactory has been )
built at Battersea, and experiments have been there exhibited GLUE AND GUM CEMENTS.

of the working of the process Steam is decomposed, by highly- Thege . : _
heated coke or charcoal, into free hydrogen, mixed with cur- melnl::s"lf;:gy‘;g:fs:ct?g(';cgﬁg ;;'lc‘lvlu&(iné)‘:gdat(;!;;l;ﬁ:;g 'T‘:nne::o
bonic oxide and carbonic acid gases, and some sulphurretted are vartous kinds of theso cements for bone ivory. whalebone
hydrogen, which lust is separated from the gas, but the carbo- | ;b erof-peart and precious stones ! ’ !
nic gases remain, unless when the carbonic acid is removed One of these is made by dnssolvi;ig 2 parts isinglass and 4
by the help of caustic soda. The resulting gas is to be used parts colourless glue in 69 parts water, eva orating to half its
for heating purposes only, as hydrogen gas in burning gives volume, then adding 1~15 part masti’c dissl:)lvcd 10 1 part al-
little light but much heat.  But the gas isalso to be converted ! cohol. and stiering in 2 parts zine winte. ‘The surfaces are
into gas for illuminating purposes by being charged with pe. ' wurm,cd when the cement is applied to t'hom This cement
trolcum vapor, which is said to form, with the hydrogen, amore | {011 weil. dries easily, and may bo kept o loné time in tight-
or less permanent combination, and a rich hydro-cacbonaceous ly-corked Lottlcs !

ag, yiclding a light equal to 16 6 candles, burni sen : ;
§p3’nyn 'l‘)i:: hcgtin;vqgas and the gaslf?:r’ lig::;”rlfulsztocii’:l?:':sl?: 1‘: ' bg " tl¥o{ y,'\vhnlcboll)l o mothe(;-of-;r)elz;rl, etc.,sa c}:} ment
separately prepared and distriouted in two separute sorts of :;I(:n 281,:3&:;;1{&;8;;:: {n ;g; :»E)zftiﬁ', :*ir(x)n (:;Y: Eglyo?or?-?(:g:
Rt ovory point whore it 1 to. bo wsed. . Bither pianappcers | 44 cuougty pulverdient sluked limg to givo it consistency.
gl‘cln u; grave objections. The decomposition of water or steam ' ap‘l‘,','y“t‘he”c‘;,,’,fn‘tf;ff;ciﬁlfgg t;n,;c,: g:;ly (:,ozl:;l?:: ’ cf;caufc{,v,'

y highly-heated carbonaceous substances into hydrogen and S it o s ith ize
oxy-carbonaceous gases is not new. Some account of what has days it gets very hard.  Even common gluc, with pulverized

becn done appeared in a former number of this Journal (May chalk surred in, makes an excellent cement for wood and

! metals.
6, 1859). Ofthe various attempts that have been made, the : . . .
most successful was that of Moas. Gullard, who producc& hy. For fastening leather to metal, the metal should be coated

girogcn gas from supcr-heated steam, and utilised it for light. g;tc': :f gzzz%llT;lonA?foﬁlutcﬂca;dtot t(’lty“;;ltllil:trl;wzill;datﬁg; ;ﬁ:
ing purposes by igniting it under a cap of fine platinum wire here well : ’
gauze. This cap was rapidly raised to a white heat, and For a | Tai - : :
PP : AT L @ porcelain, the well-known white-of-egg cement is
g{'g:;;’t’t tl?enn c"':'toé"fse isW)tlllxtt {llihi‘u el ‘}I_’qu‘i’:’gzcaozc;’;gﬁ best. ‘To prepare this it is only necessary to stir the white of
the stcam would prodlicc dircetly as much or more heat ?ﬁxﬁul:::w quite o stiff solution of glue, and then apply to the
than can be obtained by combustion of the gas. How far this . PR 2 oi
PO ? p y A cement of gum for porcelain is made by pulverizing 4
objection is valid can only be decided by practical experience. patts of oyster sﬁells audpmlxing intimately ‘fnﬁ 2 parts pgul-
The great ‘dxmcult{ 15 Lhilca{bulrcttmgli)r;m'ss, am} if tgc NEW | yerized gum arabic. The powder is kept in a well-stoppered
company have got over that, they will have conferred upon X N : ; s
the public a very serious bcn’cm, by rendering it independent bottle, cnd when needed for use is rubbed up with winte of

of the fluctuations of the coal supply and the vagaries of coal ﬁﬁﬁ’ ::l ;;u::;,’ ;vg::';i’lct%&:'mci:&%gcl:’ cl::%[z)tl:‘:td ft(':; tg,‘;&bi%c(;
owners.

