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PROTECTION FOR INVENTIONS,
(Paper read beforo the Scciety of Arts.)

By F. J. Brauwsry, C.E, F.R.8.
(Concluded from page 107.)

I wilt ask you to let me givo two instances. One ocourred
about five-and twenty years ago, at & Government victualling
yard, when an improvement in grinding wheat was being
tried by the Government, at the cost, as I need hardly say, of
the patentee. The improvement, if successful, as it was,
would have lessened the hard work of the men, but beyond
that not would not have interfered with them or their foreman
in any way, and yet in this case thero was a great amount,
not of mere passive but active resistance offered. An inquiry
was demanded and was held ; it resulted in some of the
offeaders bLeing discharged, while others were reprimanded.
In this instance men in Government cmployment, where
they might have counted on being retained during their
working life, and pensioned in their old age, risked and for-
feited these advantages, and for no other cause than that their
self love was injured

Another instance, much mose receatly, relates to the intro-
duction of Siemens' furnace intv alarge works., This was mct
with covert opposition by the forcman of the dupartment, who
used to report adversely of the furnace geucrally, while ad-
nmitting that at t mes it would work well. The principal
having privately made his own observations, and sasistied
bimself that the furnace would work perfectly if it had fair
play, called bis foreman, and said to him. - You say the
Siemen's fornace works well sometimes. Now, the furnace
is not varied in construction, therefore when it does not work
well it must be because it is not properly managed. The
mapagement is under your charge, and if in the course of the
next three months you cannot imnsnage ic so that it shall
work well at all times, I must get another foreman who will
seo that it does work well ® The furnace worked well from
that day.

I troet I have given you reasons enough and to spare why a
prosperous maunufacturer instcad of ~eeking about for changes

—

have beeu reached. Pardon my using a cearse, but expressive
phrase, which is that you want somebody to * thrust improve-
ment down the throats of manufacturers.” A patenteeis in
the position to do this. Hehas his patent. Very likely he is

devots his ¢ime to persuading some one that his invention is

then, provided with his patent, he can make an agreement
with the person who first tries his invention, to the cticct that
if successful that person shail be rewarded by a share in the

or at a reduced royalty.
quent y succeed in getting his invention put to work by the
manufacturer, but all these means are needed to obtsin this
end ; aud, even, with their assistance, it is commonly a work
of yesrs before an inveation is taken up. Whea taken up, and
when proved 2 thorough commercial success, then, indecd,
under the pressure of the competition of the improved process,
other wanufacturers may wish to work the invention, and,
finding themselves unable to do so except on the payment of
a soyalty, may raisc the cry, «Patents interfere with the
freedom of trade.” But is this so? What freedom has been
int-rfered with? The induostry as it stood before the invention
is as open to them all as it ever was, but the power to exercise
! the invention itself cannot bo had without payment of a toll.
How are manufacturers damnified by this? Suppose the in-
ventor choosc to carry on his process as a secret manufacture,
it cannot I presume be contended that such a course, however
undesirable, should be made illegal, and if not, those manu-
facturers who bad not the secret would Le unable to pursue tho
wanufrcture. Would anybody seriously call this « Interfer-
D «nce with freedom of trade ®™  Assame that a landowner were

to go to a namber of manufacturers in his district and wero to |

say to thom, t There is alarge and unfailing supply of water
on the other side of that hill, I have '.-* tho levels taken. I
have consulted geologists, and I am convinced it is practicable
to make a tunnel through that hill. If it wers made you would
bring here & water power which would save each of you a
thcusand & year in the cost of coals you now use for your
steam engines. 1 should be willing enough to make tho tunnel
had I the money to spare. I have not, but the water and the
hill are mine, and I will contribute the water aud give a right
of way through the hill as my share towards the realisation of
the plan if you will subscribe among yourselves the necessary
funds, and when the work {s completed I ghall expect to pac-
ticipate in the profits.” Suppose tho majority of the manu-
facturers turned a deaf ear to this proposition, did not believe
in it, looked upon it as hopeless that a tunnel could be made
through such a rock, dreaded the great cost of water wheels,
aud were afraid of finding the value of their steam engines
reduced to onu of the purely nominal character belonging to
discarded machines. Suppose, [ say, the bulk of the manu.
facturers addressed pursued this course, and refused to ald in

the work of bringing the water to the district, would it be .

for then to raise the outcry of * Interference with freedom
of trade,” or would such an outcry be just, when those of
their body who in conjunction with the landowner had suc-
ceeded in overcoming every obstacle, and in bringing the
water power to their side of toc hill, were to refuse to let
those participate in the benefits who had not helped in the

works. These men might truly say, « Your trade 15 justas .

free to you as ever it was.  We huwve taken rothing irom you,
but we have by our own skill and at our own risk changed the
conditions of our manufacture for the better. W- can obtain
power chéaper thaw of yore, but ourrefusal to let you share 12
it is simply a refussl to give up that whick 15 our property.”
If such a refusal is to be called: ¢t Interference with the
freedom of trade,” then every man who carrics on a manu-
fecture where he gets water power for nothing, if he refuses
to share that power with his competitors in the neighbour-
hood, interferes with the frcedom of trade, and every merchant
who has a wharf which gives him better access to a navigable
river or to a canal iuterferes with the freedom of trade, ualess
he shares his wharf with his rivals, Such propositions one

in hismanufacture, looks upon all innovation with dislike, and | sees at onco areabsurd, and could only be tolerated in a society
wishes that, so far as his trade is concerned, * finality” may | of advanced Communists. But I confess I fail te seo how the

proposition that the use of an invention should be open to
al], is not as rank communism as the condition of things I
have assumed,

The sccond of the alleged evils is—That British mavufac-

not a manufacturer ; his capital is not embarked in machinery | turers are put at a disadvantage as compared with those of
adapted to an old style of things, he has every inducement to | countries where there is not a patent-law.

What is the practical apswer to this? Great Britain, the

valuable, that it will turn out so on tria) ; he offers to super- | United States, aud France, all have cfficient pateot-laws, and
intend =}l the experimental work, and thus to relicve the | must it not be admitted that in no other countries are manu.
nanufacturer from the loss of time and from the distraction of | factures so vigorous, or improveme-nts o rifec ? Few countrics
attentiou from his trade which must ensue if he himself or his | claiming to be civilised are without a pateut-law. Switzerluad
staff have to work upan investion to the practicable stage, and | has none.

Hollaed has recently given up her patent-law,
Arc these countries of progress or countrics of invention®
What do they do to advance manufacturer? I once heard
Lozd Houghton say, at a discussion on patent-law, when the

patent, or by being atlowed to use tke invention free of royalty | absence of a patent.law in Switzerland was cited, that he
By these means a patentee does fre- | never heard of Switzerland being famous for any manufacture

beyond slpeastocks and long hotel bills. So far from the ex-
istenca of a patent-law putting the country which possesses
it to a disadvaotage, it is the wmeans of causing ingenious
forcigners to bring to that country their various inveations
which, did they cease to become property when they reach its
shores, they would withhold and would keep in their own

land. Not only does a good patent- aw bring in foreign inven-

tions, but it attracts good men to cove and resids amongst us,
and to establish works in our country. A distinguished mao,
whose 3aventions I have referred to this «scning, said on tke
occasion of a discassion on patent-law in 3ection F of the
British Association, that he left his own countr,” to scttle here,
mainly because the patent-law of that country was so defective
he could get no adequats protection for his inventions. That

gentleman, Dr, Sicmens, is a naturalised Englishman ; he has |

vastly improved many of our manufactures, and he is at tins
time an cmployer of some thousands of workmen, avd is so
in manufactures which have to a great extent risen out of his
inventions.

The consideration of such facts as these makes it clear to
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my mind that a good patent-law attracts improvements ton
country which possesses it; and that, thereforo, the manu-
factures of that country, instead of being placed at a disad-
vantage as compared with those of cotntrics which have it
not, are much more favourably situated.

The third charge against a patent-law is that © A patent
for an invention by barring the road stops further invention.”

This I say, unhesitatingly, is contrary to all experience

! Progress in an industry may be dormant, as it was for years

! in the stes] trade. At lnot an original mind conses and maker
a great improvement. After & longer or a shorter time, depen-

I dent on va-ious circumstances, this improvement davelopes

! into commercial facts, and excites genoral attention. The im-

| mediate result i3 that a aumber of other ingenious men are
sct thioking of the special manufactv-., and there follow
forthwith with a large number ~£ :nvintions in relation to it

! It may be said, What g ou is this, if the invention cannot

! be used because the Sist patentoe is here barring the road?

I The answer is, that this inventor has not got, and the law

! will ot give himn, a patent for all mcdes of obtaining his cod,

' but only for his spceial mode, and that all inventions of im-

! provemen. which do ol clash with this can be freely used.
And further, that if the subsequent inventious be for impro-
vements uponr the mede of the first patentee, the practical

+ result in nine cases out of ten is that the first patentee and
' the rubsequent improver cume to terms, and work theic inven-
| tions 1 common,
| 'The fourth and fifth charges are~That pateuts are granted
! for useless things, and also for things which are not new. In
' same instances this may be so, bnt who except the foolish
1 patentee suffers? In the first place if the subject of the patent
| be pot new, or ke not useful, the patent, if not void, is voidable.
' 1o the second place no one wants to use that which is useless,
! and «verybody may use that which is old.
| ‘The sixth charge brought against a patent-law is, © That it
! gives rise to expensive and diffi.ult litigation.” This, no doubr,
is true, but o what extent ? To ascertain the value of the fact,
when considering whether or not it forms a sutlicient ground
for the abrogation of the law of patents, one should examine
as to what proportivn the litigation bears to the magnitude
of the subject. As I have already pointed out, thero is bardly
an industry in the kingdom which does nol employ in several
of its branches patented processes and machines The annual
vatue of their products must be cnormous, and must form a
* very Jarge percentage of the value of the total mercantile and
commercinl transactions of the country. It appears that rather
more than 5000 actions and suits are tricd and heard each
vear in the superior courts of common law and equity, while
1n those courts 18 proceedings only relating to patents are
commenced, and that 8} only ont of these 18 are pursued to
a primary decision : t’.,us, notwithstanding the magaitude of
the interests involve s, and the alleged incentive to hitigation
arising out of the nature of patents, the number of proceedings
initiated is only onec-th -d of one per cent. of all other actions
tbat are tried and heard, and the number of patent cases in
which a primary dvcision is given are only 84, or one sixth of
one per cent.

i Idonot say there may not be instances where persons have
been most improperly put to heavy expease in maintaining
their rights against patentees by whom they bave been un-

- justly assailvd, but 15 aot this truc of every other right which

is gusrded by a law? Yet no one suggests that thercupon the

remedy is to do away with law and the right together. En-
deavours are made to amend the law, aud if this cunnot be
done, the chaoeo of cases of bardships is submitted to as being
the price to be paid for & law which, by its general terms, is
for the good, and, as a rale, contributes to that common good.

From my boyhood, until within the Iast year or two, certain
houses at the coruer of Stamford-street were shut up, and
were atlowed to go into decay, and to disfigure the street with
their € sattered windows and broken shutters, seriously affecting
the value of the opposite and adjoiniog property. Here wasa
case of individual hardship upon the neighbours, but it was
the result of a general law, which gave the control of the con-
dition of houses (s0long as that condition was uot dangercus)
to their ownere, and no one suggested that becauso under such

8 law this mischief could be wrought, the law must be abolished.

The law war 2 oo law but being human, was imperiect, and

- might be, and in this instance was abused.

Again, woarenot, even now, suffered to forget the “Claimant”

- aud his pretensions. Here was an instance where under the

operationr of laws which enable a person to recover possession
of an ecstate from which he hws been displeced, a low adven.
turer had it in his power to harass the rightful owners of a
property by years of litigation, and to put them to au expen-e
gald to amount to over u huadred thousaud pounds, to:ny
nothing of the nearly cqual expense to which he bas put the
nation, and all this without the slightest foundution for his
claims Here was a case of the grossest individual hardship,
but no one dreams that because a fraudulent claum was inade
to an estate, the law under which such a claim could be made
should ve abolished, or that it would be wise to prevent the
repetition of such an attempt at the cost of being without any
law by which a rightful owner could 1:cover property that
was witheld from him.

The last statement made as to the of patents is,
“« That patentees are great losers, and that it would be charity
to protect them against themselves” That patentees are,
taken as a whole, losers by the time and money they expend
| upon their inventions, is, I think, hkely, but we are con-
sidering whether the community as s wuolc s a lozer. If we
are to make classes, and to divide the populativn into those
who take our patents and those who do not, I say that the
commuanily as a wholv ig largely bencfited. The amount
received in royalties from successsul patents would, possibly,
if thrown into a common fuad and distributed over all the
patents that are taken out, give but a very poor return to cach
» -3, veturn §0 poor that it would not be warth while for per-
sons to take out patents if that were to be the utmost meagure
of their reward  But surely the general public ought not tu
complain of this ; they get all the intelligence, the invention,
and the labour of patentees as a body for B confessedly inade-
quate remuneration; and they get it atthis cheap rate becauso
the reward is pot uaiform, but is varied—so varied that the
high prizes are worth the efforts of the best men. Sydaey
Smith has told ur, in bis letters to Ar hdeacon dingleton, on
the Ecclesiastical Commission, that if you wish to get the
! best services at the lowest rate of remuneratiou, you must do
’ s0 by making that remuncration uncqual. He says; It
|

va.

ceems a paradoxical statement, but the fact is that the res-
pectability of the Church, ag well as that of the Ber, is almo-t
entirely produced by the unequal divisions of their incomes ;7
and he goes on toshow how men of capital and of «ducativo
are drawn towards both profession, by the hope of the prizes,
while if the total gains were evenly distributed thers woull
be no adequate inducement to cause any man of position to
enter either profeesion. So it is as between the great butk of
thie public and the inventors; the jnventors are tempied by
the few prizes, and the public thus get their inventionass
whole at the cheapest possible rate.

The public, as I have said, are benefited, the pational re.
venue is benefited, for the State gets as much as 91,0004 per
| aunum frowm patent fe-s, and the inveutors are contented ; if
i they do not get solid gains, they livein hope, and [ thuak 1t
is not too much to ask, that go far as their ioterests are con-
cerned, it will be time enough to do away with a patent law
and their hopes together, when the inventors as a body come
forward and demand the destruction of both.

I will say no more in support of my two propositions. The
first that in the absence of a patent law there would be no
adequate incentive to the continuance of invention. The
second, that the pntent law is unaccompanied by any evils
such as would justify its abrogation.

I may be asked, if these propositions be true, why is it the’
the question of the withdrawal of protection for inventions
from time to time brought forward, while it is rare to find a
| paper written to express satisfaction with the existing state of
things 7

In answer to such questions, I would say, ¢ Cont:ntvd men
don’t discass,” « people don't ran zbout prodaimung thar
content™ It is the man desirousof change who makes him-
sclf heard ; and further, I would a.k, who arc these men
desirous of change ? Nut the ijnventors, that is clear, and 1
| will undertake to say not (with vers few exceptions) the ma-
| nufscturers  Who are they, then ? They are generally meu
! who (with the best possible intentiups) occupy their tetsure

10 schemes for the improvement of society, Able men, honest
men,aad men capable, as & rule, of srriving at just conclusions
[whcn reasoning from sound premises, But it behoves such
j men to be extremely careful  "T'he very position and ability
' that cnable them to do much good when they are right, make
it inevitable that they do infinite harm when they are wrong,
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« Cenig Tunnel, to be placed in Turin,

and they are wrong if they rest their arguments upon inade-
quate informatien ; and 1 behieve it to bo extremely difficult
for them to obtain the necegsary data, for, as I have said,
they are neither inventors nor manufacturers, aad therefore
have not that thoiough acquaintance with the manner in
whirch, iu actual practice, inventions are originated and de-
veloped, and with the manuner in which suchinventions are in-
corpotated into commercial pursuits, that should be posscssed
by thore who undertake to be our guides in tho subject of pro-
tection for invention.,

fu the absence of this knowled
must lead to erroncous results,

I have attended the reading of many papers adverse to the
continuance of the patent law, but 1 never yet heard one of a
practical character, and I never yet knew the writer of one of
these adverse papers able to answer the arguments which were
brought forward, in the discussions that cnsued, by speakers
possessed of competent knowledge:.

