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IMPROVED FILTERS,

In our issue of January 7, 1882, we gave an illustrated
description of the ‘¢ Multifold Filter,” manufactured by the
Newark FilteringCompany. That filter was composed of
several superposed compartments, the saud in which was
-.washed by means of traveling jets of water.

The plan of washing is the invention of Mr. P. Clark, of
Rahway, N. J., while the multifold construction of the fil-
ter was invented by Mr. J. W. Hyatt, of Newark. The
multifold jet washer filter was a very excellent filtering de
vice, and very likely no change in the system of filtering
would bave been adopted by this company had it not been
for the inventive activity of Mr. J. W. Hyatt, the president
of the company. The results of his invention in this di-
rection are seen in three styles of filters here illustrated, and
which are styled the Hyatt filters.

In these machines the movement of the water through the

filter and the means of remeving the impurities alrested by

the filtering medium are striking and novel.

- While these filters are adapted to the use of animal char-
coal, wood charcoal, and various other filtering materials,
there are very few cases where anything like the quantity
and quality of water can be filtered by these substances so
efficiently and economically as by the use of suitable sand.
Where sand can always be kept clean and without waste, as
can be done in the Hyatt filters, it is the most effective and
at the same time least expensive of all filtering substances
for purifying large quantities of water.

The economy of sand for filtering is shown, for instauce,
by the fact that the sand in a filter containing 50 bushels
costs but a mere trifle, while 50 bushels of animal charcoal
would cost about §150. The sand will last for many years
without deterioration, while the charcoal, which while fresh,
is excellent for decolorizing water, will become unfit for
use in two or three months,

which is in a Joosely moving state ; the next finer imparities
are arrested a little further away,where, the current of water
being slower, the sand is not so much disturbed ; finer par-
ticles again are stopped further away by the still denser
sand; and so the process goes on by gradations,till the water
comes into sand which is motionlessand compact. In this
compact sand, adjacent to the outlet, the fine and last -xe-

‘| maining impuritics. are obstructed, and pure water passes

through the tubes, C, D, into the outlet pipe, E.

“'Fhis description applies to each of the three varieties of
Hyatt filters here shown. It permits a larger amount of
water to be filtered by a given quantity of sand than is
possible, where the silt and impurities are permiited to
accumulate in & dense stratum upon the motionless surface
of a filter bed. At the same time the sand is in condition
to be more easily cleansed, the impurities being 10osely dis-
tributed among the particles of sand instead of adhering
together in a more or less tenacious mass.

The filtering process having thus been explained, the
method of cleansing the sand from the accumulated impuri-
ties. will be described. As a rule the sand in a filter should
be thoroughly washed at least once a day, although this de-
pends upon the character and amount of impurities which the
water contains. In warm weather, especially, cleansing
should be done frequently to prevent decomposition of the or-
ganic matter remaining in the sand, which makes filters
which are only cleansed at long intervals fountains of filth
instead of purity.

In washing Hyatt filter No. 1, the handle of the compound
cock, A, is turned to the left as far as it will go. This shuts
off the water from the valve, B, and permits it to enter
through the small valves, F, which are distributed at regu-
lar_intervals in the bottom of the filter bed. From these
valves the water rushes upward through the sand, loosening

and carrying with it all of the

We shall therefore speak
in this article of sand as the
filtering agent employed.
"The Hyatt filter No. 1 Is
especially adapted to houses,
smul] steam boilers, laundries,
etc., and wherever the quan-
tity of water to be filtered is
supplied through a § inch
pipe under a pressure of five
or six almo pheres, or less,
Its operation is as follows :
The water is admitted by the
compound cock, A, and passes
through the valve, Hilifito the
sand. The course¥I¥ the
water, during the operation }
of filtering, is indicated by the
arrows shown in the cut. A
portion of the water passes
upward from the valve, B, en-
tirely through the sand by the
side of the filter to the top,
and then descends to the dis-
charge pipes. Other portions
trayerse the sand from the side
at various heights, between
the top and bottom, and all
escaping through the perfor-
ated discharge tubes, C, D.
The upward current of water
entering from the valve, B,
loosens up the sand and keeps
it in a state of mild ebullition
for a distance laterally some-
thing less than one-fourth of
the diameter of the filter. The
sand is loosened the most and -
has the greatest motion next
to the side of the filter, while
further away it gradually
moves slower, and becomes
closeras the distance increases
from the side, until motion
ceases, and the sand compacts
together more’ and-more by
the pressure of %be -water
passing through. By this
plan, in the first part of the
ﬁ}tetiug operation, the coars-

timpurities in thie water are -

dined in a distributed con- -
dition by the portion of sand
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THE HYATT FILTER NO. 2.
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glit and impurities that have
been retained in the sand
while filtering, and discbarg-
ing them through the central
pipe, G, from which it issues
by one of the openings in the
compound cock, A, into the
waste pipe, V. Five or ten
minutes for washing is usually
quite sufficient; and if this be
done regularly each day, the
filtet will be kept in the most
perfect order and will do its
work for a’ practically in-
definite period, as there is no
waste of sand, and the filter
is constructed of bituminized
iron and has no working parts
liable to get out of order,
After washing, the handle
turned to the right until it
stops, and filtering is at once
resumed.

Some of these filters are ar:
ranged for the introduction of
the unfiltered water over the
sand instead of atthe bottom.
It is then filtered downward
and discharged tbhrough :per-
forated mctal below. Ina
filter of the form and capacity
of house filter No. 1, this ar-
rangement will give finer fil-
tration but a less quantity of
water. The plan of washing
the sand is,.however, as above
described.

" Hpyart filter No. 2 is made
in diameters of 40, 50, 96, acd
120 inches respectively. They
are worked-$h gangs or series
of from two to ten im num-
ber, as may be desired.. The
method of filtering is the same
as has been 'desmihed’in No.
1, the wvater passing up from
thé inlet valve, B, aod passing
across to the outlet screens.
By reference to the arrows
shown in the cuts and to the
description of filter No. 1, this
meibod of fltration will be

(Contknued on page 195.)
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EDUCATION FOR MECHANICS.

The question of the extent of the benefits of education to
the working mechanic is an old one. Many place too high
a value upon the utility of learning. To them knowledge
seems all powerful; it is a key that unlocks every door.
It is among those of lesser culture that this opinion mostly
obtains. They overestimate the value of science, while the
better educated fall into the opposite error, and undervalue
it. As usual, the truth is to be found in the middle. Edu-
cation of whatever nature exerts a certain influence upon
all our actions, but is not responsible for everything. Those
who are wanting in it are apt to attribute all their troubles
to this deficiency. How often does some inefficient me-
chanic say that he would have done much better if he had
only been educated. He cannot see that his faults are
positive and inherent. Those who possess education, find-
ing that their natural faults still impede their progress,
come to the conclusion that what they have learned is of
little value.

In the case of the mechanic it isnot easy to determine
just what knowledge is worth. After he has learned his
trade mechanically, it is worth his while to go further and
read up what has been written about it. While many of
the best workmen do not use book knowledge at all, the
typical intelligent workman is always a reader. He re-
ceives a scientific journal and possesses half a dozen books
treating of lathe work and kindred subjects. They describe
case-hardening compounds, brazing and welding fluxes, and
give hints on lathe management, on cutting angles of tools
for different metals, and the like. Every day he may have
to go through some of the operations they tell of, yet rarely
or never will he leave the beaten track. But although he
may not follow them in practice, he always reads them.
He does good work in the shop, and reads intelligently at
home. If any question comes up with his employer about
mechanical points, he will bring him the next day some of
his books or papers as authorities, yet his shop work is
done on principles learned by bhard experience, and not by
book theory. His books and his scientific journal do not
seem to help him there. Clever as the man may be, he
would seem at first sight to lack the facultyof applying his
book knowledge. Yet if we go a little deeper into the sub-
ject, it may appear that it is because of his excellence as a
mechanic that he rejects the book in practice. The hard
school of experience has taught him two lessons. One has
been a right way of doing things; the other has been the
danger of trying to improve on that way. In the appren-
ticeship of the mechanical arts the work of generations of|
mechanics is imparted to the learner. The evolution of so
many minds and years should be treated with reverence.
i To institute a genuineand valuable improvement is far from
1 ea.sy
I A this proves the dignity of the pagidggn held by the
1. mechanic. He has a knowledge of shop work that is de-
| rived, as just stated, from generations of the world’s work.
His knowledge of this work is, then, of the very best. His
acquaintance with different metals, with the treatment of
different steels and irons, is perfect. Hisapplication of it is
an instinct. He will seldom find in his course of reading a
justification for leaving the way he is accustomed to. His
special branch he knows so well that the books can scarcely
improve it. His thorough kuowledge of shop work attains
to the dignity of a liberal education. It is not to be de-
spised or looked down on because not acquired under the
roof of a college.

This is a fair picture of the good mechanic as found in
our shops to-day. He reads, but does not often succeed in
applyiog his reading. Yet he will study, and will enjoy
studying. It elevates his mind by giving it something be-
sides itself to liveupon. Seldom as the direct application of
his reading comes into his work, its indirect influence
affects every blow of his hammer. His intellectual being is
improved by it, and his self-respect increased. His journal
ard books give it good pabulum. The benefits of education
cannot be doubted in his case. }

—_— eter—
T ANALYSIS OF WATER. )

Chemistry will unfailingly reveal the elements and their
proportions in a compound, and also the inorganic quantities;
yet it will be at a loss to show the organic components more
than approximately. Tests will ‘only'show the presence,
not the exact parts, of the latter, and as the process by evapo-
ration and heating the residuum separates the volatile con-
stituents of animalcules and vegetable compounds, their
amount cannot be determined with certainty.

It is only after disease germs have been traced to water as
their medium of diffusion that the water is subjected to ex-
amination. The microscope failing to show them, their ex-
istence can only be proved by placing them in. conditions
favorable to their development. Inorganic ingredients of a
hurtful nature can be ascertained, and the proportions;which
it'would be dangerous to health to exceed are known. Vege-
table matter can be closely calculated, but the results that
would ensue by changes under certain conditions can only
be obtained by a system of @ préori reasoning. But the
germs, the most insidious enemy to health in water, as
neither atmospheric nor mechanical action, nordilution, will
cradicate them, cannot be found.

The benefits accruing from the solution of this problem
cannot be overestimated; physicists are bending their ener-
gies in this direction, and students are entering the field; it

31is a wide one, and one that, if explored, will yield boundless
! reward
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SITES FOR WATER SUPPLIES.

The transition from a village to a city is so rapid in this
country as to seem to be due to the agency of the ¢ magic
lamp,” and yet all the privileges and conveniences enjoyed
by the old are demanded by the new communities. Un-
doubtedly among the most important of these, and one to
which attention is forcib)y drawnas spring opensand huild-
ing operations are resumed, is that of a perfect supply of
water.

In selecting a locality whence to obtain this supply,
it would be judicious to insist upon certain conditions which
are vital to success. Absolute purity of the source should be
the ftirst characteristic. The cntire watershed should be
carefully examined, and everything avoided that would even
be liable to produce corruption. Inthe case of wells, chemi-
cal analysis will take the place of inspection. After having
obtained a source now pure, the possibilities of contamina-
tions in the future should be looked to. It is a well known
and frequently demonstrated law that security breeds negli-
gence, and in the case of water supplies this is often tested.
Imperceptibly the water will become unwholesome, and yet
its true character will remained concealed until disease is
traced to it, when an examination reveals impurities which
have crept in and been steadily increasing.

For many reasons the quantity of the supply should be
sufficient, not only for present needs, but to allow for growth
and increased consumption. After these comes the next
factor, one that is, unhappily, often ranked as first—that of
cost. The works should be built economically, but when poor
work is liable to risk the whole, the economy is false. ‘Duc
attention should be paid to so constructing the first system
that it could, when the time came, be increased by the ex-
penditure of a moderate percentage of the first cost.

et
The Great Statue of Liberty.

A singular problem in engineering is presented to the
committee which has in charge the construction of the ped-
estal for the great statuc of Liberty in New York harbor.
About eighty thousand dollars out of the necessary two hun-
dren and fifty thousand have becn raised, but nothing has
been done about the work. It is probable that operations
would be begun at once with the funds in hand, if it were
not that no plans have been made, and no architect or engi-

1 neer has been engaged to make them, the committee not

having been able to find any member of these professions
willing to contribute them for nothing, or rather for the
¢+ great credit ” which, ¢ if properly done,” they will ‘re-
flect upon the designer and engincer.”

As the value of the drawings and superintendence for the
pedestal alone, to say nothing of the responsibility of seeing

Fthe statue-placed safely upon it, would be about twenty-five

thousand dollars, we fear that the committee will look long
before they find the individuals whom they seek. The task
itself, independent of any consideration of proper payment
for the time and responsibility involved, is not one that the
most skillful engineer would wish to undertake hastily.
The statue weighs, complete, only about eighty tons, but
presents an immense surface to the wind, and stands, more-
over, on a comparatively small base.

Considering that it is not extremely easy to construct a
brick chimney of the same height—one hundred and forty-
eight feet—weighing ten times as much, of pyramidal form,
and standing on the ground, so as to resist the force of a
storm, the difficulty of raising and securing the statue, not
on the ground, but on the top of a pedestal nearly one hun-
dred and fifty feet high, is’apparentg%There are no prece-
dents for anything of the kind, and it ‘will hardly do to se-
cure the figure by the rope stays, like those of a derrick,
which the incapable engineer would naturally resort to.

The members of the committee seem themselves to have
perceived something of the difficulty of the undertaking,
and bave telegraphed to France for instructions as to the
mode of doing the work. We do not generally volunteer
advice, but it seems to us that the plan said to be employed
by the Japanese for securing their light pagoda towers
against the effects of wind, by means of a long weight or
pendulum, hung from the top of the tower, and reaching
nearly to the floor, might perhaps be employed with good
effect for the New York statue.

