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JACQUES & HAY’S CABINET. FACTORY.

‘Oge of the great obJects of thls Journal being to
keep its readers well-informed as to the manufac-
turing industry of the country, we propose to give
a brief sketch of Messrs. Jacques & Hay’s cabinet
ang furniture factory. = Before ta.klng our readers
thither, however, it may not be amiss to sny a few
words about the raw material of which so large a
quantity is worked up there.

" The subject. of Canadian woods, which has so
‘long interested the werchant and artizan of other

countries, cannot fail to engage the attention of |

our owan people. Thefact indeed of their growing
80 greatly in favor of late, should awaken a deeper
interest in our forest productions as a source of
wealth and prosperity t the country. We scarcely
need specify any particular purposes for which our
woods are adapted, because we believe that they
are suitable to nearly all purposes to which the’
material is applied. At the several international
exhibitions the beautiful samples of Canadian
woods have elicited' general admiration ; and, at
the late Exhibition for 1862, o commission from
Lloyd's was sent to the Cauadian department for
the purpose of making estended investigations
into the nature of these woods. The result was,
that in * Lloyd’s Register of British and Foreign
Shipping,” for the years 1863 and 1864, & namber
of our Canadian woods were added to their list,
and ransed to a hlgh standard for ship-building
purposes, in companson wnth woods of other-
countries,

* Black- wal_nut-, hickory, black-birch, and white
and red codar, are added to the list of timbers
for vessels classed A ; and black-elm, hickury,

white-oak, beech, chesnut, red-cedar, tamurac and
bircti-pine, are allowed the highest place for out--
side planklng from the keel ‘to the first buttock
heads in ships of twelve years in cluss A. The
important uses made of Canadian timber in évery
*part of the ship;- inside 'and vut, and which secure
the highest standard in their registration, is shewn
in table A.” Thej Jurors also in their report stated,
that *“'at no previous exhibition in' this or any
other country has so splendid and valusble a dis-
‘play of ‘the products of the furests and plantations
been exhlbued not only when we conslder the

magnitude of the various collections sent from
almost every country, but also in regard to the.
admirable care shewn in the preparanon “of the
specimens ;” and that *in poiat of size of s;;ecl-
mens, excellent selection, and information given,
the Upper Canada collection is undoubwdly the
finest in the exbibition building.” -

Already we export annually in the form of !ogd,

| thirty millions of cubic feet, and of sawn timber
‘we export every year four hundred millions of feet,

board measure. - The revenue derived from these
in 1860, was five hundred thousand dollars, =~

The value of our forest products exporied im

The year 1860 was $11,012,253 E
“ 1861 ¢« 9,572,645

_ “ 1862 ¢ 9,482,897

For our finest woods the demand, we think,
must grow'much larger, from the fact that in South
America and in the West Indies, rosewood and
mahogany are becoming very. searce.

From its susceptibility of a very high polish’ and
its peculiar adaptation for displaying ornamental
carving, black-walnut will, doubtless, become the
favorite wood here, as it already has in the Umted
States.

Our cabinet makers here will act wisely in seek-
ing, if they have not already found, the best possié
ble methods of treating their woods so as td
enhance their beauty. We are anxious. that our

‘native workmen should not be excelled, and there

is no reason why they should be. With a contin: -
vally advancing power and skill to work up our
raw material, we should become large exporters of
farniture and cabinet-ware. All that is required
in the premises is rightly directed enterprise. OF
this there is an eminent example in the establish-
ment of the Messrs. Jucques & Hay.

" The manafacturing pars of this establishment is

situated at the foot of Bay Street, on the Esplanade

in this city, and is the largest of the kind:in

British America,. If it were not for the heavy in-
lind- freights, it would possibly be much more
extended, and manufacture more largely for ox-
portation, - As it is the foreigo.trade of the firm is
confined to the beat class of their furniture, some
of which goes to England and some to Scutland. »

- The number of persons employed -in all the
branches of thig establishment ‘is about three: hun-
dred, aud these, aided by a steam-engine of thirty-
five horse power, fed with the waste of the factory,
work up fully one millivn feet of lamber in & year.
There are, of course, great quantities of ‘other'ma-
terials consumed here, as: pmnt. varnish, glue,
sand-paper, &o., of which it is not our present
purpose to speak. For the benefis of our-glue
manufacturera,-"however, we would }usc say ‘that
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Messrs; Jacques' & Hay send to England and to
New York for much of their glue, beeause they
find ivbetter than the home-made article.

The main building, which contains the machm- :
ery, is a large fve-storey brick structure. O its
aouth side is a separate buildiog, of the same wa-
terial, and perfectly fire-proof, for the boiler and:

- gteam-engine,; At the east end of the main build- :
ing, a little :to ‘the south, and extendmg in tbat;
direction towards the bay to within a few feet of

" the Grand Trunk Railroad is another large build-
ing: this is divided into storehouses, blackemith’s

. shops, workshops for painters,. varnishers, orna
mentera in bronze, French i polishers, hand polish- :
ers, and g variesy of others. .Hand-polishing is the
most delicate kind of manipulation through which
the finest articles pass, and it.is confined to these.
In one of these rvoms the floral ornaments in

- bronze are laid on the common chairs. Other -
apartments are used for drying the pamted and
varnished work, which process takes about.two
weeks, but then, it must be reinembered, that in
some caces five or six conts of varnisi are laid on.
The visitor will be surprised, perbaps, to find that :
on one of the lower floora 6f this building a pum.
ber of men are very busily employed in making '
boxes—altogether- too small for packing furniture
in—even the furniture that takes to pieces for easy
corriage. There is a great deal of that sort of |

- goods manufactured in the States for shipment to
South America, and the distinctive name it bears |
18.* knock-down ”’ farniture, from its being easily
kodcked to pieces. Why should not Canada try :
fier hand at this kind of work? But these are:
tobdcco boxes! - ' :

That huge chocolate-colored frame building, im-
mnediately on the south side -of the Grand Trunk :
Railway track, which is lidble to be mistaken for
& lirge railroad machine shop or a freight:dépdt, :
isia two or threestorey building, filled from floor .
40 roof: with thousands upon thousands of ‘chairs, |
Jbureaus, ‘tablés, picture frames, wach stands, &o. .
Throigh:the centre of this storehounse there is a :

" wroadway, slong which furniture curs, pass, stopping
underneath a large opening in the fluor to receive |

<their loads for the. city.trade, or to be shipped on!

.the railroads or steamboats for other destinatios. '
-There is a vast deal - of. farniture and ‘fine eabinet
work that never enters this -place ut all, bug is con- .
veyed :direct from the factory to.their estabhshment

inKing Street. ;. e

-:Mlere the -general. buslness of t.be ooucem 135
tmnsacted The.first floir comprises the countmgf

- chouse,:. wirerooms, packing roums,. &os, and -ap-:

* s8tairs, waretogms, showrooms. and wo:kshops fory

uphoisterers. On the upholstering part of the

business the ubiquitous sewing machine is brought
to bear. All through this building the visitor will
behold rich. furniture of the most e]egant patterns,
graceful demgns and exqmsnely finished work-
manship: costly Etagérea, wardrobes, dressing
tables, luxurious couches, sofas, lounges, easy and
other chairs, with ¥n slmost endless variety of
articles fit to adorn the bed- chambers, boudoirs,
parlors, drawing rooms, and gilded salons of the
opulent, as well as’abodes of humbler pretensions.
These are being disposed of ‘daily and their places

| taken by others.

_Return now to the fnetory for. the purpose of
viewing the processes by which the rough timber
is made to assume the forms of elegance an&_ utility
which you have just seen. You enter at.the cen-
tre of the building. Mr. Craig, the obliging fore-
man has consented to devote a few | minutes to you
in the eharacter of Cicerone. Pomtmg to some
machmery you ask a queetlon—thut is, you meant
to ask it, and you feel sure you dia, but—what
beoame of it? You did not hear it.  You try
again, and this time yoa would bave heard it but
for the piercing scream of a circular saw—there
are twenty of them in the building. That one is
a swinging eross-cub saw, which, in obedience to 2
touch of the operator’s hand approaches and cats

wood in a moment.

. This bemg the ground ﬁoor, all the hezmest ma.
chinery is here, and here beglus the work. The
plaok you have seen cut off, baving prevlousFy
been run through a plauer, and now being cut into
the required lengths, is taken by anotbar workman

| and passed as rapidly through & Whitney’s patent

scraper, which is an admirable - contrivanee for
doing perfectly in less than a minute what would
require an howr to do imperfeetly by hand Iabor,
It takes off a sheet.of the wood as thin as tissue-
paper, and when the plank or board has been
evenly planed, nbroken, from the entire sgrface,
leaying the work as even and smooth as a:sheet of
fine plate-glass. . These pieces are now.as expedi-
tiously cut, some .into one shape and some .into
others, as they are. to form chair frames, parts ¢ of
gofas, tables, &c.: this is. done chiefly b_v gtg 8aW8,
Close to one.of these,_ convenient to receive its work
from the preceding operation, is a véwy neatly con-
strueted moulding.. machine, thb two. cutters.
Backs of sofas, and other pieces of u'regnlnr shape
are placed on the table through wblch these cutters
-pass, and have the monlding, executed on them in .
a space of, . time to match.the great rapldny of -all
the other processes. Sand-papermg is very eﬁ'ect-

.ively. done by.a revolvmg cylinder, covered vnl;h

that material. . Ilere, too, isa sxmple instrament for
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cumng at one stroke the curves in seais of wooden
chairs. We omit & numher of other mechamcal
opemmons of perhaps eqnal lmportance. and’ pass
to-the turning department, where we notice lathes
with large knives, held diagonally ahovs the work
to be turned. "As soon ns the-wheols are thrown
into gear the wood revolves, the knive descends,
and Lefore - you bave time to-examine the process,

accurntely executed than buman hands counld have
produced 3 every piece in a thousand being exactly
like each of the others. - The-blade of the knife is
bent: into the shape of the pattern to be turned, and
as. far as we can judge, no skill on the part of the
operator is required. We need scarcely observe
that for every pattern there wust be a separate
knife. There is' much turning done in this estab-
lishment, however, where the hand still guides the
tool, and guides ‘it to admiration. Top rails of
chairs, and other partions of work (requiring any
arc of their respective circles) are cut by. cylindri-
cal or “tub” saws, placed horizontally with their
teeth’on.the peripbery at one end. Here is a drill or
boring machine, for various kinds of work, with
adjustable cutters, boring three or more holes at
once. This, as well as many other of their ma-
chines, hae .heen considerably modified and im-
proved by themselves. Here also is.an iron planer,
uged in repairing, a8 well ag in making new ma-
chiuery by their own machinists.. This is of their
own construction. Daniell and Woodworth wood
plusers are in constant operation. On the second
floor wooden chairs are made with astomslnng
celerlty Justice to the infentive ingenuity of the
Messrs, Jacques & Hay require that we shounld
mention in this place, an admlro,bly conceived and
well-exeouted piece of mechanism for sawing and
bonng, at one. brief operanon. the several four
ohmr. 'l‘lus, We learn, is one of thelr best and
most_effective apphcat\ons ‘of mechanism in the
factory. For . mortising there. is, in a convenient

- frame, a vertical cutter, with a lateral movement,

adjustable to the longth of mortise reqaired. :l‘he
cutting of tennons, other moulding machinery,

and &’ great variety of processes well worthy of

notice must be passed over, at least for the present,

- Tn this establishment nothing seems forgotten or
neglected that could be:conducive to-its-efficiency,
safety, or comfort of the three bundred:hands em-
ployed.. Asa precaut.lon against, accident by fire,

for mstance. ‘the place is heated by steam, t.here~
being no fire whatever in the building. The glue ,

required on each ﬂoor i kept in a liquid etate by

steam, oonducged up through the buddmg for that .

A,whataever kird for the "]owe
ware in the humblest cotcage”__ ]

purpose, as well as for heating a drymg-room,
necessary for Temoving any. mmsture from parts
which are to be glued together. An addmonal and
wise precaunou consists in & tank, containing
eight- thousand gallons ‘of "water, bemg placed
abuve all, ready, at'a moment’s notice to be | prect-
pm,ted oa any part of the bulldlng by means of:a
hose on each fluor, attached to the | pipe leudmg
from the tank dowa to the bowom. In ‘each room
there is a vessel of ﬁltered ‘water, whncb when
necessary, s iced for the use of the men. Tbese
little attentions, on the part of the employere, to
the comforts of the employed are never thruwn
awny, and it is very agreeable to notice them., Leg
us hope that between ‘the two classes the elemems
of progress, now 8o active, may evolve a more
generally recogmsed and operative identity of
lnterest,.

There it the centre of thls extensive apartment
you percelve a large platform hoist moved by steam
power; it is laden with some of those pieces yon
saw receive their shapes below, and it is here they
are to become chairs. On the next floor the cabinet
makers’ operations interest you. This is a place
of comparative quiet. The cabinet department is
superintended by Mr. Rogere, to whom yoa are
introduced by Mr. Craig, who now blds you good
morning,

The skill and dexterity with which wood is con-
verted into beautiful furniture all through this
department are.traly wonderful. Here are & num-
ber of boys, too, *learning their trade,” under ex-
perienced workmen. Iligher yet, on. the fifth
storey, you find busy mea contributing their quota
of labor and skill as repairers, carpenters, &o.; but
your curiogity has been awakened~—you wish to
look into the designer’s studio. . This is the place

for'the. solution of the problem-—* Given the uce

and material. of the article to find. & ,heputiful
shape,” and this.is worthy the best -effyrts.of art.
The taste that has been created of late years by the
grent profusmn of art prodactions must :be grati-
fied: .And it must. be gratified at-home. Picture
gnlleries and collections of works .qof art are: nob
enough, :all :our household . gods should conform 19
the true pringiples of the beautifal and.the pure ;
not. pictured. walls .anid sculptured marble.alone
will satisfy ; not only miust the carpet vie.with the
natural flora, and the hangmgs epeak the Ianguage
of design, but whatever is to havé a plave in the
“ temple of the affections” should reveal or suggest
ideas of manliness, purity, beauty and truth. 'We
would also respeczfully remird those who are en-
gaged in mannfaoturmg' ilrn es "of farniture. of
ders, tlmt the dplf
borrowed fotmo
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of grace and beauty” from Etruscan art,
also that _in.. place of the sluapeless, unmeanmg
“ image” on the. workmgman s mantel-piece, we
DOw behold a good plaster statuette and on the wall
where years ago there bung an ugly print we now
see a steel engraving from one of the “ masters.”

) (4 legislators understood how much these things
have to do with the formation of character, national
as well as.individual, something would be done for
the encouragement of art in this country. Besides,
it has been found that ARt PaYs. ScEooLs or DesieN
in France created reputations for her manufactures
and enriched ber manufacturers, found employ-
ment for her operatives, improved. the popular
taste, and benefited the counntry,  British manu-

factnrers saw m ‘the acknowledged saperiority of |

their other resources no gunrantee against the
danger with which their intereste were thus threat.
ened Leglslatlve action was invoked and schools
of design speedily . became ﬂourlshmg institutions,
8¢ ﬂounshmg indeed, that in’ a recent official com-
punication to the Emperor on this subject danger
is apprehended to Frenck industry from English
supenornty in art.

To the reflecting mind neo argument will be
needed to prove that schools of design must be
establisbed here, unless we are to be driven out of
the market by those who, in all other things, are
our inferiors. .

.. So far, however, as the establishment of the
Messrs. Jacques & Hay is concerned, perbaps it is
better provided for in the matter of art than some
others. At any rate the designer’s studio bespeaks
the presence of a mind there. Instend of patching
up aid adapting old desizns made for other pur-
poses, there aré numerous casts of patural speci-
mens, many of which belong to the fauna and flora
of Caunda, whose beaunties:enter into the composi-
ticn of original designs. Oneof these, perhaps
the most elaborate, is for a side-board, made to.the
order of Bord Abinger, for whom sets of drawing
room ‘and- libfary furniture have “recently been

made and sént home,  Some of ‘the earved work

there is:surprisingly-beautiful. Amongsat. this are
to:be found parts of a-costly table,:not yet pat

togother, ordered by the Governor—Genera} to: be_

sent home by lnn to Enghmd (TR

< “,‘M‘PROVINCIAL' ANNUAL‘ -Exntm'm"om "’

In ‘a htﬂe .more than two months the next-
E;lnbmon will take plaee. Are our. Artlsis and

preparmg for lt? If not, we urge'

,,,,,

i

And

to be lost if we desire to have a good dxsplny of the
arts and 1ndustnal products of the Provmoe¢ '

Our meohnmcn and manufaoturers wbonld not
estimate the value of .these Exhibitions to them-
gelves by the piizes they may obtain—this should
be but a secondary censideration ;- a spirit of
emulation is excited in the mind of the competitor,
aod his employees catch his spirit and also deter-
mine to excel, and thus the character of our
manufactures are raised to a much higher standard
than they otherwise would be, . . -

Through the instromentality of these Exhibitions
a spirit of friendly rivalry, and a desire-on the pars
of each one to produce something supsrior to his
neighbour, has been excited amongst. our Agricul-
turists ; and that it has resalted in great good to
the Province in the improvement of the live stook
and prodace of the farms, js undisputed. This is
also trne as regards the Horticulture of the Province,
which has now attained a degree of excellence that
would be honourable to any econntry—why should
not equally good results be obtained for our manu-
facturing -industries ? - In -many departments we
have both the material aund the skilled labour to
work it up, ond in numerous cases it iz worked up
to good purpose; but there is still a lack of
sufficient patriotic feeling to induce parties to incur
the trouble and expense of exhibiting their produc—
tions when prepared

To the manufactnrer who has a new branch of
business to éstablish, or -an old one to mcreuse,
these annual gatherings afford the best means for
him to'attain his ohject. Iis articles are seen and
examined by thousands of persons,’ if worthy of
mspecnou ; and if fortovate enough to obtain
prizes, the fact is announced by the pablic papers,
and in the pages of this Journal, throughout and
beyond the bounds of the Province, obtaining for
bis goods a greater pubhuty than any other means
afford. We have known large businesses estab-
lished within & very short space of tnme, by means
of tbese Exlnbmons. '

ﬁGRICULTURAL "ASSOCIATION BY-LAWS. .

.. Notice is hereby. given that.at the next: Anhual

1 Meeting of the Agricultural Association, the counoit

will propoée the amendmg of clevse fifteén of the
By-ans go as to gnve a. ﬁxed nnmber of Smglc
.Admzsswn Txckets 1o membere, mstead ‘of Seaaou

Txckete. L “ o
Huca C. Tnousor_:, }

Sec:retarm.

E AP

W, Eovnnns
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ANNUAL EXAMINATIONS, 1864.

The Avnval  Ezamination of members of
Mechanics’ Institutes, according to Programme
published in this Journal for November, 1863,
-took place on the 7th, 8th, 9th, and 10th days of
June, ultimo. The subjects proposed for examin-
'at'ion were, Arithmetic, . Book-_keeping, English

Grammar and Analysis, Geography, Penmanship,

.Algebra, Geometry, Principles . of Mechanics,

Geometrical and . Decorative Drawing, History,

Trigonometry, Mensuratmn, Practical Mechanics,
Conic Sections, Chemlstry aud Esperimental Phi-
lIosophy, Geology and Mineralogy, Animal Physi-
ology and -Zoology, Botany, Agriculture and
Horticultare, Political and Social Economy,
Lngllsh Literature, French, German, Musnc, and
Orpamental and Landscape Drawing.

Last year ‘but seven ¢wmdidates were examined,
and five subjects- only taken up. This year
twenty candidates were reported, geveuteen have
been examined, and twelve different subjects taken
up. These, with the Examiners therein, are :—
Arithmetic...... M. Barrett, M.A.,M.D.,U.C. Col.

Bookkeeping ... J. H. Mason, Esq.
English Gram-

mar & Anal. C. W. Connon, LL.D, U, C. Col.
Algebra ...c.ees James Brown, M.A., U. C. Col.
Geomelry ...... dno. T. Huggﬂrd, Esq

Mensuration ... A. MeMurchy, B.A.

Eng. Literature J. A. Boyd, M.A."
French....eceues .- B, Coulon, Exq.
Music........ vess

G. W, Strathy, Mus. Doc. Tr. Col.
G. A. Barber, Esq. ,
‘Geom. & Om.

Drawing .... W.G. Storm, Esq.

Commitlee on Ezaminations.—Rev. Professor W.
Hincks, F.L 8., and Professor G. Buckland, Univer
sity College, Toronto ; and Professor H. Y. Hind,
M.A,, F.R.G.S., Trinity College, Toronto.. . -

The Cert.ficates awarded by the Board are. for
actual merit, and wot:for mere competition. ' The
1st Class Certificate mdlcates ¢ Excellence ; 7’ the
20d Class, * Proficiency;”” snd the 3rd Class,
A Commendableuess.” o

Penmanship ...

Certificates awnrded lo Candldutu. L

No. 1. MnssL L. Dow, aged 17, member Wlntby .
- Toronto Mechanics’ Instntute. Penmanshlp, l.st

- class certificate, -~ -’ e

Mechumcs "Institate.  English Grammar oend
‘Analysxs, 15t class certificate ; English Lnterature,
(Milton and Trénch) 3rd class certificate ;' French,
:3rd class cértnﬁcate Musu., 8¢d olnss oertlﬁcate. ;
' No.'2. Jolin 'G. Robinsod; aged:17,. Whnby
* Mechanics’ Institate.’ Arithmetic, 2nd’ class cer-
‘tificate 3 English Gramiar and Analysis; 2nd olasd

" Toronto Mechamcs’ Instltute

cortificate ; “Englishi Lueratnre ('l‘rench and Craik)

20d class certificato.

