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ELEMENTARY SCIENCE IN SCHOOLS.

HIS we have, more than once,
strongly advocated in the col-
umns of this Magazine, and
it has lately been the subject
of an interesting debate in
the House of Commons, on
the motinn of Sir J. Lubbock. The
motion was an essentially simple one,
being merely the addition of three
words to the Code of Education, but
Lord George Hamilton, by some
strange misconception, regarded the
matter as one of vast importance,
and, opposing the motion, it was re-
jected by a vote of 68 against 37. Sir
; J. Lubbock thought it would be de-
Z‘:‘Me to modify the Code by adding elementary natural
'l“‘c‘b as one of the subjects paid for, and the question,

Sether such should or should not be added, scarcely ad-

of much argument.

to At present, in England, the sum of 4 shillings (equal
in 8bout §1) per scholar, is granted for passing creditably
x , history, elementary geography, and plain
to%dle-vwr , and these are, no doubt, necessary subjects
Vrintake up in any scheme of education; but surely no one
g 8ay that an elementary acquaintance with a phe-
Mena of every-day life is not as well worth $1 as
a o 2raphy or grammar, or even history, and, in fact, in
Untry like Canada, is of more importance than in
leh%l:nd’ for the simple reason that, if not taught in
Port ls, ¢hildren in this country have not the same op-
in E‘zl;mhe' of acquiring instruction in natural sciences as
from gland : we have neither the advantage of libraries
in 3. 7hich to obtain books of instruction, as pointed out
i"‘trum number of this Magazine, nor philosophical
Hig ents to illustrate the subjects.
fary t°1'!. geography and grammar are, no doubt, ‘neces-
it gy Subjocts to take up in any scheme of education, but
o to find a motion for including in the Code

%El**mentary Education acquaintance with the phe-
L 02 of every-day life rejected, as if it was not as well

worth 4 shillings as geography or grammar, or only

If less mathematics and classics were taught in our
schools, and the better class of school-teachers who are
competent to take up science, gave elementary lectures
occasionally to their pupils, on astronomy, elec-
tricity, sound, light, heat, as well as on technical subjects,
which admit of the performance of a few attractive ex-
periments, it would be the means of making these studies §
delightful and instructive, and create a taste for study §
and a yearning after further knowledge; such lectures |
have always been found to promote discipline, and by §
bringing the school-teacher more in familiar contact with §
his pupils, a feeling of attachment grows up between
them, of which the teacher knows full well the benefit.
In cases where teachers have, of their own accord, taken
up at irregular times lectures on these subjects, they have
proved so attractive to the pupils, that it has been found
exclusion from a science lecture has had a more de- |
terrent effect on bad behaviour than even the cane. j

Sir J. Lubbock told the House he could prove, by §
abundant testimony from many of the best school- §
teachers, and most able inspectors, that science, properly |
taught, was most instructive and delightful to children.
It was not the intention to teach electricity, astronomy or |
any advanced science, but merely to bring to the notice §
of the children the received explanations of the phe-
nomena of nature—why it rains, snows, hails ; the cause |
of night and day ; of summer and winter ; how a plant
grows ; the cause of lightning and thunder; in short, |
a8 Germans call it, the Naturkunde, a knowledge of
nature ; and yet, it was most extraordinary the opposition
Sir J. Lubbock’s motion met with, so difficult it is to
introduce new subjects into established rules and codes
of Great Britain. 1

Nothing very profound can be expected from children,
but it is surely as useful for a boy to know that an eo- §
lipse of the moon is caused by the earth passing between §
our satellite and the sun, and to know what a satellite
means, a8 it is for him to be able to give off hand the f
latitude of a place or an historical date. We trust the |
day is not far distant when elementary science and tech- }
nical instruction will be taught in all Canadian schools, |

and illustrated by such attractive experiments as will §
leave a lasting impression on the minds of children never |
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to be obliterated in after years, and create a taste and love
for study, and a yearning to increase their store of know-
ledge, instead of leaving school with a mind disgusted
with the dryness and severity of studies of little service
to them hereafter in practical life. °

—-

HARDENING AND TEMPERING.
By Josuua Rosg, M.E.

Since the hardening of steel consists of first heating and then
rapidly extracting the heat, it follows that this latter part of the
process may be performed otherwise than by the use of water—
such, for example, as by placing the article in a current of cold
air, or, if it is thin, by placing it between two cold plates of
iron. In these processes, however, the heat is not extracted
quickly enough to give a great degree of hardness ; hence, cold
plates are rarely used, unless in cases where straightness and
truth are of primary importance, and where straightening pro-
cesses to be applied after hardening, are inadmissible.

‘When extreme hardness is required, it is not uncommon to
quench the steel in mercury, which will harden to s much
greater degree than water.

To increase the efficiency of water, it is not unusual to boil
it, which draws off the air contained in it, and there is no
doubt that the superiority of water which has been long used for
hardening, is largely, if not altogether, dus to its comparative
freedom from air.

The considerations which determine the most desirable degree
of hardness or temper are whether resistance to abrasion, the
capability of sustaining great pressure upon a fine edge, or elas-
ticity, are the qualifications sought to be imparted.

When elasticity is sought, tempering is absolutely necessary,
because the degree of hardness accompanying elasticity is that
represented in the color test by the shades of blue. -But when
the requirements include the elements of strength (as is always
the case in cutting tools, and is sometimes the case in articles
hardened to resist abrasion), then the degree of temper is modi-
fied to accommodate the strength, for steel hardened right out,
that is, made as hard as fire (without burning it) and water
will make it, is sometimes brittle and comparatively weak, but
it resumes its normal strength as its normal softness is restored.
Hence if a cutting tool is of strong section, it is, in the best
practice, hardened right out, but if it was found that the edge
was, from excessive duty, liable to break off, it would be tem-
pered to a straw color, or still lower, even down to a blue if
the requirements for strength demanded it. It is self-evident,
however, that since the cutting capability of a tool is mainly
de%endent upon its degree of hardness above that of the material
to be cut, the harder a tool can be made to stand the duty
;vithout breaking, the more and the better duty it will per-

orm.

There is, it is true, a great difference of orinion with regard to

the propriety of tempering many strong tools to a straw color,
especially in the case of planer tools for iron. Some of our most
expert mechanics will temper such tools to a straw color, while
others, equally expert, will give them all the water—that is,
harden them right out and not lower the temperatall. There is
among them all, however, a common practice of using the full
degree of hardness in the tool when the metal to be cut is
hard, as is sometimes the case in even common unchilled castings,
and, since the harder the metal, the more force it requires
to sever it, it would seem that a tool strong emough for
the hard metal should be sufficiently so for the soft metal. On
the other hand, the tool is sometimes made less keen for the
hard than for the soft metal, and the difference in the tool shape
may givé &8 much increase of strength as the increase of its
hardness tends to weaken it.
. Here let it be noted that the difference of opinion referred to
ia not in any way due to a difference in the steel, for, of two men
operating the same tools in the same machine and upon similar
work, one will mmpl{ harden and the other harden and temper
the tools. Let he who would excel, however, never use toola of
s lower témper than that which he finds will safely withstand
the strain, aud never rest satisfied until, under equal conditions,
he can use tools as hard as the best of others engaged upon
similar work, for in most cases it will be found that an advan-
tage of shape is the cause of being able to use a tool of increased
hardness.

Under equal conditions, and under any given process, steel
hardened with the outer or forged skin removed, will be harder,
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though tempered to the same color, than if that skin remained,
which appears an anomaly, since it is universally conceded that
the forged surface is the closest-grained and most refined steel.
An explanation, however, may be found in the probability that
the forged skin, or scale, operates as a separating film or lining
between the metal and the water, retarding the extraction of the
heat from the steel ; but, be thie as it may, it must always be
allowed for in tools in which the temper is drawn to give
strength. Suppose, for example, the conditions require that a
tool be filed to exact shape be?ore being hardened, and that the
proper temper for that class of tool, if hardened with the forged
skin on, would be a pale straw, the temper with that skin off
would require to be about a coffee-colored brown ; orif, in the first
case, a deep reddish brown, then, in the second case, & clear red-
dish purple.

The surface of a piece of steel that is thoroughly hardened alway®
appears white, provided that its surface was not covered with
any substance during the heating process, and if any dark places
or patches appear, it is an evidence that in those parts the 3‘teel
is not so thoroughly hardened. For most color tempering
except it be for springs subject to excessive duty in proportion
to their size and shape, the presence of such dark spots upon
good refined cast steel, such as tool steel, is not of sufficient
importance to appreciably impair the value of the tempering:
If shear steel, blister steel, machine steel, or any of the commonR
qualities of steel are used, the whiteness of the surface is, how-
ever, a sure indication of the hardness of the steel, providing
it was heated with its surfaces uncovered and guenched in
water ; but if the surface of any steel be coated with any of the
substarces sometimes used (and to be hereafter specified), to pre-
vent decarbonisation, black or dark spots will not be an indi-
cation of local softness.

In large bodies of steel, the heat is not extracted from the |

internal metal sufficiently quick to harden the interior to the
same extent as the exterior. Furthermore, it is often neocessary
to have a free current of water in order to extract the hest
sufficiently rapidly to harden the exterior, because the intern
metal supplies heat to the external, thus partly counteracting
the cooling effects of the water. In such cases, however, the
coldest of water under pressure, and, if practicable, with salt
added, may be employed.

In such sizes of steel as are used for cutting tools and instru-
ments, it is not found that the internal metal is appreciably
softer than the external, provided that the steel was hes
equally all through.

In articles tempered to any degree not lower than & red purple
under the color test, it is not found that removing the surfacé
after hardening alters the temper, or, in other words, articles
not tempered (by color) to a lower degree than a very light
purple, a%pear to possess their degree of temper equally
through the metal ; hence, subsequent grinding and polishin
does not impair the har¢ness, unless the operation should hés
them. But in »11 the degrees of temper represented in the colof
test, the blue purples and blue, removing the surface of the
metal after tempering, will sensibly reduce the temper ; ?h.
amount of the reduction depending upon the depth to whi
the surface was removed. The difference, however, will be foun
to be less in the case of refined cast steel than when the quality
of steel is that ordinerily used for springs. It is stated to ba¥?
been found by experiment that the bare removal of the biue
tint from a pendulum spring by immersing it in weak aci%
caused the chronometer to loose nearly one minute in each hon’
It is also stated as a well-known fact, that such springs get
stronger in a minute degree during the first two or three yes™
they are used, from some atmospheric change ; while spribi
plated with gold, silver, or nickel, remain constant, though
covering or plating may be so thin as not to compensate
the loss of the blue surface removed for the plating pro §
Be that, hewever, as it may, certainly is it that the eluticl"l?y o
tempered steel is rapidly affected by various conditions.
the springs of engine pistons partly {oose their elasticity in ¢ *
course of time, whether from the heat or from rusting, it is t
to say. Springs operating under dry heat get harder bus,
whether this is not due to the crystalisation of the metal, 18
open question.

It does not aqpear that the method of tempering affects the
dursbility or elasticity, since the deterioration mentioned 8P
lies to springs tempered either on hot plates of iron, in sand, 1o

eated fluxes, or by burning oil, or glazing as it is termed-

On page 305 of this number will be found an srticle by t8¢
same writer on *‘ The Cooling of Steel during Hardening.'

W

for |
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THE LIFE OF THE MAMMOTH.

Prof. He A. Ward, of Rochester, who recently mounted
the celebrated Stuttgard mammoth, speaks as follows, in a letter
to the Rochester Democrat, of the habits of the animal: But
by far the greater mass of the great herds have left us nothing
except their bones, teeth and tusks. The number and volume
of these remains, which are dispersed over this entire region,
is something almost incredible. ~Certain islands in the Siberian
sea have the snil crowded full of them. This is particularly
the case at the Laichovian Isles, north of the mouth of the
River Seva. The tusks are so numerous and are in & state of
such excellent preservation that they form an important article
of commerce and are annually shipped in large quantities to
Russia and to England, there to be employed by the ivory
turner in the same works as is what may be termed the living
ivory of Asia and Africa. The preservation in Siberia of these
countless large bones, buried under ground and frozen in the
ice, has long been a wonder to the inhabitants of the country,
who had no reasonable explanation of their source or origin.
With absurd credulity they attribute them to a gigantic mole,
which they thought burrowed in the ground, living on roots
and only appearing at the surface during the darkest nights.
To this creature they gave the name of mammoth, which in
their language is 8 term applied toany burrowing animal. This
name has been universally accepted in Europe, but limited to
the species studied by Cuvier, and described by his friend
Blumenbach as Eil-phis primigenius. Cuvier showed the near
relation of the mammoth to the modern Indian elephant, its
degenerate successor, while another fossil species called Elephis
Priscus was more closely allied to the African animal. Bones
of these and still a third species of mammoth are abundant in
nearly every part of Europe from England to Spain and Southern
Italy, although, strange to say, they become less and less abund-
ant as we approach southern lands, the present home of the race.

In short, the mammoth was once an inhabitant of porthern
temperature and frigid zones ; now his descendants inhabit the
tropics. Its remains occur chiefly in beds of gravel, clay and
other loose material of the esost-pliocene’age. In Europe, at
least, it seems to have lived coeva] with early man. In the
bone caverns of England, France snd Germany, those great
charnel-houses of early animal life, there are found scores and
hundreds of the remains of the mammoth commingled with
those of the rhinoceres. hippopotamus, aurochs, cavern bear
and other animals now quite extinet, or living in other con-
tinents. It is clear that the mammoth did not themselves
crawl into these caves, often with ap extremely narrow opening'
and die there, nor do the surroundings allow the idea that they
were brought there by the flow of waters. In many cases the
abundant marks of teeth and gnawing of the bones show that
they were dragged to the cave by wild beasts who made it their
den and fed upon them. But in a few special cases the cavern
has been the home of early men, who brought there remains
of the animals which they had hunted and killed. In thege
caves there are found, with those of other animals, many bones
of the mammoth, and of these every long bone, as those of
the leg, has been carefully split open to obtain the marrow
from the central cavity. Mingled with these bones are found
here and there the flint knives and stone hatchets which served
as utensils at these early feasts. On a tusk of a mammoth,
found in one of these caves in Dordogna, in Southern France,
was a rude engraving of the animal itself, scratched thousands
of years ago, with the shn}) int of a flint. These troglodytes
are now nomore. They and their giant neighbor, the mammoth,
have perished one after the other in the apse of infinite ages
by those changes of circumstances in the organic and inorganic
world which are always in progress.

JABORANDI IN BRIGHT'S DIsgAsE AND (EDEMA.—In a report
from Bellevue Hospital, in the New York Medical Journal, it is
stated that 8 woman, aged thirty, entered the hospital suffering
from acute nephritis, with general edema and symptoms of
uremic %oisomng. The value of the remedy was very decided.
Within three days the dropsy had in great ;ﬁmrt disappeared. In
cases of cedema of the lungs decided benefit resnltegefrom the
use of the drug, and a sufficent number of cases were observed to
test its value.

TaE TRINITY BOARD bave determined to undertake the build-
ing of the new lighthouse at the Kddystone themselves, the
tenders sent in being much above the estimate of the engineer.

That is the wisest plan, as of necessity it must be s great risk
for a contractor to run.

THE CANADIAN MECHANICS MAGAZINE
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BARTHOLDI'S STATUE OF LIBERTY.

Bartholdi’s statue is pretty well known by this time in Americs,
8o many thousands having looked at the hand and torch wlpch
were set up in the centennial grounds, and afterwards in Madison
Square, in New York city.

The head now adorns, if that be the proper word, the espla-
nade between the Palais du Champ de Mars and the Seine. On
the day of the inauguration of the Statue of the Republic, 12
frout of the Palais, the authorities, the crowd, and the ban
walked over to the Bartholdi bust, gave the ** Star Spangled
Banuer,” three cheers, and then rushed back to repeat the
““ Marseillaise ” around the draped figure of the Republic. Th"
statue is designed to be 105 feet high, on a pedestal of 82 feet
additional. The bust is 29} feet high, and a fraction over 1,3
feet in diameter. It will be placed, when completed, on Bedloe 8
Island in New York Bay, facing the City of New York. It 18
the noble gift of the citizens of the French Republic to the
citizens of the United States.

—_———

LIBERAL REMUNERATION.

In The Life and Letiers of Lord Mactulay published by Harpef
& Brothers, it is mentioned that 26,500 copies of his history b
been sold in ten weeks. Longman, his publisher, one day c&m;
to him and said they were overflowing with money, and pr.opox-;e}1
to pay him £20,000 in the following week. The check is sti}
preserved as a curiosity among the archives of Messrs. Longman3
“1 went to the city,”’ says Macsulay *‘to give instruc:
tions, and was most warmly congratulated on being a money®
man. I said that I had some thought of going to the Chancellof
of the Exchequer as a bidder for the next loan.” This payments
large as it is, has been exceeded in this country. Harper
Brothers have paid as copyright to Marcins Willson, the authof
of their series of school readers, about $200,000; to the h‘t‘:
Professor Charles Anthon, about $100,000 ; to Mr. Motley, abot
$60,000 ; to Jacob Abbot, about $50,000; to the late A‘lbe
Barnes, $75,000 ; and to English Authors over $300,000. 'lh?“
are among the largest, and are quite sufficient as a hint and 18-
centive to young persons about to enter upon literature as a 'Pht
fession. The mine is as inexhaustible as ever ; or, as one mig
say, there yet remain in the vasty deep oviparious animals .
copius in size and as toothsome in quality as any that have hither
to been adroitly captured by the expert angler.

NOTES ON CONSUMPTION.

Dr. Geo. H. Napheys, an eminent physician, says: A P’:;
ticular kind of exercise is to be recommended for those who3
chests are narrow, whose shoulders stoop, and who have a h.bﬁl
itary predisposition to consumption. If it is systematlcﬂleye
practised along with other means of health, we would gua:raﬂt,
any -chill—no matter how many relatives have died of his ¢
ease—-against its invasion. It is voluntary inspiration. Noth“‘kg
is more simple. Let her stand erect, throw her shoulder Wﬁ
and the hands behind ; then let her inhale pure air to the fu
capacity of her lungs, and retain it a few seconds by an inc“”:ﬂ
effort ; then it may be slowly exhaled. After one or two natll
inspirations let her repeat the act, and so on for 10or 15 mlﬂnﬁ
twice daily. Not only is this simple procedure a sanfeg“h .
against consumption, but, in the opinion of some learned P ¥
sicians, it can cure it when it has already commenced. the

A correspondent of an English medical journal furnishes on
following recipe as a new cure for consumption : Put a doZ
whole lemons in cold water and boil until soft (not too soft); t?ca
and squeeze until the juice is all extracted, sweeten the ju!
enough to be palatable, and then drink. Use as many a:lh
dozen a day. Should they cause pain or looseness of the bo¥
lessen the quantity and use five or six a day until better.
the time you have used five or six dozen you will begin to
strength and have an appetite. Of course as you ge
need notuse so many. Follow these directions and W oly
that you will never regret it if there is any help for you. ¢he
keep it up faithfully, ~ We know of two cases where both of Jasb
patients were given up by the physicians, and were in the °'
stages of consumption, yet both were cured by using lemo’ >’
according to the directions we have stated. One lady in hink
ticular was bedridden and very low ; had procured eve s
that money could procure, but all in vain, when, to P”’;n
friend, she was fully persuaded to use the lemons. She s
to use them in February, and in April she weighed 140 pouiiog
She is a well woman to-day, and likely to live as long a8 any

us.

i ———
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UTILIZATION OF SPARE TIME.