The conclusions of such wiiters as | have described have
very great weight with certain scctions of the public, who
are not at the pains to investigate the hollowness of the
foundations upon which thege conclusions are based. Bat |
trust that the members of the Legislature upon whom de-
volves the serious responsibility of determining whether or
not protection for invention shall be continued, will oxamine
with the greatest care into the true state of the case, and will
not lightly, to satisfy the most unwise desires of the few,
determinoe that there shall no longer be protection for inven-
tions. Should they unhappily take this course, my firm belief
i3 — and | say it with the utmost carnestness — that the result
would be, first the stoppaxeof all substantive improvement in
the manufactures of this country, and then year by gear, the
gradual falling back of its position among the nations, de-
prived as it would be not only of the foreign inventive talent
which now so readily sceks development here, but deprived
also of the talent of the most ingentous of our fellow-subjects,
who would be driven to foreiga shores to find thst reward for
their skill which they counld no longer obtain in their native
land.

I believe also the very best of our artisan class would feel
that, by the abrogation of the patent law they had lost the most
legitimate gource of aid which they had for raising themselves
in life ; and hard, indecd, would be the task to persnade these
wen that those who withdrew such grotection did it for the
good of the community.

And, lastly, I will ask, are we prepared to see the abolition
of copyrizht? If not, we must retain a patent law, for depend
upon it the natural s+nse of justice of the inhabitants of this

ge, the very best reasoning

. country would never suffer so gross an anomuly as this, that

while the inventor of a machine, which he had perfected by
anxious thought and large expenditure, was to have no pro-
tection, the describer of that machine in a Yook was to have,
gratuitously, a protection not only in bhis own laud, but, by
the operation of interaational law, in nearly all the civilized
countriesin the world,

A Marvrann inventor has patented a grain sampler, which is
describued as follows : It cousists of 8 metal cylinder, provided
on the sides with wings or flanges, closed and pointed at the
end, and contsiniog three openings; within it is a hollow
spindle or shaft which has a circumfercntisl movement in it,
and is furnishe.l with opevings of a correspondiog size, which

. when brought into the sime relative positions, atford mcans

of communication with the interior of the spindle or shaft
I'here is alko a haudle, by means of which the spindle can be
turned and the openings easily opened aud closed.  The con-
dition of grain at various depths aund positions in the holds of
vessls, clevators and other places where grain is stored in
bulk, can be positively determined, and the apparatus produces

" at eacb withdrmwal a sample which cinaot possibly becoine

mixed with other matter throngh which 1t is moved as it 13
brought to the surface.

Ox page 100 is a view of the colossal memarial of the Mont
It vepresents the
Genius of Modern Scicoce standing on a huge rock, while be-
neath him are the ‘I'itans he hag overcome. ‘T'he Titans are
three or four time as large ag life size, and the wholv is about

thirty wmetres in height,

LEONARDO DA VINCI AS A MECHANICIAN.

The name of Leonardo du Vinci is s0 tnsopar 1ily ~onnected
with the paiuting of the Last Supper, that it is difticult to
think of him as anything besides a great artist.  Not that s
labours in the field of scivnco and military enuvineering are
altogether unknown, bat his cminence as a painter has
thrown them entirely into the shade. With regard to his
mechanical efforts they have indeed bzen the sabject of
passing reference by his numerots biographers, but never
uantil now have they received auyvthing like justice, and this
at the hands of Dr. Hermann Grothe @ well-known ticeman
writer on mechanical subjects. In the preparation of thus
article we have made free use of Dr. Grothe's book and of the
fac-similes with which it is illustrated The work is based
on an examination of Leonirdu s maauscripts, but to trace
their history in detail would lead us too far from our subject,
and it will be sufficient if we give a stight sketch of the extra-
ordinary vicisgitudes which they hav. undergone Leonardo
da Vinct died in 1519, bequeathing his papers and drawings
to his friend Francesco da Melzo, by a descendant of whom
they were given to one J. A. Mazeita This Horaco da Melz),
bein s of a very librral disposition, was in the habit of yielding
to the importunities of his friends and permitting them to
make selections from the papers. ‘The most successful and
shameless of these friends was P. Aretin, son (or perhaps
we had botter say nephew) of Cardinal Leoni, and an artist
at the Court of Puilip 1. at the E.curial. Aretin formed »
collection of 392 leaves, which in 1637 found its way into the
Ambrosian Library, at Milan, where it now is, Howard, Earl
¢ € Arundel, made an attempt to purchase this Codex Atlanticus,
as it is now called, and otfered 60,000 francs on bebalf of the
king, but Arconati, in whose possession it was at the time,
refused the tempting otfer.  The other portions of Leonardo's
papers arc¢ scattered about, some being tn the British Musoam,
some at Florence, some in the library of the Institute at ans,
a few at Vienna, and, we think that the Royval Library at
Windsor, also possesses some exawples. It is, howev-r, with
the Codex Atlanticus of the Ambrosian Library, that we have
to do; but we may here express the hope that Lefore loog
steps may be taken to have that extraordinary collection care-
fully photo-lithographed, and the notes trans.ated. A trans.
lation is the more pecessary, as the calligraphy of the period
is not very easy to read, ani Leonardo had a habit of writiog
backwaeds, or from right to left. 'This affectation of secrecy
was not at all uncommon, and we fiol Dr. Hooke, at a very
much later period, doing the same thing in his ¢ Cutlerian
Lectures,” where he hides his discoveries under anagrams, the
hey to which he only gives later on.

Biographers have doane ample jistice to Leonardo as an
artist, and the family to which Le belonged hag been the
subject of morethan one minute and exhaustive book, Although
as we have already observed, several scattered notices of s
labours in the department of physical and mechanical science
are to be found in writers of the 17th and 13th centurices, 1t
was not until Venturi published his Essai cur les Quvraes
Dhysico-mathématiques de Leonardo da Vinei in the year 1797, -
that formal attention was called to them ‘Che book was
founded on the manuscripts in the library of the Institute at
Paris, whither they were removed from Milan after the takiong
of that city by the French in 1796. As the title indicates,
the book was confined to a discussion of Leonardo’s physical
and mathematical iabours, and it threw an entirely new light
on the condition of science in that period. The universsiny
of Leonardo’s genins seems to bave forcibly 1mpressed the
mind of Hallam, who, in lus ¢ Introduction to the Literature
of Europe,” says that his discovenies *fare more hke revela.
tions of physical truths vouchsafed to a siogle mind, than the
superstructure of its reasoning upun any established basts,
The discoveries which made Galileo,and Kepler,and Mavstiin,
and Maurolicus, and Castelli, and other names illustrious, the
system of topernicus, the very theories of receat geologers,
are anticipated by Da Vinci, within the compass of a few
pages, not perhaps in the most precise language, or on the
most conclusive reasoning, but so as to strike us with some-
thing like the awe of preternitural knowledge. In an age of
so much dogmatisin, he first Iatd dowa the grand principle of
Bacon, that experiment and observation mast be the guides
to just theory in the investigation of nature. If any donbt
could be harboured, not as to the right of Leonardo da Vina
to stand as the first name of the fiftcenth century, which is
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beyond all doubt, but as to his originality in so many dis- | example of tho mechanical genius of the great painter, and in
coveries, which probably no one man, especially in such | in all probubility the earliest machino of the kind  Hitherto
circumstances has ever made, it must be on an hypothesis, not | the credit of the invention has been given to Du Vorger, who
very unteanble, that rome parts of physical science had already | devised an apparatus for this purpose 10 169Y (seo Micheues
attained a height which mere books do not record.” Theso | Ippeoncers por U dcadenne des Sciences, tome ¢, paye 155) It is
remarks were suggested by Venturi's book already alluded to. | | obable, howover, that something bad been done m  the

Having premised thus much, we shall take Dr. Grothe for | interval. for Du Verger dovs not ceatmn the genernd aden of
our guide, and cndeavour to give au idea of Leonardo’s mech- | cutting files by machinery, but describes s invention asa
anical knowledge. }f we confine ourselves to this side of his | machine for cutting four files simultancously.
character juis not for want of ma'erial, for scparate essays Spinang  Maclinery —=Italy baving been for centuries the
might eusily be writton upon the great actist as au astronomer, | home of the silk mannfacture, it is not at alt surprising that
as & mathematician, as o civil and military engineer, and even | Leonardo's attention should have been dirccted to machinery
as o geologist  The illustiations are given in the same order | of this kind. Accordingly we find an eatremely interesting
ag they occur in the original. . examplo of the throstle, absolutely perfect in all its details

-lerial Nutyyatron—~The laws of flight appear to have been | 1y the sketeh, Fig. 7, « # represents the tlver, & the spindle,
a very favourite study with Leonar lo and it is related that he | . ;.. spool, d the hollow shaft for driving it, and e the pulley
was in the hubit of purchasing birds in order to restore them | by which motion is given to the shaft carrving the spool ; 7
to liberty, watching their movemeuts as they flew away  Ha represints the putley for actuating the fiyer which is moved
knowledge of the anatomy of the bird was very complete, and |y and down by tue fork m, for the purpose of distrituting the
the Codex Atlanticus, a5 well as the collections of sketehes i | varn cvenly on the spool ; ¢ i8 a bearing for the flyer shatt It
London and Parig, abound with drawings on the subject. Fig. | js unfortanately not possivle tosay whether this was Leonardo's
1, page 132, shows his idea of an artificial hand, in which the | 544 jnvention, or whether he simply shetched what he had
varions bones and muscles are reproduced. Clothed with | goen If the former be the case, most assuredly the name of
feathers, as he suggests, this hecomes a species of wing.  The | the great artist must not be omitted from future lists ¢ in-
invention of the parachute has hitherto been attributed £ Le | veniors who have contributed 1o bring spinning mackine vy to
Normand, whose experiments date from Nevember, 1783, The | 4 yesent high state of perfection,  We have already allud
idea was clabmed for Montgoliier, but Lo Normaud ‘nakes a | (o the silk manufactures of Italv, and the romantic, yet true
seclumation in the Annales de Chunte, vol. xxxvi., page 94, | story of Thowas Lombe, furnishes abnndant vvidenee of their
wuere the merit of the invention is unreservedly awarded 1o | groat importance in the carlv part of the 17th century  The
him. Dr. Grothe hows, however, that Le Normand had been | cagliest example of the flyer with which we are acqunistd,
anticipated nearly three centuries previously. is that given by Branca, in ¢ LaMachine,” a work published

The Steam (iun~—The engravings, Figs. 2 and 3, represent | ot Rome in 1629. It is there shuwn attached to a spinning
the Areh-tronely, as Leonardo calls it, which cousists of a | \wheel, and is of a very rudimentary nature.  Bat the example
chamber heated by & fire into which a portion of water is per- | shown here is exceedingly perfect, and it will be vbserved that
mitted to flow. The water being suddenly converted into | hravision has been made for driving the flyer very murh
steam discharges the ball from the barrel with wreat foree 1t | frgter than the bobbin, the pulley «, which drives the former,
appears from the descrzption that the steam gun went beyond | bejng considerably smaller than the ono which gives motion
mere suggestion and that an apparatus of the kind was actu- | ¢o the latter. This of course on the supposition that both
ally made. . . pulleys are driven from the same drum.

floring $lills—Without going 50 far as fo assert that ma- i W may mention in this place that the manuseript contains
chines of this kind were unknown before Leonardo da Vinei's | gkorchesof rope-making machines, which Dr, Grothe says are
time, we may say with safety that his sketch (Fig. 4) gives | of very excellent design, but he nnfortunately gives no far-
evidence that the mechanical arts were very coasiderabey | qmes,. Thers 15also one of aloom which may be an anticip-
advanced at that period The log of wood to be bored (marked | gyiop of the Jacquard apparatus. ;
¢ in the drawing), is held in a long hollow chack furnished
with four jaws n which are moved simutinucously towards
the centre by screws. It would seemn that this simultancous
action is brought about by the toothed wheel p taking into
the toothed nnuts ¢, and if wo rightly interpr t the sketch
there is a similoc arrangement at the further end of the
apparatus, 0 that the log of wood, previously rounded, cannot
fail to be chucked n u perfectly central position; & is the
boring bar carrying the tool, aud ¢ we assume is a pulley by
which it is rotated. [I'he chuck carrying the logz is mounted
on a saddle and is moved up to the tool along the bed of the
* machine by means of a screw on the extremity of which is
fixed the handle g.

Skew Bevel Wheels—~The many interesting examples of
gearing of different forms published in the wo- of Dr Grothe,
1ndubitably prove that skew bevel wh :els ar more aucient

Cloth-shearing Machines —Several forms of machioes for this
purpose are suggested by Leoiardo, all “ounled on the same
principles, but differing slightly in their details, In one of
them the mechanism  swhich actuates the shears is enclosed
in a box, as if the inventor were afraid of pirates  In theone
which we sclect for illustration (Fig 8), the cloth to ULe
operated npon is passed round & large cylin fer underneath a
pair of ordinary shears, one blade of which is fixed, the other
being moved to and fro by means of a lever actuated by a
ratchet wheel. It would appear that thoe shears in their
pormal position are closed, but being opened by the ratchet
wheel are suddenly veleased, the shearing operation being
effected solely by the clasticity of the spring Considering
the importance of the cloth trade in Italy at this period, Dr.
Grothe thinks that there 18 every probability that muchines
 than is gencrally supposed on this principle were absolutely coastructed and came into

I’tming Hachine.—It must be admitted that the sketch, common. use. . .

Fig. 5, has not a very promising appearance, from a practical |  Washing Machine —Dr. Grothe also illustrates by a fac-
_ point of view atall events. It 1§, however, sufficient to show szmle sketeh a washing machine with two rolls. The con-
that the iden of moving a plane by mechanical means wap | trivance appears to bave had the special approbation of the
not unknown to Leonardo. great artist, for he has written against it the word ¢ Bono.”

Fele-cutting Macline—~The machine shown in Iiz 6 on Drawbench for Metil Siripe. — This contrivance was figured
page 133, is actuated by a descending weight, the height of | by Alcan (¢ Bulletind» la Societd d'lncouragement, 1864,
, fall being regulated according to the length of the file to be ! page 284),8s a continuons machine fur sheanog cloth, and, as
cut. The blank is fixed on a bed. which is driven by a screw ! such, it attracted a good deal of notice at the time. Fhere
having at one e¢nd a crown wheel astuated by a lant-rn!scems, however, no rea-on to doubt that it “s what we have
piion. The pinion is driven by the falling weight, and the ! stated, although it must be confessed that the detals are by
hammer (which apparently falls by its own weight) is raised | no means clear. The strip of metal, being seized by the
by a wheel having wipers or teeth atranged round its circum- | pincers, is drawn through the die by the rope or chain, which
ference. The hammer is fixed to a cross bar pivoted at the | pas<es over @ pulley at the opposite ¢nd of the machin«, and
extremities of two uprights, but the exact mode of raising it ! is then led back to another pulley actuated by the toothed
1s not showp, the mechauism being hidden by the large crowa | wheel. There is no reacon to limit this machine, as Dr
wheel, It will be noticed that the motion of the bed carrying | Grothe docs, to the purpos: of drawing ¢ springs,” but it may
the file blauk 15 continuous, which, in th-ory, it ought uot | be described in general terms as a drawbench,  Itas quite ob-
to be, a8 the bed should be stationary during the instant that | vious, we think, that the substance which is being operated
the cut is being made. It is, however, an extremely interesting ! upon 18 not clotn, which no artist would depict es fulling in

S e—— -~




[May, 1876.

NT OFFICE RECORD

N
4y

TS CANADIAN PATI

136

AASRKN
N

NIS TUNNEL AT TURIN.

>
%S

MEMORIAL MONUMENT OF THE MONT Cl




Loy, 1876.) AND MECHANICS MAGAZINE. 137

GAAVES NRAL DHANGUAL

4 NI ATARNTI Y § AN [ T RNKTANGS fIT N N NI

GREAT HALL

1200 FECYL

400 5 ¢ CLET

CHINESE FUNERAL CUSTOMS. (Sce page 138.)




