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I’.ROVINCIAL EXHIBITION FOR 1864.

The next Annual Exhibition of the Agricultural
Association for U. C., will be held in the city of
Hamilton, during the week commencing on Tuesday
the 26th of September next. The Prize List of the
dris & Manufactures Department will be found in

this number of the Journal, to which we call the.

particular attention of all who may be in a position
that will enable them to contribute of their fine or
endustrial art products. :

It will be noticed that the prizes very somewhat
from those offered at the.ast Exhibition—several
of the unimportant ones having been struck out, and

"o fow new ones added, such as for resin, tar, tur-
pentine, and a few other new neatural or mechanical
products, and that the prires have been increased
in amount for mony of the more important items,

With a view to aiding in the development of the
flax interests of the province, the council of the
Association, in addition to the liberal prizes offered
by the Association and by the Canada Company
in the Agricultural Department, for raw god
scutched flax, bave now offered in this department
two very liberal prizes of $60 and $40 respectively,
for the “ Beat 6 varieties of linen goods manufac-
“tured in Canada from Canadian flax; each
* specimen of cloth to contain not less than 12
¢ yards.” We look for & epmted competition for
these prizes.
~ We would suggest to our mechanics and maou-
facturers that they commence early to prepare their
articlesfor Exhibition—goods gotup in a great burty
and at the latest moment,are seldom got up well,and
- are in almost all cases sent in toolate to be classified
and arranged, causing much dissatisfaction not
only to the judges, but to the competitors themselves

and to the public. Manufacturers should also be

_ cautioned against putting a larger amount of work
and finish upon their articles than is necessary or
appropriate to fit them for the purposes to which
it is intended they shall be adapted. The instruc-
tions given to the judges are, that their decisions
shall be ‘based on the combinatian of quality, siyle
and price, and the adaptation of the article to the
purpose or purposes for whick i is intended. A
strict observance to this principle in the preparation

of goods, will'prevent dlsappomtment to many who
would otherwise fail to obtain prizes.

At every Exhibition we notics & large amount of
fine and elaborate work on =articles of the coarser
and more useful kinds, entirely out of place and
inappropriate, except in articles of luxury and
ornament, and manifesting a great want of proper
taste in the producers. The very height of excel-
lence in a manufactured article consists in- the
maberial and workmanship being good, and that
both these shall be applied with such good taste
and appropriateness as shall thoroughly adaptit -
to the use or uses for which it is intended, and so
as to be afforded at such a price as shall suit the-
requirement of the market for which it has been
prepared.

Space will not allow of our publishing the Rules
and Regulations in this number, but we shall
endeavour to do 8o in the issue for May.

FLAX AND LINEN MANUFAOTURES
There is every prospect of a large increage in the

| growth of flax in this province during the coming

season, over former years, and of the erection of
several new flax scutching mills in addition to those
already established, and to the six or eight machines
of Rowan’s, and Sandford and Mallory’s, now in
use in various districts, Messrs. Perine Brothers,
of Doon, in the county 6f Waterloo, have in oper-
ation four scatching mills, besides rope, cordage
and twine works; and are now erecting machinery
at & cost of some ten thousand dollars, for the
manufacture of linen goods. Wou see no reason
why, with the raw material produced in the
province, we should not largely manufacture linen
sheetings, towellings, tickings, sail cloths, baggings,
cordage, twines, and linen thread for domestic
mixed cloths, for home consumptiion. The liberal
prizes offered for linen goods at the next Provincial
Exhibition will, we trust, furnish- a satisfactory
index of the progress which will by that time bave
been made in this branch of our new manufactures,
although we cannot expect to attain to any gteat
results by so early a date.

Owing to the scarcity and high prices of oll kinds
of cotton goods, and the certainty of their continuing
so for a long time to come, & more favourable period
than the present cennot arise for establishing linen
manafactories in the province. The high pricesjof
cotton goods are sure to be upheld sufficiently long
to develop new entérprises of this kind that may -
now be commenced, and should. the cotton market
three or four years hence, correspond in prices
with those ruling previous to the war, the inci-
dental protection given to home manufactures
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by the imposition of a necessary revenue tariff will
then be ample to ensble the manufacturers to
. ‘compete in their products with imported goods.
“‘We have in our cities, towns and villages, an
‘abundance of female and juvenile laborers, whose
.gervices could be made available in such manufaé-

tories, but which is now a burden on thecommunities

‘wherein it exists.

These industries would also be the means of

.starting into existence rope and cordage works:to
use up thecoarser portions of the flax, not adapted
-for the linen cloths ; and in connection with other
:flax products we hope ere long to see oil mills
-established for the manufacture of linseed oil, and
have no doubt but a fair return for capital thus
invested would be realised, as there is a home
.market for a much larger quantity than we can
‘produce for some years to come.

LINSEED OIL AND OIL CAKE,

The March number of this journal contained a
-yory excellent article from the Grocer, on the
-manufacture of rape and linseed oils, as conducted
by an extensive English firm. This subject bas a
peculiar interest in Canada just now, from the fact
that the cultivation.of flax and flax seed is becoming
extensive both in the Upper and Lower sections of
the Province, and will, in all probability, soon be
reckoned amongst our staple produacts.

The manufacture of :0il and oil cake has been
-commenced in Montreal and one or two other
localities, and efforts are now being made to estab-
lish a joint stock company in this city, to be under
the management of Mr. Banks, .a gentleman
. recently from England, and who is most thoroughly
‘acquainted with this branch of manufactures.

A meeting of a few of our merchants and basiness
. men ‘was held at the Corn Exchange, on the 17th
‘of February, when it was resoled *to form s
--.company under the Limited Liability Act, with a

~.capital of $10,000, to be incrensed afterwards if
found desirable; believing that such a manufacture
“ would be found of great benefit to the city, the
surrounding country, and the stockholders, ”
About one half of the necessary amount of stock
-has been subscribed for, and with such probabilities
of realising large returns on the capital proposed
-to be expended, as has been shown by those
interesting themselves in organizing the company,
- there is not much doubt but the whole will soon
.be taken up. We have seen the names of those
who have already become subseribers for stock,
- and are satisfied that no more reliable .parties can
-'be found in this eity.
‘We have no very certain means of ascertaining

the exact quantity of flax seed grown in Upper
Canada for the past few years, but bave reason to
believe that in 1862 it was from 25,000 to 30,000
bushels; and that in 1863 the produce had increased
to about 45,000 bushels, Reserving 5,000 bushels
of this as seed for the present year, would leave
about 40,000 bushels to be manafactared into oil
and oil cake,

Messrs.- Lyman, Clare & Co., of Montreal, have
already purchased of last year’s crop, about 40,000
bushels of seed, which would seem to indicate that
the entire year’s produce would largely exceed our
estimate ; but they have no doubt secured a Ifarge
proportion of Lower Canada growth, as flax is
extensively cultivated there.

The cost of machinery for an oil mlll with one
double hydraulic press, steam engine, bedstonss,
tanks, weighing machine, and all other maochinery
and fittings necessary to complete such an estab-
lishment, is estimated to be under $5,000. Sucha
press and machinery would work 400 bushels of flax
seed per week, which estimated at $1.50 per bushel,
and with wages of the various hands necessary to
work it, cost of fuel, casks, remt, freight and
sundries, would amount to a total weekly outlay
of about $760. The return for this ezpenditure is
estimated at 400 gallons of boiled oil, 300 gallons
of raw oil, and 168 ewt. of linseed cake, which, at
present market rates, would realise the sum of

-$1,007; or a profit of $247 on the week’s operations,

towards wear and tear of machinery and dividends
to stockholders,

The quantity of oil produced by this machinery
could be largely increased, if necessary, by working
pight and day, as is usual in English oil mills ;
but on the lowest estimate as here given, there
would be & consumption of at least 20,800 bushels
of seed per annum, at a total cost of $31,200 ; pro-
ducing 36,400 gullons of boiled and raw oils, axd
8,736 cwt. of cake, representing at present prices
o total value of $52,364 ; or a saving to the country
of upwards of $21,000 per annum on the working
of a single one press mill, by manufacturing the
seed at home instead of sending it to a foreign
country, and importing the oil therefrom for our
own consumption.

This one illustration will serve to show the
immense advantage of having such manufactures
conducted within the Province, as can be supplied
with the raw material of native production, and for
whick a home market is already established.

The following is the prospectus of the company
referred to, which we hope soon to see in operation :
Prospectuss

The objects of this company are to erect suitable
mills in Toronto, for the manufacture of linseed oil
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and oil cake from flax orlinseed. Owing to the greatly
jncreased breadth of land sown with flax in Upper
Canads the last fow years, of which the present one
promises to exceed all former years, avy diffioulty
which might prevlously have existed in obtmmng a
sufficiency of the seed, is at once obviated. The con-
sumption of oil in tkis Province is neoessanly very
large, and the demand is at present enpphed from
Eoglaud and the United States, with the exception of
that manufactured at Quebec and Montreal, C.E., and
Bridgeport, C. W., which forms & very insigoificant
portion. The mumufaoture.has been found very re.
munerative. It is evident that the oil manufactured
within an essy distange of where the seed is grown,
can be sold to much better advantage than oil which
bears the necessary expense of freight and other
charges from England, and has to pay a daty of twenty
per cent. before going into consumption; it is also
-certain that the cake will meet with ready sale at
remunerative rates, on account of its well known
fattening quelities, and being particularly adapted for
milch cows; this -fact being fully established in
England, the guantity and quality of the milk and
butter produced from the use of it being remarkable,

There is not'a doubt of the suceess of this enterprize -

as the want of an il mill bas long been felt in this city
and its. vicinity. Toronto iz admirably situated for
the purpose, being the chief seat of trade in Upper
Canada, and being a distributing point, and in & cen-

- tral poeition commanding the trade of Upper Canada,
offers superior inducements for the erection of mills
at this point.

The cultivation of flax in Canada will add very
niaterially to our resources, and the Government being
alive to the importance of the subject, have done a
great deal to assist private enterprize in developing
this rapidly growing trade. It remains only to erect
the necessary machinery to avail omrselves of the
advantages of our position, to retain within ourselves
the benefits of o manufacture which is protected by so
large a duty, and is in such demand, besides assisting
the general progress of the country. The profits to be
obtained have been satisfactorily ascertained by parties
of great experience in the trade, and allowing liberally

Jor all contingencies, twenty-five per cent. is coufidently

expected.

MACHINE STRETCHED LEATHER

Our motto is “Encourage Home Manufacl;ures »:

by purchasing them in preference to imported

goods, whenever they can be obtained of good

quality and at fair market prices. This is a traly
patriotic principle that all who desire the well-being
of their country should endeavour to carry out, and
will be sure to re-act to the benefit of the purchaser,
o8 well as the manufacturer and the public
generally ; for by such means will capital be kept

.

in the province — manufacturing communities
created to furnish home markets for agriculturists
—surplus populations of cities and towns not
adapted to agricultural pursuits furnished remuner-
ative employment—and a certain degree of inde-
pendence of foreign nations for supphes of the
necessaries of life established.

The machine shops and factories of the province
use large quantities of machine stretched cemented
and riveted leather belling, herotofore beught prin-
ocipally from our neighbours on the south side of
the lakes, Mnr, J. C, McLaren, of Montreal, has
just forwarded to the Museum of Manufactures of
the Board of Arts in Toronto, & card of several
samples of this description of belting of- his own
manufacture, comprising widths from 3 to 12inches,
single and double; round twisted lathe belting ;
and rounded leather cord to be used for all purposes
for which ordinary sash-cord is used.

This belting is of excellent quality, and can be
seen at the Board Rooms by any person who may
desire to examine if. Price lists for the various
kinds of belting, and also of different sizes of
fire-engine hose manufactured by him, are attached,

If the manafacturers in all new branches of
industry in the province would follow the example
of Mr. McLaren and a few others, in sending
specimens of their productions to the Board, a very
interesting museum of home manufactures would
shortly be formed, which would afford to strangers
visiting us 8 good idea of our manufacturing
capabilities ; and to the contributors themselves a
medium for submitting their productions to the
eriticisms of the public. Mr. McLaren’s advertise-
ment appears on the cover of the journal.

MECHANICS’ INSTITUTES RE-UNIONS.

When in the winter of 1862-3 the mansgers of
the Toronto Mechanics’ Institute first originated a
series of entertainments for their members, of an
amusing as well as instructive character, under the
appropriate name of [Re-Unions, they conferred a
benefit on other Institutes besides their own. These

| gatherings have not only become very popular, but
| profitable, promising to be of great pecuniary

benefit to the impoverished treasuries of many of
these useful Institutions.

Wenotice that the Hamilton and Gore Mechaniecs’
Tustitute held the first of a series of these Re-Unions
on the evening of the 6th instant, when the Direc-
tors were gratified by having their large Hall «“ filled
almost to overflowing,” and no doubt realised a
very handsome profit therefrom.. .

These entertainments were suggested to the
Hamilton Institate by a letter from the President
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of the Institute in Toronto; and as the information
there given may be interesting to other similar
bodies, we insert the letter and comments thereon,
as published in the Hamilton Evening Times of the
12th ultimo. .

¢ We have great pleasure in drawing the attention of
our readers to the following letter. There are two
véry strong reasons why the suggestions thrown out
in it should meet with serious attention. It is worthy
of attention and support as a scheme devised to free
the Mechanics’ Institute here from its financial em-
barrassments, and aid in freeing it from the debt which
now clogs its energies and impairs its usefulness.
Secondly, it is worthy of attention on account of its
own intrinsic merit. In Toronto, where we believe
these Re-Unions were first got up, they immediately
became popular. Not merely were full houses secured,
but on mapy occasions hundreds had to be refused
admittance on account of want of room, and that in &
hall quite as large if not larger than our own. We
understand that the matter will be at once taken up
by the Board of Direotors here, and that there is every
probability that the first of a series of Re-Unions will
be announced for an early day. = All that is needed is
that those competent to render assistance should do so
promptly and willingly. If they do the Re-Unions
must be successful, if there is a particle of literary or
musical taste in Hamilton. The following is the letter
referred to :—

ToronTo, March 9, 1864,

My Dear Sir,—I have just received a copy of your
annual report, and regret to notice that your Institute,
like mapy others, is labouring under financial difficul-
ties; I also notice the canvass you propose to mak,
amongst your members and others for special subserip.
tions toward meeting your liabilities. Why I now
address you is to suggest another mode, auxiliary to
the canvass if you please, as available for raising
" funds; thatis by holding a series of Re-Unious similar
to those now being held by our Institute. You have
an admirable Hall for the purpose, a Military Band
is stationed in your city, which no doubt might be had
occasionally if considered desirable, and you have
sufficient available musical and literary taleat in your
community to render them successful.

When our Re-Unions were first organized, it was
with a view of bringing the members of the Institute
together to spend a pleasant eveming in literary,
musical and social intercourse ; they have now become
& source of profit to the Institute, and of cheap and
popular entertainment for the public, of an elevating
character.

Our charge for admission is ten cemts each person,
and we have usually from 900 to 1000 in attendance,
For the first series of ten, member's season tickets
were issued, admitting a gentleman and two ladies for
one dollar ; ond although this charge was too low, yet,
after crediting to the reat account the sum of $16 for

each of the ten entertainments, & net profit of $170
was realised. Four special Re-Unions have since been
held, no seagon tickets being issmed, and the profits
realized, after charging against the proceeds the usual
amount for rent of Hall, has averaged $30 per night.
We pny & moderate remuneration to a musical
conductor, who attends to rehearsals and plays
Sccompaniments when necessary. We occasionally
engage some professional talent, which is also given
to the Institute ata moderate remuneration. Amateur
assistance is generally given gratuitous.

- On four occasions the band of Her Majesty's 16th
regiment has been secured, and with very satisfactory
results—their performances being always popular.

I think it is now demonstrated that, by judicious
management, these Re-Unions may be rendered not
only subservient to the healthful and elevating recrea-
tion of the people, but to-the relief of many of the
Mechanic's Institutes from their financial embarrass-
ments, Several Institutes bave already made a
commencement, of which I motice those of Whitby,

_Cobourg, Newmarket, Bradford -and St. Catherines.

and I believe with considerable success. I beg to
direct your attention to a letter from Mr. Longman,
our very efficient Secretary, to one of the Directors of
the St. Catherines Institute, which you will find in the
January No. of the Journal of the Board of Arts and
Manufactures, for further details of management of
the Re-Unions.
I am, Sir, yours vexy truly,
W. Epwarps.
President Toronto Mechanics’ Institute,

Alexander Rutherford, Esq., Superintendent
Hamilton and Gore Mechanics’ Institute.

NOTATION.

The following letter and comment refers to an
article in the January number of this Journal,
originally copied from the New York Post. Neither
the writer of the letter, or the editor of the Reporter,
appears to be aware of the fact that by the French
system of notation—now in general use-in the
United States and Canada—the billion is not equal
to & million of millions, but to 2 tkousand willions ;
a trillion to a thousand billions ; a quadrillion to a
thousand trillions, &, With this explanation, the
writers will see that the amount * eighteen septil-
lions ” is properly expressed by 24 ciphers after 18,

Sangsters’s Arithmetic, the authorised test book
of the Council of Public Instruction for Upper
Canada, on systems of notation says : * For a cer-
tain distance, the English and French methods of
division agree ; the English billion is, however, a
thousand times greater thon the French, &c. &e.
‘We shall prefer the French method.”

o the Editor of the Sanitary Reporter.

Sir,—In the srticle on * The Wonderful Proper-
ties of Figures,” which you have inserted in yester-
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.day’s paper, (No. 34) I was surprised to find that
the amount “ eighteen septillions,” waa expressed
by 24 ciphers after 18, ‘ '

Now, you must know that those figures express
18 quadrillions, not 18 septiflions; a billion being
equal to a million of millions, not a thousand mil-
lions ;" a trillion being equal to amillion of billions,
not a thousand billions ; & quadrillion being equal
to million of trillions, not a thousand of trillions,
&e.

And, therefore, to express 18 septillions, one
would require, after the 18, 42 ciphers, thus :—

geptillions gextillions quintillions quadrillions  trillions
18,000,000; 060,000; 000,0600; 000,000; 000,000 ;

- billions  millions.
. 000,000 000,000.

I think this old way of placing a semi-colon
‘between each 6 figures, and a comma between each
jutermediate 3, facilitates notation.

I noticed o few years ago a similar error in a
leading journal, in its article ou Japanese policy,
quintillions being treated as only equal to thousands
of quadrillions, and quadrillions a8 equal to Zhou-
sands of trillions, &e.

I am, sir, yours obediently,
CyrIL A. GREAVES.

[Weé inserted the paper alluded to in this letter
without any comment. It was a reprint from a
respectable Canadian journal, and we published it
{yet, at the same time, doubting the accuracy
altogether of the calculation) for the purpose of
exciting some correspondent to go thoroughly into
the subject, and we are much obliged to Mr,
Greaves for his communication. With the well-
known formula, and a table of logarithms, it is
no very difficult task to arrive at the truth.—
Ep. 8. R.]

The Board of Jots and Flanufactures for Wpper Camad.

PROVINCIAL EXHIBITION.

PRIZE LIST—ARTS AND MANUFACTURES DEPARTMENT. R
The following is the Prize List of the Arts and Manufactures Department of the Agricultural
Association’s Exhibition, to be held in the City of HAMILTON, on Tuesday, Wednesday, Thursday,
and Friday, September 27th, 28th, 29th, and 30th, 1864. The Rules and Regulations will be published

in the next issue of the Journal.

CLASSIFICATION OF PRIZE LIST.

ARTS, MANUFACTURES, LADIES’ WORK, &e., &o.

Class 40—Cabinet Ware and other Wood Manufactures.
¢« 41—Carriages and Sleighs, and parts thereof.
¢ 42—Chemical Mauufactures and Preparations.
¢¢  43—Decorative and Useful Arts; Drawings and

Desigus.
< 44—Fine Arts.
¢ 45—Groceries and Provisions.
<¢  46—Ladies’ Work.

_ % 47-—Machinery, Castings, and Tools,

“ 48—Metal Work (Misoellaneous) including
Stoves. :

Class 49—Miscellaneous, including Pottery, and In-

dian Work.

¢ 50—Musical Instraments.

¢« 51—Natural History.

¢t §2-Paper, Printing, and Bookbinding. -

« §3—Saddle, Engine Hose, and Trunk-makers
Work ; -and Leather.

¢  p4—Shoe and Bootmakers’ Work, and Leather,

¢«  H55-—Woollen, Flax, and Cotton Goods, and Furs,
.and Wearing Apparel. ,

¢ b56—Foreign Manufactures.

Class 4.-0—0&1)&0(. Ware and other Wood Mauufactures.
Cabinet Ware,

Sect. 1st Prize. | 2nd Prize.
1 Bed Room FurBiture, 8et 0f ..coeivreree vesvennee coeree sreernnes vossrsssoase soernsncosorsersesressesses $10 00 6 0Q
2 Centre TabIe ... ccceiiuirriecnnsannecoranssossrvoss sesens roossrnse sosnoosss avoses srssssivasssssssonsassonne 8 00° 4 00
3 Drawing RoOM S0f.cces teeriiinenee vreervene rvueeses sovtossssass saesbe sovsse sae sotsssssr sossan vennes 8 00 4 00
4 Drawing Room Chairs, 86t 0f... ... ccevaenecerresenriesvsnens comonssonvansesser ves ssssssvessesarsorses 8 00 4 00
5 Dining Room Furniture, 86t 0f.......ceieereeces coreerrrererarsre sesnsasss seororssssessssssssssssones 10 00 6 00
B Side BOATd....ceueiieeiiriisrees vecsroses sevacesre svsonr recsecns sonsoe son s ses sortn onestennsssarssense 8 00 4 00
T WOTALODO ceevarerven seeerensnsersesctsnrerescaeses sonnsose sre sonte svssonsassen st saoss sesrossssensssecse 0 00 8 00

. Miscellaneous.
8 000Per8 WOTK coviueriiieiiiiiiieniiciennecrensseresesssesorsos sre sosons sussne sos sos sre susass oor . §6 00 43 00
9 Corn Brooms, 1 d0Z .u.eeuiiiiiieesuiieestranesnons sereeeersrsorssssrsorsassasiiosasssesssosnassesarses 2 00 100

10 Handles for Tools for Carpenters, Blackswiths, Gunsmiths, Watchmakers, &c., &o.,

COMECLION Of ceirreisroer e iiiraesivisves bessse orecan veecre son avsssassssnsssssnereesrssorsosasesssens S 00 4 00

11 Joiner’s Worlt, 88800tment 0f iieee.uusies teeeunren cerunsvnrons sos cos arsasssnsassacesssaasssssrsscsionnes 8 00 4 00

12 Machino-wrought Moulding, and Flooring, 100 feet of each......eueeens tessresserrcrearnenses 6 00 3 00

13 Turning in Wood, colleotion of 8PECIMEnSs .......c.veieisesne srrareresiorsnisrsesmsssnsosasnnces 6 00 3 00

14 Turned Hollow Wooden Ware, 2S30rtment Of..........veeevorer ciessssossssosssssscosssossoases 6 00 8 gg

8 00 4

16 Veneers from Canadian Woods, UNATEBEER ..uueeeus esereens corsnrnassessosns sosansoreons oesensn
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Sect, Clags 40— Contiiued. 1st Prize. | 2nd Prize.