There is probably no more important question one can ask
the young man than ¢* What do you do with your odd moments ?”
Upon the way in which his spare time is employed depends, in
great degree, his success in life. We have been in the country
where an idle afternoon was spent in playing checkers or ‘loafing,’
and where the only reading done was of newspaper stories of the
cheapest kind. Young men who fall into the habit of wasting
the time during which they cannot be at work, are neglecting
their opportunities. Sometimes athletic sports take up all the
moments that can be spared from labor. It is rare, however, to
see a young man busy at such times with anything which can in
any way be useful to him. We know of one youth in a shop
who, at every opportunity, studied the engine of the establish-
ment, and made it the first chapter of a course in mechanical
engineering. Three books on the suhject were bought and kept
at hand, so that at any time they could be taken up. In a short
time he was promoted into the engineer’s department-—as wiper,
if we remember rightly. This gave him more time in working
hours, which was devoted to the study of the engine, the theory
of steam, valve gears, etc. As wages were increased more books
were bought, and in this way the young inan obtained a superior
knowledge of the trade, which in the end was a source of great
revenue to him. The shop is emphatically the place to study the
trade at which oneisat work. Leisure moments, if improved,
will often enable one to obtain a vast amount of practical know-
ledge. Out of the sho}) there are thousan 1s of things to distract
the attention, the tools are not at hand, and a good share of
courage is needed to hold the attention down to work. In a shop
it is not nearly so hard. Conveniences are at hand, and every-
thing is favorable to the acquisition of knowledge. It will be
founﬁ as a general rule that men are quite willing to instruct
those who seek after knowledge, and in the shop the older and
more experienced are often very glad to take pains with the
younger ones, if they only show an interest in improving. Un-
fortunately, there are too few young wmen ~ho care much for
extra instruction. They only wish for enough knowledge to
carry them through the ordinary journey work, to get aloug in
the world and nothing more, while they have not ambition enongh
to aspire to become superior workmen.

—— el ——

INFLUENCE OF PRESSURE ON OOMBUSTION.

M. Wartha has observed the burning of six stearine candles
in free air, and in an iron casc under a pressure of 195 atmos-
pheres. They burned uvnder this pressure with a flume nine to
twelve cm. long, and gave much smoke ; their luininous power
diminished, while the flime assumed a yellowish-red color. The
decrcase of weight after one hour of burning was found to be
less than in burning in free air.  This last result is opposed
to the observation of Frankland, who has affirmed that the
consumption of the burning material of a candle, or the like,
is not perceptibly dependent ou the pressure of the medium
in which the combustion occurs. It is supposed that the differ-
ence of pressure in Frankland’s experiments (on Mount Blanc
and at Chamouny) was not suiliviently great to give a distinct
difference in consumption of the burning matter. M. Wartha
furtber put a candle to burn under an air pump receiver with
special apertures, and, with increasing rarefaction, the flame
was séen to enlarge, and its luminous power to diminich. At
a pressure of 90 cm., the greatest rarefaction produced, tle lum-
inous power was quite goue, and the flame, which now assumed
three-fold size, appeared to consist of three parts, an inner tluish-

%reen cone with a violet sheath, and a weakly violet mantle. | '_ 0y o1 you stand in some quiet city street, where you know thst |
3 s 3

he diminution of the Juminous power iu this case M. Wartha
explains by the fact that under less presgure less of the products
of combustion sre separated in the form of soot.—Nature.

A HAND TorPEDO.—A new warlike appliance is, it is said,
about to be introduced into the service, and will probably be
known as the ‘““hand torpedo.” Like the grenades of half a cen-
tury ago, it is intended to be thrown by .iand into the enemy’s
boats, or over’parapets or stockades ; but instead of being a shell
exploded by = fuse, as a grenade, it will consist entirely of gun-
cotton compressed into & cake or ball of 3lb. or 4lb. weight. A
long cord is attached to each charge, by means of which the
charge may be fired. One such charge skilfully applied would
anrcihilate a boat’s crew, and in the hands of daring men might
work great destruction by being thrown into large ships.

LIFE INSURANCE.

Persons who have never invested in life insurance may no¥
congratulate themselves on their escape, after seeing how many
of their friends practically threw their money away by being
swindled out of it by the Tascality of many of the officers at the
head of these institutions,which, after paying for years enormouseg
large commission to the smooth-tongued agents whe procur
customers willing to invest money, and appropriating for them-
selves a disproportionately large amount for salaries ard other X
penses, at last succumbed, as every sham finally must.

It is not surprising then that the latest statistics show a large
decrease in that business, but by no means as large as we migl
expect. The report of Superintendent Smyth shows a decreasé
in 1877 of eleven million dollars, and in the number of policied
25 per cent. .

Before the recent exposures of the rotten concerns the 1§f°
insurance business was constantly on the increase, as in it$
healthy state its losses are more than counterbalanced by its gaind:
This has not been characteristic of 1877 ; both the number ©
policies and the amount of assets having declined. X

We will not weary our readers with the array of figures which
the daily papers furnish, but simply remark that an analysi®
reveals some changes that are wholesome and some that may
the results of involuntary transactions. The New York com”
panies have still a larger percentage of their means invested 18
United States securities than the companies of other States. Th®
total under this head has increased from thirty to thirty-eig
and a half million dollars. On the other hand, the bonds 8%
mortgages have undergone a decrease of sixteen million dollsr
The ownership of real estate has increased ; but the most sugges”
tive feature of the tables accompanying the report is that whi
brings into comparison the relative strength of the companié®
measured by the ratio of their net assets to risks in force. Bearin8
in mind that the presumption is favorable to their general 80
vency, an examination of the tables establishes the necessity ©
caretul balancing of the evidences of strength before jumping
the conclusion that they are alike in the degrees of security offe™
«d to the public. Itis not our purpose to commend one comp2P.
and to depreciate another, and thercfore we abstain from drawi®
the conclusions which the comparison suggests. The fact that
some large companies are relatively weak, and that some sm#
companies are relatively strong, is brought out very plainly by
moderately careful scrutiny of the proportion borne by assets tg
liabilities aud of expenditure to income. Rigid criticism woul
find in these accounts good reasons for the application of ot
tests than those with which the Legislature and the Insura®
Department are content. The minute details given under 502
heads only render more noticeable the systematic concealme®
which is practiced under others.—Manufacturer and Builder-

—_———eoe——.

A PieEoxN L1viNe WiTHOUT A BRAIN,—Dr. McQuillen det-
cribed before the American Philosnphical Society ¢(Feb. 1, 18783?
a case of the extirpation of nearly the whole of the cerebrum®
a pigeon, operated upon by bimself. He desired to place e
record the fact that the animal not only survived the operati?
24 days, but that it gradually regained its usual powers and hab
of flight, and its ability to feed itself and drink. Only one ot
such case is on record. ’

For THE Last Time.—There isa touch of pathos about doing
even the simplest thing ** for the last time.” It is not alone ki
ing the dead that gives you this strange pain. You feel it Wh°§
you have looked your last time upon some scene you have love

you will never stand again.” The actor playing his part for th;
last time ; the singer whose voice is cracked ho elessly, an b
after this once will never stand before the sea o upturned facet
disputing the plaudits with fresher voices ; the minister who
preached his last sermon—these all kuow the hidden bittﬁfw}:
of the words ‘“ never again.’” How they come to us on our birt
days as we grow older. Never oung again--always nesrer ‘zt
ne?rel:’to the very last—the end which is universal, “thelu.
;hmg fwlnch.sh:.l] follow \7\}1 last things, and turn them'.tlet
ope, from pain to joys. e put away our boyish toys Wit,
odd heartuc}:e. We were too olxt)i to walyk any lgnger otyl our stil®?
—too tall to play marbles on the sidewalk. Yet there was 8 he
when we thought we had played with our merry thoughts for t
last time, and life’s serious, grown-up work was waiting foF
Now we do not want the lost toys back. Life has other 3

larger playthings for us.
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MIDLAND BOGIE ENGINES. I

Y have great pleasure in sending a photograph of one of the
idland bogie engines which the Edlitor has kindly promised to
Jave engraved for the English Mechanic. The cylinders are 174in. -
In diameter, and the stroke is 26in. The boiler, which is 4ft. 2in.
1n djameter and 16ft. 58in. in iength, contains 223 tubes, whose '
€xternal diameter is 1§in. Heating surface of tubes, 1,115 sq. ft. ;
Te-box, 110 sq. ft.; total, 1,225. The driving aud trailing |
Yheels are 6ft. 6in., and the bogie wheels 3ft. 3in. in diameter.
Otal wheel hase, 21ft. 6in. ; length over bufler beams, 29ft. 4in.;
¥eight on bogie wheels, 13 tons 10cwt. ; on driving wheels, 14 |
N8 10cwt. ; on trailers, 12 tons 7cwt. ; total 40 tons 7ewt,

e W o

SALT A PRESERVATION 0F Wo0D.—In the salt mines of Poland
*d Hungary the galleries are supported by wooden pillars,
Which are found to last unimpaired for ages, in consequence of

Ing impregnated with the salt, while pillars of brick and stone
Used for the same purpose, crumble away in a short time by the
. €cay of the mortar. It is also found that wooden piles driven
10to ‘the mud of salt flats and marshes last for an unlimited
me, and are used for the foundations of brick and stone edifices ;
*8d the practice of docking timber after it has been seasoned,

Y immersing it for some time in sea-water, is generally ad-
mlt}:ed to be promotive of its durability. There are some ex-

Timents which appear to show thut even after the dry-rot has

OMmenced, immersion in salt water effectually checks its pro-
th‘ss' and preserves the remainder of the timber. We add to
le that along the sea-coast of France, Belgium, the Netherlands,
i Ortheastern Germany, and Denmark, the custom prevails of
Mersing the logs in salt water belore sawing, wherever this
f‘n"enieutly can be done, it being a universally acknowledged

d‘:t that salt-water-soaked lumber is harder and much more
‘ t&"‘ble thun lumber soaked in fresh water. This is especially

® case with hard woods, such as oak, elm, ash, &c.

N Pargyy Frour.—Alwost everybody knows of the flour, says
0“ exchange, but not every one understands what it is. Stripped
Th echuicahties, this is perhaps the story of its manufacture.
Vi ® best flour used to be made of winter wheat. Spring wheat

°lf_1ed either much less in quantity, or else so much of the bran
fgl Into the flgwer in its manufacture that its color was intoler-
thy dark, The wheat would be ground and then bolted. In

© refuse—the bran and middlings—would be included a Iar%e

Qmon of the weight of the spring wheat, and this would sell
w dre Particulurly for feed for horses. Now the best of flour,
f“h_the most expensive, is made of this very refuse of the old-
dea loned Process. It all came out of the discovery of a way to
lbow out the bran. Uuder the new process the wheat is ground
ex, t“.before. The first result is an ordinary flour sold for
hop Tation. Then the remainder is taken and put upon great
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i-ontal sieves, and while agitation is goi h in-
s 8, and while agitation is going on there, an in
Lm%vstem of draft rushing up through carries off the bran.

“"lmu m ’
e

{

What is left is the glutinous portion of the wheat, the most nu-
tritious and most productive, and out of this, purified now by
the drawing off of the bran, we get our new-process flour. The
result of the discovery of the process has been to make the poor
spring wheat of Minnesota and upper Wisconsin the most vala-

1 able king of grain, and to make-the fortunes of the inventors of

the method.

New Vorcavo IN PERU.—A Peruvian newspaper the Bolsa,
says that extraordinary phenomena have been observed in con-
nection with the “ Corpuna " volcano in the province of Castilla,
which have caused preat alarm among the population. The im-
mense bankg of snow which have crowned its summit from time
immemorial have suddenly melted away with such rapidity as to

! cause torrents to rush down the sides of the mountain, washing
‘out immense quantities of stones and earth. The river below,
* being unable to contain the great body of water so suddenly added

to it, overflowed its banks, causing great damage and discress.
A great chasm or lateral crater next opened on one side, throwin
out volumes of smoke and steam as well as tongues of flame, whic
were distinctly visible at night, accompanied with loud sub-
terranean rumblings. It had never been supposed that the
Corpuna was or could be a voleano, and there is no tradition that
it was ever in a state of eruption. Ncr within the memory of man
has its crown of snow ever been absent.

A New TREATMENT oF TAPE-worM.—Malefern oil, kousso,
and the bark of the pomeg‘mnate root are the anthelmintics
usually employed to expel Tenie, but their action is violent,
and often uncertain. A careful inspection will always enable the
medical attendant to discover the ova and fragments of the para.
site in the stools, and when this has been done we have a simple
and effectual method of insuring a cure. From the results of
numerous experiments M. Bouchut has ascertained that not only
a~carides, but fragments of teniz, when placed in a weak alcoholic
solution, containing 1.36th of amylaceous pepsine, are digested
by the fluid in the course of twelve hours. e thus obtain an
artificial digestion of the animal matter exactly similar to that
which ensues when meat is treated by the same process. On sub.
mitting the conclusion drawn from his experiments to the test of
practice at the Enfants Malades, M. Bouchut found that the
solution of pepsine was eminently successful. If his experience
be confirmed a valuable addition will be made to adult as well as
to infantile therapeutics. In conclusion we may observe that
animal food is, almost certainly, the channel through which
the parasite is conveyed ; and hence that official inspection of
suspected dealers in meat would form a usefyl adjunct to the
practice of the physician,

MR. THoMss BAIN has just sent home from Cape Colony a
large collectiow of fossil saurians. There are amongst the bones
308 crania, some apparently new to science. Mr. Bain found
the head of a saarian in the matrix of the coal within 2 ft. of the
seam. Amongst the known fossils are Dicynodon, Oudenodon,
Parieasaurus, fycosaums, Galesaurus, and Cynodracon.

L
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HOW TO SET SHAFTING IN LINE.
BY JOSHUA ROSE, M.E.

We have already referred to the loss of the driving power which
Arises from a want of proper condition in the line shafting of our
Manufactories, and it now remains te give practical directions

Or setting the shafting in proper line ; for no matter how coe-

Teetly a line of shafting may be set, it is merely a question of
line for it to get out of line and require readjustment. Among
€ main causes for this is, that there is usually more power re-

Quired to be delivered to machines on one side of the line of

Shafting and between any two of the shafting hanger-bearings
An on the other, and the difference in the sizes of the pulleys

04 their difference in distance from the hangers or bearing

-0Xes. The farther the pulley is from the bearing, the greater

lts everage, and hence, all other elements being equal, the more

Ity tendency to cause the wear of the hanger boxes to place the
afting out of line.

he adjustment of line shafting is a job that it will pay to do
°T0ugh{y well ; hence, only the most approved methods of
8ecomplishing it should be resorted to.

h 0 30me cases it is attempted to line shafting from plumb-lines
Ung over and suspended from the shafting. This, however, is
¢cidedly inferior method, because such lines are apt to swing,

ofa ing the operation a troublesome one. Variations in the size

4 the shafting, again, are elements rendering the operation
ifficult, and, furthermore, such lines form no guide for the
Olizonta]l adjustment, which is quite as important as the
ertical. :

shln Other cases, a horizontal line is stretched below the line

-"alting, and a staff, with a sort of calipering gauge at the top,

.0 Used, but in this.case the sag of the horizontally-stretched line

a dlsturbing element. There is, indeed, but one thoroughly

‘b‘i“r.ate method that I know of that will make a true and reli.

¢ job, and that method is as follows:

thAt‘euch end of the line of shafting we nail a piece of wood, so

““t 1t will sustain a tightly stretched and strong, fine, and

si}fnly twisted fine line. This line we stretch as tightly as pos-

le (s0 as to keep it straight), placing it sav 6 inches below
at inches on one side of the line of shafting, and equidistant
e"-Ch_ end from the axial line of the same, adjusting it at the

.t;ne time as nearly horizontally level as the eye will direct when

'i:ll]dmg on the floor at some little distance off and sighting it
o the line shaft. In moving either end, however, it must be

'haﬂt 8quidistant (with the other end) from the axial line of the
OT.t‘“g, It is a good plan, however, to set the stretched line

th Z0ntally true with a spirit-level, taking care not to deflect

ine by contact with the spirit level. The line should stand
*hough out from the shafting to clear the largest pulley-hub

)
3 tl? the whole line of shafting, and it is obvious that the arms of

lineep“ leys must offer no resistance to the natural tension of the
Which must pass through those arms as shown in Fig. 1.

Fia. 1.

%‘ﬁ‘zetlﬁext prepare some wooden frames technically termed tar.
® construction of which is shown in Figs. 2 and 3.
h“"in Consist of a vertica! piece, planed true on the edge A, and
be t g Warked on jts side face a line B, Fig. 2, which line must
¢ with tl‘;)e planed edge A, being marked therefrom by a

8 scribing-gauge.
form‘-:z" this frnuﬁagweghang a line suspending a weight and
helg thg a l;}'lmt)-line, and it follows that when the target is so
oy, w'ft the plumb-line falls exactly over and even all the way
1th the scribed line, the planed face A, Fig. 2, will stand

Fia. 2.

-l
|

=T
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vertical. To facilitate this adjustiment, we cut a small V notch
- at the top of the seribed line, as shown at Cin Fig. 3, the bot-

tom of the ¥ fulling exactly even with the seribed line, so that
i it will guide the top of the plumb-line even with the scribed line
I at the top ; hence the eye need only be directed to causing the
two lines to coincide at the bottom. To eusure accuracy, the
planed edge A, Fig. 2, should not be less than a foot in length.

These targets we erect beneath the line of shafting as shown
in Fig. 4, placing one target alongside of each shafting hanger,
the adjustment being made as follows: The planed edge A is
brought so as to just touch the stretched line shown in Fig. 1,
without deflecting it at all, and at the same time the plumb-line
B, Fig. 2, is brought to exactly coincide with the scribed line B,
Fig, 8. When so adjusted, the two arms of the target are nailed
to the pos carrying the shafting hanger. In wmaking this ad-
justment, two nails should be slightly inserted so as to sustain
the target, the target being tapped with the hammer until cor-
rectly. placed, when the nails may be driven home, taking care
that the adjustment is not altered by driving the nails. Fig. 4
represents two ot the targets in position.

We have now in the 5) aned edges A of the targets a rigid sub-
stitute for the stretched line, forming a guide for the horizontal
adjustrent ; and, to provide a guide for the veitical adjustment,
we take a straight-edge and place it as shown in Fig. 5, in which
A A is the line of shafting, B is a shafting hanger, C C C C are
targets, and F F is the straight-edge. We first place this straight-
edge against the planed face of the end target at D, and, placing
a spirit-level upon it, we set it level ; we then scribe a plain
mark on the edge A of the targets, at each end of the straight-
edge—a line as shown at . Carrying the straight-cdge to the
next pair of targets, we place one end even with the line already
marked on the cdge of the second target, adjust the straight-edge
level with a spirit-level, and wmark a line on the edge of the next
target. By continuing this process through all the targets, we
shall have marked on their edge faces (A, %ig. 2, and D, Fig. 5)
a horizontal line, say 15 inches below the line of shafting.

We next make a wooden gauge or square, such as shown in
Fig. 6, the edges. A and B being at a right angle, one to the
other, and our line on the edges of the targets being 15 inches
below the top of the shafting ; we mark on the side face of this
square the line C'in Fig. 6, which must be 15 inches below the
edge A. The application of the gauge or square is shown in Fig.
7, 1t being obvious that if the shafting is parallel we must sd-
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ust its height so that when the gauge is placed, as shown, the
ine C, on the guage must exactly coincide with the line D (Figs.
5 and 7) on the targets. By carrying this adjustment along at
all the targets, we shall have set the shafting true with the
lines marked by the aid of the straight-edge and spirit-level, and
therefore level. If there are sections of the shafting of different
diameters, we must provide for it as follows : Suppose the line
of shafting has sections of two inches, of 2}, and 2} inches di-
ameter, and that the line ¢ on the gauge is proper for the 2}-inch
eection. All we have to do is to mark on the gauge the lines D
and F (Fig. 6), one being 3 inch above the line C (Fig. 6), and
the other § inch helow it, because the section of 2} inches would
lift the gauge 4 inch higher, and the section of 2 inches would
let it fall § inch lower than the 2} inch section. Hence, for the
large section we use the line F (Fig. 6), and for the small section
of shafting we use the line D as the one to be set fair with the
line on the edges of the target. To facilitate setting the line on
the gauge with that on the target, we may, with a try-square and
scriber, carry the line on the target edge around on the side face
s short distance, as shown at D (Fig. 7).