A very similar device, applied by Sir Christopher Wren,
has for two hundred years held np the spire of Salisbury
Cathedral, as well as those of one or two other English
churches, in which a heavy wooden framework, extending
as far downward as the construction of the tower permits, is
suspended by strong iron bars from the capstone, free to
swing in any direction. The effort of the wind on one side
of the spire inclines it until the hanging framework rests
against the opposite side, but when the pressure is relieved,
the pendulum swings back, bringing the stonework with it
into its original place.—Amer. Architect.

——— e —
Electric Tramway.
According to Mr. Trail, the engineer of the Giant’s Cause-

“way and Portrush Electric Tramway, the total prime cost

will be about £81,000 for six and a half miles of tramway,
the cost of buildings, rolling stock, electric plant, engines,
law, parliamentary, and engineering expenses. He says
also that the electric car is able to ascend a long, continuous
hill of about one and a half miles in length, and with a
gradient of 1 in' 85, drawing a second car behind it, and
work as readily and as well at a distance of two miles from
the generator as adjacent to it. <
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ASPECTS OF THE PLANETS FOR APRIL.
VENTUS

is morning star, and takes the lead of the planets that sing
and shine while they anticipate the rising of the great lumi-
nary that will eclipse their lesser light. She is stili travel-
ing on the eastward track that brings her nearer to the sun,
as she fulfills her course from western elongation to superior
conjunction. Though' her fair face is becoming ** fine by
degrees and beawtifully less,” she continues to grace the
breaking of the dawn, and wins the admiration of every ob-
server who watches her progress ‘‘under the opening eye-
lids of the morn.”

Venus varies her course withan incident on the 10th. She
is in conjunction with Lambda Aquarii, a star of the fourth
magnitude in Aquarius, being twenty-six minutes south of
the star. The nearest approach is at eleven o'clock in the
morning. But planet and star will be near emough before
sunrise to form an interesting picture. Venus will be far
enough above the horizon for favorable observation soon
after four o’clock, and will then be seen west of the star and
approaehing it. On.the morning of the 11th, it will-be seen.
that planet and star have passed each other, Venus beingeast
of the star. Observers will note the rapid progress of Venus
northward. At the end of the month she will be in north-
ern declination, nearly twelve degrees farther north than at
the beginning of the month.

The right ascension of Venus is now 22 h. 10 m., her de-
clination is 11° 87’ south, and her diameter is 16-8"".

Venus rises on the 1st eight minutes after four o’clock
in the morning; on the 30th she rises at thirty-eight minutes
after three o’clock.

MARS
is morning star, but is too .near the sun and too insignificant
in size to be of " much account. A better time is coming,
and, before many months have passed, he will become an
object of prominent interest as he approaches opposition.
Like Venus, he is moving rapidly northward. At the close
~ of the month he will be in northern declination, having
traveled nine degrees north during the month. The farther
north the planets are in this latitude, the more favorably
they are situated for observation, and the longer is the cir-
cuit they make above the horizon.

The right ascension of Mars is 23 h. 6 m., his dec]matlon
Is 6° 57’ south, and his diameter is 4-3".

Marsrises on the 1st at ten minutes before five @’clock in
the morning; on the 30th he rises a quarter before fou1
p’clock.

MERCURY
!s morning star until the 16th, and evening star for the rest
of the month. On the 16th, at six o’clock in the morning,

be is' in superior conjunction with the sun, passing behmd'
the great]ummary and appearing on his eastel 1 side to play

his short role of ¢ evening star.

Heds-dn active member of the solar commlmty On the’

27th, rushing eastward, at full tilt, with a seeming intention
to get as far away from the sun as possible, he encounters
Neptune, plodding westward with tortoise pace, making
every eff6ttin his power to approach the sun as near as pos-
sible, the former moving with & velocity of nearly thirty
miles a second; the [aiter moving with a velocity of ‘three
miles and a balf in a second. They have a conjunction at
the respectful distance of 3° 7', and are hidden from terres-
trial gazers by their near proximity to the sun, They, how-
ever, win distinction, for the meeting of the planet that
travels nearest to the sgn and the one that travels on the
system’s remotest boungf?is the sole planetary conjunction
on the meager annals of the. month. Mercury is speeding
notth faster than either Venus or Mars, for during the
month his northern declination increases twenty-three de-
grees.

The right ascension of Mercury is 23 h. 59 m. ; his declina-
tion is 2° 33 south, and his diameter is 5°6".

Mercury rises on the 1st at twenty-one minutes past five
o’clock in the morning; on the 80th he sets attwelve minutes
past eight o’clock in the evening.

NEPTUNE

is evening star, and leads the quartett of giant planets in
the tithe of rising and setting. He is now so far from the
earth, and so near the sun, that large telescopes find it diffi-
cult to pick him up, but his course among the stars is as ac-
curately mapped out as if he were visible to the unaided eye.
His conjunction with Mercury has already been referred to.

The right ascension of Neptune is 3 h., his declination is
15° 19’ north, and his place is in Taurus,

Neptune sets on the 1st at a quarter after nine o’clock in
the evening; on the 30th he sets at half-past seven o’clock.

SATURN

is evening star, and shines in the western sky foraboutthree
hours after sunset, when his pale disk dips below the hori-
zon. He isnow nearly south of the Pleiades, and presents
no features of special interest to the ordinary observer.
Even the telescopist will have to take a season of rest, for he
is approaching the sun so closely that he Will soon he hidden
from view. Hidden, but not lost, for next autumn &t oppo-
sition he will be more magnificent than he was during the
past autumn and winter.

The right ascension of Saturnis 8 h.26m.; his declination
is 16> 49’ orth; his diameter is 16", and he may be found in
the constellation Taurus.

Saturn sets on the 1st about a quarter before. 10 o’clock -in
the evening; on the 30th he sets at twelve minuteg past 8
o’clock.

JUPITER

is evening star, the third in the order of rising, but he holds
the palm among the planets and the myriad stars as the most
brilliantly beautiful of the shining host. e distinguishes
himself by no noteworthy deeds, but pursues the even tenor
of his way with majestic mien, accepting with royal grace
the honors due to his position as the giant member of the sys-
tem, the finest exemplification of nature’s fashioning hand.

The right ascension of Jupiter is §h. 836 m.; his declina-
tion isR3° 15’ north; his diameter is 352"; and his place is
in Taurus. )

Jupiter sets on the 1st at twenty-five minutes past 12
o’clock in the morning; he sets on the 30th a few minutes
before 11 o’clock in the evening.

URANTS

is evening star, and may still be seen by the unaided eye as
a faint star in clear weather on moonlessnights. Hisposition
varies little from that pointed out for March, being half a
degree farther north. Heis in Virgo, a little northwest of
Beta Virginis, and may be best observed in the east about 8
o'clock.

'The right ascension of Uranus is 11 h. 26 m.; his declina-
tion is 4° 81’ north; and his'diameter is 3'8".

Uranus sets on the 1st at 5 o’clock in the morning; he sets
on the 80th at five minutes past 8 o’clock.

THE MOON.

The April moon fulls on the 22d, at forty-three minutes
past 6 o’clock in the morning. The old moon is in conjunc-
tion with Venus on the 4th, Mars on the 5th, and Mercury
on the 6th. The new moon of the 7th is near Neptune and
Saturn on the 9th. The conjunction with Saturn will be the
most interesting phenomenon of the month, the two days’
old crescent passipg forty-one minutes north of the planet,
and the time of neaigst approach being abouta quarter after
8 o’clock in the evening. The conjunction is much closer
than that of the 13th of February, when the moon and Sat-
urn, imprisoned in the halo surrounding her, formed a
charming celestial picture. - On the 13th the moon is in con-
junction with Jupiter, and on the 18th completes the plane-
tary circuit by drawing near to Uranus. On the 22d the
moon is eclipsed. The eclipse is invisible in this portion of
the world, but may be seen on the Pacific coast, the Pacific
Ocean, and Asia. Observers here will not lose much, for
less than one-tenth of the moon’s diameter will be eclipsed.
The moon occults Beta Capricorni, a star of the third mag-
nitude, on the 1st at seven minutes after 6 o’clock in the
morning, the star being hidden for twenty-two minutes,
The occultation takes place soon after sunrise, and is invisi-
ble, but the near approach of moon and star will afford ma-
terial for initeresting stud y

SOME mERS TO GQRBESPOKDENIS.

E.H P.—* Lu.m:mous paint” is used to illuminate the
faces of clocks and watches. It isa compound of lime and
sulphur in varnish—R. H.—There is no difference, in result,
between one square foot and one foot square. One square
foot may be contained in a figure of any desired shape con-
taining 144 square inches; for example, a parallelogram 24
inches long and six inches wide; while ope foot square is
understood to represent a figure measuring 12 inches on
each of its sides. —O. R —The top of a locomotive wheel
does not go around its axle, when running, any faster than
the bottom of the wheel.—S.—Willtakeno more pickets to
fence the hill than to carry the fence on the straight line
shown in your diagram.—H. B. L.—The cannon ball fired
from the rear of a train moving sixty miles an hour will
pass the mile post.—J. A. M.—The protession of civil en-
gineering offers inducements for young men to study. There
are good colleges and many good books relating to engineer-
ing.—O. R—You cannot run ar electric light without con-
siderable expense for machinery or for batteries.—W. D. T.
Ordinary nut coal is the best for the purpose.—G. R. B.—
Butter can be made from fresh milk by means of an ordinary
churn.—J. L. B.—Railway ties made of paper pulp have
been proposed.—H. 8.—The best-method of preserving and
transporting fresh fruit is by means of the refrigerator cars.
Splendid fruit is thus brought from California to the New
York market.—F. E. 8.—Solid iron columns are stronger
than hollow iron colunms of the same diameter; hut the same
weight of metal that is c(mtalned in the solid co]umn if it
were put.intothe form of a hollow column, would be much
stronger than the solid column,—J. W. P.—Better write to
the Secretary of the Interior.—C. R.—There are various
forms of sheep shears made with guards to prevent injury
to the sheep.—C. L. F.—One way to make electrical belts is
to sew a strip of copper and a strip of zinc inside of the
cloth in" such a manner that the zinc and copper will
both be in contact with the surface of the skin. An
amatéur can produce good pictures with a portable photo-
graphic apparatus, such as you speak of.—There is no
simple photo-engraving process, such as you call for.

—F. 8. M.—There is no especial place where you can

%o to study inventing. As for mechanical electricity,
the best way will be to attend some polytechnic school. —S.
R.—You can buy rubber cement at the drug stores.—C. T.
—The nineteenth century closes December 31, 1899, and
the twentieth century commences January 1, 1900.—E.
C. B.—There is no way to prevent the lead from coming off.

|=F. C. K —Powder exploded on the top of a rock under

water will break up the rock; but a more economical mode
is to drill the rock with the ordinary submarine drills, dnd
then blast it in the usual way.—E. C. 8,—You will find de-

© 1883 SCIENTIFIC AMERICAN, INC

has the average composition: 3=C; 1-30=8i; 1§

scriptions of cotk’ machinery in the back numbers-of the
ScIENTIFIC AMERICAN.—J. A. R.—The cost’to eréct an
electrical telephone for three miles, instruments, poies,
wires, and all included, would be -about $150 per mile.—A.
C. L.—Dentiphones, or audipbones, are made in this country.
—H. S.—See SuPPLEMENT, 337, electrical balance for show-
ing presence of metals under surface of the ground. There 18
no other instrument for indicating the existence of precious
metals—E. L. R.—The Edson automaticsteam recorder
will tell you whether your fireman does his duty at night.—
A. L —For drawings of a timber drying apparatus see vecent
number of SCIENTIFIC AMERIGAN SUPPLEMENT—G. M.—
Various forms of nut locks are in use.—T. A. M.—You can
obtain the telescope glasses at almost any optical store.~—W.
E. M.—Common whiting and alum in equal parts makes 4
good filling for safes,
Steel from Phosphorized Cast Iron.

A paper by M. Delafond has recently appeared in the
Annales des Mines on the preparation of steel from iron of
this kmd and he finds that the problem is completely colved,
bot,h in the Bessemer converter as well as in the mdlna.w
furnace, when basie linings of magnesian lime are employed.
The removal of phosphorus is as satisfactory as could be de-
sired, and the silicium is almost entirely removed, while the
sulphur is also to a great degree separated. The basic steel
is found to be purer and more uniform in texture than -acid
steel. The soundness of basic steel is more uniform than
that of acid steel. Tires of both are found to be statically
and dynamically alike. - The formation of bubbles and blis-
ters in the basic ingots has been avoided hy raising the tem-
perature before casting. In the furnace the basic process
goes on more easily than in the converter, and the removal
of phosphorus is likewise more complete. Metallurgistshave
then at the present time two different processes of forming
steel, either in the converter or'in the furnace: in the one
pure kinds of cast iron are treated in the apparatus with acid
lining, in the other impure products are subjected to basie
linings. The question then arises, if, under otherwiseegual
conditions, a complete refining follows as well with a basic
lining as with an acid, why should not the basic lining be
simply employed, so that the steel of greater purity fur-
nished by that method be obtained ?

To this it may be replied that when the furnace is used, it
would in many cases be advisable to replace the acid lining
with a basic one, whereby, in fact, the work would offer no
obstacle. 1t is quite otherwise where the converter is em-
ployed. Here the cast iron cannot be worked with a basie
lining so advantageously as when- the acid lining is em-
ployed. Itisrich in siliciim, which introduces gréat diffi-
cuities when the basic lining. is- employed. 1f, hewever,
it- "be .possible so to regulate the smelting furnace
that the iron contains less: gilicium, . the intermolecylay
combustion may be so: regulated that no sufficient
heat shall be developed to maintain the metal and slag in &
liquid state. Thus it is that the preparation of pure castiron
in basic converters presents difficulties. A mixed process
may, it is true, be employed; the scorificaticn, first in an
acid converter, and tuen a further refining: in_ a basic con-
verter; only this process would be costly and complicaled.
The future will decide what isbest to be done in this mspeetw
The white raw iron employed at Creusot in the‘hﬂﬁi P

2:50-300 P; and 020 8, while the basic (1) a*hd.acxd ) steel

contain: -
. X 2,
Carbon... ........ T ) . 043 040
30 18 1 N trace. 030
MANGANESE +0v v ooseririononceannanaancans 016 066
PhoSphOrUS .evuuniveeeiine virnneioennnns 006 0075
Sulphuf.... . .4.. ...c.ee 0029 - 004

The basic lining, consisting of dolomite treated with tar,
has the composition: Ca0=>53; Mg0=3858; and Si0:=77;
while the slags at the end of the decarburation (1) and de-
phosphorization (2) have the following constitution:

t 1 2.
Silicicacid.... vooveeerive evrae ceiees 2 12
Lime and magnesiee e ... vocvvns’s voossoniesior. 47 b4
Iron and manganese 0XideS.cee.eeeciearaiiannnns .1 1
Phosphoric acid....oceveeeieieniieniiiinnes eese.s 12 16
Alumina and chromium sulphates ... ........... 5. b

A Marine Engineer’s Prophecies.