—

138

THE CANADIAN PATENT OFFICE RECORD

{May, 1875

_ that we Lave ounly made a sclection of those machines and

* duction of idle wowents, and are notin all cascs theoretically

, and fairly civilized people.
., even now Luilt :n that mother country China,
. tion of one of these tombs, that of the dhing dynasty wilt be

- e scen by the drawing at the top of page 137,

' was made there were the ashes of some Lurnt oblation which

perionned,

- land, the yearly mortality amounted to 27 per 1,000. During
. and during the last threc years it was only 17 per 1,000, Duc-

* the cholera, which in 1849, or before thesc changes bad been
! made, was fatal in nearly twwo bundred cases, was fatal in only

the manner shown in the sketch, Fig., 9. It is obviously’

" clastic, and has had o slight curl imparted to it, presumably

by having been passed once or twice through the divs. The
art of drawing wire is supposed to date back to the fourteenth |
century, long anterior t¢ Leonardo's time,

°h roee —The crdinary pitch-chain, Vaucanson's chain, or the

' Chame de Qulle as the French call it, is figured in Leonardo's |

buok, as shown in Fig. 10,

I'umps—A very jnteresting form of pump is shown in thei
sheteh, Fig. 11, The cylinder s fixed horizontally on a frame- |
work by means of an 1ron strap, the portion round which the |
strap passes being apparently scored to prevent slipping. A
valve, opening upwards, is shown at the top of the supply
pipe, and the piston being solid, we assume that there is
another valvein the delivery pipe opening outwards, that is, |
towards the right-haod side of the cut. On the piston rod is |

" a projection which fakes into a spiral groove cut on the!

surface of & drum, This drum is rotated by means of the,
wheel and pinion shown, and an alternating motion 15 thus!
#iven to the piston, The delivery pipe may be directed up-
wards, or ay discharge the water horizontally as shown in
thesketch

In taking lcave of this interesting work we must observe

contrivances wuich appear to us to be most striking. Some
of Lvonardo’s sketchies are obscure, and we are not always
alble to accept Dr. Grothe's interpretation of them. Some, on
the other hand, might well have been omitted as wanting in
futerest. Werefer more particularly to the sketches of gear.
iny of various kinds, which appear to us to have been the pro

corrret.  Our intentions, however, are not critical, and we are
doing Dr. Grothe no more than justice when we say that to
him belongs the honour of having contributed an unwritten
chapter to the history of the mechanical arts.

CHINESE FUNERAL CUSTOMS.

Among the different modes of marking the resting places of ¢
thedcead, mound-bmlding scems to have been the most vniver- |
sal. The mounds which still exist 10 America are all that |
remaio to us of a long departed race, and judging from the |
size aud cxtent of svme these it must have been 8 uumerous |
Mounus ot this description are |
An lustma- |

found on page 137. The mound, i thie case is more than
half a mile in «.icamicrence and is plauted with pine trees.
Beside the mopnd there is an oblong space about 1,200 ft. by
50w ft , enclesed Uy a high wall. Inside of this enclosure :s a
series of buildings where the reigoing Emperors perform cere-
monics in ° - 10onr of their ancestors Unc of the most sin-
gular facts connected with Chinere bunial customs is that
ccmeterics arc not consccrated or enclosed ; graves are found
scattered over the face of the country, beside the roads and 10
the ficlds. Tne precise ferm of these mounds when new may
1t is formed
of a square platform of carth, and a circular cone of the same
material is raised upon this. The square and the circle re-
prescat the Yin and the Yang, or Earth and }caven: the
whole forming part of the thinese system of geomancy, and
belog allicd to the mysterious Fuog.Shuic, There is no
enclosure with balls, temples, or altars at these graves, such
as at the Iraperial tombs ; but on theground when the tketch

—

had been recently made, telling hat ceremonics had been

Iy the twelve years immediately preceding the completion
of the drainage and water supply system of Salisbury, Eng-

the twelve years following the mortality fell to 20 per 1.000,

ing the latter period typkoid fever was almost unkoown, and

fourteen cases in 1854, the time at which the works were un-
der cempletion  In 1846 there was not a siogle casc in the

twwn,

AUTOGENOUS SOLDERING.

The term autogenous in conunection with the process of
soldering is strictly applicable to those instances only where
the pieces to be joined are united by means of the same kind
of metul, and more strictly still in those cases only where the

joiut is made by melting the surfaces or edies of the piecesto

»

Le united. In shop parlance this is kuown as “ burneng,” an
operation requiring no little skill, but when satisfuctor 1y
accomplished affording a better joint than can be obtatned by
the use of alloys, and indeed in some ¢ .ses the only joint that
is practically usefal ‘The term autogenons is, huwewver,
applied to a process of soldering in which metals are united
by melting the lead or other alloys along the seams by means
of the flame of bydrogen, or of that obtained by the combus.
tion of a mixture of hydrogen and common air. The correct
or incorrect application of the term is of little moment, as the
use of the expression * burning” has become ~o general amd
well understood awongst mechanics, that its use m counec-
tion with the operation of joining metals is scarcely likely to
be misunderstood.

The first and most important use of burning is in the coun-
struction of vessels for holding aci or corrosive Iiquids, which
would attack one of the ingredients of ordinary solders; a<
for instance the leaden vessels, tanks, and chambers cmploye
at chemical works. In vessels subjected to considerable
changes of temperature, alloys are frequently of litile use in
constructing joints, owing to the difference in the amount of
their expansion and that of the metals to which they are
attached; aud in other cases they set up 2 galvanic action,
which more or less speedily destroys the more oxidicable
metal. Autozenous soldering is also emplayed for the sahe of
appearance in pewterer's and plumber’s work—especially in
the former, in which if solder were employed, the joints of
angles and the seams would become too apparent to the cye,
Burning is also resorted to remedy defects in castings, aud
in various jobs in which solder is either inapplicable or obje---
tionable.

The simplest method ofburning is that adopted in the manu.
facture of leaden tubs, tanks, and other vessels, the success of
the operation depending more upon the quantity and state of
the materials than upon tke skill of the workman. Thusifa
round or rjuare tank is required, 2 picce of the sheet-lead
sufficient in size to furm tho sides and cnds of the tank, or the
hoop, if » round ong, is bent into shape, the overlapmaog cads
being secured by a feww touches of solder or a few nailg, driven
from the inside, so as Lo keep the ovetlapping edizes perfecily
closc. On the outside of the join: a picce of stont Lrown
paper is pasted, so as to cover the whole of the joint. I'he
hoop, or parts to be inlued, are then turncd downwards on to
the casting fico~. and .noulding sand of good quality packe
over the joive to about § or 6in. in depth, 2 picce of woud
about Jin thick being placed over the junction of the edges,
while the .and is being rammed togcther. Thix wood is to
form the ruoner or channel for the molten metal, and must be
slightly longer than the joint to be mnade, ro that it can e
drawn out lengthways. The sand being tolerably firm, ent
down to the woad, with a trowel, forming x sort ot V-shaped
groove along ucarly the who'c length of the intended jont,
leaving & few inches of the wood buried at one cad, which is
also to be completely stopped.  When the wood is drawa out,
which is the next operation, the other end of the ¢ ruuner” is
to be stopped up to a greater or lessee height, according to the
thickness of the metal: about an iuch is ususlly sufficient. 1t
will be understood that we have here as it were, a broad-
mouthed ditch in the sand, stopped 2t one end, and with a
s bar™ lin. deep at the other; and at the bottom ate the over
lapping cdges of the lead thet is to be joined. A quantity of
lead is then meclted in a fornace, and brought to @ hea!d sutti-
cicat to melt the two edges ia the metal to be joined. Every-
thing bcing in raadinzss & small quantity of rosin is dusted
along the intended joint at the bottom of the: runner, an'a ay
formed to catch the ovcrflow of metal The latier is then
poured in steadily but quickly, giving it as mu-h fall as pos.
tible, and keeping up the supply till by means of a trying
stick it is known that the cold metal of the cdges has been
welted. The overflow cnd is then stopped up, and more
metal poured in, the molten lead being kegt veady to il upas
shrinkage shows itsclf. Whea sct, the sand is removed, and
the - runner,” or the remaius of the metal poured on the joint,
is cut off with a chisel and mallet, and the surface fintshed off

—————
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r.‘ over the outside will have fallen off, and will be seen to have

with a scratch-brush or wire card, ‘The paper that was pasted

left a smooth surface, in which no trace of a join is visible It
wil! be seen that the secret of suceess lies in having a good
bed of sand, plenty of hot metal, and careful attention to the
shrinhage. he bottom of the tub or tank is put in by a
similar process,  ‘The hoop or sides, when the tank is nuot teo
deep, beiug completely sunk o a hole in the casting.shop, is
tilled up with sand inside and out.  ‘The sand 1s then removed
from the inside 1o a depth cqual to the tlhaekness required
the bottomn of the tank, and smoothed over well with the
trowe ] ‘I'he rand outside the taoh must be rammned hard, and
a bay Iuft all round to take the overflow. As before, rosta is
sprinhled over the edge of the metal. and the meltun.farnace
brought cluse to the worh. When the metal is as hot as pos.
sible, two or more men take a ladlcful aud pour aloug the

" edge, aod when the latter s melted the molten metal 1s poured

in unti! it is up to and ruening over the level of the outside
sand all round. The dross is then shimmed off and the metal |
Ieft to coul, as it shrinks equally all over and requices no |
further attention. It is obvious that instead of mahing the |
bottom by pouring on molten metal, a picce of the req ticed
size can be cut of thinnur sheet lead, and placed on the top of ¢
the inside sand, but we believe the majonty of expericneed
workmen prefer the first mentioned method of burmug ina
bottom, If the article is of consi-lerable size, however, itis
nees ssary to have more than onc workman, as the wcetal must ¢
b poured on as quickly as possible.
‘I'nis method of lead-burnin: is, it will be secn, considerably -
treublesome, and is rately used except when the lead is too!
thick to be mrlted conveniently by means of the blowpipe, or !
the oxy-hydrogen flame.  The latter is) however, always used ‘
when possible by those who can accomplish the operation,
which requires 8 much greater degree of skill than the process !
of lcad-burniog we have described above. The cdges to be !
Jjoined should be scraped clean, and be dusted with rosin. A |
picce of leat is thea laid along the intended joint, and the
tlame brouyglit to bear upon it. lo many cases the skiliul lead-

GRINDING EDGE-TOOLS.

Perhaps there is no operation which is apparently so simple
as this- and vet as it is one on which a ereat deal of the
beauty and exactitude of the work depends, it is really of cone
siderable imoportance.  Sapposing the griudstone to run per-
fectly troe (without which no tool car: be properly ground),
and that its surface be neither round nor hullow, the hirst dith-
« 11ty the beginn v will cocounter will be to maiuntain the face
of the tool against the grindstone m such a manner s to ir-
sure the production of a tat or slightly concave face, lo
produce this etlectually, the handle of the toul shuuld be hel)
in the right haud, while th iogers of the Lt hand rhould
press on the upper surface of the tool, just over the level to be
produced  Care must also be taken that the edges of the toul
should be formed perfectly square to its sides, especially in
the case of plane irons, & To provent depressions furmiog
in the stone, the tool should be «arried with a gradual mwotion,
from onv side to the other whi  grinding. Non-atteution to
this rule will soon score and ru  the finest urindstone ; so it
is better when gouges and other  wrved tools have to be ground,
to devote a separate stone entirety to this purpose, as a scored
stons, or one with hollows, is useless for the production ofa
straight edge such as it is required for plane-irons, chisels, &c.
All tools which require to be “ se.™ after grinding may be
ground on a stone the upper part of which revolves awray from
the operator, but care must be taken not to carry on the gniuding

*until it reaches quite to the cuttiog edge, or else a wire edye

is formed, which is re noved with considerable difliculty. The
fine touches are then given on the oil-stone. Of course this

cannot be doune if the edge has been notched or requires |

alteriog in sbape.
1n such a case, as also in grinding tools for metal work, in
which the edge is formed entirely on the grindstone, this latter
must revelve so that the upper part comes tawards the operator,
and copsiderable care will now be required to prevent the
tool ratching 2nd injuring «ither itself or the face of the stone.
To preven  the tool hecowming b ated, and thereby lositg its

burner omits the atnp of lead, and obtains a yjoint by fusing t temper it is usval to wet the stone cuntinuously, cither by
the two cdges to be unitea, but 1t 1s oply the skilful workmau | dripping water, or by plaring a trough under the lower * alf of

. Who can accomplish this, as, cspecially 10 thin leat, the edges t thye ston= Butiu this latter case the wrough should Le p wrable,

. bit.

as they approach f.:riuxx arc apt to ruu away o obe auvther | and should be removed after each grinding, for if the s.une be
instead of coalescing. It is always best to use the covening i allowed to stand in water, the fmmersed portion lccomes

strip of lcad, because it is casy to remove superfluous metal
from the joint, aud failure in the other process involves loss
of time. In cither case it 1s ouly by practice that the amateur
or tyro can hope to succeed.

Similar processes are applicable in the case of the other
metals. Thus biass may be burned together, by placing the
parts to be juined in & saud mould, and pouring 2 quanity of
woulten brass on thew, afterwards reductng the parts Ly means
Jf the file, &c, to propec dimensions. The sine qua non is
plenty of molten mctal, made a tale hotter than usual, Pewter
is generally * burned” by the blowpipe or a very kot copper-
In angles aud where it is bent over shaip commens aud 1
seans, one cdge is allowed to stand over the suriace of the
other, and a strip of the same wetal is then laid along the
intended junction. “This joint is theu buracd, as mentioned,
by melting the surfaces aud cdges by means of a blow-pipe or
t-re hot soldening-iron, and the superiluags metal 1s filed off,
leaving the juin of at an augle, looking s if it had been made
sytof the ~olil. Tue privciple of the process is the sune
whatever be the maode, in which it 1s perforined . aud when
Lot meiar is used as the sole agent of hicat, it i3 necessary to
tave ; beaty of it aud to sre that the parts to be joined are
elen It is scazeely neccs:ary to say that the autogcnous
we-hod is the only proper method of ranedying defects sn
custings, and notwithstaudiug the trouble attached to it, should
always be attempted with all metals for which it is apphicable,
and ad artisles in which it 1s posstyle. We do not suppose
that trafline Jefects an tron castings will be remedicd by this
means, though thes 18 ao very great difficalty inaccomplishing
i, as fhanges are often bure-d on to pipes ang wheely, but wath
the wmore costly or casly worked inctals, the practice of this
process would tie attended with advautage

Tur Hubtington Copper and Sulphur Mining Company, in
*hs ford, Quebre, gives some indication ofactivity in purchas-
ing Iatcly 90m cords of firewond for smelting purposes.

P

softened, and conscquently the stone wears away unecqually.
Directly the stone is untruly worn, it sl ould le 1unmediately
attended to and grouud down with an old tiree-cotnered tile,
By in-tant attention to this point “ hacking™ the stone may
be long deferred, if not cutirely avoided.

Al 100)s having a concave cutting edge, boring tools, Lc,,
should be ground cither with a file or on a copper or iron lap,
dressed with emery  Conrolidated emery wheels, such as are
nww found in commerce, will also be found of great service for
grinding this species of tool

The boats for the Alert and Discoverr, thearctic ships, are
being rapudly completet.  Thur constraction is somewhat
peculiar.  Thc boats are 18 in number, and include two yawls
25{t. long. and two cutters of the length of 20ft. They are
built of one diagonal thickness of mahozany planking. which
is paud over with a coating of marine glue and a second ceating
of stroug Luicu cloth. The whole is then ironed over until the
gl comes through the lnen, and the bovtsare then said to
Liccomr sropervinus to water, The beats are then plavked over
longisudinally with the best wyech elm and Christiana pine.
A lazge semicircnlar cork belting is placed under the waist
strake, anid over this strong canvas is stretche |, therehy form-
ing a capital fender for the little craft.  Six of the boats, cach
haviag a length of 251t , are wmodelled like whalers, haviug bows
at both ends, and are constructed in other respects like the
four already mentioned, with the exception that they have no
cosk feraders, but mails with hand holes all round.  There are
also six ice-boats, three being built as gigs, and then having a
sheathing of cotk ove r the diagonal plaokioy, which is again
covered with a layer of pincant elm.  The latter are built on
dead-wo «, with keclson above, so that should their stems,
keels, or cren steroposts be destroyed by gratiog on the icc,
the boats would not be seriously injured, but would retain
their buoyancy.
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: Cape Ray, is divided by the Magdalen islands. “Ihis curront
keeps back theice from the southern part and thus keeps clear

' MONTREAL. MAY, 1575,

i that part of the Gulf south of the islands and north of Cape
Breton.,  If these goographical facts can be relied upon Pas.
! pebiac has great advantages over Halifax and Louisbary, the

The question of the rival routes to Eurepe is now fairly
before the public and bids fair to be settled in some way before
very long. ‘The public scems to be fully alive to the xmport—
ance of the question as affecting the vital interests of the | i
Domipion, and we have just reccived an joteresting report of
a committee of the Legislature upon the subjzct. No one
doubts for 2 moment the necessity of our having at any rate
onc port of our own readily accessible from all parts of the
country, open pHl the year round. The point to be new scttled
ig, which shell it Le? There is no lack of good harbours,
Qucbec, Halifax, Paspebiac, Louisburg, Sydncy—all have their |
advocates, but we do not yet know sutliciently well the geo- ,
graphy of our own coasts and of our interior to be able to
* speak unhesitatingly of the rival claims of some of these. In -
the report before alluded to ilalifax, Louisbourg and Paspebiac
aremainly considered  Taking Qucbee as the point of depar-
ture the distances of these ports is as follows :—

§
! Water. Landd. Total.
t it Ualhfax LA milew, S22 miles JE amles.

