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THE EDUCATION OF OUR YOUNG
MECHANICS.

Considering the very favourable opportunities
afforded the yoath of this country, engaged in in-
dustrial pursuits, for obtaining knowledge at tle
very lowest cost, and with but little sacrifice of
time, it does seem strange that so few avail them-
delves of the facilities so freely provided.

In this city, for two or three years, the trustees
of the public schools opened one of their best
school-houses for the purposes of evening instruc-
tion, providing teachers, fuel and light, free of
charge ; but finally were constrained to discontinue
their efforts, on account of insufficient attendance,
and want of appreciation of the ohject sought to be
attained.

The Mechanics’ Instltute, too, every season opens
a series of classes, which are continued for terms
of five months, at a very low rate of charge. Good
teachers are furnished and rooms provided, and yet
how few there are, compared with the number of
youths that should be found in these classes, that
avail themselves of them—only about 100 to 120
each season.

And here we would seriously enquire the cause
of this want of interest in these educational efforts ?
It iz not that our mechanic youths are so well in-
structed that they do not need any more, for alarge
proportion of them have only received the most
rudimentary education, and many of them not even
that. We remember entering a mechanic’s shop
on King-street, in this city, to pay an aceount, and

- it was with the greatest difficulty that the foreman,
in the absence of his employer, could write his
name to the receipt ; and even those who have had
the advantage of school education, before entering
on business, very soon forget the most they may
have there learned, and stand in need of occasional
evening instruction,

We refer our youthful readers, and their em.
ployers and guardians also, to the practical and
useful instruction given in Mecharics’ Institute
evening classes, as evidenced by notices in our
. pages for the past four years ; and we call on them

- to ponder well the loss they are sustaining in let-

ting these golden oppértunigies for mental improve- .
ment slip by. '

It is o constant complaint amongst mechanics
and artisans, that they are considered by the com-
mercial and professional classes as belonging to a
lower caste of society. Those who indulge in such
complaints should be aware that education and
manners alone constitute the difference—in our.
day—between these classes. We have not yet
seen the mechanic who has received a fair educa-
tion, and whose manners and deportmenb have
shown that he respects himself, but what he has
been respected by all classes of the community,
and could take his position amongst them without
any feeling of inferiority either on the part of him-
self or others. .

If our young mechanics and artisans will loange
about the streets, or taverns, or places of improper -
resort, with their hands in breeches pockets, and
pipes or cigars, or the chew of tobacco, in their

.mouths, and dress to match ; and take every means

within their power to demonstrate their indepen-
dence of all legitimate restraints on im propriety of
conduct, they must expeet to suffer the inevitable
consequences in the loss of respect from their more
educated and better behaved fellow citizens; as
well as the total absence of opportunities for ad-
vancement in life.

Young men who are accustomed to resort; to the
theatre and the bar-room, and to indulge in the
grosser vices and passions that human nature is too
apt to give way to, cannot expect to be placed in
respectable and responsible positions—the fault is
not in society but in themselves,

Young men! assert your manhood! not by a
foolish independence of feeling in regard to the
conventionalities and proprieties of respectable
society, but by doing what is right; by shunning
everything that in its practice tends to immorality
or vulgarity ; by improving your mental and educa-
tional acquirements, and determining that you will
be a credit to society ; and that your example shall
not tend to debase those with whom you associate,
bat rather to elevate them in the social scale.

We have known one workshop in this city, in
which for several years it was the object of & por~
tion of the workmen therein to improve, by the in-
fluence of example and precept, the character of
every fellow-workmen that entered it; and it is
encouraging to know that their efforts were re-
markably successful. Let a similar object be the
aim of every intelligout young mechanie, and the
improvement that would take place in the morals
of workshop suciety in one twelvemonth, would be
truly astonishing. '
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Parents, guardians, employers ] are you doing
your duty in respect to the youth placed under
your charge and control? Do you look after the
moral and educational improvement of those youths,
with the snme.zeal and anxiety that you watch
their progress_in the art or business in which they
are engaged ? Do you, employers, fully realise the
importance to your interests, and to the safety and
well-being of society resulting from a high moral
"and intellectual training of your apprentices and
omployees? If not, and we are confident that you
do not, we entreat you to take the initiative at
once. . : '

If the youth in your employ attend no evening
clasées during the winter months, purchase tickets
for them for the coming season, and induce them
to cnter for instruction, if possible. Some of them
will no doubt feel it irkeume at first, but after a
while the associativns of the class room wili be
more attractive to many of them than were: their
former associates.

Encourage the institutions that are organized for
the education of the industrial classes. Why should
the managers of these institutions work on alone
for the benefit of the employed, while the employers
—in whose interests their labour is also to a great
extent given—stand aloof, both as to their presence,
and material assistance? Consider of how much
more value to you is the workman or apprentice
whose intellect has been sharpened by education,
and correct moral training, than is the one whose
mind is a vacwum to all' but the grosser passions
and indulgences, and whose mouths are frequently
filled with oaths, or the coarse ribald jest.

Qur language is stroog, but not too much so.
‘We know whereof we write, for we have both seen
and heard the evil for ourselves, through a long
series of years, and are anxious to see our fellow-.
mechanics take that position in society to which
they skould be entitled, and to which they should
ever aspire, '

REAPING AND MOWING MACHINES.

We are accustomed to hear, and generally be-
lieve, that the Roaping Machine was originally an
American invention. This is by mo means true,
although the Americans have, no doubt, made va-
rivus improvements on'the machines previously in
use; nor is.the cutting of grain by machinery at
all a modern idea, for we find Pliny the Elder,
supposed to have been born A.D. 23, thus describ-
ing a machine then in use. Ie says * There are
various modes of reaping. In the extensive fields
in tho lowlands of Gaul, vans of large size, with
piojecting teeth on the edge, are driven on two

-wheels through the standing corn by an ox yoked

in a reverse position. In this manner the earsare .
torn off and fall into the van.”

Palladius, an eastern prelate born A.D. 391,
gives an account of this machine in the following
words: “In the Gallic lowlands they employ &
more expeditious method of reaping, requiring, in
addition to the labour of man, the assistance of &
single ox during the whole harvest time.” After
desoribing the construction of the machine he says :
—*“ When he (the driver) proceeds to drive the
vehicle through the corn, all the ears are eanght
by the teeth and fall in & heap into the cart, the
broken stalks being left behind. The driver, who
follows, generally regulates the elevation or depres-
sion of the teeth; and thus, by a few courses
backwards and forwards, the whole crop is gathered
in the space of a few hours.”

This machine was probably as great an improve-
ment on the modes of cutting previously in use,
as the present reaper is on the ordinary cradle
scythe of modern times. It seems, however, to
have fallen into disuse, and until near the close of
the last century no effort appears to have been
made to devise a plan for mechanical reaping.

In the year 1783 the Society of Arts, London,
offered a premium for “ An effcient Reaping Ma-
chine,” (@) which offer it continued to make for
thirty-six years. The conditivns annexed to this
prize were :—

¢« For inventing a machive to answer the purpose
of mowiug or reaping wheat, rye, barley, oats, or
beans, by which it maybe done more expeditiously,
and cheaper, than by any method now practiced—
provided it does not shed the corn or pulse more

than the methods in common praectice, and that it
lays the straw in such a manner 88 may be eusily

" gathered up for binding—the gold medal.

“ The machine, with certificates that at least
three acres have been cut by it, to be produced to
the Society on or before the second Tuesday in
December, 1783. :

¢ Simplicity and cheapness in the construction
will be considered as principal parts of its merit.”

The first English patent for a reaping machine,
that we find recorded, was obtained by Joseph

- Boyce, in the year 1799 ; and in the following year

Robert Meares obtained a patent for * a mechani-
calreaper.” In 1805 Letters patent were granted
to T. J. Pluckaett, for ¢ a reaping machine having
an arrangement of parts for gathering the cut
corn and delivering it in small sheaves. (3) In
1807 Mr. Salmon, of Woburn, also invented & ma-
chine, with apparatus for gathering cut corn and
laying it in swathes. (¢) Messrs. Kerr, of Edin-

d) See Transactions of the Society. vol. T. p. 107.
gb) fas Loudon’s Encyclopedia of Agriculture, p. 427.
(¢) See Farmer's Dictionary, plate 23.
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burgh, and Smith, (d) of Deaunston, also con-
structed machines similar in principle, which were
both used in the harvest of 1811. Successful trials
were made with Smith’s machine in 1815, in the
presence of a committee of the Highland Society,
who gave a most favourable report of its opera-
tions. A piece of plate of the value of Fifty
Guineas, was presented by the Society to Mr.
Smith, as an acknowledgement of their opinion of
his ingenuity. In this trial a Scotch acre of beans
was ecut down in an hour and a guarter. Mr.
Kerr’s machine was tried before the Dalkeith
Farming Society, “and preved the efficiency of
the principle of his invention on a field of corn
near Edinbargh.”

During this year Letters patent were granted to
Dopald Cumming, of Northumberland; and also
to James Dobbs, (¢) of Birmingham, for reaping
machines invented by them.

In 1820 a machine was invented by Joseph
Mann, of Raby, which was not breught before the
public till the year 1832. It possessed consider-
able merit.

In 1822 Mr. Henry Ogle, of Birmingham, (f)"
invented a machine which was improved upon and
brought into practical use by Messrs. Brown, of
Alnwick, which appeared to answer well, and
was supposed to be able to cut, with care, fourteen
acres per day. Some working people threatened
to kill Mr. Brown if he porsevered- in it any
further, so that it was not afterwards tried.

In 1823 the first patent issued in the United
States for a mowing machine was obtained by
Joseph Bailey, which it was supposed would cut
ten acres per day. In 1826, the Rev. Patrick
Bell, of Forfarshire, invented a reaping machine
which is described in Loudon’s Ency. of Agr. as
¢ the most perfect invention of this deseription.”
In September 1828 this machine was tried at
Powrie, in the County of Forfar, when it cut a
breadth of *five feet at once,” and at the rate of
an Imperial acre per hour (g) A prize of £50 was
awarded Mx. Bell for his machiune, by the Highland
Society (2) The fact that none of these machines,
even after 80 many successful trials, were brought
into general use, affords “another instance, if
such were wanted, of the utter inutility to the
general public of the most valuable suggestions,
unless thrust upon their notice by some party who
is pecuniarily interested in introducing them in a
practical form. That these machines contained

d) See Ency. Britannica, 7th Edit., vol. IL p. 270 & 850.
¢) Seo Ariy’ Birmingham Gazette, Oct. 8d. 1814,

(f) See Mech. Mag. Vol. V p 49.

g) Gard. Mag. Vol. V.,

+) Ency. Brit., 8th Edit Vol IL p. 276.

the elements necessary for an efficient reaper there
can be no doubt; and it is, perhaps, owing to this
fact, that nothing was done by independent par-
ties to bring vhem into use. But, however this
may be, it is evident that neither the requirements
of the farmer, nor the prospect of reward to agri-
cultural implement makers, were sufficient to
awaken public attention to the national importance
of reaping hy mechanical means, The credit of
effecting this step in advance is undoubtedly due
to our transabla.ntxc brethren, whatever may be the
ground for dlsﬁutmg the novelty of the two rival
American rea.“pers, which, from the-practical illus-
trations of .ﬁaexr efficiency, have of late excited so
much mterest in the agricultural world.” (¢)  In
May. 1831 a patent for a machine for cutting grain
was gtanted W, Mannmg of New Jorsey, United
States:

In 1833 Mr. Hussey, of Cincinnatti, Ohio,
obtained a patent for his machine; and a patent
was;'issued to CzH. McCormick, of Virgioia, in

Passing qﬁer several inventions that never came
into use, both in Britain and the United States, we
“notice that in 1845 Mr. Ridley, of South Australia,
invented a machine that was driven by bullocks or
horses, and which was described by Captain Grey,
the Governor of the Colony, as follows: ¢ This
machine reaps, thrashes, and winnows, all at the
same time, and this at the rate of nearly an acre
an hour—the machine requiring to be attended by
two men * ¥ * considerable improvements
have recently been introduced in the mode of work-
ing this machine; it ie now drawn in the same
way as a cart,. and has become extensively used in
the Colony.” The whole operation was said to
be performed at a cost of about seven shillings per
aere. .

From this time forward numerous patents for
reapers and mowers have been taken out both in
Britain and in the United States; but in the for-
mer they did not come into any thing like favour
with the agriculturists until after the great exhibi-
tion of 1851, when the ¢ Hussey” and * MecCor-
mick” machines underwent repeated trials in
different parts of England, on the crops of that .
year, with marked suocess.

During the year 1852, a trial of one of Bell’s
machines, and two of Hussey’s, was made before
the Highland Agricultural Society, at Perth, on
fields -of oats, barley, and: wheat. The Judges
gave a most excellent report of this trial, and
awarded the prize to Mr. Bell’s machine, for six

-different reasons, shortly stated thus :—

($) London Journal of Arts, Sclence, and.lianufacturo, Vol. XL,

~
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Economy of time and expense in cutting; clean
cut and more regular swathe; less liability to
choke ; better adapted to deposit the gmin, with
less labour; leaving off the grain either on the
right or left hand side of the machine ; and greater
efficiency when operating upon a crop partially
lodged.

The transactions of this Society, for the same
year, contains o communication from Mr. Slight,
Curator for the Museum, calling attention to the
fact that the identical Bell’s machine to which the
£50 prize had been awarded 26 years previously,
“ had for the last 14 years been statedly employed
on the farm of Inch-Michael in the Carse of
Gowrie, occupied by Mr. Geo. Bell, the brother of
the inventor, who, during all that period, and on
the average of years, succeeded in reaping four-
fifths of his crop with it”” WMr. Slight further
states, ‘‘that at least four specimens of it had
been carried to America, and that from the iden-
-tity in  principle betwizt them and those now
.brought from thence, with other corroborating eir-
.cumstances, there is little doubt that the so-called
_American,inventions are after all but imitations of
-this Bcottish machine.” (4)

The great abundance of labourers in Great
Britain, and conseguent low rate of remuneration,
with the reasons previously given ; and the want
of drainage and .consequent mode of laying the
land up in high ridges, appear to bave been the
principal causes in preventing the earlier and
more general adoption of these machines. In
America, on the contrary, awing to the scarcity
and very high rate of labour, they came rapidly in-
.40 .use. In both countries great improvements
<have been made, and a multiplicity of patents
.issued, during the last 14 years; but the credit
.of the invention and construction .of the-first prac-
-ticable reaping machine undoubtedly belopgs to
«GreatBritain.

-

“NATIONAL DEBTS AND NATIONAL PROS-
PERITY.

The Toronto Globe estimates that the interest.on
the National Debt of the United States, by the
time the.war expenses will be all paid, will neces-
sitate an annual tax of about $16 per head for
evory man, woman and child in the Union, of every
race and colour ; and adds+ *“ By the side of their
large national and other public debts how small
does our Provincial debt appear. Woe pay yearly
about $1.50 per head for interest. * * * Yet
we think we are heavily taxed.”

_{) See Ency. Brif. 8th Edi. Vol. IT. p. 276.

The difference in the circumstances of ourselves
and the Americans is this: their creditors are
principally their own citizens—ours are non-resi-
dent capitalists. With them, though the tax paid
by the individual is large, the money does not
leave the country, but goes immediately into cir-
culation again amongst themselves, The taxes we
pay for interest leave the country, and none of our
citizens benefit by the process.

Increase our national debt as much as you please
for useful works, so long 08 resident citizens are -
the creditors, and the tax-payers will not seriously
feel the burden ; but borrow heavily from abroad
and the country is impoverished. '

The national debt of Great Britain, on the 31st
of March last, was no less than £808,288,000
sterling, and yet she increases yearly in prosperi-
ty. This would not be the case if the large annual
amount of interest—some £28,250,000 sterling—
was payable to foreign countries instead of to
resident British subjects. The people can bear
to be taxed in exact proportion to the amount of
home capital the country possesses, and no more.
This fact seems to be too generally overlooked.

To enable the people of Canada to sustain a
larger annual tax than is at present borne, we
must cease to borrow foreign capital except for the
most productive public works; and by producing
more of agricultural and manufactured products,
realize what MiLy the political economist contends
for as necessary to a nation’s prosperity, that
¢ the aggregate value of what we sell must equal
the aggregate value of what we buy.” The sound-
ness of this principle is evidest, for if we buy
goods of more value than those we export, the
balance must be paid out of the country in cash,
and we have just so much less capital left where-
with to develop and increase our home resources.

gl

FLAX MANUFACTURES AND WINTER
EMPLOYMENT FOR THE POOR.

(Communicated.)

Hand-spinning and hand-loom weaving in many
parts of the North of Ireland, have been almost
entirely superseded by factory spinning and power-
loom weaving ; and in consequence of that a want

of employment exists in their old business for

weavers, many of whom are of a class which would
prefer to live under the British laws in Canada,
and would not be go likely as those from the south
and west of Ireland to pass on into the United
States, if only the reasonable advantage of obtain-
ing homesteads here, on easy terms, was afforded

.| them,
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" The Jength of our winters causes a cessation of
much out-door work, and throws out of employment
vost numbers of its population, whose labours
might be profitably employed in various branches
of manufactures, during a period of the year now
spent in idleness, consuming the earnings of other
seasons. By providing such employment in win-
ter, abundance of labourers would be kept in the
country available for assisting farmers in the
hurried work of the short spring and summer
seasons. The farmers complain of a want of
labourers in spring and harvest—the labourer
complains of & want of employment throughout
the winter; and it is fearful to contemplate the
consequences of several months ‘spent by the work-
ing population of Canada, especially in its cities,
towos and villages, in perfect idleness, leading to
want aod perhaps to vice and erime. The only"
effectual cure for this admittedly existing evil is
to employ this population in manufactures, and of
such, flax stands foremost for this purpose.

Breaking, scutching, heckling, spinning and
weaving, and other works of minor details in flax,
would employ multitudes of males and females of |
all ages with healthful, cheerful in-door work.

The great advantages of this kind of employment
have shown themselves, especially where young
children and aged men and women in Ulster, unfit
for any other work, find profitable employment in
this branch of industry. During the winter, when
out-door labour cannot be performed, the men
weave ; and not only the men, but young girls and
women find employment on the loom in their own
houses, thus enabling them also to look afier their
fomilies and household affairs ; whilst in fuctories
and mills thousands of small girls find constant -
work in the spinning of yarn.