Mr. James R. Thomsen, one of the builders of the steam-
ship Servia, at the launch of the Aurania, another largefirst-
class steamer for the Cunard Cotnpany, lately made the state-
ment, prophetically, that thé coming Atlantic steamship

.would be propelled by twin screwsat twenty knots average”

speed, and would carry no cargo, her profit lying in the fact
that she would make fifty per cent more trips. She would
carry neither masts nor sails, ber twin machinery reducing
the probabilities of aceidents, and, of course, increasing her
safety, while obviating the necessity of theold-time auxiliary
—sail power, There were fifty large steamships builton the
Clyde last year, and about one-half of that number were
fitted with corrugated steel furnaces, which are said to effect
a saving of from ten to fourteen per cent.
—_  eitr——

NEW subscribers to the SCIENT®FTC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT, who may desire to have com-
plete volumes, can have the back numbers. of either paper
sent to them to the commencement of the vear. Bound
volumes of the SCIENTIFIC AMERICAN and SCIERTIFIC
AMERICAN SUPPLEMENT for 1882, may be had ‘at this omce.
or obtained through news agents.
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Oonstitution of the Sum.

In a paper presented to the French Academy (Comptes
Rendus, xcvi., 186) Faye gives his reasons for believing that
our sun and the other large self-luminous heavenly bodies
have not yet:arrived at eithera solid ora liquid state, but are
gaseous all the way to the centers, Otherwise, he says, the
heat radiated from -them would not he so quickly replaced
by heat from within, and the surface, consequently, would
soon become covered with a solid, non-luminous crust.

Cagniard-Latour has, however, proved by means of some
very remarkable experiments that a gaseous mass can ac-
quire the dgnsity of a liquid without changing its state of
aggregation, provided both temperature and pressure are
high enough at one time. If, then, theexternalstrata of the
solar atmosphere, where all matter isin an elementary or dis-
sociated state, should cool sufficiently for the elements to
enter into chemical combination, if the vapors of metallic
calcium, magnesium, and silicium, mixed with oxygen
there, on cooling should form clouds of lime, magnesia, and
silica, for example, these clouds would sink to the ir:terior,
where they would again be dissociated, while at the same
time they would drive the hotter particles upward, so that
an approximately uniform temperature would be maintained
until the whole mass had gradually cooled tosuch an extent
as to assume the liquid and afterward the solid state.

Faye bases his hypothesis on the spectroscopic observa-
tions of many years, and on Carrington’s study of sun spots,
which show that the currents are all in zones parallel to the
equator, while there are none from the equator toward the
pole. Besides this, the flattening of the sun and the slow
motion of sun spots near the poles are more easily explained
on this hypothesis of Faye than on those hitherto in vogue.

—_— i ———————
Illuminating Gas in Russia.

The Chemical Society in St. Petersburg recently appoint.
ed a committee to determine what was to be understood by
“¢“illuminating gas of best quality.” From their report we
abstract the following points:

1. A good illuminating gas must give, when burning

about 100 liters per hour in a bat wing burner, an illumina- |

tion equivalent to 10 normal spermaceti candles, that burn
778 grammes per hour.

[One hundred liters equals 3-53 cubic feet, while.7-78
grammes = 120 grains. This requirement corresponds very-
nearly with our 14 candle gas.—Ep.]

2: Since the material used in making gas, as well as the
way in which it is made, has an effect on the value of the
gas, it will be necessary, after a standard- has been fixed on
for the quality of the gas, for the city to establish an in-
spector to constantly watch the quality of the gas sent out.

8. Not only the illuminating power of the gas, bmt its com'- |
position, is of importance to consumers who use it 1ndoors
hence the comptroller or inspector must also test it with re.
gard to its chemical purification, and for this purpose alsoa
standard must be fixed upon.

4. After estimating the quality of the gas, attentioh must
also be given to the methods of illumination, since a good
illumination depends, not on the quality of the gas alone,
but on otber causes, as, for example, on the pressure, the
state of the pipes,_ the condition of the burners, etc.

5. The society advises sending a competent scientific per-
sou to Paris and other cities where such inspection is carried
on, to study the methods and means employed.

_— e — ————
Nottingham Worms.

In all angling localities, the merits of Nottingham worms
for angling purposes are fully recognized; but only a com-
paratively few people are aware of the trouble that
is expended upon them. This industry affords em-
ployment to alarge number of persons throughout
a considerable part of the year, who, every favor-
able night, collect the worms from their happy
hunting grounds in the meadows. Naturally, the
supply in wet weather is more abundant than when
the atmosphere is dry, although somye sort of a har-
vest can even then be obtained by watering the
ground. The wormers are provided with lanierns,
and have to exercise some considerable agility in
catching their prey, as, if disturbed by any noise,
they pop back into their holes. As soon as the
worms are brought in from the country, they are
taken to the ‘farmer,” who places them in common
field moss, and there they remain until they are as
tough as a piece of India-rubber, which is 4 proof
of their being in good order to use as bait, as a
freshly caught worm is extremely tender, and breaks
up readily when put on a hook. The worms are
generally kept in moss from three or four daysto
a week, which is the longest period they can be pre-
served in good order. The worms are frequently
picked over, in order to exclude all those that are
broken and mashy; and when fit for use, they are
usually sold for three and sixpence or four shillings per
thousand, packed up in canvas bags filled with moss. For
this purpose, only the plump and healthy worms ate selected.

[The above from.Chambers's Journal suggests a new indus-
try not yet introduced into this country, and a useful
hint to our fishermen: gespecting the toughening of their
bait.—EDb.]

—_— e e —

INx Japan, one of the staple artigles of food, fresh and
pickled, is the daikon, a great radiBh that. grows 234 feet
long and 4 inches in diameter.

Seientific Jmerican

NEW FANNING APPARATUS,

We give an engraving of an improved fanning apparatus |
designed for cooling purposes, and to be used in hotels,
restaurants, private residences, offices, and in all other
places where it is desirable to keep the air in circulation;
It may be made in various sizes, and driven by any avail-
able motive power; the smaller sizes being propelled by a
spring or weight, and the larger ones by steam or water
power, gas or caloric engines, according to locality, extent
of use, etc. i

The apparatus consists of a fan formed of a series of
wings or blades mounted on a shaft and inclosed in a cas-

BREIMERS' FANNING APPARATUS,

mg, the casmg havmg dlscharge plpes opemng in varlous

may be suspended as in Flg 1, placed beneath a table or
floor, as in Fig. 2, or supported by a standard, as in Fig. 8

A patent has lately been granted for this invention to Mr,
Jacob Reimers, of No. 1,85 Sturtevant St., Davenport, Iowa.

TIPS

NEW PILE FOB GALVANO CATUTERY,

Mr. Chardon, a Freach manufacturer of electrical appa-
ratus for medical and surgical purposes, has recently devised
a pile which is specially designed for the practice of galvano
cautery, and which doesaway with some of the seriousincon-
veniences inherent to other piles of the kind that have
hitherto been employed.

In this new apparatus, whichis shown in the annexed cut,
the elements are inclosed in an easily transportable box or
case, and are so constructed that there shall be no danger of

NEW BATTERY FOR GALVANO CAUTERY.

the fluid’s spilling. It takes but a few minutes to mount
and use the cautery, and but a few minutes also to close up
the apparatus again to make it transportable.

The apparatus consists of a box, whose cover, 8, and one
side, R, are hinged, and within which is fixed a metallic
support formed of three vertical columns united at their
upper extremity by a horizontal crosspiece. Into the mid-
dle column, which carries a thread, enters a screw, while
into the other two, which are smooth, enter two cylinders,
H, that act as slides. This screw and these slides support,
by means of a properly arranged device, a wooden tablet
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on which are fixed all the pieces that are necessary for the
working of the apparatus. The head of the screw traverses
this tablet and terminates in a wheel, C. It follows, from
the well known properties of the screw, that the tablet,
which cannot revolve because of the two slides, H, may be
made to rise or descend by turning the wheel, C, in one di-
rection or the other. Beneath the tablet and toward the
extremities, at F', are situated the zincs and carbons. There
are three of the former on each side, with four alternating
carbons. These seven plates together do not take up much
space in the box, but leave room for two quite thick sheets.
of rubber, I 1, and four ebonite troughs. These latter are
of different heights, those (L) containing the exciting liquid
(solution of bichroniate of potash and sulphuric acid) being
nearly as high as the external case, and the others, M, being
about half the beight.

When it is desired to use the pile, the tablet is raised by
revolving the screw, and the troughs, L, half full of liquid,
are placed against the extremities of the box and secured in
position by means of the troughs, M. Then, by revolving
the screw in the opposite direction, the tablet is made to de-
scend, and the zincs and carbons are caused to enter the
lignid gently withoutsplashing. If the circuit is closed, the
current then begins to pass. The intensity of the latter is
regulated by plunging the zincs to various depths into the
liquid.

When the operation is terminated, and it is desired to carry
the pile to another place, the tablet is raised high enough to
free the extremities of the carbons and zincs, and the re-
spective positions of the troughs, L and M, are changed.
Then, by reversing the motion of the screw so as to gause
the tahlet to descend, the sheets of rubber, I, are pressed
against the edges of the troughs containing the liquid with
sufficient firmness to-form hermetical covers to them. The
case may then be closed preparatory to removal. It may he
easily seen that no liquid can flow out, owing to the fact
that the troughs that contain it are tightly closed, and that
the small portion that drips from the zincs and carbons
cannot injure the rest of the apparatus, inasmuch as it'is
caught in the troughs, M.

The zincs and carbons employed are about fourteen centi-
meters in.width in each direction. The three zincs on each
side, as well as the four carbons, are united for quantity, in
such a way that two elements of wide surface are obtained.
The terminals that are observed on the upper side of the
tablet permit of employing at will one or the other of the
elements only. On the contrary, the two elements mounted
for tension may be used by attaching the conducting wires
to one of the terminals of each of the elements, communica-
tion being established on another bhand by a wide band of
| metal,

The carbons are platinized, and, toward their upper part,
are invested with a layer of copper to which is soldered tha
strip of metal that tnites the four carbons of each element
to form a single one. This arrangement, which secures a
continuity of the contacts, is of a nature to keep the resist-
ance of the pile cofistant, and consequently to contribute to
the constancy of the currents.

Although this apparatus has been introduced but. a short
time, it is being used' in some of the hospitals at Lyons,
Montpellier, and Brussels, and, if we mistake not, at the
Bichat Hospital in Paris.— L’ Electricien.

An Old Church in Arizona.

The most interesting of all sights is the grand old mission
church of San Xavier, nine miles from Tucson, on the Pa-
pago reservation. Thls mission was*founded in 1654, when
the Papago (or Pima) Indians were supposed to have
accepted the Christian religion. The Church of
San Xavier was begun about the year 1700 and fin-
ished in 1798, excepting one of the towers, which is
yet unfinished. The style of architecture is Moor-
ish. The lines are wonderfully perfect. It is in
the form of a cross, 70x 115 feet, and has a well
formed dome. A halustrade surmounts all the walls.
The front is covered with scroll work, intricate, in-
teresting, and partly decayed. Over the front is a
life-size bust of St. Xavier. The interior is literally
covered with frescoes. The altar is adorned with
gilded scroll work.

The statues are as numerous as the paintings,
The tiling on the floor is much defaced and’ but
little is left. That of the roof is nearly all as per-
fect as when laid. Its manufacture is one of the
lost arts. There is a chime of four good sized
bells in the tower that have a soft, sweet sound.
Ascending to the roof, you walk up long, narrow
stairs in solid walls. But one can go at a time.
The same is truein guing to the gallery of the
church.

It is marvelous that so long ago, and in such a
place, such architecture, ornaments, painting, and
sculpture were so well executed. Youare admitted by two
of the Papago signiors, who have it in charge. The admit-
tante fee is 50 cents for each person.—Denver Trébune.

J——
——
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ACCORDING to the new act passed by the Maine Legisla-
ture, salmon, land-locked salmon, and trout, except in tide
water, cannot be taken with nets, seines, weirs, or traps.
The taking of land-locked salmon less than nine inches in
length and of trout less than five inches is unlawful; also
the transportation of more than fifty pounds of land-locked
salmon br trout by any one person at a time.
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IMPROVED FILTERS,
(Continued from first page.)

‘clearly understood. In filters of 40 and 50 inches diameter,
the inlet is at one side of the bottom and the outlet on the
opposite side, so that the water must he subjected to the fil-
tering action of a sufficient quantity of sand. But in filters
of larger diameter the water is admitted through the center,
and passes upward and outward to the circumference, as will
be explained in description of filter No. 8. The distin-
guishing feature of filter No. 2 is the process of washing the
sand. They are set up in series of two or more, because one
of them, in turn, contains no sand, but is idle while the
others are filtering. For example, in a series of three filters,
as shown in the cut, two of them are filled with sand and
are used simultaneously while filtering, the third standing
idle and containing only water.