To effect the horizontal adjustment, we proceed, as in Fig. 8,
in which A is the shaft, B the target, ¢ a straight-edge placed
against the edge of the target, and D a guage, and it follows that
the edges of the targets being set true from a stretched line, this
adjustmeut must be, when thus made, accurate. The thickness
of the gauge D must be varied to suit any variations in the sizo
of the shalting ; thus sections of 2} inches diameter would re.
quire D, in Fig. 8, to be § wider than it would require to be for
sections of 2} inches diameter (the difference being one half of
the difference in the diameters). It will be noted that in this
process any sag of the stretched line does not affect the accuracy
of the adjustmenc, which is a decided advantage over processes
in which this is not the cage, 1f the line of shafting is suspended
from the joists of a ceiling instead of from posts, the shape of the
target must be varied, the only priu.e necessity being that it
shall have the edge A stunding, in the positions shown in our
illustrations, plumb and true with the stretched line.

The advantage of this system is, that after the targets are
erected and the gauges made, we may go over the whole line of
shafting and ascertain exactly how much dteration it requires,
and then consider how much alteration shall'be effected. Suppose,
for instance, one end of the line is higher than the other, lifting
the low end unaffected ; again, lowering the raised end of the

line of shafting might entail the necessity of cutting a piece out
of many of the belts. Itis best therefore to go over the whole
line of shafting with the gauges and to mark near or upon the
targets in chal?( the amount the shafting is out and an arrow-
head denoting the direction in which it requires to be move
and then to decide how the adjustment may best be made to serve
the requirements of the belts, taking into consideration thelf
number, location, and degree of tension. As a rule, the adjust-
ment is best made to tighten rather than to loosen the belts ; but
where there are belts above, below, and on both sides of the line
of shafting, this becomes an important consideration.

In putting up a line of uew sggfting, the hangers may first b°
set to a stretched line passing through the boxes of the haugers i
and if this line is a very long one, it will be necessary to fasteR
it here and there to prevent currents of air from affecting it
After the shafting is put in place as near as may be, the target®
should be erected and the process described carried out, the tar
gets being stored away for future use,

—_————
THE SIZE OF THE GLOBE.

Its size has been determined, I have no doubt, to within & very
few miles, in what appears to us now a very simple manner. I
the first place, every section of the earth is bounded approxim:
ately by a circie, and mathematicians divide ali circles into 360
degrees. Hence if we can measure accurately the 1-360th
of this great circle, and if, when we have got that measure oV
into miles, we multiply it by 360, we get the circuwiference ©
the earth, that is to say the whole distance around it. Then ‘?y
dividing this result by something a little over 3 (3,1416 the r8ti®
of the circumference of the circle to its diameter)we find out ho¥
far it is from one side of the earth to the other. This gives
the diameter of the earth. As a result o a long series of obser” |
vations, it has been found that a degree measures as nesr #
gossible on the average 69} miles, It can be stated in inche®

ut it is near enough for me to give as a first statement of rest
that it is about 694 miles, and if you take the trouble ¥
multiply 694 miles, the average length of one degree, by 3
degrees, the number of degrees that there are all round Fh°
earth, you will find that the circumference is somethil
like 8,000 miles. Mark well the words ““on the average.” I’:.
truth, the earth is flattened at the poles, so that the length °0
the degree varies from the pole to the equator ; and hence th
diameter in the equatorial plane is in excess of the diameter fro®
ole to pole. These two diameters, expressed in feet, are a8 10
ows : Equatorial, 41,848,389 ; solar, 41,708,710,

—_——————————

Ways oF WASHING THE FACE.— There are several Wfo”le
ways of washing the face, and but one right. Towel, flann®
sponge are all out of place where the face is concerned. The:
hands only should be used. Doctor Wilson’s directions 8f8°
“ Fill your basin about two-thirds full with fresh water; di
your face in the water, then your hands. Soap the hands Wo'?
and pass the soaped hands with gentle friction over the Wh‘l’
face.. Having performed this part of the operation thorough!¥’
dip the face in the water a second time and rinse it complete b;
You may add very much to the luxury of the latter part of ¢
operation by having a second basin ready with fresh water
perform a final rinse.” But the care of the complexion requ! b
that not only the face, but the whole body shall be daily 8% d
jected to the bath. The sponge-bath is, perhaps, the best, ‘:.,
the temverature of the water must be regulated by the seP e
tions of the bather and by the season of the year. N0 ©
can deny the charm of clear, soft color in the cheeks and 1'5;
—and it must be an incorrigible complexion indeed that ¥
not yield to the measures that I have recommended. from

d fr

A FATAL case of poisoning by peach kernels is reporte 1,
Paris. The child is stated to have been less than six years °i “
and yet he had sufficient strength and perseverance to Obt’?v,
enough kernels to kill him. We doubt the storyas we fece'nd
it, but it cannot be too widely known that the flowers .tb°
kernels of the majority of peaches are poisonous, and eveliwe
leaves. Of late years some sweet-kerneled varieties have i
obtained from Syria, and been put into cultivation 1m 14
country, and it is doubtful whether one ounce of these ke'gar,
contain 8o much as a grain of hydrocianic acid. All mem Ty
of the genus Amyglalus contain more or less prussic 8¢l e
their flowers and fruits (the latter, of course, being the sto ut
the sweet almond possesses a very irfinitesimal quaqtltyrt’bu
the bitter almond and the peach and nectarine contain n‘:i bssr
quantities in their kernels. The apricot is a Prunus, 8P
like the plum, a bland and harmless kernel.

e
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DRAULIC FREIGHT AND PASSENGER ELEVATOR.

oisting apparatus is very noticeable and has largely
d to the extension of their use. Asa motive power

tlmeg ];88 necessarily taken the lead, but hydraulic power, as

verywhere available and essentially economic, so recom-
tself that ingenuity has been taxed to render it serviceable
ine, with the result of many failures and for the most
ifferent success. The large engineering firm of Messrs.
cthers & Co., whose reputation is well established as man-

R

ufacturers of effective hoisting apparatus for hotels, stores, mills,
mines, blast-furnaces, etc.—appliances characterized by great cer-
teinty of action, .ease of controf, and autematic stoppage in casp

of breakage or disarrangement of gear combination, as well as
economy in working—have studiously kept in view all that has
heen done in the way of failures and approximations to utilize
hydraulic power for elevators, and Lave largely experimented
themselves in the same direction. They have hnally decided that |
the invention of Mr. Cyrus W. Baldwin, of Brooklyn, of a
passenger and freight elevator, the result of a series of years of |
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investigations carried on under the patronage and supervision of
Messrs. W. E. Hale & Co., of Chicago, and known as Hale's
Standard Hydraulic Elevator, answers every requirement for the
purposes to which it is suitable, and they have accordingly secured
the manufacture for the Kastern States.

An examination of the construction ef this elevator, and of its
working in large edifices in our chief cities, is amply confirm-
atory of their judgment. It will be interesting to many of our
readers to indicate its main features, including the safety appli-
ances superadded to the several working parts by which the
platform is protected from all descriptions ogdisuter that have
occurred in the use of elevators.

The motive power heing water, the weight and pressure are
obtained by drawing it from a tank in the upper portion of a
building, er from the city mains, the water flowing into the cyl-
inder. The carriage is raised by drawing the water from the
cylinder below the piston, the valve leading to the exit pipe
being opened by the operator drawing the rope. In this operation
the normal pressure o? the atmosphere on the water of the piston
is a contributory power. In the descent of the carriage, the cyl.
inder, which is always full, rises to the upper end. The system
is one analogous to the compensation balance. The counterpoise
of the cage exists in the continued weight of the block and piston,
so that tie resistance to be overcome is simply the load and the
inertia of the working Earts ; but these are reduced by the weight
of the air (15 lbs. to the square inch), gained by the escape of
water, the absolute weight of the water acting on the piston and
the pressure with which it is conveyed from the city main, or,
where a tank is used, that varying pressure arising from differ.
ence of level between it and the cylinder.

It will be seen that the carriage is secured to the {)iston by
several ropes, which Eass up over a fixed pulley-wheel, thence
to a weighted ginblock, their standing parts being firmly secured,
The ease of control is obvious. The elevator is so constructed
that it can not fall more than a few inches ; for its course will be
almost instantaneously arrested should the wire-lifting ropes
part. In a large building requiring several elevators, all can be
connected with one system of pump and tank supply ; just as, in
case of the steam elevator, several are operated by steam from one
boiler.

There is to be, we are confident, a large demand for the
Hydraulic Elevator for use in private residences in this and other
cities, as they can be connected with the usual pump and tank
system by simply increasing its capacity to meet the require-
ments of the elevator.

We here furnish an illustration of Messrs. Otis Brothers &
Co.’s Elevator.

To extreme simplicity Hale’s Standard Hydraulic Elevator
adds the advantages of stability of construction, extreme econo-
my through the minimum of water and water-power employed,
the setting aside the necessity of engineering skill in its manage-
ment, its readiness for use at all times, its absolute safety, and
freedom of the cylinders from any the least possible friction as
regards the gearing and light-running qualities. Scientific Amer,

G

DIETING FOR HEALTH.

Dieting for health, says Hall's Journal, has sent many a one
to the grave, and will send many more, because it is done in-
judiciously or ignorantly. One man omits his dinner by a her-
culean effort, and thinking he has accomplished wonders, expects
wonderful results, but by the time supper is ready he feels hungry
as a dog, and eats like one, fast, furious and long. Next day he
;: v;?;-se, and “don’t believe in dicting” for the remainder of

is life.

Others set out to starve themselves into health, until the

- system is rcduced so low that it has no power of resuscitation,
and the man dies.

To diet wisely, does not imply a total abstinence from all food,
but the taking of just enough, or of a quality adapted to the
nature of the case. Loose bowels weaken very rapidly—total
abstinence from all food increases the debility. In this case food
should be taken, which, while it tends to arrest the disease,
imparts nutriment and strength to the system. In this case
rest on a bed, and eating boiled rice, after it has been parched
like coffee, will cure three cases out of four of common diarrheea
in a day or two.

Others think that in order to diet effectually, it is all import-
ant to do without meat, but allow themselves the widest liberty
in all else. But in many cases, in dyspeptic conditions of the
system particularly, the course ought to be reversed, because
meat is converted into nutriment with the expenditure of less
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stomach power than vegetables, while a given amounnt of work
does three times as much good, gives three times as much nutri-
ment and strength as vegetable food would.

———e el - e
BCIENTIFIC ITEMS.

ALL sorts of vessels and utensils may be purified from smells
of every kind, by rinsing them out weil with charcoal powder,
after ht.he grosser impurities have been scoured off with sand and
potash.

THE {;aper sheathing invented by Capt. Warren for preventing
the fou 'ng of ships’ bottoms proves to be a success, as the
Serapis, after a voyage to India and back, and two months in
dock, was found to be quite clean, except where the jelly fish had
attached themselves to portions of the cement from which the
paper had been removed by abrasion.

PorisHING VENEER Woop.—After scraping up veneer, first
give a coat of size for stopping up grain, then colour or stain, an
proceed to polish. It is a great mistake to use too much oil.
For all hard woods the polishing is the same, but not for stop-
ping, as size is generally used for dark woods, aud plaster or
chrome for light. Putty-lime is a good stain for Hondaras
mahogany, chestnut, and other woods.

Pror. W, HoFFMANN directs attention to the spontaneons
ignition of hydrogen. The phenomenon has been noticed in
works where large quantities of chloride of zinc are prepared.
Fragments of the zinc, when very porous, are lifted above the
liquid during the violent evolution of the gas, and act in the
same way as spongy platinum in the presence of hydrogen an
air. He, therefore, recommends the preparation of zinc chloride
out of doors. The ignition of the hy n can be shown by
treating a few kilogrammes of finely divided zinc with acid. The
zine dust may even ignite upon contact with water.

Long FasTs. —Business men are.apt to fall into a very danger-
ous habit of dispeusing with their lunch in the middle of the
day. The pressure of engagements makes minutes important,
and the few required to eat a lunch cannot be conveniently
given. Frequently nothing is esten between breakfast and six
o'clock dinner. The fast is too long. Hardly any constitution
can stand it permanently. The consequence is dyspepsis, with
its low spirits and all its other accompanying horrors. It i8
not necessary to live to eat; but man must eat, and eat often.
to live and be well.

CoPY BY PHOTOGRAPHY.— Mr. H. Pellet, s French chemist,
has invented a new glrooess for the pnrfou of making photo-
graphic copies of mac iner'yI", drawings, plans, maps, &c., in blue
lines on & white ground. This process (according to La Natur¢)
is based upon the peculiar groperty of perchloride of iron, by
means of which it is changed into protochloride on exposure 10
light. The inventor prepares a sheet of paper by first dirplns
it in & solution cemposed of 100 parts water, 10 parts of per
chloride of iron, and 5 parts of oxalic acid. This process renders
the paper very sensitive. The paper can be sized as desired b
the addition of isinglass, gelatine, or other substances. M
Pellet calls paper so treated cyanafor paper, and when dried it
the dark may be kept for almost any ﬁ:lgth of time, When it
is desired to make a drawingon trausparent paper, the drawing
is stretched over a dry sheet of the cyanafor and s plate of glass
placed over this, after which it is exposed to the light. en
the full rays of the sun in summer are allowed to fall on the glasé
it requires from one-fourth to one-half minute to decompose the
perchloride of iron. The parts, however, directly under the linc®
of the drawing, being protected, do not become affected by the
light. In winter douhle this time is required. and in cloudy
weather from two to six minutes. The paper isnow dipped in *
bath of prussiate of potash, the solution being in the prrt;ﬁl'“,"n
of 18 or18 of the prussiate to 100 of water, and the pe 9’,“1‘
where unchanged becomes blue, the changed surface remaining
white. The surface of the sheet is then freely washed in watehs
and dipped in a solution eomposed of chlobydric, 8 to 10 parts:
aud water 100 parts, and again washed off in water when t!
drawing appears in distinct blue lines.

>
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We here copy from the American Architect and BM'M’M_
News, the designs which show the proposed alterations a8 S“A
mitted to the committee by the successful competitor, Mr. J. in
Voydagh. The description of these arrangements are printed }
the paper above named dated August 31st, 1878.
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THE INFLATION

CAPTIVE BALLOON OF 1878,

or'{he * captive” balloon now inflated in the Place du Carrousel
t he Tuileries is an object of wouder to Paris at the present
ai Viewed from the Arc de Triomphe or any part of the
lqu drive of the Champs Elysée, half of its full height shows
hi'et.e western fagade of ‘the Tuileries, and_we observed it
ilonly In view a day or two since when at I?ent-Bourg, 30
Blg "eters (19 mailes) from Paris, when attending the trial of
W8 at that place.
the o S12¢ is something extraordinary, and we shall merely give
of th_gul‘es, omitting the glowing description of the appearance
at .8 remarkable city, which shows better than most others
lay, OFd's-eye view, owing to the size of its main streets, the
ge b‘llldings and parks, the green avennes, and the winding
and wide quays of its beautiful river. )
fag,, ® halloon has a diameter of 118 feet, and stands, when in-
b 180 feet high. 1t has 43,057 square feet of surface, and
Prae T8Nt of the envelope is 8,800 pounds. It has eight super-
adherent tissues, of alternating silk and caoutchouc, the
bric being varnished and painted with zinc white ; 4,000
of material which is 1'10 meter wide, are used for each
excess of 0°10 meter being overlap for sewing the silk
0g the gum goods, as the case may be. [Each meter of
Costs 14 francs. The cord netting is 11 millineters in
€T and weighs 6,600 pounds.
cubic contents ave 847,598 cubic feet, and the cost of the
®Nierprise a little over $100,000. The height of ascen-
fra 0 netres (1,968 feet), and the charge for each person
formi N¢s. The car is anpular, being 6 meters in diameter,
teen?S & circular gallery 1 meter wide, with partitions, aroupd
tin Tl aperture of 4 meters. 1t carries 50 persons at a trip,
3,000 506 at an average of 60 kilos each; total living burden
% (6,600 pounds).

T
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e
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the e c"!ﬂe traverses an underground tunnel in its passage from

im: 10g engine to the balloon. The inflation takes a week
hinedb' 8t a cost of 62,000 franes, the gas being hydrogen, ob-
kilo. fy tl.le chemical reaction of 100,000 kilos. of iron, 200,000
Sariee g! 8cid, and 500,000 liters of water. The gas traverses a

M tol;‘inﬁers, and is collected in a large reservoir and thence

\e balloon.—Scientific American.

OF THE BALLOON.

A REMARKABLE FOSSIL.

The August number of the dmerican Naturalist contains a
description by Prof. E. D. Cope, of this city, of a new Saurian,
from the Rocky Mountains, which even exceeds in proportions
the monsters already discovered in any region of the earth. A
vertebra of this beast has been received in Philadelphia whick,
when complete, measured over six feet in elevation, which gives
a thigh-bone of twelve feet in length. The construction of this
vertebra is astonishingly light ; the walls and processes being
as thin as pasteboard aud paper. In fact, such a structure was
clearly incapable of sustaining the weight of the muscles, so
that it becomes an interesting question as to the mode of life of
such a being. As the bones are somewhat like those of deep-sea
fishes, Prof. Cope suggests that this and similar species walked
on the bottom of the sea and browsed on the alge and other
::ﬁetstion which grows on the shore or banks. This animal is

ed Amphicelias fragillimus.

A Massive DRAIN PipE MACHINE. — Prof. E. V. Gardner
lately delivered a lecture in London on *Clay and the Potter.”
We tind therein a description of what is called the plunger drain-
pipe making machine. It occupies two floors of a large build-
ing, and consists of a steam cylinder 3 feet 6 inches by 4 feet;
within the cylinder is a piston. The piston-red-is attached at
its lower end to a plunger. This plunger stands over and fits a
dough chest. The bottom of the dough chest has & mold at-
tached, which forms the socket of the pipe. At one time the
cylindrical portion of the pipe and the socket were made in two
distinct operativns, and were afterwards luted and joined together.
The dough chest is first filled with dough, then the engineer actu -
ates a steam lever, when with a mighty blow down comes the
plunger, and forces the clay into every crack and crenny of the
socket mold. The next motion of the machine removes the socket
mold and raises a table to support the pipe in its passage out
of the machine. A second blow from ths plunger Selivers the
pipe socket complete, & wire cuts off the pipe to & proper length,
and & travelling table removes it from the machine. This ma-
chine will turn out frem 12 to 50 drain pipes a minute, accord-
ing to their diameter. Pipes of 18 inch or 2 feet diameter are
manufactured at the rate of 40 or 50 an hour.

A —
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THE ACTION OF BRAKES.