porcelain is made from 8 parts well-burnt pulverized alabaster
_ T gypsum and 2 parts fine gum arabic, mixed with water to a
CEMENTS thick paste, and 40 to 50 drops of oil of turpentine added to

: : an ounce of the cement.

A good rubber cement may be prepared by dissolving one .
part india-rubber in two parts linsced oil, and adding to the (Zo be continued.)
solution a sufficient quantity of bole, say about three parts,

For amber and tortoiseshell, a cement is made by mixing

together cqual parts of mastic and linseed oil, and warming THE SOUDAN RAILWAY.
gently. This cement should be used warm, .
Lo untte wood to wood, a thick solution of shellac in al- | The numerous cataracts which uppuse .nsurmountablo ob-

cohol may be used. It is well to put a picce of fine gauze or stacles to the navigutip.l of th; 1iver l‘_lilc, forfn barriers wh.ch
crape between the broken surfaces of wood, and then press | Buw effectually cut off tue tertile districts ot Upper Eg, pt £ om
them tightly together until the cement becomes perfectly | c.mmun calioa with the ouler \v.;r'll, and pl:}c *a bar ubon the
firm. Another good, durable cement for woodwork 1s made j Prog. o5 an i d 'vclopmcul of tue richest territory belonging to
by fusing together shellac, mastic and common turpentine, | the Khe .ive. To uvrcreome these obst.cles, aud to open up a
and adding some broken isinglass. { meall s of commu sicati n, has b.cn for many years p st one of

For attaching small olyects to anything turned, o mixture | the great vbjects of the Egyptian Governme.t. An expe.ition
of colophonium, turpentineand yellow wax, with the addition | Wa> otganiscd in 1857 by the late Said M .hcmct Pasha to
ot a little pulverized sealing wax, answers nicely.  The ce- { examine the vbstru tions of (he Upper Nule, and to re-
ment sets quickly and holds well. port upon the possibility  of removing them, but it was

To sasteu knves and forks in silver handles, s mixture of 2 | quickly found that the cost involved in the work woull be s
parts of melted black pitch and 1 part of fine brick dust may | Krest asto ren ier .t prolnbitory. In 18635 Mr.John Hawkshaw
be used. It must be used warm. wasinsiructed to survey and report upon the Srst cataiact, and

A varmish of cement to protect wood from the action of | 10 asC rtu.n what wou.ld be the best means of ov rcoming this,
mincral acids, alkalies and corrosive gases hike chlonne, is § vie of the least formidasle of the obatructions, and to extend
made from 6 parts of colophonium aud 3 parts of wood tar by the navigation as iar as «he sccond cataract,  Alr. Hawl.;sh:uv
heating tugether in an iron kettle on a furnace in the open e ommend :d the constiuctin ufacau:}l and locks to skirt the
air, aud then stirring 1n 4 parts of fine brick dust.  The var- | CAtarac, th cost of this work wa c.timaied «t £230,000, but
nish is applicd witha brush while warm. y the ruck thiougnu which the cuttings would have 0 be made

An excellent cement for glass is made by dissolving 1 part | 8t¢ .ffs.u_h exe-ptional bardaess that worel.able cslxmat«; could
india-rubber in G0 parts of chloroform, then adding 34 of mas. | Possibly be mad o, the probable cost of the caualisativa
tic, and letting it digest for a weak at a gentle heat. Thisce- | cheme. About the same time a gencral survey botween As-
ment is also applied with a brush, aud 1s . specially distin- | 80+3n &nd Khartoom was made. In 1871 the preluninary la-
guished by its transparency. bors which had been undertaken a sumed a more practical

Another cement for glass and porcelain is made by digest- ; £rm, and Mr. John Fowlor was wstructe § by the Khedive to
ing small picces of 1s1nglass 1n 16 tunes then weght of water | Prpe ¢ detal d surveys aud est.maies of the work, neces_ary
for 24 hours. The solution is cvaporated to one-half, strained, j to complete the com nunications with the Soudsn. Actng
and winle still hot, 8 parts of alcohol added, and at the same | upon Shese in:tructions, a large staff was despatehed to Egypt
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i 1871, and unmediately commenced operations, which listed
during tive months, and resulted in a complete ~urvey of the
country through which commumecations were required, and the
collection of atl the necessary data.