In washing, suppose the last in the series of three to he
the idle one. The outlet valve, D, in the first filter, is closed;
the waste valve, I, and the valve at the top of the pipe, E,
are opened. The water coming in through the valve, B, can
then only escape through the pipe, E. This pipe in large
filters is made tapering and terminat-
ing very near the bottom of the filter.
Through this pipe the water rushes up
into and through the horizontal pipe,
H, and discharges into the top of the
third filter. In doing so the water
carries with it the sand from the first
filter, conveying it all into the third
filter in about ten minutes. This carry-
ing process is facilitated by a current
of water forced from the upper part of
the filter through the small pipe, C,
loosening up and helping to separate
the impurities from the sand during its
passage through the pipe, H. As the
sand falls into the water in the third
filter, the separated impurities flow
out with the excess of water through
the open valve, I, into the waste pipe; .
the sand, being thoroughly washed,
settles and remains in the filter. Now,
this washing of the sand from the first
filter into the third, being accomplished,
the valves, C and E, in the first filter,
and waste valve, I, in the third, are
closed; the inlet valve, A, in the third
filter and its outlet valve on the op-
posite side are opened, and filtration is
immediately commenced. Next the
middle filter, or number two, may be
washed, its contentsbeing washed into
the first filter precisely as had been
done in the preceding case. Follow-
ing in order, at the proper time, the
sand in number three is discharged and
washed into number two. And so, in
regular ofdet of succession, the filters
are cleansed. About twenty minutes
or half an hour each day is all the
time required to keep a series of three
in perfect order.

As before mentioned, this style of
filter is made in gangs or series of
any desired number, one of the series
being always employed In rotation for
washing the sand.

The Hyatt filter No. 38 differs from
No. 2, notin principle, but only in con-
struction ; the object being to make a
single filter complete in itself, both for
filtering and washing purposes. Inthe
great majority of cases, where more
water is to be filtered than is used in an
ordinary house or small steam boiler,
the No. 3 filter will be recommended.
But as it occupies more vertical space
thah No. 2, some industries having
limited vertical space might find No. 2
better adapted to their conditions.

As will be seen in the illustration,
filter No. 8 is constructed with two
compartments, one above the other. The lower com-
partment is the filter proper, and the upper one is sim-
ply a tark used only during the operation of cleansing the
sand. The cut shows a filter eight feet in diameter, and, in-
cluding both compartments, twenty feet in height. In this
size the water is admitted in the center, and passes upward
and outward to the circumference of the filter, so that all
the: water is filtered through four feet of sand.

The operation in this filter is as follows: The water to be
filtered is admitted through the valve, B, and, as it is filtered,
passes through the perforated screen, C, which surrounds
the sand and is supported by the outer shell. Ample room
is provided between the screen and the shell for the passage
of the filtered water down into the annular spa;c?e, D, from
which it issues through the outlet valve and pipe, E. This
arrangement of large filters supplied with water in the cen-
ter furnishes the greatest possible filtering capacity on a
given ground space, and is especially adapted to large indus-
tries and to towns and cities.

When the sand in this filter is to be washed, the valve, F,
in the head is opened and the outlet valve, E, closed.. The
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water then rises till the upper compartment is filled. Then
the valve, F, is closed, and valve, G, at the top of the pipe,
H, is opened. The contents of the filter can then only es-
cape by way of the pipe, H, through its branches, which
reach nearly to the bottom of the filter. The pressure of
water coming into the filter forces the water and sand in
a steady stream up through the pipe, H, and discharges the
whole into the upper compartment. Water also coming
into the pipe, H, by the aperture, O, under the head, aids

the flow of sand upward, and also assists in washing its par- |

ticles free from the accumulated impurities. The water in
the upper receptacle, as it receives the incoming flow, effects
a complete separation of the impurities gathered in the sand,
and they flow away with the excess of water into the over-
flow trough, I, and out through the waste pipe, K. In from
ten to fifteen minutes, according to the supply of water,
all of the sand in the filtet (about 500 bushels in this size)
is discharged and thoroughly cleansed into the upper
tank. Now the filter below contains only water. To give
it back its sand the supply pipe is closed, the valve, F,
in the head, and valve, L, laading to the. waste pipe are
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thoroughly wash them once a day. The average waste of
water in cleaning the sand in either style of these filtersis
about one per cent of the whole amount filtered. These
remarks apply to the average water requiring filtration; but
a larger percentage of water for washing, would be de-
manded to filter the water in some of the Western rivers,
containing large quantities of clay.

In most cases filters above 40 inches in diameter are built
entirely of boiler iron, and constructed for high or low
pressure, as may be required. They are thoroughly bitumi-
‘nized interiorly to prevent rusting, and, it is believed, will
last as long as the best constructed water mains; and as
there is no waste of sand, there is nothing to repair, except
the ordinary wear of water valves, thus confining the cost
of maintenance to the expense of one man about fifteen min-
utes a day to do the washing of each filter.

It will be seen that, with these water purifiers, the Newark
Filtering Company have the means of filtering river, pond,
or lake water in any quantities, large or small, and in 811
situations and under any pressure required. Whether for
house purposes, hotels, steam boilers, manufacturing indus-
tries, villages, or cities, they can meet
any want, and claim the ability to fil-
ter a greater quantity of water, at less
cost of installation and maintenance,
than can be done by any other known
means of mechanical filtration.

These filters are patented in the
United States, Canada, and principal
European countries.

God in Nature.

In a recent scientific lecture Profes-
sor C. A Young, the astronomer, of
Princeton College, used the following
language: ““ Do not understand me at
all as saying that there is no mystery
about the planets’ motions. There is
just the one single mystery—gravita-
tion—and it is a very profound one.
How it isthat an atom of matter can
attract another atom, no matter how
great the disturbance, no matter what
intervening substance there may be;
how it will act upon it, or at least

opened. Immediately the sand and water commence de-
scending through the opening, F, the sand setiling and
filling the filter, while the excess of water escapes by the
waste pipe. 5

In this operation the sand is washed through the water a
second time, and of course is left in a still finer condition
for filtration. As the sand is descending, when two-tkirds
or three-fourths thereof have passed through the opening
to the filter below, water is admitted into the trough,
I, at the top, from which it falls in small streams through
perforations in the bottom of the trough, washing the
s#hd away from the sides of the tank and carrying it
all through the opening into the filter underneath; then
the valves, ¥, G, and I, are closed, and filtration re-
sumed.

The largest size of filter (No. 8) is 10 feet in diameter and
20 feet high, having a capacity of 750 bushels of sand, and
will filter from 500 to 750 gallons of water per minute.
Twenty such filters will purify the water for a city requir-
ing 10,000,000 gallons of water daily, and give a surplus;
and the services of one man only would be required to
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behave as if it acted upon it, I do not
know, I cannot tell. Whether they
are pushed together by means of an
intervening ether, or what is the ac-
tion, I cannot understand. It stands
with me along with the fact that when
I will that my arm shall rise, it rises.
It is inscrutable. All the explana-
tions that have been given of it seqgm
to me merely to darken counsel with
words and no understanding. They
do not remove the difficulty at all.
If I were to say what I really believe,
it would be that the motions of the
spheres of the material universe stand
in some such relation to Him in whom
all things exist, the ever-present and
omnipotént God, as the motions of my
body do to my will—I do not know
how, and never expect to know.”

Arizona’s Mineral Wealth.

It is but a few years ago that Ari-
zona was looked upon as simply a
worthless desert waste, useless alike for
farming and stock raising, while the
owners of a few small mines which
were known and worked labored under
the great disadvantage of having to
rely upon the slow ox and mule teums
for the transportation of their supplies
and products. Communication with
the outside world was not only diffi-
cult, but the pioneer miners were in
constant dread of Indian raids upon
them that it was impossible to develop
Arizona Territory with much success
or profit. But a great change has taken place since
the completion of the Southern Pacific Railroad across
the Territory, and although the railroad does not ex-
tend directly to any of the mining camps, the intreased -
facilities for transportation, and the opening up of the terri-
tory in consequence of it, have increased iis popula-
tion and developed its mining interests within the past
two or three years wonderfully, and specially during the
year 1882 the territory has made great advances in its
resources. .

“From statistics recently published it appears that Arizona
ranks third among the States and Territories in the produc-.
tion of gold, silver, copper, and lead, the total production of
these metals aggregating in value"fbxj 1882—$11,702,293

i

ONE ton of cotton seed yields thirty six gallons of crude
oil, worth about $18. The hull from a ton of seed weighs
about 900 pounds, and the meal before pressing weighs 1,100
pounds. The oil cake i¥ worth $27 to $30 per ton. It iscal-
culated that there ig a net profit of about §9 in grinding the
seed of a bale of cotton.
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Safety Devices for Vesséls,—Oficial Requirements."

At the amiual meeting of the Board of Supervising Inspec-
tors of .Steam Vessels, held in Washington, January, Feb-
ruary, 1883, in pursuance of Section 4,405, Revised Statutes
of the United. States, the following devices were approved
by the board, and have also received the approval of the
Secretary of the Treasury:

Holman’s life-preserving bed (when constructed of at least
fifteen pounds of solid cork and cork shavings, as a life-pre-

‘server or .fioat for-one person, on lake, bay, sound, and
river).

Life-preserver, invented by Eliza P. Coggswell (when con-
taining not less than six pounds of granulated cork, prepared
in paraffine solution, and having a buoyancy of not less than
twenty-four pounds, on lake, bay, sound, and river), with
the further qualification that neither the board northe Secre-
tary of the Treasury *‘means to assert or admit, or in any
way imply, that Mrs. Coggswell is the inventor, and legally
entitled to a patent or other privilege.”
~ Renton safety boat plug; James Snelgrove, automatic
boat plug; Daniel B. Eddy, patent sea life-boat; Dean &
Co.. improved diagonal life-boat (for lakes, bays, and sounds);
Herreshoff Manufacturing Company, pop safety valve; W.
E. Pierson, pop  safety valve; George E. Collyer, safety
valve; Edwin A. Hayes, life-raft.

Some of the rules were amended as follows:

RuLE 13.—Steamers navigating rivers only (except ferry-
boats, freight boats, canal boats, and towing boats, of less
than otie hundred tons) must have one good, substantial boat.

Freight, ferry, canal, and towing steamers, ot less than
fiffy tons, must be equipped with boats as, in the opinion of
the inspectors, may be necessary, in case of disaster, tosecure
the safety of all persons en board.

Steam ferry-boats of fifty tons burden and over must be
supplied with life-boats as, in the judgment of the inspectors,
will best promote the security of life on board such vessels
in case of disaster, according to the average number of pas-
sengers carried per trip.

Steamers making excursions under a permit must have at
least one life-boat, and shall be equipped with other life-
boats, or their equivalents, as, in the judgment of the in-
spectors, will best secure the safety of all persons on board
in case of disaster.

Passenger steamers navigating the Red Riverof the North,
and rivers whose ‘waters flow into the Gulf of Mexico, must,
in addition to the boat required in the first paragraphof this
rule, be equipped with one life-boat of the buoyancy and
capacity named in the Ezample in Rule 12, forevery sixty
passengers allowed, including the crew. One of-the life-
boats, unless exempted by the Supervising Inspector, must
‘be made of metal.

" AT metallic life-Hoats hereafter built shall' be firrnished

with a suitable automatic :plug.-

- Passenger steamers navigating rivers other than the Red
Riger of the North, and rivers whose waters flow into* the
Gulf of Mexico, must.be supplied, in addition to the boat
required by the first paragraph of this rule, with life-boats
in proportion to their tonnage as follows:

Steamers between 100 and 300 tons, 1 boat; 300. and 600,
2; 600 and 900, 3; 900 and 1,200, 4; 1,200 tons and up-
ward, 5.

Provided, however, that river steamers required to carry
more than two boats may, where the owners preferto do so,
supply the boat capacity above that number with a good,
substantial life-raft or rafts, such raft or rafts to be of equal
aggregate carrying capacity of the boats so omitted. .

These life-boats shall not be of Jess dimensions than those
named in the example in Rule 12, unless, where 'smaller life-
boats are employed, their aggregate capacity shall equal the
aggregate capacity of the larger boats.

o steamer embraced in this paragraph shall be " required
to have more life-boats, or of a greater capacity, than suf-
ficient to carry the passengers allowed by the certificate of
inspection (including the crew). One of the life-boats, un-
less exempted by the Supervising Inspector, must be made
of metal. The carrying capacity of the life-boats. for steam-
ers herein mentioned shall be determined by multiplying the
length, breadth, and depth together, -and dividing their pro-
duct by five.

Passenger steamers navigating the ocean, Northwestern

lakes, bays, and sounds of the United States, must be,

equipped with life-boats in proportion to their tonnage as
follows:

Steamers under 100 tons, 1 boat; steamers. between 100
and 200 tons, 2 boats; 200 and 300, 3; 300 and 400, 4; 400
and 500, 5; 500 and 1,000, 6; 1,000 and 1,500, 7; 1.500 and
2,000, 8; 2,000 and 2,500, 9; 2,500 and 8,000, 10; 8,000 and
8,500, 11; 3,500 and 4,000, 12; 4,000and 5,000, 13; 5,000 and
above, 14.

All these boats must be of proper size, and substantially
built with reference to the trade in which the steamer is en-
gaged: Provided, however, That no steamer shall be'required
to have more life-boats than sufficient tocarry the passengers
she is allowed by her certificate of inspection, together with
ber officers and crew.

A portion of the life-boats required on lake, bay, sound,
and ocean steamers may be substituted by their equivalents
in approved life-rafts when, in the judgment of the inspec-
tors, it can be done with safety.

All steamers .built for the naVigation of oceans, North-
western lakes, and sounds (meaning ‘in’ waters sufficiently
rough to' swamp boats), shall be equipped with life-rafts in
proportion.of one at Ieast to-every twolife-boats required.

to be prepared_s_ station-bill for hig QM_WWJ
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RULE 14.—All life-rafts and floats _composed of hollow
cylinders must be rated in their carr ying capacity according
to the cubical dimensions of such cylinders, in the ratio of
one person to every three cubic feet for ocean steamers, and
two cubic feet for lake, bay, sound, and river steamers.
Such life-rafts and fioats must be suitably equipped with
life-lines and oars.

All rubber or canvas life-rafts shall be kept inflated at all
times.

RuLE 23.—Steamers required to be provided with double-
acting steam fire pumps, or other equivalent for throwing
water, shall be equipped according to their tonnage as fol-
lows: "

For a steamer of not more than two hundred tons burden,
four inches stroke and two inches diameter of plunger, or
its equivalent.