Vid Lowshurg oL - Ol B

id Faspeliae 2% e LI00 - |

Halifax and Louisburgh are thus scen to require more land
carriage than Paspebiac, but then they are upon the real
Atlantic coast whilc Paspeliac is on thisside of the Gulf, It
is claired, however, that Paspebiac is easily accessible at all
scasons. ‘The Arclic ice which passes into the Gulf by the
Strait of Belisle is carried against the north.cast of Anticosti
at a rate of half 2 milean hour. The St. Lawrence ice strikes
the south shore of that island with a velacity of two miles per
hour, and this latter current forces back the Arclic ice
towards the westarn shore of Newfoundland., Another current
_ which plays an important part iu this matcer is the tidal
current, which, cotering the Gulf between Cape Breton and

ILASTRATIONS ¢ Leonardo da Vinel o n \Vll(.)lc passage b fag shorter, and th?- laud portion or' it com.
Charles R, Darwin, I°, Mechanlelan, . 131 baring still more favourably as to distance. It remains to be
; ll.-\‘...‘ v a Chinese funer: 135 seen whether o ruilroad 1o Paspebiae can be advantageomly
eananietan pet as s :‘::,'"‘,ﬁﬁ;::‘::;‘:}";‘:;; “““ :i: coustructed  “I'hose Interested belivve this to be the case and
Memorlal  monument Bouts for Arctice l':xlu:l'l- ) have obtained acharter anl made preliminary surveys over
of the Mout Cenis R HOMareinens + ceerrveerreennns 139 the route. Again it is claimed by some that ther - is no neces-
Tunnel ...... sesvessnanese 136 The way to Kuropw S § A . P . e . ich by
Chinese  funernl  otes- Selence e an......on 112 Fity to go sofur; but that in Quebee we have a port which by
King Hezekiahand therlg 113 the use of suitable vessels can be kept open all the year round.
' The new strong slass.,. 116 oy " < e ! T
MO evemroes e 110 | The Cannon ball feat....., 11g - B¢ Davixstion of the St. Lawrence from Quebce to the Gulf
The Chamnel 8. 8. Tne Channel 8. 8. Bessc- is said to as feasible in winter as in summer, there is always
Besscuser.. 111 141 113 mer, detalls of Swing- ' an open channe), there are no fogs amd what floating ice
Cannaon ball feut......... 118 ing Satoon..... . s .. o N orlv 5
I The Snake.Eating Ser- Improved Cotfe 150 | thereis o mild easily be passed through by a properly equipped
| 22 11 SR 119 The Bon March6 Esta. vessel,  Mr. Sewell, of Quebec, some titne since oftered, aided
Imjproved Coffer. um 152 bllshment, Paris......... 131 ¢ ¢0 a certain extent : ve snt, to equip a vessel an
Prize plan for a fire. The Qnukc.l?atln;, Ser 1toace Xt .by the Go meh. it .Lq g ! .d
. Proof HOUsC..e........ , 153 N 151 - make passages during the approaching winter season. Itis
Grand Stajrcase, Bm Prize plan for 2 fite.proof i very probable that the scheme will have a fair trial as the
Mareh¢  Establishe house,, 133, . 3 .
ment 136 Filth the o4 Dominion Government have given Mr Sewell the contract for
Picture Gallery, Bon Explostons.,, " carrying the mails across the Strait of Northumberland during
Marehé  Establlsh. Sclentitlc New, the wioter months aud as thereure from six to cight weeks
LI 3} SO 157 Origin  of the name - N .
The Seal Flshery......... 169 America . 155 , during which no vessel cau cross thes- straits, the vessel
' Roll.Wauy 155 | employed will then be allowed to ply between Quebec and the
CoxTNTs: Mortar ..., - 152 Jower Ports, Still, however, oue reason or two will not
I Protection for inven. Miscellanea.... 153 s N -
1 tlons, Concluded....... 130 | TheSeal FIshery. .o oo 150 suffice to cstablisha good reputation as a winter port for
; " either Faspebiac or Quebec. Winter storins and masses of
- - - = floating ice together are ugly thing to contend with and in
| THE WAY 170 EUROPE. : our opinion Louisburg or Halifax will ultimately be the port

decided upon, unless it should be clearly demonstrated that
the grographical facts cited as to the co.dition of the south-
, western part of the Gulf are invariably to be reliced on.

>CIENCE SCHOOL.

We have hiad much pleasure in reading the aldress of Prof,
Aunstrong at the close of the fourth session of the Depart-
ment of Practical zud Ap;lied Science of MeGill University,
It is matter of sincere congratulation not only to those
specially interest d but to the public at large that Canada
should possess a school in which the principles of applied
science asthey bear upou engineering, mining and the manu-
factory, atc systematically taught. This department of our
University, organized in the autuma of 1371, has shown
steady alvancement and counted Iast session thirly-iwo
studerts It is; as the Professor says, tonsoon 8s yet to expect

, to see apy definite result of the labours of the graduates upon

the technical industry of the country. ‘That the cffect must,
in no long time, be apparcat is faicly argued from the cou-
dition of the industries of France and Germany. These coun.
tries were the first to estabiizh schools of this natiure and the
cffect produced is very clearly shown by 2 comparison of their
products with those of (ireat Britain at the first Great Exhibi-
tion iu 1852, and afterwards in 1862, aud in 1867, At the first
ezhibition the British pro fucts were manif-stly superior, lhut
in the subsequent ones the continrat not only had caught up,
but in somc respects had even surpassed the English, especially
in su- hbmanches as called for the display of 2 knawledge of
scientific principles in matters of cconomic armagement aad
practical aptitude. It is plainly manifest then that we, in
Canada cannot afford to be Lehind band i such wotk whien we
consider on the ooe hand the rapid strides our cnergetic
American neighbours are making in the establishment an
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" Montreal and to the fact that it is almost universally believed

, on an island surrounded by broad and rapidly tlowing rivers,

. no counterbalancing physical evils—no malarious or terribly

perfecting of such schools, and on the other hard the need wo
have of such trained men to bear their part in the progress
our country is ro happily making in manufactures and in the
development of her resources.  Men must be had, and trained
men too, and if Canadians cannot bo found we shall have to
go on sendi-i for them to Europe and to the United States,
T'here is no necessity for this, and we firmly believe that, pro-
perly supported, we shall soon have, at McGill University, a
faculty of applied science a8 well kuowa in America and Europe
as some of its other taculties are now, ‘Thus we shall have
men who by birth acd education are beat fitted to take charge
of our growing industries, sul, knowing thoroughly the coun-
try, uoderstand best the cavinecring and other problems
which will constantly arise.

KING HEZEKIAil AND THE

FiG.

A somewhat favourite subject of discussion for debating
societics has been the comparative influznce on modern public
opinion of the pulpitand the press. We do not iutend here |
to offer any opiniva on this subject but to call attention to a
topic on which our city press and our preachers have dilated
with little or no result.  We allude to the unhealthiness of

that the city drainage is a prepondersting produciag ~ause of
the unusually hizh death-sate.  “The press has certainly done
its duty in this matter so faras it could, and, for the pulpit, »
scrmon preacaed not long ago on king Hezekiah and the fig
left an jmpression on our mind at least as deep and enduring
as any newspaper article could do. ¢ Fancy,” said the
preacher, “a beautiful city in a new country, s city situated

The city wmorcover is buslt on Iand for the most part sloping
towards one of these grand rivers. Behind the city is a hill
whizh shelters it from the piercing blasts of wiater and
affords room for hzalth-giving recreation at all seassns of the |
year. Against these beneficient provisions of nation there are

seorching winds—in fact nothing that can be at all prejudicial |
to the: bolily health of the inhabitants. And now faucy that
such a ity is preeminent among the «ities of the world for its
uohenlthiness, that its death-rate is higher far thau that of ]
citics by no means sofavoured as t» surroundings, newaoess and
othier advantages. Something anilosous there must be to the
deadly boil which slowly but surely sapped the life of the
Israclite king. ‘The duty of the citizens in suce a cass must
be to find the cause and tihen to apply the remedy no matter
&t what cost.” Such was the gist of a discourse at once
cloquent and practical. ‘The facts cited by the preacher are
indisputable. ‘There is diseas: and there is every opportunity
of removing the caus: The questioa is traly, as a contem-
porasy siys, on - of life and death, The remedy also is by no
m-ans hidden  We must have, an1 at once, o complete scheme
of drainaze snitable to the requirements of the city as it now
is an | one capabls of adapting 1tself to the increasing demands
which will bs. npou its canacity as the city extends itself.
Morcover besides the improvement and remodelling of the
drainag:: system there are one or two other smaller evils which
militate seriously against the health and prosperity of this
community. Montreal is proverbially a dusty city. The very |
winds which carry off our harmful gasesand city cfMuvia, clog |
with dust the skin aud weak=n the lungs of our people to an

extent that must be very prejudicial to health, The limestone |
with which our streets are metalled pulverises readily into a !
most penetrating dust which abounds entirely beyond the '

repressive influence of water-carts. ‘I'hen when the pores are
thus clogged, how are the majority of our citizens to remove
the obstruction to persporation ? Public baths there are none,
and the tax on private ones is large enough to hinder the
placing of themn in any houses but those occupizd by peoplo
in easy circumstances. With the St. Lawrence rolling but a
few hundred yards from the bathless houges, how simple a
matter to place ou it floating public batbs similar to those in
uge in Euvope. The cost wo.ld be but small compared with
the erection of permancent buildings and the coustant supply
of fresh wator at no cost would be infinitely preferable. So far
as the drainage however is concerned we are glad to see that
the civic authorities are devoting their attention to the matter
in earnest. We publish on page 140 an illustration of three
schemes which are now uader consideration aund which we
find described as below iu a recent number of the Canadian
fllustrated News,

& The first and most important scheme is that of remodeling
the Craig Street tunnel, At present this sewer bas its summit
at St. Lawrence Street, whence it flows west, through Craig,
McGill,and Commissioners Streets to the Elgin Basin, and
east thr ugh Craig Street to beyond St. Hubert Strect, where
it leaves Craig Strect, and passes by a tunnel nader Dalhousie
Squave, tbrough Lacroix Strect to the river. So that the
western part of this drain flows west through Craig Street to
McGill, south down McGill to Commissioners, theu cast to
Elgin Basin where it discharges. This course is roundabout,
and impeded by the Bonaventure Street drain which meets it
frora an opposite direction at McGill Street. It is intended te
change this course, in fact to continue the Bonaventure Street
seweor through Craig. on a continuous, thoush slight dowa
grade, not only to the present outlet at Lacroix Strect, but as
far a5 the Colborne Avenue tanaocel. The head of this main
sewer will then be above Fullum Street, near the Canal, whence
2 flushing iolet will be connect d with the tunnel. Here we
will have a large body of water whereby to wash out this great
drain whenever required. In fast » continuous stream can
flow through it at most seasons. and keep it clean. The ne-
cessity for this provision will be readily seen, when it s remems
bered that the total fall of sewerage from Fullum Street to
summer watcr level at Colborne outlet is only thirteen fect,
the distanse being about filteen thousand feet. It is thus scen
that the avetage grade is less that onc ina thouasand fzet.
Flood gater at the interscccdion of McGill Street, will turn the
stream through the latter when desired. This will give
Montreal, for the flrst time, 2 natural and efficient channel for
its principal dmains. The uext important feature to refer to is
the extension of the outlet at Elgin Basin to the outer edge of
the Island wharf, where & rapid current will sweep away the
refuse coming from the area still 1eft to drain into McGsll and
Commissioner Streets. This fmprovement we take to bea
prime necessity. It will effectually stop the stench usuaily

afllicting that neighbourhood, aud preclude the nccessity of |

periodical dredging hitherto expericnced, Scheme No. 2 coa-
sists of a proposed intercepting sewer along St. Catharine
Street, from the western city limits to Colborne Aveanue. This
would constitute the main artery of draigage for all the uvpper
part of the vity, and would carry off the waste and filth of alt
the district north of St. Catharine Street. ‘That this improve-
meut skould also be carrird out at once, can scarcely be dis-
cassed. Here, we have fortunately an ample fall, and no
necessity for flushing, as no convenicat canal is at hand, The
clevation of St. Catharine Strect at the western city limits is
127 fect above the Colborne outlet. Thence there is a gentle
iacline towards the cast to Bleury Street, where it fall-
rapidly towards St. Lawrence Main Street, at which point it
is still 59 feet above the outlet. Following its course to
Colborne Avenue, we there find it with 35 feet of height above
the water level. This dmin then, properly constructed, will
be an invaluable auxiliary to the city drainage, and a great
boon to all the wealthy proprictors of the Mountain slopes.

% Scheme No. 3 wedanot entertain. Itis costly and uscless
—wonld necessitate tearing up the water side strect, raising
the revetment wall, and all to no purpose. Xor do we sec any
objuct at present in carrying the nain outlet further down
than Colborne Avenue. The difference of level of the surface
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distauce botween these points is 2,200 fect; from the latter
point to Ruiss au Mig: on, the fall is from 8 to 12 inches, and
the distance 5900 fert, these differences of level vary very
little at any time ‘The fall is therefore ouly 2 inches per
1000 feet, and of little avail.

“'The total length of sewers at present constructed is es-
timated at 75 miles, of which ten miles are known to be
wooden box drains, which should be replaced by brick or
vitritied clay pipes.

The cost of the Craig strect Tunnel is estimated

E S ST Cereennesaeean.. $192,200

The coot of the St. Catherine street it reepting
| ETTAL) S 13 SR G ereetrasenansn . 136,000
Replacing wooden drains vy brick or vitrtied pipes. 143,190

Flushing Inlet at Fulfurd strect, and oxtension
at Elgin Basin.,,.....

10,000

$5481,390

*¢ The citizens of Montreal must not hesitate  These im-
provements are «ital.  ‘I'hey are a question of Life aud Death.
I1¥ our ncw Mayor, Dr. Hingston shall succeed in pushing
through this gigantic, but truly indispensable drainage scheme
(8 portion of which has already bLeen resolved upon under
his réyime,) he will deserve to be cnshrined as one of the
greatest benefactors of Montreall”

THE NEW STRONG GLASS

‘T'his improved condition of glass, the invention of M. de la
Bastie, which has generally been called ¢ tough glass,” scems
by no means to deserve the name as it is in reality more
brittle than ordinary glass. ‘T'bis scems to be an anomaly for
the glass is really much stronger after treaticent, as evidenced
by the numecrous caperiments which have been made upon
it. It will successfully resist the impact of much heavier
blows than would suffice to shatter the ordinary substance,
aud a thin shect of it may be thrown from one end of a large
room to the other withont breaking.  When, however, it does
break, it goes like # the Deacon’s Master-piece ” all at once.
The whole piece resolves itself into atoms not larger than
half the size of a pea and these fraginents are so stiattered and
internally fissured that they may be pulverized between the
finger and thumb. Scientific men have here another problem
propostd to them, unother opportunity of enquiring into what
we know so little about, the internal life of matter. The
process followed in the Bastie process is simply an annealing
one. The glass is heated to a high temperature and placed
in a bath of mixed oils and tarry matter, also at 8 high tem-
peratore, and there it is allowed to cool. The process is
exactly similar wothat of the aunealing of steel but the results
are very different.  The steel is at once strengthened and
toughencd but the glass while it ison the one hand strength.
cned, i§,on the other hand, rendered much more brittle than
before and presents as with the anowmaly of a substance being
at once and by oue process strengthened aud weakened, The
molecules uf glass adhere to vach other much more strougly
than befor+, but when they do yield the whole internal arran-
gement is upsct and the mass falls to picces. The case seems
at firstglance similar to that of the Prince Rupert drops but
it is not really so. Thedrops are a skin formed on an in-
ternal mass and when the skin is scratched it yields and the
drop fallsto picccs. Qun the other hand the Bastic glass may
be scratched without any such result, The gubject is an
extremely interesting on. and we are glad to learn that a serivs
of experiments ou it are being mmade which will tend to an
clucidation of the apparent mystery.