16 Veneers from Conadian Woods, dressed and polished wueceieisnerereeanereenssios sesvvese oo 8 00 4 00

17 Wash Tubs and Pails, three of eaoh Fnctory mude.. . . 4 00 2 00

18 Willow Ware, six speclmens 4 00 2 00

19 Exira EntrieSicccicecccccocercanense

Class 41—Carriages and Sleighsy, and Parts thereof,

Sect. 2nd Prize.
1 Axle, wronght iron......ccivimiirnrineciioninnens 2 00
2 Beat Shafts, hall & dozen ...coueienniencenes 2 00
8 Bows, for Camage Tops, two 8ots....... 2 00
4 Buggy, double 808ted.icecers srereesrrseners ssrnrnes sesareses 6 00
6 Buggy, smg1e seated ... . 5 00
6  Buggy, trottig..... cecveriserertionsiono serecsne; eeesrsresor arses 3 00 .
7 Carriage, two-horse, plensure ies areces ssesre soss ~ous vesoes vessess 8 00
8 Carnage, 0NB-HOTEO PlENBUTO..ivetsssvorarss  tonessrorseeses sessrvecs sueseererronavess sessonoioverens 10 00 6 00
9 Carriage Hubs, Rims or Fellows, and Machme-made Spokes, he best. nssortment veee© 7 00 4 00

10 Dog Cart, single horse... . . 7 00 4 00

11 Ezxpress Waggoh......ieeess 7 00 4 00

12 Sleigh, two-horse pleasure.. . seesen seren sesatessirresssnnsensensenseaseeres 14 00 8 00

13 Sleigh, one-horse pleasure ...... o0 eerss aruesses tos cusressssatn s ¢ bebaveassnsrenseaserseeserosererses 10 00 6 00

14 Springs, one set steel CAITIRZE cvveeeriiterarnensens 8 00

16 Sulky, troftiDZ....c.iiveereesvorerse seneerresses rsossrecsernnssseeesanee 3 00

16 Wheels, one pair of carriage, unpainted....... . 2 00

17 Extra Entries....ccccceeeens vavsraces sesonsves sooaonvonsones

Sect. 2nd Prize.
1 Essential Oils, assortment of $4 00
2 @Glue, 14163 .o reeirecaresenes 2 00
8 Isingless, 1° lb v 2 00
4 Medical Herbs, Roots and Plnnts, native growth e 7 00
6 Oils—Linseed, Rapb, and other expressed kinds...... .. 4 00
6 Qil——Coal, Shale, OF ROCK vevieniveerorerarcrecns coenen vue veisrervesransessenssareaesssanes 0 00 4 00
7 O0il, Neat’s foot, half gallon.... . . . 2 00 100
8 I’rmtmg Inks, an agsortment... . vearsene 3 00 2 00
9 Resin, 80 ths,, . P P PR > I8 11 8 00

10 Tar, 1 gullon 000 saves veetoracronsrssavies sos drosanes ievesstntesanissrosssoranns soresaraes 8 00 2 00

11 Turpentine, spirits of, 1 Zallon...cueireecet sirnreise sisorsis srveersesssenss cavssssssosessossnsss O 00 3 00

12 Varnishes, 8380rtment 0f v eee cesres seetrererascorsiiseses ser crnssnss s vessonsssracsssserassossarerses 0 00 4 00

13 Extra Entries eeceecsceeceeeressesens

Clasgs 43—Decorative and Useful Arts; Drawings and Designs.

Sect. 1st Prize. | 2nd Prize.
1 Carving in Wood...... U U OO UV UURURPUOR -3 Lt 31 -§6 00
2 Drawing of Machinery, in perspectwe et cetes sitonesns ssees sus srsesese ses ses aenanes . 6 00 4 00
8 Decorative House Painting...... coeeerses torsre v vercessonsoscosonesne 6 00 4 00
4 Engraving on Wood, with proof. heross ses soreenaneann osssusonn srsene 6 00 4 00
6 Engraving on Copper. with proof.... 6 00 4 00
6 _Goldsmlth’s Work ..oeversvinner eoeen 6 00 4 00
7 Geometrical Druwmg of Engine or Mxll Work coloured cevesseennenee 6 00 4 00
8 Lithographic Drawing, ploin....cecrennne vorsnerescorcsenionrevanse 6 00 4 00
9 Lithographioc Drawing, coloured... .o..». et re0as eaversanesrtern ot caveseess srsssreesreses 6 00 4 00

10 Mantlepiece in Marble.....cvus wen e eeernsseass oveseare sarsasesssresesses 10 00 6 00

11 Mathematical, Philosophical and Surveym 5 Instruments, collection D AT 15 00 10 00

12 Modelling in PIASEOr... ccivei cearsres ot vnrsoeane tosassvonsessrrnecsrons sunon e oesves wee 6 00 4 00

13 Monumental Hendstone . srvecsonsensinsanes 6 00 4 00

14 Picture Frome, ornamented gll o creserses veves sre mine s asssssansionaienes D 00 8 00

156 Pepmanship, business band, wnbout ﬂotmshes e vensee cersrsssversissnavevernses 4 00 2 00

16 Penmsnship, ornamental ... Coresnnas . cosestirisonsensinnnnes 4004 2 00

17 Senl Engraving, collection of impressnons oo sevess vee sas ses sesssrese sussesessvorareses sreapuvcsses O 00 4 00

I8 Sign WritiDZ cececereverriiircreranireeiscocecssossorronses sossensrenssossvenes stnsassss vovsas ovososseases O 00 8 00

19 Silversmith’s Work ...... Sl eeseeis et oes setereans s 0rrettes srebrees - 6 00 4 00

20 Stained Glass, collection of BPECIMERS....ceeieevesvevsares vurss 12 00 8 00

21 EXUra BRUIieSacecs voerocrrerssooses sresonssscrsses ossre soness vsee

Class 43—Fine Artss
Professional List—Oil. . :
1st Prize. | 20d Priza,
1 " Animals, grouped or single......... csrrs it e s s e aevessnsssnsnsses ses ss sessersne $1200 &7 00
2 Historical Paioting ... veerressen et eae she sus ses et ass sents vesene vevesrereseesssssesss 1200 7 00
8 Landscape, Capadian subJect v ievessnee eruranane orneraneves srnearsss vus aesassore sussnsaseseranevovers 12 00 7 00

¥ ANl parties exhibiting In competition for prizes in this class, must deliver their goods to the Secretary of the Board of Arts and
Manufactures, Toronto, by the lst of September, with a view to having a proper analysis made prior to the Exhibition.
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_Crayon, coloured.....

. Pencil Portrait, from Original Slttmgs......... eetstannate reers e sesesaire beos o sesetnse st sesers

" Barley, Pearl, 25 lbs............

Extrn BitriOn weesceesservarenssoranesreaesosssonsenrorsrs svnses sossesves sbs 430 008 000 se00iatos presss sss sus

Class 44—Conlinued, 18t Prize.

Landscape. or Marine Painting, not Cn.nadmn subjeot... ceensae 10 00
Marine Painting, Canadian subject ..... TR eesee 12 00
Portrmt, from Original S\ttmgs vveeves srasreses aee ben ees s seterenissesane 10 00

In Watcr C’oloura .
Animals, grouped or single ........ ' cresrertanaanes ansatse sesnrnsonresrirsas ¢ 00
Flowers, grouped or 8ingle.....cces veuesarsiesasions . veses 7 00

.Landscape, Canadian Bubject......ouicereesssssserersontoosrenes ...'..... cresseanteorensentasennnosnene 1 00
.Landscape or Marine Pmntmg, “mot Cunudia.n subgeou seerae sraseses savesssiensesssenre senves 7. 00

Marine View, Conadian subject...oees cvisisesens vesser entasnnns survasensatenessorvenarsasscnasninns 7.00
Portrait, from Original Smmgs.... boseesnsretiient seaeetses coraerase sresas _ 6 00

Pencil, Crayon, é'c.

Crayou, plain ........
Crayon Portrait, from Ongmal Slttmgs esanass te
Penoil Portrait, from Ongmal Slttmgs o bos sne ansassses sennes sns buy ves ses ate see wiserose obe
Pencil mexng Ceve e ane e teesessoes meesesres Savers sorenees senter sesaneees vussansun bee bos assan
Pen and Ink SIEECD oos wve sssssere sunnssssn srvesasse 4o srssreseave sursssare srassress sevaseess ors sesses

Amateur Lzst——Ozl

HIOBHO®
o9 [=]
888888

Animals, grouped or 8inglo... .cuees vericrere verner eebenneecenees s es pesear rsesben e 8 00
Historical, PAIBUDE «eeerses cee coenvesassorvns sreresnse ses srovse cosess sesane srvos sassonens sevsenoraonsoss 8 00
Laundscape, Canadian subject..... .coveeren s O L1
Landscape or Maripe Pamtmg, ‘not Canudm.n subject resses serensvns sosssnens sanvss sesrreranees . 8 00
Marine Painting, Canadian subJect ..... wee weeeres crvierreneor senst sareniaessvesns wrvenanr aresee 8 00
- Portrait, from QOriginal Sjttings......... certerirt serernensesses sas aas srnase vensesans sosesssssaresreans 8 00

In Water Colours. .
Animals, grouped o BINEIE . eceries teerrn onereratreiaiiiiranss ssetar snnsnsissesseonen s setsenare
Flowers, grouped or single...... Ceeeseseanene sen busres ser oo tessteere soons
Laundscape, Canadian subject... ves ssurseser srbssases ueseseee seestvare erersand ves ses ses aes sarise
Landscape or Mariae Painting, not Cunadmn subject ......................... ceeraes sesnssneron
Marine view, Canadian BUBJECt.c.cvierr s eivesanttaiseess ronees 0 tres tee sensieanentisessraesae
Porirait, from Original SItHDET.cosvsre st vrenieiviiinim el inen restsan cennes - sosesseseesessnane

o sessesens esscsotne

I PE PR

[=2-3=-3-2~}
ooooog

Pencil, C’rayon, ge.
Crayon, coloured .ccsveres voeuseorevacre sosvrnsonrercos snee
Crayon, plain ... vesoee . e
Crayon Portrait, frcm Orlgmnl Slmngs Geetesses sesaseve sessarses sessse tes aunraeane Sestsbes aeete.

A=E=2~2=3

Pencil DEAWIDE c.e v ceveus coress svaessracnosans see sessas svssscss envessss suness sesees sossnisss vooss asvse
Pen and Ink SKetChuveeve coaraises sevorsins sesesses sovres vosversosss servor soser ase seesessescassessen

SRR T O
SO0
88

Pkotography
Ambrotypes, collection of vieeoees vennnns eesseser vecevessesae snsssssercereass 0O 00

. Photograph Portraits, colleotion of, in duplxcate, one set coloured.... vessesererrerarssenne 10 00

Photograph Portraits, collection of, PIAID ... veverees cercrevnesraresrssnnsmssessesassaocsseses -8 00
Photograph Landscapes and Vxews. COLLECLION OF.vveve vacsaevaress aressossscanssrrsnsrassrsensnses 8 00
Photograph Portmit, finished I Oilvveerscivencriioiversrorerses sesorsaesorcensorsivsrneesosases 8 00
EXEra BIUUIOB.ca ver cee ihe cas esusresesaossosssnsen snass soevasnarsnssnssos srsoss s ovorsecseaes senose s ssose

. Class 45—Groceries and Provisions.
1st Prize.

$3 00
8 00

Barley, Pot, 25 Ibs........
Biscuits, an assortment of .....
Bottled Fruits, an aesortment munufactured for sale coseseres .
Bottled Pickles, an assortment, manufactured for sale... seses sranse saunsasenbessrerstestoesare
BuckwWheat FIour, 20 1bS ....ciu ioieis secserae: soresones soesssore sresescasassvseastos s sssanssossesore

=3
8

Chickory, 20 lbs., prepo.red ses t0s aet sas srensee eoeas 0ee s000na sentes crnens see ses Soess eeesar
Indian Corn Meul 25 lbs........... eoereuse sen seseesane s0ss ienes sEsere b0 SesE0s 400 0srare POORIE beD eoars
0atmeal, 25 18 weereess ceerereeeieesirennsenves soses sosrosons eevesane sesare versrone:
Sauces for Table use, an assor(ment, mnnnfactured for ssle.. cesesnccs sesens ioeresers sos

Soap, one box of COMMON .....vers revenier tevrersvoaraons sevares .
Soaps, collection of assorted fancy veesserrestes senseran
Starch, 12 Ibs, of Corn......... . . weons .
Starch, 12 1bs. of Flour...... saep senere it saneuneesansene . vererane
Starch, 12 1ha. of POtaL08 civeeciierririronesssesies consnsaneses oo ronses sos srevse bot s00eos seseet ses son
Sugar, 20 1bs. of SorEhUM ciciw st catrrnsenees 1ot eas vervre cosasnressos sossraseressressossoscsenesses
Sagar, one 1oaf of RefiNed..ic e ciiciiiisessscossres eurerareacres sseserosssssetssssoes oresonaseses
Tobacco, 14 lbs, Canadian Manufactured.e. s cco v arveeerssescssascsnrseses
WV hent FlOUD ceece vorees ser oeetee s0ss0s 000000 ave ane0ee ras 0es 00ste seeoes sasson see ves

oooocbbooooggggg

SSSISS5S0S6SSO

cessesare

IR RO RO S b O 05 00 69 00 O b

2n4d Prize.

6 00
7 60
6 00

500
5 00
5 .00
"5 00

5.00
4-00
400

0
00
0

5 .00
6 00

00
00

8 00

©1 00 05 €0 = 1t 1= jia. GO i 1O DO 1O 1O W 1B
A - ]
28833388888388888
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WX FIOWOYIS vicver asecassee s sresses soveseves corens sas senocsasrsse sus sesassses sas snesos oo see

-

Class 46—Ladies? Worlke
: Tat Pr(i:)zs.

Betd WOrK.ciensessesves cooevi sosers conee sovvreroeses sosessvossrssesses sosvesssecss
Braiding ..o weeeees
Crochet WOoTK .coeevee veeveevuennecns sersaevenvencesseranenes

Embroidery in Muslin ...c... .ceccvseee verscsssssseniereranraansionssioraes

DT TTY P res

8
Embroidery in Cotton wuciee e ceecesser srvonrorssosestsnnosesresessossnssssssssrosccsssaes O
Embroidery in Silk ..ecovssonsienieciiressns sosssneis sennnn s nis s esssnnee e 3
Ewmbroidery in Worsted..... o ven cocvesorssries sriese O
Gloves, three palrs.......... veverurene veesrereese sesssse  see ssvesces sesverese sesverees D
Guipure Work......... vone 8
Hair Work .... 8
Knitting....... won 8
Lace WOrk weccecee coneenanecennnsnen 8
Mittens, three pairs of WoolleD.c.ceevece vervosoracioccnoneare voces ssssenasonsssonsorars 2
Needle Work, ornamental.c.ccces cescessosces ssvsvcses sossosrssans sosas 1ossssses ses eurane g 00

8
3
2
2
3
6
6
6
3
3

Netting, fanoy e sese veee ceons
Plait for Bonnets or Ha.ts, of Canadlan Straw......... ivees sesees crseseses seessnaas
Shirt, gentleman B ee terees serneseresroreres cesas 40 ssnes ses sre s sesvesses a0t ane vum sreees
Socks, three pairs of Woollen wesesnes sos serscrans oo oo veans

Btockings, three pairs of Woollen
Tatting .....
Wax Fruit....

L L R T R PR P R R )

Wax Shells, 8 00llection 0f...cc.cceeuevne vecrrencs corrersenseeserarsanrercses sersresseseens
Worsted WOTK cceoeeeeeseraneronsee sor sosesonee voe seseessos sosansoocns ooe
Worsted Work (fancy) for FrOMING ceeroe corevenes crvvarves soessesss ssosssace son s ans soe
Worsted Work (raiged) ..cccoiee svecssos srerersarses tsseasse ceenteconresnessnscssoracress 3 00

EXtra EDtrioS... e cecees cooroesre sossrsoross soives sosesrons seasssass sesesnsse oonses ses orsove

Olass 47—Machinery, Castings, and Tools.

Blacksmith’s Bellows ...cceenevuceeenee
Castings for General Machmery..... eesenseseeraniassaosos sessee sor
Cast Wheel, spur or bevel, not less than 60 Ibs. welght... e esrensss seversnes seraes
Castings for Railways, leroad Curs and Locomotwes, agsortment of ..cievivriees vieans
Hand Power Weaving Loom ...cceerevresonsnass eessseserer surassare sveses benbre en seraan sen pes
Edge Tools, an 8880TIMENY cevseeee vevtereseerevenecs senneermones ser serensese tereessen srvevare oveee sue
Engine, Steam, statlonary, of one to four horse power, in operu.tion...... ceeses seesrocns ave
Engine, Steam, stationary, five horse power and upwards, in operation.. w.eeceeevrsrnecrs
Engine, Hot Air, one to four horse power, in operatlon on the ground.........eecense oue
Pump, in metal woeee cevrenen ceceersrnnrnne
Rofrigerator coveeces oo .
Saws, an assortment. oo sessnseresreves sases
Saw Mill, in Model or OLBETWIBOer ven ses sersesor

- Sewing Machme, manufacturmg et eeesrereeees srerester  saveaes veense besaasbee ousue ves sre res
Sewing Machine, faxmly.. 00%n s00res srsenenes sesses sesaesareber sesere sesess sar ses ses seasesee sesses
Scales, platform ........ s eeetes eet eaeave ere see seeshe 400 sensse sEr 000 aes £t 000 s0s bes 0ss s ny sn et vab 0l
Scales, counter .......... s essvesets serssnnes ses sen e seseee bee cesses o serer

Shingle Splitting Mochin... e o ceereeaten reerenien sees
Skates, an 2880XtIENt 0ficiescrecascesverversosene veroneen
Smoke Consuming Furnace, in operation on the groun
Tools for Working in Metals, assortment of........... .
Turning Lathe......e00c.. ceerereneesrrnses coranen
Valves and Gearing for workmg steam expanaxvely, either in model or otherwnse, prm-

ciple of workmg to be the pomt of competmon B N

2nd Prize.

[=Z=

DO OD

DO DO 0O W i B R P =t 1O DO D BO = 2D BO B 1O = kD B

(=4

1st Prize.
4 00

10 00
8 00
“12 00
6 00
15 00
15 00

Extra BntrioSeeceees soseeeces sorvesrecron veesoearesessinsesnrenese

- Class 48—Metal Work (Miscellaneous) including Stoves.

Miscellaneous.

Coppersmith’s Work, an a880TtmeNnt....u. oo ceeseeerenae soressars ssossveoe srsasnres cooser oo ras s00 ave
Engineer's Brass Work, an a880rtment. . .o e seive covreisroens sae soceorsrnsesvorsonsos sorsnsses sos
Fire Arms, an assortment ... . .

Files, collection of cast ste
Fire Proof Office Safe...cccoeee coeernoes e eeneenes sseses eanesavae toe .
Iron Fencing and Gate, ornamental... e cees sor et terceeieriineseresasorsvossvnsceasones
Iron Work from the hammer, OrDamMEntala ... ivetviiiiiiseesis cosseeves sossus srsvessss sosvsos
Tron Work, OrNamental CUBE ce.eceive sessseren soese serasans sosnes sasose soosss soe 405000 1osssares sesner
Lock—Combination Bank LOCK .ccve. ceserser vt raronessrensaessoves sosonsnrs srssssses vosens sae soeves
Locksmith’s Work, an 2ssortment...... vovees severcennes tereees secranse ses sobasasus vautee orsses
Mallcable Hmdwure Ma"ummm, au assmtment i baeiees teeees o stesertre et srearease raenes

1st Prize.
8 00
8 00
8 00
8 00
8 00
8 00
7 00
7 00
8 00
8 00

800 ¥

5 00

PR P T CP)
o 00000
8888888

(=4

2nd Prize,
5 00
6 00
6 00
2 00

& 00"
4 00
4 00
65 00
6 00
5 00
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Bect. Clasgs 48—Continued. 1st Prize.

&

WHO OO

Dduantr b B '-'g

-

Nails, 20 Ibs. Of Pressed..cccen cessescsasoosssses srasnssesrosorocsaesarsoosssssos sassssses sorasosssoes 6 00,
Nailg, 20 1bS. 0f CUb veecrsrs coe coress sos sresanne sussssver svs sos o0 sose 0sss0save sannesssssasssrssnasaasasse & 00
Plumber’s Work, an assortment ....ec.e »
Berows and bolts, an 8880rtment .vvieseese serene
Sheet Brass Work, an agsortment ... ocsseeeee soees
Tinsmith’s Work, an 8880TMeNT ccvereereesreoseevossseareressesosesecrss sesesessnrorsesese seoesons
Tinsmith’s Lacquered Work, an 8880rtment 0fu. .cceveees seccrecresecesorrsaensssonocesoressssnan
Wire Work, an 8880TtIERY... .cseesses reoncsscssrsans ses sosres sorsesontenesnnsars ooonssases sssons sassos

G00000P 046 000000 PI0 BI0I00 400000000400 000 000000

Stovea.

Cooking Stove, TOr WO .uverecssissstaaesrssnssesareraecs sessessss sneasevussnssssss carassnsssssonens 0 00
Cooking Stove, for 08l iceeueresras cesvasss
Furniture for Cooking Stove, one set...
Hall Stove, for Wood .....ceeerserercorcesccserasesserse
Hall Stove, for coal.....
Parlour Stove, for wood. . oo w 500

“ecsscase cosets tochone

sesssesseree

Parlour Grate ... .. ccccecrssresersieseroreceerunanssreseeses sossaesor csssenstssrases stssessorsnasesvanses 0 00
Parlour Fire Place complete, including setting of grate so as to economise fuel ; and
arvangement for ventilating room......ccevvee ciovisiituissisceissrasianennisnseesssreeseesss 10 00

EXtra EOUTiOBicsce coeeei coroassonsroseresssoesensss svs sos sossonsasses sessne sorons os bue 400 400 000 000 000 0000w

Class 49—Miscellaneons, lnc)udlngl?ottery and Indian Works
Miscellaneous.

t. 1st Prize.

Artificisl Arm ........
Brushes, an assortment ..
Model of 2 Steam VesBel ...cvvee coarrsrensiserssrceessrassssossesanssorsse soavavacs sassacose sasssessses 6 00
Model of & Seiling VesBel ...cu esieeees crvraesenrnessessrisiisssnecesnenses sisessnss sassssasesessesses 6 00

LYY

Pottery.

4000 s009 s0secs seses o0

Filterer for WAter wieecescesses soaves sorsrssos s
Pottery, an asBortment.... . coeeetcosesaesron sor sesrsssascorses erosesaes sae
Sewerage Pipes, stoneware, assortment of sizes.......

Stoneware, AN 8SBOTLMENE viveveeiies sees oo vosves et oce sosasoson soosss es soeoanoosans o
Slates for FOOMNZ ceceiars sersaresnnesirres svsssnsersnnsorseesseessssane sossetes soass sssserasssrnsoraes 8 00

Indian Work.