Of more than two hundred and not over five hundred tons
burden, seven inches stroke and four inches diameter of
plunger, or its equivalent.

Of more than five hundred and not over one thousand
tons burden, seven inches stroke and six inches diameter of
plunger, or its egypivalent.

Of more than one thousand and not over fifteen hundred
tons burden, ten inches stroke and- six inches diameter of
plunger, or its equivalent.

Of more than fifteen hundred and not over two thousand
tons burden, ten inches stroke and eight inches diameter of
plunger, or its equivalent.

'Of more than two thousand and not over twenty-five hun-
dred tons burden, twelve inches stroke and eight inches di-
ameter of plunger, or its equivalent.

Of more than twenty-five. hundred -and .not over, three
thousand tons burden, twelve inches stroke and ten inches
diameter of plunger, or its equivalent.

Steamers are not restricted.to the above particular propor-
tions, for fire . pumps; any other dimensions equal to or
greater in capacity may be allowed; and no fire pump thus
provided for, excepting upon ferry-boats, shall be placed be-
low the lower deck of the vessel.

The diameter of the pipes leading from the pumps must
in no casé be less than that of the discharge openiag of the
pumps.

A rotary pump, when driven by an engine independent of
the main engine, or a steam siphon pump, may be considered
as an equivalent for the double-acting fire pump, and used
as such when equal to it in efficiency, and the degree of ca-
pacity required.

RuLe 57.—It shall be the duty of the master of every in-
spected Stegmer carrying passengers on the ocean, Jakes,
gulf[s], or bays, when such.steamer is under way, to. cause

one, also, for the engineer’s department, in which shall be
assigned a post or station of duty for every person employed
on board such steamer in case of fire or other disaster;
which station-bills shall be placed in the most conspicuous
places on board for the observation of the crew. -And it
shall be the duty of such master, or of the mate or officer
next in command, once at least in each week to call all hands
to quarters, and exercise them in the discipline and use of
the fire pumps, -and all other apparatus for the safety of life
on board of such vessel, and to see that all the equipments
required by law are in complete working order for immedi-
ate use; and the fact of the exercise of the crew, as herein
contémplated, shall be entered upon the steamer’s log-book,
stating the day of the month and hour when so exercised,
and any neglect or omission on the part of the officer in com-
mand of such steamer to strictly enforce said rule shall be
deemed cause for the revocation of the license of such offi-
cer. Upon navigable rivers, the captains of all passenger
steamers shall be required to maintain a strict discipline and
organize the officers and permanent crew so as toact with
promptness in extinguishing fire; and the captain shall cause
to be prepared at least two station-hills; assigning the officers
and permanent crew to definite places; said station-bill shall
be conspicuously placed, under glass, near the inspection
certificate.

The Atlantic near the North American Coast.

At the recent annual meeting of the United States National
Academy of Sciences, Profesaor VerriH, of Yale, gave the
e durmg eleven years off
the coast between Chesapea,ke ﬁay and Labrador by the
United States Fish Commission. One of these results is,
that there is an error in maps and charts, in placing the warm
belt, or Gulf Stream, too far from the shore by 80 or 40
miles. From the shore to about 60 miles out the fauna is
Arctic; in th'e warm belt it is tropical or sub-tropical. The
100 fathom line has been taken to mark the border of the
Gulf Stream’; but it would be more correct to say the 65 or
70 fathom line.

Professor Verrill holds that there is no variation in the
body of the stream (as has been supposed) in summer and in
winter, though there is some variation in the surface water.
The proof lies in the distinct line-of separation of the two
kinds of life on the bottom; if there were variation there, the
sub-tropical life would be destroyed. The portion of the
warm beltsouth of the New England coast, 70 to 120 miles
from the coast, teems withlife. In 1880 the dredges brought
up 800 species of fauna, over one-third of which were wtolly
new; including 17 kinds of fishes, 270 of mollusks and 90 of
crustaeea. To the 100 fathom point there is a gradual de-
scent from the shore, then comes a precipitous descent to
1,000 fathoms or more. The warm belt seems to extend

© 1883 SCIENTIFIC AMERICAN, INC

[MarcH 31, 13883

down this precipice only.about 125 fathoms. Among other
points noted in the animals found at great deptlis is their
(generally) red or orange-yellow color; supposed to be a
means of defense by rendering invisible. The bottom of the
Arctic belt is a coarse gravel or sand; but that of the Gulf
Stream is of sand so fine that the grains can only be dis-
tinguished with the microscope. Mixed with minute shells,
this sand seems to form a bed as levei and hard as any fioor.
Bowlders are sometimes found on this bottom among the
dense animal and vegetable life with which it is carpeted;
they have probably dropped from ice cakes. The dredges
sometimes brought up a rock, possibly of Plioceneage, filled
with fossil shells, like those now found on the bottom. The
absence of all vertebrate fossils is remarked on. The dredges,
also, never brought up any evidence of the existence of dead
vertebrates, though the water swarmed with sharks, dol-
phins, etc., nor was any evidence of man’s existence met
with, except an India-rubber doll, dropped fromi some ves-
sel. Yet the territory dredged was in the track of European
vessels, many of which must bave gone down there and
lives been lost. Such facts led Professor Verrill to doubt
the negative evidence in geology.
——— et l——
Coal Dust Explosions in Mines.

There can be no doubt that rich coal dust is inflammable
and dangerous, especially in the presence of marsh or coal
gas. The behavior of some dust shows that when thickly
suspended in air and ignited, the flame runs along similarly
to atrain of gunpowder. In the presence of so small a
quantity of gas that the Davy lamp is incapable of detect-
ing, its violemng is much more marked; and in this way it
becomes a vehicle conveying flame from one part of the
wotlgings to another. The gas may not be in the necéssary
proportion to cause an explosion, but by the concussion of a
powder shot dust is dislodged and may take fire.  If this
happens in the neighborhood of a local accumulation or
““ pocket ” of explosive mixture, combination takes place,
and the heat generated would - be sufficient to subject the
particles of dus® to destructive distillation, and coal gas
would be generated, which would ignite explosively and
extend the work of destruction.

A charge of 114 to 2 pounds of powder will carry flame in
air about 20 feet; with coal dust in suspension it will carry
flame double the distance; and with a small proportion of
gas and dust it will go still farther, especially in the direc-
tion of the ventilating current of air. TFiring shots and
bringing down the coal wilj sometimes liberate pit gas, as
will also falls of roof and changes in the barometric column;
and although thefiring of the gas thus liberated would not
be-in &11 cases at all a serious matter per ¢, yet when the
srvme-oronTs i dusty Atrospiers the effects of the éxplo-
sion are aggravated according to the quantity and character
of the dust. My own opinion is that coal dust will n'et of
itself explode except it be in a dense cloud, so dense thatthe
particles, being very close together, areable to communicate
ignition to each other, and the temperature, I think, must
be higher than that experienced in the air of a mine.

But assuming the above conditions, and the ignition of
the dust to have been effected, the production of coal gas
by the decomposition of the coal dust would probkably be so
rapid that the oxygen of the air would soon be used up to
form ‘carbonic acid, water, and sulphurous acid. The
dreaded after damp would permeate the entire workings, to
the destruction of life. Flour, rice, and cotton dusts have
caused explosions in mills both here and abroad; destroying
life, and setting fire to the premises. Doutless coal dust isa
source of great danger in mines, especially such dusts as
those from superior gas producing coals. The dangers are
increased by the presence of minute quantities of pit-gases,
and dusts which refuse to infiame in atmospheric air will do
so if a small quantity of coal gas orpit gas he added there-
to.—C. E. Jones.

American Pig Iron in 1882.

From reports received from all the makers of pig iron in
the United States, the American Iron and Steel Association
finds that the product of pig iron last year was 4,623,323
tons, or nearly half a million tons more than was made the
year before. The yields of the different kinds of pig iron
for the two years are shown in gross tons in the tablebelow:

1881. 1882.
Bituminous... ...... cievecciiieiniaiiiae 2,025,236 ° 2,176,855
Anthracite.... cooiiiiiiiiiiiiens veieenann 1,548,627 1,823,338
Charcoal.. cees . 570 391 623,130
Totalieeveies vivrennieiienne vaenn 4, 144 254 4,623,328

The stock of pig iron beld unsold in the hands of makers
at the close of 1882 was 888,655 tons. At the close of* 1881
the stock on hand was 188,300 tons:

—_—  —,r—
Mica Prisms,

At a Fecent meeting of the Physical Society, Mr. Lewis
Wright read a paper an the. ¢ Optical Combinations of Crys-
talline Films,”. and illustrated it by experiments. He ex-
hibited the beautiful eﬁects of polarization of light, ard the
Newtonian retardation by means of plates built up of thin
mica films and Canada balsam. The wedges thus formed
gave effects superior to those of the more expensive selenite
and calcite crystals. The original use of such platesisdueto
Mr. Fox, but Mr. Wright showed many interesting varieties
of them, including what he termed his ‘‘ optical chromo-
trope,” formed by superposing a concave and one-fourth
wave plate on each other.  Norenberg’s combined mica and
selenite plates were also shown.
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¢ Flying.”
To the Edstor of the Scientific American :

Notwithstanding all your amusing correspondent has cited
iu the issue of Feb. 22, concerning that remarkable turkey,
the albatross still remaius, I think, the largest flying bird, that
is, it is the largest bird whose efforts at flying may be taken
as a high example of the expenditure of vital energy for
that particular form of locomotion; it is, in short, the highest
type of *‘flying creaturé” consideied essentially as such,
and in flying will undoubtedly surpass any other large bird.

Though less perhaps in weight than the turkey, he spreads
afar greater flying surface to the air and performs the mere
act of fiying in a far more representative manner than other
birds of greater strength.

In the article to which Mr. Goodsellrefers I think neither
weight uor bulk, or more properly speaking volume, is meant,
but rather that the albatross is simply the largest approxi-
mation to a flying machine that Nature has given us, and as
such:is the best model, and-in so-far he isundoubtedly right.
In the next paragraph, however, yo{zr correspondent states
that which is far more open to criticism.

‘Thebird,” be says, speaking in a very general way, ¢ has
the same relative advantage with his wings in the air as the
man has with his legs on the ground, bas he not?”

Well, I should say most emphatically not, and at the same
time I believe this - same misconception lies at the base of
most devices for fiying that have been condemned on their
first trial. There-is no use in being scientitigghy balves, and
I think, bhad the author of that interesting companson be-
tween the five turkeys and the man made a simple g
illustrating what.the turkeys may be fairiy estimated
at one end of the rope and what the man will do at the
other, he would have seen the absurdity of the situation.
And yet the birds do have in a certain sense greater muséular
power than the man; but this assertion must not be taken
with too broad a meaning; it only means ethat they have

greater proportional strength for a particular purpose; in

other words, exerted through a particular set of muscles; or,
to\ be still more precise, of the total amount™ of vital energy
of his system the bird can use a far greater proportional part
in the exercise of those particular muscles adapted to loco-
motion than man or any vertebrate animal can do; and for-
tunately for the mechanic, to make things consistent, we find

conversely that Nature basalsomade a far greater proportion |

of the entire rachinery of the bird system subservient to
this nrethod of expending its energy. A muscle burns more
orless .carbon and develops-more or less heat in propor
tion- o its size,
‘mammmlwmmu mauscles of the bird,

eonsequently no such relative expenditure of the totalenergy

of the system. = It is for these reasons that the comparison |.

instituted wasabsurd. Mathematically speaking, the quanti-
ties compared were not homogeneous. Aerial navigation is
probably not beyond the contrivauce of human ingenuity;
aerial flight however is, and is evidently not within the de-
sign of Nature.

F. JARVIS PATTEN.
U. S. Army.

B S ———
The Bohemian Waxwing.
To the Editor of the Scientific American :

This erratic straggler from the north being rarely met
with, and his habits as yet but imperfectly understood, it
may not be amiss to record bis visits to our latitude, which
are both irregular and infrequent,

I have observed two small flocks of this species, (Ampelis
garrulus, L.) in the neighborhood of Burlington, Vt., which
may have been the terminus of their southern migration, in
the firSt instance on November 24, 1882, and latterly on the
21st of January. Their low, plaintive note, a sort of con-
versational undertone, first attracted my attention. Like
other denizens of the frozeu zone, they have not yet acquired
a‘fear of man, and seem wholly indifferent to his presence.
In one instance a party of eight individuals were perchedon
the lower branches of a ‘cedar, leisurely preemng themselves,
making theirtoilet evidently before resuming flight. Though
close upon them, their sléepy eyes took no apparent notice,
and when wishing to see them fly, I bad almost to shake
them from their perch. They take to flight 8imultaneously,
and are off in a flash, uttering, as they whirl past your head,
their.characteristic note of zé-z.

It bas been suggested that these birds are either forced to
their southern migration by the scarcity of food in their
polar home, or else are brought down by the great cold
waves which are known to arise in high latitudes. Their
trig appearance, when they reach us, at least, would sugzest
anything but a scanty diet; yet, as the food question is para-
mount among all animals, it may in this case partlally deter-
mine their movements.

"These dwellers of the hyperborean regions forsake their
Alaskan and Siberian evergreens, aud, borne, perhaps, on the
crest of a wave, suddenly alight before your door.

The name chatterer, which has been frequently applied to
them, as far as the species is concerned, is a cruel satire on
its remarkably silent habits. The Bohemian waxwing is
the personification of mystery, and seems to go about with
a bundle of secrets under its wing. . As evidence-of this, but
especially, of course, owing to his circumpolar residence, we
see how long it, has taken tocollect the little information we
now have respecting his history. Wilson, who traveled, as

In no ether animal do-ws find any muscles

he tells a1s, ten thousand miles in the pursuit: of birds, made
no report of the species, which Bonaparte did not observe
east of the Mississippi. Audubon met with it in Maine, and
it has since been seen atrare intervals in the Northern states,
Massachusetts being usually its southern limit for New Eng-
land.