——— e T I ™

, of the watr in the River St. Lawrence between the out]et!
near the eaol aud the foot of the current Ste. Mario below the | ful occasionally and does not nlways stop to consider whether
Lonzueuil Ferry Wharf is only from three to four inches ; the !

Human pature seens to require gomething new and wouder.

the new wonder is anything but a wonder, Of this nature is
the feat we illustrate on page 148. Johu IHoltum, a Daue,
has been astounding the citizens of the principal cities of
Europe by the extraordinary feat of catching in his hands a
real cannon ball fired from a veal cannon. He performed the
feat recently in Paris in a public hall and among the press
reports of the feat was one which characterized it as a frau.
dulent deception.  Holtum, fired at this, offered to perform
the fzat in an open field, to give 5,00 francs to the poor if he
failed and to give 3,000 francs to any one else who should
succeed in catching the ball. DParisian journalists to the
nuraber of 300 us ¢mbled tu witaess the performance, which to
their unbounded astonishment was successfully accomphished,
They saw the ball loave the gun < like a tlash of lightning ”
and remain caught in the powerful hands of Holtum. There
scems to be no deception about the thing and it rewmains—
but to admire the ingenuity of the man in gaining such in.
fluence over the untractale materials he has to contend with—
gunpowder and a heavy iron ball. I3 cannon was cast fur
him at Birmingham and cost him .£3vv sterling and cight
months labour to bring to perfection. Complete wmastery over
it was not then attained until he had a finger shot off in
England and his skull nearly fractured at Vienna.

THE CHANNEL STEAMSHIP «BESSEMER," DRTAILS
OF SWINGING SALOON.

'k steamship * Bessemer” is at last completed, and waits
only for a few tritfling adjustments of her machinery, and the
necessary preliminary trps, before she is placed upon her
station to run regularly between Dover and Calais.

Oun the present occasion we propose to confine our attention
to the machinery designed by Mr. Bessemer for this purpose,
but we may first remind our readers of the general dimensions
of the vessel itself.  She is 350 ft. in length, aud 40 ft. actual
beam, although the wi ith over all is increased to 54 ft., by the
row of private cabins placed on each side of the ship between
the paddle boxes  The length of the deck is 270 ft-, the re-
mainder being occupicd by the low projecting ends, which
give the ship so peculiar an appearance.  Ou these low decks
the capstans, &c., arc placed.  Although 50 large a portion of
the ship is taken up by the great swinging saloon aod the
engines and boilers, ample space has been left for second-class
passengers, while the rows of cabins on deck, already meationed
and of which there are twenty-two, incluting o large smokiny
saloon and other first-class state rooms, provide sufiicient
accommodationon the fixed part of the ship, which is propelicd
by two independent enginesand sets of boilers, the formen indi-
cating 4090 harse power collectivelv, ‘These actuate two pairs
of paddle wheels 30 ft. in diameter, and placed 105 {t apart.
The vesscl was built from the desigos of Mr. E. J. Reed, but
its general features were clearly defined by Mr. Bessemer in his
patent of February, 1870.

The swinging saloon, which weighs 180 tons, occupivs a
central position it the ship, and nas a total length of 70 ft.,
a width of 30 ft, and a height of 20 {t, the sides beng
curved as shown in our engraving, which is & transverse
section through the centre of the saloon. Figs. 1 and 2 on
page 144, are a longitudinal section of the saloon and a
plag, and from these ths genceral arrangements for the passen-
ger accommodation will be understood. Un descending the
stairs C the passenger arrives at one end of the passage D. A
portion of the floir of this passage is formed of oak bars,
throngh cach cnd of which a steel rol passes, one end of the
rods resting on the Gixed and the other on the moveable part of
the vessel, so that the bars D' will accommodate themselves to
the motion of the =hip, aud form a slightly i.clined or spiral
surface, on which the mouon disappears gradually between
the fixed and moving parts. ‘The cads of the swinging saloon
are almost in contact with bulkheads in the fixed portion of
the ship, there being a space left of 13 in. In this space is
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+ at the end of the passage D2 lead down into the saloon, around

introduced an inflated rubber tube covered with baize, against |
which the ¢nds of the saloon are in close contact, so that no |
moisture or draught can penetrate into the saloon.  Near the
end of the passage D¢ is a Ianding, on one side of which is a
buflet E, and on the upposite side is a staircase to the pro-
menade deck + on top of the saloon. The sweeping staivs G G |

which ig placed a ravsed dass 1, with sofes at I.  In the centre
is an enclosed space L, within which are the equilibrium valve
hand gear, &c., sud the man controlling the apparatus, snd on
each side of this at J are other sofas, also upon a dais  Ladies’
private cabing ave provided at )} M, whilst othersat N N are
reserved for gentlemen, and over these apartments are situate:d
other state rooms and swoking rooms. 'Throughout the whole
ot this poition of the vessel, evidences of the utmost care in |
design are apparent, even in the minutest Jdetail. Arrange-
meats for forcing 3000 cubic feet of air per hour and per pass.
enger, into the saloon are provided, the air entering at the bot-
ton, and passing out through the windows at the top. in win-
ter the alr thus introduced may be wanmed, by bringing it
previously into contact with a series of hot-water pipes. We

. believe it quite possib'e, that ampleas are the means provided l

for introducin; a sufficient air supply, some alteration in the

in the frames %, the slots in the girder y (sce the transverse
gection) allowing tho latter freedom of motion.

.n Fig. 6, one of the cast-iron frames X+ is shown in vertical
section, and the other k2 in end elevation. In Fig. 5 the frame
& is shown fu front elevation, by which it will be seen that it
is composed of three castings bolted together, so that it can be
made to embrace the main girder « after the latter has been
rivetted up in the rectangular framework for the floor.

‘The upper portion of the saloon is formed by a series of
light semicircular plate girders, as indicated in Figs. 1 aud 2,
aud in the large transverse section, resting on the outer longi-
tudinal beams, which are of considerable depth and rise above
the floor, as shown in the transverse section. The upper flanges
of theso Leams extend horizontally as far as the curved shell
of the saloon, and are strengthened by numerous gusset pieces.
A plate girder extends around the saloon at a height of about
12 ft. above the floor, connecting the several arched girders,
and supported by wrought-iron columns resting on the floor
beaws, and giving great stifiness to this part of the structare.
I'hese columns are concealed in highly decorated casingg, as
shown in the section, The curved plate girders forming the
framework for the sides and roof are also concealed by wooden
panels, which form small bulkheads united to the bases of the

" mode of ventilation may be found advisable.
' rooms & different process is adopted. Air is not forced asin the

' the current may flow from the saloon to the retin‘ng-rooms.,

" is united at both ends to cross brams waich are of considerable | g1} Jaid g0 as tn hide the iron and woodwork. The whole of the

In the retiring-' columns above the girder. The framing is carried vertically

’ T upward, as shown, and in it a row of windows is formed. The .

sajoon, but is coustanily exhausted from them, in order that} upper floor or promenade deck u, Fig. 1, which is surrounded

M t by a railing, rests at its edges on this vertical framing, and in -
The platform or floor which forms the base of the saloon con- | the centre is supported by the central girder, which unites aud

s1sts of a framing of plate iron girders (see Figs 3 and 4); the | stiffens the series of curved girders. Beams or rafters serve to

main central girderruns the whole leng®h of the structure, and | grrengthen the upper deck, and the lower sides of these are

breadth, extending downward at theis central part to the lower | curved sides of the saloon are formed of a series of light angle |

side of the central girder, and riviug upward, as showa iu Fig.
3, to the under side of the axes carrying the saloon; these are
of steel, and are held firmly in place by the iron framing,
while the axes rest in plummer blocks which are supported on 1
a girder or partial bulkhead having strong brackets to resist
any end thrast of the snloon.  The girders £ extend across the |
entire breadth of the ship and add greatly to the strength of it |
at this part. In addition to the end beams above mentioned
there are four other cross beams, as shown in plan Fig. 4, the |
cuds of which are rivetied to the two outer longitudinal beams |
which arc also connected to the end beams so as to form s
strong rectangular framework ; through the central part of this
framework there are two other cross beams g, which project !
beyond the outer longitudinal beams, as showa in Fig. 4, and
to a large scale in the transverse section of the saloon shown
in the engiaving on page 144. These form a pair of working
beams between which the trunions of the oscillating hydraulic

irons curved to correspond to the girders, and a thin iron plat.
ing .3, in. thick covers the exterior surface as high as the ver-

tical framework.

The mode of working the equilibrium valve and the dis-
tribution of the water under pressure, which operates on the
pistons employed to control the motions of the saloon, is seen
in the transverse section  Here P represents the exte nal cas-
ing of the vquilibrium piston valve, the casiug being provided

with pipes which lead from the valve through the trunnions °

k1, at the ends of the girders 4, and for enlarged view of which
see Fig. 7, to the opposite sides of the pistons Q,and thence
returns the water to o cistern from which a set of pumps
actuated by steam power again forces it through the equili-
brium valve iu quantities regulated in the manner about to be
described.

The valve casing P is fixed on the floor of the saloon at &

oylinder & work, asshown in Fig. 7, where the trunion /4 of the " distance of about 3 ft. from a l‘mu drawn through the axes of
lydraulic cylindes 4 is shown fitted into brasses i, 4, bolted to ! the saloon, and ceatrally oa a line dras o through the cylinders
the web of the beam g, which is made with a double thickacess ' 4. % at the ends of the girders ¢. Heuce whenever the floor of
of plate at this part to give it additional strength , a hole ig ' the saloon moves cither upward or downward from a true hori-
made in the web, as shown in the transverse section, for the | zontsl position, the valve box P will also rise and fall, and if

purpose of getting the trunnion 4: in or out of place. In the
middle of the girder ¢ are rivetted brackets rising about 3 ft,
bigher than the tloor, and carrying brass bearings toreceive the 1
axes on which the girders ¢ oscillate, these axes being in a
l}inc with the axes ¢ ¢ at the ¢nd of the saloon (see plan
'ig.2).

‘Thae frame of the structure is further stificned with four dia-
gonal beams, which tend to prevent racking when hydraulic
force is applied at the ends of the central beams. Smaller an-
gle beams are employed between the intermediate cross beams,
and on these the tloor boards are secured, thus completing the !
fevel platform or floor of the saloon. By reference to plan Fig.
4 it will be seen that thero are four points of support on which
the floor moves, and as the lift and thrust of the hydraulic
cylinders act on opposite sides of the floor and in the centre of
its length, it is desirable that the forces applied at these two
c'entm.l patts chould be cvenly distributed throughout the
floor,

The axes of the girders ¢ are suppccted on massive cast-iron
frames k, sec Figs, 5 and 6 page 144, in which a central open-
ing is made through which the main longitudinal girder v can
oscillate frecdy. These frames are bolted to bedplates Lsecurely
fastened to the main framing m of the bottom of the ghip.
Four wrought-iton raking stavs ¢ are keyed to bosses formed
on the frames %, their lower cnds being secured in flanged
chocs n bolted to the frame mof the stap. Th- frames % are stea-
dizd by means of two horizontal struts p ;- passing through bosses

in such case the valve rod R is made to retain its position unal-
tered, the movement upward and downward of the valve cas-
ing will cause the ports in the valve to opcn and shut. Hence
it will be scen that the distance that the piston valve will cover
or uncover the ports will always be in proportion to the move-
ment of the floor on which tho valve box rests.

The pipes arc so arranged, that whenever water under pres.
sure flows to the upper side of one piston Q, it alsoflows to the
under side of the similar piston at the opposite end of the
Leams g, and the reverse sides of both pistoas are in like man-
ner brought simultanevusly wato communication with the exit
water pipes, so that while one end of the beams ¢ is lifted
theother endsare forced duwawards. It will be seen that the pis-
ton rods Qr are jointed to the deck of the vessel at S, as sbown
in Figs 5, 7, 8, 9, and also in the transverse section, The deck
plates are strengthened at this part by a strong rivetted fram-
ing St attached at each side to large vertical semi-bulkheads.
The lower ends of the cylinders A are bolted to a hollow cross
head 4t sec Figs, 9 and 10. The ends of these cross heads
work in brasses ¢, :, bolted to the curved ends of tke beams g,
thus it will be naderstood that when the shiup rolls the friction
of the beariogs on the axes tends to produce & corresponding
motion of the saloon ; as soou, however, as this motion com-
mences, the risc or fall of that part of the saloou floor on which
the valve case P is fixed will open a communication between
the water uader pressure and the pistons Q, aud counteract as
further tendency to moverment in that direction, the opening




THE CANADIAN PATENT OFFICE RECORD

i ‘K%f,&

Nz ‘%
TSI NGNS T

RTTELe
2 I

@

-
@
-«
Ll
(-]
g0
<
S
»
22
w2
S
]
P
w
L]
-
<
z
£
w
o
o]
&
=2
[
-
g
Qe
<N
v}
=l
[
i
]
£
=
-
&~
-
in
=
-t
~
<
o9
=
o
=
%
o

X ;
”f"zi;{"%{//z/

.0
7

7
Vi
%




AND MECHANICS' MAGAZINE. 149

May, 1875.)

(*161 03ud 00g) "LNEJIYAS HNILVI-ANVNS THL




150

THE CANADIAN PATENT OFFICE RECORD

rotv—

[May, 1875,

P ——————————— e e

|
|

of tho valve taking place exactly in proprotion to the saloon’s
movement, thus if the ports are bait aninch wide and there
is no lap in tho valve, a movement upward of the valve box
of half an inch would open it to its fullest cxtent, and if tho
distance of the centre of the valve box is 3 ft, from the axis of
the saloon, and the distance of the ¢xtreme width of the saloon
is 15 ft. from the centre, it follows that a movement of 2} in.
at this part of the saloon will fully open or close the valve, as
the case may be. It will also bo understood that there being
nolap in the valve, the smallest amount of tho saloon’s move-
ment will commence to check it, and it would raroly be re-
quired that the valve should be fully open.

The motion of the saloon requisite for this regulation is con-
trolled in the following manner : In a position contral with
the axes of the saloon a swall heavy disc wheel T (sec the
trausverse section) is supported on a horizental axis having a
radius rod U united to it by a joint at Ue. On tho top of the
valve box P there {8 a pair of plummer blocks, sce Figs, 12, 13,
supporting « small way shaft. Thisshaft carries a curved bell-
cran). lever X, the lower ond of which is united by links to
the valve rod R, and on the upper curved part a sliding piece
Y is fitted, to which the radlus rod U is jointed. A jointed
piece 1 isscrewed on to the wheel on the opposite side, see the
transvorse section and Figs. 13, 14, havizg a short connecting
rod 2 attached to it, the lower end of which slides on the cur-
ved arm 3 ; this arm is keycd on to a small way shaft support-
ed by plumme- blocks resting on a bar 5, which is secared at
buihs ends to the standard brackets attached to the beam g; a
pair of lever handles 6 is also keyed on the eame way shaft at
a distance apart convenient for the stecrsman to grasp firmly
in hig hands, Projecting from the wheel T is a small arm
carryiog a spirit level 7, the position of which is shown clearly
in Fivs. 13, 14 ; it extends forward between the handles 6 and
is immediately beneath the eye of the steersman, whose duty
is to maintain a true level in this instrument by gently moving
the bandles 6, as the floor beneath him moves through a small
space upward or downward. The desired amount of range of
the equilibrium valve with a given motion of the saloon floor
being regulated by the sliding piece Y on the cnrved lever X,
and by a similar arrangement by which the connecting rod 2
slides on the curved arm 3, the position of the joints 1 and U*
in reference to the axis of the whecl T form a triangle, and
gerve the purpose of a bell crank, with the advantags that the
wheel T by its vis inertia serves to correct small inequalitics
of pressure aund motion better than a light bell-cranked lever
would do, and thus renders the task of steering more easy. It
will be observed that in this arrangement of the valves and
levers the man operating has not to exercise any judgement
as to how far he will open or shut the valve to check or alter
the saloon’s® motion, but he has merely to keep the wheel T
motionless, as indicated by the spirit level, by doing which the
slight motion of the saloon floor will of itself tarn on or off
the water pressure from the pistons in the exact proportion
that is necessary to maintain the floor of the saloon in a hori-
zontal position less the small movement requisite to move the
glide valve.