No.3. W, H. Ballard, aged 18 Wlutbv Mechan-
ics’ Tustitute. Arithmetic, 1st class certificate ;
English Grammar and: Annlysns, 2nd clasé certifi-
cate; Algebra, 2nd class certxﬁcate, Geometry,
3rd class certificate, - '

'No.4. James H. Paoton, aged- 17, Wlutby
Mechanics’ Institute. Arithmetic, 3rd class oerti-
ficate ; English Grammar sud Analysis, 3rd elasl
certlﬁcate

No. 7. Miss S. E. Brown, aged 17,'W'h1tby'
Mechanics® Institute. English Grammar and
Analysis, 3rd class certificute ; English Literature,
{Milton and Cowper) 3rd class certificate. -

No.8. Miss M. C. Rowe, aged 19, Whithy
Mechanics’ Institute. ‘Musie, 3rd ¢lass certificate ;
Crayon Drawings, st class certificate.

No. 10. J.J.0’Connor,aged 19, Whitby Mechan-

* Institute. Arithmetic, 3rd class cerhﬁcate,

g Enghsh Grammar and "Analysis, 3rd class cértifi-
_cate ; Penmanship, 2nd class- cerhﬁcnte ’

. No. 11, George Dickson, aged 20, "Whitby
Mechanics’ Institute, Arithmetio, 3rd class certi-
cate ; English Grammar and Analysis, 2n0d- olags
certificate ! Algebra, 3rd class certificate ; Geome-

“try, 3rd class certificate; Penmanshp, 3rd olass

certificate.
No. 12. Joseph Betts, aged 18, Whltby Meoha.n-
ice’ Institute. Arithmetio, 3rd class certificate 3

- English Grammar and Analysls, 2nd- class ce.tifi-

cate ; Geometry,3rd class cemﬁcate Penmanslnp,
3rd class certificate. -
No. 13. Robert Palen, aged’ 18 salesma.n, mem-

“ber Toronto Mechnnth’ Instxtute. ) Bookkoepxng,

20d class certificate.
No. 14, Robert Mills, aged 19; olerk, Torouto
Mechanics’ lpsht.ute. Bookkeepmg, ﬁqd c_lass

" certificate,

No. 15. Alfred “White, - aged 18, . saiesman.
Bookkeepmg, 3rd
class certificate.

“No.16. Joho Nimmo,nged 26, salesman, Toromto
Mechanics’ Institute. - Bookkeepmg, 1st class cer-
tificate. .

No. 18, Charles Bell aged 25 phsterer, Toronto
Mechanics’ Instltute Cmyon Drawmgs, 2nd class

certificate, - -
'No.'19. Alfred O Edwnrds, aged 16 clerk,

No. -20.:.Miss H. R. Wllson, aged 26, Toron&o

. Mechanics’: Institute.'. Cmyon Drawmgs, st olaps
fcertlﬁcl\te. - .

. The Examiverin anlwk Grammarand Analz/sga

in-his repoit’ on Paper No: 50, (Miss. L. L. Dow)
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;8ays, “It bea.rs marks of thq most. dectded Excm.-
1ENCE; I do not know that 1. ever exammed a
- paper reflecting greater credit on its author.” -
.+ The Examiner in Geometryreports,.* The gentle-
-men represented by Nos. 53 (J. Betts), 55 (Geo.
‘Dickson), and 57 (Wm. Ballard), bave acquitted
themselves most creditably They have evidently
.taken the :greatest pains: in making themselves
acquainted with the four books of Eueclid ; and I
-regret that in consequence of their not bemg suc-
_cessful with the deductions, I cannot recommend o
. igher certificate than that for * commendablevess’
:should be awarded them.” On Paper No. 54 the
reporssays, “ Iis papers are written out with great
carelessness, and are nearly all incomplete. The
-garelessness is the more 1mproper, perhaps, from
-the fact. that . ‘he could, in my opinion, if he bad
"taken the trouble to do so, have done all the
propositions from Euclid correetly.”

The Examiner in English Litcrature reports on
"Paper No. 58 (J. G. Robinson) that it “is well
entitled to & 2nd class certificate, falling, in fact,

- not far short of being worthy of a 1st class place ;”
.and “that had not No. 50, (Miss L. L. Dow)
.through some unfortunate oversight, omitted a
. portion of the work relating to Milton, in the 20d
. gection of the examination thereon, I doubt not
but that this candidate would have won a 2nd class
. eertificate,”
..The Examiner. in French reports on Paper No.
.50, (Miss L. L. Dow) *“that the traslation from
French into Enghsh is the best part of the Paper.”

The Examiner in Music reports on Papers No.
. 50..(Miss L. L: Dow) and No. 51 (Miss M. C.
-Rowe), ** that No. 51 answers. the greater number

of questions, but-that the answers of No. 50
~evidence e. greater advancement in.the knowledge
- oft musgic,” .

We have not time or space to comment on the
_-examinations in this number of the J_ogmzal but
-may- do so.in the next-issue. The following are

the remainder of the papers set by the Examiners,
.- five of which were;publigh_ed_ in the June number.

ENGLISH LITERATURE.
(f’lzree hourc allowed)

—cmxx ’s ¢ ENGLISH x.momcn.” e
I Tt is i the-highest degree improbable: that

7 -the retirement or expulsion ‘of the iihabitants:of | .
Roman descent, can have been so.complete as: these |

gtatements would .make it. - From the number of
s igettlements which both: liistory :and i their remains

on or under the soil prove the Romans: to :have
vposséssed: in -all- parts.of -the ‘country, from the
( Ohansiel to the. Friths of Forth-and Clyde; compre-

ate terms,” and ‘‘lingua franca.”

hendmg many towns and vlllus, as well as mere
military stations, it is evident that ip the space-of
between three and four centuries, durmg which
the island had beén a Roman province, it had
been extensively colonized, like most of the other
provinces, from the origioal central -seat of the
empire, and that the -portion of the popnlation:thus
formed must in all likelikood have heen very consi-
derable and very widely diffased.””—Puge 12.

" 1. Indicate the words in the above €xtract that
are of Latin, Greek, or French origin,
specifying the language- ‘from’ wlnch eacb
word is derived,

‘2, What phﬂologlcal remains are there »f the
occupation of Eogland by the Romans?
Classify all the accessions to our vocabu-
lary from Latin sources.

8. Under what ¢ircumstances, and when, did
the Romans occupy and relinquish Eng-
land?

4. Explain the fuall import of all t_bat is meant
in the expression * from the Channel to
the Fritha of Forth and Clyde.”

5. Compare the Danish with the Roman oceu-
pation of England, both as regards terri-
torial extent and philologieal influence.

6. When Craik speaks of the * original cen-

* tral seat of the empire,” what changes in
the organization of the Roman Empire
does he refer to?

7. Does it follow, from what is said, that all
the Roman inhabitants spoke the Latin
language? Give reasons for your answer.

II. Mention the various uses of the terminal ¢
mate in early and in modern English,

II1. Account for the spelling of the auxiliary
verb *could.” What distinction does Chaucer
make between **ye ” and “you’’? What pronouns
were- represenhed by the form ¢ hire,”” employed by
him? . .

I¥V. Craik spoake of “ the Saxon Shore,” * aure-

Wnte short
explanatory notes upon each phrase. .

V. Crmk states Jive prominent facts which con-
stitute the exteraal evidence that we have in regard
to the sources of the English language Mentlon
these facts in chronologncal ‘order. -

AL ——:I‘RENCH ’s ‘¢ sTuDY or wonns ”»

I o For Iam pereuaded that I have used no
exaggeration . in .saying,: that- for many a young .
man, ‘his .first ‘discovery; that words are: living

- powers, has been like the  dropping of, scales from
-his eyes, like-the.acquiring of another sense, or the
- introduction into &.new-world,’—while:yet all this

L J
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;inn? ll).enindeﬁnitely deferred, may, indeed, never

" he¥|) a;e at.all, unless there is some one at hand

wh s}; dor hnm: and to hasten the process ; and he

sy oes, will ever after be esteemed by him
e of his very furemost benefactors.”

1. Com'pare this passage, as regards its philo-
logical character, with the foregoing quo-
tation from Craik.

2. Define what you mean by rhetorical and
syntactical figures ; and point out all ex-

3 “mnples of each in the above passage.

. ll{any a young wan;”’ we commonly hear
said “many men,” ‘ a great many men ;"
T(*:nnyson, speaking of the eyes of“Tfle
Miller’s Daughter,” says, “they have not
shed @ many fears.” Are all these four
expressions correct? If so, how do you

. reconcile them in parsing.

- How many different parts of speech may
f»he word * while” be, in different connex-
;)olns? Illustrate your answer by exam-

es,

_5- G‘r‘l‘ve'oue or more synonyms for the words

Odwcovery,” * deferred,” and ** esteemed,”
distinguisbing accurately the shades :)f
‘lfleaning in each. In how far is the word

synonym ”’ a misnomer ?

1 .
ple;'“:i“;e the deriy:ation of, and (where applica-
:ng in th‘:‘?;‘nsmu?n.t;lons of meaning in the follow-
‘ ot v ollowing words: * tawdry,” * knave,”
I ’“ dunce,” * pagan,” ** roué.”
y Ol;r k:‘:;"y v.vords, furmerly.sh\ng. are now used
Uty im;owrlters, and received, like pardoned
/bay Y o the body of respectable citizens,”
ive Eng“ : meaning and derivation of “slany.”
the Rbuye sh examples of the truth embodied in
Passage, from our own and former times.

ateg le-\::,nmo" some words the history of which
Volyeq . the Crusades. What mistakes are in.
“ st -un the spelling of the fullowing words:
“ amezmls,:: “plur&y,” “analyze,” “ 8iﬁlama,”
Teetly 4 ced.” How should these words be cor-
"y Mpeh‘.f Give your reasons.
Bglish eu;;-(l,n the most important contribations to
ongeq ::) ""_Ogy, before and since Trench com-
€8t op bi write, and give some estimate of the
18 labours upon this subject.

L
ENGLISH LITERATURE.
(Zhree hours allowed )
Q) \TON: PARADISE LoST, BOOKS L, IL
2 Soon o * He his wonted pri
A recollong his wonte pride
bg, with high words, that bore

¢

(3) Seml')]xmce of worth not substance, gently
raig’d

(4) Their fainting courage, and dispell’d their
fears.

(5) Then straight commands that at the warlike
sound -

(6) Of trumpets loud and clarions be uprear’d -

(7) His mighty standard : that proud honour
claim’d

(8) Asazel as his right, a cherub tall;

(9) Who forthwith from the glittering staff unfurl’d

(10) Th’ imperial ensign, which full high advanc’d

(11) Shone like & metcor streaming to the wind,

(12) With gems and golden lustre rich imblaz’d,

(13) Seraphic arms and trophies ; all the while

{14) Sonorous metal blowing martial sounds ;

(15) At which the universal host up sent

(16) A shout, that tore Hell’s concave, and beyond

(17) Frighted the reign of Chaos and old Night.”

L. Point out and name all the figures in this

passage.

I1. Indicate the words that are of Latin, Greek
or French origin, specifying the language from
which each word is derived.

IIL. What is the meaning of the words recol-
lecting,” *advanc'd,” and “reign,” in lines 2, 10,

and 177
IV. Specify any peculiarities of rhythm and

prosody in the above extract.

V. Cite passages from any English poets written
in imitation of lines 10 and 11.
VI. In what connexion do you read * Seraphie

arms and trophies,” in line 131

VII. What do you understand by the term
« Chaos,” as used by Milton ?

{1, COWPER:  THE TASK.”
studious of song

[. “Butis amusement all
t to sing in vain

And yet ambitious no

I would not trifle merely though the world

Do loudest in their praise who do po more

Yet what can satire whether grave or gay

It may correct & foible "’ &e.

assage ; and paraphrase it so a8

to express the meaning fully in ordinary prose.

L “O0fora law to noose the villain’s neck,

Who starves his own; who persecutes the

blood ‘

e gave them in

g0 as to show the grammatioal con-

f the various words and members

Punctuste this p

bis children’s veins!”

Rewrite thig,
pection ©
of the sentence.
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111, ¢ He charms a world whom fashion blinds
To his true worth, most pleased when idle
most ;
Whose only happy are their wasted hours.”

1. Point out and name the figures in these lines.

2. Rearrange the words so as to exhibit the
author’s meaning,.

IV. “Gnats have had, and frogs and mice, long
since,
Their eulogy: those sang the Mantuan bard,
And these the Grecian, in ennobling strains ;
And in thy numbers, Philips, shioes for aye
The solitary Shilling.”

Explain fully all the allusions in thia passage.

V. “The learned finger never need explore
Thy vig'rous pulse;”
“ And howl and roar as likes them.”

Parse the ilalicised words in the above lines.

VI. Cowper uses the following words in this poem :
“Vortiginous,” “histrionic,” “oscitancy,” “ster-
coraceous,” ¢ tramontane,” * prelibation.”
Give the meaning and derivation of each.

1L

I. Sketch the history of blank verse as an Eng-
lish measure.

IL. Compare the blank verse of ¢ Paradise Lost,”
with that of * The Task,” and specify the chief
metrical peculiarities which characterize each
poem.

IIL. Contrast briefly, the poetical genius of Mil-
ton and Cowper, as displayed in these poems.

IV. Wherein consists the appropriateness of the
name “ The Task,” and of the titles of the various
books comprised therein ?

V. Mention some of the most important contem-
poraneous events which Cowper refers or alludes
to in his poem.

VI. Hayley, in bis life of Cowper, says :—** Per-
haps no author, ancient or modera, ever possessed
B0 completely as Cowper, the nice art of passing,
by the most delicate transition, from subjects to
subjects that might otherwise seem but little, or
not at all, allied to each other; the rare talent,

‘ Happily to steer,

From grave to gay, from lively to severe,” ”
Exemplify this remark from * The Task,” and
discuss the advantages and disadvantages to Cow-
PO’s poetry, arising from this faguliy of transition.

MENSURATION.
(Three hours allowed.)

1. For finding the area of a parallelogram, sho®
that the followiag is true:—* Maultiply one side by
its distance from the opposite side.” Deduce als0
the area of a triangle from the above, One side of
a parallelogram is 25 yards ; distance from opp®
site side, 12'4 yards. Find area.

II. A ladder, 40 feet long, may be so placedl that
it shall reach a window 31 feet from the ground 00
one side of a street; and by only turning it over
without moving the fuot out of its place, it will do
the same hy a window 19 feet high on the othe’
side of the street. Find width of street.

IL. Show how to find area of a trapezoid, ha¥
ing given the two parallel sides, and distance be:
tween them. Given, 40, 15 and 28 rods to be the
two parallel sides and perpendicular respectively:
Find the surface.

IV. Having given the three sides of a triang!®
find its area in terms of those sides Modify your
expression for equilateral and isosceles trianﬂe"
Given sides 218, 322, 436 yards respectively. Fif
area.

V. Find length of perpendicular from the jo'®'
ing of two rafters on a cross beam ; length of 18"
ters 18 and 28 feet, that of beam 40 feet.

VI. State how to find area of a circle. Find the
side of a square, equal in area to a circle whos®
radius is 15 yards.

VIL. The bounding circles are 20 and 30 yords
in radius. Tind the area of the spuce enclos®
between their circumferences.

VIIL State how to find the curve surfaces of ,th:
following bodies: (1) Right cylinder, includln;
both ends. (2) Right cone. (3) Frustrum of
right cone. (4) Sphere.

IX. (1) What will be the cost of painti8
conical spire, at 8d. per yard; height being
feet, circuit of base, 46 feet® (2) The ball o7 te'
top of St. Paul’s Church, London, is 6 feet d.“’m
ter; what did gilding cost at 3}d. per square in¢

X. How many bricks will it take to build 8 wa::
10 feet high and 500 feet long, of a brick and aht
thick, reckoning the brick 10 inches long an
courses to the fuot in height ? )

XI, A gentlemnn has a circular plot cont®
an acre, wishing to raise its surface two feet ;0
digs a trench all round the plot, reserving & ob
path, a yard wide, between outer edge © ;;nz
and trench: how deep must trench be, supp® o
it to be four feet wide, nnd what cost of diggivé
9 cents ner cubic vard ?

niﬂg
[}
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FRENCH.
(Three hours allowed.)

Translate icto-Eoglish :
I GUILLAUME. -
Qui I’a vue antrefois, la vermi( hien changée:
Sa beauté par les plenrs est déja ravagée;
Elle est 13, toute-geule, au fond de ce: palais, °
N ’avant, pour la servir, ni dames, ni varlets ;
On Févite avec soin, comme un &we funeste,
Comme si dans son souffle on respirait la peste,

ROBERT. :

Mais ceux qu’ elle a guéris, Guillaume, car jo sais

Qu ’elle & snuvé la vie & maint et maint blessés,

Lt ceux qu’elle a nourris de son pain, fuut-il eroire

Que de leur bienfaitrice ils aient perdu mémoire?
. GUILLAUME. o

1ls n’ont pas seulement oublié ses bienfaits,

Comte ; ils tournent encore ses vertus en forfaits. .

Par ses soins dévonés les blessures guéries,

Ne Punt 618, dit-on, que par sorcelleries ;

Et, quant 3 sa largesse envers les indigents,

Elle achetait ainsi Ydme des pauvres gens.

Voild quels sout les bruits qui courent par la ville,

ROBERT.

Q peuple ingrat et ldche! O multitude vile !
—~Que fait le Roi?
: - GUILLAUME. .
Le Roi défend Madame Agnés.
Et les exces répondent aux excés.
I1 chasse les prélats, leurs clercs et leurs chanoines;
Il fait par des routiers piller lears patrimuines ;
Car, tous ses serviteurs I’'ayant abandonné
De routiers mécréants il s’est eavironuné.
. C ’ent luil
PHILIPPE, parlant du dehors 3 Y'abb6 de Saint Denis.

N’ excitez pas encor ma colére,

- Sire abtié !"le bereail ne vous importe gudre
Pourva que vous mangiez vos rentes en repos,
Et buviez largement le vin de vos clos,

" Vous ne prenez pas garde & mon peuple en
' France !

sonffrance. g
—Par Sains Charles le Grand, et tous les Saints de

Je ferai déguerpir, tenez-vous-le pour dit,

Quisongue des prélats gardera Vinterdit ;
Je saisirai les biens de ces pasteurs indignes ;
Je raserai leurs clos, et couperai leurs vigunes.
—Allez ! o .
e Agnés de Méranie, Ponsard.
- Grammatical Questions.

‘1. I’ a vue. Why feminine? Give the rule of
the past parsiciple fullowed by an infinitive; also
followed by an adjective or past purticiple, so,
rewvite nous l'avons v prise—prendre,

‘T'nat write according to knowledge of the rules
bearing on these two sentences, »

- nous P'avons v prige,
" nous Puvons vu prendre.

2. Verrail, guéris, mourris, jfaut, croire, aient
courent, fuit, buviez, prenez, tenez, allez—their primi-
tive tenses. . . : .

3. Qui, When a nominative, when an object.?
‘What here, and how ?

4. Toute seule.- What part--of. speech does fotile
belongto ? Ite rules—elong with those of quelque
5. Ni. When two nominatives singalar aré con-
nected by ni, on, de méme que; ete., aud when of
different persons, wbat are thgir rules? - peo
* 6. What are the different meanings of faut, fol-
lowed by au infinilive, a subjanctive, or preceded
byadative,? : : R
7. Quani—quand—voici, 1 ya. To what part of
the speech do they belong? How used? = .
8. Que fait le roi. With what other expressions;
do you throw the noun after the verb? In what
cases does the pronmoun, a subject, go after the:
verb, althongh no question is meant? ~. =~
9. C’est lui. When are je, fu, i, ils, replaced by
mot, tui, i, eux, ... . CeL e :

R Translate into English :

Nons avlons arrdté que nons irions diner sar les.
bords de la mer, pour manger des huitres du lac
Lucrin et buire du vin de Falerve. Nous: nous.
acheminimes done vers le licu désigné, o0 dea pro-
vigions, prudemment achetées & Naples et envoyées
&’ avance, nous attendaient, lorsqu’ en arrivant’
prés dés ruaines du temple de Veaus, nous aper-.
¢umes un groupe de prome neurs qui g’ appré-
taient & en faire autans. - Nous nous approchiimes
et nous reconniimes, qui? Barbaja, I’ illustre im-'
pressario, Duprez, notre céldbre artiste, et la divg;
Malibran, comme oun Pappelle par tout le monde.’
C ’était une boone fortune pour nous Gu' une
pareille rencontre; et il fut arrété 3 Pinstant que’
nos deux diners seraient réunis en un seul. Ceo
point essentiel arréi§, comme il fallait encore un’
certain temps pour apprédter le banquet commun,’
et que, nous ' étions qu’ & deux cents paa des
étuves de Néron, od le gardien nous offrait de
faire caire nus oeufs, nous acceptdmes’ la proposi-
tion, nous Jui mimeés'd la main le. panier qui les:
conteoait, et nous marchiames. derriére lui. Le’
pauvre homme rersemblait fort aux chiens de la:
grotte. A mesure que nous approchions des étuves,
son pns se ralentissait. Malheureusement la cu-
riogité est impitoyable. Nous fGmes donc insen-
sibles aux gémissements.qu’ il poussait, et, & Ia
porte des étuves ouverte, nous nous précipitimes
dedans. .

" Impreseions de Voyage—Dumas.

Grammar Questions.

1, When are $i, quelque, quoique, parceque, jusque,
elided ? ' S o
2. What is the feminine of adjectives ending
with gu, g, ou, eau, e, an, and exceptions—Ex-

amples. ’ -
- 3. When can aucun, nul, be used in the plural?

4. Give the use and niceties of autrui, soi, perr
sonne, quelque chose, tout aulre, rien. - -

5. Feminine of cheval, chasseur, moine, duc, favori,
fat, courlisan, chrétien, paysan, -auteur, acteur, .em-
péreur, acteur, bouc, taureau, ckien.

6. Meanings and genders of pendule, journée,

| .cuiller, voile, vase, pique, cocke, an, année, cuillerde,

Jour, : o . .
7. What mood does que govern? -Exemplify.
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'8 @ive the concordanes: of -the past tenses of
those: of ‘the: present:indi- |

the: sabjanetive, with
cative and future absolute—Example.

9. When.an adjective qualifies vwo, ijuns'zwl::at.

is the construction, if it eannot be placed last?