I'0 overcome the obstacle to nuvigation presented by the
first catarnct, at which tuere is a ditlerence in level of about
12 5 1t. at lugh, and 15 ft. at low Nile, Mr. Fowler depart< f om
the proposal made tn 1865 by Mr, Hawkshaw, an | suggests o
new aqd »triking m-thod of reaching tue higher waters o4 the
river trom the fout of the cataract., He sugyests the constiue-
tion of a ship iucline noarly two m.les w length, on th  aght
bank of the river, commencing at the vottom of the watarit
vetween the Islan t of Sehuyl and the river bank, and termin.
ating on the higher lo. ol in the haryor of Shaluii, nurds of the
celevraced slund of Phules, Ralds would be lad upon the in.
chine, and smtsble carrages would be constructed to 1un upon
tuem.  ‘“Lhe vessel to be rused o, low red woal § be tluated upon
these cartiagos 0. cradl s, he slup and carnag - beng thea
diawn over the incliue by bydiaulic engies which would b
ditveu by water at} sh pressu.e, pumped tuto huge accumal-
ators at the summit of the wucline by a pumir of rge water-
wheels placed upon pontoons, aed musred 10 one of the rands
of the cataract. A specd of trom 4 to 7 'miles au hows can ve
mparted to the vessel, a_cordi g to the height of the Nile, and
werght of vessel.

When the first cataract is passed a long stretch of free na-
vigation 1s avarlable, until, ineed, the sceon. o great cataract
15 approa_hed, an ousta_le ot tou much mugnitade to b. deatt
w.th by a ship inclhine ; betoreat is reacued, therefore, theriver
ha. to be abandoned, aud @ new means of aansit provided by
the pruposed rwilway, which woul s extend southwa d into the
Souuan. In decd.ng upon the route to be takon by this i
two alternatives present.d themselves, Bewwveen the second
aud the axth cataiac:, near Khaitoom, the Nile takes & -w. ep-
g course of nearly 300 mules . two great nrn gular reverse
curves, the northorn ot which skarts the Nuban Desert, an i tae
southern, th smaller desert of Bahiuda,  The southern ter
winal puniof the in: would be, of course, the most centan
that could be seieced with o view to the cunverg ug tatlic trom
all parts of the Soudan, This punt is found @. Met mm h, «
villuge on the left bauk of the Nile (16¢ 40' N, ldtitude, ond
320 25' K, longitu.e).  'Vhis village 15 just opposite Sheudy, on
the nngut bauk of the river, to which town the nunerous cael
10utes> converge, whilst 100 miles down the river is Berber, and
about th - sume d.stance up stoeam > Khartosm, at the juncuion
of e Blue and Winte Niles. Asthe river navigaton for che 200
miles between Beibe, and Khartoom i, obstructed only during
two months in the year by rocks waich are about w be temoved,
1t will be geen that a better position for the sou. hera term.nus
coul s nut be sclected.  To cunacet the svuthern wih Jie nor-
thern te min s the Lne could be cather caned from Metem-
mch acros, the Bahiude Desuit fur a distauce ot avout isv
wiles, untal 1t again meets the Nite at ambukol, aud skeets tue
banks W below the sveond catasact, ur tire svath ru bend of the
river could by fulluwed trom Motemnch tou puint catted Aboo
Hammed, aud the great Nabian vescrt aaversed until the Nule
wus again overtaken at Kviushe, sbout 9u mtles below the se-
cond cataract.