When the vessel is not in motion, it is desirable that there
gshould exist meaus of securing the saloon from movement
without the aid of the steersman. It is also very desirable that
in case of any accident occurring in the steam pumps or other
hydraulic apparatus, the accidental bursting of a water pipe or
other cause, that the saloon should be rendered a fixture with
the vessel, and with the saloon floor parallel with the ship's
deck. For thispurpose two water cylinders 8, 8, are employed
fixed in an inclined position firmly by flanges formed along
their sides and united by ang.e irons to the lower framing m
of the ship. (See the trans erss section.) Central betieen
them is a strong bed platc 9 fastened to the frames befo.e
described. The bed plate 9 has two cheeks a short distance
apart with grooves formed 'n them, in which two short cross
heads 10 slide. To these cross heads the piston rods 12, 12,
are attached. Beneath the main central beam of the saloon
floor a strong forging 14 is securely rivetted by angle irons.
The piece 14 projects dowrnwards in the centre, but there is
sufficient space between the cross ncads 10, 10, for it to oscil-
late so long a8 the pistons 13 are retained at the furthest or
lower ends of their respective eylinders, A small iron receiver
is placed at any convenient point between the steam boilers
and the cylinders 8, 8, capable of containiang about twice as
much water as will fill thecylinder. A communication between
the boilers and the upper part of this vesscl is made by a pipe

and a similar pipe is made to communicate between the lower
part of tho wuter vessel and the lower ends of the cylinders 8,
‘This pipo is shown broken off at15, 16. Similar pipes, 16, 16,
communicate with tho water pipes charged with the water under
high pressure, which works the hydraulic pistons Q. Now the
pressure of tho water for this purpose may be eyual to about
400 Ib. per square inch, and, consequently, whilo the pipes 15
and 16 aro open to their respective reservoirs the pistons 13
will, by tho superior forco of the water entering at the pipe 1¢
be kept down to the lower ond of the cylinders, and thus allow
the block 14 to oscillate frecly between the crossheads 10, 1u,
but if thoe steorsman is desirous to fix the saloon rigidly with
the ship, he allows the wator to escapo freely from the upper
end of the cylinders 8 by the means of a two-way valve from
the pipe 16, when tho force of the water acting on the lower
sido of the pistons will cause them to move forward and a.t
on the piece 14, at whatover part of its path it may be in, and
force it to the centre, where both pistons will hold it firmly
betweon them, and thus retain the saloon in its required posi-
tiou. By again allowing the high-pressure water to enter by
the pipes 16 the low-pressure water will be for.ed into its re-
servoir, and the picce 14 boagain .t liberty to oscillate with
the saloon floor,

It will be understood that the openings by which the water
has ingress and egress from the cylinders 8, 8, are sufficiently

small to prevent their movement witha speed that would give .

a sensible bluw on their coming in contact with the piece 14.
Should at any time a stoppage of the hydraulic power take
place by the bursting of a pipe, or otherwise, the failure of the
pressure on the upper side of the brake cylinders 8 will allc

the pressure always kept up in the vessel in connexion with
the boilersto slowly move the pistons forward, and push the
piece 14 until the saloon floor resumes a position parallel
with the ship's de k, and there retain it, and at tho same time
the steersman would pull the handle of the lever shown in

dotted lines, which acting on a small bell crank would glide a |

steel bolt into its socket, and thus further secure the saloon to
the ship.—Engineeriny

IMPROVED COFFER DAM.

Tms invention is a portable coffer dam of a construction

which offers improved facilities for the cxcavation of tunnels,
building of bridge supports, piers, sea walls, or other marine
structures. It is formed of watertight compartments which,
when the apparatus is to be towed from one point to another,
are filled with air only; but when it is desired to locate the
dam, water is admitted into the sections, causing the entire
structure to sink and rest on the bottom. The principal fea-
ture of the invention is the system of plate piles which sur-
round the interior sides, and which may be forced down below
the bottom of the dam aud into the mud for & considerable
depth, These, besides, enable the apparatas to conform, in its
lower portion, to the irregularities of the bed, and thus tend
greatly to prevent the infiltration of water.

The large engraving, Fig. 1, represents the dam in position
for the construction of a pier, the dotted lines indicating the
depth of the structure.  The forward portion is shaped some-
what like the bow of a vessel, by connecting together two
hingel gates, formed of metal, and each constitatiog a com-
partment similar to those into which the body of the dam 1s
divided. The rear portion of the structure is provided with

similar doors, made so as tosecure and fit tightly against the |

sides of the pier end, being secured by screw clamp rods,
which embrace the ends of heavy posts.

The manuer in which the body is coustructed in sections is
shown in Figs. 2 and 3. In the latter engraving are repre-
sented the rear gates, at A , and at B, in both figures, are the
valveswhich admit water to the compartments to sink the sime.
At C, Fig. 2, are the plate piles, which are raised or lowered by
tho screws attached to their apper portione, D are the hold.
ing piles, which are guided by, and slide upon, T irons that
are secured to inner plating of the body, Extending around
and underneath the middle portion of the latter is a keel, E,
which serves to take a firm hold in tho bottom, thereby giv-
ing greater security to the structute.

On top, and secured parallcl to the decks and over the open

middle portion, a track is laid, to support a dredge and pile .

drivers which travel thercon, Lastly, clamping bars extend
across the iuncr part at G, Fig. 3, and at other points, serving
to bind the sides together and give solidity to the fabric.
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In urder to prepare the dam for pier or tunuel buildiog, the | successful M. Boussicault, the founder, has certainly reaped

sheet and square piles ure first vaised so that their lower edges  a rich reward.

and ends will be above the bottom of the sections.  The Iat]  That the founder of tho cstablishment of the ¢ Bown
+ ter being empty, the dam is casily floated to the desired point, Marché," M. Aristide Boussicault, is & man of genius Is cer-
where it {s sunk as already described.  The square piles are | tainly pioved by the result of his commercial operations  In
then forced suto the carth to form a solid bearing, the sheet | tho year 18564, when e first began business, the capital of the
piles being driven in until bed rock, if necessary, is reiched . house amounted to £39,0uu; during the past year it has
The water in the middle space being pumped out, the build-  reached the sum of £1,006,0v0. 1550 hands are emploved,
ing operations may be begun at ouce, and, if a pier, th+ work | of whum 1,250 reside in the hous-; 22 of these are employed
carried on until the entire space is titled.  To exiend the ma | all day long in cutting patterns, and they use a machine even
soury further out mto the water, the piles are raised, and the | for that; 100 more are employed in expediting letters and
dam floated and towed ahead until its rear g.tes embrace once | parcels to the proviuces and to foreign countries. 200 000
mure just the extremity of the structure, when e dam is | parcels are forwarded during the year, and of thes oue-third
again sunk and the work continued. The advaotage of build- leave the counltry. Tuers are 30 cashicrs for Paris receipts
ing the dam in two sections will be obvious from the fact that ! only , 30 vebicles and 80 horses convey the articles to their
the parts <an be adjusted at any desired distanco from cach ! various destinations. One omnibus 1s for the service of those
other to accummodate varying breadths in masonry, otc ,and  whose duty it is to .omplete the assortment of the various
by, means of the trausverse screw clampiog rods, I, Fig. 2, articles , another is at the orders of the chicf.cook, who has

solidly held.

The remoial of tho earth within is effected by simple dredg-
ing apparatus, which hits out the soil and empties it clear of
the decks, returning the same on top of the tunuel arch, as
shown in Fig. 2,after the mason work is finished,

The invention offers many practical advantages, both in
point of economy and convenience, which will doubtless be
evident to enginecrs geacrally.

Thetwo engravings, b igs. 2 aund 3, also show the two methods
by which, the inventor suggests, a tunnél by the aid of his ap-
paratus may be constructed. lu Fig 2, piles aro driven lown
into the mud, etc; until their lower ends meet hard pan, and
above them the masoury of the tununel is built, as shown, con-
crete being placed over all. The other plan, in Fig 3, involves
digging down directly to bed rock, and building wasonr)y
therefrom upward, filling 1n the lower part with concrete, up
to the desired level of the tunnel floor.—Scientific American.

‘T'HE “ BON MARCHE " ESTABLISHMENT AT PARIS,

This is nothing more or less than an enormous shop for
. the zale of linendrapery and whatever else can be classed as
.~ articlus de Varis” The establishment, however, is unique
1n puint of size and has many very peculiar aad interesting

peeuliarities in the details of its mapagement [t is more
. than a shop, it is a pleasant lounging place, with a superb
drawing room in which refreshments are providea gratis for
«ustumers. Close to this sslon is found a reading room
omfurtably furnished and provided with Freach and Eaglish
Journals, reviews, albums, stereoscopes, pens, ink and paper,
all at the gervice of visitors and for which no charge is made.
As of all this was not yet sufficient the proprietors have
_recently added a spacious picture gallery, the ceiling of
which bas been beautifully decorated by Henry Levy This
picture gallery will serve as a place of exhibition for artists
and sculptors where they may expose their works and thus

from the Levant.

ing, and the whole 18 lighted by an unmense skylight no Ies-
. than 1,600 metres square. We will now visit the kitchen,
where we sve a stove which throws into the shade the
fumuus stove of the Hotel des Iuvalides, giant pots and pans,
&.. There is a dimog-room for the shopwomen, another for
the shopmen, separate dining-roows for the workwomer,
purters coachmen, and grooms. After cach repast all repair
tv the dressing-rc oms, where hair-dressers are always in
attendance. The shopwomen lodge on the premises, aud
each has her separate room ; they meet together in the even-
ing in a private drawing-room, where there is a good piano.
As soon as the shop is closed it is turned intoan eveniog'

iv will at once bencfit ther and thepublic. A Turkish divag ;
has aleo just been opened for the sale of gouds imported dxrcut‘ found in the forest and grass jungle; it is said to live in
A double staircase unites the different floors of the build- ! kollow trees and to climb them readily, being frequently
' found resting on the branches.
' upon other snakes ; though probably, when 3ts usual food is
| not forthcoming, it is confented with birds, mamumals, fish,
{ frogs, &c.

, 8t his command some 50 men and women. The amount of
, mouey which changes hands through the medium of this
establishment is enormous—it is upwards of £480 010,000.

THE SNAKE-EATING SERPENT.

1 Among the recent acquisitions of the Zoological noclety of
! London 1is a serpent from Burmah, of the Genus liamadryad.
| The species is the Ophiophagus Elaps, ‘The luustraret
' Sporting and Dramatic News describus it as follows :
¢ ¢ This poisonons snake, recently purchased by the Zoologi-
! el Society from Mr Jamrash is the largest and most powertul
! species at present known  This specimen is about eight fret
' in length, but there are well anthenticated instances of 1ts
' being met with or obtained from twelve to fourteen feet. Ac-
I eording to the various authorities this serpent inspires more
| fear among the natives of the conntry it inhabits on account
| of its fierco and active character. It is stated and belicved by

good judges to bealways ready to attack and follow any living

object that may come ia its way—in fact to be always on the
I aggressive, Asgits name implies its food is other serpeats;

wd it is reasonable to suppose that, having to capture others
' of its own class, it would be gitted with extraordinary pow.rs
' of overtaking snakes upon which it exists. In proof of the
+ correctoess of this portion of its history, we may state thet we
' have witnessed this mode of feeding in the specimen above
i alluded to, for during the two days it has been deposited in
tthe gardens, it has devoured no less than two good-sized
 English snakes This, of all the venmous serpents is the
! most to be dreaded on account of its boldness; and it is a
+ fortunate thing for the inhabitants of the countries in which
{ it is foun 1 that it is anc of extreme rarity, and, according to
1 the statements of the serpent charmers, they wuuld avoid if
1 possible, rather than risk, the capture of so dangerous a sub-
ject.”

The foillowing is extracted from Dr. Fayrer's elaborate
work on the Thanatophidia of Indix :—

* The Bengali name is  Sunkerchor, breaker of shells. It is

As its name jmplies, it feeds

It regembles the cobra, except that it is longer in
1 proportion to its sige, and its hoed is relatively smaller ; it is,

t however, more graceful in its moveweat, and turns more
t rapidly
t who prize is highly as a show , but they say it 15 excecdingly
+ dangerous to cateh and difticult to handle befoie its fangs are

It is occacionally seen with the sonake-charmers,

removed.”

As ExTraorviNarY Sc.LE.~The 128-feet raviroad-track scale

academy , professors of English, Gerraan and Itslisn make' built at Packerton, one nale south of Mauch Chunk, in June,
theit appearan.e and give lessons to the employees, who are' 1872, by Messts. Fairbanks and Co., for the Lehigh valley
structed also in vocal and instrumentul music. Railroad Cowpany, has done more for tho same time than any
Sume acquire considerable proficiency and take part in the ' other gcale in thu world. Its average we.ighing per day isover
' concerts which are given from time to time by the proprietors, X 20,000 tons for every day in the year, an anpual tonnage of
aud have even carnied off prizes at several musical sacieties— | aver 7,000,000 tons. A single day's (24 hours) weighing hus
at Troyvs, fur czample. often exceeded 60,000 tons. The scale has been subjected
Itis very satisfactory to know that this spirited attempt to ! monthly to the severe © Goodwn Test,” and has always becn
make & were place of business attractive to the publicand a : found correct Although over 18,u00,000 tons have becn
pleasant home for hundreds of employees, bas been perfectly | weighed upon the scale it has never yet required repairs.
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Fig. 4.—-SECTION AT A, B,C, D.
RIZE PLAN FOR A FIREPROOF HOUSE.

Soas Hhow azo & prize of $10vi was offered by the Merchants,
Fanpe s~ sud Mechapt » SNaviongs Bank of Chicago for the best
£ 2 of plans aud speiitieations for a fireproof dwelling house, of
et uot fess than ave roows, and atotal capacity of at least 5,500
feet L p to the end of the last year, thirty applicants for tho
priz  had put in an appearance, and a committee have since
b 1) o cupied iravestigeting the merits of thedesigns. They
recently avanded the prize 0 Mr A, J. Smith of Clark strect.
Chicago, whos. ples were for a one story house, 20x43; a two
atory Loure, 153263 ; and 2 two >tory store and dwelling, 22357,
The cost of these buildings, respectively, is to be $1,200, 31,-
Ton, ant $3,5mlk,

The oue story dwelltvg house is a buildiog 43320, of five
roows, ropaiating of parlor 13x1¢4, and two bed rooms 10363
each. The hixht of cach room will be 10 fect in the clear be-
tween fioor and ceilinie. An important feature in this plan is
that, rhould a finn cceur in the front part of the building, the
rear poriion may be preserved jutact, and vics versi. The out-
side walle are hollow trom roundation to roof. The tloor, beams,
and mafters are woed  protected from fire by concrete, one and
one halfinches thich ou the cetiogs and uaderneath the foors ;
nd the wef is covead waith tin on the top of the concrete.
Thoturgh ven tistien is provided by flueg adjoininz the Gre
ihues, aud topp-sfont inth chimoey. There is a ventilated air
sprce undertieatn the groand tloor, preventing dampness from
arisipg . amd there i- also a ve,tilated air space between the
celtt gn aud foul fo - vent the heat of ssminer from affecting
the pon.s tir fir- es will b lined with tlue pipes cight
inches squate  Lhere will e 2 dmato pipe, connected with
siks ante e 15 and wath inatn sewer, to carzy off all surfaco
water, tlops, cte,

Thr two story dwelliug, of whi b we present a front cleva-
tion, Fiz 1 and the cronul pans, Figs. 2 and 3,is a bailding
263x18, with live sooms, {wo on tne gioand or yrincipal floor,
und thren on the upper foor, the gizes of which are: Parlor
12xi¢,and Kitczen 1212 The three upp.er rooms aio for bed
rooms, the siz-s of wiich are, tespoctively, 11x8, 63173, and

3x7¢  This building has a cellar for coal and wood, fitted up
with water clost. The size of cellar, within wallg, will be
12220 The upprr stury and tie principal story will beeach 9
feet in hight,and the cellar 6 i-¢t § inches.

The buithing with store ana dwelling combined i85 22x57.
The entirs principal slory is occupied with store room.  Tho
ugpper siory 1s divided toto so¥en 109ms¢, consisting of two par-
lors, 11x12 cach, b:d room 11x113, bed room 13x8%, bed room
103x93, kitchen 13x11, dining room 13x11.

"'h= thre- bai dings are similar in coastruction. The cheap-
ness of tho structures is unquestionable, and we trast it will be
loog cre thbeir fire resisting qualities are pat to the test.
—~—Seren!{ic Jracrican.
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' water.