'+ 10. What prepositions do. espérer, venir, .aller,

continuer, governn before infinitives ? R
11. Give the plural of détail, gouvernail, navaly

blew-clair, casse-téte, perce-neige, arc-en-ciel, belle-de-

nuit, bleuw, morisieur, = o
12. Givé thé verbs that require pronouns as

direct or indirect objects after them.

Tianslate Kdiems: =~ SR N

11 fait joar—Charles se fit jour avéc mille fan-
tadsins—I1 faut's’entendre— Quel snint homme que
votre pére I-—Send for him—Call bim uwp—Do not.
take the horse away—-I am' coming—I fell upon
him and sprained his ankle—How often do you

attend church on Sunday t—1 will attend to your |

wante,

Translate into French : , . _
..Nothing is more characteristic of the tinres than
the care with which: the poets contrived to put.all
their loosest verses into the ‘mouths of women.
The compositions in which® the greatest liceuse.
was taken were the epilogues. They were almost
always recited by favourite actresses; and nothing
charmed the depraved audience so much as to hear.
lines grossly indecent repeated by a beautiful girl,
who. was supposed to have not yet lost her inno-
.cence, . . ' o .

Our theatre was indebted in that age for many
plots and characters to Spain, to France, and to
the old English masters; but whatever our drama-
iists. touched they tainted. 'In their imitations,
the houses of Calderon’s stately and bigh spirited
Castilian gentlemen became. sties of sin, Shakes..
peare’s Viola a procuress, Moliere’s Misanthrope a
ravisher, Moliere’s Agnes un adulteress. Nothing
could be eo pure or go heroic but that it became
foul and ignoble by transfusion through those foul
and ignoble minds, _ .

': ) Macaulay’s History of England,

it

~ MUSIC,
" (Three hours allowed.)
THEORETICAL ELEMENTS.

1, "Writé the different notes and their correspond-

. ing rests.

2. Explain the effect of 1, 2 and 3 dote after
8. What kind of note would express the value of
the third dot after a minum ? aod whas kind
_ of rest the second dut after a crotobet rest?
4. What note is equal in vale to 8 semiguavers ?

5. Express the value of & mipun_ by a note, dot

. aodrest, . I
6 Express 4 semiquavers, 1 crotohet with 2 dots,
1 semiquaver rvest, and 1 orotohet rest, by
. . means 'of one note. - e

a.
note or rest, S

7. Express the different time the following bars
would belong to: .

[Caettre=| Ml o2l

Pt ) e (B WtE )

8. Name the keys major and

. tureis 5 s, o o _

9. Name the keyér major and minor whose v:sign::-
ture is 4 s, _

' 10, What is the relative minor-to. E? and relative

major to F minor?: - - -

minor whose signa-

1L, Explain the following musical terms ; ‘
. Adagio, Allegro, Cres., dim., legalo, Staceato,
_12. Write the following abbreviations in full :
=1

g Ndd — :"—\—-'
Chlszs | ="

9
-+
| 13. What is the. meaning of enharmonic change?

Give esamples.

HARMONY.
(¥) Explaio what an interval is.
(2) Give the different intervals in general
use with their inversions as far as
an octave, from the following notg

o s —
P e}

\‘_D "l

o

(3) What notes of the scale form the com-
mon chord on the key note?

(4) Whatis the differonce between a major

and mivor triad or common chord ?

(5) How many pf_)sit,ionsf can a triad have?

" (6) What is meant by an_inversion of a

chord ?- o ‘

(1) How many inversions

" have? .

(8) Give the figurings of the 1 and 2 in-
versions of the common chord.

(9) Write the different triads the fullowing

note cau ‘belong to in tlie same keoy

“can = chord

[~

\|

C » -
(10) Fill in the upper parts from the fol-
Jowing figured bass, begioning the.
upper part with the 8th
. e .

@

oo IS S_LF"'Q"“"F'—————
- T RS a
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" (11) Whiat are the pribqual fundamental

basses in every key ?

.. the dom. Tth have?
- (12) Write the chord of the-do
" keyof EP. ) ,
(14) Write the different inversions of the
dom. 7th, and. resolutions, with the
. figured bass of each.
. (15) Write.the different chords. of the dom.
o 7th, and resolution that the follow-
ing note can belong to

(16) What is. thie mean

(13) How many inversions can a chord of

m.Tth to-the |

© (18) Modulate from C

of its dom. 7th,

diminished 7th,

(19) Give examples of the . chords

ing-of modulation ?

an Mbdulaf.e from F to itsrelative minor;:
from B 1 mino to its Felative majors

oD P by 1st invera.. |
of the:
9th, 11th and 13th,

 with their resolutions, .

“ BOOKS ADDED 70 THE FREE LIBEARY OF REFERENCE..

Sarce No.
H. 48...5..Treatise 0
.- construction aud arrangemeunt of Mills. 8vo.; 1868.......uciicuicnis

o eesveeThe

H. 50

on Mills and Millwork'; Part IT, on Machinéry of Transmission and the
Horse, a General History of: A Dissertation on the American Trbttil';é
Horsé ;" and an Essay on'the Ass and the Mule; by J. 8. Skinner. -8vo.....

W. Fairbairn,C.E.-

Wm. Yo'uau.. s

N, -

J. Chapman, Ph. D

J. Willoughby Rosse.
George Eda

1. 94.......A Popiilar and Practical Exposition of the Minerals snd Geology. of Canad
Bv0o 3 1864, . crrivedor recreane ancorrrer  sorsenen o ves suv B
L. 8......An Index of Dates; conmprehending the principal facts in the Chronology and.
o ‘History of the World. from thie earliest to the present time ; being a com-’
. ‘plete Tndex to the enlarged -edition of Blair's Chronological Tables (also in
K the Library). 120, ; 1850, iuceuusiie svroserennee vassniaee srtnas sresonone sossos'sos
N. 4......The Management of Steel, including Forging, Hardening, Tempering, Annealing,
. .. Shrinking and Expausion ; also the Case-hardening of Iron  24meo. ; 1863,
U. 8. P....Report of Commissioners of U. S. Patents, on Arts and Manufactures, for 1861,
text.aud plates. . 2.vol8.; 120 eesiensiovoscervas coostsans soocsesasaasvonsessnases Ul
P

P........Parliamentary Puablications.

' RECENT ENGLISH PUBLICATIONS.

Buckland (Frank) Manual of Salmon and Trout Hatehing, or. 8v0.... ccreers cersnnsen £0 - 0
Buckmaster (J. C') Elements of Mechanical Physies; 18m0 .cocevscecinisneseveceronese 0 8
© Byrné q))livel_') Daal Arithmetic: a New Art, new issue with Analysis, 8v0... cceeove s 0 14
Clark (D. K ) Exhibited ‘Maclinery of 1862, ifmp. 8vo.......

Delamotte (F.) Examples of Modern Alphabets, Plain and Ornamental, 2ud ed., obg.
Delamotte (F. G ) Medisval Alphabets aud [nitials, 2od edit., feap. 4to..
Haskoll (W. D.) Engineer's and. Contractor’s Field-Book, 12mo. ...........
Jeays, (Joshun) O thogonal System of Haud-Railing, 2nd edit., 8vo ... .........
Molesworth (G L ) Pocket-Book of Formu’se for Engineers, 6th edit., obg 32mo...
Phipson (T L )Utilization of Minute Life; Studiés on Insects, Crustaces, &e., or. 8vo
Rankine (W..J M.) Manual of Applied Mechanies, 3rd edition, revised, er. 8vo....
Rosser (W H ) Self Instrnctor in Navigation and Naatieal Astronomy, 8vo..........
Siebick (R ) Picturesque Garden Plans, adppted by J Newton, fol . eoeiiviiioniee o
Templeten (Wm.) Operative Meehanic’s Workshop Compaaion, 8th edit, roy 18mo
Westmnoott (Richard) Randbook of Seulpture, Ancient and Modera, post 8vo.... ..
Zsnder (Dr.Adolf) Gphthalmoscope ; its Varieties, &o., by R.B. Carter, roy.8vo...
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RECENT A ME RIQ'ANf PUBLICATIONS.

Byrne (Oliver) The Practical Metal Workers Assistant, 8vo. .
Ede (George) The Munagemeut of Steel and Case-Hardening Iroun....
Haupt (H ) Military Bridges ;- with suggestions for crogsing strenms, BY0.iuseessrerrseee
Lindstey (D. P.). Phonatic Short-Hand .....ceiiivems cosiesesn ooransre sosne oraes iuecan veresrane
Miller ( W. A.. M:D.) Elements.of Chemistry ; Theoretical and Practical voeeveevervon
Pradal (M P.) Comp. Treatise on Perfumery ; containing.formulas, £6.. ceceves weeee
Stellman (Paulj Stenm Engine Indicator, and improved Manometer 890, e cvevvare e
Bmiles (Sum ) [ndustrial’ Biogriphy ; Iron Workers and Tool Makers, 12mo. ‘
Wells (D. A’) Adiiual of Seientific Discovery, ov Yeéir Book of Facts, 12mo..........

Y 10...

Wax Flowers and How to Make them ;' Sheeting Wax, Modélling Fruit. &e., 12m
Witsot (Jahin) Thoory and Practice of the ‘Art of Weaving by hani and power, 8vo...-
Williams (C. Wye) Oa Heat in ite relations to Water and Steam, 8vo viue iviuus ciivesan
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Baterd Labs and Statistics.

CANADIAN PATENT LAWSE.

- % We had hoped that the efforts put forth for the
past. few.years, to secure amendments to the Patent
Laws.of this Province, go as to assimilate them to
the laws of all other eulightened nations, would ere
this have been successful. Another session of
Parliament has however comé and gone, and
nothing has ‘been done, except to submit to His
Excellency the Governor General, the following
.Report, by the late Minister of Agriculture, the
Hon. L. Letellier :—

“ The following statement demonstrates, that
notwithstanding that the number of applications
for Letters Patent is greuater, and the revenue from
this source has been lurger, nevertheless, the in-
crease- has not been. so rapid as in former years.
This is easily explained by the fuct that the public
have, for the list.two years, been. anticipating

- important modifications of the law regulating this
species of property. On.the other hand, patents
are evidently acquiring greater importance than
heretofore, since the number of ‘transfers has in-
creased This increase indicates a salutary develop-
ment of the spirit of industrinl enterprise, which
cannot fuil to benefic the commercial and-agricul-
tural interests of the Province, This progress is a
matter which demands from the Government serious
attention, and a thorough consideration of the
means best adapted to the perfecting of this branch
of the administrative service, in such .2 manner as
to define more clearly and more efficaciously the
respective rights of inventors and of the publie.

COMPARATIVE STATEMENT OF BUSINESS TRANSACTED

—1861.°62-'G3.
' a = s e 2. 2
12 | 5% | € |fE| 2R | ¢
s | £ | 88 | 2% {:2| 8% | &
1861.| 160 | 142} 55 3 |[ss012.70
1862.1 180 | 160 | 72 | —| 17 | 8,66090
1863.| 207 | 166 | 78 | 4 1 | 875975

For several years past, it seems to have been

admitted thas our laws relating to the granting of
letters patent for the protection of inventions and
discoveries, require certain modifications and the
enactment of new provisions, with the view of

fimplifying anq rggu}apipg this braneh of the public

gervice, :

" The gradual incrense in-the business of the
Patent Office affords, from-dai to day, further proof
of the nécgasity ot an early revision of the law
relating to that.départment. - ’ . ’

* OFf .all the modifications which have been dis-
eussed, for some time past, the most importantare
dbdoubiedly those which ‘would have the effect-of
assimilating our laws more closely to those of the
nations now at the head of civilization, and permit-

“inventions.

inventors.from - all countries to.enjoy amongst us
that protection which is now afforded them almost
everywhere. ' ©

The expediency and advantages of auch a measure
have frequently been debated. I think that the
reasons given, and which seem to suggest them-
selves the first from a simple examination of the
question, militate strongly in faver of a more
liberal system than that which is possible under
the present law, S

Now, by enabling the subjects of other countries
to take our letters patent amoungst us, upon the
same footing as our own penple, we shall at once

 throw open to inventors residing in our-country a

vast and fertile field, from which they are at present
excluded—the Scates of the neighboring Uiion,
which, by recent enactments, have offered the pro-
tection of their luws, upon the same footing and
upon the same eonditions as to Americans them-
selves, to all inventors the subjects of countries
in which protection is extended to American

By following this.examplé of liberal legislation,
we should ‘at once put an end to the position of
inferiority in which our own people, as well as all
other Britigh suhjects who come to reside amongst

us, are now placed.

But there is'a more pressing consideration which
seems tp me deserving of our imwediate attention,
and which should induce us-to adopt o more Jiberal
system, inasmuch as it ‘affects wore directly the
interests of the greater number ; F mean the stimu-

" lus which must of necessity beimparted to our own

manufactaring indastry, by affordiog protection to
machinery and improved processes originating in
other countries, but which, for lack of adequate
protection, no one ever seeks to introdnce amangst
us. It is quite evident that the establishment of
new machinery, the preliminary cost of experi-

| ments, the construction of models, &c., necessitating
. as they do, a .certain outlay of capital and the

iocurring of risk, to which those who have only to
copy what has been already effected are not exposed
serve, to o certain extent, to. deter foreign inventors
and eapitalists who might be disposed to establish.
new branches of manufacture in our midst, which,
by employing -within the country oar primary

_agencies, the arms of our peuple and our nativae

power, would bave the effect of augmenting the
general prosperity.- By making it a simple con-
dition fur the protection affurded to patentees that
the machineiy or improved ~production should be
maoufactured within thé Province, a provision
adupted in France and several other couuntriés,
consumers would be wrotected against an outside
monopuly and our manufacturers against unfair
competition. . I might refer to severul machines
and manufacturing processes which would receive
much more attention and be developed in our midst,
if the holders of fureign patents eould obtain in this
country the same protection whioh is afforded to
them' elsewhere. 1 shall cite but one case of this
kind, because it affects more immediately the
interests of the agricultural classes, to show that

_certain products whi¢h are n.w’ neglected or lost.
-would become available for useful purposes, and

that’ consumers and the public generally would
themselves reap the greatest advantage from guch.
& measure, C
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A company composed of capitalists from the
United States have purchased from the inventor
the proprietorship of a new, economical and highly
ingenious process, by means of which textile plants,
woud, straw and other ligneous substances are
disintegrated in a few minates, and the fibres thus
prepared are-at once fit for the carding or paper
making machine, without the process of steeping
or of the use.of alkalies. This method, which
would become a source of wealth by at ence ren-
dering ‘profiiable the culture of flax, bemp, &e.,
belongs, as.above stated, to an American company,
who will naturally decline investing a large amount
of capital amobngst us unless they obtain the pro-
tection of a patent. The striking importance of
this case naturally induced.me to select it from
amongst a host of minor instances. S
_ I deem it unnécessary to dwell any.further upon
the necessity of fullowing, in the matter of patents
for inventions, the example of liberality and ~of
reciprocity afforded us in this respect by older
countries, more advanced than ourselves in:the
development of the various branches of manufac-
turing industry, a course the adoption of which, it
would reem, they have never had reason to regret.

Another counsideration which should go far to
induce us to modify our laws in this direction is,
that the Province must necessarily derive from the
fees to be levied a large amount of revenue; for a
majority of the Americans who incur the expense
of taking out a patent at home, would not fail to
claim protection here. Now, as the department
charged with this branch of the publio service
already meets its expenses out of the revenue
derived from the comparatively small number of
patents granted, it could without any large increase
of expenditure, receive a far larger number of appli-
cations. which would thus give a large net surplus,
jncreasing from day to day.

D e

U S. PATENT OFFICE, 1863.

The following tables are taken from the Annual
Report of the U. S, Commissioner of Patents, for
the year 1803 ; and show o remarkalle degree of
activity on the part of inventors, in spite of the
deplorable and tremendous strife of civil war, then
and now raging amongst them :— '

No. 1.

Number of applications made durihg ) )
. 6,014

" the yenr 1863 . c.ceveier e cereeriions vee
Number of patents granted, including

reissues and desigus ....... ..... ‘o vae 4,170
Nunwber of caveats fled during the

FOAT .« coere sinnontes cocorvane sossssees vovsee 787
Number of-applications for extension

Of PALEDLS .. cverives vevnrenrsvennesnanses 40
Number of patents exteoded...... ..... 48
Nuwber of pateats expired 8lust De-

cember, 1863 .o vviiiens vories orresene 968

Of the patents graated, there were to—

Citizens of the United States .c..... ... 4,048
Subjeots of Great Britain . ceeeaees cenees 68
Suabjects of Freoch Empire....c.e ceeaseee 87
Subjects of other foreign governments, 27

—— 4,150

, . No. 2. | o
Statement of moneéy received darhng thie
’ " yearl . 7 o '
On applications for patents, reissues, &e. $178.617 00
For copivs and for recording assignments. .. 16,976 29

. 195.693 29

No. 8.° . .
Statement of expenditures fromthe patent fand
For salaries . veereeneere $89.569 94
For contingent expenses 42,715 29
For temporary clerks, w.ioiiecreisceesee  54.488 44
For withdrawals. .o e vencee vecsevonreeseenee  1;,680°00
For refunding money paid by mistake.... 720 60
For judges in appeal cases. cuciaiicis scerees 800 00
P . . —— ]

189.414:1

. No. 4. S

. Statement of the patent fund. g
Amount to the credit of the patentfund . ..
' { . $38,361 15

. January 1, 1868 cc.cviuieiciiiinaennene
Amount puid in during the year.......... 195.598 2?

233,954 44

R TREYY TS . cecrssseas cons

sse s6eecess oo res e

Total .oieriiivirersuen sosecccor sessen

Deduct amount of expenditures during

the JeOree coecetvae cocver cassarcensensnrareses 189,414_'1«‘1

—_—

Leaving to the credit of the patent fund, S
Jaouary 1, 1864, the sum of............  44.640 80
Another table gives the increase in the businces
of the patent office during each of the past26 years,

from which we learn that the number of .
" 1863. -,

C 1843. 1858.
Applications were. 819 2,678 6,014 .
Puatents issued...... 631 958 4170

Fees Received $36,815 81 $12l,{\27.45. $195.693:29

Table exhibiting the business of the office for
twenty=geven yoars, ending December 31, 18063

Yeors. Applications | Caveats [Patentsjssued
filed. filed. : .
F887. cervevios sovsnanns fresesnncs soens {osaee aoi ves 486.
L1838, oo severcorwerons] coes covssonne |oreosivenen 620,
1889, ceuvercrccernne vor | setescas seneas aresasasever 425,
1840, ..ccevernersennns 765 228 473.
1841, ciaveevsecnnes 847 812 496
1842, cuvves sorovonee oe 761 291 b1 7\
1848, ceeveveiranevannes 819 815 . 531,
1844, .cieeevaeorcucnan 1,045 380 502‘
1845. 1,246 452 602
1846 . . 1,272 448 619;
1847.. o 1,631 563 51.2'
1848, .ccvvvrences . 1,628 607 GbQ
1849, cevrenreesernnnnse]. 1.955. 595 1,070
1850, veeeee cener annaan 2,198 602 996
153 [P 2,258 760 869
1852, covvovvaevenven con 2 639 996 1,02Q
1853, covveroes sesensans] - 2.878 - 801 ‘958
1854.... ..... veressan 8,824 868 1,902
1855, cavvenses vosvonsns . 4,48 . 908 2.024:_
1866.c0eens vereenceeeee] 4,960 1,024 2,02
1857, ceeeronse sorsenine 4,771 1,010 2.910
1808, 100 vecesevessnosne 6,864 943 8.710
1859, tieeececace v vee .6.226 1.097 |-~ 4.5688
: ' 7,663 1,084 | 4.819
4,643 700 8.34q
. 5,088 824 8 521
6,014 787 4,1 70
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Proceedings of Societies,

~ WHITBY MECHANICS’ INSTITUTE.
" -The Annual Meeting of this Society was beld in
the Institute on Y¥riday evening, May 27th, the
President, R. J. Wilson, Esq., in the chair.’
~ After the Annual and Auditor’s reports had béen
read and adopted, the fullowing gentlemen were
elected office-bearers for the current year:—R. J.
Wilson, Président; M. 0'Donovan, 1st vice ; G. H.
Dartnell, 2nd vice; M. Thwaite, Recording Sec-
fetary ; Thos. Kirkland, Corresponding Secretary ;
Jas Bain, Treasurer; H. Fraser, Librarian. General
C.mmittee, Méssrs. J. Ferguson, K. Maeclennan,
M .Harper, J. Shiér, G. Y. Smith, J, H. Greenvwood.
J. Bengough,  J. H. Pérry, Geo. Cormack, and
Blake.
' Report. _
¢ Your committee in presenting a report of the
proceedings and mandgement of the Institute
during the past year, avail themseives of the
oppurtunity to congratulate you upon its present
flourishing condition, and the warm idterest taken
in it by the general public.- While; in many parts
of the Province, similar institutions have suspended
active operativn from want of sufficient patronage
. and support,  yours has not only been sustained,
but énnbled to make large provisions for future
usefulness and success. This intelligent. favour
and encouragement has not only made the discharge
of our duties, more easy and pleasant, but bhas
enabled us to sapply & want which wou}d soon have
made itself seriously felt, The public hall and
bunildine required thorough overhauling and ve-
p.irs 80 much, that we felt it would not, under any
vircumstances, be advisable to allow it to remaun
undone until another. year; wé have accordingly
expended $201 in that work, relyingin a very great
measure upun the support of the commuuity to
mnke good the outlay. - This, we are happy-to say,
- they have generously accorded. - In:the library, it
was necessary to make considerable additions of
new books, in several departments ; we have there-
fore laid out one hundred dollars in the purchiise
of n nety odd volumes, which increases the number
to 1109. The number of readers during the' yenr,
has been 176, and the number of volumes isaued
2309, being an average to ench reader of 13 volumes.
The lectures, of which there have been nine deliver-
ed,: were well attended and the course has been
well sustained. I _ o
-In"the early part of the season, a pic-nic was
held, which, while. made a source of pecuniary
profit, was, we have ‘readon to believe,- of much
gredter and more advantage in bringing. the Ii-
stitute more prominectly and favourably before the
public.  Your committee recommend -similar
annual festivals in fature, as a means of much
good, Evening classes  for instruction in_the
ordinary English brubehes of education were kejit

up-Juring the winter, and although, by 1o ‘méeans -

unsatisfactoy. as an .experiment have mot been

mounetarily successfal—balance éhéet showing a

loss of nige Uollars obcasionéd by ‘thém. The
attendance was not large, thers béing 17 ‘scholirs
during the first guarter, and thirtéeo during the
second quaftér, A’ piblic divedssion: éldss was
apened, and sevéral debatés held and .éssays read,
your committee hiive howevér to régret rthe apparent
apathy of thé youig men in tliis vicinity to. its
numerous advantifges, but féw anorg them taking
cither part or ibtérest in it. Efforts shuuld be
made to’ gustain and incredse thie usefuluess of
aud attendadce upon both these important classes,
as they will ndd reaterially to the welfare of the
Institute and its individuil mémbers. ~ Your ¢om-
mittee suggest 8 classification of studies dt even-
ing classes so that parficaldr nights bs devoted to
apecialties instead of a general teaching in each
branch as heret: fure pursuved, ‘ o
Three re-unions were held,- which proved highly
successful and popular, the et feeéipts being over
fifty dollars. To holding these; :your committeé
while deeply indébted to many of the members for
assistance, eannot but call your attention to the

decided unwillingness by most a¥ doing wore than

formigg part of the andience. If these pleasint
entértiairiments are to be successfully maintnisied, as
your committed sincerely hope they will, there
mast be a more active sapport given by the mem:
bers; otherwise they will soon deterioraté both id
matter or use. Ta-this-cobnection, your committee
trust they will not bs considéred invidious in
making acknowledgment of the very kind services
réndered them by Mrs. Garvin, Capt. Dartiell and
J. V. Ham, sind also the gréat kindneéss shown by
J. V. Ham Esq., in allowing them thie use of oné
of Rainers .Piano Fortes. The membershipis 209
ngainst 187 last year,’ showing an’ inerease of 22
members, twelve of whoin have passed the
preliminary examination and entered to obtain
certiticates of merit from- the Board of Arts and
Manutactures. . .