Buckekin Mittens, 0ne PAIL. cciees sissestes socssere. sssrocsnecosnne cossseosnossrnranaseninncsessesss 2 00
<Clothes Basket..... ... ccoeeenne sen e rrrrerrersnnceenes 2 00
Fruit Basket.. ...... oos sicensane sase . e ee 2
Hand Basket ...ccceeieriennne oo creetsesestensensersersssss ssanstssasesssrnesasne 2 00
Moccasius, one pair of Plain .. cuuceececses sevens vonee 2
Moccasins, worked with beads or porcupine quills, one pair...... 8

EXUT0 BDIC0. e vevecttiesonsesevnnnssnesss sonses ssrvesven sossas sonvs ses 00n seenenoos sosees sosocoss sonroree

4scesssssecasocncrone

Class 56—Musical Instruments.
1st Prize.
0 00
6 00
26 00
20 00
16 00
10 00

H i
LOTTNODIBI o ars caenssacoson anen asessessssessas e ses 100 ess 155508 800 00s00esasvarsessas 510800 sas tebessans

Melodeon weveeivessrsveecesonsnnnoa
-Organ, Charch......
Piavo, Grand..........
Piano, Square ........
Piono, Cottage e mosione
Extra Entrios... .. cociee e cure cvvensnne sonsos vne

6000000004900 000000400 0000000s0000000000 000000

Olass 5§1—Natural Historye

birps—Collection of Stuffed Birds of Canada, classified, and Common snd technical
DAMES BLACHAA or eveeriirineciitiiiiierveeniesrcesenesesess sens sursrasesnssssssasesesorrasenes  $8 00
Fisaes—Collection of Native Fishes, stuffed or preserved in spirits, and common and
technicul NOMES BLUACKE. . e vesserassore soesrrmsaesarebossss e sossss sas snssssss sasssasssrsnss 8 00
InsEcTs—Collection of Native Insects, classified, and common and technical names
BEBCBEA oeviirieiiiiiciiren venneess trenerennnearsaeness sressesasnracense sossnsasaues see senssrassnse S 00
Mammaria AND REPTILES of Canada, stuffed or preserved in spirits, classified, and
common and technical names attached...........ceccorsernee sossersescarssssesosnssaseorecse 8 00
Minerans—Collection of Minerals of Canada, named snd classified......cccoo cevcreverens 8 00
Prants—Collection of Native Plants, arranged in their natural families, and named... 8 00
SturreD BiRDs AND ANIMALS of any country, collection 0f...eereesssseses seressvsrseracnes 8 00

EXtU0 BIUTICE. 000 u0svosuvsves tossrasss coaseroes annsvs sos vm vas ses 0ssss sarass spvssnses som srs ses oreaos srrsss

&

1st Prize.

D OO WDW
O OO0 D
oooogooo

<o

2nd Prize.
0 00
0 00
4 00

4 00
4 00

R DBDOD
SOOOO
OO0

£ b bk bt i s
O (=]
888888

2nd Prize.
6 00
4 00
15 00
12 OC

10 00
6 00

2n4d Prize.
$6 00
6 00

6 00

6 00

6 00

6 00
6 00
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Olass 52—Paper, Printing, Bookbinding, and Types L

. . e e . " 1st Prize. | 2nd Prige.
Bookbinding (blank-book), 2880rtment of ... ceisessee o veecoresaser cvssssassantsssossssssoserees  $3:0 3 00
Bookbinding (letter-press), assortment of. cereene
Letter-press Printing, plain ....ccccecneene cvererns B 00 3 00
Letter-press Printing, ornamental v vese. seeceees st ssivosssseccsserssaessesssnsassssssasessssrses 0 .00
Paper Hangings (Capadian paper), one dozen rolls, assorted cessesrrciorsensisesenraovorsens 0. 00
Papers—Printing, Writing, and Wrapping, one ream of each .....ciueesisveeurseeseoissase

6
Papers—Blotting, and Coloured one ream of each sesersnsasestrrssrns cos ves aus srane g
6

N.’-‘g

Pocket Books, Wallets. &e., an ‘assoriment..
Printing Type, an asaortment ceevcsvertne B T P S PSPPI
Extra Entnes

censraere

Y TRTTRY TR

QORISR ®

-

Class 53-Seddle, Engine Hose, Trank Maicters? Work, and Lenther.
Saddliry, §e. ‘ o L

! . oy, & 1t Prize. | 2nd Prize.

Engine Hose and Joints, 23 inches dinmeter, 50 feet of copper rivetted ........c.ccieiieie §8 00 $5 00

Horness, 86t 0f'double 0ATTIAgE... vuvevsvueres s tessen s eevare sedses a sevare deans s ani bosanduns s 8.00 5 00
Harness, set of SIDE1e CAITIA 1. it tes cosvaesee srvosonss sre s sotsrsnesisoned ivnnn sorssranesasoinass .00 4 00

Harness, 8ot 0f teRI....cceeisiisiionraaisossnsarisessneonsarsonscoravssanoesncsnsssassansoses . 500 3 00
: ; vedivenes feosesiranen o 600 4 00
Hames, carriage or gig, best assortment... cccoee cesrecescrsrease 5 00 3 00

Hames, team or cart, best a880rtment... .o cecoeesre ses seaons
Tadia Rubber Belting, Engine-Hose, &c., anassortment.
Leather Machine Belting, an assortment ....cceesueee
10 Saddle, Ladies’ full quilted .euuuee, seressees seresansrennns con sosans sovnee sosssnsas sosasnsen sossvense sos
11 Saddle, Ladies’ quilted 88f€...cceeetsieres sesssress sestrroes sosesrsns sossases sessssass sesassare sosasssss
12 Saddle, Gentlemen’s full UIltedueees corven vos ors sersorscs sue sases 01000000 arssessesbes ssvsss sossoronr
13 Saddle, Gentlemen’s plain Bhafloe...ee veseerrss savsnssre seesavocs souses sroesssos vrnvnss
14 Trunks, 2D 8880TtIENtcsc.es sosrorsse sen soscrsaos sossansne

3 00
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Leather.

17 Belt Leather, B0 ID8 ... cciciiiierisiarrcee o socotscassrsonsias sonesosenans ssssnses seo sassoé sveses soe o0 s
38 Drown Strap and Bridle, one side of each... ceerrene
19 Carriage Cover, two sking (Whole) weueeiees covenrrionnneen
20 Deer Skins, three dressed co.ce.viiceesrrens sosearens saeseses

21 Harness Leather, two sides ..
22 Hog Skins for saddles, three
23 Patent Leather, for carriage or barness work ‘20 eot ..
24 Skirting for saddles, two sides .. seeasasssianeratsreses
256 Extra Entries...cceeeeecoe coecorersens suvmenesanae

€90 200 -0000000 sester ven Pse0erNOs 000

96000000000 000 bst00r eIt seb vesacnton st sor
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Class 54—8hoe and Bootmakers’ Worky Leathery; &ce

Boots, §e.

£

Boots, Ladies’, 80 8830TtMeENt.viccresiesnecenerasessornesses
Boots, Gentlemens sewed, an assortment e
Boots, pegged, an. a880TtmeNt.r...... tessseenrenesannnes
Boot and Shoemaker’'s Tools, an assortment o sessoracs sesese sas oo
Boot and Shoemakers’ Lasts and Trees, an DISOLEIEDE...o.n e v someos serorses sevvrvnss svoree 8 00 6 00
Shoemakers’ Pegs, an 8830TtMeNt.c.cesvevers saecessriosses sesans sesses seeses sasas snse assses sesrasons 4 00 3 00
Shoes, India Rubber, an a880TtMeDt wereeees serecrees conver serresvee soseos cossoncssnseionsavens sovess 6 00 4 00

18t ﬁ!ze. 20d Prize.
.. $7 00 $4 00
4 00

8 00
5 00

SO

Leather. .
Sect. . 1st Prize. |, 2nd Prize
8 Calf SKinS..eeeussveenes Cobere batnntanesnise ves st ssnass ntorets te ase but sonase aresos bes boe sasesssse oo e $3 00 $2 00
9 Calf Sking; grained... v v eeeenonsveoresieseeserssessrsnesseanssor snsssscs sssssoses sosasssss ssssrsnns 8 00 2 00
10 Calf Skins, two mOToCeo .. . 800 2 00
11 Cordovan, two skins of.. 8 00 2 00
12 Dog Skins, two dressed.. 800|- 200
13 Kip Skins, two sxdes. ORI 8 00 2 00
14 Kip Skms, grained .. . 8 00 2 00
16 Linings, 8iX 6Xins ...cvvveeesvees ot ssersness sassess 8 00 2 00
16 Patent Leather for bootmakers, 20 feet........ 6 00 4 00
17 Sheep Sking, six 0010ured «....ceeecssversersrssrseassnse 8 00 2 00
18 Sole Leather, tWo s1des.......cveereeecveassansossercrossssrossesas 8 00 2 00
19 Upper Leather, tWo 8ides......cccseeseeeerore cesonssosonsoss sne 8 00 2 00
20 TUpper Leather, grained, two ides,...... e 300 2 60
2] Extra EDtTioBuesvevescrsersouerenn teetsssnntcss son aseben vhsen bus . - -
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Clags 55—Woollony Flaxy and Cotton Goods ; and Furs and Wearing. Apparel.

Sect. . . . 1at Prize. 2nld Prize,
1 Bags, from flax or hemp, the growth of Canada, 00e A0ZeN..iecers rssesserrensersrcssensene $8 00 1 '§5 00
2 Bags, one d0ZEn COLEON ... rereees wreeessesersessssissors ssraesoremersesnsnsesasasssssassansrsrsnsnrse & 00 "8 00
8 Blankets, woollen, one pair... ... ieeseesnsee 6 00 . 400
4 Calico, unbleached, one piece ........ . b600 8 00
5 Carpet, woollen, 0ne PIECO. ..cvuvieus serceravasasstoaesssrsns sesseses .. 800 5 00

* 6 Carpet, WOOllEn SLRIr, 0RO PIECE..rees e res seressresss seversrssersreressovgs senssasse sisusnsennses 7 00 4 00
7 Cassimere cloth, from Merino wool, 0N6 PIeCO.errecs cotrraes vnneraeecrsentsntersitsneiaccacss 7 00 4 00
8 Cloth, fulled, 0N PIe0B.eee vrerrecreers aesssessasossosses sores sessnrssnssrsersrssnensronssessaeasosssse ¢ 00 4 00
D Cloth, Droad, 0N PI0..cicrres corererennee rosssrsas sossrsee sesssssssvosaererivesessrsasanansorsssosese 7 00 4 00

10 COURLEIPANES, EWO wusveerrererosessssrsesssssssosssissossontanes wassssss svsses sovsorsassssssassssenss 0 00 8 00

11 Cordage and Twines, from Canadian flax or hemp, assortment of .. . . 10 00 6 00

12 Check for horge collars, 0ne Piece ..c....evetiessrssossssnrsisssensess 6 00 4 00

18 Drawers, factory made, woollen, one psir .. 5 00 8 00

14 Flannel, factory made, 06 Pi€CO.cevrs ersrsereses sove sesver cosssssossrsrssssss 5 00 3 00

16 Flannel, not factory made, 0Ne PIE0e.cuecers sovres srarerers erune o0 vessersreras sos sesssassosasnacss O 00 8 00

16 Flannel, scarlet, 0ne Piete...ews cerseeass cereeveee v reeessrerserserere B 00 8 00

17 Fur Cap and GLOVES eeeees ver wecsssss aneensses sss sossessnssesses sse soress svssssnsonssseneessssssssnoanss 0 00 3 00

18 Fur Sleigh Robes, Buffalo, Wolf and Raccoon (an 88SOTtment) ... .o ieessesss ceaseosorsonss 10 00 6 00

19 Gloves aad Mitg of any leather, a0 ASSOTEMENt.cccw cre civerere seeorsressessrsnrssesaesrorseossare O 00 3 00

20 Horso Blankets, tW0 PRIrS.......ccees oo vt sossss sosses sessre sos sss ssssvs ssrnessesvesson sonsasssa sases 0 00 8 00

21 Kersey for horse clothing, one piece .. . 5 00" 3 00

22 Linen Goods, one piece ... ..cceeree eeee 5 00 8 00

23 Oxford Grey Cloth, one piece......... .. . 5 00 8 00

24 Overcoat of Canadiari Cloth ... seeee sescsres senssosas s sosarennessevre sosser ssovarars cssossnnvenanere 0 00 8 00

26  Satinet, Dlack, 000 PIECO...c. worrores roresssverescrsonssas sessss sosssessrsesossesssosassssosnrsoraneass 0 00 4 00

26  Satinet, mixed, 0N PIEEO..rrreee srerre s ccrscssusrississiesssansaesissrosasrorsrosarsanessssorserscenn 0 00 8 00

27 Sheep Skin Mats, dressed and coloured, 8D ASSOTEMEDE vieevres corres wwanss roe sorsesess sesseses 6 00 4 00

28 Shirts, factory made, three each, woollen and Angola w.ecee vcerecs rovren - cervreaneees B 00 8 00

29 Silk and Felt Hatou .ccoevunn s vovens vevenes b onsns tessrs sasstscsseross ssesasesrarsrissensescsssorsssse O 00 8 00

80 Stockings and Socks, factory made, woollen, three pairs of each ...t oveeeres cerveeerss 400 2 00

31 Stockings and Socks, factory made, mixed woollen and cotton, three pairs of each...... 4 00 2 00

32 Buit of Clothes of Canadian Cloth...i.ccieresn o iorruessscseresssrsosssnsssros sossranasnsesseeresess 8 00 5 00

33 Tweed, Winter, 000 PIeCO.crucs cverrevarsissrsssnsisosersssiesssiossisses o ssossssssasesasssrssnasanes 6 00 4 00

84 Tweed, SUMMEP, 00O PICCE... .. verreeseerressronssssaessssresessorsosass sossos sossarsen sessssssssrsane 0 00 4 00

85 Twine, linen and cotton, an ABBOTtMENt.. weeces orvercis vocssses sos sosssssessessnssas esssesrosss & 00 2 00

86 Winsey, checked, 0No PIeCO..aae s ies vorcerrarsocsesvor svosssres suesrs sovose ssssss ssssnnsssanssnssesess O 00 3 00

87 Woollen Cloths, Tweeds, &c., an assortment ..... 4000 000 ansensesses sosssscvesessenseaaas sonvosess 10 00 6 00

38 Woollen Shawls, Stockings, Drawers, Shirts, and Mits, an 8380rtment..cccecerse cereerasess 10 00 6 00

89 Yarn, white and dyed, oue pound of each ............. certene enrs seseneesaes ee e 800 2 00

40 Yarn, fleecy woollen, for knitting, one pound.. o cesrentes stesasecee 8 00 2 00

41 Yarn, cotton, two pounds... . wee 800 2 00

42  Yarn, linen, tWo Pounds......eeeseerensensensee sorssnns seeiasssns sosorssorsrsssssssannasassrssescsses ¢ 00 2 00

43 LINEN GOODS—For THE BEST 6 VARIETIES OF LINEN (100DS, MANUFAOTURED IN

CANADA, PROM CANADIAN GROWN FLAX; EACH BPECIMEN OF OLOTH TO CONTAIN NOT
LESS THAN 12 TABDS worvers srssosas corsssres svsssvss sesssrsee roaarevussessesvon. sosen secsssanesse 00 00 | 40 -00
44 EXIra BOUICS cvuuessee s crssrensncss sorsorsssoreunsuessne sororssnsassons ase onossans sossssssn seess aoes ‘

Class SB—Forelgn Manufactures.

Foreign Articles will be admitted for exhibition only; but Certificates will be awarded to any article of
worth or peculiar merit, .

AIPHABETIC#L LIST OF THE PRINCIPAL ENGLISH PUBLICATIONS FOR MONTH ENDING -
FEBRUARY -29.

Bates (Hen. W.) Naturalist on the River Amazons, 2nd edit., 1 vol. post 8vo........ 0 12 0 Murray.
Beeton’s Dictionary of Universal Information: Science, Vol, 8, 8vo, 6s. comp. 1 vol... 0 15 O Beeton.

Blyth (E.) Catalogue of Mammalia in-Museum Aeiatic Society, 8V0. ... vesserenses .. 0 50 Wiliams& N,
Browne (W. A, L.L.D.) Money, Weights & Mea. of the Chief Commer. Nations, fcp.... 0 1 0 Stanford.
Buckmaster (J, C.) Elements of Mechanical Physics, roy. 18m0. ....cvevrrserscssess 0 8 6 Chapman. & H,
Crocker (Jas,) Proposal for Geographical System of Measures and Weights, 8vo...... 0 8 6 Macmillan.
Evans (John) Coins of the Ancient Britons, arranged and described, roy. 8v0 ........ 1 1 0 J. R. Smith.
Goschen (George 3.) Theory of the Foreign Exchanges, 3rd edit, revised, 8vo...... .. 0 50 & Wison.
Hague (John) Recreation in eonnection with Mechanics’ Institutes, 8vo.......eve0ues 0 0 8 Cornish,
Journal of Botany (The) British and Foreign, edit. by Berthold Seeman, vol 1, 8vo... 1 5 0 Hardwicke.
Kerrison (Lady Caroline) Plans and Estimates for Labourers’ Cottages, cr.4t0........ 0 8 6 Hatchard, °
Kirchoff %(;‘rr.) Researches on the Solar Spectrum, 2nd part, translated, 4t0...........o 0 8 0 Macmillan.
Lawson (Wm.) Geo_%;aphy of the British Empire, 2nd’ edit., revised, fcap. 8vo........ 0 8 0 Simpkin
Michaelis (Gustav) New System of English Stenography, adap, from Stolze, 12mo..... 0 8 0 Triibner
Miles (William) General Remarks on Stables, 2nd edit, imp. 8vo... c.0eveuiiies.s 0 15 0 Longman.
Miller (K. M.) Questions on the Marine Steam-engine given to Engineers, er. 8vo..... 0 1 0 Simpkin.

-~
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Molesworth ((.L.) Pocket-Book of Useful Formule & Memoranda, 5th edit., obg., 32mo,

0 4 6 Spon.
Negretti and Zambra’s Treatise on Meteorological Instruments, 8v0.....v.vvvvieeees. O B 0 Negretti & Zam.
Parker (Theodore) Works, Vol. 7, Discourses of Social Science, post 8vo...... ceeeess O 6 0 Dribner, ’
Parkinson (8.) Elementary Treatise on Mechanics, 8rd. edit., revised, cr. 8vo......... & 9 0 Macmillan,
Progress of the Art of Building, and a Remedy for Smoky Chimneys, er, 8vo ........ 0 8 0 Simpkin.
Read (W. T.) Pop. and Math. Astronomy, cr. 8vo, reduced 60 ....ceiveeveneainnn.. 0 8 6 Longman.
Reed’s Seamanship, and Young Mariner's Guide, 6th edit. cr. 8vo...... cecversssnees O 1 0 Simpkin. -
Richardson (W) Tables for the use of Timber Merchants and Builders, feap. 8vo...... 0 2 0 Abel Heywood.
Timbs (John) Year-book of Facts in-Science and Art (for 1864), feap. 8vo............ 0 5 0 Lockwood.

Woeinl Beceipts,

Cement for mending Glassy Marble, China,
RBarthenwarey &¢e .

‘White shellac, 1 oz., dissolved in 2 oz, of spirits
of wine, 10 grains of borax dissolved in 2 drachms
of sulphuric ether.. After the ingredients are dis-
solved, put them together.

Put it on the edges of the broken ware with a
brush or feather; then burn it off with a spirit
light. Put the pieces together. hold them until
. they set, and they will be as firm as they were
before they were broken.

Volatile Soapy for remtzlng Painty Grease Spots,
Ca

Four table-spoonfuls of spirits of bartshorn, four
table-spoonfuls of alcohol, and a table-spoonful of
salt. Shake the whole well together in a bottle,
and apply with a sponge or brush.

. T'o Bronze.

1. Small figures are covered with size or varnish,
and when this is nearly dry, any bronze powder is
dusted on. When dry and. hard, the superfluous
powder is removed, and the figure is varnished.

2. Iron is first cleaned, and then dipped into a -

strong solntion of sulphate of copper.

8. Paper i bronzed by mizing the bronze pow-
der with gum-water, applying it to the surface, and
when dry burnishing it.

Bronzing Liquids for Electrotype Copper Medals.

1. Crocus, or plumbago and water, made into a
paste. Clean the medal, apply the paste, ‘and
expose to the heat of a clear fire for a minute.
‘When cool, polish with a brush.

2. A solution of liver of sulphur, or sulpburet
of potassium. .

8. Verdigris 2 oz., sal ammoniac¢ 1 oz., vinegar
1 pint. Boil, dip the clean medal for an instant
or two in the hoiling mixture, wash it with hot
water and dry.

) Bronzing Tin Castings.’
‘When clean, wash them with a mixture of one
art each sulphate of iron and sulphate of copper,
m 20 parts water; dry, and again wash with
distilled vinegar 11 parts, verdigris 4 parts. When
dry, polish with colcothar. : )

Browning for Gun Barrels.

1. Aquafortis and nitric ether, -of each 1 oz.,
sulphate of copper 4 oz., tincture of sesquichloride
of iron 2 oz., water 3.0z.; mix. Apply once or
twice to the clean barrel, and .when dry, polish
with a brush, or varaish, -

-

2. Sulphate of copper, nitric ether, each 1 oz.,
water 1 pint. Mix, and digest for a week.

3. Nitric ether 3 0z., gum benzoin 1} oz., tine-
ture of sesquichloride of iron  oz., sulphate.of
copper 2 drachms, rectified spirits # oz. Mix and
add 1 quart water,

4. Nitric ether and tinsture of sesquichloride of
Adron of each % oz., sulphate of copper 2 scruples,
water 10 oz. i

All the above may be varnished with shellac ¥
oz., dragon’s bleod 2 drachms, rectified spirit
quart. Dissolve, filter and apply.

A Watereproof Glue. )

Melt common glue in the smallest possible quan.
tity of water, and add by drops linseed oil that has
been rendered drying by having a small quantity
of litharge boiled in it—the glue being briskly
stirred when the oil is added. ’

Oasemhardening Yron.

1. Iron heated to redness is sprinkled with ferro-
praussiate of potass, and, when the salt has fused,
the metal is plunged into water. .

2. The iron is enclosed in a boxz and surrounded
with animal horns, hoofs, bones, or skins, first
charred and powdered. Cloee the box lid, heat it
strongly in a furnace and let it cool. On removing:
the iron, it is hardened on the surface, being super-
ficially converted into steel. When goods are
;;vanted ﬁard, but not briitle, they are plunged while

ot in oil.

Selected Driicles.

PUBLIC AND PRIVATE DIETARIES.

Below are given some extracts from a paper
read before the Society of Arts, on the subject of
public and private dietaries, by Edward Smith,
M.D, F.R. 8, &c., being a continuance of the
subject of the paper publishedin the February No.
of the Journal. The paper as a whole is not
applicable to the state of Canadian society, but
still it contains much valuable information of im-
portance to private families, and especially to
managers of publicinstitutions with whichdietaries
are connected. The funds for the support of these

 institutions are either supplied by legislative and
municipal grants, or by the donations of -henevo-
lent individuals, and should be managed with the

utmost economy consistent with the well baing of
- theirinmates :— b :
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The amount of nourishment which a people "

obtains must. exert a large influence over the
national character. An ill-fed nation can scarcely
be a healthy one, and certainly it will be deficient
in bodily strength and enterprise, whilst a suffici-
ently fed people, having these characteristics in a
high degree, will be able to acquire wealth, which
may be regarded as the material foundation for
the stabilitﬁof an empire and for influence among
pations, ere’ I regard the sufficiency of food
acting upon the masses of & population as the cause,
not the consequence, of national greatness, but in

_the diffusion of the blessings which flow from
wealth it may be expected that the cobsequence
may in its tarn re-act as a cause. ,

W have the hgppiness to be citizens of a country
which equals, if it does not excel, any nation of
ancient or modern times in the health and longevity
of its {)eople, the distribution of bodily vigour and
mental energy, and the advantages of wealth with
its attendant intelligence, comfort, and influence ;
and I have reason to believe that. to this may be
added the fundamental cause—the general abun-
daunce of food among the people. Yet it does not
follow that these conditions have attained to their
highest development, any more than that from
them could be inferred the state of any section of
the community or of any individual in & section.
There is still doubtless need for progress in refer-
ence to the masses which constitute the nation, as
there are, and always will be, multitudes who, in
their individual relation, add little to the national
wealth, and need the aid of others to procure the
ineanfi whereby their own existence may be pro-

onged.