Whether we look for employment of the rustic
_or city population of Canada, we can in this find
it. Any one who has made it his business to study
the census tables, and to enquire into the state of
the population of the towns and cities of Canada,
cannot fail to observe that they contain large num-
bers of unemployed persons, sufficient to supply
numerous factories throughout the winter; and
there is little doubt but that if flax was abundant
and of a quality sufficiently good, capitalists would
soon be found erecting such factories as would
afford the required employment.

Some will perhaps say that flax of a better
quality than now produced cannot be grown in the
country—there can be no greater error. The
farmers have only to sow a better quality of im-
ported, seed, and sow it thicker, and they will have

-crops equal to those. of any other couniry; but

that will be only one step in the direction of pro-
ducing good fibre fit for manufacturing purposes—
they must improve their system of treating and
preparing their flaz. Dew rotted flax will never

| produce fine fibre, to attain which-other processes
-must be resorted to under the direction of persons

of experience in the practical details—mere theory
will be of little use at this stage of the operations.
The preparation by more modern piocesses will
of course cost more, but the value of it will be
more than proportionately increased.

The system of thin sewing, almost universally
adopted in Cunada, must lead to the inevitable
consequence of growing short branchy flax, which
may yield a supply of seed for the oil crusher, but
can only produce fibre coarse in quality, short in
quantity, and less remunerative to the farmer.

If at the approaching Provincial Exhibition it
is found that good flax has been produced exfen-
sively this year, and that the government will give
any pledge for encouraging the enterprise during
the next few years—it will no doubt be found that
capitalists will engage in the business—importing
foreign seed and erecting factories for the prepara-
tion and manufacture of the fibre; but to induce
them to do this the government must step forward
and furnish every possible encouragement, and
also in the payment of small salaries to local flax
instructors.

It is to he hoped that the Minister of Agricul-
ture will be enabled to be present at the forth-
coming Provincial Exhibition, and that in the
meantime he will give the subject the consideration
it deserves, His recent visit to the Exhibition in
Dablin, and the opportunities thus afforded him of
acquiring & knowledge of the advantages of thia
branch of industry in Ireland, the aid given by
government, and the exertions made by associa-
tions for the exztension and improvement of flax
cultivation in the South and West of Ireland at the
present time, must have afforded him infurmation

1 sufficient to justify him in recommending to hig

colleagues the appropriation of a sum of money,
and the adoption of a legislative measure, to aid
the extension and improvement of this crop in
Canada; thus leading to the introduction of manw
factures, which must prove of importance, not
only to the agricultural, bat to the commerciak
interests and to the general wellfare.

Surely one of the best rules in conversation is,
never to say a thing which any of the company can
reasonably wish we had rather left unsaid; nor
can there anything be more coutrary to the ends
for which people meet together than to.part un~
satisfied with each other or. themselves.
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BugREAU OF AGRICULTURE AND STATISTICS,
Parent Orr10E, Quebee.

List oF LETTERS PATERT OF INVENTIONS, issued for a
period of FOURTEEN YEARS from the date hereof. |
(Continucd from p. 208, vol. 5, of this Journal.)

He~Nr1 JuLiey, of the city of Quebec, machinist,

¢ A new and improved Printing Press.”—(Dated 11th
April; 1805.)
" Henay Woob, of the city of Montreal, mechanical
engineer, ‘A new and useful improved Valve, for
clearing tbe condensed water from the cylinders of
steam enginea.”—(Dated 1st July, 1865.)

Anprew B. TarT, of the city of Moutreal, architect,
s¢An improved Automatic Safety Car Coupling.”—
{Dated 6th July, 1865.)

.Rronarp SMiTH, of the township of Sherbrooke, in
the district of St. Francis, machinist, “ A vew and
useful Flour Sifter.”—(Dated 6th July, 1865.)

Jeany BarrisTe ChRAT, of the city of Montreal,
mason and stonecutter, ‘* A composition of matter, to
be called Composition Cerat.”—(Dated 6th Juty,1865.)

RupoLF MyLius, of the towe of Berlin, in the county
of Waterloo, physician, “A new and useful Gun Lock,

to be applied to the brecch-londing ueedle gun; the
gun, with the addition of such improved lock, to be
called Mylius” Breech-loading Needle-Gun.”—(Dated
7th July, 1865.)

Ruporr MyL1us, of the town of Berlin, in the county
of Waterloo, physician, * A new and useful composi-
tion of matter, consisting of an inflammable substance, -
for igniting, by friction with an jron or steel needle,
the powder in a cartridge; the said composition to be
called ¢ Mylius’ Primer.””—(Dated 7th July, 1865.)

DaAviD LISTER, of the city of Toronto, in the county
of York, mechanical engineer, ‘*A new and useful-
jmproved Steam-Packing for pistons.”—(Dated 7th
July, 1865.)

Brookgs W. WaLTON, of the village of Kettleby, in
the towunsbip of Kiung, in the county of York, black-
smith, ‘“ A pew and useful Drill and Culnvn.tor com-
bined. ”—-(Duted 16th July, 1866 )

Rionarp LamserT, of the city of Quebec, mechanic,
¢ A Machine for operating and working bored wells.”
—(Dated 18th July, 1865.)

" WiLLtam Gimson, of the township of Granby, in the
county of Shefford, gentleman, ** A new and useful
Bag-String or Tie. ”—(Dated 19th July, 1865.)

Matraew L. RoBERrTS, of the village of Smithville,
in the county of Lincoln, potash manufacturer,” ¢ A
new and useful Spade or instrument for digging post-
holes and other holes.”—(Dated 24th July, 1865.)

Henry SNIDER, of the township “of Sopbissburgh,
in the county of Prince-Edward, carpenter, ‘“ A new
and useful Clothes Dryer, to be called and known as
Snider’s Suspension Clothes Dryer.”.— (Dated 25th
July, 1865.)

Huom Baines, of the city of Montreal, railway
signal inspector, ‘¢ A new and useful Machme for
muking railroad points, and for bracing the heels of
the points with steel, as also the ends of all railroad
rails, ”-—(Da.ted 27th July, 1865. )

@umh of %tg zmh %Tauufacturcs

FOR UPPER CANADA.

TRADE MARKS.
{Continued from pages 6 and 203, Vol. V., of {his Journal.)
Trade Marks registered in the Department of the
Bureau of .Agriculture and Statistics, Quebec; and
open for inspection at the Board of Arts and Manu-
factures for Upper Canada, :
Thomas Griffith, Toronto, ¢ Extra.Stout.”
folio 76, No. 278. Dated 29th July, 1865.
Thomas Griffith, Toronto, ¢ India Pale Ale.”
A, folio 74, No. 278 Dated 29th July, 1865,
D. Crawford & Co., Toronto, ** Star Soap.” Vol. A,
folio 70, No. 274. Dated 29th July, 1865.
D. Crawford & Co., Toronto, ¢ Imperial Soap.” Vol
A, folio 72, No. 274. Dated 29th July, 1865.
J. Thurber, Toronto, ¢ Thurber’s Royal Anti-Friction
Metal.” Vol. A,folio 78, No. 306. Dated Aug. 22, 1865.

Vol. A,

Vol.

BOOKS ADDED TO THE FREE LIBRARY OF REFERENCE.

A Synoptwa] Index of the Consolidated Statutes of Canada. and Upper Canada, with notices

of the later Acts which affects them.. ......... ....
The Magistrates Manual :
of the Peace in Upper Canada ..
Statutes of Canada, Sessiounal Papers, &e. &c caene

. esee

soss eseses ssae

. Hancock.
McNab.

e0s 800 000 0e

being a compllatxon of the Law relnung to the duues of J ustices

e 91 009000 00t 00000000 T00 000 00000t 0ot are $00 000

Transactions of the Board of Agriculture, and of the Agncultural Assoclatxon o.f“Upper

Canada, 1860 to 1863...
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@orrespondence,

CORRECTION. -
To the Editor of the Board of Arts Journal.

Sir,—In the Brantford firm’s reply to the eriti-
cism on the article published in your Journal
laudatory of their manufactures, &c., they point
out a discrepancy in tffat eriticism which may be
corrected, The idea intended to be conveyed was
simply this: that I did not believe they had all
the mechanical talent of the country in their
establishment ; that many other mechanics in the
country, though not given to puffing, could do all
that this firm can do, and probably more.

With your permission I may have a few remarks
to make shortly on their reply, though not in any
unkind spirit towards this firm more than others
that show themselves to be ** par excellence” in the
mighty art. ‘

It is a disagreeable duty sometimes to undertake
such criticism, but it is necessary in order to pro-
tect and encourage that unobtrusive class of men,
who, though of good ability, from their modesty
or diffidence, shrink from coming in contact with

those who proclaim such wonderful improvements.
' Z.

Suslet—{e.h Articles,

THE RAW MATERIAL OF THE LINEN
TRADE.

BY PROFESSOR HODGES, M D., F.C.5., QUEEN’S CULLEGE,
BELFAST.

The first portion of this paper relates more par-
ticularly to the cultivation and management of the
plant, which scarcely comes within the scope of
this journal ; the following, on: the structure and
chemical composition of the stem of the plant, and

its preparation for the spinner, will be found both
valuable and instructive ;— '

“ About the end of July, or early in August,
when the seed has been sown about the middle of
April, the flax plant may be expected to have at-

i tained that degree of maturity, which is regarded

as affording the fibre in the most suitable cordition
for textile purposes. In Belgium, as we have stated,
the flax is generally pulled in a greener state than
in this country, as the object is to obtain the most
delicate qualities of fibre; but the Irish growers
find that the amount of loss in managing the soft
and tender straw renders it more profitable to allow
the plants to become more mature, before attempt-
ing their removal. We have already described the
simple operations adopted in removing the crop.
It might be expected that at this stage the business
of the farmer properly terminated. Sach is the
cage in many continental countries. In Belgiom
the crop is purchased by factors, who relieve the
grower from all the trouble of further management,
and undertake the various operations required to
prepare the fibre for the spinner. If this system
could be adopted in this country, it would tend in
po small degree to facilitate the exztended cultiva-
tion of the erop, especially in those new districts
in the south and west of Irveland, in which effurts
have lately been made to encourage the farmers to
introduce it. »

In Ireland, however, at the present time, the
Bax-grower also prepares the fibre for the market.
Whea the crop har heen pulled, the usual method
adopted, where the farmer has learned to value the
seed, is to pruceed at once to remove the seed cap-
sules or bolls. This is effected by drawing the
straw through an implement called “a ripple,”
which consists of a number of tapering anguldr
bars of iron, each 18 inches long, fixed to a block
of woud. These bars are placed three-sizteenths
of an inch apart at the bottom, and at the top are
about half an ineh asunder This row of iron teeth
is serewed to a plank nine feet long, and is usnally
supported on two stools, The bolls are received
upon a winnowing cloth placed under, and after-
warde dried first by exposure to the sun, and finally
to the heat of & kiln at 2 temperature not exceedin
70°. As the ripp-ing proceeds, the straw d»priveg
of the holls is made up into small bundles, and -
secured by ties formed of rushes, which have pre-
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viously been prepared for the purpose, by being
dried and rendered pliant by beating; and thus
arranged, it is carried from the field to be submit-
ted to. what may be regarded as the commencement
of the special operations for the separation of the
textile fibre.

Before entering upon the description of the pro-
cess employed for the separation of the fibre, it will
be useful to give a short acconnt of the minute
structure and chemical composition of the stem of
the flax plant.

If you take a piece of flax siraw and examiune it,
you will find that it can readily be split up into
three parts, which are placed one round the other.
The exterior of these is a thin membrane of a green
colour in the unripe plant, which is replaced by a
fine yellow as the plant approaches maturity. The
gecond portion you will observe to consist of ex-
tremely fine hairlike filaments, while inclosed by
these filaments, and occupying the centre of the
straw, acd usually perforated by a hollow canal,
there is a comparatively thick layer composed of a
brittle material which cannot be split into threads.

A transverse section of the straw with a pen-
kuife will show these three portions presenting the
a})pearance of rings or circles of different diameters
placed one within the other. So far it is possible
by the naked eye, and especially when the stem
has been softened by maceration in water, to recog-
nize its division into three portions; and the flax
grower is well aware that the thin investing skin
and central brittle woody matter are of no value to
him, but must be broken up and removed, to enable
him to obtain the fine filaments which are inclosed
between them. Itis these delicate, but at the same
time tenacious fibres, which give the flax plant its
chief commercial value ; and the separation of them
in the most perfect form, and with the least expen-
diture of time and labour, has for several years
occupied the sattention of men of science and of
manufacturers in all parts of Europe.

If we take a horizontal slice of flax straw, and
examine it by the assistance of the microscope, we
obtain some additional information respecting its
structure. It shows us that the external layer or
zone, the “‘skin ”’ of the plant, is composed of ex-
tremely~delicate membrane, formed by the union
of minute cells or vesicles closely pressed together,
while the middle layer or ring consists of 2 number
of tubes with very minute cavities, their walls or
sides being apparently formed of numerous layers
of lining material, by which the cavity has been
almost obliterated. These tubes or elongated cells
have been termed bast cells, and constitute in flax,
hemp, and other plants, the material employed for
textile purposes. Proceeding inwards from the
circle of bast- cells, we find the third layer com-
posed of short cells, hardened by deposits which
render them brittle and inelastic.

The chemist, whose science enables him to re-
solve the various structures of plants into their
elements, discovers that all the parts of which the
flax straw is made up consist chiefly of a substance
possessing, in every case and in every plant, from
the apparently green slime-like covering of the
stagnant pool to the stately tree, with its compli-
cated arrangement of wood and bark and leaves,
the same elementary composition, being formed by
the union of the elementary body,. carbon, and the

elements of water, oxygen and hydrogen. Such is
the composition of the simple rudimentary sub-
stance which forms, as it were, the skeleton of flax,
and of every other plant. But associated with this
universal building material of the vegetable world,
to which the name of cellulose has been given, are
discovered, lining and strengthening these cells,
and contained either in a solid form within their
cavities or dissolved in water, other substances, as
starch, gum, sugar, a peculiar gum-like substance
named dextrine, oils, colouring matters, and resins.
The greater number of these substances are analo-
gous to cellulose in composition, and consist merely
of ecarbon and the elements of water; but accom-
panying them we find other substances, which con-
tain, in addition to earbon, oxygen, and hydrogen,
the element nitrogen, of which the glaten, or sticky
matter of wheat, affords an example, and respect-
ing which chemistry has made konown to us the
sisgular fact that they closely resemble in their
composition the casein or cheesy matter of milk,
the albumen of the white of egg, and the substance
which forms the chief constituent of animal flesh.
We also find invariably united with these com-
pounds certain saline and earthy matters, derived
from the soil, and indispensable to vegetable deve-
lopment.

From the results of numerous examinations of
flax straw which have been made in the laboratory
of the Chemico-agricultural Society, both of Irish
and foreign flax, the following statement may be
regarded as correctly representing the proportion
in which these constituents of plants are usually
associate] in the mature flax straw immediately
after its removal from the field of the farmer. One
hundred parts consist of :—

WAX t1t eereiens covercsas srvene wasarocs soenns 0-270
Resinous matters, volatile oil, and
lino-tannic acid. cevseree cecrersenvacees 1-090
Sugar and colouring matter............ 5630
Inorganic matters. ..ccooeeevesveivenieeen. 2,910
Pectine .. coevevereen sevnesne sevreniaceneses  0:360
Nitrogenized compounds, soluble in
WALET. . ceeerrees saesresrevossenrernsancens  0-835
¢ o insoluble in water. 4-269
Insoluble inorganic matters united
with the fibre...cccvee cecvrniee cencenees 2:500

Fibre.. civeveee cneiersernensennne o sssnenns 82137

100.00

One hundred parts of the ash of flax straw con-
sist of the following ingredients :—

Potash ..., weer vivrieriecensee seennenses 18 88
S0dB.sseiresaneaiiossrvareos srnnsssnvanens 588
Chloride of Sodiam.ees cesei sesvoacesvas 6-47
Lime ..... covenncns soveies .o 18-86
Magnesis... weeeeees cons vee 4410
Oxide of iIroB ..o weevceeeiicierees cevees 5:40
Sulphuric acid.. «..eeee cevrrieiernaenes. 11-16
Phosphoric acidieceeiieorerios covreeees 963
Carbonic acid..cesiees srrernsorvevceeneenes  10°87
Silief. e cciiieieenseceeniciicor sensenenene, 10.87

100-43
Ash per cont. in the straw........c....  8:89

Several of the substances which analysis shows
to be contained in the straw of the plant dissolve
readily in water, and_may be removed from it by
simple maceration, But the cellulose itself, which
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composes the walls of the cells, and also some of
the substances by which they are filled, are com-
pletely insoluble in water, and can be removed
only by the action of chemical agents.” The nitro-
genized compounds, however, both in plants and
animals, are remarkable for the facility with which
they undergo transformations when the conserva-
tive influence of life is removed, and also by com-
municating to substances which contain no nitro-

en, as sugar and starch, the tendency to undergo

ecomposition, or, in other words, to dispose the
elements of which these substances consist, to ar-
range themselves in new forms. We have many
familiar examples of the effect produced by the

resence of decomposing nitrogenized substances
In brewing, starch-making, and other manufactur-
ing processes, and we observe it when a heap of
vegetable matter, such as flax straw, is exposed to
a moist atmosphere, or steeped in water.

In the flax plant, the hemp, and other herbaceous
plants which contain elongated ecells possessing
qualities which render them suistable for textile
purposes, intermingled with the short and brittle
cells of the cellular tissue, their separation from
them may be effected by fermentation in the open
air, by maceration in water or chemical solvents,
or simply by mechanical means.