Notwithstanding the large outlays which have
been made, expenses incurred; and improvements
effected, your committee have to report a deficiency
in the receipts of only $20, 33 after payment of all
expen’(’litures, a8 showi by the subjoined state-
ment. o

TORONTO MECHANICS' INSTITUTE.
At a meeting of the. Board hold on the 4th of

“last month, the Directors determined upon holding

an Exhibition some time during the present year,
of a description similar to the exhibitions héld by
this Inatitute in years  past; dod which were then
found to be so interesting and instructive to.those
who visited them, and ;pecuniarily. profitable to the
Instituté. R .\...A:.. . D . )

The character of the exhibition will be best
understood by the fullowing ‘

. PROGRAMME :

1st. *That an exhibition be held in:the xooms of
the Institute during the present summer ; that it
be continued open for-a térm of not less than one
week ; that the net proceeds thereof be applied to
the liquidation of the floating debt of the Institute ;
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gramme of -objects proposed for such.exhibition :
A Specimens of netural hlstory, such as stuffed-

rals, dried plante and woods. -

{2) Antique and curious specimens,’ nat.ura.l
mechapical and .artistic ; numxsmaucs, &o.

(3) Fine Arts ‘and Decoratlons, ancient. and.

modern ; embracmg architecture, pamt.mgs in: oil
and water colours, drawmgs, sculpture and model-

fing, dye smkmg and eograving, phowgraphy, and

decorations. and. designs of .every kind.

scientific. apparatis,

(5) Amcles of home or forelgn manufacture' :
* untif moixed.

matena-l and raw matenals for manufactures.
20d, That an Exhibition Committee be appointed

ftdec d Vice-President, |
to consigt of the President, and Vice-Presiden trein, sad add Ino varnish 1 oz,

} Dr. Connon, Messrs. H. E, Clarke, J. IL Richey,

[

. Js. Rollo, W. P, Marston, W. Edwards and D,
{ Spry, and that said Commlttee be aushorised
to issue ‘a circular to the citizens setting forth the
nature and obJects of the exhibition, and soliciting

their assistance by contributions of suitable articles.
"2 0z., venetian red t0 colour,

thereto on loan ; and also to make sueh personul
canvass throughout the. city as may be Decessary.

Canada for exhlbmon.

4th. That the Exhibition be opened on Thursday,
the sixth day of October next, and that the charge
for admission thereto be ten cents on ordinary
oeeasions ; but that on two days to be hereafter
determined, and during the hours intervening
between the opening and six o’clock p.31., on such

80 18 to enable parties who muy desire to do so, to
make a quiet and ce.reful inspection of the objects
on exhibition.”

1 The Programme will, no doubt ‘be yet farther |

elaborated. Probably music, addresses, and scien-
tific experiments will, from time to time, be
introduced ‘daring the continuance of the exhibi-
tion, so that both entertainment and instruction
will be afforded visitors thereto. The greatest care
will, we believe,.be given to the safe keeping and
return of all articles eutrusted to the Committee
of management ; and as the building ‘is isolated,
and will be well guarded during the time the goods
remain in it, contributors need fear no damage to

their property while there. - We anticipate a very |

interesting exposition in the seveml departments
of the programme,

and that the following do form part of, the ﬁrm '

3rd. That the: Pres:deut apply to Sir. Wm. Logan |
for Joan of a complete sot of the minerals of |

‘@}Iseful ﬁwmgtz

FURN ITURE POLISH

Melt 3 or 4 pieces of sandarie, each the size of a
walnut, add 1 piot.of boiled.oil; and buil together
for 1 hour. While cooling, add; 1 drachm of Venice

: t!lzrpenmne, and if too thick a little oil of turpentine:
" algo.
-some hours’ tub it off; rub the furniture ‘daily,’
‘ wnhout applymg fresh ve.rmeh except about once
‘in two months,
‘and ‘zuy stain or ‘scratch may be again covered,
- which ¢nunot be done with ‘Freuch polish.

Apply this all over the furniture, and.after
Water does not injure this polish,.

To give gloss: to_household furniture; varioud’

(4) Maehmee, a.nd models of machmes, a,nd icﬁmposmons are used. The followmg are some of
‘ them.,

Furniture cream. —-Beea-wax 1 1b. o eoap 4 oz,'
pearl-ash 2 oz, soft water 1 gallon ; boil t.ogether

- Furniture oil, —Acet.lc acid. 2: drachms, oil of

: lavender } drachm, rectified spirit 1 drachm, lingeed
" oil 4 oz.

-2. Lioseed oil 1 pint, alkanet root 2 oz. ; heat,

3. Linseed vil 1 pint, rectified spmt2 oz. fbutter
of antimony 4 0z. -

Furaiture paste. —Bees-wax, spirits of turpenbme,
and linseed oil, equal parts ; mele and cool.”

2. Bees-wax 4 oz., turpentine’ 10 oz., ‘alkanet
root to colour; melt and strain.

3. Bees-wax 4 oz., resin 1 oz, oil of turpentine

AMALGAMS.
When mercury is alloyed with any metal the
compound is called an amalgam of that metal; a3
for example, an amalgam of tin, bismuth, &e.

Amalgam for Electirical Machines.
1. Fuse I oz. of zin¢ with } oz: of tin, at as low

a temperature a8 possible ; then add 12 oz, of quicks
silver, previously made hot mix, pour out, and

- when cold reduce it to powder. and triturate i§

with sufficient quicksilver to brlng it to a proper

N . . . . -conswtenw.
days, the charge be twenty cents each admission; |
together.

2. Zine 1 part; tin 1; quwksnlver 2. Melt

3. Zinc 2 parts; tin 1; meroury 5.

4 La Beaume's. Pourinto a chalked wooden
box 6 oz. of quicksilver; put ito an iron ladle ¥
0z, of beeewax, with 2 oz, of purified zinc, and I
oz, of grain tin; set it over a brisk fire, and when
the metals are melted pour them into the bux,
nvmdmg thedross, When cold reduceit to powder,

" and mix it with lard. Keep it in a bux covered

with tallow, and spread it on leather for use. . -
quuld Atnul«nm for SIlverlng Globes, &ce
Pure Iead 1 oz.; grain tin 1 0z, melt ina oleau

. ladle, and lmmedmtely add 1 oz. of bismuth, Skim
" off. the .dross, remove.the ladle. from . the fire, and
- before the meral sets add 10.0z. of qmekstver. Snr
" together, avoiding the fumes. . - .

Ama!gam for Varnlahlng ‘Plastio Flg-ureu.
Melt 2 oz, of tin with % oz. of blemuth and add
3 vz. of quicksilver, When cold grlnd Y vmh wlme
Cof ogg, and apply to the figare, . -
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Solutions used f1 Electrotypé Manipulations, &ce
1, Acid Sulution of Copper for the Decompusing
Cell. Saturated solution of sulphate of copper 2
parts, snlphuric acid 2 parts; water '6 or 8 parts.
2. Gold: Solution. Dissolve 2 0z..of ¢yanide of
potassivm :(by Liebig’s method)-in & pint of warm
distilled water, add:} oz.. of oxide of gold, and
agitate together. . ..'. S L
-:3. - Sitver Solution. -Dissolve 2. oz, -of  Liebig’s
eyanide of . potassium in & pivt of distilled water;
add § oz. of moist oxide.of silver {precipituted by
Lime water from a‘solution; of the crystallized nitre),
and agitate. together. til) the oxide is dissolved..
4. Solution tnwhich 'Sleel Articles ave dipped before
Electroplating .. them.  Nitrate of silver 1 part,
ditrate of mercury 1 part, nitric acid (sp. gr..1-384)
4 parts, water 120 parts, A
- ‘8. Solution, or "Pickle, for -immersing Copper
Articles in before Blectroplating. - Sulphurie acid
64 parta, water 64, nitric acid 32, mariati¢-acid 1.
Mix.. : The article, free from grease, is- dipped in
the' pickle for a second or two. . - . I

Volatile Soap for Removing Painty Grease
o “ . : Spotsy Kot o R
" Four table-spoonfuls of spirits of harts-horn, four
table-spoonfuls of . alcubol, and a table-spuonful of
salt. Shake the whole well together iu a bostle,

end apply with a sponge or brush:
Selected Brticles.

BODILY WORK AND WASTE.

By Fraxcis T. Bowo, M.D.,.B A. (Lond..) F.C.8.,
" Principal of the Hurtley Institution, Southampton.

(From *¢ PoPULAR SCEENCE Rsvmw.f;) .

. There .is no trath’ whiech modern science has
established with greater certainty than that every.
manifestation of physical foree involves the meta-
morphosis of a certain quantity of matter; or to
put it in a still simpler form, that every exercize of
power is made at the cost of a certain consumption.
of material. ‘Whether it be the: steam :which pro-
pels our locomotives, or the elastic gases which pro-
Ject our cannon balls, the subtle fluid by means-of
whoge vibsations we.convey our thoughts with the
Tapidity of lightning from one.end of the earth to
the othor, or the still more useful contrivances by
which ;we . turn night into. day, .and maintain the.
genialwarmth of sammer amidst the snows of win-
ter—all .these..exhibitions ;of force,: mechanical,
elegtrical;, or. .thermal,: alike. .involve the . dis-
integration, or,.in other words, the wasfe, of some
form of matter for. their prodaction. Without the
combastion of coal or woud there would be nosteam
for the locomotive; ne heat for the fireplace ; with-
out's eimilar, but more rapid, combustion of gun-

e ho development of elistic gnses in' the ‘cannon
to propel ite ponderous missite + and corbustion in’
these, u8 in all onses,is.essentially a: process of
waste in which the aetive part is played. by that
mogt, energetic_of all wasters, the oxygen.of the
atinosphere. ' The fluid . which oireulntes in the
telegraphic wire is developed at the expenise of the

acid and’ the ‘metals of -which the batteries at its
extremities-are composed ; -and ‘the light: which
illumines our streets and public buildings is.gene-
rated by the waste (using the term inits chemieal, -
not, of course, in its econiomicil sense), in gas -
works, of conl which was produced ages upon ages.
ago by the submergence and partial decomposition
of ancient furests. ) o U
Now all these vatious ways of obtaining power
may at firat sight appeariso very simple’in their
nature that:it may seem frivial to. allude to them.
Irrespective, however, of the consideration that the
simplest phesomena are often those which exhibit
in their most intelligiblé -form’’ the grandest and
most important laws of nature ; -and obvious as the
fact may seem that the man who attempted to work
o steam engine without supplying eoal for its fire
would stand but little chance of seeing - its“ wheela
revelve, it is duing no injustice to . the majority:of
our readers to suppose that they-have never asked
themselves what the fuel really does in'sach a ¢ase
as this, and why it is so essential in the production
of steam ? It is probable that the idea may never

o} bave suggested itself to them thet these and dozens

of other instances of a similar kind which might be
quoted, all go to show that without the disintegra-
tivn, or waste, of sume form of matter, whether i
be coal, or metal, or tallow, orgunpowder, there is
no production of any form of force, no real acqui-
gition of power of any kind, And, like Colimbus’
egg, simple as ‘this truth may séem when once
clearly demonstrated, and vften asmen bave lighted
fires to warm themselves by, anidl long as they have
employed the explusive properties of gunpowder to
carry conviction to the minds of their intelligent
fellow-creatures, it is- only “qaite:in receni years
that its reality has eome to be distinctly recognised,
and that we have begun to leurn that perpetnal

" motion, and other patent processes f.r extracting

sumething out of nothing, are idens: worthy only of
the sages of Laputa. . C

It may however be said, that all exhibitions of
force do not involve o waste of matter. We ma

| be told, for instance, the streamof falling water

which turns the river-side mill exerts i1s power on
the mill-wheel in virtue of the force of gravitation

" which draws the water downwards, and gravity is

a force which so far.as we can see, does not involve

| the waste of matter as a condition of its manifesta-

tion. “But'this is an exception. which is probably’
more apparent than real, and which is due rather

| to our ignoranee of the nature of gravitution than

to any deviation from a law which so unquestion-

 ably obtains in the vast’ majurity of phenomernn

with which we are acquainted. “For it is by no

means unlikely that. grivity which is itself a cos<
- mical force, acting through space upon the most
- distant elements of the universe, may be the lncal

manifestation in vur world of disturbances in the
relutions of matter going on in spheres existing at

ta e 1 ) _ - infinite distances from it. - .
owder, or ather explasive substance, there would |

: The. propulsive furce, too, of the breeze by which
the ship is driven through. the resisting waves, at
first sight ‘appears to ‘1.¢ a case "of force exerted
independently of matter or its relations. Buthere

. again the exception ia only appiarént and not réal,

Fur science tells us that the breeze is the uffspring

-of heat acting upon the atmosphere, in which it
" produces currents ; and that the heiat eomes from
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the sun, whose material relations exhibit, éven. to
our superfivial observation, a state .of -disturbance
which is eminently suggestive of a miré profound

‘\and‘i'nc‘essanz'disqrganizution going on bieyond our
e . - Lo : .

ken... . . . .
.- We may, therefore, take it as unguestionable,
that: so far' as the inorganie forces of nature are
concerned, their mauifestation in all crses involves
the contemporary occurrence of waste, decom posi-
tion, or decay. But what are'we -to'say of the
forces which ‘are ‘given off by organized budies?
This thinking, talking acting’ machine' which we
call man,: whose brain is continually giving off
nerve-force, which i8 -as .constantly stimalating
some ofie-or-other of his museles to give uif motor
or mechanical force, and whose whole organism
is incessantly - muintained. by the .operations
of the chemical and physiological forces which
digest his - food, convert it into- the various
tissues. of his: body, and again. reconvert : those
tissues into the simpler forms in which; when they
bave served their part, they are-eliminated from
the system—whence does-he obtain all these f-rees,
“or,. more, .properly - speaking, all these different
varieties of force, which are so indispensable to
his existence ? ' Here, too, we must recur for an:
answer to -these. questions to the great law of the
relations of waste and power to which allusion has
beture been made:; The human body is continually
wearinig away'; as truly though perhaps not so
ovidently, burning away as if it were a bushel of
coals in. a domestic grate. . And it is from this
censeless prucess of waste which is going on every-

where within it, that it derives the power which i

expends in-the various forms of work 'which it con-
tinually carries on. Theve are probably very few
of the readers of this article who have the faintest
idea of the amuvunt of force:which they are exerting
every . day of -their lives. Let ussee if we can
manage, without wandering into details whose dve
appreciation “wonld require a knowledge of the
more profound departments of physiology, to form
an estimate of the amount of work: which the body
of av ordinary man performs in:the tweuty-four
hours, and .of the waste of bodily substince of
which that work is the equivalent. -
We miay voaghly divide the constituents of the
animal fraine into three groups. 'In the first we
will place substances which are netunlly incorpor-
ated into its organization in’ the shape of bune,
muscle, &e ; to the second we may assign those
which ure“destined to ntinister to the huilding up
of the animal fubric; it 'the shape of the raw ma-
terials derived fruinthe digestion of the food in the
alimentary canal, and’ in the third, we shall place
those constituedts which; baving ‘dischurged their
functions in” the animal ‘econumy ag elementa: of
the various’ tizsues, are thrown off as waste, and a3
such give rise to what are commonly known as the
excrations of the body. It is vbviously to thislust
clags that we must look: for the meunsure of the
wenr and téar of the body and of thé. evohition of
force of which that wear snd tear is the exponent.
_ Nuw of all the different substances .which ars
thus thrown off from;she budy as the result of the
decay ‘which 18 continunlly. going ‘on’ within it,
there is oue, urea, which is preéminently important,
not from its mere predominance in bulk over all
the others, but becanse it is the one which gives

| our nervous functions generally.

of which.it is. the product., ... . R
If we,were to be told that_the:quantity of urea
which is daily manufictared and eliminated from

the body df o healthy man, weighing about 1501b.,

us the mast acourate guage of theamount of waste

- varies from 400 to €30 grains, it is probable that

wany of us would not be ‘much the wiker for the

“information, We must, therefore, see if. we can

learn what this represents in anuther way. .

. The daily work which is performed by the body
of an ordinary human being may be classed ‘under
four heads. (1) There is the wital wwmrk, or tha$
which is required to keep the machinery of life
going and in proper order; e, g., to make: the
heart beat,. the stomach digest, the liver secrete
bile, and 80 on; just a3 a certain portion of the
power of a steam-engine is expented in merely
moving the machinery. which sets it in action,
(2) Then there.is what may be. called the calorific
work, or that  which is required to maintain the
temperature of the body, and which will obviously -
be much greater in winter than in summer, and
in euld climates than in warm ones. ~Although
this is intimately connected with the preceding
varioty. of work, still it is for many purposes, suffi-
ciently distinct and importans to justify onr con-
sidering it under'a separate head. '(3) Next ve
have the mechanical work which is involved in the
physical ézercise we take, such as walking, talking,
eating, &o.  (4) And, lastly, there is the mental
work, which we each of us perform in the acts of
thinking, seeing, hearing, and in the exercise of
y. One of the great
problems which physiology bas of lute been endea-
vouring to solve is, how much of the total daily
work of the body is absorbed by each of these four
departments of bodily activity separately ; or to
put’ the guestion in another point of view, how
much of the totgl diily waste of the body is
due to them severally 2. The recent researches™ of
a distinguished medical divine—for, by a strange
coincidence, though s clergyman by profession he
is also a physician by education (the Rev. Professor
Haughton, M.D.,, ‘F.R.S., ‘of Trinity College,
Dublin) have thrown a good deal of light upon this
obscare and difficult subject. With the view of
giving our readers a general idea of the relations
of bodily work’ to bodily’ waste, we will briefly
recapitulate thie natuve of ‘these resesrches.

We have before stated that the total ‘amount of
urea whichi is formed in-the body of a bealthy man
of 150 1b, weight, per diem, fluctuates from 400 to
630 grains. Of thie amount Dr. Haaghton cnleu-
lates, from data to which it is impossible for us
here to refer, that 300 grains are the result of that,
division of work to which we have above given the
designatioun. vital. ~ Hende it follows that each
pound of mao requires an ‘amount of daily waete’
which is represented by 2 grains of ures merely to
keep it alive, and prevent it from becoming subject
to the ordinary chemical laws of inert matter. .

But if this 300 griins of ured represents a cer-
tain amount of budily waste, that bodily waste in
its turn represents a certain' amount of work doue,
or. force expended-; and to' estimate what that
work is,"we must find out the equivalent, in somo
definite and easily calculable form of work, of a

" Dublin Ouarln'ly Journal of Meilicine, isﬁé, 1860,
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defiuite quantity, say one grain of urea. This Dr.
Haughton has'done,” Bat befure stating the' results
at which he has arrived op, this point, ‘it  should,
perbape, be mentioned, for'the benefit of those to
whom, this subject may be entirely new, that it is
used to caleulate all varieties of mechanical force
. in terms of a single.unit, and that unit is the furce

foot from the earth. For instance, a man who
walks twenty miles a day oan beshown in so doing
to perform an amount of mechanical work which,
il applied in another way, would raise a weight of
150 1b., <. e, about the weight of his own budy,
one mile in the air. Aguin, the ordinary daily

work of & etreet paviour, who works- ten hours a |

day, and: whose occupation consists in lifting, at
definite intervals, a hammer weighing 53 stone, is
equivalent, if applied asbefore mentioned, to lifting.
a weight of one ton' 352 feet in the air. In this
way the foot ton, as it is called-—i. e., one ton
of dynamidal force generally.

" Now, let us recur to the considerition of the
force which is_expended in the daily waste of 300.
grains of urea. From a series of eluborate calea-
Jations Dr. Haughton estimates.that the mecbani-
cal equivalent of this quantity of urea is vne ton

lifted 769 feet or 769 foot-tons. Thatis tosay this |

enormous furce—a furce which is mire than equal

bard day’s work, is ured_up in merely keeping a
man of 150 1b. weight alive for the same periad.
We may put the same fuct in another puing of
view by saying that the amouns of furce required
for this purpogé would lifs the man’s budy a listle
more than two, (2:18) miles in the air during the
twenty-fuour hours, S S

From sgimilar, though perhaps somewhat more
“doubtful caleulations, Dr. Haughton estimates that
the amouunt of bodily waste which is caused by une
bour’s bard meptal labour involves an expenditure
of foree which is equal to lifting 111 tons oue foos
in the air. : _ ' .