In the paper which I have now the honour to
read to you, I hope to include both those who are
sufficiently and those who are insufficiently fed—
those who add to the wealth of, and those who are
& burden to, soctety ; and to show how the means
of the one may be inoreased, and how the burden
of the other may be lessened.

. The principles which will guide me are to-show
in what way the largest amount of nutriment can
be gained by those who have money to spend in
private dietaries, and upon how little cost those
may be supported who are fed by public dietaries,

The communication which I made to this Society
two months ago, may be regarded as an introduc-
tion to the present one, since it gave the means of
ascertaining the relation of the nutriment contained
1n various foods to a given cost, and it remains now
to group together the cheaper foods in such a
manner a3 will maintain health and meet the tastes
of the people.

It was shown that the only practicable method
of dealing with foods in relation to their nutritive
value in & given dletax;iv. is to ascertain the carbon
and nitrogen contained in them, and estimate the
cost of these elements at the market-price of the
food. Io reference to carbon, the cheapsst foods
were stated to be maize (or Indian corn), barley
meal, rye meal, butter milk, peas, fresh vegetables
(under certain conditions), oatmeal, bones, wheaten
flour, and rice. As to nitrogen, the cheapest foods
were butter milk, skimmed milk, peas, skimmed-
milk cheese, maize, barley and rye meal, oatmeal,
liver, fresh herrings, wheaten flour, fresh vegetables

- when cheap, dried herrings and bones. Maize,

barley and rye, butter milk, peas, fresh vegetables
when cheap, oatmeal, wheaten flour, and bones
;p;‘)jear in both lists, and are therefore the cheapest
oods.

On the other hand the following foods are the
dearest in reference to carbon:—Tea, beef, new
milk cheese, butter, dried herrings, mutton, skim-
med milk (when dear), pork, fresh herrings, and
‘new milk, and jn reference to bitrogen :—Tea,
dried bacon, greea bacon, pork, mutton, new milk
(when dear), beef, and potatoes (when dear). Tea
beef, mutton, pork, and new milk (when dear)
appear in both lists.

The general result is to show that farinaceous
foods and bones are the cheapest, whilst meats are_
the dearest: that milk and cheese occupy one or
other list according to the cost of the different kinds,
and that sugar and fats occupy a middle place.

When the hydrogen is calculated and reckoned
a8 carbon the relative positions of some of the foods
are slightly altered but the extent of the change
may be seen on reference to the column which I
added to the table which was printed in my paper
on December 16, 1863.%

The aunthor stated that from actual experiments
made, it is ascertained that a man in middle age
and in good health, and with a fair amount of
bodily exertion, requires food furnishing a daily
supply of 4,300 grains of carbon and 200 grains of
nitrogen ; and that a reduction of about ¢5th may
be allowed for women. The average daily dietary
of the Lancashire operatives during the existing
depression varied but little from this estimate, and
abundant evidence is furnished that the health of
this class of persons has not only been maintained
but evidenuly improved. A few examples are
selected out of a large number, from tables prepared
by a commission of which Dr. Smith is a member,
and issied by the Government showing how far
experience susteing this position, and furnishing
also a correct insight of the modes of living ndopted
by our unfortunate Lancashire brethren in their
distress.

No. 1. Male.—Carbon, 4,787 grains; nitrogen,
132 grains daily; cost 1s. ilid. weekly. Bread,
101bs. ; sugar, 1lb.; butter }lb.; and coffee, 20z.;
8o that he lived on bread and butter and coffee.

No. 2. Male.—Carbon, 4,528 grains ; nitrogen,
165 grains daily ; cost 2s. 2d. weekly. Bread, 8
1bs.; onions, 2lbs.; treacle, 1lb.; bacom, #lb.;
cheese, 31b.; tea, 3oz, He ate bread and treaole,
bread and bacon, broad and onions, bread and
cheese, and tea without milk or sugar.

No. 3. Female.—Carbon, 3,801 grains; nitro-
gen, 164 graing daily; cost 1s. 9d. weekly, and
out of 28, nllowed for food, saved 3d. weekly to
redeem her clothes. Bread, 12lbs.; treacle lb.;
bacon }lb.; 3 herrings, and coffee, loz. She
obtained bacon or herring five days per week, with
rauch bread, and coffee sweetened with treacle, and
was well nourished.

No, 4. Female.—Carbon, 3,011 grains: nitro-

¢ Ses Jonrnal for February
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en, 109 grains daily; cost 1s. 113d. weekly.
read, 81bs.; sugar 41b.; treacle 131b.; bacon 2 oz.
tea, 1 0z.; and coffee, 1 0z. She lived on bread
and treacle, tea and coffee, and bacon only on
Sunday, and was ill nourished.

. Case No. 5. Female.—Carbon, 3,777 grains;

nitrogen, 165 graids daily ; cost, 2s. 01d. weekly. ' bo obtained from food to which the people are

Bread, 8lbs.; oatmeal, 11lb.; treacle 1lb.; bacon,
31b.; meas 3lb.; skimmed milk, 2 pints ; and coffee
loz, She had meat or bacon daily, oatmeal por-
ridge and treacle, or stirabout with treacle, bread
and coffee sweetened with treacle. This was the
best arrangement of food which I met with, and
she was abundantly nourished.

_Case No. 6. Female.—Carbon, 2,832 grains ;
nitrogen, 117 greins daily; cost, s, 10d. weekly.
Brea. ,_81bs.; sugar, #lb.; treacle, 1lb.; bacon lb.;
1 herring ; and tea, 20z. This wasan ill-arranged
dietary, and she was ill-nourished. :

* * * * * *

In drawing up model dietaries I have endea-
voured to obviate the defects now mentioned, and
to meet the requirements of the system :—

1. By providing sufficient nourishment,
2. By selecting well-known foods.

3. By giving such variety as would permit the
meals to be varied, and to correspond with that of
the community, and particularly, whilst not per-
mitting a deficiency of nourishment, to introduce
almost daily some kind of meat for dinner.

4. By introducing fresh vegetables at a cost of
2d. per week.

The following are selected from those which
cost from less than 31d. to less than 4}1d. per day,
at the prices in the North of England :—

No. 1. Carbon, 4,004 grains; nitrogen, 201
grains daily ; cost, 1s. 1134, weekly: Bread, 9lbs.;
oatmeal, 1lib.; meat, }lb.; bacon, }lb.; skimmed
milk, 31 pints ; buttermilk 3 pints ; and vegetables
4lbs. 'This would give milk porridge twice a day,
with l{{read and vegetables daily and meat fivetimes
a week,

Np. 2. Carbon, 4,122 grains; nitrogen, 207
grains daily ; cost, 28. weekly :—~Bread, 8lb.; oat-
mgal, lilb.;.treacle, #1b.; bacon, #1b.; 3 herrings;
skimmed milk, 7 pints; and vegetables 4lbs,—
This would give animal food and vegetables daily,
with milk-porridge and oatmeal, pudding, and
bread and treacle.

No. 7. Carbon, 4,433 grains; nitrogen, 198
grains daily; cost, 2s. 4d. weekly :—Bread, 101bs.;
oatmeal, 11b.; treacle, 21b.; butter, }ib.; meat, 31b.;
bacon }ib.; skimmed milk, 3} pints; and vegetables
33lbs. This gives no coffee, much bread, with
butter or treacle, oatmeal pudding with treacle,
milk porridge, and meat five days weekly, with
vegetables daily.

No. 8. Carbon, 4,991; nitrogen, 221 grains
deily ; cost, 2s. 41d. weekly. Bread, 10 lbs.; oat-
meal, 2lbs.; treacle, 31b.; meat, 3lb.; bacon. 31b,;
sklpn{ned milk, 3} pints; and vegetables, 4 1bs.
This is an excessive dietary, and differs from the

last only in supplying meat daily, and offerin
more oatmeal puddi};:g.g v an g

No, 9. Carbon; 4,434 grains ; nitrogen, 210

grains daily ; cost, 2s. 43d. weekly. Bread 8lba.;
oatmeal, 2lbs.; sugar, 1lb.; treacle, 1lb.; skimmed
milk, 34 pints ; buttermilk, 3 pints; coffee, 20z.3
bacon, 1lb.; and vegetables, 4lb. This would give
bacon, vegetables, and bread daily, with oatmeal
podding and treacle, milk porridge and coffee.

Such are examples of how much nutriment may

accustomed, and offering three meals a day with
the usnal variety, and usually including 2oz. of
some kind of meat, at a cost up to 4%d. per day.

“The articles selected are the cheapest farinaceous

foods, American bacon, which is the cheapest fat,
and skimmed milk, whilst sparing use has been
made of butchers’ meat, sugars, and the dearer
fats. .

Let us now look at the subject in another, and
to my mind more satisfactory light, and ascertain
how much nutriment can be afforded at a meal for
sums not exceeding 13d. for breakfast, 2d. for din-
per, and 1d for tea, or .supper, or a total cost not
exceeding 43 per day. Por this purpose I will
again turn to the dietaries which I have prepared
for the Government, and in order to apportion the
daily nutriment to the wants of the system, at the
period of the three meals, I will state that the
amouut of carbon required is 1,500 grains at break-

-fast, 1,800 grains at dioner, and 1,000 grainsat
" supper, whilst that of nitrogen required at those
" meals is 70 grains, 90 grains, and 40 grains, res-

pectively. :
Breakfaste .

No. 1.—Oatmeal brose. Carbon, 1,397 grains;
nitrogen, 74 grains; cost, 1d. Oatmeal, 6oz.; trea-
cle, loz.; skimmed milk,  pint; water,  pint.

No. 2.—Milk porridge and bacon. Carbon,
1,564 groins ; nitrogen, 69 grains; cost 1id.
Skimmed milk, } pint; oatmeal 1} oz.; water, 3
pirt ; bread, 4 0z.; bacon, 2 oz.

No. 5.—Rice, milk, and bread. Carbon, 1,651
grains ; nitrogen, 75 grains ; cost 1}d. Rice, 2 0z.;
skimmed milk, 1 pint; treacle, 1 o0z.; spice; fat,
# oz.; bread, 4 oz.

No, 6,—Coffee, bread, and buster. Carbon,
1,190 grains ; nitrogen, 56 grains; cost 1id.
Coffee and chickory, ¥ oz.; skimmed milk, % pint;
sugar, 4 oz,; water, 3 pint; bread, 6 oz.; butter,

0z,

No. 8.—OQatmeal brose, bread and bacon, Car-
bon, 1,990 grains; nitrogen 88 grains; cost, 13d.
Qutmeal, 8 0z.; treacle, 1 0z.; skimmed milk, % pint;
water, } piot; bread, 3 oz.; bacon, 1 0z.

No. 9.—Rice milk, bread, and bacon.—Carbon,
1,889 grains ; nitrogen, 76 grains; cost, 13d.
Rice, 20z.; Skimmed milk, § pint, treacle, 1 0z.;
water, 3 pint; bread, 4 oz.; bacon, 2 oz.

No. 10,—Tea, bread, and butter. Carbon, 1,081
grains; nitrogen, 46 grains ; cost, 13d. Tea, $oz;
sugar, % oz.; skimmed milk, } pint; water, 3 pint;
bread, 6 oz.; butter, 3oz, '

Nos. 8 and 9 show, in a striking manner, the
amount of nutriment which can be obtained from
the cheaper farinaceous foods, cheap milk and
cheap fat, whilst the contrast between them and
Nos. 6 and 10 show how wasteful is the expendi-
ture upon the dietary when tea and coffee are
introduced. With the two last mentioned excep-
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" tions the quantity of nitrogen is universally suffi-

cient,
Dinners

_No. I.—Bread and cheese. Carbonl,150 grains ;
xiltrogen, 66 grains ; cost 1§d. Bread, 8oz.; cheese
oz. .

No. 2.—Suet pudding, bread, and cheese.
Carbon, 1,496 grains; nitrogen, 74 grains; cost,
11d. Flour, 4 oz.; Suet, } 0z.% skimmed milk,
% pint; bread, 4. oz.; cheese, } oz.

No. 3.—Rice pudding, bread, and cheese, Car-
bon, 1,673 grains; nitrogen, 83 grains; cost 13d.
Rice, 3 oz.; skimmed milk, 1 pint;. suet ¥ oz.;
gugar, % oz.; spice, and salt; bread, 8 oz.; cheese,

0z,

No. 4_.—Fish. Carbon, 1,387 grains; nitrogen,
101 grains; cost, 13d.. Fresh herrings, 9 0z. (2);
dripping, } oz.; potatoes, 8 0z.; bread, 3 oz.

9.—Faggots, peas pudding, bread and cheese.
Cn.rbon., 1,513 graing ; nitrogen, 140 grains; cost,
2d. Liver 3 0z.; bacon, 1 oz.; herbs and peas; 3
oz.; bread 2 oz.; cheese, } oz.

11.~—Irish-stew and bread. Carbon, 1,568 grains;

nitrogen, 72 grains; cost, 2d. Meat, 3 oz.; pola-
toes, 12 0z.; onions, 1 0z.; bread, 4 oz.

12.—Hasty pudding, herring, and potatoes,
Carbon, 2,144; nitrogen, 119 g’mins; -t's)ost, 2d.
Flour, 6 0z.; skimmed milk, } pint; water; trea-
cle, 2 0z.; 1 herring ; potatoes,  Ib.

Twoof these largely exceed the standard quantity”

in carbon, viz., Nos. 2 and 12; whilst four, viz.,
Nos. 2, 4, 9 and 12, exceed it in nitrogen. No. 1
18 quite insufficient for a man, whilst.No. 12 is
much more than enough.

) Supper.
1.—Oatmeal brose, as at breakfast.
s 2—Milk porridge.  Carbon, 1,034 grains ;
nitrogen, 61 grains; cost, 1d. Skimmed milk,
2 pint; og,tmeal, 2 o0z.; bread, 2 oz.; fat, § oz.
3.~ Bacon and Hread. Carbon, 1,250 ; nitrogen
43 grains ; cost, 1d. Bacon, 2 0z.; bread, 5% oz.

4.—Tea, bread, and butter. Carbon, 670 grains ;

;t:;;oge;_, 29 Era};z; cost, 1d. Tea, } oz.; sugar,
.3 skimmed milk, ¥ pint ; int ;

402.,; butter, § on. % pint; water, § pint; bread,

5:—00399, bread, and butter. Carhon, 925
grains ; nitrogen, 42 grains; cost 1d. Coffee,
0z.; sugar, } oz.; skimmed milk, } pint; water,
& pint ; bread, 5} oz.; butter, toz.

hIn each of the first three there is an excoss of
the standard requirement, whilst the fourth corro-
:)i();i?:tes t!;e fact.glready mentioned, of the impos-
y of providing an economical dieta !
tea and butter are introduced. totary where

For these who cannot afford even go cheap a diet
ag the foregoing, Dr. Smith recommends Indian
corn, meat, pease, bread, buttermilk and skimmed
milk, as affording the largest amount of nourish-
ment at the least possible cost,

In regard to the dietaries of charitable Ingtitu-
tions, the author affirms some general priveiples
which ought to be adhered to in their manage-
ment ;

A.—Thero must be a proper apportionmeant of
the food according to sex and age. This is a sub-
ject.of much difficulty, since there are no scientifi
data which refer to each year of life; and the rela.
tive wants of a man and woman vary with the
size and activity of their bodies, rather than simply
with sex, so that even a scientific man can only
make a near appreciation to the truth. At present
the reduction in the dietary for a woman, from the
normal dietary for men, varies from half to a.
quarter, and it is only until a boy reaches the age
of sixteen that he is considered to need the dietary.
of the man, and in both, I think, the dietary
allowed is much under the requirement. From a
consideration of the products of nutrition which
pass out of the body, I do not think that the
average dietary for women_ ought to be less than
nine-tenths of thatfor men, neither being employed
at hard labour. :

The importance of the apportionment to age is
exceedingly great, for it is only during the period
of youth that growth progresses, and for Healthy
and suitable growth there must be sufficient food,
and hence if the latter be withheld the former ig
deficient, and from the finality of the period of
growth.the loss can. never be regained. Hence it
is of far greater consequence that theré should be
abundant food given to & youth than to an adult,
since the former can never regain his loss, whilst
the latter can tolerate with comparative impunity,
much variation from his proper nourishmeat. I
have entered at length into this subject in my work
on “Health and Disease, as Influenced by the
Cyeclical Changes in the Human System,” which
may be found in our library, and I shall now only
state that, in my opinion, above twelve years of
age the dietary allowed ought to be that of a man;
from the age of ten to the age of twelve, that of a
woman ; and that below ten years and above one
year of age, there ought to be three scales of dietary
embracing the ages from two to five, from five to
eight, and from eight to ten, or, as it is far more
natural, the dietary under the age of ten should be
unlimited in quantity. .

B.—The food supplied should be, in nature and
variety, similar to that -which they will obtain in
later life. While it is a fact of the highest interest
that the body can adapt itself to a great variety of

. eircumstances to which it had not been accustomed

there can be no doubt that the changes are attended
by risks, and that there are those who suffer from
or sink under them, and in s wide point of view
are not desireable. Hence, I would train up the
body of the child as it shall be nourished when it
becomes & man. I need not particularise the foods
with whieh all are familiar, but precise informa-
tion on this point will soon be supplied. As to
variety of food, there can be no doubt that, within
limits, it tends to improve the relish for and assimi-
lation of food, and hence to increase nutrition,
whilst beyond .those limits, as we see amougst the
well-fed classes, it lessens the appetite and the
quantity of food that is eaten. QOur ordinary
habits do not seek for much variety at the first and.
last meals of the day, whilst one unvarying food
at dinner would soon become umnacceptable. Yet
even in that there is less diversity than at first
sight appears, since all the food may be wound u

under the terms, meat, potatoes, pudding; an
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the. only variation is the kind of meat, and the com-
ponents of the puddings, and the mode of cooking
them. The dinner, then, should be varied, so that
the same kind of meat shall not be always supplied
and that some change of food; or mode of cooking
shall.occur daily. '

- C.—The last observation may be regarded as trite
and unnecessary, since it is admitted in most
dietaries to & limited extent, but the next one, viz.,
that with variety in food there shall be uniformity
in nourishment, is much disregarded. Thus, to
select one frommany dietaries which havebeen sent
. tome for my opinion on their fitness. On four days

& week children from the age of five to the age of
nine, have for dinher 3} oz. of cooked meat and
8 0z, of potatoes, which contain betwesn 1,200 and
1,300 graing of carbom, and nearly 70 grains of
nitrogen, whilst on two days 10 oz. of suet pud-
ding is alone allowed, containing about the same
quantity of carbon, but only two-thirds of the
ttmntjty of nitrogen; but as the digestibility of
the two diets must be very different, the defect
of the latter is doubtless much greater than the
.chemical constituents indicate. On one day in the
week there is rice pudding, and if we addy' $ piat
of milk to each 1 1b. which is no doubt beyond the
mark, it will yield less than 800 grains of carbon
and 27 grains of nitrogen, or a defect of morethan
one-third of carbon and nearly two-thirds of nitro-
gen. I may also make use o(y the same dietary to
show another defect in the selection of food in poor-
law dietaries: 16 oz. of rice, potatoes, or other
vegetables, are allowed indifferently at dinner, the
amount of carbon in the riece being nearly four
times as great as that in other vegetables, whilst
the proportion of nitrogen in potatoes and vege-
tables is only one-third and one-fifth of thatin rice.

Thus, whilst the alteration of foods is necessary

it is manifest that by the present system even good

guessing at truth is not effeuted, and that such re-

condite questions as the nutritive value of foods |

can only be answered by scientific authority.

D. True economy consists in keeping the poor
in health and strength at the least cost, and not

simply in finding the cheapést dietary upon which.

they may live. Hence, 1st, a selection from the
foods to which they are acoustomed, of such as will
yield the greatest nutriment at the least cost; 2nd
the cooking of them 8o as to obtain the whole of
the nutriment from them ; 3rd, by suppl‘y of pro-
per kinds of foods with sufficient variety of flavour;
by well ventilated rooms and by exercise in the
open air to keep up the relish for foods, for under
such circumstances the food is better assimilated
by the system (that is to say, less of it is wasted),
and the cheaper and less savoury foods are with
equal chemical value equally nutritive with others
of 8 more costly kind.

E.—Of separate foods, I will refer to two or
th}'ee. For all persons below adult age, skimmed
milk or butter milk, oatmeal and bread should be
given twice a day, The mid-day meal should
always consist of meat and vegetables. The meat
may be prepared as soup thrice a week with ad-
vantage, and to it should be added well-digested
bones, pearl barley, and other vegetables, accord-
ing to some of the numerous formuls published by
the Government, and of which the following three

‘have been specially arranged by me :— . ‘

Sours.
Ox-EAD 80UPR Pra Sove. Pra Sove. .
05}
g::w per ration . |Coet per ration 1:284.{Cost per ration 1.16d.
D

...... L117 grs. |Carbon ......1,201 grs.|Carbon...... 1,090 gra.
.

Nitrogen ... 49 ¢ Nitrogen ... -§8 * |Nitrogen... 61 * .
QUANTITY PER RATION.
Meatoff ox heads 203.|Meat off necks of
Bon do. 214 B o heninr”
ones 0.
Poar] barley e 2 ° |Bones of boef.w1
Rice reevennsn T |Barley 2
Oatmeal .......l [Split peas saeases
Water to make 11/ |Peameal Carrots‘cmshed)ﬁ
Pepper, salt, and Onions ... Catmeal ......0’1
herbe. — ‘Water to make 11{pts
’ Turnips 1 . |Pepper, salt,and
‘Water to make 114 various herbs.
Pepper, salt, and

herbs,

It is desirable that dried herbs be used, and
these, with the other vegetables varied on each
occasion. This with bread alone, or, better still,
with some kind of pudding, would suffice for the-
dinner on the soup days.’

The use of tea and coffee should dbe restricted to
the aged and the sick, or to special occasions.

“In reference to fresh vegetables, when they are
bought, it should be’observed that, as they are
dearer than bread, their use should be limited, but
when they are grown by the Jabour of the paupers
they promote healtbful exercise, and supply food
at & nominal cost. It is important to bear in mind
that the necessity for any given quantity of fresh
vegetables is relative only, whilst they may be
eaten with equal advantage in large or small
quantities, provided there be a corresponding
supply of other fresh food." .

- On dietary of prisons Dr. Smith-says :—

In prison discipline there are but two circum-
stances affecting the dietary which render it dif-
ferent from that of workhouses, for in both alike
it is a duty to sufficiently feed the inmates, and to
do this with the greatest economy. These are

“

.aimﬁle confinement with its implied restriction of

fresh air, and exertion, and mental activity, and
the influence of the labour exacted under hard
labour sentences; and where these two influences
have been estimated in a scientific manner there
can be no difficulty in establishing a system of
dietary whioh may meet the wants of the prisonérs,
and be everywhere uniform or equivalent.