It is interesting to note the superstition with which this
bird was in more ignorant times associated. His visits to
Europe are historically recorded, and were looked upon as
the precursors of war and pestilence, at times appearing in
such numbers (as an old writer observed) as to obscure the
sun. '

Preferring the inbospitable forests which circumscrihe the
pole, he lives far from the baunts of men, only occasionally
permitting them to form a brief acquaintance by his infre-
quent visits to their latitudes.

F. H. HERRICK.

Burlington, Vt., March 16, 1883.
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Natural and Artificial Parafiines,

F. Krafft, of Basel, Switzerland, contr#ites an -arfitledo |*
the Chemiker Zeitung on the identity of normal paraffines
with the paraffines from brown coal, from which we trans-
late the following:

Owing to their chemical actions and comﬁosition, we are
wont to consider the paraffines as mixtures of the higher
members of the marsh gas series, Ca-+Hnzyqo. (Marsh
gas, CH,, the first member of the series, is also called
methane, and the other members, C.He, CgHg, C.Hjy, etc.,
are called homologues of methane.) On comparing the ob-
servations made frem time to time on the paraffines with re-
cent investigations made on synthetic homologues of me-
thane, this hypothesis of their identity gains much additional
strength. In order to settle the question more definitely,
Liitzelschwab has carefully studied one of the commercial
paraffines, which melted between 52° and 54° C. (12514° to
129° Fahr.), but began to soften at a lower temperature. He
submitted it to systematic recrystallization from alcohol and
ether, combined with fractional distillation, first in copper
retorts, then in glass vessels heated in metal bathsand under
reduced pressure to prevent any change in composition from
the action of heat. From the lower boiling portion of this
paraffine we separated the normal hydrocarbons, C..Hy and
C2.Hsy, previously prepared by me, and also the two follow-
ing, homologues, CasHss and CosHss, which were readily and
easily identified ag “ normal ” substances, calculating their
properties by interpolation in the table that I had previously
given for this series, ‘The results of this investigation, as
compared with my previous experiments, can be seen in the
followingidables: - ‘

I. ISOLATED FROM COMMERCIAL PARAFFINE.

CR‘ZHAG_' CaqHgo. CooHlsy - | CogHgge
Melting point .......... 43° or 44° | 50° or 51° 5514° or 56°| 60° or61°
Specific gravity ........| 07778 017786 07792 07793
Boiling point....... . .{224° 10 226°243° to 245°|261° to 263°|279° to 281°

II. ‘ARTIFICIAL ‘NORMAL PARAFFINES.

077H46' CQ4H50~ C?GHﬁl‘ C?SHSS
Melting point.. 4440 51 1° 57° 6114°
Specific grawty . 07782 0786 07790 07796
Boiling point...........| 2241g° 243° , 261° 279°

‘[Degrees given in table are Centigrade, and boiling points
were measured under a pressure of 15 mm., or about one-
balf inch.]

The perfect coincidence of the properties of these sub-
stances throughout both series, establishes their identity with
great certainty. These four preparations obtained by us
amounted to about 8 or 12 per cent each, and together made
up about 40 per cpnt of the whole material used. Traces
of homologues melting at higher and at lower tempera-
tures were noticed.
of course still’ contained a considerable quantity of the
above hydrocarbons, and perhaps others of the uneven mem-
bers. Absolute proof of thls would be tedious and offérs
1o special interest, and s#¥E js still less need at present for
such‘a study of the lower’ me]tmg, and ordinary liquid ‘paraf-
fines, unless it should be necessary to prepare them in a
pure state on a large scale for special uses.

All the lower members of the series obtained as secondary
products from the action of strong heat on the higher nor-
mal paraffines, when freed from adherent olefines, are of
course themselves normal. Forscientific purposes the arti-
ficial products deserve the preférence because they alone are
perfectly pure paraffines.

On the other hand, the important question presents itself
of how commercial paraffine is made from brown coal, and
indirectly what is the best way to make it fronr this source.
® From the foregoing it will be seen that the paraffines are

mixtures of no less complicated -nature. than has been gen-:

erally supposed.

The proof that has been adduced of the 1dentity of their
constituents recalls the fact that was recently mentioned by
me also, that the higher members of the patural fatty acids,
from capric to stearic acid, are all nermal. The inevitable
explanation of what ‘at first seems strange, is that nortnal
substances are more permanent than theii isomers, and heace

the greater tendency to their production.
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‘cripples.

The larger intermediate portion |

~absurdities.

Dr. Bolton on Chemical Symbols.

At a recent meeting of the New York Academy of. Sci-
ences, Prof. H. Carrington Bolton, of Trinity College, .gave
an interesting sketch of the history of chemical sympois
from early times to the present day. Until less than a cen-
tury ago letters were rarely used, and the hieroglypbics as-
sumed many curious and grotesque forms, which seriled
rather to conceal than elucidate the subject treated of. Dr.
Bolton exhibited several rare old books cont:ining lists of
symbols, some of which be bhad transferred tolarge sheets of
paper and hung about the room. One peculiarity of ancient
alchemistic nomenclature was personification, using »hames
of persons and animals for metals or compounds; thus, gold
and silver were called the king and queen, antimony the
wolf, iron was Mars, and salammoniac was the eagle, while
the name of Mercury was given not merely to the fleet
footed god but also to quicksilver and to a planet. The
well known symbol of the sun (a toothed wheel) was used
for gold, that of the moon for silver, etc. But in addmo%
to these, many substances had more symbols than they ha
names, nearly 90 being used for sodium chloride.

Dr. Bolfon has attempted the classification of alcbemistic
symbols, making five groups. In one class the first’ letter
or letters wereused; in another they were pictorial, as waved
lines for water, ete. ; in another they were symbolic, like that
of the sun for gold, of the moon for silver, etc.; in the fourth
they were purely arbitrary, and no connection could be de-
tected between sign and signification. In the fifth class he
placed mixed symbols, as when a inverted delta or triangle
combined with R is used for aqua regia, delta and F for
aqua fortis, etc.

The various attempts to establish a scientific set of sym-
bols were described, and their faults noticed, until, fically,
Dalton, in 1787, hit upon the present simple and expressive
code, which is hardly capable of further improvement.

[ —

On the Ammonia in the Air and in Rain, etc., at
Great Heights,

It has long been known that the small traces of ammonia
in the airarecarried down to the soilby meteoric precipitates,
and Schlosing bas shown that it is fixed directly by the oxi-
dizing action of the soil and of the leaves. In connection
with these investigations he also called attention to the sea
as the great reservoir which supplied the air with ammonia.
He devised an ingenious method, which enabled him to
operateon large quantities.of air, and with it he examined
the currents of air circulating near the ground.

Recently Muntz and Auber (Comptes Rendus, xcv., 788)
have been estimating the amount of ammonia in the air on

| the top of Pic du Midi, which is 2,877 meters (nearly two
1 miles) above the level of .the sea.

The tests were made
morning and evening in a laboratory especially erected for
tke purpose. The average was 1-35 milligrammes in:100
cubi¢ meters. These numbers,.although so extremely small,
do not differ perceptibly from those obtained at the earth’s
surface.

They also made 13 analyses of rain, 7 of snow, and 5 of
fog. In rain water they found between 0'84 and 080 milli-
gramme per liter, in fog 019 to 0°64 milligramme, and in
snow 0°06 to 0-14 milligramine of ammonia per liter.

—_— et -—
Fulfilling the Covenants in a Lease,

The absurdity of some of the ‘“covenants” in leases 'is

sufficiently illustrated by the advertisement of an out-going

| tenant, who ad vertises for five hundred rats and about tén

times that number of weeds, he having covenanted to leave
the premises in the same state as he found them. The rats,
adds the humorous advertiser, must be able-bodied and no
The advertisement isa practical, albeit humorous,
commentary on many of the usual covenants contained in
leases. The tendency of modern legislation, and of modern
legal procedure, says: the Building Times (London), is to
prune the redundaney which once was the delight of the
legal profession and the despair of litigants. The covenants
were mostly of a sort which no person could keep altogether;
and in effect they were and are generally broken. The ad-
vertisement we have alluded to is the reductio ad absurdum;
obsovlete covenants and provisos are, we trust, in a fair way
to be consigned fo the same place as many other legal

——— - O
Artificial Coffee.

At the present low price of coffee it would hardly seem
the best time to bringouta new substitute, but a M. Soraani,
of Pavia, in the Ann. di Chim. appl. Farm. e Med., an-
nounces'that he has discovered quite a new and serious
adulteration of coffee, which is being practiced by the manu-
facture of artificial berries.; These berries are composed of
the meal of beans and acorns, with chicory and some quartz
powder to bring the mixture to the requisite specific gravity,
A dough is made of these 1ngredlen1< which is cut by a
special machine’ into the shape of coffec uérries, and aftet
drying has exactly tbeir color.” Sornani says he has found
as much as 50 per cent of these artiticial berries mixed with
the genuine. On.roasting they take just the same color as
the genuine, but they-areé discovered by soaking in water,
swhen the false berries'soon fall to pieces.

G
-h-4-§

TaE Belgian Aeademy of Sciences offers a prize of $600
for the best treatise on thé destruction of fishes hy the pollu-
tion of rivers. - Those competing for the prize must send in
their work before October, 1885.
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Treatment for Snake Bites amd Hydrophobia.

At a recent meeting of the Lower Rhenish Philesophical
and Medical Association, held at Bonn, Professor Bioz de-
scribed an interesting series of experiments carried on under
his direction, with a view of testing various antidotes
to the poison of serpents. He remarked that numerous
specifics are heard of among the native pupulation of India,
which, as a rule, are found to be of themselves inoperative.
Professor Binz stated his opinion that when a real Indian
poisonous snake has bitten a person in the usual manner,
spirits can only serve to prevent or to alleviate the spasms of.
suffecation which are induced by the action of the poison on
the respiratory nerves. Atropine and other specificsagainst
fmminent results of an analogous character, caused by nar-
cotic influences, have been found ineffective against this
deadly virus. The most favorable tests made were with
chloride oflime, a filtered solution of which was injected into
tj;a same place where the fatal virus bad previously been in-
tyfdured. In seventeen trials made in succession, the poi- ‘

Bed animal survived without the slightest disturbance of |
its healthy conditioc. In five succeeding experiments, when
“a relatively insufflcient dose of the antidote was adminis-
tered, or when animals suffering from disease were operated
upon, the chloride of lime served only to retard the fatal
effects of the poison. The suggestion was made by Pro-
fessor Binz that the adoption of this treatment in cases of
the bites of dogs suffering from rabies might possibly be
attended with favorable results, inasmuch as chloride of
lime has heen shown to have niuch greater power than any
of the caustic substances now usually applied to dog bites,
which have been proved to be scarcely, if atall, effective
against the cousequences of snake bites.— Lancet.

P
P

Ammoniacal Liquor as a Fertilizer.

The Journal des Usines & Gaz, on the subject of the use of
ammoniacal liquor as a manure, states that it was so highly
appreciated by the Belgian agriculturists that the entire pro-
duction of the gas works at Malitres was bought up in the
crude state at the rateof 1 fr. 25 c. per hectoliter (say $1 per
100 gallons) on the spot. Upon newly cleared ground the
liquor was used just as it left the works; but for irrigation
purposes it was diluted with three or four times its bulk of
water. The effect produced on the soil by the use of the
liquor is stated to be exactly the same as when stable dung
(which is usually considered to be the best kind of manure)
is employed. The writer found that in rainy seasons- the

“ligttor might be used in an undiluted condition; and when
spread over the ground in the proportien of about 1,500 gal-

lons to the acre, a perfect dressing'was ohtained. In dry|
weather, however, the liquor bad to be diluted with anequal |
bulk of water, and a double.guantity of the mixtnré*used Fio¥

to produce similar results. But even in this condition it
was found to possess the same value for agricultural pur-
poses as stable manure.
— et —
BUGGY BOW SPRING.

The engraving shows a device to be attached to the rear
bow of a Buggy top for the purpose of guarding against the
breaking of the bow when the top is suddenly thrown back,
and to carry the weight of the top when down. . ;

The device consists of a curved spring of steel or other
suitable material, pivoted at its lower end on the bolt, which
forms the pivot on which the bows are hinged, and fastened
at its upper end to the rear bow by means of a clip. The
spring is a curve, of which the rear bow is the chord, their
only points of contact being at the ends of the spring, and
the curve lies wholly on the rear side of the bow.

\‘N&{\ = I

McELHANEY’S BUGGY BOW SPRING.

When the top is thrown back, instead of the bow striking
the pivot of the hrace, the interposed spring strikes on the
pivot and receives the force of the blow. The bows are
rigid, and it frequently happens that when the top is thrown
back suddenly the force of the fall hreaks the bow, whereas
when the device shown ig used, the yielding spring acts as a
cushion, and breakage is impossible. When the top is down
the weight is. borpe by the spring, which rests on the bolt,
and forms a yielding support, taking off the strain caused
by any suddén jar from inequalities in the roadway passed
over.

This useful invention has been patented hy Mr. Samuel
McElhaney, of Polo, Il

Sreientific
IMPROVED HAT HOLDER.

We give an engraving of a very simple, inexpensive, and
efficient holder to be applied to the backs of opera seats,
church pews, seats of public halls, to the sides of railroad
coaches, and to be used wherever a thing of this kind is ap-
plicable. It is formed of Bessemer steel wire bent into the
form of the treble clef in music, the straight portion being se-
cured to the back of the seat by suitable fasterings, which per-
mit of swinging it out foruseor out of the way and against
the back of the seat when not inuse. Theupper loop of the
holder is capable of springing sufficientiy to receive the brim
of any hat, and the lower cuil will receive an umbrella or
cane, as shown in the.engraving. The wire is in a single
piece, and where it crosses itself is left free to move, so as

SO OURTY It ailsale ' &
lower end of the wire is provided with a hook which may
be brought into engagement with the adjacent loop. It
may be provided with a simple round knob to give ita finish,
and to prevent the clothing. from catching in it. These
holders are nickel plated and nicely finished, and an or-
nament to the seat rather than otherwise. This improve-
ment is being put in theaters of several large cities, and it
is now regularly manufactured in Baltimore.