Let us further syppose that in addition to.the
were act of living, an average man of 150 lb.
weight undergoes bodily labour equivalent to
- lifting 200. tons. one foot daily, and that the total
amounat of his day’s mental work. is equivalent to
two hours hard study, and the *little Lill” of his
daily expenditure of force will stand ag follows :—

Yital. Work ......... 300:00 graius of urea = 769 foot-tons
Bodily work ... 7788 6 O - 200
Meutal Worku..corrr, 8600 ¢ I
Total uren 44338 - 1191 tons raised
one foot: or eud ton rais-d 1191 foet; or the weight of the man’s

Uody (150 1b.) raleed a little more than 3 miles. )

~ Ty balanee this side of bis debtor and oreditor
account, our average man would have to consume
an amount of food sufficient. to furnish him with
the_ nitrogen contgined ‘in 463 grains of urea.
Hence he will find it desirable to take ‘a cousider-
able portion of animal food in his diet, because
that kind of food containg in proportivn o its bulk
a much larger quantity of nitrogen than vegetable.
substarice dy; for if he ‘does not do this, be will

have to augment, the amount of vegetable material

which he ingests to such ‘an extent as serivusly
to embarrass his digestive functions. It is for
“this resgun that the labouring mao, who cannot

.

lifted one fuot—becomes the unit of measurement-

procure meat, has recourse to cheese, which,
although difficult of digestion, contains a, consider-
able quantity of nisrogen. " T T
Bug, tha reader may pot .improbably. ask, if ‘all.
this enormous quantity of force is expended by a’
living man during the short apace of: twensy-four

which is. te%“.i“%d, to raire one ton avoirdupoise one..| hours, whence does it: all come?:. And. this is a.

question which is.by. no. meana. easy. to -answer,
clearly within. the limited space which is.left ta us.

" In goneral terms, however, it may be said that the

force which the animal economy -expends in the
digcharge of its various-.functions, is intimately
incorprirated with the food which it ingests for
the support of its material framework. Ani-
mals live at the expense either ..of other

: animals- or of -vegetables—in both cases of pre-

viously: organized structures. Every process of
organization involves the absorption and fization
of force in the created organism. . Hence every .
organized structure is, as it were, a reservoir of
force. The force which the plant receives from
the solar heat is stored up in. its:cells, to be dis-
persed again gradually to. the atmosphere in the
shape of heat when it decays, or- rapidly, when it
burns a8 cval; or, if coosumed by an animal as
food, is incorporated,- with the elements. of the
plang, into the. tissuea of- the animal which con-
sumes it. These animal tissues thus.become store-

a4 ¢ - houses of power, which, ag they waste. and decay,
to that expended by two street paviours during a | Eﬂ

is given off in the various forms which their. peou-
liar character adapts them to.eliminate. Thus the
nervous tissues give it uff' as.nerve force;. the
muacles, as mogor force ; the. fatty elements of the

‘body, as heat ; and 8o on.. One of the most inter-

esting branches of Dr. Haughton’s researches is.
the determination of the amouns of furce which is
stored up in buman wmuscles.* By a series of
eareful observations and caleulations, he finds that
the musclés which sustain the arm in a horizontal
positivn—the central p rtion of the deltvid and
the supraspinatus—weigh 5} ounces, or 2,242}
graing, and that the work which they doin sus-
taining the arm. until. is - becomes. exbansted is.

- equivalent to lifuing half a ton through oue fuot.

Ilence it follows, that 1 1b, of such musele eontains
stored up in it, suffivient fuorce to raise 1°56 ten
through the same distance. Thia statement will
go far to explain the urigin of a portipn. at leaat, of
the force which is expended daily by the body of
a living man.  When it is remembered that during
hia waking hours .the voluntary iuscles of man
are rarely. at vest for more than a few .geconds
together, it will be seen that we have, in their con-
stant waste alone, a fertile svurce for the evolution
of furce. . But it is to the action of the involuntary
muscles that we must look for the most abandant
urigin of the furce which he is ceaselessly eliminat-
i"F’ and more especially to shat most important.of
all'the involuntury muscles, the heart, which, from
the time he draws his first breath till his eyelids

_cluse in death, is never at rest, Most people are

aware that the. heart ig simply a: muscular. bag,
divided into fuur cavities, and that the .girculation
of the bluod ‘through the blood-yessels, which is
80 éssential to the maintenance of life, is mainly
due to the force with which the muscular walls of
the heart contruct on thé blood ag'i¢ passes through
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force which this small fleatiy bag—no lirger than
aue’s doiible’ fist, and. unly weighing abuat hine

ounees-~exeris on' the mnss. of blond whish it is

calléd o to propel. . Dr. Hiughton bas most ingeni
ously estimated thit the force which thé henrt ex-
pends in the twenty-four butirs is cquivalent to lift.
ing 124 tons éne foot! This estimaté would be
almost incredible, if it were not obtained. by two
totally different methnds of caleulation, used as
chécks upon one ancilier.  And if this amoant of
force is expended by the heart in twenty-four
bhours, how ripid must be ' its waste- and  how
vigorois must be'thé nutrition by whih that waste
ia repaired.  Few instantes could be quoted %hich
showr. more’ forcibly thiun this dves the wonderful
perfection of adaptation; and the éofiventration of
activity which thé lLigher orgunized structures
éxhibit. -~ -7 L
To thosé who dre iot familiar with the subject
of physivlogiéal dynamids théke stafeilents, pene-
rally, will probalily appeéir licilé shart of incredible,
so.difficult is it for t?ﬁe imnginativn which i8 an-
traingd id the téichings of ‘deience to réalise the
fact, that the appireutly simple and -unlaboriniig
functivng of mind of BHody can involve the éxpen-
dita#é of foréé atal.  The miost uiscientiic oh:
sérvér cannob fail to percsive that the arm’ which
works the pavicur’s raminer, or the legs which
beir the weight vf the budy ovér-the many miles
of a long day’s walk, miust in che pérformince of
these offices, ézért a condiderable amount of foree;

but he dies not so réadily apprécinte the manifes- |

tatiod ‘oF the 8aAmé phenvinénon in the siléntdécay
of the wholé budy when ‘at rest ¢F in thé ancon-
seinus, exercise of the mind. Thoss, on the ohér
hand, ‘who have Yearned with what a mighty
ehérgy nature worke evén in her iost sithple oper-
ativos—that the force which holds the gleménts of
& singlé graii of Water. together is equal to that
which - is " cintaitied in & very poweiful flash of
lightning, will-know that, slshongh there are songe
of Dr. Hauvghtow’s' esleulutions which, from the
uncértain state of our Fnowledgze; must at present
bé received with some degree of réservation, the
general charactsr of his- revults ia quits in unison
with the dynamieal laws which. the resédrches of
Joule, Mayer; -and -other: physicists:have during
recent years established. - - e
INFLUENCE OF AIR ON HEALTH. -
Some persons are ‘scarcely. aware of how niuch
- has been done in Tess than a century: Within a
comparatively short period railviys hiave branched
in all direétiong, bith at home and wbriad, like che
fibrés in & 8pider’s web; réim-hoats ave travelling
every ocenn ; and gas, which bégan. o' enlighten
the durkness of citied i dur time, is now rapidly
extending its usefulness, not only in sinall toswns,
bt ¢ven in villages; the application of other dis-
coveries aré no less wonderfil ; but, notwithstund-
ing, it is not Dinety yéais awce the composition of
the sir we breathe and of thé watei We drink, was
made kaown. Chemistry, at the period alladed to,
was only beginning to frée itself iP »in-the shackles
of alchemy, aiid to lovk forward ot merely to
become a practical and ¢ontrollable art, but also to
érect itsell .into-a science. ‘ o

\ theae cavities. Few, hawever, would imagine’ the |

the new situation.

Sodu afier the coniposition of the air was madé
known, it was belidved that in all places, whetber
in crowded cities or on Gpen plaind in the Gountiy,
that composition was constant; that is, that the
amuwiant of vxygen ind’ ditrogen was always the
samé by measure. This jiferencs; undoubtedly,
was drawi from the ¢mall quantity of air vperited
in' the eudiometrical experimients Which were
résorted to. Thess gave the-quantity of oxygen
and nitrdgen, biag the infiniiéisimal quavtities of
certain’ imporities, . excepting carbuiie dAcid gas;
escagped obsérvation. But within the last five-and-
tweiity’ yedrs, inure ‘exiensive avalyres have been
éarried out, which have given rise ti moreé aceurdaté
results, and .we are now better informed reépecting
ths evils which increased and concentrated popus
lations' are’ donlinually produding in dtmospheric
deterioration, - The saljéer hiis” béén carefully
handléd - both at home and abioad, aud it has
béen alrendy shown 'at page’ 11, vol. i, that
the eomposition of thé atmosphére is affected
according tu circunistancés, and thia having been
thoroughly proved, it bebiovés us to be ¢ nistantly
endeavouring by changing the air of our-appart-
oieiits, to rendér it more fit' for the offived of life,
than wheén it is ** cribbed, cabined and confined,”
or whére véntilation is éntirely disregarded.

We niay refer to LIEBIG, a3 well 48 to others, who
have considered this subijéct abroad, and wé inight
show that-the chemists of our own country have
not been backward in. prosecuting the. subject.
Amongst others DR. RoBEr? ANGus Smita hag

played his purtin a very careful and successful

manner, _ o »
Both air and water have a most important influ-
ence on health. The geueral fesling that town
bas always been found to differ from the country
in respect to the health of man, the lower animals
and plants, is & more decisive experiment than any
that can be made in a laboratory. . .
Althoogh men of high standing bave been found
to deny. that any difference exists between the air
of the largest wwns, or of the most ecrowded ruomsg
—for reasuns already given—and that of the open
country, it seems to be only a proof that men
accustoméd to experimental inquiry are apt to for-
get the value and: firce to be .atteched to those
apparently less rigorous observations, which the
sénges afe congtautly and unconséiously making,
and to believe inly that which can be demonsirated
by the propér ‘processes of -a. laboratory ~ The
inquiries made by the Sanitary Commissicners,
yeais ago, have completely established the fact,
that crowded towns aré dungerous places; and
althodghsit i still an open question whéther a well-
résuluted town or éountry life be the musi healthy
it-in suflleiently established thatour towns have
béen subject v inany dangers, which weéare in self-
defence trying to avert, by neting acourding to
natural laits as far a8 there acquaintance has been
nade. S P
‘Must persons from theé country must have felt,
that the entrance into ' lafge tuwn is like the en-
{rance into another olimaté. Inhabitanta of the sea
coast o of the hills perceive the change tapidly, and

the effect on them 1s often decidedly bad, and it ré-

quirestime to declimatize tliem to.the atmosphéreof
u Tt appeiid that we can bear-the
giadual detérioration of sif ; but we find vurselves
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surprised at the state of the air in which we find
persons sitting in.a close:and .crowded room, and
who. are. perfectly unconscious of any want of
attention in their sanitary state..

It is the oxygen of the air which purifies all im-
pure matter, and bodies which are impure have a
tendency to mix -with the air, . after which they
become purified, or they mix with the soil of an
open_ocountry, in which, by the same source of
oxygen, they are. also rendered pure. 'The air of
a town cootains a portion of all exhalations which
arise in & town. . These. are in & great measurs,
the produce of living bodies, and are exhalations
which can’never be got rid of, but which, probably
are not at all dangerous, unless they become
accumulated. There are also exhalations from
.sewage, and from the combnstion of fuel, Various
manufactures give out a variety. of eflavia, and we
cannot walk through o large town wishout perceiv-
ing that no streev is entirely free from efluvia, and
that every:street seems to -have a peculiar odour
of its own. Even every city, nay, every.towa, and,
we may almost add, village is known by its odour.
Although custom causas us to forget that odour to
which we are constantly exposed, afrequent change
gives .us an acuteness of smell, by which we may
understand that both houses.and streets may fairly
be complained of, when the inhabitants are not all
aware of the evils by which they are surrounded.
‘That animals constanily give out a quantity of
solid organic matter from the lungs may be proved
by breathing for some time into a bottle through a
tube, when the condensed breath will be collected
at tho buttom of the bottle. If this condensed
breath be placed on a piece of platinum, or on
white porcelain, and -evaporated, and the residue
buarot, the smell of organic matter will be evident:
. If the condensed breath be left to stand for a few
days, -it will then-be iohabited by animalcules;
which may beseen by a good microscope. Ani-
malcules are now generally helieved to come from
the armosphere, and to depueit themselves on places
favourable to tbeir existence. Thus they only
appear where there is food or materials of a pecu-
liar kind, adapted to their wants. Their presence
is a proof of decomposing matter. A liquid of the
kiod just named mast 'be injurious by giving out
unwholesome vapours. ° S :
SpaLLANZANI, many years ago, showed that the
seeds of the plant moiild, coustituting mouldiness,
are constantly floating in’the ‘air, and when they
come in contact with anything favourable to their
growth, they germinate. This-may be shown by
taking two fresh spocimens of newly made pnste;
pluce one under an exhausted receiver, the other
expose. to the air; the former will not become
mouldy, bat the latter will in nshort time, -~
Thus far as regards organic matter, and the
emanations resulting therefrom having an influence
which is destruciive of atmospheric purity.” It is
not now only necessary to cnll attention to im-
purities which are stricely. of an inorganic kind, or
ueurly, ‘namely’ the very minute particles which
are always floating in the air, and which only ren-
der themselves visiblé in o sinbeain darting through
an openiog into & room. - o
_These impurities” exist in all places, in the
most remote distriets as well'ag in the mest crowded
cities, They possess mo odour; their action on

- the t.gspiral;ol'-y organs would prqbahly, in time be /

attended ‘with mischief, were théy not eollected by
thé mucous of the fauces, and thus réndered harmi
less. Not so with the invisible particles of mntter,
the presénce of which is sometimes evidenced by
some peculiar odour, while at other' times no
evidence ir giverni of their presence, except hy the
baneful influence they are capable of exercising on
the human frame. R
* K SRR S X *
. Dr. RoBert ANaos Smire has called attention
to the organic matter which he has repeatedly
obtained from the .moisture condensed on the
windows and  walls of -2 crowded room. If after
being collected by means of a pipette it be allowed
to, stand sume time, it. forms a_thick, apparently
glutinous mass; but when examined by a micros:
cope, it is seen to be a closely matted confervoid
growth,or organic matter converted into conferva as
it probably would have been converted into any kind
of vegetaticn that bappened to take root. Between
the stalks of these confervae may beseer a number
of . greenish. globules constantly. moving about,
various species of volvox, accompanied -also -by
monads many times smaller. When this happens,
the scene is certainly lively and the sight beduti-
ful, bat before this occurs, the odour of perspiration
wmay be distinctly perceived, especially if the vessel
containing. the liguid be placed in ancther vessel
containing hoiling. water. When .this exhalation
tfrom animals is. e'ndensed on a ccld substance it
in course of time dries up, and leaves a sumewhat
glutinous organic plaster constituting the substance
which we often gsee upon the furniture of dirty
houses, and in such cuses there. is always a disa-
agreeable odour pereoptable. This is the cauge.of
the mnecessity for constant.cleaning; it is the rea.
son why that which is not cleaned becomes. dirty.,
Water or dampness is necessary to the spontan-
eous decomposition of organic matter, and it is
thought that, in a warm. climate, this conting of
walls and furniture would not be so dangerous as
where everything is exposed to moistare a consid-
erable part of the year. In.a warm and dry cli-
mate it will probably be diffused more into the
atmosphere, and not be so.much retained as it is
by the water which dissolved it,-or to which it
attaches itself. ' This kind.of matter would. per-

“haps not be poisonous if taken into the stomach,

but it i8 known to be inimical to health when
breathed into the lungas, which is shown by the
inconyenience we experiénce in the air of crowded
rooms. It consists of carbon, hydrogen and nitro-
‘gen, and by oxydation no doubt forms carbonic
acid, water and ammonia. From it the ammonia
of the atmosphere is in a great measure derived.
Ammonia is not injurioys unless inlarge gquantities,
and may be considered as one of the most wholesome
forms in which vitrogen and hydrogen, as gases,
pass into the air, and it is the neutralizer of sul-
phuretted hydrogen when it is ‘given.off along with
that gas in sewers and cesspoovls. It is notso
very long when, in pumbers of honses in the
metropolis, and in large country towns, the privies
were often merely cesspools in the cellar, or in a
smill yard, and were it not for the .correciing
property which ammonia has.as regards sul-
phuretted hydrogen, such houses as contained (hese

‘open places would have been intolersble. Thb sul-
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phide of ammonium: formed by .the :dction-.of
- ammonia on sulphuretted hydrogen is eventually
converted, through the agency of the oxygen of
‘the air, into hyposulpbité of ammonia, the sulpbur
being partly precipitated and partly oxydized, a
portion of the hydrogen combining, at. the .sama
time, with the oxygen of the air, and thus the
poisonous properties of sulphuretted “hydrogen
become snnibilated. . - o :
*® * * L 3 o %
If this did not take place, it would be impossible
for-men to exist as-they do for hours in the sewers
of the metropolis. It is true the sewage is not
stagnant inthesewers ; but were itsodecom position
would take place more rapidly, perbaps than oxi
dation of the deleterious gases .could” be accom-
plished. The dilation with a large quantity of
water, ulso renders the. change less rapid than it
otherwise would be...Oae portion of the. sewage
is continually displaced by a succeeding. portion,
and its course -along the sewer, 38 constantly
becoming supplied with water. scarcely rendered
impure; it is always moving, and always being
diluted. It would seem . therefore, that as am-
monia is not injurious, unless in large quantities,
it may be considered as one of .the most wholespme
forms in which nitrogen and hydrogea pass off
from decomposing matter .into the atmosphere.
In cases where there is no exposure, or, at least
when the substance is in water, inflimmable gases
are produced, which was first shown by PRIESTLEY,
and which has since been to a certain extent ex-
plained by Lienic. It appears that when decom-
position commences, oxidation of one portion
pecessarily tukes place, leaving the other portion
without nxygen, except when an abundant supply
can he obtrined, .. Darron found the gas from the
floating island at Derwentwater to_contain carbu-
retted hydrogen and nitrogen. When nitrogen
comes off alune, or as' ammonia, the same division
of asubstance into oxidired and deoxydized occurs,
as in thefermeuntation ofsugar, where carbonic acid,
a budyoxidised, and aleohol, a body toa great extent
deoxidised, occur.” We have only to suppuse com-
pounds of carbon, hydrogen, and nitrogen, coming
from decompusing matter, to show us the great
danger. It is mnot to be depended upon that
there hodies always appear in modes of eombina-
tion mentioned above, as they combine variously,
and they are capable of furming the most active
poisuns with which we are acquainted. -
Although a large quantity of water may mask
decomposition, or retard it, by preventing access of
air to all the. matter preparing to nndergo decom
position, yet a certain amount of moisture is
easential to chemical changes, and the consequent
eecape of odvur from sewage, as well as from many
other bodies. The vapour of water is o vehicle for
organio.matter, and water also favours decomposi-
tion in huedies, s0 that, as they. decompose,.the
vapour is given off. From what canse gvever, it
. will be found that moistare rapidly facilitates the
escupe of odour, We ascertain by breathing on a
mineral what its nature may be. The moisture of
an evening, affeots the scent of flowers, and even
the watering of them eauses them to emit their
odour. The moist state of. the atmosphere, or a
shower, is the gause, as we often experisngs, of
. great fragrance in & fluwer garden. Rat: whilst

this is being effected, the same laws are opevating
for injurious. effects wherever there is . reservoir
of putrid matter, for .then the exhalations are so
abundant that bubbles of gas, the result of decoms
position, may be seen to arise from filthy water.
Dr. Angus Suita observes that it is not improb-
able that the state of the atmospheric pressure may
cause this, a8 Mr. G. W. BiNNEY-has :shown. that
the gasen ini coal-pits are caused to eéscape rapidly
during & depression of the barometer. We all
are in the habit of observing .that rain is likely to
come, when weé perceive an odour from sivks or
drains, the escape of .odoriferous matter being
consequent upon a Jighter atmosphere, the gases
escaping which had been retained under a higher
atmospheric pressure. C e s
Bodies that are moist will give out more organic
vapours than those in a drier coundition. If there
ho abundance of water, as in a lake, lurge river or
sewer, the vapours will to & great ‘extent be dis:
aolved, even if the same kind of decomposition
were to proceed as in merely moist or marshy
ground. We may expect then that soil, if maist,
will give out, not pure vapour of water, but witer

‘carrying up organic matter within it. Wet suil ig

alittle acid generally, and- when very acid, is bad
lind ; but when” made slkiline by mattera pro-
ducing amnionia, it becomes fertile. This neutra.
lizing of acidity in a soil'is frequently effected by
lime.” This state of ulmost neatrality of soil isalso
regulated by nature, and a fertile alkalinity is
attained by the rapid decompusition of organie
matter through moisture and warmth, In- this
alkaline and warm state more vapours will of course
be given off, and the ammonia will agsistin passing
off organic matter into the air. .