‘There was Little difficulty in selecting the former of these
routes.  kad the latter been chosen, some 90 mules of good
river navigation between the ship aociine and the seeond ca-
taract would have been lust, aualutude vt abuut 190 tect above
the water level of the Nile would be traversed, as compured
with 393 ft. un the other hine, and the dottsand woutd prove s
very serious vbstacle tu crussing the Arabian Desert, where o
water suntable tor lucum,tives s to be found

The Liny, th 0, as laid vut, vommences at Wady Halfa, on the
right bank of the Nile, which 1t shirts tor a distance ot about
150 miles, thew by @ bridge crosses the nver and forms achord
32 mujes long to a smail beud in the stream, which it again
touclies and tollowson the tett Lank us tar as Ambukol, at the

: river fur the wholedistce, winle the natuce of the bank would
purhaps atlow ot a better Line betng lawd out, but on ths other
hand, the dnift sand prevalent on the left bank as fur as Kohé
would make it dulicult, it not impossible to maintain the
ratway.

Une of the special charactenistics of the Soudan Railway is
the gauge whuch Mr. FFowler has adopted—the same which Mr.
Phul has established with so great success 1n Norway, And i
the chuosing a narrow gauge tor this important Line, Mr, Fowler
has not been gu ded by any estumates ot probable insigmticant
teatfic, Un the contray, the existing trade 13 considerable, and
will be enormously developed when th:¢ hine s made, as well
along the panks ot the Niie asn the Soudan itselt, which, wih
expsaustible natural resvurces, now lacks an elicient outlet for
it3 produce.  uram, cotton, sugar, and all the varied anuaal
and vegetavle products of u tropieal region, will be thestaples
descending the railway towards the north, whlst the return
tiatlic witl constst of machinery, tabries, tools, an 1 generalty.
whe mixed freight required by @ producing, 1solated, ierotory.

Morcuver, 1t 13 not ant cpated that the dSoudan Ratlway shatl
be simply a local hine, built .o connect the Soudan with Upper
Licypt, but that ultunatety 1t shall torm only one hk of & great
through ratlway, extending to Massowah on the Red des, and
opeting an alternanve sud more direet route to ludiaand the
Last. By establisiung a service of steancers, suitable for passing
over the ship inchn. at the firs. cataract, there woutd be »sav-
g of one day ettected as compared wieh the Red Sea route,
wihitst the mconventences and dangers of that passage would
be avoided. Looking further to he future, when the line is
extended from (he exisung Egyptian railway systan to
the ternunus at Wady Halta, three aays would be saved
in the jouracy to India. We may thus conswder 1t probable tuat
before the fapse ot many years, there will be constructed a
great through narrow gauge railway route across gy st, compet-
1y directly aud successtuily widh the duez Canal, an tcariying,
besides, the whole of tue local export and umport traflic.
Ihat Mr. Fowler should, after long cunsideration, huve adopted
a gauge of 3 tt. 6 0. tor & l1ne oI 50 great 1nimediate and tature
importanee, 15, We constder, i striking answer to the many ar-
guments and object ons urgedagainst narrow gauge rallways so
perststently durtng the past tew years, and 1t attords us sutis-
fuction that so cminent au eug.aeer should have adopted prin-
ciples we have 50 strenuously advocated.,

The general plan on page 32, wnich we reproduce from En-
gineering, will be toumd ot considerable interest as it indicates
the course of the intended railway.

TRIAL OF STEAM TRAMWAYS AT BUCKHURST HiLL.

The question of working tramways y means of locomotive
engines and light rolunyg stock is at present in course of re-
ceiving a practical solution 1 the Kingdom of Portugal, where
two Lines of cousiderable length are now being made by the
Lasbon Steam Tramways Compauny (Lumited.) Oune line runs
from Lisbou to Cintra, » distance of seventeen miles ; whnilst
the route of the other 15 trowm Lisbon to Torpes Vedras, ubout
sixty miles, The first line 1s nearly compteted ; whulst the works
of the second have progressed forabout two-thirds of 1ts length.
Lhe tramway conststs ot a central 42 1b. rasl ot the Viguoles
section, lanked on cither side at & distance of about 20 1n,,
with tunber longriudinal sleepers, the three being secured to
transverse sleepers, also of timber, Upon this triple line run
l cogines and carriages, having one parr of broad wheels placed

central to therr lemsth, and runmnyg on the tunber sleepers,
aud ag cither cod » vogie frame carrying, for the engtne two,
and for the carnages one, double-tlanged wheel, placed central
to the width of the carniage, and working on the iron rail. In
the locomotive the patr ot broad wheels are the drnivers, the
{ small central wheels acting mainly as gurdes. In the car-
| riages, however, the exact reverse of this arrangement is