. proputtionnte to its absolute temperature

FILTIH THE CAUSE OF BUOILER EXPLOSIONS,

The following interesting facts are taken from the report of
Mr. A. T. Hay, to the Secretary of the ‘I reasury of the ['pited

. Mates, on the subject of boiler xplosions

When we boil pure water the steam rises regularly in
sphares from tho bottom ot the vessel to the surface of the
The volume of a confined mass of steam is inversely
proportional to the pressure to whichit is vxposed, and directiv
Steam at a like
temnpuature and pressure bas at all times the sane number of
molecules in a ltke volume, and the true measure of its enerey
mny be aleulated with mathematical precision  Water as.
sumes three natural, or allotropic forms—liqnd, solid, and
vapour, tn all these forms its quabities inhere What is true !
of & mulecule of water, 1ce, or steam, is true of the who'e:

. volume of cither—the se several forms being due entirely to a

cbange of temperature. . Water is the most stable compoun.f
in nature ; nether pressure, cold, nor heat alone being able to !
reduce 1t to 1ts onginal clements. It also has a greater capa-
city for heat than any other known substance, except hydrogen ,
gas. Water, per se, iz as true to its peculiar chamcte rislics’
under the various degrees of temperature and pressures to
which it may be subjected, 8s the magnoet is to the Polar star.
Steam is an clastic fluid, and has the true measure of itst
encryy in any given case directly proportions! to its tempera- |
ture nnd pressure.  These two conditions supplemant cach
other. Nuw, the volume of a confined mass of steam being
inverse to the pressure to which 1t 15 exyposed, & rupture in a
steam boiler must 1nstantly reduce the nternal pressure and '

. relieve the stress, and, on the other hand, the pressure being !
; directly proportioned to the absolute te-aperature, the checking

of the river above St. Lonis, including the [ilinois, where
the waters are comparatively pure and free from nitrogenous
matter, explosions have beeu s ery rare, while the Ohin, from
Cincirnati down, is noted for many steamboat disasters  The
most destructive and terifie « xplosions have occurred 1 thy
spring of the year, v hen the waters were loaded with organe
snbstances, earthy salts and olengiuout watters.

My researches lead me to a positive conviction that these
dizasters have their erigin in the impuritics contained in the
water  Iaapaper like this it is impessibie to go into detanl,
or to give reasops avd incide nts running through many years
observations investigation and rescardh, but I thiok that the
following will gi ¢ asofticient data to enalle all to see the
importancr «f avoiding foul water for steam purposes .—

Whenwe bail foul water we find it tumultuous, accompanicd
with a low, wuwping sound, with fits aud starts, so sudden
and vielent in some instances as to jump bodily out of or even
burst an open vessel.  This autagonism to the huiling of any
compound solution is caused by the attraction of these fordign
particles for cach other (¢chemical action aud reaction), winle
in the boiling of pure water there is no chemical action
whatever,  Great rivers, like those in the Ohio, Mississippi,
anl Missouri valleys, arc great natural scwers, and ther
waters st certain reasons of the year are loaded with organic
remains in every stage of putrefaction, while city wells and
those around factorics frequently become great siak-holes and
receptacles for foreign matter 3y researchies show that such
waters nold in solution and carry in suspeasion from six up
to sixty-three grains per gallon of organic substances, to
which may be added copious quantitics of ol aginuus matter
incertain loralitivs and the salts of wmmunia—N H.. These
substances find th ir way into steam beilers, where they ra-

. cunditns generally go at the ficst or second stroke of the ' kind may cause violenee

in of cold water reduces the temperature and relieves the pres- ! pidly undergo chemiral change, distillation, concentration,
sure or tensiou ; which bnogs us to the logical cooclusion | and sometimes violent decomposition—that is, culminate in
that ncither a weak place in a boiler nor the supplying of | terrific explosion

cold water are, in themselves, the Jeast sources of explosion ! These organic <keletons, glycerine sslts, albaminous suis-
“But, we are told, it 1s the discharging of cold water on | stances and ammoniacal gases fourd in water con-ists chicfly
to red-hot iron that docs the mischief.” Let us look at that! of carbon, hydrogen, oxygen and nitrogen, and it is amouy
in the light of truth. In the first place, water has nearly ten ! such vitrogenous combinations and types that we find some
times the capac.ty aod aflinity for heat that iron Las, and ! of the most remarkable explosive bodics. They are not only
1 will defy any man to heat any part of a boiler ur open ! acriform, but they are gases of the most subtle and potent
hettle redehot with an ordinary blast so lony us there is' character: gelatinous substances, ia which the different cles
any considerable quantity of water therein; beside, if it mentaryatomns are all chemically cumbin din the same mole-
were pussible to Lave any portion of a boiler “ ved hot,” it ! cule that are liable to sudden and tiolent decompositio s
would be above the water line — whereas, the cold water wheuever the opnosing forces to which the ¥ owe their existence
1o river steamers) 35 supphied either through the mud druwn ! become deranged by heat or some external cause.  Thur affi-
or disenarged by feed pipe near the bLottom of the boiler ¢ nities are very fecble  hence their fre qu nt destruction at
Now, 1t is 8 fact that boilers blowing up uader such suppo-cd t hizh temperature Merely a molecular distusbance of any
“Their combustion being internal
pump. Then, 1 would ask, how hizh a few strokes of the ! and instantancous, they develop a force at least ten times
puinop will rtse the hot water over a tattery of botlers? Not  greater and 100 times quicker than that of stexm  pressure—
tho thickness of a sheel of brown paper  Another fact is|sudden and violent cnough to destroy open veescls.

that many of our most territic explosions take place underai!  The instability of all vitrogenous compounds is the striking
reductivn of pressure—that is, the boilers become, as it is! peculiarity. No amouni of pressure or cold is able to rednce
termed, ©fire hand,” and sometimes 1t 13 with difficulty that - theicacnform eases to the liquid or solid condition again. But
a wedium gavge of steam 18 hept up ; 10 fact, 1 bave knowa . in clean ®ater we have the most stable substavce koown,
insaunces wherein just before an explosion ensued the steam | ander these distinet forms, either of which mas be safely had
gauge would reeede from 50 1b. to 20 1b. pressuse, and uo! out of the other by merely a change of tanperture. As | said
swount of firing would bnog up the pressure sufticient to - before, heat alone will not decompose water, but electriciny
perfwm the work satisfactorily. If there had been a scarcity | readily vesolves it into its original elements, and chemical
of water there wonld have been a surplus of steam.  When ' activn being the source of clectricity, water in the midst of
boilers fire casily and steam frecly these 15 no dapger of any  fickle and treachierous company becomes demoralised and loacs

" fearful disaster. .1 » borler gives way under such conditions, ! its virtue and stability, and goes off in a gascous state in

it is at its weakest point, which lets off the exce-sive pressure  time ofchemical reaction “T'his freqaently orcurs when builers
and relieves the stress instantly over the whole tattury, Such  explode, a8 neither water nor steam are cje-ted from them,

¢ accidents are of frequent occurrence. They are simply ruptures, - but an wilamwable gas is evolved Under su b conditions the
. the effects of over-pressure, and not explosions 1n any sense of « cogincer, dead or alive, is convictal of wurnder for allowinug
" the term,

t the boilers to become dry, when, in reality, a moment before
Theze can be no violent cxplesion from steam made from: the explosion his botlers cantain: d & full rauge of water

clean water, frec fromn organic matter. At least, after many . Great power in the hsnds of 1rnorant mwapapers jmplies
vears’ closc ohservation, coupled with din-ct snvestigation and  great dangzers, which has been practieslly illustrated in Ameri-
research, 1 have failed to find an 1nstance where pure simple . can steamboating, railroading, &r Seience take things as it
+tram made from Jean wator ever exploded within a range of + finds them, and occupies itself 10 tracing relati wx and deprn-
from 15 )b. up to 300 Ib pressure to the squarc inch. Butl dedcies among phenomenal eflects Anv investigatinp, to have
dv find that cxplosiuna i sicamn builers (hike cholrma, typhoid - any pennanent vatue, must b+ bixed upon the natawal ordey
fever, &c.) revel in filth and foul water, and may be traced . 0t things. It must be interwoven with matter, foree, und
airectly to the same source. Take, for 1ustance, the dissis- . truth.  Iheu intelligence becomes a true mirror that o floern
sippi and its tributaries, and 1t will be found that stcamboat thiogs as they are. It is only by well observed and well
builer explosions hase been mort frequent in the viomity of, digested facts, throush patient investigation and rvseareh
large citics, and as we go down the river. The Loner Mie- aloog the varicd hoes of patute that we geperate uew and re-
sissippi has been termed a gmveyard, while in that portion ; cast old idcas and amive at truth and practical utility.
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. oxygen.—L 1 oratory,

SUIEXNTIFIC NEWS,

OxvueN.—In the establishment of Krebs, Kroll, and Co,,
Berhno, oxygen is prepared by heating together 1n a8 glass
flask, 1n & water bath, ten quarts of water, 10 1b. chloride of
lime, and 1 Li., nitrate of copper. It produces 14 cubic feet of |

was 9 10 kilos. when taken in the direction of length as mmaau-
factured, whilst a strip of similar dimensions cut in the direc-
tion of the width from the same paper broke at ¢ 20 kilos.
Paper made fromn rags containing half wool, and weizhing 160
grumnes per square metre, broke with a weight of 6 60 kilos.
when taken in the divection of its length, and at 4 65 kilos. in
the opposite direction. Paper made from wool pulp, and
weighing 60 grammes per square metre, broke at 11-50 in the

The Mouse r Industriel I3elye states that German maunu- | first and at 815 in the other direction. IFrom these experi-
facturers are purchasing the fish bones gathered along the  ments it will be seen that the strength of paper in its longi.
Norwegian shores which result from the extensive tish curing | tudinal and transiersal dircetions stands in the ratio of 310 2.
stations there located. These bones make a fine furtiliser, | The glazing of paper tends to increase its strength, provided
and, when pulverised by suitable nachinery at the point of | that the pressure is not such as to destruy the elasticity of the
colledtion, are readily transported. The same journal suggests , fibres of which itis cumposed. A sheet of printing paper
the more extended utilisation of thu bonea from the establish- | made entirely of rags, and weighing 40 grammes to the equare
m-nts n Newfoundland, and estimates the product from y Iuetre, gave the following results as to its breaking weight :—

Amerlcan fisheries at twenty million pounds a-year.

The Moniteur Inlustrel Belge, in an interesting article on
tbis costly perfume, say- that the manufacture is largely car-
ricd on in the valley ot Keeanlik, Roumelis, the annusl pro-
duction of the rose farm: of which amount to 4,400 pounds of
the otto per year. As it requires about 130,000 roses, weigh-
ing some 57 pounds. to make an ounce of the oil, some idea
of the cxtent of the plantativ. s may be formed from the above
given tctal,

‘The flowers are gathered in the middle of Muy, ané the
barvest continues for three weeks. The blossoms collected
cach day are at once worked, in order that nonc of the odor
may be lost. The process consists in distilling them in water
and then causing the wateralone to undergo distillation, when
the oil is skimmed from the surface. The labor is princi-
pally done by women and children, at wages of about tencents
per day.

The otto is always adulterated, before transmission to mark-
ct, with one third or one fifth its quantity of geranium oil.

P'rorrssor Tuvesrox, of Hoboken, speaking of the improve-
ment of iron and stecl by age says.— ¢ One of thc most
striking illustrations of this improvement of the quality of
wrought iron with time has recently come to my knowledge.
The first wrought iron T rsils ever made were designed by
wobert L. Stevens about 1830, and were soon afterward laid
dotwn on the Camden and Amboy Railroad. These were Welsh
rails, and, when put down, were considered, #nd actually
were, brittle and poor iron. Many years later these twere re-
placed by new rails, but until quite recently some still
remained on sidings  When a lot of unasually good iron was
wanted, some of these rails were taken up and retrolled into
bar iron. The long period of exposure had so change! the
character of the metal that the «ffect was unmistakeable.

Woop pulp appears not to present much resistance to com-
pression, and the clasticity of its fibres is destroyed at a com-
paratively moderate pressure, so that glazing teads to diminish

rather than iocrease its tenacity. It was found that paper |

composed cotirely of wood pulp, which before glazing broke
at 11-70 kilogs. and 15 Kkilogs., was capablc of sustaining

Before glazing, longitudinally, 6 80 kilos , transversely, 4 30
kilos ; glazed by pas-ing once through rolls, longitudinally,
6-85 kilos. ; transversely, 4 30 kilos ; and glazed Ly bLeing
passed twice through rolls, longitudinatly, 7 35 kilos., trans-
versely, 4-35 kilos.

The origin of the name America is involved in some obscu-
rity. Inthe current numb r of the .dtlantec Monthly, Mr.
Marcou propounds a theory on the subject, of which the
following is an outline. ‘The names of places in the Indian -
diale cts of Central America often terminate in ic or ique, and
Americ, or Amerique is the name given to 8 bigh mountain
raoge in Nicaragua. No denominations are more surely
1 established than names of localitics. Was this region, then
1 known by the name to Columbus on his fourth and last voyage?
1 He makes no mention of it in his description. Remember,
however, that the Littera ranssima were written under pain-
ful circumstances, when Columbus was a prisoner in Jamaica,
old and infirm, and unable to make a very foll report. The
great object of Columbus and his « mpany was the finding of
gold mines. The Americ mountains are auriferous, and the
gold of thealluvium has been entircly exhausted , which
must necessarily have been by the Indians themselves. The
Caria: Indisns whom Columbus mentions, were probably the
Indians of Carcai of to-day (who are found working in the
gold mines of Lib rtad and Santo Domiogo at the foot of the
Americ chgin.) ‘These Indians would very likely, inreply to
questions about the gold they wore, speak of Americ as the
region where they had got it. The voyagers on their return to
Earope would boast of the rich gold mines they Lad discovered
through the Indians of Nicarmgua and say they lay in the
direction of Americ. Thus th- uame wo-1l4 become popular
and be widely known as a synonym for this golden couatry.
A bookseller and printer at the foot of the Vosges Hylacomy-
los, koowing no printed account of the voyages but that in
Latin by Albericus Vespucius,and having also heard the name
Americ, thought the latter (Mr. Marcou further supposes), an
altered and corrupted form of Albericus, and in his pamphlet
he changed the name into Americus! The error was propa-
gated in & new cdition, and by the appearance at Basle, ia
1522, of the first map on which was scen America Provincia.
The map rcached Spain, when there was no one there $o cor-

but little more than half the weight after being glazed, and § fect the mistake. The name Americ had been heard as that
broke at 6-40 kilogs. and 4-20 kilogs  Another sample, con- | of an undetermined portion of the New World ; and it was
tawming 33 per cent. of wood pulp, and weighing 60 grammes | 8ccepted without difficulty  Thus, accordingto Mr. Marcou's
per square metre, broke at 12-35 kilogs. and 7-,0 kilggs. befon; vxbg“:, it n; gwmz ;o a 5mchmlst§§§ olf1 llyr;o;nggathat _ths
glazing, acd at 10-30 and -50 afterwards. The influeace of ¢ abonginal name americ or Amenique hag beed Luropcanise
kaolin on th strengths of paper is shown by the following | and connccted with the Christian name of Vespucio.
cxperiments :—2A sheet of printing paper,weighing 48 grammes
to the square metre, giviog 10 per cent. of ash, broko witha ; A San Francisco inventor bas applicd for & patent on a
weight of 840 and 625 ; the same quality of paper, but coa- { horse-brake of his contrivance. It is intended to control n
taining 17 per cent. of ash, broke at 7 90 and 5 35. horse in much the same way as a waggon is governed in its
movement by a brake. A buckle with a belt is attached to
Vg Gazetta d-lla Cartiere Italiane gives some interesting , the ring of the breeching on the left side of the horse, and the
data respecting the tenacity of paper, which, up to the present ; belt is continued arounnd the latter’s breast, where it is fasten-
time, has received but little attention, and more especially the | ed to the martingale. Thence it passes to the risht-hand side
wnfluence its mnufacture by machinery ::ha.s upon l;’ts resist- %f l:!m bluggy seat, whc]r]c ;t is e:ugh; b)‘: a buckle am}h a ]{oop.
ance to tearing. It is very cvident that the paper during its , When the reins wre pulled tight the brake presses on the fore-
passige over t§lc drying cylinders stretches in the direction of : legs of the horse immediately below the breast, stopping him
1ts leagth, and shortens in the direction of its width, it has | instantly, aud preventing him from rearing or kiching Should
?lways dbccn fm:'ﬁd thatt l{»aplr-ruhas a 'Ix‘:;cnt;:xilthacity ia :lge y the rl;::r;)s slip }f{(ﬁz th: h:;m:.sl lo!;’ the dlrll_vcr (g brga:s, tlnr:l _h%r:_;c
ormer direction than in the latter. ¢ following arc the , can Toug| a stand-still by pulling the strap which is
results of a series of experiments :—Of fifteea differentqualities , buckled at the righthand side of the seat.
of paper, weighing on the average 50 grammes per square
wetre, the breaking weight of a strip 33 millimetres in width

Ax artesian well is proposed for Fredericton.
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A ¢ ROLL-WAY,” AND WHAT IT 18.