The substance ovbtained from dew collected by
condensation on a glass éylinder; and allowed to
drop into a glass vessel below, was found by Dr.
SuiTH to be very different from: that.obtained from
the condensed vapour of 2 warm and crowded room,
of which we spuke in a former article. The residue
from dew, unlike that from the cundeused vapour
of a room, is almost devoid of nitrogenized matter,
and is rather agreeable than otherwise. - It is not
improbable that the matler resulting from dew may
be made a measure of its amount in‘the atmosphere;
if g0, the. decided. difference between thaut of . the
country and that of crowded rooms is'to ‘he
remarked, and may probably form a good.guide
towards a knowlédge of comparative . purity- of
atmosphere. -In walking along the ficlds in an
evening, when there is much dew, it may. be
observed how- much. effect a dry soil has; indeed,
the climate of a field will be found to vary almost
every yard. Fvery causa of cold, the formation
of a drain, the looseéness of any spot -its bein
higher or more level, or more sheltered, ig indicite
by this: delicate thermometer, the rise of vapour
and the perception of cold. If we ascend higher,
the same is seen on a large seale—on miles instead
of yards. A house may be in a cleir atmosphere,
and. the lawn before it in an impenetrable fog. One
foot in height makes u differeace, and one fuot also
of level distance, if the ground differ in quality,
The damper plaves give & feeling of freshness, and
cause 4 slight irritativn of the .ngse. Every wall
énuses a certain amount of dampness; and even
on o windy day, a leafless hedge will protect the
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ground on' obe side from evaporation. ~Ta thees
respects, therefire, évéry field ‘'and livuse in’ the
-ounitiy, and - probably every houne snd street in’
towil, ‘has its oiwa peculiar Glimate.~ Sanitary
Reportere o L 0.~ :

Pachinery and Fanofuctares.

SCRAP-IRON FORGINGS.

‘We once asked a blacksmith, of great experience
in hia trade, his opinion of making fine forgings
for -first-class - work out.of scrap-irom; whether
merely accumulating shreds of iron and fagotting
them up indisorimiuataly would, produce a super-
fine -piece of material at the completion of the job,
The answer waa lacynic and. unequivocal ; said he
—* Good gerap-iron will make good material, and
poor iron will always-be puor iron.” This is pre:
cisely our own opinion in most respects. Skilful
manipufation and successive heats .muy indeed
make inferior iron a little bétter than it was, but
the idea thas saperior. forgings. can be made out of
refuse serap, or bits of pvor iron, is an erronenus
one, palpably so to those, who will take the troable
to think for & imoment. [n establishmeats where
only the best iron is used; such as the Ulster, Lake

course be of the first quality ; but as for - the mis-
cellaneous combination of every conceivable sort of
cuttings that are sometimes * piled” in blacksmith-
shops—<such a8 curry-comb backs, old iron skutes,
kitchen pokers, bitts, aager-shanks, or ordinary
rolled iron—making good iron, it is unressonable
to suppose it. ‘ S ~ ‘
. “Bat,” sdys the practical reader, who possibly
objeuts to this view, * no mateer if the quality of the
iron:is inferior at first, you have adwmitted that suc-
cessive heatings and workings will improve it so
mich that &t %e‘ngsb it becomes of an ekcellent
quiality.” ;- Our answeér to this is that the experi-
meiits of Mr. William Olay, an Englishman, who
- bas made the subject a study, prove that, up to a
certain point, working iron over and over is advan:
tagedus ; bas after: the mntium is reached the
strongth: déereases iu the same ratio. that it rose:
In twelve experiments with ordinary No. 1 iron
(whiise'- original - tenbile strangth - was 43,904
pourids); thriagly six: trials theé strengih was- in-
céreased to 61824 puuhids, bat uponicontinuing thie
working of tha samia iron p to the twelfth experi-
nient, the quality deteriorated to théorigidal igures,
43.904 poands. T I
" Froin thebé experirents it is, enmy to see that
fron highly reéfined, snd preticulirly derap-iron
which ‘fuay hive bosri ‘worked and reworked i
jofinité odoabap bf times bafire it was piled, is'thes
very worst miaterial that éaf be ‘vsed for forgings
thiab reqiiirh groat strength, homogetity, and tenaci:
ty. - For snither reason -sefap-iron’is ‘bad for
large, forgings, and that oneé'is the diffstént welding
points 4t which' different qudlities of ‘iron ‘unite:
fi’-@p miaufiotarers dare well aware of this péculiar-
ity, sod in, piling iron_for folling, the hirdést and
mst fefined metal is placed oatside, aid the softast;
or what'is known as puddled iron, ia the centre of
- thd ajasg. - Were it not for this precaution the exte:

rior would be burded “before: the' center was fully

heéated.: -

G barrels, known as the etub-and-twist, or.

Diinidseus’ patteri, are’ miade  friu: serdp-iron an

steel, but of thie’ best quility, ‘and théy are more
valuahle from their peculiar appertance than from
any special value in the selection of the material or
the manner of their sinstraction. The ** reizulation
rifie,” made at Springfield, is rolled from pure soft
iron, and is one of the strongest weapons of its
kind in the world, - There wre very ‘many places
where serap-iron forgings can he used: with: econo-
fny and tv graas advantage’; in fact there is nio other
way of utilizing the coitinual waste of the smith-
ery; but where s uniform- ind even wesring sarface
ig required, 'seran-iroi is the worst that canthe ured.
Theé pinotical workman knows -that i torning &
serapiiron shaft thére are nmiany degrees of differ-
énce in the hardness of ‘certain - portivns, and we
can’ onll to 'mind several instanses: where pieces of
biardsteél have been cut out of journals and replaced
with soft iron. - Many erigine shafts pound-io their
bearings in spite of all the efforts of the engineer
to preveot it; by-lining up or screwiiig down, and
very-ofteén the trouble can be reinedied ounly by
turning the joiirnal ‘anew. S.ie portions .of it
were sufter than ‘others,; and wearing faster, caused
the shiaft to becbme oval, 80 that the mnvre the

L 5 . * binder” wa¢ bruaght dowt- the worse it bebaved.
Superior, or. Sulisbury. brands, the seraps-will of |

Links for working valvas, in faet all parts that re-
quire homogenity, eitheér for bearing surfuces or
mere finish, should beé made frod iria of one kind,
if it i desired to obtain the best results.—Seientific
Aiierican, . a

STEAM BOILER EXPLOSIONS.
The following practical ‘repiarks ‘conclude an
article or ** Locomotive Boiler Explosions,” in the
London Mechanic's Magazine of a recent date,

“ The time has almost gone by, when an explo-
sion was regarded as the result” of mysterious

agency. 1t is pretty well known now, that but

two oauses can lead to the bursting of a steam
geaerator under the coriditions of legitimate work.
ing. ‘I'hiése are.simply congéniial weaknes, due
to bad. materials or an imperfeot method of con-
struction, or induced wenkaéss, the 1esult of over-
haited plates, or gorrosion,  More than 80 per cent
of the explosionis which oécur yearly dare the resalt
of chie lust enase. - If we'take a hypitheticnl case
of three builers, of precisaly the same form and
cbanstiudtion, worked under précisély the same
eoaditioiis, and expused t ‘like sourcés of dete-
rioration, but earrying different pressures; the
time when each will explodé imay ba ds %ertainly
reckotied on as the moment when a watch wound
ap totdight will be completely run down. ' Supposs
thit oaé-carty 100 1bs., anugher 75 1be., and the Tust
50 1bs. of stean ;. thie first may last five years, the

secoiid 'seven, and the st nine or ten youts, simply

becausd the process of destruction may liave so fur

weakendd all the boilers that, in five yenrs, they are

incapible of carrying 100 Ths. steam, but yot retain
strengeh enongh to carry 75 1be, Therefore, only thab
one carryinig 100 Ihis. will’ be destroyed then; thé
others must wait until cofrosion Bas done a listle
more, bat they will go in turn. The end of all
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flesh is death, and thd end'of all-boilers is-explosion.
An old writer, quaintly remarks. that, * If 4 man
lives long enough he: will -certainly die.”’.. In: the.
same way, if, a bailer is.worked.long enough it, will

explode, in. spite of .all-the safety appliances;which..

ever were or ever will be.invented, At best these.

can only provide for the ocourremce. of . certsin.

phenomena whioh, without this: provision,, would.
cpuse an; explesion ;: but they certainly capnot

provide for.the occurrence of all the phenomena -
which . produce explorions. Until g safety-valve or:

a fusable plug, is.invented which shall stop.a leak
or-put on a patch; or arrest.the progress. of corrg-.

sion, neither one.nor the nther can prove its title'

to be esteemed as an infallible specific. The. ouly.

eertain praveative is careful, properly. organized..
apd thorough inspections ; and. the reports. of our .

steam-boiler societies prove its:effioncy. daily,

.t Experience goes. to. prove- that fully .as. ma,ny‘

explogions ocear. while, the engine.is in motion,. or.
while the boiler is ander steam.and the. engine .at,
rest, a8 4t apy other time, .. It is.almust impussible
to trace any connection between the withdrawal of
a portion of steam from a boiler and the subsequent
explosion of .the latter. Cuuld it be proved that.
the gage either rose or fell peraeptibly, the case
might. be different ; but the band seldom moves,
instantaneausly at least.. - The only remarkable
phesomenoa is, the sudden rise of the water in.the
glass gage; and this rise from its character would
seem to denate a dilation of the whole body of fluid,
not & mere foaming or priming, for the gage shows
a rise of ** solid water” invariably, and not foam,
when the boiler is properly full. Tt is-not likely
that either of these explosions will ever be found
to present any unusual phenomena ; but the lesson
which they convey is not the less instructive. In-
spection, and ocareful inspection alone, can secure
safety, and- the sooner steam engine proprietors
beeonme convinced: of the truth of this proposition,
the better for the eatire qummunity.” ..

FLY WHEELS. .

.The fly wheel is the most elegant mechapical
device in existence. . It answers its purpuse when
properly designed, and puyt.to work ag it should be,
with almost absolyte perfection. It is. yery inex-.
penxive, never wears out, causes.very little friction,
wastes an_insignificant amount of power, takes up,
in one senwe, bug little room. is equally applicable
to reciprocating, rotatory maghinery, under a host
of varying. circamstances und conditions, and, in

short, fulfils every demand wbich can be made on .

its powers with an ease and certainty which entisle

it to rank in'the foremost place as an ezample of
the accurate adaptation of.certain means to a desic-.

ed end. By whom it was-invented is a question.
which has never yet been eatisfaotorily annwered,
and in all prabability never will be.. Fur:the first
idea of its apolication to the steam engine the world
is indehted to Fitzgerald, an. Irish. professor,  who
propased, in 1757, that it should.form, part of . Pa-
pin’s engine, working with raok-headed piston rods, .
gearing alternately into.a pinion on the:main shaft.
Up to that time the crank had neven heen fitted. to-
the stenm™ engine. It has been urged that the fly-
wheel. was practically unkoown.previcusly to this
date, bur there can be no doubt that such a state-

—_——

ment involves. & gross.error. Old spinning wheels
worked with a treadle and ocrank are still in, exist-
ence, ¢onstructed much more than one hundred
years ago. The fly wheel ‘is one of those ‘things
which never were invented. Its application. to
machivery is a growth, pot a oreation, and the
history of that growth goes back’so far that it is.
totally indistinet, lost, and shrouded, in::the wists
of the. past. No interest was_ attached $o. it until
it became an all but indispensable adjunct. to the
steam engine, and therefore no records exist calcu-
lated to clear up. that which is obscurve. If there.
were any pecuniary advantages to be derived from.
tracing's lineal descent from its inventor to- some,
individual of the present geueration, we should:
heatr a great deal more of the matter. The world,
always does hear much iii such cases, but as the
fly wheel in its simple form never’ was patented,
and as its use is open to all mankind, it is- seldom
indeed that the quéstion is asked, From whence
did this thing come ? and with this state of affairs
we may, rest and be thankful, .

_The duties performed by a fly wheel are very
eimple. : Within its periphery,—speaking in gen-
eral terms, which neglect the effect produced by
the arms and.centre bars—is stored up at particu-,
lar periods a certain amount of power, absorbed in-
the impartation to the mass of a glightly increased
velucity of rotation ; sind thig power, by a law of
nature as inexplicable and mysterious—and let us-
add, as simple withal—ae the action of gravity,
mugt thore remain stored up even to the end of
time, unless the motinn of the wheel be reduced,
or stopped altogether Farther, all this power:
will be returned in'act to the machine, when the'
speed of the wheel is reduced. exactly that smount
which it was previously increased in order that the;
power thus returned might be taken up.. Asa re~
snlt she fly whieel cannat produce perfoctly regular
motion. It can only prevent. sudden -and “violent.
ire.gularities of m. tion. At the mnment when
the piston arrives at, say, the:middle of its stroke,,
the strain ou the crank pin, and the power: of this
last on the: wheel, will be at or near & mazimom;
thé velocity of-.the wheel then. becomes ~lightly ac-
celerated.. As.the crank arrives at.the dead points

‘ita effect is lost ; then the wheel gives out its store

of puwer, but in g0 doing, its. apeed.munt. fal); off to.
exaotly the rate which it possessed before.it was

‘accelerated: thug during. every .revolution of a

siogle cylinden engine, there.are..two periods of
retardation. and two. periuds of aocceleration, .and
the mechanical value. of these. perinds will depend
on the apeed and weizht of the: wheel ;. and thus,
although  the irregularity can never be. wholly
eliminated in such engines, it can. always he
broaght withia reasonable limits, . The maxjmum,

_velocity oocurs—when. the pressure on the piston,

or rather on the crank pin, is pretty uniform—when
the orank is at an angle of.about.140 degrees ; and
the minimum when it is at'abont.20 degrees from
the dead point; and the.duty of the fly wheel is in+
volved in rendering the differenca hetween the:e twa
velocities as small as may. be - deemed neccasary,
We bave no desire to burden -unr :pages. with.-ab.
atruge furmula, but the following rule, given by
Professor Pule for finding the weight in owts. of a
fly wheel, will be found generally useful, sud is

b . {

cortainly mot abstruse i—
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Let H-=,1Eﬁ‘e¢tivé ‘horse power of engine,
'R'= Mean radius of fly wheel, S

. N = Number of revolutions per mioute,
" Then in round numbers the weight in cwts.
90,000 Hn s

will = —pow

In this formula 7 represents the degree of irreg-

ularity which is admissible, and this will of course

depend on circumstances, and may be anything he-.

tween 20 aod 60. Where no great degree of uni-
formity is required, she furmer value will anawer:
for the finest cottun spinding machinery the latter
is not too great. For ordinary practical workshop
use, however, » may be eliminated, by substitution,

and tlie formula thed becomes—

.CONCENTRATION OF: POWER, .

‘On the cdoncentration of power. depends the
solation of impuriant ‘mechanical problems daily-
encountered by the engineer-in the practice of his -
profession.” - In: its practicalform the concentration
of power is embudied in the reduction of the dim-
ensions of any motir tominimum limits, no matter
what its individual constraction, or the nature of
the principles under whose adininistration it gives -
forth ‘power. 'The problem, thus stated, involves
in ity solution many puints of technical detail:
which can only meet with propertreatment at the -
hands of those practically, as well as theoretically,
acquainted with the working of machinery, because
all the difficultiea met with in dealing with small
machines intended to develop a high power are
encountered in their working,; seldom or never in:
their mere construction. The whole subject is oné’

ST, 2,000,000 I
For ordinary machinery, W = 0 QOO H
‘ A N
For purposes whiere a maximum 3
- rezalarity i quisite. W 5,000,000 11
‘ rggu_gr; y 18 -requlglte, =N

In 6ihe_r cases some value ‘hatween these will

be found most suitable.* The determination of the-

diameter for any given power, and the velocity,
cannot be settled exactly by any rule, as these
things depend almost wholly on circumstances
geldom quite within the contrul of ‘the engineer.

In eorn mills the rim of the witeel should, as a
general rule, run faster than the stunes, in order.

to. prevent back lash, and this holds good in the

case of many other machines, as well as.corn mills.

It iv as well to remember that: the pressure on

the-area of a piston does not nccurately represent:

the pressure on & crank pin when the engine is in
motion, because the ‘velucity of a heavy piston,
connecting - rod, crouss-head, and guide blocks,
represents a very considerable nmount ¢f momen-
tum ; and- thus at the heginving of a stroke theé
strain pn the crank pin is less, and towards the end

greater, than that due to the pressure on the piston.

From this it follows that an engine might easily be
constructed which, while working steam very ex-

pansively, would exert a strain nearly constant on’

the- crunk pin. - It would only be requirite to
proportion the gravity of the mass of metal recipro-

oating, the speed, the grade of expansion, and the-

initial pressure:in order to attain thisiend. Thas

fast ruuning engines. with “heavy. oross heads, &e. ;.
will nut require nearly so ponderous a-fly wheel,

if they are: worked expansively, as at first sight

may-seem necesanry in consequence-of the varying:

presaure on the piston. * Fursuch engines the rules

we hdve juat given' need not be depuried from.:
Slow running: expnnsive -engines are ‘usually so-
wasteful of fuel that: they are not very popular;:
at least, steam ig seldom:cut off very-early in their.
oylinders;:and - we .need . not, therefure, take them .

into consideration. - Simple ‘as the fly wheel is,

there are. many problems involved in its action:

worth the attention of the Eruetionl :mechanio, and
we purpose returning to t

Magazive, .- . .

. ] . CL 142w
® Thoe soctional area of a fly wheel rim in inches,

avail ourselves of the fuct.

e subject.—Mechanics”

P ging no cominon interest, the struggle for
concentrated power haviag produced some of the
most elegant and important mechanical arrange-”
ments ever called -iuto- existence -by the excogtta-

tions of mankind., - -

It is needless to complicnte the subject just now
by any disquisition on the origin of puwer. We
know that no machine or system of machines,
however complex or ingenious in construction, can

do more than direct 'in o the required channels

certaia - proportions of twhose forces which- are:
developed by particular laws of nature over which
we porsess & very limited control. To originate
power in themselves is beyond the capncity ot
woud, iron, stone, or, in short, asy constractive
materials at ourdisposal.. The warer wheel standa
still until the stream is permitted to flow into its
buckets ; but the stream dues not possess volition
—it also wanld stand -still but for the action of
gravitation, a force in the abstraet whully indepen-
dent of man’a control or influence ; obeyingcertain
well-known laws, from which it never departs, and
perpetually operating throughout the eutire uni-
verse. Why a larger body should attract a smaller
one, we do not know ; we cun only recognise and
In like manner, the
steam eugioe is incapable of dving wmore than
cunverting to useful purposes, a certain proportion
of the force stored up in the fuel ‘which heats the
water from which the steam is raised. In either
the fall of water orthe ecombustion of fuel, & cer-
tain force is merely set fres or called into action ;
it is never created by the aid of machinery of the
existence of whioh, all the forces in nature are
wholly -and entirely ‘independent, - Thus,” when-
ever a pound of :coal undergoes the process of
combustion, power previously stored upis set free ;-

‘and precisely the same méchanical effortis requisite
to evaporate a pound of water in an' open vessel,:

as in a eclused generator connected’ with a steam
eylinder and piston.. Were it not_that pure force
or power hus existence-independently of mechunism,
there would be little rouvm for improvement in the

construction of: machines.. We should expeot to

find their dimensions bear an inv riable proportion
to the amount of power which they were intended
to produce, while the least pussible variety would
be permitted in matters -of detail, on-which their

working would doubtless almost, if not altogether.

depend It is’ therefure perhaps fortunate that the
existence of power is wholly separate and distinot
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from .that of machinery, for, as it is in'the abstract
incapable of change or alterstion in its nature, we
are enabled to. adopt just-that arrangement. of
wood, 'iren, &e., in separate parts which we find
most convenient, well knowing that so long as a
few laws are attended to which will prevent the
wante of force, its pature, oharacter, or existence
can be in no way imperilled. And we thus find
that the dimensions of & wachive really bear no
relation whatever to the amount of power which it
-may render available, other than those which are
impressed by certain properties of the materials of
which it is composged, such as their tensile or trans-
verse strength, their hability to wear by friction,
and the nature of the modes by which the devel-
oped forces are.subsequently transmitted. In
practice, we meet with .instances of the truth of
this proposition continuslly. The ponderous
Cornish engine, with all its arrangements of
colossal beam, huge cylinder, and vast hoilers,
developes leas power, perhaps, than the little loco-

" mative which hauls 2 train of -coal waggons laden
with material for the supyly of its furnaces. Itis
needless to multiply examples with which all our
readers musi be sufficiently familiar.

Power is force in motion, and therefore the
guestion of relative velocity is a matter of great
importence in the copstruction of all machines,
but more especially. of those which areintended to
concentrate a great capacity for work in a very
small compass.. Most of the forces at our disposal
will operate, under certain conditions, at any speed
deemed moust desirable. These conditions are in
general easily secured, and, therefore, we find that
nothing but considerations, tatally apart from the
development of power per se, prevent us from
resorting to the use of even minute mechanism
whenever its employment becomes desirable from
the exigeucies of situativn, &c. Practically speak-
ing, the great obstacle to the concentration of power
is found in friction. A given strain being placed
at our disposal, the amount of mechanical effect,
or, more exactly, power, which that furce or atrain
can give out, will be measured directly by the space
which it pases.over in a given time. Consequently,
smull muchines intended. to. do. much work must
run at a high speed. A resistance of 1 lb. over-
come at a speed of 33,000 fi, per minute, is a horse
power just as much as.33,000 lb. overcome at the
‘velocity of 1 ft; but at high speeds all the trouble
over given by friction . becomes . magnified, and
gpeciwi arrangements for lubrication, and particular
forms and dimensions for the rubbing parts or sur-
faces must he adupted, or the machine will altogeth-

. er fail ia thé performance of its daties. . When the
friction problem is. solved no difficulty whatever

is met with in the concentration of power, provided

the conditions ander which that power is produced
in the first instance, by  some-one or other of the
natural forces, are complied with. Thus, a cannon
ball, at the moment it leaves the muzzle in its flight,
.8 she very impersonation of concentrated power
.due to ‘high veloeity. - This, perhaps, is scarcely
an instance strictly aonalogous to anything found
‘i machiuvery, - Turbines, howeser, now and .then
farnish fine examples of the production of immense
.power within a very small space. . At-St. Blagier,
in the Black Forest, a» Fourneyroa turbine, only-20
in. diameter, ander a full of 172 ft., gives 56 horse

power, although its entire weight is but. 105 1bs,
Another turbine at the aame:place, of but 13 in. in
'diameter, under a head of 354 ft., makes 2,200
revolutions per minute, usiog 1 cubic fout of water
per second, and driving 8,000 .spindles, besides
looms, &c., in the mill to which it is attached. In
cottwon mills, spindies are frequently driven -at-11,
000 revolutions per minute. Now, if one of. these
spindles is fitted with u dise 12 in. in diameter; its
periphery will attain the enormous velocity. of 33,
000 ft. per minute, and therefore it will require
Jjust 1 1b. of resistance at this periphery to render
& horse power necessary to overcome it; and vice
versa, were the force impressed on the disc sufficient
to overcome this resistance, it would give out a
horse power. - The late Mr. Richard Roberts has
driven spindles for the experiment, at 60,000 revolu-
tions per minute ; & greater speed, perhaps; than
was ever before attempted in any machine, High
speed Iathes, circular saws, and some other
machioes supply us with examples, where an im-
mense amount of power is cuncentrated within a
very small space. These are, however, strictly
speaking, negative examples illustrating . the
expenditure, rather than the development of force.