The remarkable and unexpected results obtained during the
elaborate experiments with railway brakes, made a few weeks
ago on the London and Brighton line, formed the subject of the

aper read by Capt. Douglas Galton, at the meeting of the

nstitution of Mechanical Eugineers held in Paris. These experi-
ments form the first of & series which it is intended to make
with the view of ascertaining (1) the actual pressure required to
produce a maximum retardation of the revolving wheels at differ-
ent volocities ; (2), the actual pressure exerted by the different
forms of continuous brakes now in use ; (8), the time required to
bring the brake-blocksinto operation in the several parts of the
train ; and (4), the retarding power of the existing continuous
brakes, tested on treins running under similar conditions of
weight and speed. From the enumeration of these heads it will
be readily understood that, when completed, we shall have the
most important coutribution to the literature of the brake ques-
tion which has hitherto been made ; and the first instalment,
contained in Capt. Galton’s paper, is sufficient evidence of the
probable value of the series. The experiments described were
undertaken to ascertain the co-efficient of friction between brake-
biocks and wheels, and between the wheels and rails, both
when the wheels are revolving and when skidded It is scarcely
necessary to iusist on the importance of ascertaining by actual
test the exact value of a co-eflicient upon which the whole system
of brakes depends, and the engineering world is much indebted
to the London and Brighton Railway Company for the manner
in which they have taken up the guestion, and facilitated the
carrying out of the experiments. q['he experimental van, with
the recording apparatus, wers designed and constructed by Mr.
Westinghounse and Mr. Stroudley regpectively, but for our present
purpose it is unnecessary to give a description of the meanstaken
to obtain the results. The latter are unquestionably as correct
as ingenuity and care could make them, and if they are remark-
able, they serve to show that it is the unexpected that always
happens.  The experiments under notice were made at the end
of May near Brighton, the first day being dry, the second stormy
and the third fine, with showers. There was thus a sufficient
variety of weatlier to render the experiments of more value than
they might have been if made under uniform conditions, but
there was not time to collate all the results before sendingin the
paper. Capt. Galton, theretore, exhibited only a few of the
dingrams tuken, but these were of so remarkable a character as
to excite the keenest attention of the engineers present. In ex-
periment No. 15, May 28th, the bruke-van was slipped when
travelling at the rate of 40 miles an hour, The pressuie on the
brake-biocks remained nearly constant during the experiment,
and being greater than that required by the co-cflicient of friction
between the brake-blocks and wheels, due to velovity, the friction
increased so rapidly as to cause the wheels to skid immediately.
The triction at once decreased rapidly, but rose again as the
speed diminished, attaining the maximum as the train came to
rest, which it did after many jerks in 124 seconds. In experi-
ment No. 16, May 28th, the van was again slipped—the speed
being 46 miles. The pressure of the air was less than in the
previous experiment, and it was gradually diminished during the
experiment ; consequently the pressure on the blocks was corres-
pondingly reduced. At first the friction between blocks and
wheels decreased slightly, but, when the velocity diminished,
the friction increased rapndly, and the vai came to rest without
a jerk in 12 seconds. Thus the quicker stop was made by the
revolving wheels which originully were travelling at a higher
speed than 1 the case of the skidded wheels. This effect was
exhibitcd in a decided form by experiment No. 3, May 28th, in
which the speed was 444 miles.. The pressure applied to the
blocks wus sufficient to skid the wheels ut once, and the diagram
shows that the co-eflicient of friction between the blocks and the
wheels decreased immediately after the skidding, and did not rise
until the end of the experiment, while the tractive force on the
draw-bar, at first increased by the act of skidding, largely de-
creased ns soon as the wheels were "eld by the blocks. In
experiment No. 4, May 29th, the engine and van were bronght
to rest from a speed of 3v miles an hour. The air was allowed
to escape from the eylinder through a small hole after the brakes
were appiied, so that the pressure decreased during the whole
experiment.  The diagram in this case shiows that the retardin
force due to the pressure of the blocks was at first diminisheg
until the reduction of velocity reached the point where the in-
crease in the co-eflicient of friction was sufficient to overcome the
effect of the diminished pressure applied to the blocks. At this
point the retarding effect was increased, and the wheels were
skidded. The curve immediately rose in a nearly vertical line,

showing that the co-efficient of friction became very great as the
wheel came to rest-—the time during which the wheel was partly
rotating, partly slipping, being almost inappreciable, 1mme
diately afl:;er the rise 313 curve fell to a point far below it
original position, thus showing that with skidded wheels there
is a great diminution in the retarding effect of the brakes.

the velocity continued to decrease the curve steadily rose, thus
showing that the co-efficient of friction between the rails 8B
skidded wheels increases as the velocity diminishes. At the
moment of coming to rest the co-efficient of friction becam®
very great. The results obtained in these experiments may
taken as a fair sample of the series ; from which we learn that
the application of brakes to wheels does not appear to retard th®
rapidity of their rotation, but when it falls ﬁelow that due %0
the speed at which the train is moving, immediate skidding ¥
almost inevitable. The resistance resulting from the applicatio?
of brakes without skidding is greater than that caused by skidd
wheels  During the moment of skidding, the retardirg fore®
inereases enormously, but immediately afterwards falls to Jes®
than what it was before skidding. The pressure require
skid is much higher than necessary to hold the wheels, and 8P
pears to have a relation to the weight on the wheels themselV
as well as to their adhesion and velocity. On this point C&%t'
Galton says : — “ It would seen: that the great increase in 3
frictional resistance of the blocks on the wheels, just before 80
at the moment of skidding, due to the increase in the co-efficie2
of friction when the relative motion of the blocks and the wh
becomes small, is what destroys the rotating momentum o
wheel so quickly.”” With constant pressures the friction betwes®
the blocks and the wheels increases as the velocity dec 1
until, as the experiments proved, the wheels are skidded. B®
it was also discovered that in order to obtain the maxtm““:
retarding effect the wheels ought never to be skidded, but th
pressure on the wheels should at all times be just less than
required for skidding. In order to effect the desired result, the
the pressure between the blocks and wheels ought to be V&
great when first applied, gradually diminishing e the trsi®
comes to rest. Sucg an outcome from these experiments di‘:
closes the fact that all the hand-brakes, and most of the coB 0
uous brukes, have been designed to suit conditions which
not exist in practice. The old saying—you can do no more ¢ fal
skid—is shown to be utterly erroneous, and the most success it
brake is that one, the inventor of which has unconsciously, 88 *
seems, grasped the true principle.

That the skidding of wheels is not the best way to stop 8 trai®
has been known and urged persistently by some railway me%
and the drivers and guards on most lines have orders to relé
the brakes when the wheels skid ; but, until these experime®
demoustrated the fact, not a few drivers and others, engid o8
amongst them, firmly believed that the skidding-of wheels ';l
the readiest method of stopping. It has been objected to mos o
because of the wear of the tires—flat places being highly Object‘?‘h
able. So long ago as 1846, Mr. Gooch, while connected ¥
the South-Western Railway, issued a rule to his men that Wh”‘.
were not to be skidded, and if skidding did take place the D! 408
were to be immediately released and applied again. Mr. Tomli®¥
said that every practical engine-man knew that the skiddlni{"
wheels was a great mistake ; but we venture to think that
Towmlinson need not travel far to find plenty of practical ?”E'nho
men who would argue the poiut with Eim. The gentlemad v
preceded him in the discussion, Mr. Haswell, expressed his 1
prise at the results of the experiments described by Capt. G‘lton:
as- the Newark trials had led the commissioners to form 8
trary opinion as to the value of skidding. Mr. l?n‘ﬁ"“’n
Winterthur, speaking from practical experience on lines of be x
gradientsin Switzerland, declared that if the wheels were 8Kl hst
much of the retarding force was lost, Mr. Yeomans said ‘:aﬂr
when the vacuum brake was first applied on the MetrOPOuve
a vacuum of 15 in.(7) was found to skid the wheels. The dn,vted
werc, therefore, ordered not to exceed 12in. He contrové
the opinion that the greatest pressure ought to be appl"’d o
and thought that a sudden application of brake-power destroy’
the wheels.  Unfortunately no reasons were offered for be
opinions, save that Mr. Yeomans had seen wheels that ha rakes:
destroyed by the sudden application of the Westinghouse b con*
He considered that Capt. Galton’s experiments had onlyul in-
firmed what was well known, and that, to obtain any usef ¢
formation, experiments extending over many years of ‘t be
service were necessary. The companies, however, it m“’e‘ﬂ,
remembered, have had the hand-brake in use for many y'i‘h
and it has been left to persons not specially connected. oslly
railway worl: to point out that the hand-brake is radi
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Wrong—for, as every one knows, it is impossible to always avoid
skidding with it. In view of that fact, and of the statement
that the evil effects of skidding were well known a quarter of a
Century ago, it does not say much for the inventive skill of
the profession that hand-brakes were not long ago improved off
our trains. The explanation of the diminished retarding force
When the wheels are skidded is most likely that given by Prof.
Kennedy, thongh it might be worth while to study the question
experimentally by means of heavy weights resting with a small
Burface on a metal rail. As long as wheels revolve, says Prof.
Kennedy, the surface in contact with the brake is continually
changing, so the tire does not become highly polished, but
directly the wheels are skidded there is theoretically only a point,
&nd practically only a very small sarface, taking all the friction
getween the rail and the wheel. This surface must be almost
Instantaneously polished, and the wheel consequently slips along
With the least friction possible between it and the rail; for, as
18 shown by the experiment, the friction increnses as the velocity

ecreages. The paper has now, however, drawn attention to the
Subject, and it is to be hoped it will be worked out in a thoroughly
Sclentitic manner. Capt. Gulton deserves thanks for what he has
already done, and it is not too much to expect that the companies
8enerally should afford facilities for carrying out further experi-
Wents.— English Mcchanic.
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THE COOLING OF STEEL DURING HARDENING.
By JosrHuA Rosk, M.E.

One of the most serioun losses common to our tool and imple-
Ment manufactories is that of the cracking and splitting of steel
l“nng the hardening process. Not only is the articl: or piece,

08t after having incurred the cost of its manufacture, but in
Dany cases the completion of the machine of which it forms a

It is arrested until the lost piece is replaced. Iu many cases
this ig done at increased expense, because the piece has to be
Made singly instead of with a number of others, involving as

uch setting of machine and adjustment of tools as would be

uired for a large number of pieces. Successful hardening and
4 Mpering is indeed, even under ordinary and unvarying condi-
f“’n“: considered and kept as a trade secret, Visitors are excluded
,;0'11 the hardening and tempering room. In some cases the
i ethod of heating, in other cases the material used for heating,
D yet others the cooling mixtures form the supposed secret. As

Matter of fact, however, some of the very best tvol manufac-
i‘““‘—l's employ the simple open fire or furnace and water, and it

Probable that with these two simple agents good cast steel
itn be ag successfully and properly hardened for any purpose as
he %20 be under any other process, and the advantage gained by

.t‘tmg in fluxes consists in increased expedition and the neces-
hﬂr a less expert manipulation.
© splitting or oracking of steel occurs during the cooling
wit of the hardening process, and is to be easily avoided even
h the most unfavourable of steels, if the conditions of cooling
toe Made to conform to the form and size of the article. The
he.l“:f is, in a majority of cases, performed by dipping the
Pe ted steel in water ; and the manner in which the dipping is
‘me‘i:med may be made at will to crack, warp, or straighten the
we he instant the surface of a piece of red-hot steel enters the
g * & rapid contraction of the submerged portion takes place,
the Unless this contraction is kept equalised to suit the shape of
Brticle, the side or part most contracted with bend hollow,

th‘:‘,mg the diametrically opposite metal to bend to accommodate
w i;“ger curve. Suppose, for example, we heat a piece of steel,

iy 8quare and 12 inches long, to red heat, and dip it slowiy

Water, g0 that one side of the square will strike the surface
tﬁe:ﬂd evenly, then that surface will contract while the diame-
lowe Y opposite or upper surface will remain expanded ; the
If'thr face will curve to a concave, the upper one to a convex.
©0, such a bar were curved during the heatiug process we may
v to straighten it by dipping it s%owly in the water with its
m‘ye‘. side downward. If it was bent at one end only we
dip at that end first diagonally and with the convex side

i ow"d- If, Lowever, we dip it with the length lying either
mck'l“lly or horizontally, we are apt to warp it, no matter how
‘b{) it may be dipped, and the reason is, in addition to
ve, as follow : — Experiments have demonstrated that

ater of the harg‘:xess of steel depends upon the

o 8 with which its temperature is reduced frow, abott
Ry al few degrees below 5002, and metal heated to 500°.
surrounded by a temperature which renders the

'Q'i” of water under atmospheric pressure impossible ; hence
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so long as this temperature exists the steel cannot be in contact
with the water, or, in other words, the heat from the steel
vapourises the immediately surrounding water. The vapour thus
formed penetrates the surrounding water and is condensed, and
from this action there is surrounding the steel a film of vapour
separating the water from the steel, which continues so long as
the heat from the steel is sufficiently great to maintain that film
against the pressure of the water and the power of the ‘water
which rushes towards to the steel to fill the spaces left vacant by
the condensation of the vapouras it meets a cooler temperature
and condenses. The thickness of the vapour film depends mainly
upon the temperature of the steel, but here another consideration
claims attention. Asthe heated steel enters the water the under--
neath side is constantly meeting water at its normal temperature,
while the upper side is surrounded by water that the steel has
passed by and, to a certain extent, raised the temperature of.
Hence tze vapour on the underneath side is the thinnest,
because it is attacked with colder water and with greater force,
because of the motion of the steel in dipping. Suppose, now, we
were to plunge a piece of heated steel into water, and then slowly,
move it laterally, the side meeting the water would become the
hardest, and would be apt to become concave in its length.

From these considerations we may perceive how important a
matter the dipping is, especially when it is remembered that the
expansion which accompanies the heating is a slow process
compared to the contraction which accompanies the cooling
(although their amounts are of course precisely equal), and that
while unequal expansion can only warp the article, unequal con-
traction will in a great many, or, indeed, in most cases cause
it to crack or split.

After an article is dipped to the required depth it should, if
straightness is of importance, be held quite still until reduced to
the temperature of the water, because, if taken out before so
reduced in temperature, it is especially apt to crack ; and it is
better to have a deep tank of water if the body of the metal is
great, so that the steel may be dipped slowly downwards, and
become cooled sufficiently rapidly to harden without any lateral
movement, except it be after the steel has lost its redness.

When a piece of steel requires to be hardened at one end only,
the dipping must be performed with a view to make the gradua-
tion from the soft to the hard metal extend over a broad section
of metal, for if the junction of the hardened with the soft metal
is abrupt, the hardened end is apt to break short off, The method
of dipping, therefore, is in this case to plunge the end of the
steel vertically into the water to a depth a little more than
equal to the depth it requires hardening, and, after holding it
still there until it is black hot (that is, as soon as its redness
is gone), dip it slowly a little deeper, and then raise it up to
the amount of the increased dipping, and slowly immerse again.

When a piece of metal requires %mnlening and tempering at
one part only, we may heat the steel back of the part to be
tewpered to redness, and dip the article so as to barden the
required part, and leave sufficient heat in the contiinouu metal
to raise the temperature of the hardened part enough to temper
it. This plan is always followed in the tempering of lathe and
planer tools, flat drills, etc. If, however, the method of dipping
18 to hold the steel in the water at an even -depth, after the
immersion the temper-colour will be very narrow, while, if the
steealdis raised and lowered in the water, the colour-band will be
broad.

-

RESTORATIVE SoUP FOR INVALIDS.—Take one pound of per-
fectly fresh beef or fowl, chop it fine, add eight ounces of soft
or distilled water, five or six dn:ips of pure hydrochloric acid, 80
or 40 grains of common salt, and stir well together. After three
or four hours the whole is to be thrown on a hair sieve, and the
fluid allowed to pass through with slight pressure. On the flesh
residue in the sieve pour slowly two ounces of distilled water,
and let it run through while squeezing the meat. There will be
thus obtained about 10 ounces ¢f cold juice, possessing a plea-
sant taste of soup, of which a wineglassful may be taken at plea-
sure. 1t must not be warmed, at least not to a greater extent
than can be effected by filling s bottle with it and standing this
in hot water, since it 1s rendered muddy in heat, and deposits a
thick coa?nlum of albumen with the colouring matter of the
blood. Iffrom any special circumstance, such as a free secretion
of gastric juice, it is deemed undesirable to administer an acid,
the soup may be well prepared by merely soaking the minced
meat in plain distilled water. ‘ Children will frequently take the
raw meat simply minced when they are suffering from great de-
bility. One teaspoonful of such meat may be given every three
or four hours.

S
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REPAIRING WATER FPIPES.

When water pipes are burst by the frost, it is easy to repair
them in the following manner. The break is usually as seen at
a, and is caused by the expansion ot the water in the pipe when
freezing. In repairing such a break in a lead pipe, first bring
the edges near together by hammeriug, then scrape the surface
sround the broken purt, and solder it ; or the piece may be cut
out, and a new piece inserted. But for iron pipes, and for leud
pipes, when it is not convenient to solder them, a different
plan may be followed. A strip of stout canvas soaked in a
melted cement, made of pitch and brick dust, is wrapped around
the pipe, as shown at b, until the injured part is covered, or a
piece of sheet rubber may be used as at ¢, taking care that the
edges do not meet over the break. If the broken edges of the
pipe are sharp and likely to cut the covering, file them down.
After the wrapping is placed, it is ““served” over with copper
wire or tarred hemp as illustrated at 4. A ““serving’ mallet
is used for this purpose ; it is made of a piece of wood hollowed
to fit the pipe, and with a hole bored through from the center of
the hollowed part to the top of the haudle. The wire or hemp
is passed through the hole, and us the mallet is made to rotate
around the pipe it lavs the cord or wire in an even coil upon it.
The wrapping may be laid tightly Ly pressing upon it as it
enters the handle of the mallet, or by twisting it once around
the same as it comes from the ball. When it is firmly bound,
the end may be fastened in any secure manner, and the whole
covered with a coating of the pitch aund brick dust. These
directions will apply to all sorts of pipes where the pressure
is not very great ; otherwise the wrapping will need to be made
stronger to resist the greater pressure.

—_———— - ——

AMERICAN STEEL.

Only sixteen short years ago the converting of iron into steel
was virtually an Eunglish monopoly, and Sheffield defied the
entire civilized world with her Jessop and Sanderson steel. Our
agricultural implements, our tools, our cutlery, required the
constant importation of that English metal. To Pittsburg alone
belongs the credit of having in a remarkably short space of time
reversed the picture, and no industry, perhaps, in these entire
United States has made such rapid progress, especially during
the last two years, as the manufacture of steel. It may sound
strange, but it is nevertheless true, that the manufacture of
steel teeth for horse-rakes is received at Pittsburg from England,
and the steel now made there is more and more sought for in
Europe, as the better quality of our material better suits certain
purposes. The letter book of one of the leading steel manu-
facturers who sells steel to cutlery and agricultural-implement
makers all over the couutry, shows that the latter invariably
acknowledge that, though their orders were to make tools from
English steel, they would no longer submit to that Erejndice,
as tests made over and over again proved that the Pittsburg steel
was equally good, if not superior in quality. The very fact that
such an abundance of it is made in Pittsburg now, and made
fit to be used for rails as well as for the fine springs of clocks,
is claimed as sufficient evidence that the city has reached that
eminence in stee) manufacturing which would enable this coun-
try to get along easily if there was not a pound of steel imported.
The prejudice for the English material only keeps as yet the
importation business alive, but day by day it is growing less.
Our hammers, our axes, our saws, in fact all our tools, are now
being made of the American metal, and the steel manufacturers
are continually experimenting with still better ore, which they
begin to draw in large quantities from North Carolina. — . ¥,
Herald.

——e e et -+ —————————

CURE FOR SUNSTROKE AND APOPLEXY.—A New York physi-
cian says : 1 believe sunstroke and apoplexy can be cured almost
surely, if taken in any kind of time.

1. Rub powerfully on the back, head and neck, making hori-
zontal and downward movements. This draws the blood from
the front brain, and vitalizes the involuntary nerves.

9. While rubbing, call for cold water immediately, which
apply to the face and to the hair on the top and side of the
head.