In many parts of Europe the flax is spread over
the fields late in the autumn, or in the months of
January or February, and the requisite fermenta-
tion induced by prolonged exposure to air and
moisture. This method of treatment, termed “dew
retting,” is practised in several districts ip Belgium,
especially in the provinces of Hainault and Namur;
but where water is suitable for steeping, and abun-
dant, dew retting is seldom resorted to. In fact,
from the earliest times, only one method has been
found properly to separate the fibre in a condition
suitable for its various applications,viz., the gradual
decomposition by fermentation of the cementing
matters of the straw, induced by the maceration of
the flax either in stagnant pools or rivers. It is a
remarkable circumstance to find both the natives
of Hindostan and the ancient inhabitants of Egypt,
employing methods precisely similar to those which
are at presént used in this country,

In Belginm the management of the steeping pro-
cess may be regardedas having attained the greatest
perfection. The system which is pursued in that
country, is that which we would gladly find intro-
duced ioto Ireland. Here the grower of the flax
also steeps it, and submits it to the treatment re-
quired to prepare it for the spinuer. In Belgium
the work of the farmer is.usually completed when

he has brought the plant to maturity, and its tech-’

nical preparation is taken up by factors, who de-
vote themselves to the separation and preparation
of the fibre. The beneficial result of this division
of labour is exhibited in the high value of the
Courtrai flax, which occasionally sells at £250 per
ton ; while in Ireland the average value of flax last
year wag only 6s. 6d. per stone., The Courtrai flax-
factors usually convey the straw to the river Lys,
the waters of which have acquired so high « repu-
tation for steeping, that last year flax wus sent to
it from many parts of France to be steeped. We
have analyzed the water of this river, and find that
it is in no respect superior to that of many Irish
streams, but it is deep and its current is gentle,

and the flax-steepers have an amount of skilled

knowledge, which gives them great advantages.

Though we have not yet been able in Ireland to

grow any flax equal in value to that of Courtrai,

our experience has convinced us that, if properly

managed, there are very few districts in which.our®
farmers may not succeed in producing that medium

quality of fibre which is most in demand. '

In Ireland the flax on its removal from the field
is placed in ashallow pond excavated in the neigh-
bourhood of a stream, from which it can be filled
with water. A’ careful farmer, long before the
season for pulling the erop, makes preparation for
the steeping. Some make ready the ponds during
the preceding winter. Good water, with full ex-
posure of the pond to the warming influence of the
sun, and free from the shadows of trees, are re-
garded as essential requisites. What is termed by
the flax-steeper ‘‘ good water,” is pure, soft water,
free from mineral impurities. The presence of iron,
from its forming coloured compounds with the

eculiar tannic acid of the straw, is decidedly in-
Jjurious ; and calecareous waters act slowly and im-
perfectly on the constituents of the straw, and also
form compounds which resist the solvent action of
fermentation. The size of the pool is regulated by
the guantity of flax to be steeped, and some of our
most experienced farmers advise that no pool
should be larger than can be filled with flax in one
day. From eight to ten feet wide, and four deep,
is a frequent size of the ponds in some districts.
The flax is deposited in the ponds in layers o ar-
ranged that the tie by which each bundle issecured
rests upon the root ends of the preceding bundle,
and a covering of straw or sods, with some stones
placed on the top of the flax to preveut its rising
out of the water., In a day or two, according to
the temperature of the season, fermentation com-
mences, and is accompanied by a brisk disengage-
ment of bubbles of gas. The water acquires the
colour of ale, and a scum collects on its surface to
remove which it is considered advisable to allow &
gentle current of water to flow over the surface of
the pond from the supplying stream,

In the steeping season the districts surrounding
some of our small country villages are exceedingly
disagreeable to strangers, who find the atmosphere
in all directions impregunated with the odours from
the numerous steeping pools. The peculiar odour
of the flax pool we have found to depend upon the
evolution of compounds of butyrie acid aud valeri-
anic acid, produced by the decovaposition of the
constituents of the flax plant, durlng which also
carbonic acid and other gases are given off in large
quantities. In Belgium the vitiation of the atnos-
phere by the steeping of flax along the river Lys is
regarded by many persons as productive of fever
and other diseascs, and petitions have been pre-
sented to the Chamber of Representatives to obtain
an abolition of the practice. We have made numer-
ous inquiries in this couuntry, both from farmers
and medical practitioners in the chief seats of the
flax industry, and cannot discover that fever or
other diseases can be traced to the efluvia from
the steeping holes in Ulster.

‘I'he method by which the Irish farmer ascertains
that the fermentation bas sufficiently advanced- to
allow the flax to be removed from the water, is to’
draw a few stalks from one of the bundles. 'These
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he breaks across in two places about two inches

. apart. If he can readily pull away the central
woody portion without tearing the filament of the
layer whick surrounds it, he considers that the flax
has been sufficiently ¢ watered.” .. v

The next stage in the management of the flax is
the ‘“ grassing’ of the steeped straw, by which the
separation of the loosened fibres is greatly facilita-

"ted. For this purpose a newly mown meadow or s

- short pasture ground is gelected, und the straw is
spread thinly over it, and allowed to remain ex-
posed to the air. Iu showery weather six days will
usually be sufficient exposure ; and if at the end of
that time the stalks are perceived to present the
appenrance of a bow and string, produced by the
fibre contracting and separating from the inelastic

- woody portion, the flax may be *lified ”’ and put
up in small stacks, so built as to allow the air

. ‘freely to circulate through them. Thuas steeped
and grassed, the straw is ready for the application
of the mechanical operations by which thé worth-

- less, brittle, woody matters mdy be removed, aund
its textile filaments dressed and rendered suitable
for their fnportant uses.

The ordinary method of steeping in ponds or
rivers, though apparently simple, requires very
careful attention,-and is attended with great risk.
Like the fermentation of the brewer, the peculiar
series of decompositions which facilitate the break-
ing up of the various organic structures which

.eompose the stem of the flax plant, are liable to be
affected by changes of temperature and other dis-
turbing caunses ; it is not, therefore, surprising that
in the open air, in a variable climase, it should
progress irregularly, and that, notwithstanding the
anxious attention of the farmer, one part of the
straw should be oversteeped, while another part
has mot experienced the alterations required to
facilitate the perfect separation of the fibve. -Even
in districts where the management is conducted- by
trained workmen the imperfections and uncertainty
of the old system are found so much to interfere
with the profits of the flax-grower, that numerous
attempts have been made both on the continent
and in Ireland to substitate for it some more cer-
tain and less liazardous method. - In some places
‘“dry scutching,”” that is, the separation of the
fibre’ from uunsteeped straw by mechanical means,
has been attempted, but has failed to produce fibre
of good quality or requisite fineness. In France,
chemical solvents, dilute acids, alkalies, and solu-
tions of soap, have also been tried ; but though it
is possible by the action of these snlvents 1o break
up the structures of the plant and to obtain fibre
apparently of good quality, yet experience proved

- that it was inferior in tevacity and other essential
properties to that procured by the ordinary methods.

The first attempt in advance of the traditional

- methods whieh offered any prospect of more favora-
ble results, was mude by an American named
Schenck, who. in 1847, arrived in Belfast with
specimens of fibre prepared by exposing the straw
to the action of water heated by steam, and main-
tained at the temperature of 90 degrees fur sixty
hours. The introduction of Mr. Schenck’s method
seemed likely to produce a complete revolution in

. the system of flax management, aud it was expected
that the preparation of fibre for the spinner would

be made entirely a factory operation, and thus be

rendered independent of the ignorance and,unskil-
falness of the farmers in. those districts which it
wag most desirable that the cultivation of the plant
should .be extended, but in which the want of

-skilled labour opposed very great obstacles to its

introduction. In Ireland, however, an establish-
ment, erected under Mr. Schenck’s patent, did wot
give satisfaction ; spinners complained that the
fibre was injured, and the expense of conducting
was found so great, that it was found necessary to
return to the old method of steeping. There is at
present only one factory in Ireland in which the
hot water system is followed ; but in Eogland and .
io Belgium, where it is known as the * rouissage
manufactureur,” it has given greater satisfaction.
At Calne, in Wiltshire, certain modifications of
the original method are employed, and from the
reports of our spinners, we find that the fibre ob-
tained there is regarded as of excellent quality.
We have had many opportunities of observing
the application of Schenck’s process both under
the direction of Mr. Schenck and his intelligent
successor, Mr. Bernard, and we have always re-
garded it as calculated, if judiciously apglied, to
prove of great value in the production of flax fibre.

It is, in fact, merely the ordinary method of fer-

mentation accelerated and placed wunder condrol, and,
if managed by persons acquainted with the busi-
ness, capable of preparing flax in the most satis-
factory manner. In many of the works conducted
on Schenck’s method, the temperature of the water
was raised too high, and the soluble constituents
of the plant hardened and made obstinately to ad-
here to the fibre. Uniform temperature, not exceed-
ing 70 degrees, which can be obtained at bug trifling
expense, and the application so the steeped straw
of the pressure of a pair of smooth cylinders of cast
iron, while, at the same time, a stream of water is
made to flow upon the rollers as proposed, first, we
believe, by Mr. Pownall, of Londoo, so as to wash
away the softened organic impurities, will enable
the steeper to accelerate the process of steeping,
and yield the fibre in the best condition.

In Belgium much interest has lately been excited
by the application of a new process proposed by
M. Julien Léfébure, at the London Exhibition of
1862, who obtained 4 gold medal for flax and hemp
prepared by his system. Through the kindpess of
his Excellency Lord Wodehouse, Lord Lieutenant
of Ireland, who has obtained a report from Belgiom
for the Chemico-agricultural Society of Ulster on
this method, we are enabled to give some acoount
of its chief features. .

Léfébure’s method is described as being based
‘‘ upon & combination of chemical and mechanical
elements.” An alkaline solution is used as the
solvent, and three successive operations are re-
quired. In an establishment in which 1000 kilo-
grammes of undressed flax are daily treated, pro-
ducing 175 kilogrammes of prepared flax ready for
spinning, the first operation is crushing the flax
(broyer) so as to remove the woody matters: 1000
kilogrammes of green flax when crushed give 320
kilogrammes of filaments. The second operacion
is washing in water and alkali; the expense of the
quantity of water required for the above quantity
of flax is 16 francs. The ti.ird operation is drying.
A “ séeboir” machine for drying 320 kilogrammes
of crushed and washed flax should measure 20 me-



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

285

= ——=

tres cube, and the flax is hung upon sticks placed
one above the other at the distance of 45 centimes.
The dried flax gives a return of 175 kilogrammes.
The cost of preparation is stated to be from 26 to
27 contimes per kilogramme. The report unfortu-
nately does.not give us any deseription of M. Léfé-
buré’s machine for removing the woody matters,
and though M. Rey, a leading Belgium * filateur,”
and the great linen manofacturer, M. Taek of Cour-
trai, report favourably of the merits of the system,
yet we require more information to lead us to place
much confidence in any method which attempts to
separate the fibre from the straw, previous to its
being submitted to some process of softening,.

- The next operation which the steeped aund dried |

flax undergoes, when treated either by the ordinary
method or by the hot water process, is ‘‘breaking”
or rolling. This is performed either by machinery
or manual labour. In Belgium a simple mallet
shaped implementis much used for this purpose ;
but in this country a machive called a break is pre-
ferred ; this consists of two heavy pieces of wood,
each of which is furnished on one side with a num-
ber of parallel angular bars, so arranged that when
" the pieces of wood, which are connected by a hinge
are brought together, the angular surfaces of the
bars on one piece are screwed into the hollows

formed by the bars on the other. One of the pieces
is permanently fized on a stand, while motion is:
communicatetl to the other by means of either an’

dron spring or by an elastic pole of wood attached
{0 it, and connected with a treadle on which the
workman presses with his foot. By placing a
handful of the dried straw between the angular
bars, and cansing the movable piece to descend, it
presses the straw between the bars, and breaks the
1nelastic structures of the central part, while the
guiding fibre remains uniojured.

In large establishments, however, the flax is
rolled by being submitted to the uction of a series
of fluted rollers of metal.

The woody matters baving been broken by the
break, it is necessary that the fibre should be de-
prived of its worthless appendages. This is effected
in some districts- by a gimple manual implement,
which is merely a thin blade of wood attached to a
‘handle. The workman by whom the ¢ scatching,”
as this operation is termed, is performed, takes in

- his left hand a handfal of the straw and passes a

portion of it through a slit in the side ol an upright
stand of wood called “a stock,” and submits it to
repeated blows, and presents every part of it to the
blade, so that all the woody matters are beaten out
-and the flax rendered clean. The woody matters
constitate what is known as ““shove,” while any
short or injured fibres which are removed in the
operation are sold as “seutehing tow.”

Numerous mechanical inventions for facilitating
the labour of removing the woody matters from the
textile fibre have been introduced by our engiueers,
but as yet ovly one form of scutching machinery
has succeeded in acquiring the confidence of buth
farmers and spinners —viz., the scutching mill
which is at present found in every flax-growing
district in Ulster. The scutching arrangements in
these mills consist of & number of wooden beaters
screwed to wheels which, at distances of aboat
‘three feet, are fized on a horizontal iron shaft,
usually driven by water power. Each set of blades

is inclosed in front by partitions of wood, and is
made in descendiong to revolve near an opening on
one side of the partition, through which the work-
man can insert the flax without risk of being in-
jured. The flax after breaking is prepared for the
scutcher by being *stricked ’—that is, made up
into even parcels, each containing as much flax as
the hand can grasp. :

The cost o% scatching a stone of flax in these
mills is one shilling, of which twopence is charged -
for stricking. As yet no efficient substitute for the
ordinary scutching mill, or any machine which
can enable the farmer to dispense with skilled
labour, has been introduced. The ingenious ma-
chines of Rowan, Potts, and Friedlander, may be
regarded as on trial, and in the opinion of many
experienced judges have not yet satisfied expecta-
tion. In the preliminary operation of breaking,
mechanical ingenuity has been more successful in
affording the farmer reliable assistance ;. and the
breaking machines of M‘Adam, of Messrs. Sanford
& Mallory, and of F'riedlander, have given satisfag«-
tory results both in this country and on the conti-
nent, and are at present extensively employed. No
matter, howeve:, what machinery is uged Jf the .
crop has not been properly cultivated and carefully =
watered (steeped), it will be impossible to make it
yield good fibre. A great deal of the flax brought -
to market last year, even in the north of Ireland,
was almost worthleas. Some of that grown in the
south, Mr. Magaire, M.P., tells us, was 80 bad
* that it would be as difficult to make fibre out of
it ag it would be to make it oui of copper wire.”

The flax straw—rippled, steeped, and scutched
as deseribed-~is ready for market; and the textile
fibre is purchased by the flax buyersof our northern
spinners at prices which in 1864-65 were, for supe-
rior qualities, from 8s. to 8s. 6d. per stone ; for in-
ferior qualities, from 8s. to 6s. 6d. per stone.”

PROTECTED GUNPOWDER.
(Pom the London Star, July 21.)

Mr. Gale’s invention having survived the most
severe and complex trials—which are the measles
of the infancy of an invention—it is but fair that
we should draw more particular attention to it
than has been done by the scattered paragraphs
which have from time to time appeared in our
columns. From being a chimerical idea, caleun-
lated to astonish country gentlemen aud provoke
a smile of pity on the faces of respectable authori-
ties, the nom-explosive gunpowder, as it is fami-
liarly called, has worked its way upward to
be recognized as a definite practical fact. The
paragraphs in quiet country papers which first
announced its existence ‘have been expanded. to
metropolitan leaders, and every true Briton knows
the importance of u sulject which has attained to
a leading article. The experiments which were
made on Saturday evening at Torwood, Wimble-
don, differed in almost no particular from those
by which the efficacy of Gale’s powder have hith- .
erto been tested; poesibly because these experi-
monts have been as subtle and searching as could
well be devised. Slow matches were burned into
vessels holding gunpowder mixed with the pro-

- tective powder, and they only served to ignite o
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few isolated grains. Vesuvizu matehes were flung
into the powder, and were ignominiously extin-
guished. A red-hot poker was stirred through the
powder, with no better (or worse) effect. Bat by
far the most convincing test is that which was
was proposed by Lord Bury, namely, that a quan-
tity of pure gunpowder should be placed in the
centre of the protected gunpswder and the former
fired. This experiment was also exhibited on Sat-
urday ; and if we remember the keen, permeating
power of flame, especially where that flame has
been propelled in every direction by a vigorous ex-
plosion, we can understand how gunpowder that
may resist this attempt at ignition may, with some
show of reason, be pronounced safe. The pure
gunpowder was placed in a sort of pit inside the
vessel], and carefully covered over with the pro-
tected powder ; when the former exploded, it
simply blew what was above it into the air, and
bad no effect in igniting the great mass which lay
beveath and around it. Thereafter a portion of
surrounding mass was riddled in the usual way,
and the residue exploded as ordinary powder will
explode. We muy assume this test to be conclu-
sive, and proceed to mention u few of the advaun-
tnges accruing {from the practical use of the
invention. :
In the first place, the cost of carriage of or-
dinary gunpowder is £7 10s. per ton, the high-
ness of the rate being, of course, caused by the
dangerous properties of the material. The car-

riage of a ton of protected powder for the same |

. distance is 10s. But, if mixed in the proportion
‘which Mr. Gale suggests as being indubitably
safe, there are three tons weight of his powder to
every ton of gunpowder; so that the cost of
carriage of an actual ton of guupowder, accom-
ypanied by its sufficient quantity of protective
material, is £2, therehy saving £5 10s. per ton.

Then, as to storage of gunpowder, great diff-
culty is experienced in obtaining sites for maga-
zines, Government not allowing above a certain
quantity of powder to be stored in any mill or
magazine, however remote or apparently safe.
Mized with Gale’s protective material it matters
not where the powder be stored. Thousands of
barrels might with perfect safety be placed ia
vaults beneath the House of Commons, and a
dozen black-visaged Guy Fawkes allowed. to bran-
dish torches in whatsoever subterranean Wal-
purg’s-dance they pleased. The cost of forming
shell-proof magazines within our shore batteries
is at once done away with; and the enormous
expense of building strong powder magazines in
or near large cities is no longer necessary. Fron
ships need no longer resemble gigantic bomb-ghells
which only require a spark to send them flying
into the air; barrels of this powder may be kept
with perfect safety on the deck of a ship while in
action. In shors, the cost of the storage of this
powder is no greater than that of so many barrels
of flour; while the further recommendation —
greater than any saving of cost—that hereby the

" absolute prevention of explosion is ensured, is so
appurent that it need scarcely be mentioned.