Now what is our knowledge upon these two sub-
jeots. As to the efteot of seelusion, we know
theoretically that it would Jessen the activity of all
the vital funotions, and thereby in itself be attended
by less waste of the tissues of the body, and so far
less food would be needed (as each of us would
find if we kept in our room for a week) but prac-
tically it has been found that the weight of the
body is lessened in confinement, a fact resulting
either from the deficient supply of food which was
obtained, or from a diminished use made of that
food, and hence, without proving either alternative,
it was concluded that more ‘food was required -
in a gtate of seclusion than would have been
necessary in the ordinary circumstances of life.
Upon this was based o scheme of dietary which
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was accepted by Government, in which the guan-
tity of nutriment varied with the duration of im-
prisonment, in the following remarkable manner :

T Weekly, -

Imprisonment, Carbon, Nitrogen.

Class 1, 1 to 7 days, 19,860 grs, 889 gra.
“ 2,7 days to 21 days,. 26,748 ¢ 1,211 .
¢ 3, 21 days to 4 months, 29,583 ¢ 1,323 ¢
¢ 4, 4months and sbove, 33,782 « 1,566 ¢

As the compilers of this scheme were instructed
that the dietary was not to be an instrument of
punishment, it follows, that, in their opinion, mere
duration of seclusion excited such an influence as
to demand nearly double the amouat of food at one
period which was required at another, and that
meat was required only in the conditions of the
3rd and 4th classes. It isusual to say that accord-
ing to this scheme, the amount of food must be
increased as the duration of imprisonment increased
—-0r, in other words, that the effect of seclasion is
a neocessity for increased food, but in truth, if there
be any logical sequence in the schems, it is the
- contrary, for it begins with an amount of food
which we have shown to be only about half of that
which is required by the system, and it is only
when the seclusion bas continued 4 months that
it is thought necessary to supply as much food
a8 the system really requires, %he truth s, that
in sscertaining the cause of loss of weight by
seclusion, there were two valid agencies, only one
of which was considered, and absurd. as it may
seem, it was not seen that giving a man only half
the food which he required would lead to loss of
weight of body, apart from any other agency
whatever. .
But the recent experiments made by Mr. Milner
and myself for the British Association, by which
not only the change -in weight, but the quantity
of nutritive and effoete matters entering and leaving
the body was ascertained in a scientific manner, it
was proved that seclusion with inactivity does
lessen the vital activity of the body, and causes a
larger portion of the food to leave the body unused
than oceurs under ordinary circumstances, and
hence that the ordinary diet out of prison wonld
not suffice for the same person in. prison without
labour. The remedy for this is simple, and I shall
again refer to it. o -
Then a8 to the relation of food to prison punish-
ments. It may be known to you that these pun-
ishments are usually oakum-picking, turning a
crank, or working g hand-wheel, and to these are
added in gome prisons the exaroise of the shot drill,
or various kinds of handicraft. There is the
greatest diversity in the labour exacted by these
methods, as I shall subsequently prove, but-in ad-
dition to this, there is the greatest diversity as to
ghe sglectlon of them and the rotation of their use
in different Erisons. ‘Thus, as I placed upon
record more than five yeara ago, we find: that in
our county prisons -some find no labour -at all,
others only that of ordinary trades, others have
orapk labour alone, others tréadwheel labour alone,
whilst in many, one of the two, or both of the two
latter. forms of hard labour. are conjoined .with
some kind of trade. In many the treadwheel and
orank are unprofitably employed, whilst in. ‘many
others they are used 2s mills or pumps. In some,
Women even work the orank and the treadwheel.

. In .some the treadwheel and crank are excep-
tional employments; in others they are univer-
sally used, but.for & small: part, of  the sentence;
whilst in o third class they are. the constant erm-
ployments daring the whole term of imprisonment.
In most gaols they are chiefly employed for ‘short
sentences, and therefore for small crimes, and with
insufficient food, whilst the light oceupations are
reserved for long sentences, with . greater .orimes, -
or frequent repetition, and excessive food. In
gome they are worked for an hour without inter-
misgion; in others thirty; twenty, fifteen, ten, and
down to four minutes only. In some they are
enforoed for three hours daily, and simply as exer-
oise ; whilstin othersthe labour endures ten hours,
In many, boys of fourteen years of age work the *
wheel and the crank ; whilst in.others able grown
men make shoes or pick oakum only. : ‘ .
In:some the ordinary rate of the ascent on th
treadwheel is fifty-six steps per minute, whilst in
others it is so low a8 thirty. 'Insome the ordinary
pressure on the crank is seven pounds; at others,
twelve pounds ; the pressure being certain, and
demonstrated by weights in one, and uncertain,
depending upon the turn of. a screw, in another.
In some the ordinary number of revolutions per
day is 14,400 ; whilst in others, in which the crank
is still the chief instrument of  punishment, it
varies from 13,500 to 6,000 or 7,000, at the discre-
tion of the surgeon, the prisoner being still without
disease. Insome the day’s work may be performed
in any part of the twenty-four hours with the index
in sight of the prisoner; whilst in others it must
be performed before the night, and with the index
outside the cell, and so that the prisoner is unable
to ascertain, from time to time, how much labour
he has yet to perform, In some, pumping is em-
ployed for an honr only, and even during that
short period, as at Reading, -there is no method of
determining if any individual prisoner is labouring
or not; whilst in others the labour is for the whole
day pumping water into the sewers. -
Oakum-picking is no labour in one prison, and
hard labour in another; and in the latter it is two
pounds for a day’s work -at Wandsworth and
Westminster, and three pounds at the Coldbath
Fields, whilst it is five pounds-at a workhouse,
In some the prisomer by good conduct obtains a
lighter labour; a commendatory badge, and a
pecuniary reward ; in others it is treadwheel from
the first to the last ; whilst in many, as at Wands-
worth, the change of labour is due neither to crime,
sentence, mor conduot,  but to the number of .
prisoners, - - _—
‘With ench - diversity in the conditibns upon -
which the dietary must depend, the Government
Commissioners did not attempt to determine the
true influence of each agent, neither did they insist
upon a uniform plan of punishment being adopted
before they prepared a scheme of dietary to meet
it, but simply b{ ascertaining the effects of - given
dietaries upon the weight of prisoners condemned
to hard labour (no matter what and how varied
that labour was). they framed o wcheme which
should not only meet ‘the requirements of .the
labour exacted (itself unknown) but be--equal to
the effect of simple seolusion without labour—that
also unknown. The result of such extraordinaty
guessing wae, a8 might be expeeted, most anoma-
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lous. Thus, during an imprisonment of 7 days,
no difference of. food: was supposed: to he required,
whether: the prisoner- pertormed the most severe
labour with which we are acquainted—treadwheel
labour— or was entirely at rest; Under 21 days,.
(treadwheel and other hard labour being exacted):
he. obtained- as- an equivaleiit for each:-7 day’s
labour over the requirements of rest, only 1 pint
of soup-(containing 3- 0z of  cooked: meat, 3 0z. of
potatoes, 1 oz, of barley-rice or oatmeal, and 1 0z.
of onions, or leeks) affording about 1,100 grains

of carbon, -and 55 grains of ‘mitrogen, or enough-to

meet thie requirements of continued: treadwheel
labour for about:1}:hour only. For longer terms:
hard labour for 21 days was considered equal to
no labour for 4 months, and to need the diet, class
3, whicli i below: that of the unemployed Lan-
cashire operatives, and for 4 months to be equal to-
no labour for an indefinite period; and to require
the:dietary of: Class 4, containing enough food to’
supply. the wants of the system: on: the ordinary:
conditions of out-of-door life. When' the term of
hard labour exceéded 4 months; it obtained a
diétary of its own, in whicli- 4 0z. of cooked meat;
was given four times, and:3 oz, thrice a week with:
bread, vegetables, gruel, and' cocoa, contsining
36,603 grains: of carbon;. and 1,610 grains of nitro-
gen; o-dietary more expensive:and luxurious than:
the others, but: not greatly exoceeding: No. 4 in
nutritive value,

The utter insufficiency of. the allowance made
for hard labour may be more strikingly seen when
I quote the-effect of these: punishments as experi-
mentally proved by myselg side' by side with: the
requirements- of the: system of the unemployed
labourers..

Thus, the Lancashire operatives, when unem-
ployed, required 30,100 grains of carbon weekly,
Average crank Iabour requires 45,000 grains, and
treadwheel labour requires 60,000 grains ; but the
amount allowed to the prisoners at. hard labour is:
19,860 grains, 26,748 graine, 29,581 grains, 33,782
grains, and 36,603 grains, quantities differing
among themselves to the amount of nearly double
of the least quantity, and below the mazimum
re%mred quantity from one-third to three-fifths,

_ Surely no further proof can be required to show
that no uniform dietary could be possible under so
many varying.and controlling conditions, and that
in providing, this scheme the information on which
it was based was mostdefective, and that guessing,
in a- great degree, took the place of scientific dedue-
tion, Hence, in the absence of evident and sound
guiding principles, it is not to be wondered at that
-the scheme was not accopted readily by the visiting
Jjustices of prisons, and even now from- one-third to
one-half of .these  prisons reject it, and adopt
schemes which themselves are even less based. on:
principle, and which exbibit the most astounding
diversity.* .

Considering the national importance of this
subject, Dr. Smith considers thet the following
amongst other questions now demand solution :—

A.shall the principle be adopted which: was
finally lai¢ down by Sir James Graham, that the

* X cannot on thlé_ occasion enter further into this question, but
would référ to my papers published in the Philanthropist for 1856,
and to thie evidence given before the' House of Lords, in 1863,

dietary-shall meet the requirements. of the prisoner
under the different conditions of prison diseipline,
and thus maintain- his bealth and strength, or
shall it be made an instrument of punishment,
and for any period be insufficient for the wants of
the system? Without this, no step can be taken
in the‘inquiry, and'it must be for the legislature
to decide the question. It must, however, be borne
in mind, that if it be decided to give insufficient
food, you take the subject out of. the.-hands of sci-
ence, and must let justice fix the amount of defi-
ciency, for although: it is evident that deficient
food must lead to. injury of health, as its action is
slow and the different degrees of health are not
marked by clear lines, it is impossible to estimate
accurately the ivjury inflicted. It is a. dangerous
mode of punishment, and particularly when it is
often repeated. . ’
B.—The system ‘to be pursued in §oal discipline
must be fixed so that: a sentence shall always. and
everywhere carry. with it an absence of labour or
a definite kind'and amount of labour. Hence it
must be determined whether labour shall be a part
of all goal discipline or not, and certain kinds of
labour must: be selected and prescribed, and thus
the sentences may be withoutlabour, with medium
labour, and: with bard labour. In my evidence
before referred- to (Question: 842), I affirmed the
principle that labour should be' a constituent part
of every sentence, on the ground which at first
sight may appear paradoxical, that, within limits,
it would allow the food supplied to be less costly,
for without labour it has been shown that food is
wasted, and either the system must be ill-nourished,
or the higher kinds and more costly food, as meat,

. must. be' given s0 as to supply an increase of vital

stimulant in the form of nitrogen. In some cases,
therefore, it-may be shown that the. exertion sup-
plies its own food, and as this is a most important
principle, I will quote the answer which I gave to
Question 827, ¢ V&ould you explain to the committee
a little. on what principle you would act in that
case:?” It would seem that the right course of
proceeding would be this, to determine the amount
of food:which is necessary to maintain a person
in fair health in the open air, and to endeavour 80
to arrange that it shall also maintain the prisoner
in health in a state of confinement. The differ-
ence of the two conditions is mainly, or perhaps
entirely, this, that in confinement you have less
vital action in the body, less digestion of food, and
less assimilation or conversion of food into the
tissues of the body. The aim, therefore, should
be s0 to arrange the prison discipline that there
shall be such an increase of this assimilation over
the present amount, with inaction, as shall enable
the cheap food, which is sufficient fot the support
of an sgricultural labourer, to keep the prisoner
in health. If that be not done, it will be necessary,
as we do at present, to give more nitrogen, With
the deficient assimilation existing in confinement,

ou must increase the vital action of the body;

ut if you adopt the other course, that of giving
exercise of fresh air, such as a labourer wounld
have, you.do not need to give a proportionate
increase of nitrogen; you therefore assimilate the
conditions of the prisoner much more to those of
an ordinary labourer, either in ?l;mnbity or in
quality, I'also give my assent to the proposition
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contained in question 836, viz.,, *“ Whenever you
have & deficiency of labour you might make either
the labour or the open-air exercise, whichever it
may be, more or less a substitute for the amount
of nitrogen which otherwise would be supplied in
meat.”

* * % * * *

I have only one further remark to make, and
that will have reference to the unfair position in
which medical men are now placed in reference to
thie and other subjects. It is expected not only
that medical practitioners shall be weil fitted for
the practice of. their profession, but that they shall
also be authorities upon the various recondite ques-
tions which are only accessory or incidental to
their practical knowledge. IIence upon questions
of lunacy, public healtE, poisoning, and dietary,
it is expeocted that any medical man who may be
in any way connected with the case under inves-

tigation should give opinions quite in accordance

with the most advanced knowledge of the day.
This is not required in other occupations in life.
A graduate in arts must be acquainted with mathe-
matics, but is it expected that every graduate
should be able to fill a professorial chair, or to
resolve the most abstruse problems of the science ?
Is a lawyer expected to be familiar with each
department of the law, or an artist equally capa-
ble of excellence in every walk of art? Why,
then, is it not well recognized, that the essential
duty of a medical practitioner is capability for
the treatment of disease, and that questions on
collateral subjects should be regarded as special
ones, to be solved, not by the busy practitioner,
but by those specially given to such investigations,
It is unreasonable to require a workhouse or goal
surgeon to give a scientific opinion upon, and to
frame dietaries for those under his care if the nim
is to pass béyond the region of ordinary observa-
tion and to establish something recondite, as for
example a dietary which shall sufficiently nourish
the body at the least cost.

In the discussion which followed the reading of
this paper, Dr. Smith was highly complimented on
the able and scientific manner in which he had
treated the subject,

Dr Lonkegter believed the losses arising from
the improper use of diet would be more than
enough to feed the whole population. He was
not in favor of insufficient feeding of prisoners,
but did not believe they were overfed, or that ‘any
of them would remain in durance for the sake -of
the food they got in prison. He did not hesitate
to say that in many cases the system of diet and
discipline was advantageous—men who went in
a3 emaciated and enfeebled drunkards, often came
out as strong men. He almost wished thers were
prisons for respectable people who could not restrain
themselves within proper limits, both in eating

without incurring any doctors’ bills,

THE THEORY OF THE ORIGIN OF
PETROLEUM. *

It is probable that all instances of solid bitumen
found on or beneath the surface of the earth have
resulted from the hardening of drops or reservoirs
of liquid coal oil. The Iumps and crystals of
graphite found in the oldest rocks, like the lumps
of amber found in the newest, were doubtless oily
substauces involved by sand and mud. ~ Flakes of
anthracite are found in the centre of rock crystal,
Gelatinous animals and mucous plants abounded in
these aucient seas, and ought to have provided, by
their death, plenty of animal and vegetable
hydrocarbon for the mineral. The old red sand-
stones, like more modern formations, present us,
for our cabinets, innumerable flattened fish, ¢on-
verted into bitumen ; some in so perfect a state that
every scale can be counted, and every sculptured
line upon them submitted separately to the micros-
cope ; others an undistinguishable mass or daub of
tar. Some rocks have been so thoroughly charged
with animal dead matter that they emit a fetid
odor whenever struck, and are technjcally known
as stinkstones. The bituminous limestones and
shales of many different geological ages are so

‘'many reservoirs of animal and vegetable oil,

produced by the death and decomposition of suc-
cessive floral and faunal creations, perhaps prin-
cipally coralline, The fossiliferous black shales of
the central-belt of the State of New York underlie
Lake Erie, cross Ohio and Kentucky into Teanesses,
and return through Indiana and from the beds of
Lake Michigan and Huron. In middle Kentusky,
the faces of the rocks are smeared and streaked
with oil, fried out of them by the sun, so that the
surfaces are blackened as if With tar.

Up to the horizon of these black slates, ascend-
ing in the columns of deposits, gelatinous sen or-
ganisms, both animal and vegetable, seem to have
coustituted the principal, if not the sole, appara-
tus for generating Petroleum, But Dawson has
lately discovered in the sandstones over them g
true angiospermous exogenous tree, not much, if
any, lower in the scale of development than those
of ‘which our forests are composed. Corniferous
trees began also to abound, and coal beds to be
deposited in groups. - Thence the higher we ascend
towards and through the second and the tLird or
great coal measures, the more abundant became
the vestiges of fresh water and land vegetation,
until, in the tree stumps of the coal beds of Nova
Scotia, we find small land animals. The mosses
and .ferns, the rushes and reeds, minute and
gigantio, of which the coal beds came, suggest the
vegetable origin of coal oil. For it is near or
between the three systems of coal measures which
succeed each other in ascending from the top of the
upper Silurian to the coal measures proper that
the amazing discoveries of subterranean reservoirs
of oil had taken place. It is impossible to suppress
the suspicion that Petroleum is a product of the
slow decomposition of vegetable tissue.

But the oil wells are not sunk in coal measures,

A T | but through them ot the edge of the great coal area.
and drinking, Sizx montls in Clerkenwell or | ¥ gol g

Pentonville would put them on their legs again, ]
ond enable them to go on prospering for years :

The oil is never found in conl beds ; nor have the
subterranean reservoirs of oil gpparently any con-
nection with coal beds, nor even with coal slates,

* From Report of U. 8. C Jagl of Agricult
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or bituminous shales or pyroschists, as they are
called. Black slate, cannel, fat coal, like lignite,

eat and living wood, will yield the oils and gases
gy distillation, but the geological distinction must
be carefully preserved between the free Petroleum
of the rocks and wells and the distilled Petrolenm
of the old oil works,

The connection of the oil regions with the coal
bagins of western Pennsylvania and Virginia, and
eastern Obio and Kentucky, is, in good measure,
a geographical deception. (In the report of a
geological reconnoissance of Indiana, 1859, 1860,
under D. D, Owen, State geologist, and published
in 1862, Profesosr Lesquereux expressed the opi-
nion that the mineral oil of the borders of the coal
field comes from the lowest great bed of the coal
measures, I. B., page 285. The opinion ofsuch
an authority is to be carefully considered.) The
Oil creek rocks, dipping southward, pass 500 or
600 feet below the coal measures. The nearest
coal bed to the more northern springs oceurs on
the highest hill tops, many miles away. The hills
in the vicinity of some of the wells are capped by
the conglomerate base of the coal measures at
least a bundred feet thick, The shales and sand-
stones of the valley belong to formations X, IX,
and VIIT descending, called by the New York
geologist the Catskill, Chemung, and Portage
groups, extending over all the southern counties
of western New York. The southern dip carries
dowa these oil bearing rocks, and the wells must
deepen in the same direction. Mr. Ridgeway re-
ports (July 10, 1862) the lowest oil-bearing sand
rock, capping the hills near Waterford, on Le
Beeuff creek, and the same sandstones appear on
Big French creek, tull of plant remains..

. The following wells show the dip in a well-
marked maoner: The Phillipps well on Oil creek,
is 460 feet deep ; the Brawley well, at the mouth
of Cherry run, 503 feet; the Cornwall well, 530
feet ; the Avery well, over 700 feet; and at Titus-
;ille he estimates the proper depth at 1000 or 1,200
eet,

In the Mahoning coal oil region in western
Pennsylvania and eastern Ohio, near the line, the
three oil-bearing sand rock strata are beneath the
lowest coal bed. The *Continental” boring at
Edenburg, in Lawrence county, penetrated, in de-
scending order, the following formations before it
struck the oil : First, the superficial drift, 80 feet
thick. Second, sandstones and shales, 200 feet
thick, the bottom layers of which consisted of
fetid black shales, from which coal gas blew off
with violence, Third, the first white sandstone,
50 feet thick, arranged in three strata, a softer
middle between harder upper and lower forma-
tions ; the whole mass said to be thin, going east,
and holding abundance of gas in its crevices.
Fourth, shales and slates, 45 feet thick, charged
with oil and gas. Fifth, the second white sand-
stone, 75 feet thick-—softer, coarser, and tougher,
or more difficult to bore through than the first,
and full of ges; after passing through which they
struck the great oil stratum, 448 feet from the
surface. Crawford’s boring, not far off, went down
580, feet, through another shaley formation, and
struck oil, supposed to come up through a crevice
from the thirs white sand rock. .

Tbat there is an intimate connection between the

character of these sand formationsand the character
of the oil which issues from them is indubitable.
The rule among the miners is, as stated by Mr.
Clark in the * Proceedings of Americau Philosoph-
ical Society,” (June, 1862. p. 57,) that the harder
the rock may be to drill, the lighter in color, purer
in quality, and smaller in quantity, will be the oil
obtained therefrom ; and the softer the rock, the
darker and more abundant the oil.

The chemist of the Canada survey, Mr. Hunt,
insists strenuously *‘ upon the distinction between
lignitic and bituminous rocks, inasmuch as some
have been disposed,” he says, * to regard the for-

_mer as the source of the bitumen found in nature,

which they conceive to have orginated from a
slow distillation. The result of a careful exami-
nation of a question has, however, led ns to the
conclusion that the formation of the one excludes
more or less completely that of the other, and
that bitumen has been generated under conditions
different from those which have transformed or-
ganic matters into coal and lignite ; and probably,
in deep water deposits, from which atmospheric
oxygen was excluded.”

Mr. Hunt instances in support of this view, the
fact that the highly inflammable pyroschists or
black slates of the Utica and Hamilton groups
contain no soluble bitumen, and that the Trenton
and Corniferous limestones at the base of the Silu-
rian system are impregnated with Petroleum, and
give rise to Petroleum springs, although no fossil
land plant has been found in them. The fact that
a considerable portion of the tissues of the lower
marine animals is destitute of nitrogen, and very
similar in chemical composition to the woody fibre
of plants, forms another link in the chain of
reasoning on this distinction between bituminous
and lignitic rocks, The black slates, and even
the coal beds are, in fact, layers of mud, charged
slightly or to excess with lignitic matfer, peat, or
humus, part of which has assumed the form of -
glance coal and part the form of mineral charcoal,
but almost none of which is soluble in benzole or
sulphuret of carbon ; whereas these liquids easily
dissolve out the ready-formed bitumen from the
rocks which may contain them., But-whenever a
coal bed became a repository of dead fish, like the
eight-foot coal at the mouth of Yellow creek, at
the bend of the Ohio, or as in the -case of the two
foot stratam of phosphatic iron-ore deposited be-
tween the two benches of the Deep river coal bed,
at BEgypt, in North Carolina—how different an
aspect the mineral then wears, glossy with solu-
ble bitumen !