375th mule ; tnen commetives the stretol across tue Batuda | observed, the bearing being taken by the bogie wheels ; whilst

vesert watch terminates the Line, atwr & course ot svine 230
miles.

Tue engincering dufficulties connected with the work are
compatatively sm o, tucre with be no tunnels, and bat ittle
Tuvh cuttings, cxpeisiv . wurks being avorded Dy the curves aad
gradients adupt.d, the puntmum radias ot the former bewng
500 {t., and the maximun inehuat - v ot the latter 1y 5 The

the outer broad wheels ace simply as guides.  They are al-
lowed a very wide margiu of vertical pluy by means of Amer-
{ 1can springs made with au India-rubber core surrounded by a
| spirat steel spring. ‘Loe bogle wheels are also carnied by six
{ springs of the same character.  The carriages, in fact, are
{ theretore, 1t will be seen, steadied, and prevented from over-
turning laterally Ly the vatel wueels. Luc gauge of the tineis

brdge crossing at Kohe will doubtless be an expensive under- | determined by the outer wheels, winch are 4 ft, 2 in. from

taking, and might be avorded by following the lett bank of the

centre to centre of tyres.
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TRIAL OF STEAM TRAMWAY AT BUCKHURST HILL.

The engines aro fitted with an ingonious
hydraulic arrangemont, by means of which
the body of the engine is preserved in a
horizontal position when it i8 either ascond-
ing or descending an incline, so that the
tubes are not uncovered by tho water, the
level of which is indicated outsido. Tho
power of each of the engines alrcady mado
has been tested up to 300 tons, which has
been drawn by them on the lovel, I'ho car-
riages are of thres cl ; thop gOT8
enter from the sides and are seatod back to
back.

With, an engine, a second and 4 third-
class carriage, and a g ods waggon, of the
type we have described, an interesting trial
wasrecently made in the presenco of anumber
of engineers and other scientific gentlomon.
In order to test the system a strip of land
has beon obtained in Epping Forest, at Buck-
hurst Hill, where .a piece of tramway roud,
1,710ft. long, has been lail. The line is on
an incline for nearly its whole lengih, the
steepest gradient being 1 in 184 2nd tho
averege 1in 22§. Upand down thislino and
round these curves, a number of runs were
made, both with full and cmpty carringes,
at good speeds, .and with perfect success,
Counsidering the saturated stato of the land
on whizh theline is made, the trainran with
remarkable steadiness, giv:ng a good earacst
of what it will do on a sound pitee of rond,
The time occupied in the run was exactly
60 s:conds, or at the rute of about 20 miles
an hour, starting and stopping included,
The system h 8 been developed to its
present degree of perfectness by Mr., I'. H,
Trevithick, the engincer to the Lisbon
Tramway Company. The engins was built
by Messra. Sharp, Stewart and Co., and was
an excellent specimen of workmapship.——
Graphsc,

To Mags Pare Manoaaxy Darkrr~The
old way of darkening pale mahogany is to
cover it with a wash of lime water, or milk
of lime. This wnethod is, however, open to
the objection that some pores will becomeo
filled up with solid lime, and ghow aftor-
wards white lines and white poiats, very
difficult to remove. Other alkalies, liko
potash and soda, arc not open to this objec-
tion, and will darken some kinds of wood
more or less. A solution of bichromate of
potasb, in water, will also darken wood, but
when the wood contains tannic or gallic
acid it will be blachened more or less. The
best method is, perhaps, simply a stain mado
of a decection of lugwuod 10 water, 8 tine-
ture of dragon’s bloud in aliohol, alkanet
root in turpeantine or o1l  We have oiten
used, with great success, Lurht sienpa, or
Vandske brown, fine 1y greund tn hinsead otd,
apd rubbed 1o with a fawnel the slcnna
gives 8t her red-brown, thg Y andy ke browa
a darher brown. Tio L ticr method may bo
use to stain any kind of woed, and 18 in
many cases preferable over statns put on by
watery decoctions of dyewoods —Manufac.
turer and Builder

Irox Borts I WoopEN StrucTUREs &re
always liable to be attacked by rust, which
diminishes their ¢ize and looscns their hold,
The simple remedy of coating the bolt holes
with & mixture of zinc filings and grease
galwanizes the iron and thus preserves it
from oxidation.
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THE SILBER LIGIIT.