It requires only to be seen bow larger machin-
ery for the sifting of the powder and restoring it
to its original state, may be constructed so as to
be used in a sudden emergency. For though the

advantages which the invention offer to the use of
po der at home-ai8"sufficiently great, it is neces-
sary to its adoption by the army and navy that its
mechanical appliance should be of the swifteat
and readiest kind. An objection has been raised
on the ground that, after the guonpowder had been
sifted, some portion of the protective powder
would adhere to the grains. This is not the case,

| as has been groved by microscopic investigation ;

thongh Mr. Gale shows that, though it were the
case, it would be no objection, as at presént the
coating of the powder wiith blacklead, while in
course of manufacture, gives an additional force
to the explosion,

The material which thus renders gunpowder
temporarily innocuous is simple glass ground
down to an exceedingly fine powder; various
other substances have been tried (especially fling,
which, however, became too floury and dusty), but
no one has been found so useful and sucecessful as
glass. The cost of it, as we have already stated,
1g 30s. per ton, and Mr. Gale is prepared to fur-
nish any quantity of it on the shortest notice, as
the advertisements say, at that price. It may be
used, besides, for a variety of parposes: scours
copper and other metals into a brilliancy sufficient
to make the inventor of polishing-paste die of
envy. At present Mr. Gale advances three pounds
of his powder to one of gunpowder as the safest
proportion ; but a much smaller proportion ren-
ders the gunpowder perfectly non-explosive ; with
this difference, however, that in equal parts of
gunpowder and protective powder the former will
burn, though it does not explode. A proportion
of two to one burns slowly, three to one allows
a few grains to ignite at haphazard, four to one is
mere dead material. The rapidity with which the
powder can be separated is somewhat remarkable;
perhaps owing to the nature of the material with
which it is mixed. The proportions we have men-
tioned are weight, not balk; the protective powder
being heavier than the gunpowder, what forms a
proportion of three to one in weight is only two to
one in bulk, and this is an important fact in con-
sidering storage. Another advantage offered by

~this material is that it keeps the powder perfectly
" dry, however the mixture may be exposed to the

air; and it is well known that by itself gunpowder
rapidiy absorbs moisture from the atmosphere and
becomes for the time useless.

Among the geutlemen present at Torwood on
Saturday were Sir John Hay, Mr. Chambers,
M.P., Mr, Gilpin, M.P., W. E. Rendle, Esq., and
others more or less interested in the wmatter ; but
we should say that these partially private experi-
ments are now almost unnecessary ; and that Mr,
Gale should bring his invention more immediately
before the public, confident that its efficiency and
simplicity will be apparent to all who may witness
its results. -

.

ON DYEING.—Bsx W. Epxusos.

So numerous and of such importance are the
applications of chemistry to the arts, that scarcely
any of them can he successful.y or profitably car
ried on without the assistance of this science, as
it indicates the nature and inherent properties of
all material substances, and points out as the re-
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sult of experiment the laws regulating their com-
position and decomposition. Though the science
of chemistry is daily becoming more and more
perfect, yet many arts attained, when chemical
science was in its infancy, great excellence—an
excellence which, in some arts cannot be surpassed
in the present day by the most experienced manu-
facturers—and in some cases processes have been
entirely lost and cannot be recovered by our most
gkilful chemists. That many chemical phenomena
should have been discovered in ancient times, and
afterwards lost, is not to be wondered at, for in
the early periods of chemical science, many of
these phenomena were the result of chance experi-
ments, the chemical laws governing the various
changes being unknown, and consequently were
lost as time lapsed.

To every seat of the arts chemistry descends,
where it changes the forms and the qualities of
the productions of pature, enabling them to be
appropriated in a thousand different ways to our
wants. The dyer, tanner, distiller, bleacher, the
soap and candle-maker, the manufacturer of glass,
porcelain, and sugar, the brewer, gas-factor, pho-
tograpber, the etcher upon copper and steel, the
lithographer, and many others, are all more or
iess beholden to this science for the perfection to
which their several arts have arisen. By its aid
we learn how to extract the metals from the .com-
binations with which they are found in nature—
how to fuse, purify and alloy them. Tt gives to
waste materials new and increased value, for the
chemist, by research and experiment, points out
the application of matters supposed to bLe effete
and useless, to some beneficial purpose. In the

present day the manufacturer must possess a cer- ;
tain amount of chemical and scientific knowledge, -

80 vastly are the arts indebted to chemistry for all
improvements in their various processes, and
especially if he would compete successfully with
otbers in his productions. The manufacturer, by
pointing out new processes, and discovering new
materials, which cheapen the products of his art,
ig enabled to bring within the reach of the many
the comforts and luxuries which otherwise would
have been confined to the few. How necessary it
is for the manufacturer of soap, if he would suc-
cessfully and economically carry on his manipula-
tions, that he should understand the affinities ex-
isting between the various oils and alkslies; to
the candle-maker, that he should understand the
decomposition of fats and oils into their acids and
bases—he must learn the nature of fatty bodies,
and know how to separate the superfluous matters
of fats and oils from those parts which he requires
in his art. The extraordinary improvements that
chemistry has effected in this one manufacture is
surprising. Before 1811, the candle manufacturer
had only tallow, wax, and spermaceti at his dis-
posal, and the great desideratum was to obtain
substances possessing a certain amount of hard-
ness and compatibility ; the great objection to
tallow, besides its disagreeable odour, is its want
of uniformity in consistence—tallow being formed
of two fatty bodies, one oily and soft, the other
firm and hard: consequently, when burning the
8oft portiou melts firet, and we have what is known
as guttering. In 1811, a ‘French chemist, M.
Chevreul, by his researches, explained the true

nature of fats, their composition, &ec., which up to
this period had been veiled in obsourity; he
separated fat into solid and liquid constituents,
and placed at the disposal of the manufacturer the
solid ingredients of fat, stearine, and margarine,
possessing the required properties, and as the re-
sult, we see in the present day the tallow candle
almost entirely superseded by a variety of candles
called palm, composite, Belmont sperm, stearic
acid, and many others, which almost equal waxand
spermaceti in appearaunce and illuminating power,
and from -the cheap rate at which they can be
manufactured the best varieties are open to all,
In very few cases has chemistry been more suc-
cessful in its application than in those of dyein
and calico printing. Dyeing is strictly a chemica
art. The great object of the dyer is to be enabled
to impart to fabrios of various materials, whether
of silk, cotton or wool, certain colouring matters,
the colours being derived either from the animal,
vegetable, or mineral kingdom, and so imparting
these colours that they cannot be removed by wash-
ing. This art being so dependant upon chemical
science, we shall expect to find that its develop-
ment has taken place of late years only, and that
amongst the nations of antiquity it existed in a
very imperfect state. Amongst the Greeks aud
Romans indigo was known, but was used ounly as
a pigment, not as a dye, the nations being ignorant
“of ite proper solvent, it being insoluble in water,
though in Egypt and in India this dye was known
and used. Madder was also used as a dye, and
the kermes insect, for the production of a crimson
colour, by these nations ; but it is well known the
most renowued dye in ancient times was the im-
perial Tyrian purple, a most costly colour, and
worsted dyed with this in the time of Augustus,
sold for £36 the pound weight; it was used in
dyeing the imperial robes, and exclusively em-
ployed for that pnrpose. It was procured from
two shell fish, buccinum and purpura ; o puncture
was made in the neck of the animal, and when
squeezed two or three drops exuded ; or the entire
shell-fish was pounded in a mortar, and the fluid
thus obtained, collected, mixed with water, and
used. The fluid thus extracted was at first colour-
less, but by exposure to air and light, became yel-
low, then green, afterwards red, and in twenty-
four hours, of a beautiful purple colour. By ad-
ding to this dye various alkalies, &c., the Tyrians
managed to get shades of this colour. The pro-
cess for obtaining the Tyrian purple was kept
secret and lost, but of late years some Freuch
vhemists have obtained from these shell-fish, the
beautiful purple of ancient days. When America
was discovered, several dyeing materials were
added to the list, such as logwood, aroatto, cochi-
neil, Brazilwood and quercitron. DBut the great
improvement in modern times in dyeing, (and this
improvement owiung to the rapid strides of chem-
istry) is the addition of colvurs derived from the
mineral kingdom. Thus, about the end of the
17th century, Prussian blue, chrome yellow, chrome
orange, manganese brown, prussiate of copper,
green, &e., &c., were added to the list, and the use
of Mordants became general. We do not, as
would naturally be supposed, derive our dyes from
the brilliant, and varied colours of plants, for itis
found that in those parts of the plant exposed to
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free air and light, though the colour is brilliant
yet it is small in quantity and soon lost. Most
vegetable dye colours are obtained from the roots,
bark, and berries of plaots, which exhibit in their
nataral state but little of the beauty which is ob-
‘tained from them by the chemist and dyer. The
colours obtained from plants are chiefly yellows,
browns, and blues ; no proper black has yet been
obtained. These are not soluble in water, but re-
ql;.lire spirits of wine, alkalies, or acids, to dissolve
them.
Animal and vegetable tissues and fabrics possess
" a great attractive power for all colouring matter,
whether animal, vegetable, or miveral. The com-
mon iron-mould stain is a very good example of
the attractive influence of fibre for mineral colour
—the iron having combined with the vegetable
fibre remaining fixed, no washing will remove it.
Dyeing materials may be classified into two
grouys:—lst. Colours capable of imparting per-
manent tints to various textures without the
assistance of any other substance, these being
called substantive colours. 2nd. Colours which
cannot be permapently imparted without the
assistance of a second body, these being termed
adjective colours.

PHILIPPE GIRARD,
FiFE INVENTOR OF FLAX MACHINERY.

The British Qas Light Journal says: “ We often
repeat, after Sterne, when vexed by some short-
coming of the letalone system of legislation,
‘They manage these things better in I'rance;”
and, whether it be true or not, it does us good to
be discontented, and to ask the reason why this
or that grievance should exist. We have nothing
to boast of in the matter of our treatment of great
inventors in the good old times. Crompton lived
to show how slight are the rewards of an ingenfous
mechanic unprotected by & patent law. The Corts
made vntellable millions for England, and as a
reward were tortured all their remaining lives by
the endless vexations which the law, in the ages
of the greatest Iawyers, liberally applied to all
claimants not backed by the largest capital. It
is a vulgar error among the admirers of Coesarism
that under an enlightened despot, men who deserve
well of their country and do not meddle in the talk
of politics are sure to be apprecinted and rewnrded.
‘We recommend to those with such opinions a study
of the ¢ Life of Philippe de Girard,” by Benjamin
Rampol, lately published in' Paris. Philippe Girard
appears to huve been born a gentleman of fine for-
tune, and a mechani¢, to whom invention was a
‘necessity. The author claims for him—on what
grounds does not appear—several improvements
1n the steam-engine which are urdinarily attributed
to Americans and Englishmen ; but his reputation
rests on his machinery for superseding hand-labour
in flax-spinning. Onpe of Nupoleon’s favourite ideas
during his attempted conquest of all Burope, inclu-
ding éngland, was to make France independent of
British commerce for either manufactured or raw
produce. ‘T'he biographer observes, ¢ To dispense
with the produce of England was half way towards
conquering ber. None of Napoleon’s lieutenants
made a more effective campaign against England

than Richard Lenoir, who established cotton fac-
tories on the Epnglish syatem in France, and even
in Paris.’ Considering the i1l fortune of Napoleon’s
lieutenants in combats with~the English, this is not
saying much. However, Napoleon saw plainl

that cotton factories without cotton, which Britisg

| cruisers excluded, were of little praectical value,
- and expected an enormous assistance in carrying

out his Continental system if machine weaving
whiech could be adapted to flax and hemp. With
this view, on the 12th May, 1810, the Emperor
issued a decree, in which he offered £40,000 as a
reward for the invention of a linen combing and
weaving machine. The Monileur containing this
decree reached the Girard family while engaged
on their morning meal. *Philippe,” said bhis
father, ¢tbia is your business.” Philippe read
the paper himself, and shortly afterwards retired
to his room with a handful of flax, and locked
himself in. He did not reappear until the vext
morning, and then, we are told, he had already

| solved the problem and settled the principle of

the machine that was destined to revolutivnize the
linen trade. 1o rau to his father, smbraced him,
and cried aloud, ‘The million is ours.” Up to
that time his ingenvity had brought nothing but
loss upon his family. The ancient patrimony of
the Girards, which had been mueh diminished by
the Revolution, was further embarrassed by his
attempted improvements of the steam-engine and
other inventions. The re-imposition of the duty
on salt-had ruined some salt-works in whieh he
had invested a considerable capital, and the intro-
duction of the natural soda of Spain had closed &
manufactory of artificial soda which Philippe had
established near Paris. The solution of the prob-
lem proposed by the Emperor seemed destined to
repny him for all bis previous disuppointments.
Philippe repeated before his family the experi-
ments he had already made in his own study,
observing: * What I do with my fingers my ma-
chine shall do, and then the invention is complete.”
On the 12th of June, 1810, just a month after the
appearauce of the decree in the Moniteur, Philippe
Girard made an application to the Minister of the
Interior fur a patent of invention, with a memorial
describing the two fundamental principles of his
propused machine; which, it is enough to say
bere, are the principles on which the present sys-
tem of linen manufacture is still worked. The
application was referred to the consulting ¢ Bu-
reau’ of Arts and Manufactures, and on their
favourable report & preliminary patent, dated July
18, 1818, was granted to Frédéric and Philippe
Girard. Unfortunately the. officers of State with
whom Girard had to deal seem to have been both
narrow-minded and greedy. They doubted the
vatue of an invention which was so rapidly pro-
duced; thus the fertility of Phili%pe Girard’s
genius was positively injurious to his fortuues,
In November, 1810, a ministerial decree adjourned
the examination of plans and the-award of prizes
for three years, and seitled that the prize was
only to be awarded on condition that the fahric
should be of a degree of fineness not required in
commerce, and sold at a very cheap rate. Finally,
the promised reward was to be reduced by half or

| three-quarters, unless. all the conditions of the
new programme were fulfilled,
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+Ip the meantime, Philippe Girard worked away
at his invention, and produced a small machine
with a dozen spindles. One of his friends and
admirers (Chaptal) proposed to reward-him in a
manper eminently characteristic of French ideas ;
not by subscribing capital to enable” him to work
out his linen spinning machinery, but by creating
for him the post of ¢ Minister of Inventions,” as if
inventions could be grown like root crops. In his
difficulties, Girard addressed a letter to the Empe-
ror, couched in the language which Frenchmen
and Italians seem to admire, but which to our
colder enrs sounds painfully inflated, bombastie,
and almost ridiculous ; and yet the writer was a
man of genius, and deserved a better patron than
the first captain of the age. Tn this letter, he says
that ‘the thin threads he presents shall, in the
hands of his Majesty, be strong enough to break
the cables of his enemies.” But the Emperor was
too busy warring in Spain and preparing to march
into Russia to listen to the petition of a mere in-
ventor. A Frencb reviewer mournfully exclaims
that Girard’s ‘mechanical victory over flax might
bave done more than the victories of Friedland
and Wagram ‘to chain continental Europe to the
fortunes of France, and crush the obstinate resis-
tance of Britain.” Those who are fond of tracing
the interference of Providence in small affairs
might bere perhaps remark, that the invention
which was intended to be the ruin of England
proved in the sequel one more addition to her
sources of. wealth, and the power so long used to
preserve the peace of Europe. Girard determined
not to wait for the expiration of the term of three
years. He constructed not only, as required by
the ministerial programme of November, 1810, ‘a
machine of full size, ready to work in a factory,’
but be set it to work, and manufactured linen on
a large scale. One factory, with two thousand
spindles, was established in the Rue Meslay, and
another in Rue de Charonpe. In order to raise
the necessary means, the bruthers mortgaged their
Janded estates, which were in 1811 worth nearly
£30,000. In 1812 Chaptal presented to the Empe-
ror specimens of Girard’s thread and linen, with
the view of advancing the time for awarding the
promised million francs. But the reverses of 1813
fully occupied Napoleon’s attention. As a poet
would say, Napoleon was too much occupied in
weaving the winding-sheet of his own glory to
thipk of such common things as ordinary shirts
and shifts, and tablecloths.” While working for
the million of francs that never came, Girard tried
to raise an income by selling his goods. The first
sold well, but soon the general distress of the
country stopped all business., With enormous
expgnses, and many thousand pounds worth of
goods unsaleable, bankruptey was approaching
with rapid strides. On the invasion o %‘rauce in
1813 he invented a steam-gun, thus preceding the
now forgutten Perkins. The fall otp the Empire
completed the ruin of the Girards, and in answer
to a request for time Philippe was threatened by
his creditors with personal arrest. To add to his
miseries, he was for a time robbed of the barren
honour of his invention. ‘Two foremen whom he
had trained—Lanthois and Cachard—fled to Eng-
land with tracings of his drawings and copies of
the specification of his patent, which they offered

for sale as their own, and found a purchaser at
£25.000 in Mr, Henry Hall.” Hall on the 16th of
May, 1815, took out an English patent, which is
only a translation of the French one; and the.
honest Cachard—* honest Ingo’~—found profitahle
employment in the linen factory of the Marshall’s,
of Leeds. '

* In the meantime the true inventor’s position
was growing worse every day. The looms of his
great factory remained vnworked; his debts accu-
mulated by interest and law expenses. Under
these circumstances, he very unwillingly, at the
request of his creditors, entered into ap agree-
ment with the Austriann Government to establish
machipe spinning in that empire. But, in spite
of the heavy pressure upon him, he reserved
within his breast one part of his inventivn, with
the hope of setting it to work in France at some
fagure and happier period. He passed nine years
in’ Austria, where he was well treated. A factory
for the construction of his machinery was estab-
lished on the Imperinl domain of Hirtenburg. In
the course of a few years his system was adopted
in the linen manufactories: of Bohemia, Moravia,
Silesia, and Saxony. The central establishment
prospered as long as it was eonfined to manufac-
turing and selling machines, but ceased to be remu-
perative when a spinning establishment was added.
Girard invented a method for working up the waste
Rax, improved the water wheels, and worked at im-
proving the steam-engine. While his flax machin-
ery, highly appreciated in Austria, enriched thase
who used it, official scientific authorities in France
reported on it as * mechanically had and practically
useless.” It injured the quality of the flax, ovuld
never vie in quality with hand-work, and was
finally objected to as likely to ruin the trade of
the spinning women !’ This ignorant and mali-
cious verdict killed Frédérie Girard, and reduced
the whole family to despair. The spinning opera-
tions at Hirtenberg, undertaken contrary to the
advice of Girard, ruined the once flourishing
establishment.