Mr, Hunt argues with much force that the mere
fact that intermediate strata, porous emough to
absorb all the floating bitumen in their vicinity,
are nevertheless destitute of- any, is enough to

rove that the accumulations of oil now furnish-
mg the world with light, never came from the
sub-voleanic distillations of the beds of coal in
their neighborhood, but-that the mineral has been

enerated by the transformatiou of organic matter
1 tho strato where it is.. Mr. Wall has shown
that the asphalt of Trinidad and Venezuela (be-
longing, however, to a much later—upper miocene
or lower pliocene—tertiary age) occurs in lime-
stones, sandstones, snd shales, associated with
beds of lignite or fossil wood, and is confined to



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

17

particular strata which were originally shales con-
taing vegetable remains which have undergone
¢ g special mineralization, producing a bitaminous
matter instead of coal or lignite, and not attribu-
table to heat, nor of the nature of a distillation,
but due to chemical reaction at the ordinary tem-
persture and under the normal conditions of cli-
mate.” He describes, also, wood partially con-
verted into bitumen, when removed by solution,
woody fibre remains.

The theory of the genesis of coal oil is, how-
ever, for from being cleared up by such facts. It
is true that the oil is not fouug in immediate con-
tact with coal beds made of land or fresh-water
plants; but on the other hand, coal oil regions
are geographically connected with coal bed regions,
whether of devonian, carboniferous, oolitic, or
tertiary age. Coal beds are said to underlie the
Rangoon oil wells. 'Tertiary lignites abound in
Trinidad, Venezuela. Lombardy, and middle Asia.
The lower devonian horizon of the Canada black
slate oil region yields coal beds in Pennsylvania.
The structural difficulties attending the solution of
the problem remain,

Fissures are filled with oil, and ges, and salt
water, and different wells strike them at different
depths, The oil-bearing sand rocks seem charged
from top to bottom with gas and blow off from
every fissure as it is passed through by the suger.
‘Whence comes this gas, if not by subterranean
distillation ? It is impossible to postulate the gas
first and oil afterwards; for that order would re-
quire the generation of pressure sufficient after-
wards, and the oil would be in the condition of a
mechanically explosive fluid. The gas must be a
subsequent expansion of the oil, as it is in the
cage of coal-mine fire-damp. Whence, then, comes
the oil, aud why has it collected in reservoirs?
How are such reservoirs preserved, and what is
their estent? It is easy, after these questions
bhave been answered, to describe the mechanical
propulsion of the oil to the surface, partly by gra-
vity and partly by the pressure of the gas it has
itself generated, through natural fissures pro-
ducing natuaral oil springs, or through artificial
anger holes. The intermittent action of most of
the flowing and spouting wells is like that of the
Iceland geysers, where steam is the motive mower.
The oil men of the Mahoning valley say that more
gas is blown off in winter than in summer.

At the Edenburg well, above referred to, the
blast of gas is sometimes violent enough to stop
the pumping engine for half an hour at time.
Mr. Clark reports a periodicity or daily maximnm
in the paroxysms, He noticed for soveral weeks
that they recurred with singular regulurily o fow
ﬁlmutes. after el%ht (:;cluck in the evening, when

e engine was forced to stop fi i
Lo oo é; o o, .p or twenyy minutes

In the nlmost unchanged horizontal posture
of the western coul measures no considerable frac-
turing or fissuring took place, Faults of all kinds
are uncommon and very small when they exist at
all. The rige of stratifioation from the Alleghany
river towards Lake Irie is a fraotion of one degree.
The original contents of the rocks have therefore

een preserved. Not so with the anthracite basins
on the gouth-eastern side of the great coal aren.
Crushed and upturied and overturned, contorted

and fractured in every part, this part of the earth’s
crust has been dried and hardened, and exposged to
chemical action from the superincumbent drainaﬁe
waters, nntil its various formations (the coal beds
ineluded in the number) have been metamorphosed
and partially re-crystallized. The oils which they
contained have been lost by dissolution and evapora-
tion. Thebituminouscoalshavebecomeanthracites,
and the last oil sfsring on the headwaters of the Le-
high, the Schuylkill, the Juniaia, the Potomae,
or the New river ceased to flow many millions of
years ago. In the West, on the contrary, in
equally ancient, nay, in identically the same
rocks, the Petroleum still remains, having had
no outlet; always hermetically sealed and under
pressure. It remains- partly condensed in coal
beds and black shales, partly distributed through
the sand rocks and limestones, and partly filling
up the joints which.the shrinking of ages has pro-
duced. Possibly a smsll portion of it may be
held in caverns through the more soluble lime-
stone strata. Especially important nre the water
bearing horizons.

The vertical cleavage planes and few down®
throw fissures which exist play but a subordinate
role to these. Rain waters percolate from every
hill surface and valley bed, sidewise and down-
wards, leeching every permeable stratum that will
give up its salt and oily contents. Along the out-
crops of every coal bed issue innumerable springs
of painted water. At the base of every great
sandrock, and on the top of the clayey deposits
next below it, collect the mixed proceeds of the
drainage in a standing sheet of oily brine. Ca-
pills.r}( attraction and hydrostatio pressure per-
petually re-enforce the reservoir. The weight of
rock on top and the pressure of disengaged oil-
gas sends 1ts filaments forward and upward by
every secret crack to the surface again, holding it
in every part ready for an explosive rush into the
air when an artificial outlet is provided. If there
be no fissure in the locality, the oil wells descend
to the sheet of water at about the same depth.
Where fissures intercept them they are of various
depths and fortune, for a well may pass a fissure
where its walls are polished and tight together.
A well may also pass the water sheet where some
change in the porosity of the rocks above and be-
low has taken place to oppose a like obstruction,
In some parts of the western coal field, the dip is
as high as five degrees, and the basins from five
to ten milés wide. Sharp flexures make local
dips of thirty degrees or more, and a ceatral sub-
anticlinal is sure to subdivide the basin. In the
secondary basing thus formed, the wells are more
perfectly artesian as to the salt water; but it is
upon the subdividing anticlinals that the gas and
oil collect. In such regions it is asserted that all
the blowing and many of the spouting wells are
ranged along the summits of such antiolinals. In
the case of some of the old gas-blowing salt wells,
their aotions demonstrate that they have been
bored past one gas-bearing atratum to another
deeper salt water siratum ; for when the water is
allowed to rise in the auger hole, by stopping the
pumps awhile, then the gas and oil no longer
come up, the brine stopping their issue. In the

case of neighboring wells of different deptbs strik-

ing o slanting fissure, the one which strikes it
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highest up will deliver gas; another, striking. it
lower down, will deliver oil; a third. striking it
still lower down, will deliver nothing but salt
water.

The compressibility of coal oil gas is one of its
most dangerous qualities, increasing indefinitely
the dangers of those explosions which abnnually
cost so many valuable lives. Confined in the walls
of the gangways and rooms, it issues from in-
numerable cells or pockets, the larger of which
are- called ““blowers ;”’ sometimes with the noise
of heavy rain; sometimes with small reports. It
collects among the timbers of the roof, in the up-
per gelleries of the mine, in deserted portions of
the colliery, and especially in those accumula-
tions of refuse coal and slate, called *‘ gob,” or
« goaf,” with which the miners pillar up the su-
perincumbent rocks, These acres of worked-out
and filled-up galleries become vast reservoirs of
fire-damp. The gas collects especially over the
antiolinal rolls, From these great powder maga-
zines, solicited by the least dimioution of baro-
metric pressure 1 the atmosphere, the gas rushes
out to fill the working rooms. Long ezperience
has shown that a falling barometer and explo-
sions in cosl mines always go together. But the
mischief is accumulative. The vacuum produced
by the first explosion is & new provocation to the
world of back gas to leave its hiding places, come
forward afresh, and produce another, and again
apother, until the proportion of air to gas be-.
comes too small to make an explose mixture; so
that, like the stroke of lightning, the coal mine
explosion is not o unit, but a series, canse and
effect reciprocally acting to produce the last result.

Among the most curions exhibitions of superior
lightness of Petroleum to other minerals with
which it is found, and of the nice train of reason-
ing dependent thereon, is the observation of Mr.
Vanuxem that the ilm of black bitumen found in
the cavities of the calciferous sand roock of New
York, with crystals of bitter spar and quartz, oc-
cur on the upper side of the crystals, on the mo-
ther liquor of which they once floated as pellicles
of oil; and, as thé crystal hardened and grew, it
moulded the oxydated oil to o sheet of bitumen,
brittle, very gulverulent, of a shiny black, yield-
ing little ash, and 11} per cent. of principally
water. The same mamillary surface, arguing
original fluidity, characterizes the specimrens ob-
tained by the Canadian mineralogist from the
Quebec group filling cavities in its limestones,
sandstones, and even in the accompanying trap
dykes; readily crumbling to s black powder, and,
when highly heated, giving off an abundance of
strong-smelling, inflammable gas, eondensing to
a tarry oil, and leaving 80 per cent. of a black
residue, which, when heated slowly, burns away,
leaving only a trace of ash. The same kind of
mineral found at the Acton copper mine is hard-
or, less frisble, and more like anthracite. The
Petroleum which fills eavities in the Montmo-
rencie rocks is still unhardened. It flowsin drops
from a foseil cornl of the Birdseye limestone there;
and at Pakenham’s it fills the cast moulds of large

orthoceratites in the Trenton limestone to such |

an extent that a pint has beex poured out of one.

1t is, perbaps, from thess lower silurian fossil co- |
zalline limestones that the oil makes its way to

the surface through the overlaying Loraine shales
to form tshe Guilderland oil spring near Albany,
according to Beck, through the Utica slate on the
Great Mountain island, and through the red
Medina shales at Albion mills, near Hamilton,
according to Mr. Murray.

The next great limestone in the .ascending se-
ries is the Niagara, and Eaton early made known
the oozing of Petroleum from its fossil caste. ~ Hall
describes it in Monroe county as & granular crys-
talline dolomite, including small laminse of bitu-
men, which gave it a resinous lustre. Bitumen,
gometimes flow like tar from the lime kiln. The
corniferous limestone, next above the Niagara,
hes the cells of its fossil corals filled with Petro-
leum, the remains of- the gelatinous coral animal
which inhabited them. Mr. Marray drew atten-
tion to .this fact in 1844, and cited the Gravelly
bay quarries in Wainfleet, Western Canada, as
examples. '

The oil springs of Euniskillen, as well as the
lake of solid bitumen in the same township, half
an acre in extent and two feet thick, no doubt
have their deep-seated sources not in the black
shales of the region, but in the corniferous lime-

stone underneath. These' black shales belong to
the hase of the Portage and Chemuung group. The
wells sunk in them soon strike the argillaceous
shales and limestones of the Hamilton group, and
go through them toward the corniferous lime-
stons, specimens of which yielded to Hunt’s
analysis from 7'4 to 128 per cent. of bitumen,
fusible and readily soluble in benzole.

In the blackish Marcellus shales, at the base
of the Hamilton group, are found septaria or -
nodular concretions containing Petroleum, The
same phenomenon recurs at the top of the Hamil-
ton group. Still higher up, the Portage and Che-
mung sandstones (formation viil,) are often bitu-
minous to the smell, and coutain Petroleum in
cavities, or hardened into solid seams. A caleca-
reous sand rock in Chataqua county contains
more than 2 per ¢t. of bituminous matter. These
are the rocks around the famous oil springs of
the Seneca Indians, It is only necessary to as-
cend the series of these devonian sandstones to
their upper part among the rocks of the Catskill
groap, or just beneath them, to find oneself in the
oil regions of northern Pennsylvania and Ohio,
described by Dr. Newberry and others.

There only remains to be noticed that anoma-
lous deposit of the Albert coal in New Brunswicks
made famous by long litigation and the discus-
sion of geologists, deseribed by Professor Daw-
son in his Acadian Geology, and called, by Dr.
Wetherill, of Philadelphia, Melan-asphalt.

Its position has been misinterpreted by several
observers, who have reported it a volcanic injec-
tion of bitumen into o fissure of the earth many
feet in width, by the force of which large pieces
of the wall rock have been torn off and carried
forward in the' mass, It seems, however, pretty
well made out, that it was originally a horizontal
bed or lake of Petrolenm, hardened and covered
up by sand and olay deposits of carboniferous age,
and afterwards upturned, bent over and fractured
g0 a8 to assume .its preseut posture. It is mot
properly a coal bed, therefore, but a mass of har-

-
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dened coal oil, which can be, and, in fact, has
been, mined'like a coal bed, and the product Wsed
wholly for making gas. Dr. Wetherill’s analysis
gives :—Coke, 44'35 ; volatile matter, 5555 ; ash,
0-10. Specimens of Cuban asphalt analyzed- at
the same time, gave: Coke,- 32:00; volatile mat-
ter, 67.60; ash, 5'40; or, subtracting the ash and
uniting the oxygen and nitrogen : Carbon, 86123 ;
hydrogen, 8-971; oxygen and hydrogen, 4.906 =
Cy H: O N. Like Cuban and Egyptian asphalt,
this Albertine (as it is commonly cnlled)- is highly
eleotrified by friction; which coal is’ not.

e

From the New York Tribune Almanao.
THE PRINCIPAL STATES OF EUROPE : THEIR
GOVERNMENTS, AREA, POPULATION, ARMY
AND NAVY. :

Great Britaine
AREA AND POPULATION.
Areain Eng. Population
. 108, u 1861,

. . LR
England and Wales ..e. serersssesscesives ,153 20,061,725
Scotland 31,824 3,061,251
Trolanduee ceeervescensrsvos saasososassasssnnererces 32,012 5,764,543

Total vevveecrrnes 121,980 28,887,519
BRITIGH DEPENDENOIES.
In Europe: Gibraltar, Heligoland, Malta and- , .
Java* ceeeres . LAY . 121 168,130

Tn Asia: East 1ndia Company’s Possessions, ) X
.Ceylon, Hong Kong, Labuan ..u.iceeewe 875,797 187,745,750
In Africa: Gambia, Sierra Leone, Gold Coast,
Cape Colony, Natal, 8t. Heléna, Mauritiug, .
S0YChOlLEB.co cersvastesssssessersssensressarveancenss 140,086
In America: Labrador, Canada, New Bruns-
wick, Nova Scotia, Prince Edward Island,
Newfoundland, British Columbia, Vancou.
veor's Island, West Indies, Hondurus, Gui-
ana, Falkland ISlands ...cceeeevieeerioncevesces
In Australia: New SouthWales, Quecnsland,
‘Victoria, South Australia, West Australia,
‘Tasmania, New Zesland ..ccocecvreinrrieneenes 1,670,433 1,211,080
T TotAl cornnencairennes 3,448,902 194,478,927

Parliament.—House of Lords has 465 peers:
namely, 30 spiritual lords (26 English and 4 Irish
bishops and archbishops) aud 434 secular lords,
viz., 3 princes of the royal house, 20 dikes, 21
marquises, 112 earls, 22 viscounts, 213 barons, 16
Scottish peers, 48 Irish peers (for life).

House of Commons has 654 members, namely,
496 English and Welsli, 53 Scottish, and 105 Irish,

Army and Navy.—According to' the' army esti-
mates in the budget of 1862-3, the English army
consisted of 14,066 cavalry, 129,562 infantry ; total,
’114636328. ’{‘he ]%21838 Arml in Itsxdia. consisted of

, cavalry, artillery, 5¢;837 i TY ;
total, 75,809, " Ty OLET lnfantry s

According to the navy list, April, 1862, the
English fleet consisted' of 372 steun}:ars nﬂoatz',’with
117,465 horse-power, 40 stéamers building, with
21,360 horse-power, 144 gailing vessels afioat;
total 566, with 14,748 guns. There were also 170
steam gunboats and 147 coasting vessels, so as'to
make the complete number of vessels enumerated
in the navy list 885, -

963,045

847,506 4,400,013

* The Tonian Islands, which wex;e since 1815 undor Bri
tectorato, were, in 1863, with the consent of the Bﬁtl:hi‘:igscl;vg:::

Mment, annexed to the kingdom of Greece,

Frances
AREA AND POPULATION.
Area in geo, Pop. Jen.1,
5Q. ms.* 1862..
FIAUCO oo esssrsnranssnsrsesosessessorn . 10,034 37,472,732
AlZOIIA covvrdlvesnes ieesstsssacesinsssrcssens 7,017 1,099,126
Total ceesencsrsorees 17,061 89,471,867

. PRENCH DEPENDENOIES
In Asja: Pondichery, Karikal, Yanaon, Mahe,
Chandernagor, 6 provinees in L. Cochin Chinaf
In Africa, exclusive of Alglers: Senegal; Reunion,

510 2,219,878

‘8ta, Marie, MAYOtte ...ccewercriseirrsrsassceranees 4,622 447,328
In America: Martipique, Guadelupe, Guy

St. Plerre, and MIQUeIOR «ecveecvermersesassssssee 3,322 801,823
In Oceania: Marq Isles, Pomotoun, Wallis, . :

Gambier, Touboual, Society Islands, New Cale-

@onie w452 99,460

TORAT suvsrronseiassesesenses 5,008 8,067,089

The Chambers.—The Senate consists of not over
150 members, appointed for life by the Emperor,
and of the archbishops, marshals-of the empire;
and admirals, who are de’ fucio entitled to seats.

The Corps Legislatif consists of 267. members;
At the election which'took: plice’on June 7 and8,
the- different- opposition parties eléoted together
about 30 members against-5 in 1857. The total .
number of votes cast for the opposition caddidates
were: estimated at.about 1,900,000 against 571,859
in 1857.

Army and Nevy.—The French army was- com-
posed, in 1862, as follows; Gendarmerie—1 regi-
ment, 28 legions, 4 battalions, 5 squadrons, 129
companies, 24,535-men. Iunfantry—115 regiments;
376 battalions, 2,953 companies, 252,652 men.
Cavalry—64 regiments, 385 squadrons, 9 compa-
nies, 62,799 men. Artillery — 22 regiments, 227
hattalions, 7 squadrons, 63 companies; 16,645
hiorsés, 1,362 caunon, 39,882 meéi. Engitieers—
3 regiments, 1 division, 6 battalicus, 73 companies,
7,486 men. The total strength of the army on the
peaca footing was 404,192, and on the war footing
757,725, ‘ o

The fleet, in the sambe year, consisted of 94 iron-
clad screw steaimers, w’itg 1,142 guns and 21,136
horge-power, 187 other screw steamérs, with 5,662
guns and 61,760 horse:power, 86 wheel steamers,
with 534 guns and 19,540 borse-power, 111 sailing
vessels, with 2,380 guns—total 478 vessels, with
9,718 guns, and 102,436 horge:power.

Russiae
AREA AND POPULATION.
Area’in geo.

sq. ms: Mopulation.
Russia In Eutope «.oveeescaens esesseserasesasan . 90,134.63- 69,330,762
Caucasia ..... we 807378 4,257,704
Russia in Asia ..o
Russia in America
Kingdom of Polan
Grandduchy of Finla,

: 74,103,394

Army and Navy.—The Russian- Army is com-
posed—1, of nctive troops ; 2, of reserve troops ; 3,
of irregular troops. According to the reports of

804,340.09

i‘l 1 géographlcal square mile about equal to 21' English squars
miles. ;

+ According to a letter in the Monftewr de 7’ Armee, datod Sai -
goon, Cochin Chins, Sept, 6, 1863, a treaty has been concluded
between France and the king of Cambodia (in Farther ladia), by
virtue of whichi this whole kingdom 1 placed under the protocto-
rate of Prance. France also receives theright to establishi a sete
eqment on the banks of the river Cambadid or Mei Kong, at. Nam
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the Ministry of War, the effective of the land forces
was, in 1859, as follows:
. ’ Ge;;i Officers. Soldiers.

" Active Army 26,997 783,352
RENOEVE TYOOPB  cerereossisrsesesessssrersorse 23 38,064 66,873
Irrogulsr Troop8.. eemsemsmessens 80 4,685 92,000

Total wwen 387 84716 042,205

The navy, on June 1, 1862, consisted of 248
steamers, with 2,387 guus and 37,007 horse-power,
62 sailing vessels, with 304 guns—total, 310 vessels,
with 3,691 guns.

Austria.

Area and Population.—Austria comprises the
following crown lands, each one of which hasa
provincial diet:

Austria below the BB ..ecessersoscorssssosss, 360.08 1,681,697
Austria above the ENS ieeewererssssrcsssseces 217.90 707,460
falzburg 130.16 146,769
Styria 407.84 1,056,773
Carinthia ... . 188. 832,456
Carniola copsesaes 181.42 451,041
Goerts, Gradisea, Tatr3a and TrIGots s 14610 620,978
Tyrol BBA VOrarlberg....cesesesersssesesoesorens 532.04 851,016
Bohemi: ™ 70 4,705,626
Moravia ’ 40377 1,867,094
BHOBIR s vrvossrren 03.50 912
Gallicia ...... 1,426.78 4,697,470
Bukovina : £9,92 466,920
DaMAIB sovceeririnesserarnissorsereessrenssesovoses 2.36 404,499 .
Venetia ... . 2,446,066
Hungaria 6,900,785
Croatia and Slavon ) 876,009
Transylvania. £ 1,926,727
Military Fronti 600, 1,064,922
Active Army. 579,989
86,019,068

" Nationalitics.~—~As to nationality the Austrian
empire containe 7,889,925 Germans, 11,044,882
northern Slavi, 3,982,774 southern Slavi, 2,989,136
western Roumanians, 2,642,953 eastern Rouman-
ians, 4,947,134 Magyars, and 1,217,532 other races.

Among the northern Slavi there are 6,132,742
Czechi, Moraviansand Slovackians, 2,159,648 Poles
and 2,762,482 Ruthenians ; among the southern
Slavi, 1,183,533 Slovenians, 1,337,010 Croats,
1,438,201 Serbins, & 24,030 Bulgarians ; amongthe
western Roumanians, 2,557,913 1talians, 416,725
Friulians, 14,498 Ladinians ; among the other
races, 3,175 Albians, 2,255 Greeks and Bohemians,
}6,131 Armenians, 146,100 Gipsies, and 1,049,871

ews,

LParlioment,—The Austrian Reichsrath (Council

of the Empire) consists of the House of Nobles and
- of the House of Deputies,

. The House of Nobles consists of the princes of
the imperial house who are of age, of heads of noble
landed families, appointed as hereditary members,
of the archbishops and bishops of princely ranks,
and finally of life members.

- The House of Deputies consists of 343 members,
delegated by direct election, by the diets of several
crown lands. The following crown lands have as
ot sent no delegates : Hungary (85), Croatia and
lavonia (9), Venetia (20). The Diet of Transyl-
vania elected deputies (26) for the first time, in
September, 1863, : :
- «drmy and Navy.—The Austrian army, in 1863,
was composed as follows: '

. ® The Russian possessions in America wera formerly the prb
grty of & company, but at the end of the yoar 1863 they were
rmally incorporated with the Russian empire. ) :

Active. ' Non-active,
442,000 -

try 162,318
valry 40344 52,760
Other TrOOPE eserencesnesessararsssssenss 46,018 92,93
Totalorurrreeee 248,680 587,606

The navy consisted of 64 steamers with 647 guns,
and 51 sailing vessels, with 340 guns; total, 115
vessels, with 987 guas. .

‘Prussin,

Area and Population.—Ares, 5,103 geographical
square miles; population (3rd December, 1861)
18,500,446. The number of the non-German popu-
Jation amounts to 2,480,609,and consistsof 1,950,199
Poles, 233,379 Mazures, 7,652 Rassubes, 82,232
Wends, 10,324 Bobemians, 48,544 Moravians,
136,990 Lets, 414 Courlanders, 10,502 Walloons,
and 363 Hollanders.

Representative Chambers,—The House of Lords
consists of all princes of the royal blood, all princes
formerly sovereign but now subject to the King of
Prussia, hereditary peers, peers for life, 90 members
elected by the wealthiest classes, and 30 members
elected by the municipal corporations of as many
principal cities, .