3. Call for a bucketful of water as hot as can be borne, and
pour it by dipperfuls on the back, head and neck for several
minutes. The effect will be wonderful for vitalizing the medulla
oblongata ; it vitalizes the whole body, and the patient will
generally start up into full conscious life in a very short time.

A SUBURBAN VILLA.
(See page 307.)

The perspective and plans presented to the readers show 8
design for a villa.

_ Itisa frame building, with cellar walls of brick. The frame
is sheathed with matched boards, with sheating over them pre-
vious to clap-boarding.

The interior arrangement of the house is good. On the first
ﬂoo;‘ there is a dining-room, 14 x 22 feet; a library, 14 x 138 feet;
a billiard-room, 14 x 18.6 feet; a parlor, 14 x 21,3} feet; and &
kitchen, 14 x 19.8 feet. Off the kitchen there is a stére.room,
7 x 8 feet, while between the latter and the dining and billiard-
rooms there is a butler's pantry. A hall extends nearly the
entire depth of the house, and at the end of the same there i8
an office 7.6 x 10 feet. On the front and side there is a largd
piazza, and there are bay-windows in each of the four principﬂl
rooms.

On the second story there are five bed-rooms, one 14 x 19 feet;
one 14 x 15.6 feet ; one 14 x 19.6 feet ; one 14 x 16.8 feef ; and
one 12 x 14 feet. There is a bath-room 7 x 13 feet, and a dress-
ing-room 7 x 11 feet.

A LATHE-CENTRE GRINDER.

The accompanying engraving shows an ingenious metho

d of

applying an emery-wheel for grinding lathe-centres. The ﬂs'f‘al
process occupies considerable time, and is not unaccompani® d
by & risk of injury, which it is at all times advisable to 8VO!

when possible. The patent lathe-centre grinding machin®
manufactured by Messrs. Simon and Co., can be fixed to any
lathe in & couple of minutes; will grind the centres true witho?
destroying the temper, and insures accuracy that can only 1

obtained by the usual means, with the exercise of couside{"’b]e
skill. The holder is held in the slide-rest as shown, the Spln‘.llo
carrying the wheel being conical, so that any wear can te readily
taken up by turning a screw. The spindle is surrounded by 8°
oil-chamber, thus obviating the necessity for frequent lubrication
and avoiding the risk of damage from the neglect to whieh *
general tool is usually subjected in a large workshop. To P'“d
vent any dust entering the beariug, a leather washer is P,l“?e

in the holder. The standard carrying the pulleys for the d"“.'":‘g;
belt is made of iron pipe, and is readily adjusted as to helg

and distance between pulleys. This centre-grinder hus be:ﬂ
tried for some time at the North London Railway Worksyn%g oi'

and, having proved successful, and afforded another insta!
the utility of the emery-wheel, is introduced to the notice

machinists.
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PERSPECTIVE VIEW OF VILLA.
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SECOND.FLOOR FPLAN,
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POISONING WITH ARSENIC.

A recent criminal case in Paris, relating to poisoning with
a;senic, presents various features of interest %rom a scientific point
of view.

The facts are briefly these : On the 9th of September last year,
the wife of a druggist named Danval died of an i{)l-deﬁned malady.
The first symptoms—vomiting, accompanied by diarrhewa—were
followed by a generel wasting away . then the vomitings and
diarrheea recurred with greater violence, accompanied by an in-
cessant cough, night perspiration, and a sensation of burning at
the stomach. On the 8th of September, she complained more
than ever of this burning sensation, also of her tongue being
dry and stiff, and her legs nearly paralysed ; next day she died,
She had been eightecn months married.

The doctors who attended her were of very different opinions
as to the nature of her illness—Dr. Dervillez suppesed muscular
and visceral rheumatism ; Dr. Renault, a nervous affection ; Dr.
Covin, a commencement of typhoid fever. It should be added
that tiie Drs. Renault and Covin who attended the patient last,
prescribed bromide of potassium, bismuth, and finally chlorhy-
drate of morphine.

The character of this woman’s death, and the singular conduet
of Danval, excited public attention, so that fifteen days after
death an exhumation of the body was ordered, and experts were
called in to make a chemical and medical examination of the
body—M. L’Hdte for the chemical part, and Drs. Bergeron and
Delens for the medical. Dainval was arrested, tried in May, and
sentenced to penal serviture for life.

The nature and results of this scientific examination (as they
are described in La Nature) we shall now consider. The experts
first noted the remarkable state of preservation of the alimentary
canal, which retained the normal colour, and showed no alteration.
Having ascertained the absence of all organic poison in the
organs, they searched for arsenic, a substance which has, in a
high degree, the property of conserving the tissues. They used
one of Marsh’s apparatuses, taking all possible precautions, and
making sure that the reagents used were absolutely free from
arsenic. The organs were carbonised with sulphuric acid by
the method of Flandin and Danger, then the acid liquid was in-
troduced into the apparatus. The experts observed the forma.
tion, on saucers, of spots, which they proved to be spots of arsenic,
by means of the usual reagents. Repeating this examination on
the various organs of the body, they found that there was arsenic
not only in the liver, but also in the stomach and the intestines,

On the other hand arsenic was not found either in the saw-
dust or in the wood, or in the aromatic preparations mixed with
the sawdust round the body. The experts further examined
the medicines pregared by Danval, which might have incidentally
contained traces’ of arsenic, also the medicinal wines, and the
vin ordinaire which the patient drank, but without finding any
arsenic. The natural conclusion was that there had certainly
been ingestion of arsenic :

The detendant, on the request of the judge, designated M.
Bonis, professor of toxicology at the Higher School of Pharmacy,
for a ccuuter-examination. The portivn of the organs that had
been left in the body was examined anew by M. Bonis, but by
a different method. The liver, stomach, and intestines, analysed
separately, were treated with a mixture of hydro-chloric acid and
chlorate of potash, to burn the organic matters ; then the liquid
was introduced into the Marsh apparatus. M. Bonis thus found
that the liver and the intestines contained only a very small
quantity of arseuic, anl that in the stomach the presence of
this substance was doubtful. ‘He estimated the proportion of
sarseuic contained in the whole body at about 1 milligramme,
while (he said) 1 litre of Bourboule water contains 6 to 8 mgr.
And, further, he stated that the presence of such a small quantity
of arsenic might cause inconvenience, but would not cause
death,

The two chemists, while agreeing as to the presence of arsenic,
bad not the same opinion (as M. Bonis) regarding the amount
of it in Madame Danval's body.

Now arsenic does not exist normally in the body. In 1839,
Couerbe and Orfila supposed that this metalloid existed in the
hones, but since the researches of Orfila, in the works of the
Academy Commission designated for the purpose, it has been
acknowledged that arsenic does not exist in the system,.unless
it have been introduced in some form ; and this, notwithstand-
ing the assertions of Raspail, in the Lafarge case, where this
chemist maintained that arsenic existed evérywhere, and offered
to prove to Orfila that his own body containegyit.

gl. Bonis, then, did not allude t9 suah normal arsenic, but
he represented that the arsenic might have been ingested with

{October, 1878.

the medicaments taken by the deceased, especially the bismuth;
be also supposed that the arsenic might ﬁsve come from the
curtains of the bed on which Madame %anval lay, as these con-
tained a good deal of it.

Ores of bismuth, indeed, alv ays contain arsenic, and the Grst
objection was serious, M. L’Hdte met it by analysing sub-
nitrates of bismuth of different commereial origin. Of 22 samples
only 3 contained arsenic, and they did not come from those
who usually supplied Danval. As to M. Bonis’ second observa-
tion it was the object of & more ardent discussion. The bed
curtains contained abont 1 gramme of arsenic per square meter,
and there were about 27 m. of material ; particles might, there-
fore, have been detached and absorbed by the respiratory oF
alimentary passages. M. Chatin remarked that such absorptions
take place, not ﬁ;cthe air passages, but by deglutition, with the

‘saliva swallowed. MM. Bergeron and Delens replied that, while

aniline dyes and colonrs, fixed by means of arsenic compounds,
had long been used in industry, this substance, engaged in an
insoluble combination, was so fixed that it had been irupossible
to find it either in the fringes or the folds of the curtains, or in
the dust gathered near the%:ed. The lungs contained no trace
of arsenic. .
The discussion was then transferred to the medical province,
where it became more irritating—the experts urging the state
of preservation of the alimentary canal, and the whole of the
symptoms as characterised by the doctors who attended Madame _
Danval, which were the ordinary symptoms of poisoning by
arsenic ; also the absence of any other canse to explain the
death, demonstrated by the normal state of all the organs ; Qnd’
lastly, the unexplained presence of arsenic, concluded poisoning.
If the arsenic was not found in greater quantity, this was because

it had been eliminated by ordinary processes, arseuic being 8

body which is very rapidly carried off trom the system, especially
by the urine, and in this respect being unlike some other poisons
which are localised in certain organs (e. g., copper in the liver.)
To these arguments, M. Gubles added the weight of his l_ngh
medical authority, in tavour of the probability of poisoning;
citin g exceptional cases, however, where people who had swallow

a coffee spoonful of arrenious acid had escaped all the primary
lesions, and got off—an important point, since it concerned thﬁ

case especially to know whether or not slow poisonings by arseni¢ .

necessarily produce organic lesions and fatty degeneration of the
liver, as MM. Bonis, Cornil and Gallard affirmed. Mr. Cornil,
indeed, remarked in the course of the trial that, unfortunately,
all histological examination of the brain, the liver, the pancreas,
and the kidneys, had been omitted. Inabsence of the important
elements with subh an examination might have introduced, the

conclusions of the experts not affirming any lesion, MM. Bonisy |

Cornil, and Gallard were within their réle in maintaining that |
arsenic taken in small quantities always produces lesions:
The jury accepted the affirmations of the experts, and condemn
Danval as guilty of poisoning by arsenic. Y

It is rendered evidenc by such debates that the physiologica
action of compounds of arsenic is not yet adequately known.
thorough investigation of the effects of this poison on the syswmt
would lead to results most useful in the case of trials like tha
above described.

—_———————

PAINLEss OPERATIONS.—The antiseptic method of surgery
which has but recently been introduced into this country, has
been twice successfully tried at the Alexian Brothers’ Hospitel

Chicago, during the past two weeks. In each case a leg W85 §¥

amputated, and the patient rapidly recovered, experiencing E:
pain whatever from the use of the surgical instruments. to
method of operation is as follows :—The surface of the hmbl‘c
be amputated is first sponged with a solution of one t carbo! ]n
acid to 20 parts water. The instruments are placed in a ml}mois
of one part carbolic aoid to 40 of water. While the operation It
going on, a spray atomizer throws a stream of soluti9n of t.'.ill")‘::h‘3
acid, one part to 40 of water, into the wound. This makes "
operation perfectly painless, and does away with the necess! ‘g
for using chloroform or ether. The wound is then drqssed W:b ¢
oiled silk saturated with sulphate of lead, which indicates ot
presence of sulphate of hydrogen by turning black, and Sh‘;’”
whether the wound is suppurating. Six layers of medica red
gauze are then placed over the wourd, and the whole is cove
with Mackintosh cloth.

THE Lord Rosse telescope is, as compared with the human ei:;'
as 180,000 to 1; it has a penetrating power of 500, and can 1‘0"0 ar
visible stars whose light would require 60,000 years to

B—

earth,
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A HANDY FRET-SAW MACHINE.

i o-

TRANSPARENCIES YOR WINDOW ORNAMENTATION.

There are certain principles which we would lay down as a
basis for this application otP our art, the first of these being that
the window or door-pane to be ornamented must have its traps-
Parency destroyed, by which is meant that it must be so treated
% to render it impossible to be seen through. = The general
Betion of an ‘ornamental window is to prevent an unpleasant
or inartistic sceme outside from being perceived by those inside ;
- 8nd it js well kmown to seme of our readers that ome of the
Tgest and finest windows of the kind we are describing inter-
ﬁ’Ph and blocks out by such artistic means the view of a coach-
Ouse and stable with their accompanying stable-yard. Those
om we have captivated by this choice specimen of the united
;’"k of the ghotographer and painter had no conception of the
8ct that asa backgieund to this work of art, although unseen
Y the ypectator, npleusant erections named stand at-a
Qistance of thirty feet. A second principle that should be
Tecognised is that of having the picture of a vignetted, sketchy
Qh"!cter. The tone, uxsss when the nature of the subject
Otherwise demands it, should be warm and ** sunshiny.”
b‘;l;he.re are three mediums which ‘may be made use of as the
apy > Upon which to print the transparency—namely, paper, opal,
u"'d ground glass. ?t is very fortunate that the first is at onee
v © beat, the easiest, the cheapest, the most convenient of thess
rious bases. But if the image is to be formed upon it by silver
m”‘tlng. a methed quite different from that employed in ordinary
Cticy must be made use of ; for, whereas in en ordinary photu-
or2ph it is essential that the image be an the surface, it 1s here
t'!‘ of: the conditions of success that it be sunk into and dis-
Q::b"ted through the entire substance of the paper. The differ-
dic_e between these two conditions may be easily exemplified by
,iv iding g gengitive shest of albumenised paper into two, and
Wi Dting one of them with the albumen surface, and the other
be’th the back of the paper next to the negutive, the printing
y,-:-'l”iurried out in the second case until the image is clearly
t,.' upon the albumen. Now examine the two prints as
th:‘Mnciel, d it will be seen how much more vigorous is
ringC? than Xe other. To prepare paper for transparency
fh ting it ghould be immersed in and not merely floated upon
hay Mlver bath. - Sevem! very e window transparencies we
'rf,""‘ are nade upon plain salted paper.
e oo does not appear to be any special condition required in
telection of paper for this purpose beyond this—that it must

%
::l;'i"" and not wire-laid paper.  Plain, unalbumenised Saxe

quired is a primary immersion in a ten-grain solution of chloride §
of sodinm, }::l]owed, after drying, by immersion in a thirty or }
forty-grain solution of nitrate of silver. The ﬁrinting must be ||
] éarriegtzo a great degree of depth to allow of the reduction that }

will ensue upon the fixing; for the gold toning will be so
i slight as not to interpose any great obstacle to the solvent action
. of the hyposulphite of soda upon the silver of which the print
- i8 composed. It will be borne in mind that what we are now
- aiming at is the production of a very deep, warm-colored trans. ||
' parency. ’

This having been obtained, the next step is to repder it trans-
parent and attach it to the window gane It will be understood ||
that the degree of transparency tv which the print will be amen- J
able falls far short of that by which objects at a distance can |
be perceived through the pictorally-oruamented glass ; in short, §
it 18 the transparence, or, more correctly, the translucence of }
ground glass or of pot-opal that is required. To such end pro- §
vide a rather weak solution of Canada balsam in benzole, and |
apply this repeatedly to the picture until the transparency ac- |
quired by the first touch of the varnish brush, and which dis-
appears upon the evaporation of the benzole, becomes permanent.
Three or four applications of the varnish may be required ere
this i attained.

The glass plate having been cleaned is coated with the same
varnish, which, for this purpose, thould be strengthened by the
addition of more balsam; and a similar coating having been
given to that side of the print that is to be placed in contact
with it, an attachment is made commencing at the foot, and §
keeping the outer portion of the print curved outwards so as to |
admit of a continuous layer of the liquid varnish remaining at
the point of junction between tho paper and the glass, until the
two are brought into contact up to the top. This ensures the |
avoidance ot air bubbles, which, although they may be rubbed
out, are yet better avoided. When the whole has become
thoroughly dry the services of the artist may be utilised to ex-
amine the whole critically, and complete the effect by imparting §
& little more depth here and there as may appear necessary. In |
the manner now described have been produced a series of the |
finest window transparencies we have yet seen. ;

A friend of ours having a cultivated ﬁhotographic taste, became |
the fortunate possessor of a yacht in which were a pair of folding
doors with ground plate-glass panes of large dimensicns, having
& very handsome border, embodying a floral design surrounding
each. The centre was adorned with the arms of a Xreviona pos.
sessor, for whom the vessel had been constructed. Both the
ornate border and the arms were deeply engraved by means of |
fluoric acid, which, when applied as a fluid, causes the surface
acted upon to be of a glossy, smooth texture compared with the
matt surface that results from effecting the etching or engraving
by fluoric acid gas. What was required was the means of re-
moving the arms, leaving the entourage intact., This has been
effectively accomplished by covering the former with a photo-
graphic paper transparency prepared as we have described, with
an additional element of colors, the transparent oil colors em-
rloyed having been those found most effective in the coloring of }

antern slides—namely, Prussian blue, ganboge, burnt and raw |
sienna, with madder and carmine for the reds. By means of
these colors every combination of tint may be made. The pic.
tures prepared in this manner possess & very fine nplpenmnce,
. Do trace of the still existinghnrms being visible. It will be un.
, derstood that although we have described in detail the method
 of printing by silver, piiment.ed tissue may be made use of with
j equal facility and with the further advantage of permanence.—
i British Journal of Photography.

—_————————————

CoLouriNg Brass.—The Polytechnic translates from a German
authority the old recipe for the production of various colours on
* brass, but which, as it may be new to many of our readers, we
reproduce : Dissolve 60 grains bitartate of potassa in a liter of
water, to which add 80 grains tin salt (protochloride of tin) dis-
solvéd in a fifth of a liter, heat to boiling, and allow the result.
ing precipitate to settle, The clear liquid is now to be poured,
under constant stirring, into asolution of 180 grams of hyposul-
hite of soda in one-fourth liter of water, .ngr again heated to
_boiling, during which operation a quantity of sulphur will be
separated. The resulting clear solution is now ready for use, and
gives to brass articles suspended in it, or when applied on the
" metallic surface, according to the length of the exposure or the
smount of the application, a great variety of shades of eolour.
First follows a light colour, then all shades successively from
. red, dark blue, light blue, and finally brown. The sulphide of

Ves papers answer admirably, and the only preparation re- | copper produced similar effscts.
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of the teeth at an angle of from 100 to 15° from the face of the

file, and the effect is represented with but little exaggeration in

T Fig. 8, the tops of the teeth being cut away, leaving a sharp

| bl o I“" firmly-supported edge. The wear of these might be represented
Il by drawing a straight line jn-t below the points or edges of the

’ i Hll teeth, and it will then be easily discerned that the effect of a
"1 !

i |

C—

second application of the sand-blast will be to remove the metal
from the backs of the teeth until the flat places have given place
to a sharp edge. Many workshops in New England, especially
in Connecticut, have adopted it, and at least one large manu-
factory has obtained a license to apply it in the fnishing of their
files. In a trial of the cutting power of the sharpened files ag
compared with the ordinary tool, one side of a 10in. bastard was
used to file a piece of clean weighed wrought iron, care being taken
to make the strokes equal in every respect. The number of strokes
and the weight of metal removed were then noted, and the other
side of the file, which had meantime been submitted to the sand.
blast, was employed to make an equal number of similar strokes,
The result was that donble the weight of metal was removed by
the sand-blasted side. In further experiments, after several re-
sharpenings, the one side of the file demonstrated its superiority
by cutting as much metal as six sides of files to which the blast
was not applied, cutting at the same time about half as fast
again. A few seconds suffice to re-sharpen a newly-worn file ;
but as the file is successively worn down and re-sharpened, the
duration of the sharpening process increases, until the blast fails
to be effective. The file can then be re-cut in the usual manner.
The new process has already attracted some attention, and we
shall, no doubt, soon hear of its adoption in this country, with
details of further experiments.—English Mechanic.

] [l
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SHARPENING FILES BY THE SAND-BLAST.