«In 1826, Philippe Girard, being then over fifty
years of age, accepted from the Russsian Govern-
ment the appointment of engineer in-chief of the
Polish mines. e was compelled to accept this
office in order to preserve a remnant of his pater-
nal estate—consisting of a house for his famil
and the ruins of the old mansion—from his credi-
tors. In order to curry out the wishes of the
Russian Government, he revisited England to
study our mining system, to engage foremen
mioers, and purchase machinery. It was then
that for the first time he discovered the extent
to which he had been defrauded by Lanthois and
Cachard. He visited Leeds and saw the vast
manufactories of Messrs. Marshall and Messrs,
Ives and Atkinson, and he wrote to a friend—*1I
have seen the patents, and with grief found exact
copies of my own drawings.” But even at that
date the English flax-spinners bad totally neg-
lected the second part of his system, which con-
gisted in deglutinizinyg the elementary fibres of
the flax by pressure between cylinders. Oue, Mr.
Key, an English mechanio, about the time of
Girard’s visit, had found the method in Girard’s
original patent, and took out a new patent for it
on his own account. He would speedily bave
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made & fortune had wot the original inventor been
on the spot, and ready to direct the attention of
Key’s competitors to the true source of his im-
provement. The strange thing is, that Girard
seems to have derived no profit from his advan-
tageous position, We are afraid that he was a
thoroughly impracticable man, or perhaps, as his
biographer suggests, he still ‘cherished a wish to
reserve his best ideas for his native cvuntry. It
seems from his correspondence that he proposed
to go from England to France, but was prevented
by information that his ereditors intended to arrest
him on his way. He remained in Russia until
1844, and during that time benefited his employ-
ers with numerous mechanical inventions of value.
He also founded a great flax-spinning factory,
which gave rise to a village called after him,
Girardow. For this manufactory he invented a
second machine for combing flax, which is univer-
sally used at the present day. But while he was
doing so much for his employers he was never
able to accumulate any fortune himself, In 1833,
the competition of the English linen manufacturers
was so active that the French hand-made goods
were almost driven out of the market. It never
occurred to the French Government to avail them-
selves of the services of their countryman, the
originator of the great improvement in flax-spin-
ning. They could think of nothiog better than to
employ agents to copy and smuggle over English
machinery, the exporiation of machinery being at
that time unlawful. Newspapers, and even depu-
ties in speeches in the Chamber, were not ashamed
to boast of the manner in which the system of
spinoing flax by machinery had been fsecretly
smuggled away ’ from England.

‘ Philippe Girard addressed from Warsaw a
memorial to the King of France, claiming his
share of the English improvements. This memo-
rial would have been forgotten, had it not been
for the Exhibition of Arts and Manufactures in
Paris, in 1844, when in cousequence of a warm
appeal from Arago, he returned to his native
country, after an exile of 29 years. He was re-
ceived with aceclamation. He exhibited models of
many of his improvements in lamps, in agricultural
implements, in the manufactares of sugar, of mus-
kets, and steam-engines, as well a8 flax machines.
For these he received a gold medal, and at the same
time his models were seized under an execution for
one of his old debts, and he was obliged to hide
himself in the country until the lst of February,
1849, when his age, 69, privileged him from per-
sonal arrest! All attempts to obtain the promised
prize of a million francs failed. ¢Monsiear Cunin-
Gridaine, the. Minister of Commerce,” according to
the French biographer, ¢ would never admit Gir-
ard’s claims as an original inventor, because that
would have diminished his own merit as a smug-
gler of the English machinery.” Louis Philippe
appears to have supported Girard’s claims, but on
the 26th of August this unfortunate genius died, a
few hours after writing the last lines of a last
appeal to the Government. It seems that his
sympathizing countrymen embraced him, crowned
him, medalled him, serenaded him, but did not
subscribe for him. For his family nothing was
done until 1853, when they obtained an annuity
of £480 as a national reward. Thus Philippe

Girard, borp rich, lived in exile, died poor and in
debt, because he had invented a means of'creating
incalculable wealth, S -

“We must not boast. In the old days before
newspapers spoke daily, we too have treated in-
ventors ill endugh; but it is not too much to say
that the ‘cold, egotistical, aristocratic islanders’
could not have treated a great mechanic worse
than the French treated Philippe Girard. Unfor-
tunate gentleman !—for he was a gentleman—he
should bave been a brave, hard-headed, hard-
hearted drummer boy, and then he might have
died a marshal of France. We do not treat our
goldiers so well in England, but we treat our
mechanics better.—British Jour. of Gas Lighting.

o

TRAi)E WITH SOUTH AMERICA, QUITE
: PRACTICABLE.

Last year there were impnrted into this city alone
Hides to the value of $220,000, and Green Coffee
to the value of $94,000, almost the whole of it
being the produce of South America. What was
the quantity entered into the whole of Canada, we
have not the figures at hand to show, but we must
suppose it to be at least as much more. And yet
not one vessel arrived at this port from any part of
that continent. One of the principal articles of
import at Buenos Ayres (whence most of the Hides
are shipped) is lumber. They are also large im-
porters of flour. Rio Janeiro is also a large im-
porter of both of these articles. A great portion
of the lumber which these two largest shipping
cities in South America take is of Canada growth
and manufacture, and yet not one particle of the
trade is in our hands. We have a large supply of
two of the principal articles of consumption in
South America, and they have the same of two very
needful articles which we consume in large nuanti-
ties, and yet both are content to derive the sap-
plies of the other through a third party—the
merchants of the United States. We send our
lamber and flour to the United States, and they
ship it to South America, and derive the profit;
and they purchase in South America the Hide and
Coffee, and sell them to us and again make a profit.
They are the factors and carriers for both parties.
If the Reciprocity Treaty is actually rescinded it
is to be hoped that it will make a change in this
trade, and that Canadian merchants will take hold
of it, and thus open up a direct market for .our
produce.

Some large firms in Boston have for a number
of years cut lumber in Canada on the line of the
Grand Trunk Railway, and had it carried to Port-
laud, thence to be shipped to the La Plata. The
description of lumber shipped was principally
spruce, out to certain dimensions known to the
traders to that market. There is also shipped a
certain uantit% of pine. Ordinary spruce timber
on the Grand Trunk Railroad, in the vicinity of
Sherbrooke costs from seven to eight dol. per
thousand feet, and sells in Buenos Ayres at six to-
ten times that price. Here is a large and profit-
able business from which the merchants of Canada
mi$ht realise a considerable amount of monéy as
well as finding a market for our produce. And at
no better time than the present could that business -
be entered upon. Lumber is in exceedingly large
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supply and low, and consequently freights are low;
and flour and grain are cheaper comparatively here
than in the United States markets.

There is no reason why our inland position
should keep us from entering into the most. profit-
able shipping trades of* the outside world. We
trade with China, the West Indies, and the Medi-~
terranean. Why could we not also trade direct
with South America? A few years ago we would
have occasionally an arrival from South America,
but they have dropped off until now, we have had
none for some years. We never did anything of
an exporting trade to that country, but we did re-
ceive a portion of our coffee direct from Rio. If
our merchants hesitate to avail themselves of the
opportunity for an extension of our commerce,
should the Confederation of the provinces take

place, our fellow colonists of the Lower Provinces |

will soon take this trade from us. They have al-
ready a considerable trade in fish with Rio del
Janeiro ; and should the Intercolonial Railroad be
built, as it undoubtedly will, they will be the great,
exporters of Canadian flour to South America and
the West Indies, and the importers of their Hides
and Coffes for us, as they now are to a certain ex-
tent of our sugar from the West Indies.—Trade
Review.

s

) INTERNATIONAL TRADE,

The Zrade Review, writing on * Good Signs” of
inereased Trade with the United States, in articles
of general commerce, closes with the following re-
marks on another branch of our industry :—

*Even in Canadian manufactures there are in-
dications of a trade. In Canadian tweeds the
transactions have been important. A leading
Montreal house has sold to A. T. Stewart & Co.,
of New York, large parcels of this description of
goods at remunerative rates, and we believe other
transactions of a similar character have taken
place. The reputation which this class of goods
has now achieved ought to beget for them a large
demand even from our neighbours. We can sell
a class of goods to them better suited to their
wants and at cheaper rates than they can be had
from Eogland. We know this is saying a good
deal, but we think it may be demonstrated, and we
shall shortly attempt to do se.

““ We have indications, too, of an enlarged trade
with our sister Provinces, satisfatory orders for
leather, boots and shoes having beeun received and
executed. Some tweeds have been shipped, and an
occasional transaction in furs. There is no ques-
tion whatever that, with an assimilation of the
tariffs, there are a great many articles, as we
showed last week, in which a profitable exchange
could be made.- There has also been very con-
siderable shipments of leather to England, and an
attempt is being made to introduce Canadian boots
and shoes, which we earnestly trust will be suc-
cessful.. We are also happy to announce the suc-
cess of a considerable shipment of farniture of
Canadian manufacture, to the English market,
from.two of the largest manufacturers in Western
Canada ; and orders are now in the country for as
much as can be manufactured of certain classes of

goods, on which there is' a good profit,” ‘

@selful BReceipts.

Cement for Leathery &c»

An adhesive mixture to cement leather, india-
rubber, or other soft material, to iron and other
metals (patented in England by James Allen, of
Dundee) is made as follows:—Dissolve 112 1bs. of
glae with 71bs. of ammoniam, by fire or steam
heat ; stir them well, and then add 7 1bs of nitrie
acid. The mixture may bLe applied in either the
liquid or solid state, and it can be applied as com-
mon glue is applied. If the metal is oily it does
not prevent its adhesion.

To remove Irom Rust from White Stufls.

Dissolve oxalic acid in warm water: spread the
linen ia the sunlight, and apply the acid to the
spot, which will very soon disappear. It will re-
move many other staing, As the acid is a poison,
it must be kept from children’s reach. It too
strong, it will injure the fabric itself. It should
be well washed out almost as soon as applied.

Indestructible Labels for Bottles.

Coat the label with white of egg, and steam it
until it becomes opaque ; then dry it in an oven
at 212°. The albumen becomes hard and trans-
parent, and is unaffected by oils or acids.

Cure for Corns.

Take white turpentine, spread a plaster, avply
it to the corn, let it stay on il it comes off itself;
repeat this three times. Never fails curing.—
J. L. Hersey,

Wonderful Liniment.

The followingz liniment is good for all sprains,
bruises, lameness, &c. :—2 0z. oil of spike, 2 oz.
origanum, 2 oz. hemlock, 2 0z. wormwood, ¢ oz.
sweet oil, 2 oz. spirits ammonia, 2 oz. gum cam-
phor, 2 oz. spirits turpentine. Add one quart of
proof spirits, 95 per cent., mix well together, and
bottle tight. This linament cannot be equalled,
and is actually worth one hundred dollars to any
person who keeps valaable horses. Omit the tar-
pentine, and you have the best liniment ever made
for human ailments, such as rheumatism, sprains,
&e. Try it.— Wisconsin Farmer.

Bandolines

Many persons have a passion for smearing their
hair with various substances, so as to make it
smooth and shiny. We give below a list of some
compounds for this purpose, which was published
in the Druggists’ Circular :—

1. Irish or Iceland moss, boiled in water, and
the strained liquid perfumed.

" 2. Quince seed, half a teaspoonful ; linseed, one
tablespoonful ; and & pinch of white mustard seed.
Boil in a pint of soft water tc half, and scent with
oil of almonds. : :

3. Boil a tablespoonful of linseed for five mi-
nutes in half a pint of water.
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) ‘ _To extraet '!i;irélasﬁ f(oijx NV oollel'tcloth. .
‘ The cheapest and most effectusl preparation for,
: “extracting grease from woollen cloth may he made

Y

-:-of one part-of liquid’ammonia and’ four

- If-kept on.hand; ‘it. should be placed in a. glass-
- stoppered-bottle. ; Apply with a piece.of sponge,.
- soaking ‘the cloth: thoroughly when: the :grease has
. remained any considerable time in:the fabric. - -

ot ":'l‘ov'Bresér'v.éibu't Flowerss *

~ Tt'is with great regret. we see the, flowers of a -

fine ‘nosegay fade away in the course of a day or
_two, notwithstanding the care we take to change
the water in which we put them. The Memorial
des Deux Sevres informes us that ‘if'a’ good spoan-
ful.of charcoal powder be:added to the. water ‘the
. flowers, will lagt us long as they would on:the plant,
-without any need. of .changing the water or taking
any tronbleatall.. .- ... .o 00

- Ink _for.'.'z_lho labeélse . - R

The fol_l_dwing.is ‘a-receipt for anindeliable black |

ink to be.used for writing on zinc :—Take 30 parts
of verdigris, 30 of sal-ammonia, 8 of lamp-black,
.8 of gum Arabie, 300 of water ; dissolve the gum
_ in the water, and'pour it'over the other ingredients,
well tized and reduced to powder, ~ A quill pen

should be uséd for Writing.

: . " Labels on Tine

It is said that'if tin'is washed with common
- Yime whitewash, and when'dry ‘wiped clean, past-
:ed paper labels will adhere as well as to wood; or
-the tin. may'be washed. with strong vinegar in-
stead of whitewash. o

) < ~Furniture Varnish, .
. A .correspondent’ says, when . black-walnut or
- mahogany-colored farniture becomes discoloréd -or
damaged, any one may, st a very small cost,-
“ghine it .up,” like new. Provide a fow.cents
- worth of burnt.ember.and Indian red. -For .mah-
‘ogany-color, mix:Indian red with copal varnish till
the right color is-gecured ; thin‘with benzine, and
.add s little boiled linseed. oil if- it dries faster than
.desirable. .- For.black walnut: color; mix both-pig-

-xnents in such proportion as:is necessary.—.4mer:- .

ean Agriculiurist. - - .

To Powder Camphor.
. ‘Camphor may be beaten in a mortar for some
-time, without being.reduced to powder, but if
. it be first'broken with the pestle, and then sprinkl-
‘ed with a few dropa of ,spirit “of wine, it may be
readily pulverizéd.’ Powdered ‘camphor'is’ much

used in tooth'powders, fireworks, .etc.

" Watereproof Papers. . .
A fluid for rendering paper water-proof may be
made by dissolving 14 ouxices of pure -tallow s0ap
in" water, then-adding a solution of alumi 'in quan-
tity sufficient for the complete decomposition of the

" soap.—This fluid ought to be mixed with the paper
. -pulp, which may be worked up in the usual man-
- per, but needs no-glueing.—American’ Druggist. -

| Wlnchimery:and: Panufuctres.

arts of |-
..alcohol, mixed. .with. an equal. quantity. of water, |-

. 'Pwiched versus Drilled nox'és"i-i-“nél‘ e
" Opinions differ very widely as to'the' comparative
“merits of punched and drilled-Tivet holes for work
"in general, but about 8o  simple & matter as the
riveting together of two plates something like unity
of idea ought to be expected. :'But this'is far from
-being the case.” Punched boiler plates. are advo- -
_cated by ‘some, whilst others strenuously support -
' the ‘drilling' operation. ' There. ean’ be' no goﬁbt

~that 'thé quality of the' metal imiedigtely around

the punched holé must be “injured'to some extent
by the splitting strain-put upon’ the, metal by the
punch.. - This has,'in fact, béen, shown to be the
-case, by sutting open plateés: riveted 'with punched
holes, and with drilledholes, when  the difference
“in-the state 'of the’ meétal round ‘the holes in the
‘two cases was plainly:observable. - But apart from -

- this 'consideration, 'and-solély “upon ' mechanical

-groands, is the question debatable. 'The punched
hole is slightly taper in".form; and in the “case of
bridge-work, where a number of plates ‘have to be
riveted together to form one thickness, the punch-
ad.holes would clearly not all befilled by the rivet,
It could be made to £ill the holes in the two outside
plates ; and it would pass through the inside plates

| ‘'without touching them, except just at the smallest

part of the hole, ‘This is- admitted by the advoe-
cates of punched holes, and it is further:argned by

| them_that this very fault of the hole in girder-work

becomes the strong point in favour of its applica-
“tion ‘to boiler-work. It is'held .that, for ordinary
‘boiler making and similar purposes, when there are
only two plates to be tiveted together, a stronger
Joint'may be made by punched than by drilled holes.
“Po this end care'must be takeén to punch the plates
the right way, and to place thom together with the
‘smaller ends of the' rivet holés next each “otber.
It is said that this allows the holes to be properly
filled by the rivet, and that & section through the
‘rivet, when in'place, would show a form of increas-
éd stréngth for holding the pldtes together. Plates
have been riveted together with both punched and
drilled holes, and afterwards ‘cut -open down the
centre of the libe of rivets'so as to' show in both
cages how the rivets filled.the holes. It was then
clearly seén that the rivets filled the punchied holes
‘as perfectly as they did the drilled” holes. - But it
must be borneé in mind that these “were sample
_plates, and the whole secret of the matter lies in
‘such cdreful and sound’ work as would be therein
met with.  But such care and such soundness -
‘certainly do not find their'vaiy‘in'to ordinary work
in' the present day, and therefore, notwithstanding
‘the form of strength given to theée rivet, or any
other advantage claimed for it, the practical result.
of drilled will be found-far superior to that ‘of
punched holes.. -~ ., T~ ‘ o
“’Any one who has had frequent opportunities of
‘witnessing the testing of -high-presgureé steam-
‘boilers, sometimes with punched’ and ‘sometimes
'with drilled rivet holes; will come’'to a conclusion
in faveur of ‘the latter, "No one who has had
experienee of drilled holes.in this particular class-
of work will bé likely to return to punched- holes
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- for sudhia purpose; “'However caréfully & ‘punching
- machine may ‘' bé ‘arraaged, and howeves. well the
" work ' may be put together, there still remgins the
- objection” that: the“%ﬂﬁcbgdﬁﬂolés ‘are’nlways' coni-
‘cal, and'renderit-difficalt'to fill the: holés complete-
- 1y in band riveting:: " Boiler explosions-have occiir-
red which-aré olegrly “attiibutable to 'bad riveting
_+in punched ‘holes; - In'the -cdse of 'an-explosion
"which™ oceurred some years since'at ITuddersfield.
~Mr. -D. ‘Adawson ‘made an ‘éxamination:: of the
“boiler ‘after-thie explosion; - and he failed to find'a
single instarice-in which the !rivet: filled 'the rivet
- hole ¢completely froni- one’ side of the plate to the
other, - There 'were also very-few rivet holes that
- were at right-angles to the plates, both-the rivet-
~ingand ‘punching béing :exdeédingly bad. " 'This
is unfortunately-by ‘ho ‘medns  a-solitary or‘an
extraordinary  cage” of ‘its- kind;''and there are'a
:number ' of ‘ circunistances constantly operativg to
multiply the examiplesof shch'work. - In piunéhing
: holes too- much:depénds on  the care’exercised by
-the workman, and: it has been found' that’ boiler
plates punched. on the Monday are” not done so
woll as those punched later in' the:week. - This
- arises from the men- not being so careful and: ac-
curate oun the first day-of the week’s work as theéy
.are afterwards - when thiey geét more into it. It-is
- therefore very desirable to place it'beyond thé reach
of the men to ‘produce defective work. “This may
be acdomplished by drilling the holes in- the plates

of all boilérs which are to be subjected’ to-a high’

pressure, and not only this; but at the'samé time

* drilling - the two plates together in the position in |

which they are-t6. be riveted up. This will enable.
& correct allowance - to-be ‘made for-the curvature

of the plates, ‘and ‘rendér it impossible for the

workmas. to' produce irregular boles. - When' the
-plates are riveted together-all the. holes will' coin-
-cide exaotly, and every rivet will take its proper
share of the strain, St e S

In the case oflongitadinal. "se'ame- of boilers say

-6 ft. in diameter, made of 9-16th' iu. plates, ‘to |
carry 100 lbs. steam, the single riveted joint is |-

particularly unsafe, on account of the great shear-

ing strain to which' the rivets'are subjected: Such.

a boiler, under a single test, may appear tight-up
to -the testing pressure, but on subsequently rais-
ing the pressure rapidly up to the “testing amount
it'will be found: that the joints are not- then tight,
but: will show signs of leakage or’ sweating in

mapy places. ' This effect ‘will ‘be continued “and.
incrensed in any subsequent'testing when the pres-

sure is raised quickly. - This proves' the insuffici-
ency of asingle test in trying boilers, and shows
that a prolonged trial is necessary. The test may
be repeated with advantage even fifty times & day,
with intervals. - By this method it has been found
that in testing punched boilers for a day together,
every- time the pressure is put on there is more ‘or
less trickling from: the joints. = With drilled holes,
- however, the work ‘is'much more to be dépended
npon, and there is léss: of the ‘ordinary swéiting

at the joints, nor is any sericus leakage ever produc-

ed by repeatedly.putting: up:the pressure rapidly.