Trr substitution of coal gas for the various oils in the
production of artificial light has become so universal, and its
superiority so well established that it scems hardly within the
limits of possibility that we should—except under the pressure
of extraordinary circumstances—ever return to colza or cotton
wicks, Expensiveness and nncleanliness in use have ever been
the chief drawbacks to animal and vegetable oils, whilst the
dangerous nature of those produced from the mineral kingdom,
as well as the objectionable smell, and other disadvantages
attending their use, have greatly limited the demand for their
services, of which otherwise the public would have been but
too ready to avail them-elves, But we ar: ever working in
circles, and it is a fact stmple and absolnte, that to.day finds
us returning to the use of thnse materials for illuminating
purposes which, not many years since, we were anxious to
resien in favonr of coal gas. But then we are returning to
them nnder widelv different condit ons, and in place of the
costly and inefficient svstem of iHlumination by vegatable oils
forme-ly in vegue, and instead of the dangerous and disagree-
able method : f burnin * mineral ¢ils as now practised, we have
an cconomical cleanly, safe, and efficient mode of utilising ty
the ulmost every class nfeil Thi<r sult bas bheen attal ed
without a departure from the general principles observed in
the construction of oil Limps although the detrils hase been
greatly modified and improved, until at 1 ngth we have the
apparent anomalv of a gas light prcduced from an oil lamp.
It is true that all oil lampes are gas producers, bnt rnly to
a limited extent, the impurit es of the oil and the absence of
exact proportirm between oxvgen and carbon. causinz the
wick to choke and char, and the light gradunally to decli~e,
whilst under the new system o wick will last for mo ths, the
lighting «f the top edge being required only to give the imtial
stint to the gas-mannfacture it help- to curry on. The dutv of
the wick is simplv to feed the flame, which it does without
Leing itself consumed.

These great changes have been cffecterd by Mr. A. M. Silber,
whnse new light bids fair not so much to supersede gas—
a'tho gh it irav possibly do this to some extent—as to be sl
whersver coal oas is either inapplicable or cannot be obtained
But thic altered cond:tion of thing~ has not been bronght
about by mere accident or by a happy inspiration , itis th:
result of several years of careful investigation and es perimental
research during hours not occupicd by business, for Mr. Silber
it a London merchant. More than two vears: since Mr, Silber
brought his system of producing artificial light before the
the prhlic through the Socicty of Arts, but the pblic were not
then willing to accept the fact- laid down. Now, howev r,
that the inventor has ¢demonstrated the correctness of his
th ori s by actnal practice, there can be no gainsaying these
fcts, nor resisting the conclusions to which they lead. The
principle involved in the Silber light is the conv rsion of the
oil into gas a short distance below the flame, and the exact
proportioning of the quantity of tho eas produced, and of the
atmospheric ovygen -upplied to it. LhLese conditions having
been complied with by BMr. Siber, he obtains as a result
perfert combustion which means a clear, bright, and smoke-
less flame, unaccompanied by any offensive smell or other
drawback. a light, morcover, which is as suitable for a milway
carringe, or the masthead of a ship, as it is for a driwing-
room table. In order to apjroximate the conditions of his
system to thos» of the ordinary ga: ~upply as much as possib c.
Mr. Silb r lays on the oil for wall and ceiling burners vy
means of cisterns and pipes. A wain distern ir placed in the
upper part of the house, and from it the oil is conveyed by
gravitation toevery other part of the building. The imporith s
of the oil are arcested at the outset vy a strainer, thro -gh
which the pure oil flows by pip~s to each floor of the building,
at which point is a reservoir, the supply being govr nd by a
stopcock and float. Each reservoir is placed on a level with the
burners it has to supply, and by this means there is no over-
flow, nor ar~ ther: any taps to turn o or off. The oi' flow~
freelv to the burner, at a constant level, severa! inches be ow
the flame, which is fed by the capi lary attraction in th wick.
As the oil in the wick becomes heated it is vaporisedin a
aunular chamber, which in fact becomes the gisholder. The
supp'y is maintained with perfect regu'arity, the de icatery-
adjsted float following the rate of consumption, aud opening
the cock to the exact extent required to heep up the supply,
and no more.