As the power of steam is the most universally
applicable of all the forces used fur driving machin-
ery, its concentration becomes a matter invested
with considerable importance. A greas deal has
been done in the production of small high speed
engines of late years, buta great deal more remains
to be done befure the principle can be regarded .as
approaching those limits, beyond which it may. be
neither safe nor prudent to carry it. The ‘* Great
Britain” locomotive has frequently given out 1,000
horse power for many mioutes together, with a
pair of 18-in. eylinders 24-in. stroke, the weight of
the engine in working order being litile over 35
tons, or, with the tender, 50 tuns. This way,
perhaps, be considered as a maximum effsrt-which
1t would not be advisable to attempt to maintain,
Taking the work dune, then, at but half this, or
500 herse power, we have still over 14 borse power
per ton ; or, if we neglect the weight of the wheels
us in no way necessary to the development of this
power, we have at least 16 horse power per ton of
machinery. One of the steam fire engines, tried
last year at Sydenham, developed nearly 30 horse
power, the weight being under 50 cwt. This
estimate of power dues not pretend to strict ac-
curacy, as the indicator was pot. used, and the
power was calculated merely at an assumed pres-
sure, some 20 ur 30 lbs. less than that in the boiler.
Siill if we disregard the weight of the wheels,
driviog seuts, &c., we find that the amount of power
develuped very nearly equals that of a first-clase
locomutive, weight %r weight. Modern express
engines give out 350 horse power as a matter of
duily occurrence, and even goods’ engines some-
times a great desl more. It is needless to say that
in all these cases the power. is obtained by an
extremély high velocity of piston. In stationary
engines, seldom- cunfined in space, the march of
improvement goes slowly, but, névertheless, stead-
ily on; and we trust ere long to see the clumsy
beam and its appendages banished for: ever in
favour of high speed horizontal engines, working
expansively. The * Allen” engine, exhibited in
1862, inaugurated a change of practice, which is
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glowly making ite way. This etigine hnd a piston
speed ‘of ‘600 fc. ‘per ‘minute, and ran 130 revola- -

tions with.:an ease, steadiness, and ‘abisence of

heating; ‘not ‘greater, porhaps, than Was to ‘be

expected. from the care taking in designing ‘the

. machineto the -minutest détails’; ‘bat very-satisfac-
tory, nevertheless, in that it farnished a complete -
refutation ‘to-'arguments mow and ‘then brodght.
forward, dag up, a8 it ‘were, from old-fashoned :

practice, to prove that & high speed engine must : ; 0
T ;| ‘the-heat would pass ‘so ‘quickly to the water ‘that

1n the natareof -things be a failure,

In ordeér, then, to concentrate power, it is only "

necessary to impart a bigh velocity to some member

of ‘a system of ‘mechanism Wwhich first receives the :

direot effect of the origindl movinjg force, as the j

Piston of a’steam engine, or the bucket vares of a
turbiné. ‘No theorétical objections exist to the
adoption of this course. The practical objections |
are ‘found ‘to reside chiéfly in friction, and the -

difficulties met with in carrying out a complete and
thorougli system ‘of lubrication. In the case of
wvertical spindles heavily loeded, and ramniog at
high velocities, it is necessary that the footstep

should be worked to some-curve, which will extend
the bearing sSurface and prevent the extrusion of:
the lubricant. “In the case of steam engiues, the!
‘maio shaft hearings seldom give trouble if properly |
made, especially if the weight of the fiy-wheel is:
sufficient ‘to keep the shaft dvwn steadily in the’
lower brasses. The conuecting rod bead, with its:

‘brasses and the ¢rank-pic, are not so easily gdealt
‘with, and it cannot be denied that the annoyance
which these ocension, has done much to retard the
introduction of high speed engines.
‘that the brasses will-not permit-of that amount of
looseness or- play which may exist in any other
bearings alnost ; because of the destractive ham-
" mering astion which ensues. Itis not easy tosuy
why tightening a brass should make it heat; we
find in every-day practice that a bearing which
supports perhaps 1 ewt. per square inch, without
‘undue frictivn 8o long as'it iz left moderately slack,
‘will-bec;me almost red hot in 2 few minates, if an
-additional pressure of not more than a few pounds
per squure inch is ‘brought on it by screwing down
the cap. . Until we can give a satisfactory explana-
fion of this phenomenon, it is nut ensy tn see how
its occurrence can be guarded against. - Meanwlle,
it is the'source of all the trouble-ever met with from
-a connecting rod end. - The best remedy appears

The fact is,

to oonsist 'in increasing the bearing surface very:
-gonsiderably, and providing an efféctual method of ;
lubric¢ation, either by a telescope pipe'from an over- :

.bead vesscl of oil, or, in cases where the ‘engine ;

‘gtands for-a-few hours out of tho twenty-four, b

i

‘boring w large. cavity in the crank-pin, and filling it :
with tallow, -n‘transverse apperture conveying the !
Jubricaut when:melted to the surfaces: where its :
-presence is required. :Attention to little ‘matters -

-of detnil and. guvd workmanship are really:all that
‘are‘réqiired to ensure the success ‘of any ‘motor
Tunning ava high speeds - 0 0 7t o

-sions of ‘any engine, pdwer can scarcely be said-to’
‘be concedtruted while'the boilersremain very large. |

Io many.cases, 4 small -boilér is i peratively dicta-

‘tedand ivyet romuins to'be seén if peculiararrange. :
ments:cantot:be adupted,’by which a ‘very small;

furnuce: and & fierce combustion will do-the work

| We next here of -the hydraulie

‘of ‘'oné much larger with-equal:économny. ~ Hitherto
fireboxes havebeen rapidly burnt:out ‘under such
counditions; -ierhaps” this ‘has been ‘oocasioned by
ithe over:thickness of the ‘plates, -Liocotnotive fire
‘boxes frequently bura down to-a thickness of little
'more- than one:fourth of an inch very- quickly,
‘although ‘they : will lastfor ‘yeafs without much
subsequent detetioration., A “getierator might

-possibly be constructed with exéessively thin cold

drawb steel tuhes, through- the'sabatance of which

‘their “destruction ‘would ‘be ‘aluiost ‘indefinitely
retarded. - B s :

. .
- -

F THE
PRESS. o

As the celebration of centenaties seems to be
one of the fashions of the time, perhaps we may
be allowed to celebrate, in a mild way, the.second
centenary of the hydraulic press. We may say-
‘that ' we may even feel in manner bound to this our
celebration of thé anniversary of the invention of
this ‘mighty miechanical agent, because, just as
with regard to_the origin and histories of immortal

| THE ‘HISTORY- HYDRAULIC

‘bards, there are some very mistaken and dubious

accounts ‘current as’to the originiand history of the
hydraulie press. The first birth of this machive, oily
secondin valueand importance to the stéam engine,
may besaid to date from 1664 ; for in that year
was published the” Traité de Uéquilibre des ligueurs,
¢t de ‘la pesanteur,” by that ‘extraordinary man,
Blaise, Puscal. ‘He wrote :==*¢'Siun vaisseau plein
d'eau, clos de toutes parts, a déux’ onvertures, {'une
centuple de Uautre, en metlant & ckacune un piston qué
lui s0it juste, un homme, poussant le petit piston, éga-
lera lu foree de 100 hommes qui powsseront celui qui
est plus large, et en surmonteria 99, He goes on to
say that, ** in whatever proportion are sizes of the
openings, if the furces on ‘the pistons he as the
openings, these forces will be in equilibrio.” ' Pag-
cal then, with remarkable cleirness and method,
points out that the principle of virtual vélocities
found in the lever, the inclined plane, &e., is also

t0-be deen in this machine, *“asthe space gone over

by the little pistoo is to that passed by the large pis-
ton, as the force of the second is to'that of the first.”
The first hydraulic press was of an essentially

‘rough-and-ready kind, as it consisted. simply of a

barrel filled with wate?, in communication with a
Jong veriical tube. - I'he hydraunlic pressure, how-
ever, burst Pascil’s wooden barrel with the same
efficiency as the cylinders of some ill-constructed
‘and badly ¢ast presses are mow: broken ‘this day.
f presi in Leopold’s -
& Theatrum Machinarum,” poblished iin :1720. A
‘practicil ‘application ‘of ‘its prineiples was made
-about 100 years ago by a distinguistied anatomist
of that day, named Walf.. In order to examine
animal tissues, he stretched ‘his specimen over 'the
‘broud and “short ‘leg of un invertéd syphon, the

; ; : : S | lodger leg being filled with” water.' The hydraulie
Notwithstanding a:great réduction in‘the dimen-

pressure thus " distended “the substance stretched
‘over-the short'ley of 'this, “probably mow. ohsolete,
* andtwmical sypbon ” - At'last came that remark-

‘able_min Joseph Bramah, born nearly in ‘the
‘middle of the last century, nnd the Richard Robérta
-of "his timve, "~ ‘Although it has ‘béen ignorantly

stated in ‘Mr, Smiles’s’ last 'work’ thiat ‘he was not
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a first class inventor, we must beg to differ from
this opinion; and we feel confidens that.a thorough
examination of hig life will show Bramah to have
been only second to Watt in pretiy. mueh the same
relation as ‘the hydraulic press is™ inférior in
importance to the steam engine. He was the true
and original inventor of many of the machine

toolg, for the honour of whose introduction several”

different men have scrambled doring the last 50
years. Many.of the inventions of the. great, and
a8 yot but insufficiently appreciated, Bramah are
still as much adjuneis to our daily English life, as
“ household words’ are** familiarinsurmouthe.”. Lu
1795, Bramah obtained a patent for & ** new invented
kydrostutical machine, capable of becoming the
primordial, or first eanse of motion in all kinds of
tnanimate movements whatsuever, and may be employed
instead.of pumps, or any ather hydraulic engine, for
the prrpose of raising water through any given space.”
Bramah, by this patent, converted the seemingly-
absurad “ hydrostatic paradox” into a livingmechani-
cal truth. . Pascal was thus the seientifi¢ discoverer,
the inventor on paper, of the hydraulic .press;
Bramah was. the practical .nechanical inventor. A
berutifully execated hydraulic press, the first. ever
made, .inscribed, *J. Bramah Invtt. et. Feott.,
1796,” is now.in the Kensington Meseum. contrib-
uteil -for exhibition by the director of the Museum
of ‘Economie Geology, under the fostering cure.of
our distingnished Superintendant of Specifica-
tions. .

Since Bramah’s-patent, two great improvementa,
apart from the different special improvements and
alterations incidental to special requirements, have
been applied to the hydraulic press. The first of
these is the arrangement for packing the joints;
the second is the mode of strengthening thé eylinder
of the press. : ‘ ’

We all know how much more difficult it is to
make a water-tight joint than a steam-tight joint,
with equal pressures bebind each. This difficulty
had of coorse to be encountered by Bramah. In
all modern presees the packing is formed by casting
an.annular recess in the neck of the eylinder of
the press ;. into the recess.is fitted a cupped leather
collar, which is itself ateadied in the middle by a
metal ring. formed "in .segments. . This. cupped
leather collar.is generally beaten into shape out of
a ciroular piece of leather, from. the inside.of which
has been cut g _circular disc. - This annalar dish,
as it.were, is-inverted towards the .water, which
thus enters, sud -the.very pressure tends fo keep
the joint tight.. .The combined simplicity.. and
elégance - of the whole scheme..are -evidence :of a

“gtroke- of genius,-.and .its invention sheda great
‘honour .on. whoever invented it,.although, at the
same time, we.may.remark -that the same, genaral
iden is-imbodied in - the; ordinury- pump: bucket,
used in common suction . pumps, and in jthe larger
draw-lifts for mines, But who.is. theinventor of
the cupped collar?  Thag is the ‘question, and one
to which we will devote & few moments’ atteation.

In the.first place, this contrivance is not des-

eribed or delineatéd.in Bramah’s patént. Bramah |

is, however, generally credited with its' invention
in the common teéx
have at firet used a. hempen and Jeathérn’
fitted into 'a oommion stufing-box:”

xt-baoks, and Bramah appears’to |
mpen orn: proking, |
1 Me! Swilog’

late work,* he states, on the autharity.of Mr, James
Nasmyth, that the late Mr. Henry ‘Maddslay was
the inventor of the self-tightening collar of ‘the
hydraalic press. Mr, James Nusmyth igain gives
the authority of Mr. Henry Maudslay himself. for
his statement. ' There can. be no doubting the good
faith of both the late Mr. Miudslay and of Mr,
Nasmyth, but it is a pity thas Mr. -Smiles did not
make some attémpt to verify the questiop,. M.
Nasmyth was Mr. Maudslay’s apprentice, and it is
ot customary tv take the interested evidence of
either masters or men, however honourjible the
individuals themaelves may be. We think that a
reference to -page 394 of the “ Cimpendinm of
Practical Inventions,” published as long ago .as
1819. will dispel these illusivns with regard to Mr.
Miudslay, and will place ‘the ¢rown, or rather
collur, on the right man. § It will thers be seen
that the invention is distinctly ascribed to the late
Benjamin Hick, of Bolton, the well-known and
distinguished engineer. In alluding to a drawing
and description of the cupped leather oollar, the
writer says: ~* This simple mode of making the
Junction of the ram and cylihder water-tight” was
snvented by Benjamin Hica of Bullon, several vears
ago, and is now universally practiced. In the old
method ~of fisting up this part, an -enlargement of
the cylinder was made at the mouth, in which the

leather was placed, and then secured by a loose

ring, called a collar-plate, placed over it, and as
large in diameter as the head of the cylinder, to
which it was attached by ten or twelve scraws,
which, from the unavoidable inequality of their
beariags, were continually subject to accidents.”
The * Compendium of Practical Inveations” was
thus published vnly five years after the death of
Bramah himsell’; the same statement will be fuund
in a2 work published at an anterior date. ~ Thelate
Mr. Benjumin Hick was the first agent, or, rather,
the firm of Thwaites, Hick, and 'Rothwells, of
Bolton, in which Mr. Hick was the managing
partner, were the firat agents, in Lancashire for
the sale and manufasture of ‘Bramah’s presses;
Cungidering how much Benjamin Hick achiieved in
the cause of mechanical science, it is rather sur-
prising that his name is not oftener meantioned in
the front rank of the mechanics of the age we are
fast leaving behind. - = - T
We now come to what may be termed the second
great improvement made in hydraulig presses since
Bramah’s death, and in this categury - we place the
roper construesion of cylinders intended to stand
gigh’ pressures. We have alladed to this principle
io an article in one of our late numbers undeér the
heading of * The hoop tension of thick cylinders.”’
As long ago as 1825 Professor Barlow showed that
the outer portions of a thick oylinder add very
liztle.to its strength,. as bus little ‘of the strain is
trunsmitted to the ontside layers. .His law is that
“in cylinders of metsl the power exerted. by dif-
ferent parts varies inversely as the equare of the
distances of she parts from the axis.” " Ta this we
see the explanation of the continual failures of the
presses used in lagnehing.the * Great Eastern.”
Although the rams were really only 10 in. ip

_ & @Induitrial. Blography: ‘Tron ‘workers and. Tool makers.”
London : ‘John Muery, 1862 -1 Tiv o LA IEEEE

.+ The *“DMechanio;.-or Gompendinm:of Fractical Joyontions.”?
Vol. 2. Livergool, 1810, ~ - .~ . .~ )

o Ml
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diameter, and-although the sides of .the cylinders
were as much as 73 in, thick, yet they neverthe-
less burst ander pressures of less than five tuns to
the sqaare inch. . The practical rule given by Pro.
P. Barlow to find the thickness: of metal for a
hydraulic press is:—** Muitiply the pressare .per
square inch by ‘the .radiug of the cylinder, aud
divide the product by the difference between the

cohesive power of the metal per square inch, and

the pressure.per square inch; and the quotient
will be the thickness sought.”” According to the
usual calcnlation, a press which would have to stand
twice the pressure to be undergone by one of the
samé size, would.accordingly have its_sides made
twice as thick; whereas 1t will be seen that the
doubly-strained press will have to be made rather
more than twice as thick. But mere ‘thickness of
metal has limits of several kinds, and recourse
should be had—in presses required to stand much
pressure, or to be very light—to hoop tension, by
shrinking on ring$, or by straining on coils of wire,
upon the plan patented by Mr. Longridge. To
this plan, rather than to idly wait for the discovery
of a new cast metal, should the makers of hydrau-
lic presses look for means of improvement. So
much for the cylinders, while the rams and tops
and bottoms could be cast imuch lighter than they
usually are by the use of well chosen ‘metal, and
by a proper arrangement of. webs, '

To.enumerate the different applications of the
hydraulic press would.be to compile a catalogue of
almost every engineering operation in which the
exertion of a. very great powor is reqired., After
hayving been used for many years in making clay
pipes. for.draivage and water supply, lead and
pewter pipes for plumbers and :gas-fisters, the

_hydraulic press is. now used for what appears a
somewhat similar, and almost.still more important
application—that of cold-drawing steel tubes. In
India, Egypt, and the other cotton couatries, the
press is used to compress the cotton to such an
extent that one ton weight only measures 40 cubi¢
ft. The Australian bales of wool, and the hay
sometimes sent out abroad for the army, are com-
pressed for.packing in the same way. . Hydraulic
presses, generally placed vertically, are used fir
extracting the oil from linseed, rape seed, and hemp
seed, and also for almond, olive, and nut oils. The
press is also used in the manufacture of stearine
enudles, and in expressing the essence from hops,
and the tannin from the bark. To all experiments
on the strength of materials ‘were the specimens
are of large size, and whether they be tested up
to' ouly proof sirength, or to 'destruction, the
hydraulic press.is'indispensable. It is accordingly
uged for testing bars either by extension, compres-
sion, or flexure; for testing chains, chain cables,
anchors, iron beams, and girders, Messrs. Hick,
of Bolton, baving ‘panched holes, by mesans’ of
hydraulic pressure, about 8 in.. in diametér in'3'in.
plates, ‘with"an_exertion of force of more than
2,000 ‘tons.. .A small todl on this'principle”is now

used for panchitg’ plates, instéad of the common

boiler-maket’s * bear,”” and the’ Lightest and most

principle. Robert Stophenson used.the hydraulic
s“re‘as or h«.numng the tubes of the. Britannia and

onway:bridges; by means of presses the ** Gréat
Eastern” was at last launched, and by this ‘means

useful lifiing jacks are those on the hydraulic |

hydraulic lifts now replace expensive dry docks, -
and’ patent slips. One of .the most important
applications of the hydraulic press is made of it in
late years to forging large . masses.— Mechanics
Mugazine. ‘ f o ‘

.

- CALORIC ENGINE,: .
" Mr. Roper, of Boston, lately explained, with the
aid-of diagrams, thie calorie engine lately in use at
the Sanitary Fair, to the Polytechnic Association
of the Awmerican Institute at New York. This
engine is designed to be used were small power is
required. Its-pecularity is, that it does not use,
upon the piston, common air, heated, but only the
products of combustion. The airtosupply oxygen
for the combustion of anthracite coal 18 pumped
in ;-the carbun is'burned rapidly and completely,
ander pressare, and the resulting carbonic acid gas
and uncombined nitrogen gas from the air, are
assed from the generator to the -piston, which is

in the form of ‘a hollow plunger, 8o  arranged that
it is packed and fitted only at the top, where there
is the least heat. In this way'the common dif-
ficulty of lubricating & hot cylinder and piston is
obviated. The generator of heat is - surroundéd
with fire-brick or soapstoné, which prevents the
iron from bheing burat: The engine issingle-acting 3
that is, the power is applied to the piston moving
in one direction, during which movemen$ the air
to feed the fire is pumped in; the momeotum
accquired at the same time, by balance or fly-wheel,
is used to earry the piston back to its original
position. The diameter .of the air-pump in the
engine at the Fair is 12 in. ; that of its piston is
16 in. ; the difference in the areas of the pump
and piston, multiplied by.the usual pressure, 8 1bs.
per square inch, shows that this engine exerts a
two-horse power. It requires about 10 lbs. of coal
per Lour, it occupies five syuare feet of room, and
weighs 3,000 lbs. ) '

. —- . )

AN ENORMOUS SCALE.

An enormous scale, the largest perhaps in the
country, has just besn finished at ‘Cleveland for the
Fort Pitt Works in this city. They are intended
to weigh the monster twenty-inch gun, and are of
the following dimensgionhs ;' Length, 30 feet, breadth;
7% feet, ‘and 4 feet in height.  They will weigh
from two pounds and‘a balf up to one hundred
tuns, and are so nicely and accurated adjusted
that the weight of half a pound: will turn the
beam. A half pound weight on the:beam weighs
one tun on-the geales. - They :are built entirely of
wrought iron, with ' the ‘exception of the lever
heads, which are‘cast.- ‘The pivots -are made of
wrought-iron stéel edges, for the purpose of secu-
ring greater strength and durability.- -The cost of
theso’ scales, when .set up-in Pittsburgh, will be
$2,000.<<Pittsburgh Chronicle, -+ v i

" British Raitwayse

. There are now ia the British islands 375 distinct
railway companies, who own 11,500 miles of road.
They ‘carry. abuvé, 80,000 pissengers yearly, ‘and
dbove 80,000.000.tous of merchandise and minerala.
They give employment to probably mot less than
200,000 ‘persons,” ¢ UUT T
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Bractical - PWemoramdy,

THE MECHANICAL POWERS, AND THEIR
- APPLICATION. - R

- The simple Mechanical Puwers are six in number,
viz., the Lever, the Pulley, the Wheel and Axle,
the Inclined Plane, the Wedge, and the Screw. :All
machines are formed by combinations to a greater
or less eéxtent of these six elemeiits. The mechani-
cal effects, however, of. the whole, are ultimately
" resolvable into that of the lever. o
By means of the Mechanical Powers a great
weight- may be sustained, or a great resistance
slowly - overcome, .by the application of a small
force. - Or, a great velocity may be imparted to a
small weight or resistance, by the use of a great
force or power.