The Chamber of Representatives consists of 352
members, who are elected by indirect universal
suffrage for three years. The last election took
place October 28, 1863. Iu the new Chamber the
¢ Party of Progress” counts about 140 members;
the « Left Center” which differs but little from the
former, 82; the ‘ Parliamentary Union” (Right
Center), 4; the Moderate Liberals, 7; Catholics,
25; Poles, 273 Couservatives, about 40. The
members not classified will mostly vote with the
majority.

Army and Navy.—The Prussien army, in 1863,
was composed as follows :

Peace ‘War
footing.  footing.
Regular Troops ...c.ceivennanne 101,033 356,632
First levy of the LandwWelI' ..ccccccsmsreneerss  secvresn 128,928
Troops in garrison ... . 8,265 168,966
- ) 109,298 634,421
To thege must bo added:
Officors..ccveassscscrssrsoensasane 8,000 10,000
Gendermes ........, 2,250 2,250
‘Two divisions of the School of Under Officers’ 980 980
Company of Undet Officers of the Guard ... | 70 70
Feldjager e . ki g 77
Invalids ... 2,102
Totalieecssnsonnesns  2ILTT8 847,708
If & socond levy of the Landwehr is raised, there must
be added 95,406
Total eercrvrerorsvesarsreseresesreon

743,294

INTERESTING PHOTO-CHEMICAL DISCO-
VERIES. :

At o recent meeting of the Manchester Literar,
and Philosophical Society, Professor Roscoe exhi-
bited the light emitted by burning a portion of a
fine specimen of pure magnesium wire 1 mm. in
diameter and 10 Pt long, which had been manufae-
tured by Mr. Sonstadt.  Professor Buneen and the
speaker had exomined the photo-chemical action
of the sun compared with that of a terrestrial
source of light,’and for the purpose of this compari-
son they chose the light evolved by the combustion
of magnesium wire. They showed that & burning
surface of magnesium wire which, seen from a point
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at the sea’s level, has an apparent maguitude equal
to that of the sun, eflects on that point the same
chemical action as the sun would do when shining
from a cloudless sky at & height of 9 deg. 53 min,
above the horizon. On comparing the chemical
with the visible brightness of these two sources of
light, it was found that the brightness of the sun’s
diso, as measured by the eye when the sun’s zepith-
distance was 67 deg. 22 min. is 5247 times ag great
as that of the burning magnesium wire, whilst at
the same zenith-distance the chemical brightness
of the sun is only 36.6 times as great. Hence the
value of this light as a source of the chemically
active rays for photographic purposes becomes at
once apparent.” The extract from the memoir
referred to is as follows :—** The steady and-equable
light evolved by magnesium wire burning in the air,
and the immense chsmical.action thus produced,
render this source of light valuable as a simple
means of obtaining a given amount of illumination
expressed in terms of our measurement of light.
* * The ¢combustion of magnesium constitutes so
definite and simple a source of light for the purpose
of photo-chemical measurement, that the wide dis-
tribution of this metal as a source of light may
even become of technical importance. A burning
magnesium wire of the thickness 0f 0-297 millimetre
evolves, according to & measurement we have made,
as much light as 74 stearine candles, of which five
go to the pound. If this light lasted one mioute,
0987 metre of wire, weighing 0°1204 grm. would be
burnt, In order to produce a light equal to 74
candles burning for ten hours, whereby about 20 1bs.
of stearine is consumed, 72:2 grms. of magnesinm
would be required. The magnesium wire can be
easily prepared by forcing out the metal from a
heated steel press having a fine opening at the bot-
tom ; this wire might be rolled up in coils on a
spindle, which could be made to revolve by clock-
work, and thus the end of the wire guided by
assing through a groove or between rollers, could
e continually pushed forward inte a gas orspirit-
lamp flame, in which it would burn.” Professor
Rascoe stated that great eredit was due to Mr.
. Sonstadt for the able menner in which he had
brought the difficult subject of the metallurgy of
magnesinm into the -present satisfactory position,
and expressed his opinion that, even for photo-
graphic purposes, the application of the metal will
prove most important.—Mr. Bruthers, Mr, Parry,
and other photographers present, corroborated Dr,
Roscoe’s opinion respecting the valane of such a
* source of light for photograpy. Since the méeting
Mr. - Brothers made an experiment upon the
magnesium light, which he reports as follows—
‘¢ The result of an experiment lphave Just tried is
that in 50 seconds with the maguesium light I have
obtained & good negative copy of an engraving,
the copy belng made in & darkened room. Another
copy was made in the usual way in daylight, and
in 50 seconds the result was about equal to the
negative taken by the artificial light. The sun was
shining, but there was a good desl of fog in tho
atmosphere.” -

SUBSTITUTES FOR GUTTA PERCHA.

Sir W. Holmes has forwarded to the Couneil: of
the Society of Arts, from Demarara, some speci-

mens of a gum termed ¢ Balata,” the produce of
the Bullet tree SSapola Multert), which grows in
that colony, and which, he states, possesses the
properties of gutta-percha’ dgnd may be used as a
substitute for 1t. The specimens include ndt only
the inspissated juice, but also & bottle of the juice
itself. Mr. Oundaatjie, colonial surgeon, has for-
warded to the Council, from Ceylon, a specimen of
the Alstonia Scholaris, which he states may be used
as a substitute for gutta-percha. It is stated to
possess the same properties and is as workable as
the latter. It readily softens when plunged in
boiling water, is soluble in turpentine and chloro-
form, receives and retains impressions permanently,
and is adapted for seals to documents. The tree
abounds with milky juice, like the gutta-percha,
has a fleshy bark and porous wood, and belongs to
the natural order Apoocynea. The natives believe
that the tree is very poisonous, and class it among
their moat virulent poisonms, but Mr, Ondaatjie
states that his experiments with the juice, &e., have
proved the contrary. These specimens are sent in
response to premiums offered by the Society for the
discovery of a substitute for gutia-percha.

The following letter accompanied the specimen
of Balata, sent by Sir W.. Holmes :—

By the last mail I received your * Subjects for
Premiums” for the session of 1863-64,

My object in addressing you is to advise, that by
this packet I forward a box containing samples of
Balala in its milky state, and also dried or coagu-
lated.. Tentertain the hope that these samples fully
meet the requirements og the 77th Section of your
list of premiums, in reference to a substitute for
india-rubber or gutta-percha, but I also trust it will
be found more valuable than india-rubber ox gutta-
percha by themselves, possessing much of the elas-
ticity of the one and the ductility of the other, .
whilst it requires a much higher temperature to
melt or soften it.

After these preliminary observations T must go
somewhat into detail. I was Commissioner, repre-

.senting the colony of British Guiana, at the Inter-

national Exhibition of 1862. Amongst the varied
contributions from the colony was a morsel of the
dried milk of the bullet tree (Sapota Mulleri-Mig?) ;
it weighed perhaps half & pound. Amongst the
pumerous individuals. who visited the Guiana
department was Mr., Charles Hancock, who is
well known in the . gutta-percha trade. This
gentleman was struck with the appearance of the
apecimen, and obtained a portion for experiment ;
he reported favourably as to its utility and value,
a result most gratifying to me, as I had received
adverse opinions from less experienced persons,
This happened, I think, in July, 1862. From that
time to the present I have been engaged in inyes-
tigations how to produce the material cheaply, and -
how to dry or coagulate it rapidly. In both
particulars I believe I have succeeded so far as to
warrant the introduction of steam machinery to
be applied to its extraction, and by a fortunate
accident I have discovered how to dry or coagulate
it, preserving the characteristio of elasticity at a
single operation, by the .addition of a simple
ingredient not very costly,. :

' The samples forwarded consist of—1stly, a bottle
of milk, as extracted from the tree by .tapping;
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2ndly;of lum-pés -or. cakes, welghmg togéqﬁer five

1bs., of this milk prepared.for:the market; .and,
3rdly, some balls-to shew, by, the:result of the pro-
cess discovered by me, that this. material is nearly
a8 olastic. a8 india-rubber.; indeed,.as far.as .I can
Jjudge, :Balata capnot be -rivalled hy .either:that
material or.gutta-percha, possessing, as:I before
stated, much of . the elasticity of .the one and.the
ductility of.the, other, without the.intractability of
india-rubber.or the -brittleness and.friability of
gutta-percha. Amongst the useful propbrties pos-
sessed by Balata, I believe- the fresh-milk. of the
bullet tree .to be the best waterproofing material
yet. discovered, .and . further, that .Balata, as pre-
paved by me, .-will supply the great want of:the
day, 28 8 good. insulating medium. for: telegraphio
purposes, - )

‘The bullet.tree-is a magnificent timber tree,
often squaring :30.to 40 inches. and.is. much -used,
especially in Berbice, for building purposes. - The
milk, -when quite .fresh, is.so -bland that . it.is
sometimes used as a substitute, for cow’s. milk, and
the fruit is_delicious.

The bullet tree.abounds, in: many distriets of . the
colony; indeed, I may say, throughout this part of
‘South Americ, and ‘I trust that ‘Balate may ere
long be added as an-importantitem to the exports
of the colony, and tend to.prove that:the Inter-
national Exhibition of 1862 has in this instance
also been productive of practically. mseful results,
not only to this commuvity, but to the interests of
science and. art generally. ‘

.I annex a letter from the Honourable: William
Walker, Government.Secretary of. the colony, and
Chairman of: the Correspondence Commities.of the
Royal Agricultural and Commercial . Society of
British Guiana, .which. is affiliated to the Society of
.Arts, in order to- fulfil the conditions specified in
the prospectus.

—

THE INFLUENCE OF ENGINEERING SCIENCE
ON NATIONAL PROSPERITY.

(From the Address of J. R. McLuan, Beq., F.R.A.8,, Preeident of
the Institution of Civil Engineors, on taking the chair for the first
time after his election, January 12, 1864.)

* % * o *

1 will now attempt to point out the causes of
.the enormous increase of .the income of Great
Britain, representing the profits of many hundreds
of -millions. sterling invested in railways, canals,
mines, ships, and. other works in this country, in
Iundia, and in our colonies; - ‘

Fortunately the railway system, since the intro-
duction of the Jocomotive engine, improved by
.Stephenson, gave it vitality, has been a complete
success in the reproduction of capital, in the enor-
mous saving in:the .cost of transport, and in the
facilities it affords. for the.development of mines,
.and of nearly all branches of national industry. -

. -Aftertheopening of the Manchester and Liverpool
.Railway, the accumulated wealth of Great Britain,
.which, previous to that ‘time had been but spar-

ingly invested in public undertakings, and was for
the most part hoarded, or placed on doubtful
.seourities, was .thrown - lavishly: into the railway
system ; and, although: for a- time this led to the

belief, that the supply of capital for the construction
.of such:undertakings was: inexhaustible, . and in-
duced -excess of speculation, temporary distress,

and ;subsequent diatrust.in .the system ; yet the
progress of ;railways .ever since,that period :has
been . steady, and & reproductive profit has.been
assured on a capital of nearly £400,000,000. This
yast -capital has been .crested hecaunse .railway
securities, .on .the principle of limited liability,
occupy. the highest place:1n_public. estimation, for
investing . the realised  profits of .the country, in
congequence of the facility with which they can be
purchased,-and . transferred.in amounts suited to
the.requirements of every.class of society ; .and this
leads. to a constant.accumulation . of capital by in-
ducing people, to save.a portion of their income—

not.merely for their. own.support. in an after period

of . life, but: for the benefit of .their descendants.

‘Thus, railway securities- afford the-means.of trans-

mitting wealth, as printing does knowledge, from
one generation to another. ' : ‘
The beneficial effects of the.railway system have
not - been :confined .to. Great - Britain. - Before the
introduction. of railways the -land was pearly the
.only safe means in -Burope for.the investment of
capitnl ;.and,;in consequence of the competition
for this security, the interest was reduced to a

-minimum rate, and was barely sufficient to induce

.people to_ save a portion of their income. The.con-

.atruetion of railways, by inducing saving, has estab-

lished. a wealthy and educated middle class in most

.countries in Europe, who have not. only developed
‘the industrial resources and increased the capital
.of the country.to which they belong, but have also,
.8 in this country, promoted education, and human-

ized the.conduct of all classes of the: poople.
I have only.oné more remark to make on railways
as a cause.of the increase of wealth. The land

.occupied. by railways in Great Britain is under two
.hundred thousand acres, including .stations and
.and other conveniences, and to obtaiu possession

of this Jand it has been necessary, during every

-session of Parliament, for the last thirty years, to
.engage the services of the .ablest counsel, and the
. most eminent engineers, in the committee rooms of
- both-Houses, at an incalculable expense. The land

uged. for agricultural parposes is about forty million

:acres. Yet the. railwdy system, occupying only
_about one half per cent. of the total area of the
land, now paysnearly.as great an amount of income
.and . property tax as is paid by the .whole .of . the
-farmers of Great Britain,

Another source of wealth is the great deposit of
coal, and iron, stone, and other minerals—in nearly
every part of the kingdomn, '

The most important of these ia coal. The quan-
tity of coal raised in Great Britain is now about
one hundred millious of tons yearly, prodaced by
the labour of about three hundred thousand mén.

-We are indebted to Professor Liebig, the cele-

-brated German chemist, for data by which we can

estimate the value of this enormous quantity of

:fuel, by compering -it with wood or any other

produce of the soil,

- Liebig informs us, that every acre of fertile land
will produce yearly about two tons and a half of
wood, or other crop, whioh contains about the same
qusatity of carbon. (80.per cent.) as one ton of coal.
The one hundred million. tons of coal now raised
annually from our mines contain about eighty

.million tons of carbon ;.and to produce:the equiva-
Jent of this in wood would require one year’s growth
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. of, in round numbers,one hundred millions of acres
of land—an area about four times larger than the
arable and pastare land of England, (which does
not exceed twenty-five million acres) and as nearly

as possible equal in extent to the area of the king- .
dom of France, Yet this supply of fuel, even if it |
existed in the form of wood, would be practically :
useless as a substitute for coal; the labouring
population of the kingdom would be unable to cut
and convert it the whole of our railways and canals |

would not suffica to transport it, while the cost of

these operations, if no other obstacle intervened, |

" would prevent them from being carried on bene-

ficially, The development of coal theo, is mainly |
the cause of the increase of wealth, but if railways -

had pot proved reproductive investments, this
mineral would have added little more to the wéalth
of Great Britain than it did in 1815.

The serious question as to the permanence of this |

fuel, on which the wealth of the nation so much
depends, hias been prominently raised.

Since the great discovery of Muxrchison, that coal
underlies, and may be found with reasonable cer-
tainty under the lower bew red sandstone and
permian formations, which extend over millions of
acres of Great Britain; and if beneath them
at greater depths, under all the meéasures. which
overlie the permian, and which, together, comprise
upwards of one half the area of Great Britain, we
may consider our coal-mines to be practically in.
exhaustible, and that we have not to fear any
deficiency in quantity, arising from the exhaustion
of the mineral, but rather the practical difficulty
of obtaining it from o great depth below the surface,
in consequence of the central heat of our globe,
which, it is alleged, will ultimately and within a
defined and not distant period, reduce the produc-
tion to a limited supply.

Much may be said in support of the theory of .

central heat, but I think undue importance has
been given to it, as a difficulty in mining operations.
A comparatively thin coating of clay, or fire-bricks,
surrounding a blast furnace filled with molten iron,
affurds such protection that the hand may be placed
without inconvenience.on the outer surface of the
‘brick-work, and ‘it is difficult to understand how
any internal heat can penetrate through the crust
of the earth—estimated to be thirty-four miles in
thickness—so a8 to interfere with the temperature
ot the comparatively small depth from the surface
at which mining operations are. carried on. I am
of opinion that the heat, which undoubtedly exists
1n some mines, arises, not from ceotral beat, but
from superincumbent pressure, and defective ven-
tilation. The gases in the coal are highly com-
préssed, and, when'liberated by mining operations,
are at & high temperature; but we know that with
large shafts, air may be conveyed to any depth%hat
has yet been reached in mining operations, without
in the slightest degree altering its teraperature ;
and that by & proper enlargement of the air
passages, air descending the shaft-may be distribu-
ted through theworkings, 80 asio lessen the liability
of accident from explosion, or serious inconvenience
from heat, ab any depth to which shafts can he
sunk, Thesystem of sending compressed air down
the shaft by means of water is found to abate
Inconvenience in deep mines owing to an excess of
temperature. . e

T therefore think that the time when we shall
experience a wait of coal, arising from exhaustion,
or from difficulties oceasioned by the depth of the
mines, or an excess of temperature, need not at
present in any way influence our conduct in the .
development and use of that important mineral ;
especially as the power (which is the substitute for
labour) derived from coal is so cheap, that we are
enabled to consume daily for our domestic comforts,
for machinery in the conversion of minerals, and
for other manufacturing processes, and for export,
a power equal to twelve millions of horses, at a
cost, at the mine, of not more than one penny per.
‘horse-power, working ten hours a day, and no
saving in consumption of this enormous quantity
of coal can be made, except by employing more
expensive labour as a substitute.

With this power at our command the cost of
sinking to and of raising minerals from the greatest
depths, is inappreciable ; wlrile the intrinsic value
of coal, when compared with any other fuel, is so
great that it may be drawn profitably from almost
any depth—the only limit being the strength of the
machinery and materials required to raise it.

Thé next mineral in importance is ironstone,

In the year 1862 the production of ironstone and
iron ore in the United Kingdom, amounted to
7,586,956 tons, which, by the operation of five
hundred and sixty-two blast furnages, was conver
ted into 3,943,469 tons of yig iron.

The importance of the iron and coal trade as o
source of wealth ig proved by the fact, that the
declared value of the iron and ‘coal exported from
this country during 1862, either in a raw, or a
manufactured, or a partially manufactured state,
was pearly £25,000,000, due altogether to the
development of our natural resources; and this
sum represents the cost price only, and is exclusive
of earriage, or freight and profits of trade, which
may fairly be taken to represent one half more.

Yo 1862 our other mines prodaced the following
quantities of minerals, viz. s~
Tin ore..c.ceeer ceenveseisrseesese 14,127 tons
COPPer OTE evrerrrersereerneses 224,171 ¢
Lead 0re civeecerrnserocneonicss 95,311 ¢
Zine (blendezl....,. evsse 1,497 ¢
Pyrites (sulphur) ..eeeevuiee 98,433 ¢
Salt vevviervoninernrsoreanioeniess 981,598 ¢
Fire-clay, china-clay, and
porcelain stone .....eseees. 853,803

These miherals, and the metals produced from
them by means of coal, have enabled us, with the
assigtance of the shipping interest, to obviate to a
grent extent, the effects of the failure in the supply of
cotton ; for, notwithstanding the great decrease of
the export of cotton goods (to the .extent of
£10,000,000 in the year 1862), the total amount of
exports during the financial year just ended (1863)
has been £124,137,812, exclusive of ecarriage and

-freight, and we haveé thus been enabled to pay for
all imports, and partially to alleviate the distress
among the cotton operatives in Lancashire,

I will not occupy your time'in -detailing all the
various profitable employments which result from
mining and manufacturing operations, but will only
refer to, perhaps, the most remarkable of them—
ship-building, :

“"

The Government returns for 1861 show, thatin
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that gear 975 ships, representing 200,839 tons,
were built and registered in the United Kingdom ;
~—of these 91,095 tons were constructed of iron,
the average of the iron vessels being a burthen of
430 tons each.

And this, it should be remeinbered, is exclusive
of iron ships built in private yards for the Royal
Navy, and of the ships constructed for foreignersl

The iron screw steam-ships, in consequence of
their great and regular speed, due to engineering
gkill, have practically become an extension of the
railway system over all parts of the world,and have
enabled us more freely to exchange the products of
our industry for those of other nations, thereby
conducing to the employment, the intellectual and
social enjoyment, and the convenience of the people,
and providing for the further inorease of population
and universal wealth. -

On these considerations I am justified instating,
that the increase of the income of England since
the year 1815, has not arisen from the land ; but
that it is mainly due to the discoveries of our great
engineers. There remains still to be considered
the question of the distribution of this wealth,
which has been the means of providing profitable
employment for millions of a rapidly increasing

opulation, who, but for such industrial undertak-
ings, must have remained a burthen on the land,
and a cause of poverty and discontent; unless
reduced in number by famine, or by extensive
emigration,

e may also congratulate ourselves that this
wealth has not been employed in reproductive
undertakings alone, but that the great cause of
education hae felt the stimulus of it, and that every
year the importance of developing and' directing
the intelligence of the people is more distinctly
recognized.”

THE INVENTION OF THE CARD-MAKING
MACHINE.

WHITTEMORE—1T797.

We do not rank the card-setting machine among
“ the most important American discoveries and in-
ventions,” and yet we cannot omit it from our ac-
count, for it is generally regarded as coming nearest
in its movements to the acts of intelligence of any
piece of mechanism that has ever been devised.
Two delicate needles dart forward and punch the
leather; the wire is drawn in from the reel and
cut off at the proper length ; a fork sweeps forward
and bends the wire into the form of the letter U ;
a pair of pincers seize the bent wire and thrust it
deftly into the holes prepared for it; and finally a
press rises on the opposite side of the leather and
bends the wire at the proper angle to make a per-
fect card. All of these varied movements go on
automatically and continuously, and if a crooked
or imperfect tooth is made, the machine instantly
stops of its own accord. This last, the stop-motion,
is the only material improvement made in the
machine from the form in which it was originally
devised by its first inventor, . :
A few years since a manufacturer of these ma-
_chines, a Mr, Earle, of Leicester, Mass., had a
very fine machine on exhibition at the Mechaaics’
Fair in Boston, when the Rev. Mr, Pierpont came
along with a friend and stopped to look at it.

" ¢ Here,” Mr. Pierpont remarked, “is the ma.
chine that more than any other impresses me with
the feeling that it must be endowed with thought.”

At that time the stop-motion had not been in-
vented, and great efforts were being made to devise
it. With this in his mind, Mr. Earle replied :—

-4¢Yes, all it needs to be a perfect acntient being
is a conscience.”

In the eourse of that season the stop-motion was
perfected, and when Mr, Pierpont passed through
the next Fair, he reminded Mr, Earle of the pre-
vious conversation. Mr. Earle replied :—

“The defect is now remedied. The machine
has got a conscience, and it does just what a con-
scienge ought to do—it stops at the firs{ wrong
step.

We have heard a gentleman speak repeatedly of
visiting a large card manufactory in New Jersey.
While he was talking with the proprietor a man
came out of the mill and went off to his house.
Some 15 minutes afterward our friend went into
the factory, and found a very large room full of
machines iu active operation, with not a single
person in the bailding to attend to them!

The card-setting machine was invented by Amos
Whittemore, who was born at Cambridge, Mass.,
April 19th, 1759, His father was a farmer, but
Amos ecarly showed a fondness for mechanical
pursuits, and, on arriving at the proper age, he
became an apprentice to a gunsmith. Long before
the expiration of bis apprenticeship his master
confessed that he could teach him no more, and
advised him to set up business for himself. Some
years later he became interested, with his brother
William and five others, in the manufacture of
cotton and wool eards, conducting their business
in Boston, under the firm of Giles, Richards & Co.,
and supplying nearly all the cards then used in
the country. Awmos attended to the mechanical
department.