Tn the burner, of course, lies the secret of the Silber light,
and in perfecting the adjustment of the admission of adr,
several thousand experiments have been made, and much time
and money spent by the inventor. The burner conrists of a
series of concentric tubular cases placed vertically one within
the other with spaces of variable width intervening. The
inner space forms an air passage by which the outer atmos-
phere is conducted to the centre of the flame ; in the chamber
surrounding this the wick is placed. On the outside of this
chamber, which may be called the gas chxmber—-and surround-
ing it, is another passage for tho cupply of air to the exterior
of the flame, whilst a fourth annular chamber ontains the oil,
and is in direct connexion on the one tand with the supply,
and on the other with the wick Covering the mouths of all
these chambers is a dome-shaped cap having an apert.re
through which the flame issues, and at which point the airand
gas are focussed so as to produce perf-ct combuction., The
details of construction vary slichtly with the varying natures
of the oils to be burned, whether sperm, colza, or the light
hvydro-carbon oils. The principle however remains the same
in all, and it is that of so accurately adjusting their proportions
as to obviate cmoke, waste, and danger. On a recent vis t to
Mr Silbers warehouse in Wood-street, Cheanside, we examined
a number of these lamps, variously fitted, for general, ani for
specinl purposes, and in no one instance out of many burners
tried, did we meet with anvthing to lead to the alteration of a
primarv opinion that the Silber lizht was a p-actical suceess

Butabove and bvond all this comez the question of cost,
and it goes for nothing, in commercial sense if the most
perfectly snccessful invention be coupled with extravagant
cost. In this respect, however, the Silber light comes out
satisfactorily, the independent testimony of railway companices
vha hate had the light in use for poriods of—in some in-
st ces—over twelve monthes, being very conclusiv on that
point, and estiblishing the fact that in railwav carriages the
Silber light effects a <aving of 6Z. 18s. 8d. per lamp, per annum,
as agains<t the common rape oil lamps at the pr. sent market
prices In other trials, including a long series of ca eful ex-
periments made by Professsor Valentin, four time= the light
has been found to be produced, acco »panied by a direct sa* ing
of 64 per cent in cost of praduction.  Taking the result of its
application to a train on the Metropolitan Railway, we find
the saving in cost and the increase in illuminating power tn
be very markel. Each gas lamp in the carriares on that line
consumes 4 cubic fert of coal zas per hour, or 1008 feet in 252
hours, at a cost of 3s 6d. per 1000, one lamp giving a ’ight
equal to 37 candles. On the other hand, the Silber 'ight is
reported to give a light equal to 12 candles at a cost of 1s. 73d
for 252 hours, besides which there is the saving of dead weight
of the gas bags and of time lost in fi'ling them and att nding
to the lighting arrangements With facts such as these in
view, and bearing in mind the extensive <tores of mineral oil
awaiting a <afe and efficient meanc of conversion into 'ieke, we
may certainly predict a very large demand for the Silber light,
and an adequate reward for its ingenious inventor.—Engineering.

RAILWAY TIMBER BRIDGE.