Hence, for locomotive boilers: in particnlar, which -

are subjected to:such rapid variations of pressire,

it appears highly desirable that' all rivet holés:
should be drilled, and also that the two  plates-

.8hould be drilled together in the position they will

:: With% 2
punch on for
- thickuess at'the lap of ‘the’
g0 mich out'o
~prédsare’ eoi the
& 'force which' inevitably ‘produces’ lenkage when

f:také'%vliégi:fi"yétéd‘u"'.“ ..S.iﬁgle fiii'etc‘afdj_gl“ ts become
| impraeticable in' boilers of large'diametér, say 7ft.
“1in, o holes are drilled or

i lates, whether ‘thi
The' reason for th

he éxtra
16 lap of ‘the joint throws “the plate
T tli¢ triie’ circle that every time'the
upon them it springs the joint with

‘only ‘o single fow of rivets'is used. A great deal
" of the external’corrosion observed in boilers is'due.

to the ' continual small leaknges’ produded in-this

_way by the variations of pressure.- But thereis'a

-~more-serious évil, and one whicl'is especially mani-

-fést in  loegmotive boilers ; this is; thag the constant

- springing of 'the joint - has ultimately the effect of
~exfoliating the interior'surface.of the plates 'along
“thé geam. ' The iron  becoines. ;

guttered along the

“édgé “of the' platés ‘to such a’depth " through’ ‘the

“thickuess of the metal that -in ‘some cases, locomo-
“tive"boilers have exploded whilst working at the

‘ordinary’ pressure, ~‘In’riveting up punched work

- with: steam - or power-riveting:'machines, it it true

-that the rivets may -be made ‘t fill the holés, but

"it does Dot follow that the work, so piat, 'tps'qtliér,
-is as strong as if the holes’ had' been drilled.”

."On
planing open the joiat -in‘the punched work it will
be found that there is more or less irregularity in
the holes, ‘and, therefore, the rivets will not in all

-of them take their propeér share of the strain along

“the whole length.of thie join

int, . But in drilled plates,
where all the holes’ aré "drilled ‘exactly at- right

anglés to the plates, and when the rivets are' ac-

5

‘curately made so' that' each: comtains the same
“amount of ‘metal as the other; and" are afterwards

“putin’ the - holes by a ‘powei-riveting machine, an

‘'unexceptionable joint is ‘énsured. - There éan be

‘no. question -that drilling ‘possesses many advau-

_tages over punching ¢ ' among :others -it ‘affords

-greater security and much tighter work, which are
‘especially- desiderata in boiler work,—Mech. Mag.

o

| Tlhio Monufacture of Steel.. = -

" There-exists at the present time a strong and ‘in-

“oreasing tendency to0-substitute steel for iron in .

-various branchesof engineering manufacture, Steel
-girder’ railway bridges have alréady found' their
“way-into. practical use in Holland, whilst in Eng-

- land steel rails are being extensively manufactured,

~pot ‘only for home, but for continental use. ‘The
- manufacture of this latter article has also just been

“commenced: in ' Amerios, the: first: steel rail having
“been very recently rolled at Chica
‘made by the Bessemer process. -

ro from an ingot
rdinary rollers

~were used and'the rail' was rolled: myst effectually.

:Besides ‘these-purposes steel -is ‘béing ‘applied to.

many others of équal importanoce,and as the readier

methods “of its production’ become developed;-so .

-will'its applications increase. - It is already super-
‘seding wrought iron for many purposes ag'fast as
- & somewhat limited ‘manufacture will permit, and

‘years such important ‘changes and improvements
- have been ‘made: in: the: production of steél as to
“constitute :to: some extent a revolution upon:old
-customs; | To' Mr, Bessener,” pérbaps, -more’ thin
to any other ‘man, are: we'indebted for the great

its more general use’in some respects only awaits
an::extended - manufacture; Diring~the last fow

‘948 .
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- changes which have been made in the process of
manufacture. Added to what he has himself
effected, are the results of the labours of others
which he has been the indireot means of evoking.
It cannot be denied that Mr. Bessemer has been a
large contributor to our knowledge in dealing with
iron in its crude state, 80 as to render it converti-
ble into steel or refined iron direct from the pig.
Iowever much of incompleteness still attaches to
the process of conversion, there yet remains the
unquestionable fact that a vast amount of good

work has already been accomplished. IF the last -

ten years have greatly improved the production and
quality of iron and steel, they have not supplied
the means of producing the same quality continu-
ously from the same ore and fuel. 1t is only too
trae that, with the greatest care, a want of unifor-
mity is sometimes found to occar in the character
of the article produced. A quantity of plates may
be made of supposed uniformity in strength and
character, but it has happened that one plate has
proved of inferior quality 2and has been the means
of condemning the whole bulk. It is, therefore,
essential that uniformity should especially charae-
terize the productions of our manu?act.urers, to the
end thas they may be able to set up 2 high standard
of excellence.

The Bessemer system of manufacture will un-
doubtedly establish a. new era in the production of
iron and steel. It may ultimately tend to convert
nearly the whole process of manufactured iron into
the superior metal. But, besides the Bessemer
process which has become so deservedly popular,
there are other methods of manufacturing steel
well worthy of notice. A cast steel, very useful
for some purposes, is produced from wrought iron
by fusion with carbon in a crucible. The degree
of hardness attained in the steel depends upon the
quantity of charcoal used ; for tool steel 1'5 to 1-7

.per cent. is introduced ; for soft steel less than 1
per cent, is sufficient. This produces a soft metal
capable of receiving a high polish, and which case-
hardens without bending. Some of this steel, or
partially carburised iron, has been carefully tested
and found capable of sustaining a strain of thirty-
five tons to the inch. Under the name of homo-
geneous iron, a Sheffield firm has also introduced
8 mild steel of this kind, which takes an average
teusile strain of forty-one and a half tons, or-double
that of wrought iron. A peculiar process of manu-
facturing steel is adopted at the works of M. Buge-
ney. near Paris. These works are managed by M.
Chenot' and his son, from whom Mr. Fairbairn
obtained the particalars of manufacture. M. Che-
not employs a peculiarly constructed furnace, fifty
feet high and about eighteen feet square at the
widest part, in which he makes steel direct from
the ore by converting it into what he ealls sponge.
To the main furnace are attached other furnaces
containing the fires, the greatest care being taken
that the gaseous products alone shall come in con-
tact with the ores. The heated currents from the
minor furnaces are distributed through the main
-furnace by means of numerous intersecting flues,
which also serve to equalise the temperature at
those parts where they come in contact with the
ores. The time required for proaducing the sponge
from the ore is five days. About a ton of this
sponge is withdrawn from the furnace everytwenty-

four hours, by means of a movable grated plattorm,
which is elevated by rack and pinions to the pro-
per height in the furnace, where it receives the
charge, and is lowered at the required temperature
to the space prepared for its reception below. The
air is carefully excluded by placing a luting of clay
all ronud the platform over which the sponge is
removed. Upon the process of calcination, or con-
version of the ore into sponge, being completed, it
is supplied with carbon by being soaked in oil or
other grease. It is afterwards placed in wrought-
iron retorts, and exposed to the heat of a furnace
for two bours, in order that any excess of carbon
it may have received shall be driven off. The next
step is to reduce the sponge to a powder, which is
afterwards compressed into bars in strong iron
by machioery. When it has reached this condition
it is fit for melting, and is placed in a crucible with
four tone of coke to one of steel. From the erucible
it is run into ingots, and is finally prepared for the
market by the hammer in the usual way. From
this peculiar method of manufacture a superior
description of steel is obtained.

In some works on the continent the German re-
fining process is adopted, and steel is produced
from crude iron by the decarburising effect of a
blast in a furnace similar to a refinery. The pigs
are melted by charcoal, and a strong blast is con-
ducted over the molten surface of the iron. The
mass of iron is stirred up so that every portion is
brought under the action of the blast. The con-
solidation of the mass, and the colour of the flame,
are the indications by which it is known that the
process has been carried sufficiently far. The
direct production of steel from cast iron in the
Euddling-furnace has for years been a fact well

nown to manuficturers, but only recently has
puddled steel become an article of commercial im-
portance. The process of converting cast iron into
steel by puddling is similar to that employed for
puddling iron, with, however, this difference ; the
iron is subjected to the oxidising action of the flame
until the whole of the carbon is extracted, whilst
in puddled steel the action is stopped before that
point is reached. The iron is usually allowed to
retain from half to-one per cent. of carbon, and
when this degree of carburisation has been arrived
at, the puddler closes the damper and collects the
steel into balls, which are hammered and rolled in
the ordinary way. There is, however, one objec-
tion to puddled steel, and that is the want of uni-
formity to which it is liable. But mistakes in the
manufacture may be corrected by breaking the
bars, obtained as above, and rejecting the bad ones,
the rest being piled, heated, and rolled into plates
or bars. With care in selecting the iron, and in
making, a tough malleable steel is produced, which
hag superseded wrought iron to a considerable ex-
tent in boiler making and shipbuilding. Its tena-
city ranges from 35 to 40 tons per square inch, and
its cost is about 25 per ceat. in excess of that of
wrought iron. Captain Uchatius produces cast
steel direct from the crude iron by melting the pigs
in a cupola, and running the products into 2 cistern
of cold water. In the cistern is a dash-wheel which
revolves very rapidly, and by striking the iron
causes it to become granulated. The particles are
afterwards intimately mixed with oxide of iron in
o state of powder, or' with sparry iron and fine
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clay. ‘The quantity of oxidising material used is
from 20 to 30 per cent. according to the amount of
oxygen required. The ingredienis are placed in a
crucible, and fused in the steel melting furnace.
The oxides cause the granules of cast iron to part
with some of their carbon, and a slag is formed
which purifies the steel. The quantity of steel ob-
tained is somewhat in excess of the iron introduced
in consequence of a portion of the oxides becoming
reduced: The size of the granules affects the
quality of the steel ; if they are large the steol is
hard, if small then the product is a soft steel, owing
to the fact that decarburisation proceeds veryslowly
inwards from the surface. The tensile strength of
this steel is about 90,000 lbs, per square inch.—Ib.

-
-

The Manufacture of Glues

Ordinary glue is made by boiling the scrapings
and clippings of hides, hoofs, horns, or the feet of
horses, cows, sheep, and pigs, which has the effect
of converting a certain substance, known to che-
mists as osseine, and existing in those parts of the
animal, into gelatine or glue.

The raw material is first placed in large pits or
tanks, containing milk of lime. The lime, being
a strong alkali, removes the hair from the skin
in the course of a few days, the time varying with
the heat of the weather and the age of the stuff.
‘When all the hair is removed, the skins are taken
out of the lime-pits, and washed with large quanti-
ties of water to free them from the lime, which
would act upon the skin in the same way it acted
on the hair. When sufficiently washed, they are
placed under a powerful hydraulic press, and as
much of the water as possible squeezed out of
them, Sometimes, instead of being washed after
their immersion in the lime bath, they are simply

_spread upon frames in the open air to dry. The
action of the atmosphere soon converts the lime
into common chalk, which. being perfectly neutral,
has no further corrosive action on the skin. Manu-
facturers appear to be divided as to which of these
methods of preparation is the better one.

The whole of the hair and most of the fat being
removed from the skins, they are next thrown into
a huge wrought-iron boiler full of water, which
has a false bottom provided with a.light frame-
work of iron, to prevent the smaller pieces from
sticking to the bottom and sides. Some manufac-
turers put the skins into a large network bag,
made of rope, which is wound in and out of the
boiler by a windlass, —but generally they are
thrown in without this accessory.

The bair and waste pieces of the skin and fat
lef¢ in the lime-pits are collected into heaps, al-
lowed to rot, and then sold to the manuré manu-
facturers.

The boiling gradually converis the osseine,
which, as we have before stated, exists in the skins
already formed, into gelatine, which dissolves in
the water. The solution of gelatine thus made is,
when sufficiently strong, run off into a settling
vat, where, while still being kept warm, the me-
cbanical impurities gradually fall to the bottom.
When pretty clear, the solution is run off into a
long trough, which communicates with a number
of smeller ones, six feet long by two feet deep and

-one foot broad. As it runs into the trough a little

alam is added, which appears to have the effect of
clarifying the solution still further. As the solu-
tion cools in the trough, it forms a firm mass of
the consistency of calf’s foot jelly. - The troughs
are then carried into the entting-up shed, where a .
man runs a knife round the sides to separate the
glue from the wood, and afterwards divides it into
“ bricks,” two feet deep by ome foot long, and
about eight or nine inches wide. These * bricks”
are then taken out, and out with a wire or a sharp
knife into slabs about two inches thick. The slabs
are carried on piles to the drying-houses, where
they are laid upon network frames, a thorough
draught of air being constantly maintained over
their surface, by the sides of the shed being open
to the four winds of heaven. The slices are turned
from time to time, and gradually dry into the hard
compact form in which glue enters the market.

This part of the process is a most critical one, a
slight variation in temperature being suflicient to
spoil & whole batch in a very short time. In win-
ter, a sudden sharp frost will do a hundred pounds
worth of damage in a few hours, by freezing the
soft cakes, and cracking them into an infinite
number of fissures. A sudden rise in tempera-
ture will have a disastrous effect from the opposite
cause. The rise in the heat will sometimes in-
crease the solvent power of the water contained in
the glue to such an extent, that the cakes par-
tially liquify and drop through the meshes of the
network. Again, in damp, foggy weather, a sort
of fangoid vegetation is apt to form on the surface
of the cakes, destroying the transparency of the
glue, and rendering it unsaleable. Several reme-
dies have been iried for this latter misfortune, but
none appear to answer perfectly.

To transform glue into the gelatine of the shops,
it is simply necessary to dissolve it in water and
allow it to settle. Clarifying agents are also used
to destroy the last vestiges of colour. But this is
a branch of manufacture which does not concern
the Ironmonger.

There is almost as much fashion in glue as there
is in bonnets—workmen showing themselves ab-
surdly ignorant and capricious in their choice of
various forms of glue, We say forms designedly,
for many carpenters are not aware of the fuct that
the best glue is that which is made with the
greatest care, whether in London, Salisbury, or
Scotland ; whether it is in long, broad, or thin
cakes: has a piece of siging run through it, or is
destitute of that appendage. Others, again, have
a fancy that the dar;:est glue is the strongest; but
this is also a decided error. Thus, the principal
difference between ¢ Scoteh ”” and ¢ London ” glue
is, that the former is cut a little narrower than the
latter, and has a string run through several eakes.

Size hardly comes within the province of the
Iromonger; we shall thersfore merely mention
that it is a weak solution of glue allowed to gelati-
pize. About size, too, the most erroneous notions
hove obtained credence among workmen, most of
whom fancy that the darkes? is necessarily the best.
This absurd notion has led certain manufacturers
to adopt artificial means of colouring their size.

The cakes being dry and hard, they are taken
off the nets, the marks made by the meshes ap-
pearing in cross-barred impression on the surfage.
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If the glue has canght the * mildew,”” or has be-
come dusty, each cake is scrubbed with a brueh
and hot water, to give it a clean and polished ap-
pearance. The cakes are then stacked in stores,
in which every particle of moisture is -driven out
of them by artificial heat. ‘

Such is the simple process of glue-making, the
real secret of success in which is care and cleanli-
ness.—The Ironmonger.

How Paper Collars are mande.

‘ At the end of the first room are piles of pure
white paper, awaiting their turn to be guillotined
in a machioe farnished with twenty-two shear
blades, which cut the paper into the requisite strips
‘for the collar, on precisely the same principle as a
gigantic pair of scissors, thus leaving no «ough
edge. The product of two paper mills is con-
sumed in this factory, at the rate of a ton to a ton
and & half per day—the average production being
about one hundred thousand collars per day, which
find a ready sale, despite the namerous imitations
with which the market is flooded. From the hands
of the attendant who turns out the pure, even
strips of paper, they pass into the hands of another
fair executioner, who brings the incipient collar
nearer its birth by passing it through another pair
of knives, by which it acquires shape in an in-
stant.  Still another machine marches relentlessly
up and down, and as the collar leaves its iron em-
brace, the three button-holes are visible—large,
clean cut, firm holding, and easily handled.