This useful invention has been patented by Mr. "George
W. Lindsey, of Baltimore, Md. (P, O. Box 797).

J—
-
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Basic Furnace Linings.

It appears, from a recent paper issued by Junghaug and
Uelsmann, in Dingler's Polytechnisches Journal, that soda and
potash carbonates-are used instead of the corresponding
chlorides of those metals, and that the durability’ of the lin-
ing is said to be increased by the addition of cryolite. The
following modification of the usual method of preparing the
lining has been found to answer admirably: The raw or cal-
cined masses of lime, dolomite, or magnesite are ground and
mixed with the flux; the mixture is then burnt to dust and
worked up into bricks, the dust being rendered plastic with
tar treated with 8 per cent of flux. When the flux is made
up of alkaline carbonates, ground ealcined phosphate or
bone black, with the addition of a few per cent of the alka-
line carbonates, are used in the-preparation of basic bricks,
muffles, etc. André states that the basic masses are to be
burnt at a high temperature, then pounded and ground, and
the powder thus obtained is formed into bricks by the addi-
tion of freshly prepared lime sulphate. T wo per cent of the
lime sulphate suffices to form a plastic material. Borsig
proposes to mix dolomitic limestone, either in a crude, cal-
cined, or finely divided form, with from 2 to 2-5 per cent of
crude boracic acid, or 8 per cent of fused and pounded
borax. The mixture is used in a dry or wet condition for
lining furnaces or for the preparation of bricks.

According to the Society of Mines of Horde, and the
Rhenish Steel Works at Rubrort, limestone, free from mag-
nesia, containing not more than from 15 to 20 per cent of
silicic acid, alumina, iron oxide, and manganese oxide may
be used for the preparation of basic linings. The quantity
of iron oxide present should not exceed 6 per cent. It was,
further, found that phosphorus can be got away in the slag
without the after blow, by the use of fluor spar equivalent
to one-tenth part of the tribasic lime phosphate formed. In-
stead of fluor spar, alkalies, alkaline. earths, or cryolite may
be used. The dephosphorization is also effected by blowing
air into a reverheratory furnace having a basi¢ hearth. Im-
mediately before the introduction of the metal into the con-
verter lined with basic bricks, it is recommended to adé lime
or a mixture of eight parts of lime and one of ferric oxide.
The mass is heated and. air blown in for from six to ten
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minutes, when the converter is emptied, and the mets]
treated with a mixture of from two to three parts of lime and
one part of ferric oxide free fromsilicic acid. The quantity
of flux in the first blowing amounts to twice the weight of
silicium and phosphorus contained in the original charge,
while the quantity used in the second operation depends on
the durability of the converter. The object of the addition
of the second flux is to obtain a slag containing more than
36 per ceut of lime and magnesia. The basic flux may be
replaced partially or wholly by manganese ores, cryolite,
fluor spar, and caustic or carbonated alkalies, while phos-
phorite or hone-black, mixed with clay or aspbalt, is used
as a lining. After the decarburation of the iron bath the
oxidation of the remaining phosphorus is effected by the in-
troduction of oxidizing agents, as ferric and manganic ox-
ides, into the iron. This operation takes the place of the
after blow.

o
e

Purifying Carbon Di-ulphide.

Palmieri recommends the following practical method of
purifying carbon disulphide on a large scale. After remov-
ing the water that usually covers the commercial article, 2
or 3 per cent of dehydrated copper sulphate are added and
then shaken. . After the blackened sulphate settles and no
more odor of sulphydric acid isobserved, it is filtered or
decanted.

To get it absolutely pure the carbon disulphide is rectified
over anhydrous copper sulphate, when it loses all unpleasan'ﬁ:

o

i odor. To preserve it odorless it must be left iu contact with
i copper sulphal ich can be regenerated by igniting, treat-
iug with sulph %

id, and igniting it again.—J. Prac. Chem,
—_——t -
! THE NORDENFELT GUN.

. TH®Mn has been adopted by the British Admiralty.
The report of trials proved that the hardened steel bullet of
714 oufices weight,.at a range of 300 yards, penetrated. at an
angle of 45 deg., the side and boiler of a torpedo boat, as
represented by a . inch steel plate 18 inches in front of a
second steel plate 14 inch thick. When firing directly end
lon at a torpedo boat, the bullet penetrated the steel bow
| plate & inch thick, atan angle of 10 deg., and four bulk-
| heads at right angles; striking the boiler, the builet then in-
| dented the balf inch steel plate representing it, to a depth of -
half an inch. At a subsequent trial at Portsmouth, under
similar conditions, the plate was perforated altogether.

The accuracy was found -most satisfactory, the mean devi-
ation at 300 yards, of 10 rounds fired slowly, being 56
inches, while the mean deviation of 24 rounds fired in rapid

volleys was 18:8inches. ‘
Wr@g&%&umﬁm shots in
thirty seconds, During another the .gam was fired at sea

from H. M. S. Medway when runuving at a speed of 9 knots.
In this case the target was the bow of a model torpedo boat;
during a run of 1 min. 45 sec. and over a range of from 500
yards to 100 yards, 115 hits were made out of 135 shots fired,
equal to 65 hits per minute. In a subsequent trial at Spit-
head in July, 1880, the gun was placed on board H. M. 8.
Iris. - On this occasion two runs were made at a speed of
17'2 knots, directly against the bow of a torpedo boat model.
Firing from 700 yards distance until close up, both runs
occupying 2 min. 19 secs., 110 shots hit the target out of 213
rounds fired, so that even at this high speed 48 hits per
minute were recorded. Running past the torpedo boat at
200 yards range and at a speed of 17 knots, 58 rounds were
fired in, 22 seconds,.and of these, 88 shots hit the torpedo
boat, being at the rate of 103 hits per minute.

The four barrel gun is illustrated by the perspective view.

.

i -

" THE NORDENFELT GUN

The gun consists of a rectangular framework of wrought iron,
the sides of which are connected by three plates or transoms.
The four barrels are placed side by side in the frame, their
nfuzzle ends passing through the front cross piece, while
the breech ends are screwed into the middle transom.

In rear of the middle cross piece is the action block, which
is capable of movement backward and forward. In frontof
this action block are four breech plugs, corresponding to
the barrels. These are of steel pierced with a channel, in
which a firing pin or striker moves freely, and they are fur-
nished with an extractor on the right side. Behind each
plunger-is a hammer, with a projecting tenon, and behind
the hammer a strong spiral spring.
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THE ARCHER FIBH.

The archer fish (Towotes jaculator) belongs to a group or
sub-family of the scale-finned fishes (Squamipinnes), so called
because the *“ vertical fins are moré or less densely covered
with small scales.” The principal characteristic of this tish is
the. elongated lower jaw. The inhabitants of Java, its
native igland, keep these fish in their houses as pets.
They are sometimes twenty centimeters in length. The
coloring of the upper part of the fish is greenish-gray,
the under part silvery; there are four short, wi}ie bands
across the back, dark brown, with a shade of green.

* With few exceptions, all of the scale-finned fishes are
found in the upper stratum of the water and near the shore;
some of them descend into the ocean, and others occasion-
ally wander out into thesea, followingshipsfor their refuse,
or chasing other prey. Most of them, especially the beauti-
fully colored species, belonging to this family, are found, as
a rule, iu the vicinity of reefs, or above shallow places, play-
ing in the sunshine. Their beauty is very much heightened
by motion. : .

Heuglin says that in the Red Sea tbey are commonly ob-
served in the deep chasmsor well-like de-
pressions between the coral reefs, where
the water is always clear and quiet, al-
though there may be a high sea outside-
~ When a ship anchors in a dark night
between the reefs, the presence of these
fish may be perceived by their phos-
Phorescence,

They may be observed, often at a eon-
siderable depth, faintly glowing spots;
suddenly they disperse like scattering

rks, move slowly to and fro, gatber
lcether in groups, and separate
“again.

Nearly all the fishes of this family
are carnivorous, feeding upon small
meduss, coral insects, etc  These fish,
Heuglin says, play around the coral
btanches in the same manner as birds
hover around trees upon the land.

In crowds they stand still for a few
minutes before a branch of a coral, -
suddenly dart forward, bite at the cora]
insects on the branches, and hasten as
if inspired by a spirit to another place,
to go through the same play, and be-
gin again the same ehase.

As soon as the archer fish sees a fly
or any other insect sitting upon a plant
hanging over the watekit epproaches

“to withrhrwiews-oreoremermd 5 Half
meters, and spurts from its mouth a drop
of “water, so violently and with such
accuracy that it seldom misses its
prey.

It has this habit even in captivity,
and the -Japanese make a household
pet of it. They keep the fish in water
basins, and place irr the middle of the
vessel a stick, sometimes reaching out
over the water sixty centimeters. In the
stick wooden pins are fixed, and insects
are fastened upon them. Soon after this
isdone, thefish swimsaround thestick,
comes up to the surface of the water,
raises its eyes toward the surprised in-
sect, suddenly spurts a drop of water
upon it, throws it down, and swallows it
if its shotis successful; if not, it swims
around the stick and triesagain. The
certainty with which they throw this
jet of water upon their victims is won-
derful.

In order to observe this, Hommel
thrust a needle through a fly and fas-
tened it to the sticl.. Without inter-
mission, rapidly, and in regular order,
all of his fish attempted to throw the fly
down, without once missing their aim
as they shot the drops of waterupon it.

Insects appear to be the most natural food for this spe-
cies..and,seem to be preferred to every other kind of food.
~ From: Thierieben, by. A. E. Brehm.

Wisdom of Plants.

4 s an example of the curious property of plants in select-

ing from a soil only those materials proper for their nourish-
mept, the ice plant, which is found abundantly on the Med-
iterranean coasts, is one of the most striking. It has lately
formed the subject of some experiments by M. Mangon, who
has cultivated it for many years. Its popular name is de-
rived from the little vesicles filled with water which cover
its stem, and have much the appearance of frozen dew-
drops.

Analysis shows that it sucks up from the soil a large quan-
tity of soda, potash, and other alkaline salts; indeed, it may
be said that the plant represents a solution of alkaline salts
held together by a vegetable tissue only, weighing two per
cent of its mass. M. Mangon believes that the plant might
be useful if planted on unproductive soils where such salts
are ip excess, thereby rendering the groundsuitable for ordi-
nary cultivation.

there is usually no provision for using it.

Scientific Amerviran,

Carbonic Oxide in Common Furnaces.

According to Mr. J. Lowthian Bell, every furnace wherein
a high temperature is attained is virtually a carbonic oxide
gas furnace, He shows that carbonic acid, the product of
the perfect combination of carbon and oxygen, cannot exist
at a high temperature, in consequence of dissociation taking
place. Therefore, if a great heat is desired from solid fuel,
it is impossible to avoid the waste represented by the formation
of carbonic oxide at some region above the fuel, and where
It has long been
known tbat carbonic acid breaks up at high temperatures;
but Mr. Bell has shown that the same effect is produced at
comparatively moderate temperatures—a view in which he
is supported by M. Berthelot. He mentions the. well known

phenomenon of the carbonic oxide flame just above an ordi-
nary open coke fire; andsays that thisis not merely due to the
fact that the gas can only inflame in contact with fresh air,
but also that it could not burn in the hot fire below.. Thus
every furnace is a carbonic oxide generator; the only differ-
ence between those which avowedly produce gas .and those

in which the work is done)y the primary burning of solid

THE ARCHER FISH.

fuel being that the former turn to good account what the
latter produce to waste. The lesson to be drawn from these
observations is that the only way to burn coal or coke to ad-
vantage is to first convert it into carbonic oxide, and after-
ward burn every atom thereof in tbe right place. Unless
this sequence of operations is followed by design, it will
assuredly be observed by nature. According to this view,
the gas furnace is less revolutionary in principle than has
been supposed; it is simply a method of regulating and ren-
dering profitable a natural and otberwise wasteful process.

-

e

A FRENCH surgeon says, that on ciloroforming some mice
and lifting them by their tails, they tried to bite,” but on
laying them again in a horizontal position, they resumed
insensibility. Acting on this hint, when a patient showed
signs of collapse under a dose of chloroform, he dropped
the patient’s head over the bedside and raised the feet quite
high. The patient at once becor.e- conscious; when. laid
straight on the bed he became insensible again, and a re-
turn to lowering the head and raising the feet for ten minutes
was required to counteraet tLe chloroform. Itisthought that

by this treatment an®@sthetics may be used with great safety.
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Indigestion and Disease,

Dr. Henry Reynolds has an article in the Phrenological
Journal on indigestion which seemsto define the nature and
symptoms of the complaint very closely.

Many suffering from dyspepsia will find their own feel-
ings described in the following extracts, taken from Dr.
Reynolds’ paper, and we hope some will derive benefit from
his hints:

The important relation of indigestion to many diseases
which people suffer is not sufficiently realized. Dificulty
in Lreathing, occurring spontaneously, or on slight exertion,
may be caused by indigestion.

Indigestion causes alterations in the general nutrition of
the body, which are manifested in various ways, among
which are the following: Angemia, or a depraved state of
the blood, involving a deficiency of the red globules of the
blood, and causing persons thus affected to be unnaturally
pale, especially about the lips; decay of theteeth; grayness
of the hair; excessive liability to inflammation, from sligh¥
causes, of the mucous membranes, especially the eyes a®d
throat; to which may be added, in cases of thosé predis-

posed to such affections, liability to
gout and rheumatism, and affections of
the lungs or kidneys. Consumptiog
has frequently been regarded as due in
many cases to long continued derange-
ment of the digestion, whereby the
general nutrition of the system has be-
come impaired.

The inflammation of the mucous
membrane of the throat, known as
‘“clergyman’s sore throat,” is a pro-
duct of indigestion, and the removal
of the cause by the adoption of a suita-
ble dietary, exercise in the open air,
and observance of the laws of health
generally will be the best treatment
for it.