A method of utilising the sand-blast for the sharpening of files
hag beey, recently devised, and promises to become of no little
Yalue in engincering workshops. The patentee in the United

tates is, we believe, Mr. M. A. Richardson, of Bridgeport, Conn.,

Ut the invention is understood to be that of Mr. Tilglumann,

® original introducer of the sand-blast. Various methods of

Sharpening new files have been tried, including pickling in V4 c'f
id, but the only satisfactory method is to have them re-cut,
2d from an economical point of view it is doubtful whether any
l‘hﬂ!llimge is obtained by those who send files to be re-cut, over
08¢, who either sell or utilise them for other purposes when worn F

%ut. In Fig. 1 the general arrangement of the sand-blast re-
'haniening process is shown, the bench or table or carriage on
t'hm the file is secured, and which supports the gear for moving
he file to and fro, and at the same time imparting a side to side
Otion, being omitted. S is the steam-pipe connected to the
&nch supplying the injectors, which draw up the sand from the
H L and force it against the file held in a clamp, as shown. The
th 8m, gand, and water are received in the tube, T, shown passing
Tough the partition or wall, whence they fall down to the pail

o other receptacle. The sand is fine, and is specially prepared for | . AN EASILY-CONSTRUCTED CAMERA LUCIDA.

the . . . . o e
Purpose by washing. It is mixed with sufficient water to form | | . X .
% Very thin mud, and after a time must, of course, be entirely Jor the benefit of those with whom, as with myself, expense is

n b : : a consideration, I send the following despription of an .easily-
ee;:;'essB?fo‘r:ﬂ(}e%en::;;%s?;ﬁ:?: x:;gfnﬁse:rgf’:?;‘;“gg:&gh constructed camem.luoida, Yvhich.l m_nde in about ten minutes.
U8trament, lNo rocess has yet been devised for cutting tl\ge I first procured a pill-box lid which just fitted on to the eye-
eth of files theorel;ically perfeet, the tools employed for the pur- | P1ece of my microscope, and in the centre of it made a circular
% invariably producing a bure or backward curve in the teeth, | &Perture about the size of the top fens of the eyepiece. I then
Which Speedilyv‘;ears or t%reaks off in the rough work to v;hich a | cut a piece of eard to the shnne.of Flg. 2, in which thg angles
fle iy put. F)iygs 2 and 8 show the form of teeth actually found AEBand CFD e hoth 459, jnst ni-ked with a penknife "10"5
}fﬁleg, and that which is theoretically perfect. In Fig. 2, which the lines A E, BFE C lF' azd DF, ?ng'thh a _httle‘gum t:fﬁzed
tlightly exaggerated, the cutting faces of the teeth, instead of | 10 the lid. as in Fig. 1. A piece of thin covering gliss attache
]0°kin strai l%‘eto the point of the file appear to be studying to B E C F, and therefore inclined at an angle of 45°, completed
the W%ing, a% if afraid <§'Olookin g at the pig::e of iron th ey are the apparatus, which anuswered remarkably well. G. G.—English
Elled upon to scratch. In Fig. 8, on the contrary, the teeth Mechanic.
nce the work, and are evidently strong-backed. It will be readily . .. .
Meratood the teeth of Fig. 2 ure more liable to break than those | . THE latest novelty in Puris is reported to be the handkerchief
of ig. 3, but it is not so %.bvious why the impirging of a jet of barometer. A design, usually a man with an umbrella, is printed
tanq “po,n the teeth should improve even a new file. 1t might be | o0 the handkerchief with chloride of cobalt, The figure in fine
*Uppoged at first sight that tge sand would abrade the teeth | Weatherappears blue ; in changeable, gray ; and in rainy weather,
°‘l‘lally all over, and so leave the file in much the same condition | White. The first washing removes the salt. Theidea is the same
2 before ; but those who bave worked the sand-blas, and know | 88 that of the flower barometers lately described.

——————————

e St a very slight covering serves to protect glass from its influ- _ NorwiTHSTANDING the prodigious rapidity with which sensa-
tic?:; will readily understand that the angles at which the par- | tion is transmitted by the nerves to the brain, ifa man’s arm
l‘tbe of sand strike the file and the elasticity or resistance of the | were long enough for him to touch the sun, it would re uire more
Pro, es:re important conditions in the satisfactory working of the | than three years before he would be made aware that his fingers

- The jet of steam and sand is directed against the backs | were hot.
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= = —c3- + Can any ome who has tasted American oysters say if the fol-
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CONSTRUCTIVE CARPENTRY

The diagraias shown on the opposite column will be obvious to
the student in architecture. The method of connecting the tie
beams to the wall either by circular plates outside of the wull', or
by S's or by plates or bolts inserted inside the stone or l»r{ck'
work 80 a3 not to be ohservable outside, are shown in Figs-
lv 2: 3. and 4.

AMERICAN (OYSTERS.

lowing is true 1 T cutit from the Scientific American, whic

is au out-and.ont believer in everything American ;—** It is ®
well-known fact that the edible oyster (Ostrea edulis) attains it8
full growth and proper flavor ouly in the waters of the American

haps to some trouble in its *environments,’ has dwindled down
to a minute coppery-flavored bivalve, which atfords to the evol-
utioniat a melancholy example of * revervion,’ and to the Am-
erican gastronome an object of aversion. It is mo wonder
then, that when one of our American oysters is seen for the first
time by an inhabitant of the British Isles, it should call forth
expressions of great surprise.”

he ‘“ native’ & ‘“minute coppery-flavored bivalve | "’ qud
gracious, has this gentleman ever tasted a real * native,” which
costs, nowadays, 3d. in the City, while his wonderful *blue
points” can be had 14 for a shilling, done up in a bag? Ac
cording to Lieutenant Broca, the Chesapeake oyster is some-
times 15 in. long and 3% in. wide, large enough, goodness
knows. But he also says that he has eaten oysters from the
most celebrated localities, and always found them some\yh','f
ineipid iu taste, ‘“a marked characteristic of the species
(American). As # matter of fact, the oyster from Virginia 18
found in the fossil state in the neighbourhosd of Bordeaux, 80
that American oysters have not yet been developed. Blue points
may le better in the States than they are here, but I can
imagine any one preferring them to  * natives.” 1 believ®
Amserican oysters are excellent when cooked, but as the res
epicure eats them, they cannot compare with our natives 9"
the bivalves of Arachon, Will any of Jour readers resident 10
the States tell us if either of the three American species, Vir
giniana, Borealis, or Canadensis, is equal in flavor to our natl':
OT even our common oyster, which suine years ago was rold 8
about two a pepny ! The **vanned oysters’ sent here are, iB
my experience, tough morsels, fit only for the stew-pan, an
good deal of it they require. I have uot ventured on ** blué
points,” though I like the Anglo-Portugo; but if they 8{9,';"
much superior to our “minute coppery-Havored bivalves,” it?
really a wonder they sell them at a third the price.—HEMA®
TOPTS.

——————— el — e

PEAT MADE INTO CEMENT.

One of the most novel manufactures proposed abroad is tht
of Mr. J. 'C. Russell, of London, who makes cement of peat.
Eeat as cut from the hog is first dried by any suitable means, A%

roken up or pulped with nearly its own weight of gas tar. :
peat or tan, as the case may be, is put into a kettle, and maYy }
desired, be well mixed with a sufficient quantity of cocoanut 9%
or oakum, or cotton waste, or sinall twigs, or leather, or ‘;.
rushes, or grasses, or any of these together, or any material ©
fibrous nature to give the product sufficient tenacity. | "
mixture is then mixed with either a comlination of gastar, P“cr:
Stockholm tar, Trinidad pitch, naphtha, benzole, spirit of ‘“d
pentine, quicklime, hydraulic lime, chalk, pezzuolan, well v{nabf
or ¢ifted sharp sand, flint glass in fine powder, any alumm°“:;
calcareous, or silicious minerals or mixtures— PortlundTh‘
hydraulic cement, iron filings or botings, alag, or scoria. od
whole mass i well stirred, and heated by meaus of su{bel“h”.‘n‘
steam or utherwise until the materials which are capable of bel ab
softened or melted by a low heat that will not destroy the pen,
or tan, are melted or softened enough to vnable the dlf““: "
materials used to become thoroughly mixed together, and %5
whole mass is finally raised to a temperature of at least 449 .
Fahrenheit. When used for paving purposes the materis
removed from the receptacle in its heated state, aud sprea °L
the prepared surface or fonndation of the road or other l‘.t is
and consolidated by means of hot beaters or pressures untl lri
thoroughly set and even. Iu making drain pipes, the mater’”
in a hot state is transferred to suitable molds or to a draip P!
making machine, and the pipes are made in the usual W&y
making earthenware-pipes or otherwise.

_)
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WHO INVENTED THE MICROPHONE?

During the past week we have received several American
papers containing articles, reports, and letters referring to the
disputed claim to the invention of the microphone. Some of
these bear the stamp of the Edison Laboratory, Menlo Park, from
which weassume that we may accept as authentic the statements
reported to have been made by Mr. Edison. In one paper, the
New York Sun, of June 9, we find an account of an interview
which a reporter of that journal had with Mr. Edison, to whom
he showed the accounts in the London papers of Mr. Preece’s
lecture on the microphone. After a perusal of these accounts
Mr. Edison isrepresented to have said: ‘“1 declare that is the
coolest, cleanest steal that 1 ever knew. This man talks of this
thing as though it were entirely new, and as though he believed
it was the invention of Hughes, when he has the most positive
evidence that the thing is mine.” In reply to a question whether
Mr. Edison had shown Mr. Preece the microphone, the former
is represented to have said: ¢‘ Of course I did, because the mi-
crophone is contained in the telephone; it is nothing but a
finely-adjusted telephone. To say that the microphone is a
superior invention to the telephone is absurd, because it is only
apart of the telephone. There would be no use in adjusting a
te{:phoue to such a delicate pitch, because the jar of a bui%d-
ing, the hum and roar of the city would keep up a continual
buzz.” Mr. Edison, in short, claims that the principle of the
whole thing is based on his undisputed discovery that certain
substances, called *‘semi-conductors,” such as carbon, several
oxides and sulphides, vam their resistance to the passage of the
electrical current when subjected to pressure, and in July, 1877,
he ¢‘filed a patent ” for an instrument which is, when properly
adjusted for transmitting the sound of the voice, a telephone, but
when delicately adjusted, which can be done by turning a screw,
a microphune. Mr. Edison states that Mr. Preece was shown
over 200 different combinations of one material and another
with carbon, and also the effect of pressure on the passage of the
current. The reporter of the Sun gives an extiact from a letter
addressed to Mr. Edison by Mr. Preece, in which the lattersays:
““ Hughes' doings border very closely upon yours, and it is quite
difficult to distinguish between what you have done.” Uuder
the circumstances Mr. Edison thinks it quite impossible to point
out the difference, for he contends that the whole principle of
the discovery was pnblished by him a year ago, and six months
ago he obtained a British patent for what Prof. Hughes *‘ pre-
tends to have discovered.” Mr. Kdison isrepreseuted as saying
that “if you take the shilling piece and this nail business that
he talks about, it will give sound. By means of the carbon we
reproduce the original sound........ he discovery that I have
made and patented consists in finding some material that would
transmit waves of electric current which should be pr&portionabe
to the sound waves. That was my discovery.” In the Washington
Star of April 26, 1878, we have u report of the proceedings at
the National Academy of Sciences, in which we find the follow-
ing epitome of Prof. Barker's speech when introducing Edisou’s
telephone :— *‘The peculiar point about Mr. Edison’s invention
is a little plate of carbon in the instrument, on which its effi-
ciency depends. Carbon is susceptible to a difference in con-
ductivity by a change in pressure. Mr. Edison has succeeded in
discovering a kind so suitable for his purpose that pressure of the
most extreme delicacy, even the slightest breath, may be detected.
He is the discoverer of the principle on which his telephone
operates, and not simply an inventor.”” The last sentence should
help to settle the question in dispute ; but while we have thought
it right to give Mr. Edison’s version, we must not omit the
following sentence which occurs in Prof. Hughes' paper, and
which has been reproduced in the reprints ot it published in
America : — * Edison and others,” says Prof. Hughes, * have

roduced viriations in the strength of a constant current by caus-
ing the diaphragm to press directly upon some elastic conductor,
such as carbon, spongy platinum, &c., the varying pressure upon
these marterials varying the resistance of the circuit, and con-
sequently the strength of current flowing.” If Prof. Hughes
has not gone further than Edison,it seems strange that he should
have taken the trouble to mention what the latter had accom-
lished. However, both sides have now been heard, and we
eave the facts tospeak for themselves.—English Mcchanic.

Notg.—Since this article was published, Mr. Edison has been
awarded the prize at the Paris Exposition.

WATERPROOF GLUE.—Fine shreds of Indiarubber dissolved
{n vl:mm copal varnish make a waterproof cement for wood and
eather.

THE CANADIAN MECHANICS' MAGAZINE

— e

{October, 1878.

A HANDY FRET-SAW MACHINE.
(See page 309.)

I inclose a photograph of a fret-saw machine I have made,
and which I find a very useful addition to my workshop. It can
be fixed either upon the lathe bed and driven from a pulley upon
the crank shaft, or it may be fixed upon a bench and driven from
any source of power. I drive it about three hundred strokes

r minute, and can cut baywood 1} in. thick without difficulty-

n sawing fret-work 1 cut through several thicknesses at oncé
which is not only a saving of time, but in delicate work lessen?
the liability of breskage. I can also cut brass §in. thick.
use ani); kind of saw suitable for the work I am engaged upom
from the finest German to a strong coarse one. The machine 1
so simple that an explanation is hardly requisite, The only
p'rt that may require any explanation is the following :—From
astud A, on slide B, is an india-mbber band C, passing aroun!
a xnob D, cast on cap E ; this band acts as a spring, and is
sufficient strength to draw up the slide B, &c.; by so doing sll
““ blacklach ** or shake of crank pin F, and stud H, are got I!
of, 30 that when the saw is at work there is little or no rattle. The
saw beinﬁ well strained, and the frame moving in a straight 1iné
makes the cut clean and square through tﬁe wood, which
not the case in many of the small machines I have seen, whi
are little better than toys, as they will not cut wood more thal
}in. or.iin. thick, and even then the path of the saw is rather
uucertain. I may add in conclusion that all the sliding Pﬁ""
were planed in my planing machine.— English Mechanic.

EXANINATION FOR TRICHINA.

‘We are not aware that the dread trichina has yet been found
alive in the States, though no.one can tell how soon it m&
appear. Notes of the best ways to recognize it may be of value
to our amateur microscopists. For a first examination under 8
microscope, use a one-inch objective. Place a fine piece of
muscle in question on a glass slide in a drop of seram, OF
aqueous humour, or & 1% solution of common salt, Teaze 0%
the fibres and separate them from one another by means of
needles set in sticks for handles ; keep the eye all the while 08
the work, and watch for the dim outlines of the worm. Pel‘l}‘
the cyst will appear first ; it may be that your manipulatios®
will have torn the cyst and let the worm out. A little dila®®
hydrochloric acid added when the cyst is once discovered W*
decaleify it and render the parasite visible through its traf
slucent walls. When the tissue is well displayed by the abov®
means, a thin glass cover should be placed over it ; the focust
will be better und the parts more distinct. Judicious pres
on the cover glass may often be made to bring the trichina into
view by thinning and displacing the parts under it. It is ofte
an aid to use some staining Huid; Beale’s carmine, of Y%y
hematoxylon fluid. I have had often placed a drop of this ﬁ::la
at the edge of the cover glass, watchiug the fiend while it ™
its way by capillary attraction amonyg the fibres of the t188
and have seen the outlines of the parusite come out clearly 8%
distinctly when nothing could be seen before. o ade

The examination by thin sections may be practiced with
vantage. If the muscle be carefully dried, very beautifal 1
tions may be made with a sharp razor dipped in dilute a]°°,h‘l)l;
These may be easily handled with a camel's hair pencil. T i
thinnest should be placed upon a slide under a cover glas® ’ll:‘,
may be examined directly in staining fluid or in the salt 8
tion. Excellent sections may be cut from frozen tissue of 2‘,1013'
tissue soaked for a few weeks in strong alcohol, or in a 10%
tion of bichromate of potash.

CurriNG Rarus.—It is a very difficult thing to cut ”dh:,:
nearly white hot rails so that they are of the same length ¥ th
cold, 88, if cut at ditferent temperatures, they will vary in10R8"]
on cooling. The following ingenious mode of obtﬂl“m‘nd
standard temperature has been adopted in some German ;.
Russian rail mills : The glowing rails are looked at throu8y g
datk glass; when th-y are cooled to a certain temperaturé llo¥
can no longer be perceived. Using a dark blue or orange-Y eli bt
glass, e. g., the rails may still be at a red glow, when_the Sb.
radiated from them disappeats in the durk glass. It m"y’mo
considered that the light from two rails observed from the %%
dark glass disappears at the samne temperature, and thus %n i
guided in cutting the rails while in_this similar state, €8¢% ‘gt
after rolling being allowed to cool till it can no longer be 87 7y
& given distance through the dark glass; thus they ca8
cut of the same length,

‘./
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i ANOTHER “FIVE DOLLAR” IDEA.-REAMING.

For reaming out the holes in boiler, bridge and other plate-
" work, a screw reamer of the form shown in the annexed figure
i is worth a dozen of the ordinary half-round sort. It does the

| work quicker and better, is not liable to be broken in use, and
| may, by the use of Stow’s flexible shaft, be run by power.

!

|

AN AUJUSTABLE VICE.

M;rhe accompanying engraving shows a useful vice designed by

W. Stevens, of East Brookfirld, Massachusetts. 1t will be
%en that the vice is 50 hung on an angular swivel that the jaws
:“".V be placed at any angle of inclination between the vertical
t}':d the horizontal, and be made fast in the required position by

& screw-bolt shown. The illustration represents a small vice,
Utable for attaching temyorarily to a bench or table ; the larger
) 8 turn on a cylindrical bearing projecting into the lower

Ate, the binding-bolt being turned by a wrench beneath the

f Bch, It will be seen that the position can be altered in a very
W seconds, and it is the only vice I am acquainted with which
1 e shifted from the vertical to the horizoutal.

o IMPROVED BEVEL.
'

whi Tpenters and builders will be interested in a new instrument
Ich we illustrate herewith, and which is intended for use in
Tmining the length of rafters and the bevels of their ends,
t the width of the building and the desired pitch of said
leg. '3 are known. The device may also he used for getting the
Bgth and the bevels of the ends of braces, and for other similar
TPoses. A represents a bar, upon the edge of which is formed
%.le of division marks, nunibered to represent the length of
Tafter or brace, and which should be made upon a scale of
n nch to the foot to make it correspond with the division
d."'kﬂ of an ordinary square. The bar A is slotted longitu-
i‘“ally to receive the clamping screws B which are screwed
to straight bars C, placed upon the lower side of said bar A,
Sshowy,” Jp using t{I(‘ instrument the bar A is laid diagonally
83 the arms of an ordinary square, and is adjusted upon the
8 arm of the square at a point representing the half width
%the building, and ypon the short arm at a point representing
, desired pitch of the rafte:s. The bars Care then adjusted
i‘g‘"‘ﬂt the edges of the arns of the square, and are clamped
th Place by.the screws B. The instrument is now set to give
s ® length of the rafters and the bevels of their ends. The in-
up. Bent may be used without a square, by having lines drawn
h.’“ the under side of the bar "A, to represent the ditferent
"tious of the bar C, for different lengths and pitches of rafters.

Whe

‘o

FRUITS IN DISEASES.