“ The collar is now placed between two dies or
clamps, passed under a quick heavy pressure, and
emerges again stamped with that close imitation
of stitching which renders it so perfect an imita-
tion of its linen brother that the difference can
hardly be distinguished : it is stamped also with
the size and corporate mark. Next comes the
erimping machine, which draws the curved line
on which the shape of the collar turns, and which
by allowing space for the cravat insures a smooth
fit. They then pass through the nimble hands of
a damsel, who with deft fiogers flying with light-
ning-like rapidity, turns the collar over as no
machine has yet been able to do. From these
hands it passes to the molding machine, where it
is bent round into perfect shape and finished as a
perfeet collar, )

“This process is an important one, requires
skill in the operator, ang strength in the paper,
which must be of the best,” to resist the immense
strain required to mold the collar into perfect
ghape. ’

“The collar is now, as it were, born shapely,
trim, and elegant, and ready to sdorn the neck of
the most fastidious, haviog passed through seven
distinct processes. in its manufacture. It is once
more taken in hand by women and packed into
boxes by the hundred, or in the well-known little
round bozes of ten each, which are so convenient
to toss into & valise when-off for a week in the
country or elsewhere. For the item of boxzes, the
company expend over $60,000 per annum. The
first machine turned out the collar entire, per-
forming the whole work at once, but slowly and
imperfectly ; but the genius- of the inventor,
quickened by the rapidly incressing demand for

the article, added improvement after improvement,
by one machine after another, uotil the manufac-
tory is now capable of turniog outfive millious of
collars per month. '

“The Atherican Model Collar Company employ
io this manufactory seventy neatly.dressed intelli-
gent looking American women, most of whom are
young., These women earn a dollar per day, and
their work is clean, healthy, and not very labori-
ous. Mr. Gray, who first commenced to manufac-
tare in the spring of 1863, has now eight patents
on collars and machines, having previously secured
them in Europe; three of the directors of the
company went there this -summer with skilled
mecbanies and American machinery, to take mea-
sures to establish the manufacture in England,
France, and Belgium, where they will probably
sonn attain that popularity which the American
model collar has achieved in this country.”—
American paper.

Mode of Rendering Wood Plastice

A new and very simple method of effecting this
bas been lately discovered. It consists in forcing
dilute hydrochloric acid through the cells of the
woud, at a pressure of about two atmospheres.
The impregnation must be continued for a length
of time dependent on the bature of the wood.
The bark is not previously removed, and by a
very simple arrangement the fluid is introduced at
one end of the log and vasses out at the other. If
while the wood is still wet it is exposed to pressure,
the cells having been first washed out with water,
its volume may be rednced to a tenth of what it
was originally, the fibres being brought into the
closest contact without being fractured or torn ;
and when dry they have no tendency to separate
again. If 1t is pressed in dies, their details
are brought out with the greatest sharpness and
the most perfect accuracy. Impregnation in this
way can be used for a variety of purposes. After
the action of the hydrochloric acid, washing out
with water, and drying, the wood may be cut with
remarkable facility, and it answers admirably for
the purposes of the carver.. The drying is effected
by forcing air, a a temperature of about 100°
Fabr., through the cells, The moisture is thus
carried off with great rapidity ; and; as the con-
traction is uniform through the whole mass, no
cracks are produced. Dyes also may be introduced
in the same manner into the entire substance of
the wood, or matter calculated to preserve it from
decay. Svluble glass, or recently precipitated
silex, renders it both very darable and thoroughly
incombustible.—Inzellectual Observer.

Boliler Filters.

Bourne, in his ¢ Catechism of the Steam
Engine,” says that water containing solid matter
requires to vaporize it a-higher temperature than
if it were pure ; that the steam is formed in bub-
bles in contact with the solid particles, and bal-
loons them up to the surfuce ; and that advantage
has been taken of this action to get rid of the im-
purities by blowing off from the surfuce, and plac-
ing sediment catchers at the surface ; and that these

methods have worked successfully, Within a feiv
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months the engineer of the Manchester Boiler
Inspection Association has spoken favorably of the
use of sediment vessels at the surface, with blow.
off pipes. There have been in Germany some
successful trials, which we have reported, of an
apparatus Lo prevent the entrance of impurities
into the body of the boiler ; the water is sprayed
into the steam in a separate vessel connected by a
pipe ; and in this vessel the impuritics are separat-
ed, falling to the bottom, while the purified Water
goes from the top into the boiler, and occasionally
the purifying vessel is opened, and an accumula-
tion of soapy mud 18 removed. Auvd not ouly dues
this prevent the formation of scale, but a foul
boiler in a foew weeks becomes clean ; thus show-
ing that pure water will in time remove scale.
‘We do not feel satisfied with this report ; it should
have been said how much blowing-out was re-
%uired; but the evidence, added to that of the

nglish, and some of our own, show that there is
reazon to labor for the purification of boilers.—
American Artisan.

-

Soap. _
Soaps intended for toilet use ought not to con-

tain any free alkali, seeing that free q,lkali exer-
cises a corrosive action upon the skin. Soaps,

however, which are perfectly neutral, containing

no alkali which is not combined with the stearic
or other fatty acid employed, are not nearly such
powerful detergents as soaps containing an excess
of alkali, and are not nearly so capable of dissol-
ving the substances which it is the office of soap,
when applied to the body, to remove from the skin.
Singular to say, M. Bonoamy, a manufactaring
chemist, residing at Saint-Germain, has found that
if that very meutral substance, pure alumina, be
added to a completely neutral soap, the soap be-
comes even more powerfully detersive than the
most highly alkaline soap, while remaining en-
tirely free from corrosive properties, The alumina
may be introduced into the soap in various ways,
the moust advantageous, perhaps, being the use, in
the process of manufaéturing the soap, of an alka-
line salt of alumina—as aluminate of potash or
soda—instead of free alkali. An equally good
result is however obtained by mixing free alumina,
in dry powder, with melted soap which has been
manufactured in the ordinary way. M. Boonamy
proposes to use alumina also in various cosmetics,
and especially in cold-cream; and he moreover
regards it as affording an admirable base for tooth-

powders, b‘y’reason of its complete neutrality, and-

the ease with which it can be tinted by means of

perfectly innocent colouring matter.—Mechanics’
Magazine.

Tanning.

Mons. Picard has a new process of tanning,
which coi sists in nusing oil of turpentine or resin
mixed with the vegetable extracts or mineral mat-
ters that are used instead of bark for tanning,
combined with a movement of the skins in a re-
volving cylinder, or other method of stirring them.
After they come out of the water, the ekins, for
stout leather, instead of being put into trenches,
are put into a revolving cylinder which contains a

light decoction of alum if the skins are to remain
white; or of catechu, sumae, or other -colouring
matter if they are to be coloured. The cylinder
is theo closed, and revolved for several hours, to

-cause the aluom or colouring matier to penetrate

the pores of the skins, and prepare them to receive
the turpentine, ‘I'he eylinder is then stopped and
uncovered, and the turpentine is put in; the cover
is replaced and the revolving continued. During
this agitation the turpentine penstrates the pures
of the skins, already impregnated with the astria-
gent substance, and has the effect of a tannin so
active, that in twenty-four hours the skins are
completely tanned. They are then taken out, and
cleansed from the adhering turpentine, and cur-
ried and finished in the usual way. For small
sking, such as goats and calves, that are to be
tanned, the process is the same, except that salt is
added to the decoction of alum or colouring matter.
The proportions of alum, turpentine, and colour-
ipg matter mixed with the vegetable or mineral
tanning liquid, can be varied according to the
nature of the skins and the degrée of tanning and
colouring required ; but the following proportions
do well :—100 Ibs. skins: 6]bs. alum and 3% 1bs.
tarpentine. For coloured skinsg, instead of the
alum, 20 1bs. to 25 lbs. of catechu, sumae, or other
colouring matter may be used.—Zvanslated from
I Invention. .

[How would petroleum do instead of turpen-
tine? It makes good brandy, good salad oil, and
good Mexican mustang liniment, and is death on
bugs ; why should it not do for tanning ?—Eps.
American Artizan ] ,

—————
Screw Soled Shoes.

We were shown a’few days since a new style for
making shoes, a rival to the copper nail shoe—and
which we are informed, can be made equally cheap.
The improvement consists of a brass screw in-
serted by machinery and cut off smoothly upon
the outer sole. We see no reason why a pair of
shoes acrewed together wou'ld not be more durable
than a pair nailed.—3S%oe and Leather Reporter.

—————n
A Pump which Cattle can work themselves.

Mr. Cousins, of London, has invented a pump
by which cattle can water themselves without
human aid. The water is forced up by the weight
of the animal operating on a platform, which sinks
down a certain distance by its weight, causing the
water to rise in the pump and to flow out to the
extent of three pailsful. Assoon as one has slaked
its thirst, another takes its place on the platform,
which brings up another supply, and so on until
all the flock are watered. 'This is a labour-saving
affair, certainly.— Canada Farmer.

——— e

Improved Petroleuin Stille .

. Messrs. Bilby & Lapham, of Brooklyn, N. Y,
have obtained a patent for an improvement in
gtills for petroleum, &c., one object of which is to
keep the upper part of the still heated in such a
manner 28 to prevent, as far as practicnble, the
condensation therein of the heavier vapours evolved
by the heat in the lower part of the still. Anpother
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object is to collect and carry off from the still the
heavier oils resulting from any condensation which
may, and will una,voida.bly to some extent, occur
in the upper part of the still. The invention con-
sists in an elevated exit chamber surrounding a
central chimney, and a number of dome-shaped
plates in the body of the still, with surrounding
gutters and proper outlets.
[ESSSY S
Botler Incrustation.

A plan of preventing boiler incrustations recent-

ly adopted in France, consists in lining the boiler
with a metallic network at some distance from the
sides. The lime salts will, of course, be deposited
upon the network, which can be easily removed,
and from which the crust can be easily detached.

Practical PWemoranda.

_Horso Powers

Many have but an erroneous idea of the drawing
power of a horse. Some, probably, have no idea
that approaches correctness. The strength of dif-
ferent horses undoubtedly varies a great deal, but
in calculating the power of an engine, the horse
power is estimated as equivalent to a force capable
of raising or moving 150 pounds 20 miles a day, at
the rate of two and a.half miles per hour. This
geems small, but experiments have actually shown
the power of the farm horses in this conntry to be
considerably less. i

On a level road or floor the horse is ordinarily as
strong as five men ; but up a steep incline the man
has the advantage, for it has been found a man can
rise a steep hill with a load where it would be out
of the power of a horse to ¢limb. A man of aidi-
nary strength, placed in a position to exert his
strength to the greatest advantage, can apply more
power than a horse in drawing from & point two
feet above the ground. It requires a heavy pair of
horses to exert & force of five hundred pounds in
such a position

As the horse’s speed increases, his power of
draught diminishes very greatly, till it becomes
very difficult for him to move his own weight. On
soft roads the draught is not so much affected by
the speed, and the resistance is very little, if any,
greater in a trot than in a walk ; but a carriage on
dry, hard pavement requires one-half greater force
when propelled in a trotor & walk.—Mass. Plough-
man.

Momentums

If a train moving at the rate of twenty-five miles
an hour were stopped instantaneously, the passen-
gers would experience a concussion equal to that
of a body falling from a height of nineteen feet;
they would be hurled against the sides of the car-
riage with a force equal to that which they would
be exposed to in falling from a window on the
second floor of a house. If the train were moving
at the rate of thirty miles per hour, they might as
well fall from a height of three pairs of stairs ; and
an express train would, in point of fact, make them
fall from a fourth story. Instantaneous breaks are
therefore to be avoided if possible.

On Scientific Experiments in Balloons.
BY JAMES GLAISHER, ESQ., ¥.R.8., ETC.

The London Artisan publishes a long letter by
Mr. Glaisher giving the results of his observations
in balloons. on the temperature and moisture of
the atmosphere, from which we take the following -
tables :— :

“ DEOREASE OF TEMPERATURE WITH ALTITUDE.
WHEN THE BEKY WAS OLOUDY.

Foot.  Feet. Deg. Feet.
From 0 to 1,000 the decrease was 4'6 or 1 deg. on the average of 223
From 0 to 2,000 “ 81 “ 247
From 0 to 38,000 “ 118 “ 365
From 0 to 4,000 “ 152 « 263
From 0 to 5,000 o 188 “ 271
From 0 to 6,000 « 217 “ 217
From 0 to 7,000 “ 344 . “ 287
From 0 to 8,000 “ 268 ¢ 299
From 0 to 9,000 “ 290 “ 311
From 0 {0 10,000 u 810 “ 321
From 0 to 11,000 « 330 “ 829
From 0 to 12,000 “ 356 “ 337
From 0 to 18,000 “ 378 “ 34
From 0 to 14,000 “ 401 “ 349
From 0 to 16,000 “ 421 “ 366
From 0 to 16,000 “ ‘442 “ 362
From 0 to 17,000 “ 454 o 375
From 0 to 18,000 [ 467 “ 386
From 0 to i9,000 o 48-1 “ 395
From 0 to 20,000 “ 49-0 “ 409
From 0 to 21,000 “ 501 “ 419
From 0 to 22,000 “ 509 “ 432
From 0 to 28,000 “ 517 “ 445

WHEN THE SEY WAS OLEAR, OR OBIEPLY OLEAR.

Feot. Fuet. o Deg. Feet.
From 0 to 1,000 the decrease was 6'2or 1 deg. on the average of 162
From 0 to 2,000 “ 109 ¢ 184
From 0 to 8,000 “ 147 ¢ 204
From 0 to 4,00 « 180 “ 223
From 0 to 5,000 “ 209 « 239
From 0 to 6,000 “ 235 « 259
From 0 to 7,000 « 260 o« 2711
From 0 to 8,000 “ 287 “ 279
From 0 to 9,000 “ 312 “ 289
From 0 to 10,000 “ 336 «“ 298
From 0 to 11,000 “ 3566 “ 309
From 0 to 12,000 “ 879 “ 317
From 0 to 13,000 “ 40-1 « 324
From 0 to 14,000 “ 421 “ 333
From 0 to 15,000 “ 438 “ 3438
From 0 to 16.000 « 460 “ 348
From 0 to 17.000 “ . 479 “ 855
From 0 to 18,000 “ 49-6 “ 363
From 0 to 19,000 “ 51-1 “ 372
From 0 to 20,200 “ 524 “ 382
From 0 to 21,000 “« 53-6 ¢ 392
From 0 to 22,000 “ 547 5 405
From 0 to 23,000 “ 667 ¢« 413
From 0 to 24,000 o« 570 o 422
From 0 to 25,000 “ . 681 « 431
From 0 to 26,000 “ 591 s 44]
From 0 to 27,000 “ 601 “ 449
From 0 to 28,000 “« 610 “ 459
From 0 to 29,000 “ 61-8 “ 469
From 0 to 30,000 o 62:3 ¢ 482

These results, showing the whole decrease of
temperature from the ground to 30,000 feet, differ
greatly, as just mentioned, from those with a
cloudy sky.

The numbers in the last column, showing the
average increase of height for a decline of 1° of
temperature from the ground, to that elevation,
are all smaller than those with a cloudy sky at
the same elevation. Each result is based upon at
least seven experiments, taken ot different times of
the year, and up to this height considerable con-
fidence may be placed in the results; they show
that a change takes place in the first 1,000 feet of
1° on an average in 162 feet, increasing to about
300 at 10,000 feet. In the year 1862 this space of
300 feet was at 14,000 feet high, and in 1863 at
12,000 feet. Therefore, the change of temperature.
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has been less in 1863 than those in 1862, and less
in 1864 than in 1863, but the experiments have all
been taken at different times of the year,

Without exeception, the fall of 1° has always
taken place in the smallest space when near the
earth.”

Velocities.

A correspondent of the Scientific American
says:—

“A heavy body falling from a height, for instance
from a balloon, falls during the first second 16
feet, 3 times as far the next, 5 times as far as the
next, and so on, with increasing velocity, in the
ratio of the successive odd numbers 7, 9, etc.;
hence it will fall 1,200 feet in 9 seconds, and three
miles in 313} seconds. A cannon ball fired per-
pendicalarly ascends with decreasing but falls with
increasing velocity, and describes each portion of
its path upward and downward, respectively, in
identically the same period of time.

Sound moves at the rate of only 1,142 feet per
second. Therefore we see a train of cars at a
distance fairly across a bridge long before the
sound of their crossing reaches the ear.

Light moves with a velocity of 192,000 miles
per second, which, for terrestrial observations, is
lnstantaneous. But so remote are the fixed stars
that the light of the nearest occupies more than
three years in its journey to the earth of twenty
billions of miles. Some idea of the inconceivable
velocity of light may be obtained b%comparing its
speed with that of a cannon ball. The latter mov-
ing at the speed of 1,200 feet per second would
require upwards of one million three hundred and
eighty thousand years, to accomplish the distance
of ten millions of millions. of miles, the probable
distance of Sirius from the earth. The light of
Sirius is supposed actually to be 60 times greater
than that of the sun.”

,gc%iatistical Fuformation,

Civil List of the Qucen and other Sovereigns.

The civil list of the Queen is very much less than
that of any of her predecessors, and is indeed
very much exceeded by the sovereigns of several
second-rate ‘states in the world. The income of
George I. mounted up to one million sterling; and
even that of William IV, (who was relieved from
the burden of many charges to which his prede-
cessors were linble) was £510,000. The Queen’s
=¢ivil list is £385,000 ; and even the expenditure of
that is dictated by parliament. £60,000 is allotted
to the privy purse; £231,260 for salaries of the
. royal household ; £44,240 for retiring allowances
and pensions to servants; and £13,000 ‘for royal
bounty, alms, &e.

In order to give the reader some idea of the
liberality with which the nation deals with its

* sovereigus, we subjoin the amounts of a few civil
lsts and incomes belonging to some of the more
prominent sovereigns in the world, premising that,
In several cases (in that of the French Emperor
notoriously so), the mazimum amount is by no

. Estimated total expenditure in 1864 ......

means adhered to, but a large amount of debt is
annually added to the regular allowance :—

Bmperor of Austrisu....e.eeieres. oo £760,687

Emperor of France (with a debt of
(£3,200,000) ....oc.vveenen rraenesnaes 1,330,000

King of Ttaly .iccevviieencenenincnennns 650,000

The Pope (total income calculated

b OVOr) sevrriverrcres srcesiesesssneves 1,000,000
King of Prussia, about ............... 450,000
Emperor of Russia (the income of

the crown domains calculated at) 5,700,000

Queen of Spain....ceereevrevercess veees - 523,500
King of Sweden .......cccceevvevenianns 266,500
King of Bavaria ...cccceineeinnnn ceeses 249,653
Sultan of Turkey ......ecovveee.cens .. 1,333,882

Queen of Great Britain and Ireland,
and of Colonies upon which * the

sun never 8et8”’ ...iiieievereneiinns 385,000
~—The Queen.