%

At a recent meeting of the Civil Engineors Club of Chicago,
one of their members, Mr, S. A.Clemens, read a very interest-
ing paper on a novel mode of conveyance which he terms a
#roll-way.” ‘Ihe authoris a practical enginecr, and therefore

safety and durability and equal speed than the ordinary
railway. After the scheme has been tried and found success-
ful, the claims may Lie admitted, but at present it will be wise

deserves to be heard. He beging by claiming for it greater |

not practicable with railways, aside from the cost and wear of
crossing-rails in the lutter,

For switching this new stylo of cars and locomotives, the
! fuventor has a section of guide-rail on the line, which, being
pivoted at one end, is swung outward at the opposite ¢nd, to
meot in line with an outside section of switeh guide-ranl
which is swung inwardly, both moving simultancously, by
mutual connection to the same switch-lever, Pairs of way-
vollers are < 30 placed to form the switch or turn.out line,
upon which the car-runaers are directed, by the guide-whecls

i to withhold judgment. The following i3 an outline of tho
systewn 1w

The track of this newly-invented roadway consists of a scries
of paira of small wheels or rollers, cach supported by journal
boxes, or equivalents, bolted to timbers, like railroad ties,

of the train bearing against the switch guide.rail In this way
all costly, destructible apparatus like a mnilway switch-feoxg s
avoided.

The timber-plant for supporting each pair of way-rollers
may consist of two common railrosd-ties, laid side by side
which are placed side by sideand set fast in the ground. The | across the line, and resting on threec short sleapers of like
way-rollers of cach pair are placed parallel—from 3 10 5 feet | material, sunk below the surface of the ground. To this the
apart, according to any actermined gauge — and the pairs of | guide-rail and way.rollers are fastened by long, strons lag-
rollers may be 8 to 16 feet apart on the line. Midway between ) screws. Otherwise, three pile-posts of length and size to carry
the rollers—thus ranged in two parallel rows, is a single | the grade over moderate undulations may bLe driven deep
guide-rail, the top of which is 3 «r 4 inches above the level of | velow frost, and two transverse connecting cap.timbers, on
the rollers, and its connected sections are strongly fastened to | opposite sides of the pile-heads, serve for the attachment of
the ground-timbers to which the rollers are sccured — thus | the guide rail and of the journal-boxes of the rollers. The
tying the entire superstructure longitudinally together. roll way can thus be carried above the gene al surface, un-

The way-rollers, made of chilled iron, or converted steel | obstructed by deep snow on the occurrence ofr inundations in
castings, arc about 5 inches diameter, with 3-inch faces, and | valleys. Farthermore, in this mode of maki ng the roaiway,
have on cach side journals of 23 inches in diameter and length, | it is unnecessary to move the grouad for grading, save in
which revolve on small stecl, anti-friction rollers, in chilled- | places requiring deep culting or embankuent. ‘I'he cconomy
fron journal-boxes, so closed as to exclude both dust and rain. | of cost can be increased by using steam-power machinery to
Or, preferably, the way-rollers may be steel or wrought iron | drive and dress the heads of the pile-posts, for fitting on the
tubes about 5 inches long by 4 inches outside diamcter, and | cap.pieces, the apparatus being caried on the structure, which
five-eighths of an inch thick, revolving on steel anti-friction | is wade as it progresses.
rollers of about threc-cighths of an inch diameter, which en-| Steep grades are to be overcome by having stationary
circle and roll around & short fixed steel shaft 2 inches in | auxiliary steam.power, by conuecting on the same shafta
diamecter, the ends of which are held in supports of hard wood | pair of way-rollers, and this is repeated at intervals of three
or iron, bolted to the ground-timbers. These tubular way- or five hundred fect on the line of ascent. On onc extended
rollers are desigaed of three-fold capacity to safely endure the | end of each shaft a simplo form of rotary engine is attached,
train-weights at highest speed to which they are to be y to operato which steam is supplied by a protected steam.pipe
subjected, while combining low resistance from friction and  undergroued along the line, connccted with stationary boilers
inertia, suitably located. For this nss reversible, reactory vogines oo

For the purpose of sccuring favourable grades and curves | tho Parker-mill rotary plan, are preferable for their simplicity
the ground-line is prepaved like the ordinary road.bed, with | and cheapness. The weight of the: train resting on the rollers
the exception that the grade is not necessarily required to be | affords adhesion to the runners, and the atiached rotary eagine
continuous. causes the connected rellers ty revolve and propel the train.

The cars are to be from 30 to 50 feet in length, with timber- | Arrangements are provided for the automatic admission of
runners shod with steel, and elastic rubber cushions to run | steam to cach rotary successively on the approach of the traia,
over the rollers, while a system of guide-rollers provided with | and also to shut off stcam ag the rear end of the train passes
flanges run along the central or guide-rail to keep the cars yover. For uunderground and rlevated lines of transit the
from leaving the track. ‘The outside rollers are placed at in- | system is especially urged for its cheapness and security.

' tervals, so that the runners of the car overlap at least three of
them at the *same time, wkile they wmay be placed closer
together if it is found to be desirable.

‘Ti e locomotives have an under constraction similar to the
cars, with steel-shod runners upon the outer lines of rellers,
and secured to the central or guide rail by flauged rollers. The
driving-wheels of the locomotive are horizontal, in pairg, and
bear on opposite sides of the double-headed guide-rail. They
may be of about 18 inches diameter, and are fastened on the
lower cuds of vertical shafts, to the upper ends of which the

The claim is set up in its behalf thit the cost of construct-
ing the roll.way is from one.half to two.thirds less than the
ordinary railway, while the cost of cquipment is proportion.
ately smaller.  The following are the inventor’s comparstive
estimates of roll-way superstructures : — 3} railroad tivs, S1
40 ¢ ; 42 fect 4 by 8 inclies pine scantling, 67 c.; 14 feet onk, 4
by 5 inches, 42¢ ; 160 pounds iron guidc.rail, $7 20c.; 18
pounds bolts and lag-screws at 8c., $1 34 c.; 4 pounds spikes
at 5¢., 20¢.; 1 pair way-rollers, $4; 1 day labour. $250c¢;
cost per mile, $17 83 ¢. x 330, or $5,883 90 ¢.

steam-power is applied by direct attachment. Adjustable | When the superstructure is made on short pile.posts, as
pressure, for tractive adhesion of the driving-wheels to the | previously described, the cost of materials dous not excced
guide-rail, is obtaiued by a spring-cushioned screw or eccen- | that on tics, given in the column above, while the estimated
tric rolling pressure, at the coutrol of the engineman. Thisis ' expense f r labour on track-work and grading is less. The
* similarto apparatus for a like purpose used on the middle-rail | following isa compatison of cost per wile of saperstructure,
railway system, devised and applicd in America nearly thiriy- | including ties on roll.ways and railways :—
five yearsago by Mr. G. E. Sellers, and recently in vse on the | Railway, standard 4 feet 8% iuch gaunge, S11,735; Rotl-way,
Mont Cenis railway. 5 feet gauge, $5,883.90¢. ; ratio, as 1to 0°5. Cost of freight
The roll-way car-brakes are arranged to act directly on op- | trains of 200 tons load capacity :— Railway, 20 box cars, $13,-
posite sides of the guide-rail, and they may be made on any |, 700 ; engine $12,000.—S35,700; roll-way, 13 box cars, $6,500;
operating principle now approved by railway usage. At road | engine, $5,000.—$11,500; ratio, as 1 to 0-44 dols. D-ad
crossiugs of the roll-way a section of the guide-rail is left out, | weights of traios of 200 tons load capacity : — Railway, 20
and the crossing space between adjacent pairs of the way- | cars, weight 190 tons, 1 engine and tender, 35 tons, 225 tons ;
rollirs is opex and unobstructed by apy part of the super- roll-way, 13 cars, weight 91 tons, 1 engine, 15 tong, 106 tons
structure. This is made practicable by providing flang. s on | ratio, as 1 to 0-47. Resistance of lcaded trains at 30 miles
two or three pairs of the way-rollers on cach side of the cros- | 2aa  hour, on level : — Railway, 2254200 425 tons, 131b.
sing. The flanged rollers guide the car-runners in straight | coefficient per ton, 5,525 lb.; roll-way, 106 - 200 — 306 tons
lines over the crossing, on the further side of which the driv- 7 1b. csiimated per ton, 2,149 1b, ratio, as 1 to 0-38. Start-
ing-wheels and guide-rollers again come into position on the | ing resistance of loaded trains oa level way: Railway is 425
oppotite sides of the guide-rail  In this way obriously the 'tons, 18 1b. coefficient of starting R, 7,650 1b,; roll-way is 306
crossing can be made st any desired height above the inter- | tons, 6 b, coefficient of starting R, 1,836 lb., matio, as 1 to
secting voad, be it of whatever class, a desidcratum which is ! 0-24.

J———
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AND MECHANIOS' MAGAZINE.

1t is claimed for the roll-way that it is safer than the nil-
way, since there is no danger arising from: the Ureakago of
wheels, trucks, or axtes, while from the nature of the locomo.
tion, friction, and mode of construction, they will be more
durable and need less repairing. Ordinary railroads can be
converted into roll-roads at a comparatively small outlay.

MORTAR.

The mode in which lime acts, and the changes it undergoes
with the lapse of time when worked up with sand to form
mortar are, even at the present day, very imperfectly under-
stood, and would well repay investigation. Lime, while giv-
ing out superficially the water with which it has been mixed,
absorbs also superficially a certain quaatity of carbonic acid
gas ; but this absorption dovs not reach, in ordinary cases, to
any great depth, for the central portions of mortars which
have been exposed to the air for wany ages are still founi to
contain an abundance of free lime. Thus Dr. Maltolmson
was able to detect a large portion of hydrate of lime e¢ven in
the mortar taken from the Great Pyramid.

A certain amount of combination between the lime and the
silica of the sand does evidently take place, for each grain of
sand is found to be externally converted into hydrated calcic
silicate, which compound acquires gradually considerable
hardocess, and therefore contributes largely to the sctting of
the mortar  Miller states that a mixture of carbonate of lime
and lims, sets harder than a mortar of pure lime alone; so
tbat it would appear that for many purposes, lime which has

been slaked by exposure to air, and therefore contains a con-

siderable proportion of carbonate, is ta» be preferred to that
rapidly slaked by water. All old mortars, treated with an
acid, yield a small proportion of gelatinous silics, & fact which
proves that combination has taken place between the silicic
acid and th« lime.

There are, however, certain practical points connected with
the production and behaviour of good mortar that have been
carefully studied, and are worthy of being more widely
koown.

Supposing the lime employed be of good quality (fat), and
the sand to be of medium sharpness, clean, and free from clay,
the best proportion for ordinary purposes are 1 part lime to 6
or 7 of sand. Such a mixture will have but little tendency to
crack, will dry slowly, bat harden very completely.

Pure lime, worked up without sand, forms a mortar which
cracks as it dries. If the quantity of sand above recommenied
be diminished, the mortar exhibits also this tcadency to crack.
Mortar mnade with a larger proportion of sand is short and
difficult of application ; its hardness aleo is not so great as
with 2 due quantity of lime. Mortar made up with lime-
water instead of common water, is of far superior quzlity to
the ordinary article. The lime after slaking will produce a
very much stronger and better mortar, if passed through the
meshes of a very fine sieve.

The sand shonld not consist of rounded grains, but of par

- ticles bounded by flat surfaces ; it should not be too fioe in

testure, and should be perfectly free from any salinc watter
or clay. To obtain it of ecquable size (and this is of great im-
portance) it should be sifted in the open air to remove the
tiner grains and dust, and the second sifting, which serves to

* clennse it {from coarse rubble and clay, should be performed

in a running stream of water, which removes at once the clay
aud finer particles.

The us - of blood, skimmed milk, &c., in the hope of pro-
ducing a mortar of greater hardness, is to be deprecated,
unless when very inferior chalky limes are employvd. In
other cases the mortar does not set with its wonted hardness,
aud after the lapss of a year or two, the surfice becomes
covered with a fungoid vegetation, which naturally briogs
about disintegration of the whole mass.

‘T'ug North Sydney Heral ! regrets to learn that destitution is
still prevalent at the Lorway Mines, and that the pinchings of
hunger are severely felt by many. A few have obtainted work,
but most of the poorest yet remain unemployed. The people
of Sydney Mines have nobly come to the front in contributing
to the relicf of their brethren.

MISCELLANEOUS.

I'ug Goderich breakwater will bo sixteen feet above low-
water mark, with a breadth of 100 feet.

Grot xp gypsum, or plaster imported fur agricultural purposes
has been trunsferred to the free list.

Nova Scotia and Cape Breton have 93 ligl thouses besides
several fog whistles.

Ir gilt frames are varnished with copal varnish, they can
be washed with cold water without inyury,

Tue New York city authorities, who ouce percmptorily
refused to allow the Amirican Telegraph Company to lay its
wires underground, are now secking to compel all the com-
panies to bury their wires,

Kaseanoo Leatoer.—In Austraha hangaroo skins are be-
coming an ‘mportant article of traflic, and experts declave
that they make the toughest and most pliable Ieather in the
world. Bout uppers of this material are saud to be both com-
fortable and dusable. It also makes the best of morocco
i whip~, gloves, &c.  Of these shins some are exported in their

raw slate, aud others after being manafactured. The kan.
garoo is widely distributed throughout the colonier, and great
lnumbcrs are slaughtered, yearly, for their skins.

Siver mining news published in the Algoma Hiwoneer, of the
2nd iost , is as follows : = "The Silver Islet 110e has stopped
paying the men uatil the 1st of June, with the exception of $5
per month, which is allowed each man.
stamp works is proceeding very quickly, The Shuniah mine,
with only fuur men at work, continues to take out trom a bar-
rel to a barrel and & half of very rich silver, and has done so
for weeks. Thunder Bay is expected to start with renewed
vigour upon the opening of navigation.
pected to start again, although nothing very defimte 1s known
regarding it as yet.

'
i

engraviug on copper which promises, by its rapidity and the
| moderation of its price to be very widely usefal.
in substance, ficss, in covering a plate of copper with a thin
shell of adhering silver, upon which is spread a thin layer of
colored varnish; second, in deawing thercon, with a dry
point, the lines of topography, and lecttering, precisely as one
engraves with a diamond upon stone, third, in corroding the
! trced parts by m-ans of the perchloride of wwon.

THE SEAL FISHERY.

}Johns, Newfoundland. Two of the sealing vessels returned
from their cruise laden with booty. The steamer * Greenland”
had 25,000 seals on board, as many as she could possibly load.
She was tollowed by the « Proteus,” with 42,000 seals, the
' Inrgest number by far ever brought in by one vessel, The seals
, were fine harps, in excellent condition.  The value of the 67,
, 000 seals bronght- in by tl}Osc two stvanmrs i3 $19%,000. Our
correspondent writes, ¢ The sealers did not leave St. Joha
until the 153¢h March, an { to.day the ¢ Proteus™ seals are valu-d
at $100,000. Good work for three weens.” We should think it
was. A big Bonanza. ‘These steamers brought good accounts
of other vessels. The followmy were reported by them as
"fully loaded : Ranger, Walras, Hawk, Iccland, Nimrod, Com-

3 A mine is also ex. ;

The crection of the

Tue hydrographic oflice at Paris bas begun a process of ‘

It cobsists ,

The 5th of April was a memorable day in the old port of St.

. modore and the Mic Mac were seen entering the seal meadows .

with every chauce of filliug up  These vessels unloaded as
, quickly as possibl-. aud started on their second trips, and may
bring many more seals,  Tne young seals are born on the ice
; about the middle of February ; and as they grow rapidly, and
\ yield the finest oil, the objuct of the huaters is to reach them
in their babyhood, while yet fed by the¢ir mothers’ milk, and
So qui- kly do they

! while they ¢ make no ctlort to escape.

. increase 1z bulk that by the 22ad of March they are fat and in .

the most desirable condition to be taken.  Forsix weeks they
, ate fed by thuit mothers on the ace, and soon after the 1st of
, April take to the water, and then pursuit 1s almost uscless.
The hunters, after that date, turn their attention to the old
oucs.
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