‘The Levers
~ Levers are of three orders:

" In the first order, the falcram is between the
weight and. the power. =~ )
" In the'second order, the weight is between the
fulcrum and the power, - : ’

In the third order, the power is between the
weight and the fulerum. ;| - . : :

The bent lever hasno peculiarity except that of
form, which is given to it for convenience in use.
Its properties are those of the first order. .

In order to preserve an equilibrinm between the

ower and the weight, they must be to each other

inversely as their distances from the fulerum.

Case 1. When the Lever 13 of the first order, or
when the fulcrum is between the power and the weight.

RuLe.  Divide the weight to' be raised by the
power-to be applied ;- the quotient will give the
difference. of leverage necessary to support the
weight in equilibrio. Hence, ‘s small addition
cither of leverage or weight will cause the power
to preponderate.

Exanrerg 1. A bal_i %’gigbing' 3 tons is to be
raised by 4 giei, ‘wlio ‘can éxert a force of 12 cwt.
Required the proportionate lengtgoof lever,

+ 3 tons=60 cwt; andi-‘-)-"-—-5 : :

In this example, the proportionate lengths of the
lever to maintain the: weight in equilibrio, are as
5 to'1. But,'although the’ ball is sustained by a
force -of only one fifth of . its.-weight, no power is
gained, for the ‘weight passes through only one
fifch of the space passed ttirough by. the power, -
" ExamPLe 2. 'A weight of 1 ton'is’to be rajsed
with a'lever 8 feet in length, by a.man who can
exert, for a sbort tinié,; a foree of Fathier more than
4 ¢we.” Required” at' what. part ‘of the lever the
folcrum must be placed.” ' *  © -
20‘:¢Wté;, R U RO
———==5 ;; 1.¢., the weight is,to.the power as 5 to
4.owt. . .. .. .. . .1; therefore;; PN
g S

.o

N |

Exaweiz3. A wéfébt‘ of 40 Ibs. is. pluced one |
foot frum the fulcrum of a lever. Required the

dower to raise tﬁe game when the length of the
lever on the other side of the fulerum is five feet.

40X 1 T .
———=8 1bs., the power.

Case.2. When the lecer is of the second order, or
when the fulerum is at one end “of - the lever and the
power at-the other, with the weight between them.

Rure. As the distance between the power and
the fulcrum is to the distance between the weight
and the fulcrum, so is the-effect to the power.

ExaupLe 1. Required the power necessary to
raigse 120 lbas. when' the weight is placed six feet
from the power and two feet from the fulerum,

©: As 831 ::120: 30 lbs., the power. -

Exaupre 2. A beam 20 feet in length, and sup-
ported at both ends, bears a weight of two tons at
the distance of eight feet from ome end. Required
the weight oo each suppurt.

40 cwt. X 8 feet '
. 16 cwt. on. the support that is
20 feet . . furthest from the _
. . 40 12 = .

weight ; and——-——==24 cwt. on the support
20 feet  nenrest to the weight,

Case 3. When the lever is of the third order, or
the weight &s at.one end of the lever, the fulerum at
the other, and the poweris applied between them. -

Ruie. As the distance between the power and
the fulcrum is to the length of the.lever, so is the
weight to the power, e

Exampre. ‘The length of the lever being eight
feet, and. the weight at its extremity 60 lbs.,
required the power to be applied six feet from the
falerum to raise it. - -

: As 6:8:: 60: 80 lbs, Ans. -
o _ The Pulley. )

Pulleys are of two kinds, fixed and moveable.

The fixed pulley affords no economy of power,
but merely changes its direction. The movable
pulley changes its position with that of the weight,
and effects a saving equal. to half the power. An
equilibrium is preserved -betweeu the.power.and
weight, when the weight is equal to the product of
the power and twice. the number of .movable
pulleys. I o oo
* ‘Ruie. Divide the weight to be raised by twice
the number of pulleys in the lower block; the
quotient will:give the power necessary to raise the
weight, : ao ey
1. ExaMpLE.. Required the power.to raise 600-1bs.
when the lower block contains side pulleys. - °
: 600 - o
==50 lbs., the power. =~ = = -
62 co e
© o The Wheol .and Axle,. 1 .

The wheel and axle nct as.arevolving lever ;. and

| in order to. obtain an equilibrivm between the
| power acting -on' the circumiference of tha wheel,

el o td et b e | and the weight or resistance acted on by the'circam-
—==1 foot-and 4 third from the weight.. ... . |

fererice of the'axle, the power must be tv:the'wéight
a8 the radius of the axle’is to that of ‘the wheel.
One or more. radii :of the: wheel, or- winches, are
often subssitated for the wheel in the simple



222

' JOURNAL OF THE BOARD OF ARTS AND MANUFACTURES FOR U. C.

machine; and in compound machines.the action is
communigated by teeth or cogs, forming wheel and
pinion work, ’

Ruue. As the radiug of the wheel is to the
. radius of the axle, 8o is the effect to the power.

ExaupLe. A weight of 50 Ibs. is exerted on the
periphery of a wheel whose radius is 10 feet.
Required the weight raised at the extremity of a
corg -wound round- the .axle, the radius .being 20
inches. .

90 lhs, X 10 feet X 12 inches

S - 300 1bs., the weight.

20 inches. _ o

The Inclined Plane.. :

The ‘inclined plane acts as a mechanical power
by sustaining & portion of the weizht to be raised,
while the direction of the applied force is changed
from the xerpend’icqlqr to one moare or less huri-
zootal, and the weight moves upwards on it ina
diagonal between them. Equilibriym is sustained
when the power is to the weight as the perpen-
dicular height of the inclined plane is to its inclined
length or hypothenuse, when the power acts in a
direction parallel to the inclination of the plane;
but aa the heizht is to the base when in a direction
parallel to the base.

Ruie. Asthelength of the plane is to its height,
80 is the weight to the power,

. Exampre. Required the power necessary to raise
540 lbs. up an inclined plane 5 feet long and 2 feet

high.
As 5 : 21 540 : 216 bs., the power.

The lerngth, in the above rule, must represent that
of the inclined surfuce, or of the base, accordingly
as the power acts parailel to either of these aurfaces.

The Wedges

The wedge may be regarded .as two inclined
planes, united by a common base, acting on two
weights or resistances at once, oron a fulernm and
a weight, between which it moves, generally, in
practice, by the impulse of successive blows.

As in the inclined plane, eqailibrium cinsists in
the power being to the resistance as the back of the
wedyze is to its leagth, or to the length of its side,
accordingly ae the resistance acts. perpendicularly
to the central line of length or to thas of the side.

. Cnse 1. When fwo bodies are forced from one
another by means of a wedge, in a.direction parallel
to ity back. _ : LT
Ruwe. As the length of the wedgeis to half its
back ur head, so is the resistance to the power.
- BXAMPLE. . : [
the wedge being 3 inches, and the length of either
of its inclined sides 10 inches, required the power

DecessaTv to.separate two substances. with a force

of 150 1bs. .
As 10:.13 :: 150 : 22} lbs., the power.
* Case 2. .Wkeu'on_ly ‘one of the bodies ¢s movable.

. Rute. As the Jength of the 'wedga is to its hack
or head, 8o is.the resistance to'the power.
game ad in the.last example. . , ...
;o A8.10: 3.3 150 : 45 lbs., the power. - -

The breadth of the back.or head of

1 striking into the wood and not peelin

8- ! 3 € T K end for end.
- - BxaupLe.  The.breadth, length, and forge, the s, they wore

. The Screw,

The screw is.an inclined plane, aud may be sup-
posed to be generated by wrapping a triangle, or
an inclined plane, round a cylinder.” The’ base of
the triangle is the circumference of .the.cylinder ;
its height, the distance between two consecutive
cords or threads; and the hypothenuse forms the
apiral cord or inclined plane. )

RuLe. To the square of the circumference of the
sorew, add the square-of the distance between two
threads, and extract the square root of the sum:
this will give the length of the.inclined plane. Its
height is the distance between two consecutive
cords or threads. C : S

When a winch or :lever is applied to turn the
screw, the power of the screw is as the circle de-
geribed by the handle of the winch, or lever, to the
internal or distance between the spirals.

Cuae 1.  When the weight to be yaised is given, to
Sind the power. )

Rore. Multiply the weight by the distance
between two threads of the screw, and divide the
produet by the circumferencs of the circle deseribed
by the lever. The quotient is the power.

Exaurie. Required the power to be applied to
the end of & lever three feet long, to raise a weight
of five tuns with a screw of 1} inch betweea the
threads.

11200 1bs. > 125
619 1bs,, the power.
36 inches X 2 X 3-1416 :

Cnse 2. When the power is given, to find the
wetght it will raise. .

RoLe. Maultiply the power by the ciroumference
of the circle described by the-lever, and diyvide the
praduct by the distance hetween two tlireads of the
screw : the quotient will be the. weight. The
example is the converse of that in the former case.”
—Hazlew's Hand-Book., o

_Shingles rendesed .'Fl,l_'e%pgblof. .

M-~. John Mears says, in-the Buston Cultivg’or,
that he hns prepured shingles in the following
manner, and afeer an experiénge .of eleven years,
and uasing seven. forges in his blacksmith’s shop, he
has never seén a shingle on fire, mor-has a nail
atarted. Theshingles are prepared in the fullowing
manner ;—* Having a large. trough, I put into- it a
bushel of quicklime, half 3 bushel of refuse salt,
and five or six pounds of potash, adding water
to slack the:lime and dissvlve the vegetable alkali
nnd the salt—well knowing thas pieces of an-old
lime pit, 8 soap. barrel, or a pork sub, were ot
the best kindling stuff, and having long since
learned, while at the Vingyard. Soupd,.that bot
ealt-water white wash eadure far longer’ tham
thut made with fresh water, absorbing moistura,
' z and wash-
ing off.” I ret-the bundles of tlie shingles nearly to
the bands, in the wash for two hours ; then tarned
When laid on the voof and
walls, they .were brushsd over twice’ with the
liquid, and were brushed over at intervals of two

| or three years after.,” .
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: What is 4 ¢ Quarter’ of Grain?”

“Onie of “thé speakeis at che Mesting of the Corn
Trade, at the London Corn ‘Exchange, gives -the
following -Standard- Weights to the Quarter- of
Eight Bushels of the different Grains.

. Wheat. 496 Ibs. to.the Quarter.
Barley, 400 ~do do
" Oats, 320 do do

This a qiiarter is &8 nuch a part of the Impe-
rinl table of measures as a bushel, and is simply
eight bushels of grain, varying of course, in weight
" with the kind of grain.

Statistical Information.
Emigration to Canada and the Unitedl States.
The following table gives the number of emi-
grants who arrived in Canada and the United States
from 1830 to 1860, aud shews the increase in pro-
. portion to the whole of the two countries at the
later date to be 36 06 for Canada, and 3505 for

the United States, giving us a surplus of 1-01 over
our neighboura:

UNITED STATES,

1830 ...... . 23.327
1831 . 26.633
1832 Liverrrrennse 60,482
1833 58.640
1834 65.365
1835 45,374
1336 .. 76 242
1837 ... 79.340

. 1838 ... 38,914

- 1839 68,069
1840 _ 84,066

" 1841 .08 80,289
1842 ....... oo ionis 44,374 ccivricnnenn. 104,565
1843 .oeevvrenrasien 21727 ... ceereees 52,496
1844 ooeriverrvivee 20142 errviriererns  TR,615
1845 cevecreserecans 25,375 wurrevreniinns -114.371
1846 veeevrarase .. 82,758 cericrrnneen. 154,416
1847 wovvvrnseivenie 90,150 .ecerrirenenn 234,968
1848 .eeeeeierenere 27,939 coiienreniie. 226,527
1849 rorcvenrienien 58,494 worrrvrverenn 297,024
1850 ovicernreeees 82,292 iiiivcernen..  369.980
1851 ceveicrareeens 41,076 ocrivraieens 379,466
1852 cvsviivinnens 3176 ovveeniriae. 371,603
1853 ..veviirieeneer 36,699 cirieenreene. 368,645
1854. ... 3. versoesenes 427,833
1855 . 200,877
1856 .. 200,436
1857 , 251,306
1858 123,126
1859 .......s eenoen 8,778 evreeneevenns 121,982
1860 ....... crereee 10,150 oiiiiineen., 153,640
1861 vicecrees 00500 19,923 ....iiie. _

1862 rviiienineinns 22176, cinrrereerenne
1863 - vrivssnsecveene 19,419 vivrrnronsr . ,
‘ 978,316 . 4,933,913 °

: This population of Canads i 1857 waa 1,842,265 ; |
in 1860 it was 2.507.657. -The :population -of che |
United Srates in 1830 ‘was 12,866,020 ; ‘in -1840 it |

was 17,069,453 ; in 1850 it was 23,191,376 ; in1860
it had reached 31,445,080, '

© Linén Xmport 'll‘ini?vh'ﬁiﬁjiho't‘inte.

Our civil war, alongwith other results, has tended
to stop thesupply of cutton, to prove the inadequacy
of other countries for a sufficient yield of the right
staple, and consequently, to substitute other fabrics.
The effect is marked very clearly in English trade
returas. Linen has bees prodaced in an uapar-
alleled quantity there, and exported to as muire
largely than ever before. In the firss three months
of 1862 the total value of linen piece zonds exported
from England was £982,013; in: 1863 it was £14,-
327,893, and in the corresponding period of 1864,
£1,869,785. This production and export includes
white and plain piace-govds ; chiecked, prints, and
dved ditto; enmbrics and lawns; damasks and
diapers ; eail cloth, thread, and hosiery. . The total
value of expoiits of linen mnufactures of all kinds
in the first quarter of 1864 &mounted to £1,998,-
452, against £1,454,777 in the  corresponding

" quarter of 1863, and £1,088,363 in the curre-poad-

ing period of 1862. 'The expurt nearly doubled in
three yeurs. This country, too, was the largest.
consumer and customer for this wonderful incrense,
which amounts to no less ‘a sum than £,910,089 or
$4,550,445 for a single quarter, and $18.201,780
per annum. . ‘We import to the value of £378 735
in 1862, £556,774 in 1863, and £914,917 in 1864,
This is an increise in linea goods of £536,182, or
ahout $2.681,000, in one quarter, produced in two
years. The increase in a yénr, at this ratio, would
be $10,723,640. The last returis show that the
increase_is still increasing; and that, although

-some suffering has been produced among British

operatives by the cotton famine, and some mills
rendered less valuable, the suffering is compensated
in another quarter by an excessive and unparalleled
consumption of linen.

These facts show that linen manufactures here
are starting at the right time. The creation of so
good and anddea a demand cannot but carry up
prices. The duties will be added to that cost and
render linen manufactures vory valuable. We have
some manufactures of this kind and évidently need
more. Their erection will lead to the immigration
of skilled operatives, and thus we shall be per-
mangot gainers through a lesson ‘and diacipline of
loss, It will also stimulate the. prodution of flax
and hemp, and.thus we shall have another crop
added to the vast variety that already vary our
agriculture. Kentucky and Missouri cannot supply
eveun their former yield now. Other States muy
therefore prepare to meet a profitable demand, and
do it safely,-since it has been shown.that flax-grow-
ing does not injure the soil, as it was supposed to
do.— United States Gazelte.

The Subinarine Cables of the Worlds

From_an official commuaication of the Gutta-
percha Company, London, to.Cyrus W. Field, Esq.,
1t appears that .32 lines of .snbma,ri‘ne cable -have
been:laid by: English firms in different. parts.of the
world, ell of. which" are .in_successful .operation
with the exception of that between France and
Algiers, and it is pupposed that that was injured
by lightnibg. * The longedt Tire in”otieration is
that hetween Malta and - Alexandria; 1,556 miles.
The deepest water.in which working enble rests is
1,550 fathoms—1% milee—between Toulon and
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Corsica. The aggregate length of working lines

iven in the tahle is 5,105 miles, and this does not
suclude a number of short lines laid” in ‘différent
parts ' of the world,  nor those’ laid by Felten &
Gailleaume, of Cologne, amiounting ti more than
1,000 miles. Oné line has heen'laid 13 ‘years, five
have heen laid 11 years, four 10 years, and ‘others
ghorter periods. =~ -~ - -~ - '

o Biscellunenus,

PUBLIC DRINKING FOUNTAINS.

. The Metropolitan Association has been instru.
miental in the erection of nearly eighty fountains,
The number is lurge, but the mouths are wany.
Others bésides the 'positively poor will occasion-
ally satisfy thirst by drinking from a fountain
which has a fair and attractive appearance. Clerks
and others, of & somewhat superior grade, and par-
ticularly young people of almost all ¢lasses, relish
a draught of cleir, cold water in the heat of the
day. 'T'hese eighty fountains are planted in. the
midst of three millions of people, and Mr. Gurney’
states that not less than a quarter of a million of
peraons drink of them daily during the heat of the
year. But must we coneider the remaining two
millions and three-quarters indifferent to the lim-
pid tricklings of these beneficient institutions? If
we calcalate that one-third of the metropolitan
populaticn are of an age, statis, and moade of life
which may render a public drinking fountain oe-
casionally aceeptable to the individual, we find that
at the rate of water drnking alvendy observed the
matropolis ought to have 320 fountains instead of
80. Then there are the cattle, and of coursre the
dogs. Inregard to the latter thera is the * [Iume
for lost and Ssarving Dogs ;”’ but Mr. Gurney has
a special regard for the *‘ thiraty”” ones. When
we remember what hydrophobia means, our very
selfishness may be quickened with philantrophy,
and we may feel the importance of satisfying even
the thirsty cur, 8o as to leasen the risk of vur being
bitten by that worse than aa Indian tiger—a
“ mad dog.” 1Itis hard to imagine how much the
inferior creation may suffer from thirst in oar arid
streets during the hent and drought ‘of summer.
The spectacle presented by oar horaued cattle, -and
even by the poor helplesa sheep, as they are driven
through our streets when the weather is fur from
cool, 13 often anything but creditable to -vur eivil-
isation, - Mr. ‘Gurney says that,**‘ the provision
made for the relief of the sufferings of cattle and
dogs from thirst falls far shors of what is required,”
and we van readily believe it. Nor is it cunsistent
with the public safety to igonore the fact. Thirst
and fever are almust synonymous, and a mad bull
is’even ‘worse th «n'a 'mad ‘d’rx , while the sufferings
of cattle befure they aré killed may account for the
deteriorated appearance so often presented by our
beef and mutton, ahd which is in striking contrast
with the tempting-lovking juints to beseen in the
shops of provincial butchers.— English Pupér. l

"; [If drinking fountains such as above describéd
could be established in all. our cities and populous
towns'in Canada, they would prove a great conve-

nience as. well a8 comfort to_thirsty pagsers-by, and
would serve the cause of temperance and morality
more perhaps. than almost-any other simple inati-
tution, Multitudes during our warm gummer daye
are drawn to the taverns to’ procure wherewith to
slake their thirst, who ‘would.otherwise, if such
fountains wero provided, abstain from the intoxicat-
ing cup. . Could not our municipal .authorities' of
towns- wherein. water-works exist, have sinmiple
water-taps placed in shaded nooks around our market
places, and along our principal thorovghfares ; and
80 as to seoure a clean glass and a pleasant drink
at oll times, place such taps in:care of aged or in-
firm individuals, who might charge « cent a drink
to all persons able to pay—thus effecting a public
good, and affording an honest livelihood to such
us would otherwise be dependant upon the chari-
table public for a subsistence. Where water-works
are not iu existence, public pumps might be estab-
lished under similar regulations to those above -
suggested.—Ep. JoURNAL.] o

The Big Treeca of Californiae - .

Let us walk upon vhe ** big tree” stump! You
see it is perfectly smooth, sound and level. Upon
this stump on the 4th of July, thirty-two persons
were engaged -in dancing four-sets ot cotillions at
one time, without suffering any inconvenience whas-
ever, and besides these there were musicinns and
lookers on. - e R

Across the solid wood of this stump, five feet and
a balf from the ground, (now the bark is remuved,
which was from fifteen to eighteen inches in thick-
ness), measures tweaty-five feet, and with tlie bark
twenty-eight- feet. - Think for- a- moment; the
stump of 2 tree exceeding nine yards in diameter,
and sound to-the very center. . This tree employed
five men for tweaty-two days in-felling it, not by
chopping.it down, -but by boring-it-off ‘with pump
augers, ~ After the stem was fairly severed from
the stump, the: uprightness of -the tree, and the
breadth. of its base austained -it in’ its pusition.
To accomplish- the feat of throwing it over, about
two and a half days were spent in inserting wed-
ges dnd driving them in by the butts of trees, until
at Jast, the noble monarch of the forest was forced
to tremble, and then tu fall, after braving “ the
battle aind breeze’” of nearly three thousand years.
—This noble tree was three hundred and two feet
in height, and ninety-six feet in circumforence at .
the groand. - - - o e

A sheirt distance from the above lies the prostrate
and majestic body of the ** Father of the Foreer,”
the largest tree of the whole group, balf buried in
the soil. . This tree measares in - ciroumferénce at
the roots, oue hundred and ten - feet:- It is two
hundred feet to the first branch. By -the trees
that were broken off when' this-tree buwed its
proud head in its fall, it is estimated that when
standing it could not 'have:been less than four
hundred and thirty-five feet in -height. - Three
hundred feet from the roots, where it was brokea
off by strikiniz against another tree, it is eighteen
feetin diaﬁlet,er.'—‘Hutchm'f Wonders of. California.