A writer in the Herald of Hralth makes a strong statement
regarding the use of ripe fruits in diseases. We cannot say it is
not true, and yet we should apply the ¢ fruit cure” with some
precautions. He says :—*“ There is scarcely a disease to which
the human family is heir, but the sufferings therefrom would be
greatly relieved by the-use of the very fruits which are now so
strictly forbidden. Further, many of these diseases would be
conducted to a safe termination under the free use of fruits,
because of the acids they coutain.  When our troops were fight-
ing the Seminoles in Florida, many sick with diarrheea and dy-
sentery cured those diseases by stealing from the hospitals into
the ficlds and eating fruits, blackberries especially. Since our
very pleasant and profitable excursion of last month, 1 have sent
several children, suffering with cholera infantum and with dy-
sentery, to the peach orchard, with most gratifying results—and
where they could not be carried to the orchards to pick and eat
the fruit fresh from the trees, I have had the little sufferers fed
with sound fruit with equally good results. In typhoid fever,
in the treatment of which such extraordinary ecare is eujoined
as regards diet, fruits are not only highly grateful to the patient,
but even work very favourable results. A physician who had
been sick some wecks with typhoid fever, says his diarrheea was
cured by peaches. He says:—°1 first ate the first half of a
large peach, and feeling no ill effects, I ate the other half, then
oue or two more, and the next day as many as I desired,” He
adds :—* My howels got better atonce, and my recovery was
rapid.”  Sinee our last meeting, a typhoid fever patient, who
had beeu about three weeks sick, and though imploring, was
allowed no diet but beef tea or milk punch, came under my care
for a few days. 1 imimediately ordered the free use of peaches
aud gropes, und the dimrheea ut once ceased, and at the end of
five days, when I relinquished the care of her, she was conval-
escent. My impression is, the disease runs a shorter and more
favourable course under the free use of fruits than under the
usual method of treatment, and I think the use of stimulants
rarely required when fruits are freely used. 1In the treatment of
scarlet fever und diptheria, our summer fruits and many of the
vegetables are most useful, aud to the best may be added some,
or, imfact, any foreign fruits. There is scarcely a disease ac-
companied with fever, but grapes and bananas may be freely
given to the patient. In the treatment of dysentery, I would
greatly prefer ripe, sound fruits, peaches especially, to any
medicine that can be suggested.”

B —— e —

BeDs AND WINDOWS.—It is often said, though I do not say
it, that no one makes good tea who does not intend to drink,
but it does seem that few care to put beds in proper positions
who,do not mean to sleep in them. I travel a great 32';1 and
sleep in a great variety of beds, both in inns and in private
houses. In the latter the beds are nearly always so placed that
the sleeper can turn bis tace from the Light, and lie undisturbed
until it is time to %et up. Ininns, three times out of four, I at
least find the beds fixed with the foot towards the window, so that
sleep is apt to be broken by early daylight, long before we are
accustomed to arise. When, as is usual, the window is at one
side or end of the room, there are four ways in which the bed
can be placed, but only one with its foot towards the light, and
yets queerly enough, the wrong way is chosen three times out of
four in inns, not once out of four in private houses. Can any
other reason be suggested than that tgose who set the beds in

inns do not mean to sleep in them, while those who do have no
choice 1"
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IS THE MOOR INHABITED !

The writer of these remarks has repeatedly had the above
uestion put to him: in return he would put the following :
hat evidence have we of the habitability of the moon ! Some
writers have indulged in the speculation that, with the large
telescopes now in existence, armies of soldiers, troops of ele-
Ehants and such like may be detected on the march, and others
ave surmised that buildings might be seen and the styles of
architecture ascertained. The ideas such extraordinary state-
ments may induce in the minds of the uneducated render it
desirable to examine a little into the probability of obtaining
such results. The diameter of the moon is 2,163 miles ; but, as
it never remains at the same distance from the earth, being
sometimes nearer and sometimnes further, it never presents the
same apparent diameter as seen in the sky. When nearest the
earth it is seen nnder the largest angle, or 83” 33:20” ; but when
furthest from the earth it is seen under the smallest angle, or 29
23'65". Now it follows from the relation between the real and
apparent diameters of the moon, at its means distance from the
earth, that a second of are, written thus (1”), is the angle under
which & mile and a little more than the tenth of a mile, written
thus, 1'139, is seen at tLe centre of the moon’s disk ; again, as a
second is pretty well the smallest distance that can be clearly
discerned, it follows that a building on the moon to be clsarly
seen—we may say to be seen at all-—must be about a square
mile in extent, and then it would be seen only as a spot, light or
darl according as the materials of which it was built reflected a
larger or smaller quantity of light.
here ate some very level plains on the surface of the moon,
surrounded by mountains. One snch plain has been very care-
fully examined ; it is about 60 miles in diameter. The mountain
wall rises to a height of 3,000 feet on the south, 3,200 on the
west and north, and 3,800 on the east. On the wall are four
lofty pinnacles of rock, three on the west and one on the east, The
highest, which is on the east, rises to the height of 7,418 feet
above the level interior ; the next highest is on the west ; its
altitude is 7,258 feet ; the two lower rocks are respectively 6,396
and 5,128 feet above the interior.

Let us place ourselves, in imagination, witlin the confines of
this mountain cinctured plain and view from its centre its gird-
ling rocks at a distance of 80 miles ; they would appear from
this point under a vertical angle of very little more than one de-
gree, and the highest rock on the east would subtend an angle
of less than three. It is believed that no other portion of the
moon has undergone so close a scrutiny as this. For three years
has its surface or floor been examined, during sunshine upon it,
with telescopes able to bring small objects into view, and the
results carefully discussed, from whicn it appears that nowhere
on this plain has anything at all approaching the nature of a
building or a collection of buildings been detected. At various
intervals, as many as 36 small white spots have been seen during
the three years, but never the whole together. Ten of these spots
have been ascertained to consist of volcanic cones the bases hav-
ing an average diameter of about one mile; the base of the
largest, near the centre of thé plain, certainly does not exceed
two miles, With the :xception of these natural productions
nothing sufficiently elevated above the surface to cast a shadow
at sunrise or sunset exists on this plain ; there are, indeed, some
remarkable variations of brightuess upon it ; for example, about
the middle of the day, when the sun is highest, it appears very
dark, almost black, but there is nothing to induce the opinion
thata Eatch of a different tint exists anywhere on this plain, such
as might be supposed to arise from a collection of builaings cov-
ering a space of four or five miles in extent. From such facts as
these, the results of close and uuremitting observation into which
coujectdre is ndt permitted to enter, we are forced to the concla-
sion that the eyidence we possess of the habitability of the moon
is very scanty. Indeed, it does not even furnish a clue by which
we might institate a series of observations likely to lead to a po-
sitive result,

It must, however, be rememuvered that the walled plain, Plato,
to whicu the foregoing remarks refer, is but a very sinall part of
" the moon’s surface, and it would be manifestly unsafe to draw
any conclusions ou the ubove question from the examination of so
small a part, carefully as that part has been examined. While
there niay he great difficulty iu detecting any evidence of arti-
ficial construction, it is beginuing to be ascertained that there is
not so much difficuty as formerly in detecting instances of phy-
sical change. The discovery n May, 1877, by Dr. Klein, ofv a
dark spot north-west of Hyginus, where nothing of the kind had
been sesn before, combined with the celebuug case of Liuné,
,will go far to show that changes of a physical character and of
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sufficient maguitude to be seen from the earth are now in opers
tion, and will doubtless open up a line of research by which W®
may learn something of tK:, nature of the forces at work withi?
the moon, and form more accurate notions of our satellite ths?
those to which we have been treated of late years, such as #
‘“ burnt up cinder,” *a dead world,”’ or one reduced to its last
stage of existence. So far as we are able to judge of the mundan®
processes going on around us, there is a perpetual eycle ©
recurring physical events by which decay is replaced by renové’
tion. We have on our own globe instances of very ancient forma:
tions, and others of a most recent date : the same alternation ©
ancient and recent tracts is found on the moon, and it would no

be difficult from careful observation to assign the epochs of som?
of the most striking series of changes. Indeed a chronologic®
arrangement of the large grey plains, of the craters in their
urighborhoods previously existing and of those opened upo?
their surfaces, has been attempted upon a large scale, but it 18
evident that the stuly of the more minute objects is likely to b
attended with results upon which a more correct system of lunsf
topography can be raised, which, in its turn, will conduct th®
student to a satisfuctory system of selenology.—Engli

Mechanic.

-

A PREVENTIVE OF SUICIDE.

‘We lately had a paragraph from distinguished Eastern studen®
of insanity to the fact that suicide was not necessarily the resnlé
of insanity. Dr. G. A. Shurtlefl, the able Superintendent of tho
Insane Asylum, at Stockton, in a paper on Suicide, read befor®
the San Joaquin County Medical Suciety, bears the followin8
testimony to the iifluence of religion as a preventive of suicide?

“ There is nothimg which, in contemplation of the final houfs

so solemnly and profoundly atfeets man, or so surely influence®
his acts, as an unquestioned and steadfast belief in what concf;"“’
his condition beyond this brief, mortal life. This is religio®,
and if born and trained in its faith, it becomes an organiz®
element of his mind, an acquired instinct, which is more likelY
to direct his thoughts and acts in these matters than 8au8 3
which depends solely on the logic of human evilence 8!
knowledge. Through this faith a belief in things unseen ‘“f
not of this world, which lie beyond the reach of science, °
human reason and of natural evidence, is established.
weapons which would assail it are human and of the eatth,
o not extend to the mysteries of another world, which are sech
only by (he eye of faith. This profussed belief itself must be
insincere and a false pretense if it tail to exercise, in the 88P
mind, control over the conduct of him who avows it. .

‘I can say positively, from my own extensive obaervation

that the precepts of the Christiun religion, especially as tau8; F

in their long-established forms, exert a strong influence evel
the disordered as well as the rational mind in deterring
suicide those who put a sincere and absolute trust in its faith.
have often heard expressed, under suicidal thoughts and temP”

ations, the irresistible conviction of the tried and chaste Imoge®’ -

* Against self-slaughter
There is a prohibition so divine
That cravens my weak hand.' ™

THE DRAINAGE OF CITIES,—A strong argument in favor of
good drainage in cities has been furnished ﬁy the experienc® d
St. Louis. The number of deaths in 1860 was nearly 6,000 ’;‘0.
the average iortality for the succeeding four years was 5 b8
The city then had a population of 1560,000. In 1870 the dest .
numbeied 6,670, and although there was a considerably 1'¢
creased mortality in 1872 and 1873, the average number dy
deaths for the last four years has been but 6,400, with a ste® of
decrease. Yet the last census gave St. Louis a populatioh “J
310,000, and it is now estimated at not less than 450,009. A'n‘
fact, the mortality last year was less than the average dur 4
the period between 1860 and 1870. At the date first nameds he
Louis had practically no sewers, and no rapid extension o .
system was attempted until 1865. Since then such imP
ments have been made in tbis direction that the city noW
180 miles of sewers. As no other great changes have been
nessed in 8 sanitary poiut of view, it is concluded that be
creased number of deaths must be attributed to the devolop®
of the sewer system.

THE Paris Jardin & Acclimatation has just secured 14 K““Em
7 elephants, 10 lions, 2 young hippopotarni, 70 dog-faced b»bf"’&”
and a number of antelopes, panthers, birds, etc. These anio
were captured on the banks of the White Nile.
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DIRECTIONS FOR THE USE OF BELTS.

.The putting on of belts should be done by a person acquainted
With the uge of belting, sud too much judgment cannot be exer-
Ceed in this respect, as the wear of the belt depends considerably
90 the manner in which it is put on; therefore the following sug-
Bestions, if practiced, will be of much service to persons in this
Spacity. The butts to be joined tpgether should be cut perfectly
_ﬂuare with the belt, in order that one side of the band may not
a drawn tighter than the other. For the i’oining of belts, good

*ce-leather, if properly used, being soft and pliable, will always
&ve satigfaction. Where belts run vertically, they should al-
: ¥ays be drawn moderately tight, or the weight of the belt will

3 2ot allow it to adbere closely to the lower puﬁey, but in all other
mﬁ the belt should be slack. In many instances the tearing out of
“h holes is unjustly attributed to poor belting, when, in reality,

¢ fault lies in having a belt too short, and trying to force it
witther by lacing, and the more the leather has been stretched
Anl e being manufactured, the more liable it is to be complained of.
in lfﬂ:ther belting should occasionally be greased with the follow-
P Mixture, or it may become dry and will not adhere to the
12 leys ; 1 gallon of neat’s foot or tanner's oil, 1 gullon of tallow,
D Ounces of resin ; dissolve by heating and mix well together.

Uring the winter season an extra quantity of oil should be added
K lhe mixture. To obtain the greatest arnount of power from
1w 18 the pulleys should be covered with leather ; this will allow
n‘ belts to be run very slack, and give 25 per cent. miore wear,
to‘"e power can be ohtained from using the grain side of a belt
d the pulley than from the flesh side, as the belt adheres mare
l,::ely to the pulley ; but there is this about it—the belt will not
N ot half g0 long, for when the grain, which is very thin, is worn
“’t e substance of the belt is gone, and it then quickly gives
§ poy . 50 that I would advise the more saving plan of obtaining
. vm" by driving with wider belts, and covering the pulleys with
| the ®f.  Where belts are in very damp places, or exposed to
§ for Teather, I would recommend the use of rubber belting ; but

i n°“dmary use it will not give the satisfaction which is so
E: ®fally obtained from using oak leather belting, as it canuot
‘M:“n on cone pulleys through forks or at half cross, and with
B wonldp be worn out while a leather belt was regularly
‘wormmg the work allotted to it ; for when the edge becomes

1, the belt soon gives out.— Pan Riper.

-

QE:EPETON LEAVEs.—At a recent meeting of the Scientific
8oy Wittee of the Royal Horticultural Society, Mrs. Cussons, of
hote.pﬁ't' exhibited sore skeleton leaves, with the following
fon . For the dissection of leaves I find the process of macera.
tht°° long and tedious, to say nothing of the uncertainty as
Uras, s T€8UNtS ; 1 have therefore adopted the use of alkali in sat-

iahe, #olution, the specimens to be introduced while the liquid
1 Sy d to boiling point. The time of immersion to be regulated
%xi,e character of the various leaves, and the nature of the epid-
g to be removed. When the specimen is freed from epider-
‘Mo:ind cellular tissue, it must be subjected to the action of
] Dergyi to destroy the colouring matter.  The introduction of
! "ilne,:de of hydrogen serves not only to render the lace-like spe-
%lm,,f purer in coleur, but preservesit also. In destroying the

e},]oﬁn:l; matter in ferns this also is invaluable ; added to the
ioPears ¢

it gives a solidity to the bleached fronds, and

g o0 0 €qualize the action of the chlorine. For skeleton-

Vlugerc.'PSulea the slow process of maceration by steeping in rain-
i nlﬂ alone avail:ble—a moderate heat may be applied to

"Bieh the process, but alkali is nseless. The only known flower
Ratyye 20 be dissected i the Hydrangea japonica. The fibrous
tl'ﬂ.,in"f the petals renders it easy to skeletonise in the perfect
. Which it grows. Skeletonised leaves and capaules appear

4%,
Ruip in ¢}, bt
by e process a toughness and durability not posscssed
o them in their patural state.”’ b

*ﬂa;kor- ARMsTRONG'S jointed gun has passed tkrough the
;::"!w firing tests, aud has been adopted for service. ’lﬁle gun

ky o Nt0 three parts, and is thus easily transported on the
‘p“,:f Mules, When the pieces are screwed together it forms
. Tl long r

ange gun, perfectly gas-tight at the joints.

s Tgs «
g!:to ::]“ Do doubt about the success of the Paris Exposition.

: 5th, 1867, though in that year the Exposi.
earlier.

up to Jul
, *Dened g mopl,

Y w, my Bth the receipts were $763,384, or $3240 more than
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A TaroET which indicates instantaneously to the marksman |
himself the exact result of his shot, has been invented by M. |
Mantel.Rieter, of Winterthur. He is content at present to use §
numbered circles, but the system can be easily adapted to any §
division of the target. The mechanism (which is still kept secret)
is placed behind an ordinary target ; the shock of the ball pro-
duces a mechianical contact, and closes an electric eircuit, so that
an index at once rises from a table at the side of the marksman.
This table is divided, like the target, into numbered concentric
circles, Four holes are pierced in each of the zones, in the direc- |
tior of two diametersat right angles, inclined 459 to the horizan; |
the small circle in the centre has only one hole. ~ 'When a ball
strikes the target & number is presented automatically on the
table, in the hole corresponding to the quarter of the zone j
touched. At the same time there rises on the right side of the
table a small card, bearing the same number, which may be de-
livered to the marksman. By a simple mechanisim the numbers |
are pushed in again, and the target is ready to indicate a fresh J
shot. The inventor is constructing a second apparatus, in which
the table will indicate not only the numbered zones, but will

ive a complete image of the target, so that the marksman may
Judge more certainly as to the point he has struck. All the balls
which reach the target arc retained in it.

———— B P

HumaN TEMPERATURE IN THE Trorpics.—Welearn from the
Medicel Times and Gazette that Surgeon Major Johnston has
made an extensive series of observations in India, on the subject
of the normal temperature of the body in the tropics, and has
found that, contrary to the general opiuion, it is rather lower
than the average temperature in the north. In one series of |
ohservations he found the mean axillary temperatuie to be 87.83°,
and in another, 97.74°,

AN improved form of Gatling gun was tried recently at a ran
of 1,000 yards, the canvas target being torn to shreds, whilst
many of the bullets passed through the two-inch oak planks at
the back. At 800and 600 yards the bullets struck with marvel- §
lous precision, and, according to Sergt. Mayer, who was in the
marker’s retreat, it would have been impossible for a sparrow to
have traversed the line of fire in safety.

THE Medical and Surgical Reporter, in concluding s criticism
of the qnestion of spontaneous generation of the lowest forms of
life, asserts that the present state of the coutroversy proves that- |
there are agencies at work in the evolution of organic forms of |
which we are as yet ignorant, and that it is altogether premature |
to awear by the dictum of either party. We must wait and study.

A NovEL application of the electric light is proposed by Mr.
Edison. His plan is to make a diminutive light apparatus, and
inclose it in a glass globe of such size as to be easily swallowed !
He will connect it with a suitable battery, and he expectd to
be able to witness the process of digestion, and to see with more
or less distinctness the operations of the internal organs.

Nature, on behalf of the scientific circles of England, expresses
dissatisfaction at the tardiness with which government scientifie
work is done, at the dilatoriness with which the results are
published, and the exorbitant prices charged for such Pub. Docs.

THE attempt of the English Government officers to raise the
lost Burydice has been unsuccessful. Iron charges the failure to
the incompetency of the officers in charge, and objects to the em.-
ployment of ¢ fightiug officers as wreckers.”

BeLciuM was far behind Holland when the two countries |
separated. Now, thanks largely to an excellent patent law for }
the encouragement of inventions, her commerce leads that of |
Holland by $50,000,000 per year.

IN & sun kitchen at the Paris show, Professor Mouchot, of |
Tours, has roasted quails in twenty minutes, and in forty-five }
boiled water. The cooking is done with an apparatus having a |

strong reflector.
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THE AMERICAN ARCTIC EXPEDITION.
(See page 813.)