Indigestion is the cause of various
alterations in the skin manifested by
general coldness or chilliness, especial-
ly of the extremities; by changes in
its color or, texture, which may be
earthy or sallow in tint, or dry and
coarse, and by various eruptions,
among which are the well known eczg-
ma, acne, impetigo, and nettle rash.
Most of the cases of skin disease affect-
ing children are best treated by atten-
tion to the diet, making the diet easily
digestible, and sufficiently limited to
insure complete digestion.

The causes of indigestion may be due
to the food or condition of the stom-
ach. The food may be defective in
quality. There may be excess or de-
ficiency of the normal ingredients, sac-
charine, starchy, albuminous, or fatty,
or some of the naturally indigestible
materials which form a part of all food.
The food may be introduced in an in-
digestible form on account of defects
in the cooking of it, or imperfect mas-
tication, or from its having undergone
putrefaction or fermentation, which
arrests the functions of the stomach.
Imperfect mastication of food is a very
common cause of indigestion among
Americans.

Eating too much is probably the nmost
common of all causes of indigestion,
The secretion of the gastric juice in
the stomach seems to be proportioned
to the amount of material required for
the nourishment of the system. Food
taken in excess of this amount acts as
a foreign substance 'undergoing fer-
‘mentation and putrefadtion, and occa-

" sioning much disturbance in the sys-
tem.

Much may be done for the cure of
indigestion by eating very abstemiously of suitable food,
thoroughly masticated, taking exercise in the open air,
breathing pure air, and observing the law8 of health gene-
rally. The amount of food should be reduced until the
quantity is reached which the stomach can digest without
evincing any symptoms of indigestion.

The Marseilles Tea Trade.

Within the last few years there has been a singular de-
velopment of the tea trade at the port of Marseilles. In 1850
the arrivals did not exceed 12,000 kilogrammes, most of
which came from the warehouses of the Hanseatic towns’
and from London. Ten years later the direct relations with
the East .caused a great movement of tea to Marseilles, the
annual imports being 229,114 kilogrammes, of which 223,813
came directly from China. 8ince then the trade has been
very greatly ou the increase, the quantity for 1881 being
3,198,430 kilogrammes, of which 2,878,675 were from Chfna.
Of this quantity 52,598 kilogrammes weré for home con:
sumption, the duty upon which amournted to 111,471 f. The
imports of tea for the whole of the French porls were
3,572,268 kilogrammes,
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Steam Plowing in Scotland sgnd the United States.

At the recent session in Chicago of the National Agricul-
tural Convention, a variety of other interesting topics were
discussed, includiug that of steam plowing. Among those
present was Mr. George Greig, of Scotland, whose long ex-
perience with steam plows enabled him to give some very
practical and useful information. He gave a description of
the great farm of the Duke of Sutherland, inthe countiesof
Ross and Sutherland, comprising one million four hundred
thousand acres, and of the efforts of the Duke toaccomplish
the reclamation of this land, heretofore, a vast waste, by the
use of steam power.

The land is laid out in forty acre fields, with roads for the
cultivating engines at eachside. The steam cultivator con-
sists of two engines and the plow, which is intended to
travel hetween them. The engines are constructed very
much in the same way as the ordinary steam cultivating
engines of this class. Each engine is fitted with a drum
upon which the rope which hauls the implement is coiled,
and they work alternately, pulling the plow backward and
forward. The plow here is the great object of interest. It
if entirely of a novel character, and has cost, in its develop-
ment’ to its preseut perfection, not less than £10,000 in ex-
periments. The result of its action in the soil is very much
like that of ordinary trenching by manual labor. It is pro-
vided to take two furrows about twenty inches broad. The
first one cuts off the vegetable matter and throws itinto the
bottom of the trench, while the second one takes up the
subsoil from below and places it upon the top of the vege-
table matter, the depth of the two furrows heing from two
and one-half to three feet. The first plow is provided with a
discolter, which is set to work at a lower level than the
share, and thus carries the first plow over any bowlder with
which it might otherwise get engaged. The second plow
is hung on the end of a strong lever, which is held down
with a given tension from the rope, so asto engage the
stones passed over by the first plow and drag them out.
Small stones are thrown to the surface, and large ones are
dragged up and left to be hauled out by the wire rope on its
return journey. The cost of trenching land by this system
to a depth of two and one-half to three feet hasbeen found,
with the latest improvements, not to exceed £4 per imperial
acre, and this includes the payment of men in the trench
throwing up the stones, which fall back into the furrow after
the plow has passed. 1o do this trenching entirely by
manual labor, to leave it in « condition asefficient as the
steam operation, would cost at the present time not less than
£25 to £30 an acre.

The next operation in connection with the reclamation is
the clearing of the stones, fifty tons to the acre. The device
was g steam sledge which earries frem-four:-to five tomsof*
stone. This sledge has been so constructed that when it
reaches the end of a field with its load, and the motion is
reversed, it turns asomersault of its own accord and leaves
the load behind it, returning to be refilled. This sledge was
not only found to be a very economical way of carting off
the stones, but a great benefit in consolidating and level-
ing the surface of the land on its passage.

The next operation is the liming of the land, at the rate
of from fourto five tonsan acre. The lime is brought from
England, a distance by sea of five hundred miles, then car-
ried by railway twenty miles. A small engine of four horse
power and of three tons weight answers the purposes of
carting, reaping, rolling, and driving. With it the lime is
taken from the railway station to the fields and deposited at
the end of each field in large heaps, to be again drawn into
lines through the fields with the wire rope and larger en-
gines, using the stone sledge as the carting machine. The
sledge has a capacity for six tons, and when it arrives at
the part of the field where the lime is required, it tips it out
in the same manner as has been described with the stones.

The fencing is made in the usual way with stones taken
from the land, and where there are no stones iron fencing of
a novel description has been devised in order that it may be
folded down on the ground when necessary, so as to allow
the steam plow ropes or cartages to pass over it at any point.
The standards, which are fixed in stone, are hinged atthe
bottom, so that when the holt which fastens the stay is
taken out the fence falls over. This fence has been found
to be great economy where large snow storms occur; throungh
being laid down all winter and lifted up in spring, the snow
in this way cannot injure it.

The execution of the under drainage on the reclaimed
lands has given rise to greater difficulty thanthe other opera-
tions, in as far as no direct effort was made to accomplish
this by steam power. Until lately there was no known im-
plement that would have coped successfully with the
bowlders which are to be met with in a drain four feet and
a half deep. [ feel sure, however, that in the future the
plow which I have descrihed for trenching, with very slight
modification, will successfully cut out drainage to a depth
not exceeding five feet, and at a price not exceeding one-
tenth part the cost of manual labor.

In the view of putting it under crops, the surface cultiva-
tion of the land has also been undertaken by steam, and for
this purpose a novel implement was produced in the shape
of a machine which works very much on the principle of
the American disk harrow. This implement runs over the
land at a rate of six miles an hour, and pulverizes it to an
extent to make a seed bed for the smallest and finest seeds.

The primary object of the reclamations has been fully
realized, iu as far as thefarms that have been operated upon
are now selfsustaining. Referring to the possibility of

making tanks upon land for the purpese of retaining water
for the use of stock, I will mention & very interesting inci-
dent. The engines which have been introduced by the Duke
of Sutherland have been used in New Zealand for the pur-
pose of making tanks for storing water. A machine has
been constructed with something of the characterof a scoop.
Thisscoop is arranged upon wheels under the engine and
controlled by the man who sits upon it. The engine is
placed upon that end of the ground intended to be excavated,
and this machine runs down and fills itself, and is run up
again and is emptied by the action of one man. The suc-
cess of the first machine taken to New Zealand was such
that a large demand sprang up for them, and great tracts
of country in Australia, which formerly could not be grazed,
are now being stocked with sheep.

The cost of the entire set of machinery for ditching by
steam, including two engines of fourteen horse power, with
a ditcher, would come to abont $10,000.

The steam cultivating engines are from six to twenty
horse power. These small engines are in use in many por-
tions of Scotland, where the fields.do not exceed ten acres
in extent.

The expense of plowing an acre of ordinary land in Scot-
land with horses, common plow, and common attendants I
estimate at $3 per acre.

Mr. Grinnell (of Iowa): Since we have got these broad
Clydesdale horses and the French horses—*‘‘ necks clothed
with thunder,” and all -that sort of thing—and our farmer
boys toride the plow, we plow for seventy-five cents an
acre, and there are plenty of people who want the job at
that rate. That being the case, do you think we can be
seduced into introducing steath plows when we have Clydes-
dale horses? ‘

Mr. Greig: I am not prepared to recommend the applica-
tion of steam plowing when land can be plowed for less than
one dollar an acre.

For ordinary surface cultivation I am not prepared to tell
you that steam plows have supplanted horses or mules; but
when you want very deep cultivation, such as is required
for grading roads, sugar cane crops, and that sort of thing,
Iam quite satisfied that steam cultivation will compete with
horses very successfully. And one of the advantages of
steam cultivation is, that you get a much better kind of cul-
tivation than you can with horses; you plow deeper and it
gives you a mixture of soils, and you get much better results
than could be gained by simply turning a furrow. We can
run a cultivator at the rate of six milesan hour, but we don’t
profess to run a plow ata high speed. I will mention a very
Jnteresting thing fhat has only now come to light. Hereto-
fore we have been restricted in the breadth of the implement.
We-fotmd wicsnid only cuf @ certain nuwber oF furfows,
Our plowing machine has always been under the power of
the engine. If we could cut the number of furrows the en-
gine could plow, we would be able to double the work and
reduce the cost one-half. We have now hit upon a plan by
which we can work more than one implement on the same
road; and I have no doubt that in the course of two or three
years you will find that steam plows will be coming into use
in America. With a couple of engines and a ‘steam plow
you can turn from twenty to thirty acres of prairie land in
a day, and you would consider that a good day’s work. I
am quite satisfied, from what I have heard of the prairie
land and the manner in which you plow, that thirty or forty
acres will be within the power of the engine under this new
system.

Mr. Grinnell: The preparation of the soil costs $16, and
liming $5. That makes about $21 or $22 an acre. The
question is, then, how in the world you can induceanybody
to stay in Scotland, where it costs for the preparation of
the soil $21 or $22 an acre—what persuasion is used, what
forcible argument or entreaty, to keep them from leaving
the country? Idon’t understand it. .

Mr. Greig: I must tell the gentleman, in answer to his
question, that I have been standing in Scotland as if on a
hot brick. It was only circumstances I could not overcome
which prevented my being in America yearsago.

Mr. Charles H. Wood (of Chicago): This subject of steam
ditching is one with which I am, so to speak, loaded to the
muzzle, and I am going to answer some of the questions the
gentleman from Iowasuggests. He was comparing the cost
of plowing in Scotland with the cost of plowing here in
America, which he places at 75 cents an acre. It is only
fair to remark that the work required to do the plowing that
is done in England and Scotland would cost, with our im-
plements and our experience, and the same expense of feed-
ing and wages, probably $1.50 to $2.00 an acre. They do
it more thoroughly, and the soil is more difficult to work.
In regard to the applicability of the English steam plow to
American uses, there are parties who have faith in its
success here. Some have been introduced in the Red River
region, and one or two in other places. Several years ago-—
fifteen or twenty—one or two sets of English plowing tackle
were brought intoIllinois, and, Ithink, all of them have been
abandoned, except one which has been pperated on a sugar
plantatioh south of New Orleans by Mr. Lawrence. It has
been demonstrated in that.region, by actual results, that the
yield of sugar per acre has been increased from ten to fifteen
hundred pounds under steam plowing where the ordinary
crop without it was about 1,000 or 1,200, which makes an
increase of forty or fifty per cent. That is not a fair gauge
of what it would be worth in our prairie country, because

down there the great advantage is that they can do thework
more thoroughly and plow deeper than they can with horses
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and they find that deep plowing greatly enhances the quan-
tity produced per acre. Another thing, the climate there is
such that they cannot get the same power ous of horses prac-
tically that wecan, and it costs more to feed their horses. ‘I
have given this matter a good deal of study, and lrave en-
deavored to learn all I could in regard to what has been done
in England and Scotland, and. I have learned something
further from the gentleman’s remarks this afternoon. But
what I have learned convinces me that the English plowing
apparatus, the cable system, a wire rope steam plow, where
the engine is stationed at each side of the field, never can be
a practical success in a general way in this country; but a
steam plow for this country must be a traveling locomotive
engine—that has been moderately successful. There have
been experiments in that direction which show thas it is pos-
sible to do it, but it has not vet been found practical to do
it. The steam plow wastried here in Chicago, and it worked
pretty well on dry, hard ground, plowing at the- rate of
three acres an hour. I think there were eight plows; they
made a track six feet in diameter, and everybody was con-
vinced then that it was the coming way for plowing... The
next year, I think it was, it was tried at the agricultural ex-
position at Freeport, and there they found some soft, wet
ground, and when they got into that field there was no fric-
tion to hold the drum against the ground, and the drum gave
way, and the result was the plow stopped. They put on
more steam and turned the plow faster, but it wouldn’t work.
At Decatur, about the same results followed, and one or two
more experiments have been made to bring out a locomotive
steam plow.

It is hardly ¥h while to go into details in regard to
them all; but it is evident, from the experiments and fail-
ures offhe past, that the direction in which further efforts
should Ha made is by some means of putting snow shoes on
the engine. I will further illustrate wkat I mean in this way:
I suppose most every farmer here has heard of, if not tried,
the experiment of wooden clogs upon horses’ feet, for the
purpose of hauling a load of hay on soft meadow ground.
It is a matter of common practice with some farmers, where
they have soft meadow, in order to haul hay off of it, to put
on the horses’ feet wooden clogs, and they found where a
team could hardly get over the ground without the clogs they
could do so without any trouble and haul a load with the
clogs. I suppose, in connection with that, they had broad
tires on the wheels. 1Ifa man wants to travel over snow,
after a snowstorm, he puts on snow shoes. This distributes
his weight over a larger surface, and he succeeds in walking
on top of the snow, where otherwise he would sink before
getting out of sight of his starting point. There are a greaf
many men working at. the problem of a traveling steam

"plo®; soriic are wastiug their efforts trying to get something

very light—something that' don’t weigh anything. Now, it
is evident that an engine, to have force, must have weight;
it is evident that a pony never can pull theload