It soon occurred to him that if a machine could
be devised to perform the operations, it would
supersede a vast amount of hand-labor, and would
be of great value. After long and patient medi-
tation the plan had so far taken shape in his own
mind that he was ready to communicate his idea* -
to his brother William. This brother encouraged
and assisted him to the utmost, and a chamber
was .set apart for the constraction of a model.
Ilere the enthusiastic inventor devoted himself to
the perfecting and embodying of his plans with
sach zeal as frequently to neglect his focd and
sleep. In the course of three months the machine
was so far advanced as to punch the leather, and
to cut, bend, and insert the wire ; but the bending
of the teeth at the proper angle completely bafiled
his genius, and he began to despair of success.
While his mind was on the stretch to overcome
the obstacle, one night during his sleep the idea
was presented to him in a dream. Rising early
in the morning he hastened to his workshop, and,
before he broke his fast, he was able to announce
to his brother that the machine was perfected.

Steps werc immediately taken to secure a patent,
and this- was obteined on the 2d of June, 1797.
The brothers determined also that a patent should
be taken out in England, and that the inventor
should visit that country for the purpose. At that
time but two vessels traded between Boston and
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London, and in one these, the Minerva, Mr. Whitte-
more sailed in the spring of 1799. He was absent
a year, his return voyage occupying 59 days.

On the 3d of March, 1809, the patent was extend-
ed by a unanimous vote of Congress, for 14 years
frow the expiration of the first term, In 1812, the
Legislature of New York passed an act incorpora-
ting the ““ New York Manufacturing Company,”
with a capital of $800,000, of which $300,000 was
directed to be employed in the manufacture of cot-
ton and wool cards. On the 20th of July, 1812,
this company bought of the Messrs. Whittemore
their patent right and entire machinery for $150,
000. In 1818, the company sold all of its manufac.
turing property to Samual Whittemore, a brother
of the inventor, who is reputed to have made a
very large fortune in the manufacture of cotton and
wool cards. : :

After the sale of his interest in his patent, Amos
Whittemore purchased a pleasant estate in West
Cambridge, and retired from active business.
Here, after a pure and blameless life, he died in
1828, at the age of 69 years,— Scientific American.

Miscellaneous.

Purification of Conl Gage

It has already been observed that dry hydrate
of lime ceases to absorb sulphuretted hydrogen
gns, in the purifiers, before being saturated with
that gas. By observations upon the absorption of
the pure sulphuretted hydrogen by hydrate of lime,
I find that the latter ceases to ahsorb the gas, even
in the most favourable circumstances, when a
quantity which varies from one-fourth to one-half
of an equivalent of gas is absorbed, instead of fa
whole equivalent, as might be expected ; and that,
of the small quantity absorbed, a portion is taken
up by the hydrate of lime, slowly and with diffi-
culty. I am convinced from these experiments
that the quantity of sulphuretted hydrogen which
hydrate of lime can take up in the dry purifiers
18 not under estimated at one-fourth of an eqnui-
valent. It is also to be observed shat, unless
attention be paid to'have the hydrate of lime in n
certain state of dampuness, the absorption may be
considerably less. Now, the hydrate of lime may
be made to occasion the absorption of two whole
equivalents of sulphuretted hydrogen, or eight
times the above quantity, and ‘this large absorp-
tion to take place with increased force, and with
certainty at all times, by preparing it in a parti-
calar manver.  Three and a half parts of quicklime
are slaked with a solution of nine parts of aphy-
drous sulphate of soda, in 14 or 15 parts of tepid
water. . This gives a mixture of 4 parts of hydrate
of lime with about 20 parts of crystallized sulphate
of soda, which is dry, or only slightly damp, It
18 the matter to which the coal gas is to be exposed
in the dry purifiers. To prepare this mixture,
instead of dissolving the anhydrous sulphate of
sods, it may be ground, and be mixed with the
quicklime, previously slaked in the usual way, An
addition of 11 parts of water is then made to the
mixed powders—|3} parts of quicklime, slaked, 9
parts of ground sulphate of soda, and 11 parts of

water]—which water combines with the sulphate

of soda, and gives a dry powder, consisting of
hydrate of lime, with crystallized or hydrated sul-
phate of soda. This mixture (however prepared)
absorbs sulphuretted hydrogen with unabated
vigour, till completely saturated, and then has an
olive-green colour, and consists of sulphate of lime
or gypsum, and the bi-hydrosulpburet of sodium.
This residuary product would, I believe, bring a
price equal to that of the sulphate of soda consu-
med, or perbaps considerably greater. The soda-
makers could economize it in different ways. If
water be poured over the mase, the bi-hydrosalphu-
ret of sodium i3, I find, dissolved out with much
ease, and a pure pulverulent gypsum remains,
which might be available as manure. The solution
of bi-hydrosulphuret-of sodium evaporated to dry-
ness may be readily reconverted into sulphate of
soda, by a slight roasting, with accees of air, one
proportion of the sulphur es¢aping in the form of
sulphurous acid. It could be managed, in favour-
able circumstances, to throw the latter into a
sulphuric acid chamber. Otherwise, carbonic acid
gas (as by Gossage’s patent) might be passed over
the residuary matter in question, without dissolving
it, and the sodium converted into carbonate of soda,
with the escape of two proportions of sulphuretted
hydrogen gas, which Jast would be burned in the
sulphuric acid chamber; or the solution of the bi-
hydrosulphuret of sodium, separated from the sul-
phate of lime, might be treated by itself with the
carbonic acid, and the soda converted into carbonate
of soda, with the recovery and useful application,
as before, of the sulphur ; or carbonate of soda may
be used instead of sulphate of soda, but is not so
cheap.

Sulphate of soda may be added to the, liquid
lime-purifiers with the same advauntages. T. G.

‘We have used this mode of purificgtion (which
we have taken the liberty to insert) with great
success both in this country and abroad. It was

ointed out some -years ago to the Editor by Prof-
essor Grabam, the present Master of the Royal
Mint. It may be observed that the above process
also removes the ammonia from the gas, the sul-
phate of lime which is formed being the active
agent. Care must be taken not to use the sulphate
of soda as obtained in making pitric acid from
nitrate of soda. The dry method of purification
by the abose system is to be preferred to the wet
method.—Santlary Reporter. -

Prescrvation of Meat.

The importance of preserving ‘meat, whether
for our sailors or for other purposes, cannot be
overrated, and various ways of effecting this ob-
ject have been, from time-to time, devised, The
methods hitherto adopted, on a large scale, have
been the packing of cooked meat in air-tight cases,
or impregnating it with salt, and keeping it in
barrels immersed in brine. The first, though .
effectual for preserving the meat for almost any
length of time, Jeaves the flesh, even when the
utmost care is taken in the process, more or less
insipid and tasteless; the second though also pre-
gervative for a considerable time, renders the meat
not only flavourless, but absolutely extracts from
it, as Liebig tells us, nearly all its nutritive pro-
perties, as well as thogeé peculiar properties which
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are necessary for keeping the human body in
_ health. It is well known that a long continaance
of such food, thus prepared, engenders. scurvy.
The .Admiralty are now making experiments with
@ process devised by Dr, Morgan, an Irish gentle-
man; and a few days since some animals were
slaughtered, and their carcases subjected to this
process in the presence of the officers of her
ajesty’s Vietualling Department at Deptford. A
bullock having beengk'illed in  the usual way, the
chest was immediately opened, and a metal pipe
‘with & _stop-cock inserted in connection with the
arterial system.. This pipe- was coonected by
means of elastic tubing, with a tub filled with
brine, placed at an elevation of about twenty feet
above the Aoor. The stop-cock being tarned, the
brine was forced through the arteries of the animal,
and, passing through the capillaries, flowed back
through the veins, carrying with it all the blood,
making its exit by means of an incision provided
for that purpose. Aboutsix gallons of brine passed
thus through the body, washing out all the blood
from the vessels. Having thus cleared the vessels,
the metal pipe was connected with another tub,
similarly placed, containing the preservative mate-
rials to be injected, and, at the same time, their
exit, after traversing the body, was prevented. On
communication being made, the liquid was forced
into the vessels, and, by means of the pressure, it
penetrated jnto every part of the animal, and
might be seen exuding from any point where an
incision was made.

three-quarters of a pound of saltpetre, with half a

bottle of catchup and an infusion of cloves and

pepper. The whole process is very rapid, and is
extremely simple, requiring nothing that can be

called machinery. It took no longer than three -
minutes to send the first six gallons of liguid .

through the animal to wash out the vessels, and
about three minutes more to inject the animal
with the preservative liquid. Indeed, so rapid is

whole praceeding, that,-even on the occasion above .

referred to, where the mén were uvaccustomed to

the work, and the arrangements were necessarily

imperfect, the time occupied was only twenty
minutes from the killing the animal to the com-
plete infiltration being made. The beast is then
skinned, cut up into pieces, large or small, as may
be required, and taken to-a drying-room, where it
is hung until thoroughly dried, after which it is
packed in boxes with sawdust and. charcoal. Itis
confidently believed that the meat treated in this
manner will stand any climate. So far as its
preservative powers have been tested in this coun-
try, the process is stated to answer the purpose.
A purveyor at Portsmouth hias for some time past
treated meat in this way with success, and sells it
in the regular course of trade. It is obvious that
any variety of liquids, chemicals, or condiments
" may be thus injected into the animal and thé meat
fiavoured in auy way that may be thought desira-
ble; the meat mdy also be dried like hams or
‘bacon, if so wished. Indeed, it would seem that
the method is peculiarly fitted for this purpose.
In hot countries, aud in countries where animals
are abundant, and where now they are bred almost
_entirely for their wool, fat, or hides, the process

I 'The liquid used on the occa- .
sion of the late experiments consisted of six gal-
lons and a-half of briné, ten pounds of sugar,

seems especially valuable, as by it the meat,
instead of being thrown away, might be rendered
available for export for food to other countries.
The Victualling Department have had a few ani-
mals thus prepared for experiment, and it is
intended to send the meat out on voyages to
various parts of the world to test its keeping
qualities. So little machinery is required, that a
ship’s crew could readily carry out the process at
any place where they eould land and animals
were abundant, and thus lay in & store of meat
which, although, no doabt, salted to a certain
extent, would not have the same disadvantages in
a sapitary point of view, as meat preserved in
brine-pickle.— Grocer. *
CoalmaA Geological Questions
The various kinds of coal with which we are

acquainted are believed to be of vegetable origin,

the remains of forests of & former- epoch, and the
theories as to their formation are well known ; but
there appears to be one fact connected with the
subject which, as far as we can learn, has been
entirely overlooked, and which will go to prove
that the trees and plants which are now furnished
in all parts of the world differ from those of the
epoch to which we allude. When wood and land
plants-of any description are burnt, we always find
that the ashes which remain contain carbonate of
potash, from which source thatsalt is commerecially
sopplied. On the other hand, when sea plants are
burnt their ashes abound in carbonate of soda, and
until of late years this salt was entirely derived
from that source; it is now, however, also obtained
from: common salt, We have, therefore, a sup-
ply of these two alkaline salts, the one from the
ashes of land plants and the other from the ashes
of sea plants. But as we find neither the one salt
nor the other in the ashes of any coal that we have
examined, and 28 we do not find sny account of
these alkaline bodies being found by any otker
analyst in any variety of coal, we have reason to
infer that coal is not derived from a vegetable
kingdom similar to that with which the earth now
abounds,

Now, neither wood nor coal contain thesubstances
which they respectively afford by destructive dis-
tillation ; but the elements of each beingliberated
by heat reunite and form certain well-known com-
pounds, those produced by wood essentially differing
from those produced by coal under the same
circumstances, and whilst the ashes of the wood
charcoal afford carbonate of potash, the charcoal
or coke of conl does ‘not, ‘as we have before said,
yield that substance.

‘We readily admit that the elements constituting
wood might undergo certain changes in the earth
during its transformation into coal, so that the
destructive distillation of coal in the present day
may give rise to products differing from those of
wood similarly treated ; but we would ask, What
has become of so imperishable a compound as _the
carbonate of potash, which, if coal be derived
from forests similar to those of our own time, it
ought to contain? We might also ask a similar
question ag regards carbonate of soda, supposing
it ‘be contended that the origin of coal has been
from sea plants.—Sanilary Feporter.
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The Wrongs of the Stomach.

_In most of the early literature ‘is to be found a
dialogue hetween Body and Soul, in -which. each:
accuses the other of their'mutual perdition, recapit-:

ulating the offences which have produced it. ‘Some-

thing similar might be written, with good effect,
dividing the imaginary conversation between, let us:

say, the Stomach and the ‘Man, and making an

attack of gout-the subject-of their: reoriminations. .

The man might accuse the stomach of having done

" its duty so badly.thathe is'tormented with a burn-|
ing fire in his extremities,” which ‘will neither let:
. him eat, drink, walk, nor rest. - The stomach might:

plead justification, aud -say that she had lighted

the said fire:as the only means of :getting a mo-’
-ment’s rest from an intolerable task-master. . Again
the man might complain .that he.had.lost all enjoy-.
ment of life, that his spirits were. depressed,. his.

mind gloomy, his.appetite: gone, his once fine mus-
calar system reduced.to flabby indolence ; that his
-food did- him.more harmthan good,.so that it had
become a misery jo eat, and that every: meal was
followed by a ledden oppression .which .rendered
life an insupportable burden. The stomach, hav-
ing listened to all this, delivered in a tone ofangry
accusation, would reply: ‘‘ My case is just as bad
as your own. Once upon a time, before you took
to evil courses, I was as healthy a stomach'as you
could meet in a day’s march; I went through my
work regularly, and did it so cheerfully and so well
_that, like some unreasonable masters when they
fet hold of a willing servant, you seemed to think
could do without rest and didn’t care eveun for an

- ogeasional holiday. ~Then you heaped burden after
burden upon me. Before I had well digested your
breakfast for you, you thrust a dinner upon me
large "enough for three stomachs. Not satisfied
with that, you wound up the day with a supper,
" drenching me all the time with ale, wine, spirits,
tea, coffee, rum, more wine, and more spirits, till
I thought you had tuken leave of yoursenses; and
when I heard you groaning in your sleep, starting
up every now and then as if apoplexy had broken
into the house, and was going to .carry you off, I
said to myself: ¢ Serve bim rightifitdid.” . Andin
this way you went on year after year, treating all
Iy remonstrapces with contempt. I gave you

- hendache after headache ; I tried to call you to rea-
son with halfa dozen attacks of influenza; gave
you a billious fever ;;made you smart with rheum-
atism ; twinged you with gout till you roared. But
all to no purpose. You.went on making me digest

till the work broke my back, and now £ can digest

no longer.” This reproach might be made even
pathetic, by a deecnstiou, of the stomach watching
1t hard tasks come.down to it from the. regions
above between dinner and bed-time. First comes
a plate of soup and bread, and a glass of sherry ; I
can manage that,” says the stomach. Then a plate
of fish, with more bread and more sherry; * and
that,” adds the stomach, though these sauces
don’t quite agree with me.” Then comes beef, or
mutton, or both, and stout, ; then a dish of tart,
* Confound this postry,” says the stomach, * it
gives me more trouble than any thing efse ;. bat if
the master will only stop here, I think, if I put-out
oll my powers, I can get even this rubbish out of
the way.”” But she has hardly taken this-hopeful
view of the case, when down.come cheese, celery,

;| -apples, oranges, nuts, -figs, :almonds, and raising,
.port, sherry, -cluret,-and o tumbler of hot Hollands

:and water, :* Good.gracious, was:there. ever.such

ia mess ?” - exclaime the stomach; ‘‘what can the
‘man-nean? .Does hethink one:pair.of hands éan

manage-all this:?” :Still the:willing slave : goes-to

-work, when presently :thereis a.ragh of . tea from

-above, with & thin.slice of -bread and:butter. And

-when the stomach, with infinite labor,-has got the
-Hodge-podge into some sort.of homogeneous-shape,
:and 18 preparing to take:a nap -after her exhaus-
-tion, lo! a devilled drumstick rushes -into :its la-

boratory, two devilled:kidneys, a bottle of stout,
and. three tumblers -of -hot brandy and -water.—
London Review.

-Brafnwork and Longevity.

The philosophers ought to have length of days
for their portion, seeing how their:pursuits ought
to elevate them above.the disturbances of life,
‘And such is in fact, the operation of their mode
of life, by which their faculties are furnished with
constant entertainment on suhjects which would
seem to lie out-side the.range of uneasy passions,
while creating or exciting the noblest moral
emotion. And an unusual amount: of healthy
longevity is, in fact, found among philosophers—
whether mathematicians; naturalists, or speculative
students. Such things have been heard ‘of as
strifes -in-those serene .fields of thought: such

‘sights have been seen as faces furrowed with

fretfulness, or working with passion; but the old
age of many philosophers.is, ‘at this moment, an
honour to their vocation. :Peter Barlow was,
when he lately died at 82, the same Peter Barlow
that he had been to two generations of friends and
disciples. Sir David Brewster is still active and
occupied at the same age. The late Mr. Tooke
did not puzzle his brains about the currency too
much to be still up to the subject at 86. Sir
Roderick Murchison is past 70, and so is SirJ.
Herschel.  Literature ought.to have the same
operation .28 science ; but it-seems to have .more

_room ‘for agitations nod anxieties except in the

case of authors who .live in and with their work,
exempt from sélf-regard. Jucob Grimm was a
very perfect example in.the philosophic serenity
which a literary career can yield ; and he lived to
78. ‘There is something rémarkable in the longe-

_vity of literary women in modern times, even if

we look not beyond our own country. Mrs. Piozai
and ‘Mrs. Deianey perhaps scarcely enter within
the conditions ; and the still Jamented Jane Austen

.was under an early doom from consumption ; but

Miss Edgeworth was above 80 when she died;
Joanne and Agnes ‘Baillie were older still; and
Mus. Trollope died the other day at 84, The artista
who have departed lately have beenold. Biot was
87, and Vernet 74. Our Mulready was 77, .and
Cockerell, the architect, was 73.—Once a Week.

. Oxygen Gase .
At a lecture delivered to the shampooers and at.
tendants at the Hummam, Jermyn-Street, on Mon-

-day night, by Dr, Leared, Physician to the Hospital
for Consumption, & novel mode of producing oxygen

gas in o perfectly safe, cheap, and simple manner,
was introduced for the first time in public by. Mr.
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Robins, the analytical chemist, The method con-
sists in treating chromate of potash and peroxzide of
barium with diluted sulphuric acid. The operation
is performed in a common glass jar or retort, and
at the ordinary temperature. To those who are
accquainted with the plan hitherto adopted of
heating mabganese in iron bottles this discovery
will need little recommendation, and it is difficult
to predict to whet discoveries and improvements in
the economy of life and light it may lead. Mean-
time it is interesting that this discovery should have
been first introduced to the public within the walls
of an institation where the body is so largely
benefited by natural processes of oxygenation.

A New Pigment.

A new pigment, says the Mining Journal, calecu”
lated at the same time to increase the resources of
the decorative painter, and to afford a ready means
of preserving iron and other metals, has recently
been introduced at Paris by Mr. L. Oudry of the
Auteunil Electro-Metallurgic Works. He first ob-
tains an absolutely pure copper by throwing down
the metal by the galvanic process; be then reduces
the precipitate to an impalpable powder by stamp-
ing. This powder is then combined with a par-
ticular preparation of benzine, and used in the
same way as ordinary paint; beautiful bronzed
effects arc produced upon it by meana of dressing
with acidified solutions and pure copper powder,
The articles painted with the new material have all
the appearance of electro-bronze, whilst its cost is
less than one-sixth ; it will last from eight to ten
years. Mr, Oudry also proposes to substitute
benziue oil for linseed and other oils, over which it
possesses great advantages.

Our Machinery. ’
‘What a contrast does the work of the machinists

of the present day present to those of a hundred

years ago! At one time, a8 Mr. Smiles observes,
an engine of any size, when once erected required
the constant attention of the engineer, who almost
lived beside it in ordex to keep it in working order,
such was the friction of its parts and the clumsi-
ness of its comstruction, At the present time,
however, slmost absolute perfection of working is
obtained. When the 5,000 different pieces of the
marine engines designed for the Warrior were
brought together from the different shops of Messra.
Penn, although the workmen who built them up
had never seen them before, yet such was the
mathematical aceuracy of their fit that, immediately
steam was got up, they began working with the
utmost smoothness. As a new-born child, assoon
as it enters the world and expands its lungs, begins
to stretch its Jimbs, so this gigantic engine, imme-
diately steam began to expand in its cylinder, as
once oxerted its huge members with the smoothness
and ease of life.—Once a Week.

The Metal Vanadium.

The metal called Vanadium, discovered in Eng-
lish pig iron, is used in the preparation of writing
ink. To a solution of nutgalls 1s added a minute

ortion of vanadic acid, and the ink thus obtained
18 intensely black and indelible by the ordinary
agents which destroy the color of the ink in common

-use.

Rateskin Gloves. }

An exchange says:—“It is rumored that a
company of Frenchmen has been formed in Chi-
cago, for the purpose of catching all the rats possi-
ble, curing their skins and exporting them to Paris,
to be used in the manufacture of gloves. For
years what is called ¢ French kid’ gloves have been
made from the skins of these animals, caught in
Paris and .other parts of Europe ; but the demand
being greater than the supply it has become neces-
sary to extend the rat catching arrangements to
America, and no finer field than Chicago for such
operations can possibly present itself.”

How Glass Chimneys were Inventeds

Argand, the inventor of the famous lamp which
bears his name, had been experimenting for some
time trying to increase the light, but to no purpose.
On a table before him lay the. broken neck of an
oil flask, This he took up carelessly, and placed
it, almost without thought, over the wick., A
brilliant flame rewarded this act, and the hint was
not lost on the experimentalist, who proceeded to
put his discovery into practical operation at once.

Is Flax Exhaustivei

It is believed by many that flax is an exhaustive
erop, but it is to be doubted if it is more so than
most of the small graing, All of them are so if
the land is continually cropped and nothing re-
turned to the soil. Experiments of Professor
Johnson showed that flax is less exhausting than
either wheat or oats, judging from the amount of
phosphoric acid given by its ash.. Dr. Hodges, of
Belfast, Ireland, recommends the application of
48 1bs. muriate of potash, 16 lbs: soda ash, 54 lbs.
bone dust, 56 lbs. sulphate magnesia, 34 Ibs.
gypsum, per acre, as a manure for flax land.

Death in the Sweetwment Jars,

A child was recentlg poisoned in Pennsylvania,
80 that death ensued, from eating apple-butter
which bad been kept in & glazed jar.. This glazing
containg an active poison—the oxide of lead—which
is dissolved by fruit acids, and is extremely dange-
rous to life, All such substance as apple-butter
and the like should be kept in wood or glass ves-
sels, 8o as to avoid the possibility of mischief, The
above is not a solitary instance, as many similar
have occurred.

Lighthouse lluminatione

Lighthouse illumination produced by a magneto-
electric apparatus has been in successful operation
at the South Foreland and Dungeness beacon for
two years. Currents of air produced by the
rotation of masses of iron in the neighborhood of
powerful permanent magnets generate the curreng
of electricity, which ignites pieces of carbon
intensely, thus producing the light.

Preventing Incrustation of Steam Boilers,

Mr. John Travis, of Royston, Lancashire, propo-
ses the use of Irish moss, or silicate, avseniate, or
phoaphate of soda, to prevent incrustation of steam-
boilers. From 61bs. to 81lbs. per week, usually
suffices for 40 ox 50 horse-power boiler,