We illustrate, on page 20, atimber bridge, constructed to carry
the Southern Railway of Canada over Kecttle Creck, at St.
Thomas, Outario. The work not only is anexcellent ex imyle
of type construction, but 1s remarkable for the rapidity with
which it was completed. Its extreme length is 1366 ft., divided
mto 736 ft of trestle work, and 630 ft. of house truss ng ; the
latter is made u»r of 14 spans, resting upon timber piers, as
shown ¢n page 20. The extreme height of the structure is92
ft. There were used in its construction 1,070,672 ft of timber,
boar I measure, 4600 lineal fuet of piling, about 35 tons of
wronght, and 37 tous of cast iron. The work was commenced on
the 20th September, 1871, and complete ! the 13th February
last—a period of less than five months, and part of which lay
in the severe season.  Messrs. Dunn, Holmes, and Moore were
the contractors, Mr. M Courtright being the president of the
ra lway, and Mr. N. Finney the engincer-in-chief.
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CHARLES LEGGE & CO. have much ploa-
sure 1n drawing tho attention of Invontors to
the nnrivatled facibitiesthoy possess for obtain-
g Letters Patentin Canarla and in other coun-

tracs, ns woll as to tho opportunity thusoffered
of Inventions being sceured inthe mo-t porfect
manner and on the most favorable terms,
MANUAL giving full_infurmation on Patents,
Trade Marks, Copy Rights and [ndustrial
Designs Sent I'ree on apphoation.  1-1tf

Patents for Inventions

EXPEDITIOUSLY AND_ PROPERLY
SECURED in Canada, the United States
and Europe. Patouts guarantced or no
charge. Sond for printed instructioav. Agency
in oporation ton yoars.

HENRY GRIST,
Ottawa, Canada.

Mochanicatl Eaginoor, Solicitar of I atents
and Draughtsm v 1—-1 f.

BAND SAW MACHINES,

WITH Patent wrought Iron Wheels, ombraec-
ing the latest improvoments in_construction
and design. Prico, from $65 to $2.000.

Tho Combined Foot Power Band Saw,
which works with arapidity and effectiveness
Dittle short of that it would attainif driven
by steawm. .
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Agonts wanted.

DOMINION SAFETY GAS CO.
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The New Canadian Weekly,

“THE FAVORITE.”
The Biest and Cheapest Paper
in JAmerica.

16 PAGES WEEKLY ; $2 PER ANNUM.

“ THE FAVORITE ” PLAN.—Wo have
planned out a paper which gives more readsag
wmetter for lexs money thanany prpe: i America,
We propose tofurni<h abotter, fuller, more in-
teresting, more carefntly sdited paper, at ‘Lwo
Doniars Pree Ansuy. than asy unpoerted paper
which costs you 33.00. While giving the pre-
ference to Canadian produ tns, we wall givo,
from advonco sheets, the Lest storivs pub-
Lished in Buzland and the Lmted States .~ Wo
will have tho latest and most interesting itoms
relative to the Farm, tho Garden, the Houso-
hold, Scieutific and Laterary oot ligence. a
column of Wit and Hamor, Lo. Got n samplo
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Pauts, containing tho equivalent of at loast
Thirty Fifty-cent Volumes, at o cost of

ONLY TWO DOLLARS.

CSTHE FAVORITE " ISSUE —“Tug Fa-
voRrITE *’ wall boassned :—

1. In weekly numbers ot 16 pages at 5 cents.

2 L suonthly parts ot 64 or 50 pages, iu a
handsomne cover, at 20 cents.

N B —Subscribers at 22 will be served with
tho weekly 1ssuc for one year. unless thoy
specify that thes prefer the monthiy.

ST, FAVORITE ” MAXIM.~Caxaba
FOR Tk CASADIang—whether by birth or
adoption.  Let us help cach other, 1f wo
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a genuine Canadian eaterprisc,—Canadian in
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eduted, printed by Canadians, on Canadian
paper, with Canadian typo.

GIVE 1T YOUR SUPPORT.

Club terms and sample nwnbers mailed freo
on applicativn.

Great cash inducomonts to clubbers.

“ Tur Favortre” i3 sold by all News-
dealers and on all Railway trains.
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GEO. E. DESBARATS,

Pablisher of THE FAVORITE, the Can-
wlwan Hlustrate t News, L Opminson Publs-
que and L’ Eendard National.
Xo. 1 Place d’Armes Hill, and 319 St. Antoine
street, Montreal.
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| Beautiful Designs, and all at very moderato
prices.  Iaboral Discount to large deaiers.
| Orders ean he nramutly cont hy Parcel Past to
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Tathozraphers. &e.. 319 St. Antoine Street, and
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