Educational Statistics of Upper Canada.
Children of school age in U, C. in 1863...... 412,000

Do. do. 1864

do.

Children attending school in 1863.. ....

Do. do. 1864...... ......
Local 2id to common schools in 1864, by

rates, &c., AbOUL cevieces ceeerr: serenones $1,275,000

$1,440,000

Libraries have been established all over Up-

per Canada, and in some back townships

whose names are scarcely known.

Library books sent out up to end of 1863 ... 205,000
Do. do. do. 1864 (or
3,239 for the year) wu.e. wvvveree sonnee 208,300
Do. for 6 months of 1865 (or nearly
8,000 for the 6 mouths)... .cccuvree oo 2,862
Prize-books sent out in 1860 .. ....cccoe veraunran 20,000
Do. do. 1861 ........ vee sressnes 26,000
Do. do. 1862 wevvees veevnsvenens 29,000
Do. do. 1868 wevieers voee ceonnre 32,000
Do. do. 1864 .. cvevrons corearen. 33,600
" Do. for 6 months ending June, 18656 18,200
Total library and prize-books sent out up to
end of 1864... coceeees srvereer vrennsenn 374,000
Do. to end of June, 1865 ........... 395,000
Value of books, maps, and apparatus sent i
out during 1863 ... $23,300

Do. do. 1864 ...... 23,600

Total value of do. sent out up to end of 1864,‘ $319,000
—Upper Canada Journal of Education. .

Horses,

There are said to be more than 3,000,000 horses

in France. The number of horses spread over the

surface of the globe is estimated at 58,000,0C0, of
which from 18,000,000 to 20,000,000 are to be
found in the Russian Empire; in Great Britain
and Ireland, 2,500,000 ; United States, 6,000,000 ;
Austria, 3,500,000 ; Prussia, 1,500,000; Denmark
600,000; Bavaria, 400,000; English American
Colonies, 500,000; Australia, 500,000; Southern
Afrieca, 250,000,

‘British Museum.

At the British Museum about 4,150 volumes are
used in the reading room duily; the number of
readers has been about 106,000, or 360 per diem.
38,842 volumes have been undded to the library
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during the past year, of which 2,730 were present-
ed, 28,426 were purchased, and 7,686 acquired by
copy-right. 819 maps, charts and plans have
been added, in 3,326 sheets, and 44 atlases com-
plete. 2,378 pieces of music have been obtained.
The total number of articles received by this de-
partment has been 72,214 of which 1,283 were
received under the international copyright treaties.
300,(.;00 stamps have been impressed on these
articles.

Population of New York City for 210 Years.

Population in 1656 ......ceeeevvruvaennne . 1,000
Population in 1673 ..ees vovnne N 2,000
Population in 1696 ............ reevesnesue . 4,302
Population in 1731 .............. RN . 8,628
Population in 1756-one hundred years 10,381
Population in 1773 .cecvvrerieicnncrannne 21,876
Population in 1786 ...... ceeces ceverenens 23,614
Population in 1790 ... cevrecns 33,181
Population in 1800 ... 60,489
Population in 1810 ............. creresnanee 90,703
Populatien in 1820 ...cevicovisrnnsennennse. 123,700
Population in 1825 ........ sersraerarens . 166,089
Population in 1830 ..cieveevecercernnnncene 202,589
Populetion in 1835 ... coiieinrenns 270,068
Population in 1840 ....covevvrrnnirenenne 312,862
Population in 1845 ...cccvviier cerveceines 371,229
Population in 1850 ......c.....cu.e. 515,394
Popualation in 1855-not quite two hun-

dred years .. ..occsneeeieenens cessevenss 629,810
Population in 1860 ..eceeiververesivarnnne 814,254
Population in 1865 ...iceiieeires cocennes 1,003,250

The Argus states that the population of Albany
is 62,825 persons.
The population of the city of Syracuse is now

31,924 persons, being an increase of 3,805 since
1860.

Migcellaneous.

Useful Plants,

According to a German auathor, the number of
usgefal plants has risen to about 12,000 ; but it
must be remembered that these researches have
been completed only in certain portions of the
earth.» There are no. less than 2500 known
economic plants, among which are reckoned 1,100
edible fruits, berries and seeds; 50 cereals; 40
uncultivated edible graminaceous seeds; 23 of
other families; 260 comestible rhizomes, roots,
and tubers ; 37 onicns ; 420 vegetables and salads;
40 palms; 32 varieties of arrowroot; 31 sugars;
40 saleps. - Vinous drinks are obtained from 200
plants; aromatics, from 266. There are 50 sub-
stitutes for coffee ; 129 for tea. Tannin is present
in 140 plants; caoutchouc in 96 ; gutta percha, in
7 ; rosin and balsamic gums, in 389 ; wax, in 10;
grease and essential oils, in 330 ; 88 plants con-
- tain potash, sods, and iodine ; 650 contain dyes;
47, soap ; 250, fibres which serve for weaving ; 44,
for paper making; 48 give materials for roofing;
100 are employed for hudlesand copses. In build-
ing 740 are used ; and there are 615 known poisou-
ous plants. According to Enpicmer, out of the

“ment to the pictures.

278 known natural families, 18 oan seem up to
the present time, to be perfectly useless.— Cosmos.

New Experiment with Magnesium.

In experimenting with this new metal, Mr. J. N.
Hearder, of Plymouth, is said to have discovered
some explosive compounds of tremendous power
and striking peculiarities. He ignited a small
portion (about 20 grains) of one of these com-
pounds during a lecture which he gave at the
Plymouth Mechanics’ Institute, the instantaneous
and dazeling effect of which upon the audience
was like that of a flash of lightning. On causing
two bars of magnesium to form the terminals of a
powerful voltaic battery, a most intense combus-
tion ensued : one of the bars speedily became red
hot, entered into ebullition, and then burnt so
furiously that it became necessary to plunge it
into the water to prevent its falling on the plat-
form. In this process, portions of the burning
metal detached themselves, floating blaziug on the
surface of the water, decomposing in the manuner
gf potg.ssium, and liberating hydrogen, which also

arned.

A Cheémical Freak,

A platina crucible is made and maiotained red
hot over a large spirit lamp. Some sulphurous
acid is poured 1nto 1t. This acid, though at com-
mon temperature one of the most volatile of known
bodies, possesses the singualar property of remaining
fized in the red hot cracible, and not a drop of it
evaporates, in fact, it is not in comtact with the
orucible, but has an atmosphere of its own inter-
posed. A few drops of water are now added to
the sulphurous acid in the red hot crucible, - The
diluted acid gets into immediate contact with the
heated metal, instantly flashes off, and such is the
rapidity and energy of the evaporation that the
water remains behind, and is frozen into a lump
of ice, in a hot crucible! from which seizing it
the moment before it again melts, it may be thrown
before the eyes of the astonished observer. This
isindeed a “ piece ofnatural magic,” and as much
like o miracle as any operation of the forces of
nature could produce. It is certainly one of the
most singularly beautiful experiments imaginable.
It was devised by a Freunch savan, to illustrate the
repellant power of heat radiating from bodies at a
high temperature, and of the rapid abstraction of
heat produced by evaporation.

New Process of Picture=Cleaning.

To see one of Titian’s masterpieces in the state
in which he left his easel is a pleasure now to be
enjoyed. By a breath the chilling effect of 350
years is dissipated ; the colors glow almost as they
did to Titian at the moment he put aside his brush.
The vivifying breath is the fume of alcohol ; its
application “to this use is owing to Professor
Pettenkofer’s sagacity, and to the enterprise of
Sir C. Eastlake and Mr. Wornum. Oil-pictures of
ancient date become clouded by dust deposit ; this
can be wiped off. They also are observed by an
opacity in the varnished surface; this can be
scraped away, but rarely without serious. detri-
Too many flawed and glar-
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ing wrecks of what were once noble efforts of
pictorial art exist to warn the artist covetous of
immortality ; but the professor’s process gives us
hope that their numbers need not be increased—
that the picture-cleaner’s noxious vocation will
soon be finally superseded. Science has disclosed
the true means of restoration. The opacity of the
varnish arises from a molecular change; the resin-
ous particles of. which it is composed become dis-
placed, in course of time, and when 8o displaced,
their trapsparent quality is lost. These atoms,
once restored to their original cohesion, recover
lucidity ; and this can be effected by exposing the
surface of the picture to the fumes of alcohol.
The spirit when absorbed, evaporates ; the varnish
coating has received new life, and is left as hard
as it was before, perhaps harder. The *hand of
man throughout the operation has never approach-
ed the surface of the picture.—dmerican Ariisan.

Indentification of the Dead.

The Alta California of March 16th, reports that
Dr. L. J. Henry, by the consent of the coroner of
Alta, brought into use the process of Dr. Richard-
son of London for restoring the features of a dead
man who had undergone such change from decom-
position that he could not be identified. The man
had been murdered and buried in a very shallow
Era.ve; the body was discovered from some animals

aving portly removed- the earth. On the body
being brought to the dead house it was quite un-
recognisable. Dr, Henry placed it in a water
tight shell, and then covered it (the body) with
water containing twenty pounds of common salt
and one pound of hydrochlorie acid. After im-
mersion for three hours, the body was removed ;
the face was washed first with simple water, then
with chlorine water, and fically a free current of
chlorine gas was passed over the face. After the
operation, by which the face was bleached, the
friends of the dead man were able positively to
recognize him as one Charles T. Hill, and on his
indentification a man was arrested in whose poss-
ession various articles belonging to Hill were
foand, and who is believed to be the murderer.
The restoring process seems in this case to have
been entirely satisfactory, and to have served a
purpose which a few years ago it would have been
considered impossible to carry out.—Scientific
American,

} Advertisings
An American exchange says :—‘ Never buy of

the man who does not advertise ; he sells so little |

that he bas to sell dear.” Our advice is: Never
buy of the man who advertises * larger stocks, bet-
ter goods, and lower prices than any other house,’
he will have no more hesitation in cheating yon
when he has your custom, than he had in trying
to obtain it.”” ’

6 Tho Cratur? as n Rat Catchers

A correspondent of the Haldimand Tribune pro-.

poses a mew way to kill rats. His own house
being overrun with the vermin, a servant girl who
had seen the effect of ¢“Old Bourbon whiskey ”” on
bipeds, thought she would try an experiment on
the rats. Accordingly sbe-took a small quantity,

made it very sweet with sugar, crumbled in bread
enough for the crowd, and set the dish in the cellar,
A few hours after she went down, and found several
rats gloriously ¢ fuddled,” engaged in throwing
patato parings, and hauling oue another up to
drink. These were easily disposed of ; those not .
killed left the premises immediately, suffering with
a severe headache. '

e

Cure for Hydrophobia.

The efficacy of Dr. Buisson’s treatment of hydro-
phobia (see page 221 of this Journal) is confirm-
ed by the ‘‘ French Revue des Provinces,” which
quotes the following from a journal printed in 1830,
¢ I remember,” says the parrator ‘“a man who
formerly lived in the same place as I did, who was
unfortunate enough to be bitten by a mad dog.
Some time after he fell ill, and very soon appeared
all the symptoms of hydrophobia, which became
so violent that his friends resolved to terminate
his sufferings by suffocation. = To accomplish that
dreadful design, four of them extended a feather
bed ou the floor, threw the unhappy man upon it,
and covered him with a second bed, on which they
placed themselves to press upon and smother him.
During this time, his wife was held in an adjoining
room., The state of the unhappy woman may be
imagined during the struggles and groans of the
sufferer. She remained at first apparently stupe-
fied, but when a frightful silence had succeeded the
tumult, she seemed to break loose from her apathy;
the full horror of the scene rushed upon her mind,
and, with a shriek of despair, she rushed ‘into the
chamber of death, With superhuman strength she
threw aside the men who were holding her husband
down, and pulled away the bed which covered him.
Life had almost departed, but respiration was soon
re-established and at last he opened his eyes. The
efforts he had made had covered him with so pro-
fuse a perspiration, that it ran in streams from the
whole of his body. He was calm, and a short time
after, to the astonishment of all present, announced:
that the symptoms of his cruel malady had quitted
bim. This man lived long after, had a numerous
family, and never felt any recurrence of the attack.’

A Curious Calculation.

A rapid penman can write thirty words in a
minute, To do this he mustdraw his quill through
the space of one rod—sixteen and one-half feet.
In forty minutes his pen travels a furlong ; and in
five and one-third hours one mile. We make,
on an average, sixteen curves or turns of the pen
in writing each word. Writing thirty words in a
minute, we must make four hundred and eighty-
eight to the second; in an hour, twenty eight
thousand eight hundred ; in a day of only five
hours, one hundred and forty-four thousand; in a
year of three hundred days, forty-three millior two
hondred thousand. The man who made one mil-
lion strokes with a pen in a month was not at all
remarkable. Many men make four millions,
Here we have in the aggregate a mark three hun-
dred miles long, to be traced .on paper by each
writer in a year. In making cach letter of the
ordinary alphabet, we must make from three to
seven strokes of the pen—on an average three and
a half to four.— Commercial College Monthiy.
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Setting Fence Posts,

Where it is necessary to set wooden posts, it
will be found that their durability will be greatly
promoted by slightly chiarring or earbonizing the
surface before inserting them in the soil, There
are few substances more indestructible than char-
coal when buried beneath the surface and kept
constantly in contact with moist soil, or soil that
is constantly wet. We have seen posts thus pro-
tected, taken from the soil after having stood up-
wards of thirty years, in perfectly sound condition,
go far as rot was concerned, below the surface,
while the upper part, which had been exposed to
the ntmosphere, was in a state of complete decay.
The cost of charring is but a trifle, and may be
effected by means of chips, brush or refuse matter of
any kind. A very slight charring will be sufficient
to insure the preservation of most kinds of wood
whether hard orsoft. Stakes are also equally bene-
fitted by this process.—B. C. W. in Germantown
Telegraph.

Lake Superior Iron.

The quality ot the Lake Superior iron is con-
ceded to be superior to any iron in the world, as
is shown by the following analysis, giving the
strength per square inch in pounds:—

Sailsbury, Cobn,, iron ......... voerevennen weeeee 58,000
Swedish (Dest) veeceeevices veseersinsrsciasennssere 98,134
English cable .c..covvvrienerecinnnees cevsreeene weee 89,105
Center Co., Pa..... ee vees 99,400
Essex Co., N. Y........ cererene eeee 59,962
Lancaster 00., Pa... coccervcrscrcrscrcsnens oo 16,969
Com. English and Amerfean ......... cenrennes 30,000
Lake Superior ... c..cocoeuens coreens cisnsseensnss 80,5682

But little iron is worked into manufactures on
Lake Superior except for home use. Car-wheels
are made to some extent at Harvey, and at the
railway car-shops at Marquette—a very complete
establishment, by the way, which under the saper-
intendence of Mr. Dunkersley turns out all the
work needed on a railway. For car-wheels, gear-
ing, shafting, boiler iron, and in fact for all uses
whore great strength and freedom from imperfec-
tions is required, the Lake Superior iron must ever
take the precedence over all others.—Green Bay
(Wis.) Advocate.

Profits of FrultsGrowing.

The author of ¢ Ten Acres Enough” says in the
Horticulturist :—~* Looking more carefully into
this matter of the profit realized from all deserip-
tion of fruit-growing, and running over ouly two
or three authorities on the subject, multitudes of
instances are to be found where extraordinary
gains are annually realized without apparent care
or gkill. Some years ago there was an orchard of
70 ¢ Mayduke’ cherry-trees a few dniles below
Philadelphia, the daily sales from which, during
the season, amounted to $800. I have this week
seen an ‘ Amber’ cherry-tree, growing in New
Jersey, from which $60 to $80 worth is annually
sold, and the owner declares that if all the fruit
were gathered, and at the right time, the product
would be $100. From twenty apple-trees of the
¢ Early-Redstreak, and the ¢ Early-Queen’ varieties,

- growing near Philadelphia, 300 bushels of fruit

have been gathered, which sold for $225. A single '

Washington plam-tree, in a city garden, has been
known to yield six bushels of fruit, worth $10 per
bushel. A vineyard some sixteen miles {rom
Philadelphia, occupying three-eights of an acre,
has produced $300, when the grapes sold for only
eight cents a pound, or at the rate of $800 per
acre,
borhood, has produced ten bushels, worth $40 at
marketprices,
ing up the side of a barn in Delaware, and when
only four years old it yielded hundreds of pounds
of grapes.” ”

Worke

The best lesson a father can give to his son is
this; “ Work ; strengthen your moral and mental
faculties, as you would strengthen your muscles
by vigorous exercise. Learn to conquer circum-
stances ; you are then independent of fortune. The
men of athletic minds, who left their marks on the
years in which they lived, were all trained in &
rough school. They did not mount their high
position by the help of leverage—they leaped into
chasms, grappled with the opposing rocks, avoided
avalanches, and, when the goal was roached, felt
that but for the toil that had strengthened them as
they strove, it could never have been attained.”

Turpentine Vapour Bath.

Dr. Gilbert a few days ago read a report fo the
Academy of Medicine on a paper sent in by Dr.
Chevandier, of Die (Drome), on the use of a tur-
peutine vapour bath in case of rheumatism. gout,
pulmonary catarrh, cramps in the stomach &e.
The patients are exposed for half an hour to the
action of the aromatic vapours evolved during the
combustion of resinous shavings of the Mugho
pine, by means of special fumigatory apparatus.
The temperature should never fall below 45 deg.
Reaumur (134 Fabrenheit).

To Keep Eggs.

M. Burnouf recommends in Le¢ Belier, a French
Jjournal of agriculture, the following method of pre-
serving eggs:—Dissolve in two-thirds of warm
olive oil one-third of bee’s wax, and cover each egg
completely with a thin layer of this pomade with
the end of the finger. The eggshell by degrees
absorbs the oil, and each of its pores becomes
filled with the wax, which hermetically seals them.
M. Burnouf affirme that he has eaten eggs kept
two yeurs in this manver, in a place not exzposed
to too great extremes of temperature. He thinks

A single Catawba vine, in the same neigh-

I have seen the Catawba clamber-

.

also that the germ may in this manner be preserv-

ed for a considerable time.

Daty is a little blue sky over every heart and
soul—over every life—large enough for a star to
look between the clouds, and for the skylark Hap-
piness to rise heavenward through and sing in.

There is a thread in our thoughts as there is &
pulse in our hearts; he who can hold the one knows
how to think, and he who can move the other knows
how to feel. . :