Mr. James Gordon Bennett, the energetic proprietor of the
New York Herald, having, by a liberal expenditure of capital
and the indomitable perseverance of Mr. ﬁ! M. Stanley, suc-
ceeded in opening out the hitherto unexplored portion of the
African continent, has now turned his attention from tropical to
Arctic exploration, and is organizing an expedition, entirely at
his own cost, which is to make yet another attempt to reach the
North Pole. For this purpose he hes purchased the well known
Arctic yacht Pandora, which, under the command of Capt. Allen
Young, has already achieved important work in the North Polar
regions. © The Pandora, which has been rechristened the
Jeannette by Mr. Beunett, is a screw steamer of some 260 tons
burden, and is fitted with engines of 80 horse power. She is
specially built for Arctic service, and, in addition to a hull of
more than ordinary strength, is sheathed from eight feet above
her keel to two feet above her water line with a coating of Amer-
ican elm some three inches thick, so that her resistance to the
nipping of the ice may be rendered as great as possible. The
rudder can be dismounted and replaced in case of accident, and
she is fitted with a perfect magazine of appliunces ard instru-
ments for Arctic exploration, such as sledges, ice-saws, tents, ice
anchors, etc. ; while she carries about 164 tons of coal, her daily
consumption, when steaming four knots an hour, being reckoned
at three and a half tons. The hull, for greater safety, is divided
into three water-tight compartments, and, since the 1st of April,
has been under the hands of the shipwrights, and has been
thoroughly and completely repaired, any injured woodwork being
removeil and replaced by new. In the stern, also, a comfortable
cabin has been formed for the officers. On June 18, as we have
said above, Mr. Bennett rechristened the vessel the Jeannette,
and she has now sailed for San Francisco, where her fitting out is
to be completed in time to start on her journey next January,
when she will attempt to attain the North Pole by way of Beh-
ring Straits. At the same time Mr. Bennett will despatch an-
other yacht, the Dauntless, which will also try to reach the Pole
by way of Spitzbergen.

The map of the North Polar region needs little exﬁlanation.
a8 it shows the most northerly points which as yet have been
reached by the various explorers. The first really authentic Polar
expedition was undertaken by Sebastian Cabot, in 1497, with
three vessels ; and he wag succeeded in 1598 by Barents, who dis-
covered Spitzbergen.  Hudson and other Englishmen followed
up his researches for the next ten years; and, in 1616, Baffin
discovered the bay which bears his name, and the now weli known
Straits of Smith’s Sound, 1Ip 1740, a Danish navigator in the
Russian service, Behring, passed through the straits which separ-
ate.A,sm from the United States. These discoveries, which were
mainly made while searching for the North-West Passage, by
which the Atlantic and Pacific were supposed to be united, early
proved of great value to Arctic navigators, as they opened the
three chief roads towards the North Pole, namely, those of
Smith’s Sound, of Spitzbergen, and of Behring Straits. By the
first named several note worthy attempts have been made to reach
the North Pole, beginning with that of John Davis in 1585, when
the latitude of Upernavik was attained, down to laterdays, when
Ross and Parry made their well known expedition in the Alez-
ander and the Isabella. 1n 1852 Inglefield attained the latitude
of 782 28’ ; and in the following year the American explorer, Dr.
Kane, in the Advance, reached the latitude of 78° 45/, and, being
forced to pass a second winter in the ice, he sent out a sledge ex-
pedition under Lieutenant Morton, who reached 81° 20", from
yvhwh point an open sea was described. 1n 1860 another Amer-
ican, Dr. Hayes, who had served as a surgeon under Kane, sailed
in a little vessel of some 138 tons, the United States, and reached
81 35 by means of sledges ; but found Kane's ** open sea " cov-
ered with ice.  1n 1871 Captain Hall left New York in the
Polaris, and reached the highest altitude as yet attained by a
vessel, namely, 89° 16’ ; and next we come to the Nares. Mark-
bam expedition in 1875, when Captain Markham, in a sledge
Jjourney, reached the highest altitude yet recorded—88° 26'.

The Spitzbergen route will be ever famous by the Franklin-
Pgrry ex ‘dition of 1827, when the altitude of 82° 45 was at-
tained, this beiug the first occasion on which sledges were used
by Arctic explorers. In 1868 Dr. Petermann sent Koldewey
northwards, when he attained to 81° 5’ ; and in 1869 Hegeman
and Koldewey, in the @ermania and Hansa, reeched, in the
former vessel, 750 30", In 1872 Wilczek fitted out the Tegethof,
and intrusted an expedition to the two Austrian explorers, Wey-
precht and Payer, who, by means of sledges, reached 82° 5 (the
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Tegethoff only attained 79° 64'), and discovered Franz-Josef Lﬁ'}d'
The Behring Straits have been principally exs]lored by Russis?
expeditions, including those of Anjou and of Wrangell in 1891 ‘i
but, in 1849, Kellett discovered ** Kellett Land " and *¢ Heral
lsland,” since which time mo expedition has attempted thi?
route, which is now to be explored by the Jeannette. As msy
seen by the map, the current in the straits seta northward, %
wards the Pole, while in Smith’s Sound it flows in a southerly
direction. Thus, a vessel entering Behring Straits would
assisted on its way by the course of the current, while all vess
going by the Baffin's Bay route lose half their time in combating
the stream. The Arctic winds which main ly prevail blow fro®
the northwest, and they cause the floating masses to drive tows!! "
the east, and thus open channels on the shores of the Awt]:o
peninsula. A way, therefore, is expected to exist along tm
coast of Kellett Land, by means of which it is hoped that tP "
Jeannette will attain her object. The fact that extremely th"
aud fragile ice exists in this direction, and that an open ses :‘
been seen by Anjou, Wrangell, and Kellett, tends to corrobors?

the theory of the advantages to be attained by the choice of t
route.

BRAIN WORK AND BRAIN ABUSE.

When we hear thata man has killed himself by excessi’®
brain work we feel that we should like to have the witnesses :
court in order that we might rigidly cross-examine them. Wh:d
sort of work was it? Was it brain work pure, or was it m"h’
up with anxiety, worry, and excitement? What were fied
man’s hahits? Did he indulge overmuch in what are cal of
stimulants? Did he deprive himself of a just allotment
sleep? If all these questions could be asked and answe s
suspect it would be fonnd that the man who is supposed to bs¥
died of excessive mental en:tgy died rather of want of fresh
and exercise, of too much fire-water in some form or another,
horrible financial embarrassment, of late hours, and of g“‘ A
ment other than those pure work breeds in the human brain-

distinction is sometimes drawn between imaginative worl o
intellectual work proper; and the former is said to be the mil
wearing and the more dangerous. But we suspect there s
fallacy lurking here. Imaginative work, being more uhll’e .
ing and producing a greater sense of joy, is no doubt mo!eleﬂt
citing, but then it necessarily lasts for a shorter time. * V“l’ e,
delights have violent ends” is as true of imagination as of °‘d.
The imagination periodically stops of itself and cannot be n;w‘?
to go on save by those stimulants which, as we have said, by
to iill. A man of imagination never shortened his da{sti'
allowing his imagination to exercise itself spontaneously H ?‘u’
is quite conceivable that more than one has done so by artific! ¢ s
calling on it. The imagination should not be so treated.
too holy a gift and too delicate an instrument to be bl
casually instigated to exertion not self-generated. No dotb”
~at bottom, it is a question of use and abuse, as it is ?f o not
forms and capacities of energy. Life is almost Qerbau_ﬂY’
shortened, perhaps a trifle lengthened, and is unquestiod fesf
much improved in value, by intellectual vigour; but Wem
the people who never think, though their fronio-parietal 4 the
may ossify early, will continue, as heretofore, to cumber
earth for a greater number of years than they deserve.

B PP S SN—

THE BsT BAITS FOR INsECT TRAPS.—M. E. C. Carrier® l}::
lately been trying a number of experiments on the best baits or
insect traps, and gives an account of them in the Revué e
ticole. The results effectually disprove the truth of the old the®
ing ‘‘that we may catch more flies with « spoonful of honey ﬁllOd
with a gallon of vinegar.’” A number of glass fly-traps o0
with different liquids, sweet and sour, were placed under
fruit trees which were subject to the attacks of flies snd 0“4
insects. The traps were baited with honey, weak win®
water, vinegar and water, pure beer, pure wine, crus
and water, and other liquids; and the victims were fol-
after the traps had been exposed for three weeks, with th"t the
lowing results : The trap containing beer and water stood " to0d
head, and contained 850 flies and other insects ; pure beef win®

coming next, pure honey being at the bottom of the Po‘lil".tdo
only 17 sufferers. No doubt the odor of the beer an desl ¥
which was in a strong state of fermentation, had a grest

do with attracting the insects.

To ATTACE TIN To METALLIC SUBSTANCES.—Mucilsg®

gacanth, 10 ozs. ; honey of roses, 10 ozs ; flour, 1 0z. MiX:
e ‘Eﬁﬂniﬁﬂia_/

x sod

next, with 631 ; the crushed pears, weak wine, and PUr® Typ
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] ;,1;0 th'ose. who have sailed along onr coast to enjoy the sport of
the Ue fishing,"” and have whiled away a few spare moments in
hpr:mltemplatiou of the va: ‘ous forins of marine life, the ol ject
the Sénted in cur plate will not prove unfumiliar; and were
Animal diveated of its ornamentation of sea weeds it wonld
lce No less familiar to those who frequently stroll along the
tne €8 of Coney or Staten Island, or of the Atlantic coast
N t.or'ally, where the empty shell of the dead animal is rather
l:{"l\m\ olject.
oy, 1s “r{{wroxnrising looking creature is a species of long-legged
o ¢ fami iarly (and rather aptly, too) called the ¢ sea-spider”
Spider crah,” and is of an aspect scarcely less disagreenhle
lik that of the terrestrial spider. In fact the crab, which,
i¢ latter, belongs to the great branch of the animal king-
e‘l‘li,v he Articulates, occupies a position among crustaceans
Iny tlent to tlat held by the spider amoug other articulata.
no e1r Youngest stuges crals undergo a trne metamorphosis
e 88 Btriking than that of insects.  The, young ot the crustacea
Youp, ‘ondertully mimicked by the degraded forms of the
'llueg of spiders *‘ that the two forms would secm at a casual
Rroy,,. (2rdly to belong to different genera, and the two great
8o 8eem to run into each other here, so that their limits
oy, rcely distinguishable, and we only know that one is &
ife lﬁ‘l’lder, and the other a young crustacean, hy tracing their
Wepg l“ﬂry further on.” The young in this larval condition
hll‘_d ‘;’;8 ago described under the unme of zoca, and it is still
Wq ;. Z0éa stage.  After casting the skins several times
Yage CTeasing in size, the young craba assume the ** megalops’
iy, pe Finally, at oue casting of the skin the swimming legs
My); f"’ aud the little crab comes forth something like the

Ofm. Moat of the species undergo similar changes.

The spider crab (!ibinia canalicnlata) of our Atlantic coast
has a somewhat pear-shaped body, and exceedingly long legs,
often spreading more than a foot across. Its back iz covefed
with spincs and tnbercles. The eves, like those of many of the
crustaceans, are borne at the extremity of movable pedicles,
and thus they mav be turned in every direction without moving
the whole body at the same time. Such a provision as this is
not necessary in insects, owing to the mobility of the head of
these animals; but it is abwolut-ly indispensable in the cnse of
crahs, where the head and thorax being consolidated into one
mass, the extent of vision commanded Ly sessile eyes would
hiave been extremely limited, and inadeqnate to the security of
creatures exposed to such innumerable enemies,

The long legs of this animal remind us somewhat of those
of the spider ; the two anterior members are armed with slender,
feeble claws only, for the animal is.neither rapacions nor com-
bative like o'her erabs. It will be readily seen that its defeuce
can onlv be a passive one, and it iy for this reason (that is, for
purposes of concenlment) that its shell is usually so luxuriantly
adorned, T fant, the spider crab is almost always hidden among
stones:and seaweeds at the bottom, while other crabs frequent
the shore and are continnally in search of prey.

We have often fished up these creatures from the ocean and
found them covered with mud, barnacles, seaweeds, and other
substances which tend to conceal them from their enemies. In
some foreign aquaria, where the habite of these crabs have been
noted, they hiave been seer. to seize seawceds and polyps and
place them upon their buack, haviug first spread upon them a
visvid saliva secreted by their mouth, in order to make them
adhere. Seaweeds thus placed secm to grow as luxuriantly
afterwards as if they had not been trausplanted. SBome foreign

e
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species, on the contrary, have been observed (in aquaria at least)
to be entirely destitute of this artilicial covering, and have been
seen for hours at a time carefully eleaning themselves with their
long claws, and performing the operatien with all the grace of
@ cat. They make use of their delicate cluws, which appearso
awkward, to carry food to their mouaths, and are able, with
such imperfect hands, to pick ap the winutest morsels.

The habits of this anitual were well known to the ancients,
and by them this crustacean was made the emblem of wisdom.
Its image was suspended to the uneck of Diana of Ephesus, as
of & being endowed with reason. It figured alse on the money
of Ephesus as weil as on that of scveral others of the shores of

Asia. The ancients also regarded the crab as sensible to the
charms of music, an opinion not confirmed by modern experience,
and probubly an extension of the idea that attributed such a

gift to the terrestrial spider.
The spider crab represented in our Figure, is a common species
of the Atlanli¢ Ocean. .

HOW TO FILE AND SET A HAND-SAW, .

When a saw isin bad order, the teeth are-irregular in length
and pitch.  This occurs through improperiling, and results in
the saw working hard. The reason is that a saw irregularly filed,
or set, cuts only with the longest teeth and those that have
the mostset. To remedy these defects, it should be pointed and
filed unnil the teeth arve il of even length, and are pitched so

that the front of each tooth is at right angles with the back

of the saw. The saw is fastened into a clamp, which consists
of a pair of jaws fixed npou a stand, and moved by screws. The
ends of the teeth are bronght to a level by running a flat file

lengthwise of the blude. The best form to give the edge is a slight-

cmive from end-to end of the saw, making the middle slightly
. rounding vwtwards, never hollow. The handle of the saw wheu
in the clumpshould e to the left, and not be changed during
the filing. The part held in the clamp should be tiled complete-

ly betore being moved, if the jaws are not long, enough to hoid.

the whole. On a ripsaw, the teeth will be filed square on &
cross-cut, they are beveled upon alternate sides. Both sides
should be filed without mouving the saw, which may be dore by
changing the position and manner of holding the file A be-
ginner should provide a haudle at least a foot long for his tile
this will enable him to hold it steadily, which is very necessary
for good work. The proper size for a file i 81 incles long for a
saw having cight teeth to the inch. A saw is set Lefore it is filed.
The set given for easy cutting should be such as to mi ke the cut
as wide as twice the thickness of the blade.  Several good sets
are sold at the tool shops which are self-regulating, and make
even work. If only a few of the teeth are short, they need not
be pointed, but may be touched with a few strokes at each filing,
until the rest are worn down to them. 1If one has no clamp, «
strip of hard wood may be laid upon each side of the saw, and
the whole held tightly in a vice. In filing, the strokes shonld
be made from the operator, and not towards him. The file
should be grasped firmly in the right hand, while the tip is
held lightly between the finger and thumb of the other. A safe
rule is to work slowly, and to test the teeth asthe work pro-
gresses with a try s(&uare. As long as the faces are kept at right
angles with the blade of the saw, the backs must come out right.
—dAmerican Agriculturist.
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CUSHMAN’S CENTREING CHUCK..

One of Cushman's latest inventions is in the shape of an im-
ved centreing chuck, which has just been introduced by
essrs. Churchill, of Wilson street, Finsbury., It is simply
a four-jawed scroll chuck, with a steel centre, and can be fast-
ened toa bench, or used inan upright position. It will centre
round, square, or octagon bars from }in. to 1jin. diameter, and
is cleimed to do it more quickly and satisfactorily than anything
else yet produced for the purpose. The juws advance or recede
ually, when the body of the chuck is turned round by means

of the handles, the threads taking into corresponding threuds in
the jaws, which are thus forced in or out according to the direc-
tiou of motion of the handles. 1t has a screw working in a groove,
which facilitates the cleansing of the chuck.— English Mechanic.
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THERE are 79,000 miles of telegraph wire in the United States
and 6850 offices, or 1 mile of line to every 36 square miles of area.
England has 75,000 miles of line and 5600 offices, or 1 mile of
line to every 14 miles of area. '

RUSTIC CHAIR.

Many of our country mechanics
might pratitubly employ their leisure
hours in these hard times, by making
rustic mroitura. During winter they
have the material—- spruce and cedar
branches —- always close to hand.
Rustic work sells quite readily 18
Montreal and other large cities.
is most durable if made of cedal
but any wood will answer. The mailt
piece is a pole say 4} feet long, 4
to 4 inches in diameter at the basé
and an inch less at the top. Thi8
stands inclined 25° to 30° for a per-
pendicular. Three other short piece®
nailed upon it, supply the necessary
legs or supports. The other roun
sticks are added as shown. The seat
. has four side-pieces, filled in with the
Il\‘nrnllgl pieces which are nailed to the front and rear horder piece:

Lie side_pieces come forward far enough to sujply arm rests:
The whole is made of round, undressed limbs, or small sapling%
nailed together. A hatchet to cut the sticks,.with hammer 81
nails to fasten them together, are all the tools needed. AR
smart boy ¢an put together a trial chair, on a rainy day, an
afterwards make up as many as he chooses from any wood.

B e S

Touato Carsur.—There is & wonderful difference among the
various articles called Tomato Catsup, from the rich sauce, 8
thick it will hardiy pour, to the thin, watery stuff that WO“_ld
not keep but for the vinegar and salt it contains. Every family
should make its own, not only as a matter of economy, bY
of satety. 1f-ome must buy, avoid the bright red attractiv®
looking compounds, as they are artificially coloured. The chesP
stulf solil in restaurants is made from the peelings and other T
fuse ot the canning factories. Good catsup ~an only be m8d®
when the (ruitis in perfection ; towards the end of the seasod
when the nights get cool, and growth is slow, the fruit is waterYs
and will not yield the rich pulp of the best fruit. Select TiP?
tomatoes, cutting away any green portions, cut in pieces, 8t¢
uutil thoroughly done, aud rub through a sieve fine enough d
retain the seeds. Evaporate what passes the sieve to the desir®
thickness ; for this, no rules by quantity can be given, a8 #
bushel of some tomatoes will yield twice as much pulp as others:
The evaporation should go on over a slow fire, being careful 00
to scorch it.  When thick enough to pour from a cruet, witho¥’ J
inconvenience, add salt and spices. Here the recipes give b
greatest possible variety, Be sure and use salt enough ; a chopP®
onion, or clove of garlic, tied in a cloth and cooked in the pulPr
to give just a suspicion of the flavor, is liked hy many ; Allspic®
Black Pepper, Cayenne and Mustard, are the principal spice®
and are used according to the taste of the consumers. One MFP,'
directs for a half bushel of tomatoes ; Cloves, two teaspoonsf
Cinnamon, Allspice, and Black Pepper, two tablespoonsful each §
these are 1ot to be ground, but bruised, placed in a little b’f
and boiled iu the pulp while it is being evaporated ; when d:i
pulp ix thick enough, remove the hag and add mustard, grov"s
two tablespoonsful ; Cayenne Pepper, two teaspoonsful ; o8
vinegar, two quarts, and salt to the taste. Another recipe ¥
all ground spices, viz. : For the pulp from } bushel of f"“'tr'
Allspice and Cloves, § oz. each ; Mustard, 1} 0z. Black Pe[‘pet;
3 oz.; Mace, § oz.; Cayenne, } oz. ; Salt, 6 o0z. or suﬂil’::‘l‘

and Vinegar, 2 qts. Add the spices, boil a minute or twos
and bottle.
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THE bending of hard wood, especially beech, is effected &t pﬂf;
sent by means of hot water or steam—a process somewhat €08 sy
as regards fuel, aud taking a long time. A patent has fe“‘}o‘-
been taken out in Germany by MM. Bahse and Haendel
niaking sieve-hoops and like objects by a .dry process, mo”
cheaply and in shorter time, from cut wood. '.lJ:Vo rollers :n
used, one abqve the other, and having less velocity, 80 th’”,,
acts by holding back, while the lower extends the wood iV in
When the board, thus bent, leaves the rollers, it is fuw'“id‘
the mouth of the sieve. The upper roller is fiuted, the 9% 3
one smooth. If two smooth rofl‘;n were used a very P
greater pressure would be necessary.
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