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AMERICAN FORESTRY ASSOCIATION,

By the invitation of the citizens of Brooklyn the
American Forestry Association held its meetings there
at about the same time as the other scientific bodies
that have been assembled. It was opened by an illus-
trated lecture by Mr. B. E. Fernow, chief of the For-
estry Division of the Department of Agriculture. The
title was attractive and suggestive: *The Battle of
the Forest.”

Mr. Fernow claimed that the earth is a potential
forest, which if left to itself would occupy the globe.
He described the development of arborescent flora
through the past geologic ages. The manner was ex-
plained by which the soils were prepared by other
forms of vegetation, as well as the pioneer work of cer-
tain trees, like the mangrove and bald ecypress, which
turn water into dry land. The first struggleis between
the species themselvesforlight, whichisonlysecondary
to soil as an essential of tree growth. What men style
‘*the virgin forest” is really the product of long con-
tests that may have lasted for thousands of years.

Man’s part in the battle was deseribed by word and
picture. Twelve views from the French Alps showed
how, by ax and fire, over a million acres had been laid
bare and eight millions ruined by the detritus thus
produced. More than $40,000,000 have been spent
thus far, and four times that much will be needed, to
restore the damage thus heedlessly wrought. A small
sum spent in protecting the community at large
against individual greed would have saved the equiva-
lent of a great revenue. Similar dangers threaten our
own land. Ten per cent of the Mississippi uplands
have been ruined during the last twenty-five years by
the foolish removal of the forests.

The unskillful methods of the lumberman were next
criticised. By culling the best species, regardless of
the aftergrowth, the future value of the forest is re-
duced. Intelligent forestry, while using the timber
crop, substitutes artificial for natural protection, thus
assuring the survival of the most useful. The case of
a Grerman spruce forest was cited that contained ten
times as much useful material as did the virgin forest.
With this was contrasted the destruction wrought in
the Adirondacks by fire, water stowage, and wrong
methods of lumbering, The State should interfere;
for private owners do not seem to care for the future
generations. The State should own and manage its
woods, and should exercise supervision over private
lands to see that the whole community does not suffer
from the destructive policy of greedy men. This can-
not be done by such *‘rules of thumb ” as a restriction
of cutting trees of less than a given diameter, nor can
the legislator tell the forest how to grow. He might
as well try to legislate on the proportions of an arch.
But he can encourage the skill of professionally trained
foresters, instead of leaving the woodland in the hands
of careless woodchoppers. The problem of saving and
rightly using the forests should be treated as a busi-
ness matter, to be settled intelligently, like other prob-
lems demanding wisdom, common sense, and a certain
degree of business capacity.

Meetings of the Forestry Association were held for
reading and discussing papers on Wednesday, August
22, in the Packer Institute, at which Hon. George W.
Minier presided. Hon. J. C. Chapain, an accredited
representative of the Department of Agriculture of
Quebec, was introduced and spoke on the forestry of
Canada. Prof. W. H. Dall read a paper on ‘The
Forests of Alaska,” dividing the Territory into three
regions. The northern part is mainly composed of
tundra covered with grass and moss; the middle por-
tion is sparsely wooded with spruce, poplar, and birch;
the southern part consists largely of islands with no
trees except such as have been planted during the last
hundred years. The heavy winds cause this prevail-
ing treelessness, as is proved by the forest resources
developed in the southeast, where the lands are pro-
tected by mountain ranges. The country south of
Cook’s Inlet is densely wooded with cedar, hemlock,
spruce, poplar, and willow. Very little timber has yet
been cut, and the forests are mainly in their natural
condition.

Dr. H. C. Hovey gave an account of the vast petrified
forests of Arizona, describing their origin, mode of
petrifaction, and present condition. They are the re-
mains of a forest of gigantic pines and cedars that once
covered thousands of square miles. Inundated by
floods of silicious waters, the woody cells were replaced
by particles of silex, often stained brilliantly by ores
of iron or manganese. Prostrated by earthquakes,
the trunks and branches were fractured in every con-
ceivable way, and then embedded in lava sand, some
of which remains as a soft kind of sandstone, while
mostly it has been removed by the elements. The
visitor to this enchanted region sees a million tons of
gems in sight, agates, carnelians, jaspers, onyxes, and
amethysts. Many carloads of these precious stones
have been removed to be polished or otherwise dispos-
ed of. The latest news is that these gems are now
being pulverized, to be used for purposes similar to
those now met by emery. Views were thrown on the
screen and specimens, polished and in the rough, were

15581 ' exhibited. Microscopic slides were produced showing
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the cellular structure of the wood. A plea was made
for the governmental protection of this wonderful
region, which is now so rapidly being destroyed.

Prof. G. C. Smock read a paper on ‘* The Forests of
New Jersey.” The urgent need of State regulations
to prowmote tree culture is acknowledged by the farm-
ers. Along the Kittatiny Mountains deforestation has
progressed to an alarming extent. It manifestly affects
the water supply. The commercial value of the pine-
ries as sanitariums, like that at Lakewood, was sug-
gested.

Mr. Verplanck Colvin, superintendent of the Adi-
rondack Survey, read a paper giving an account of the
region indicated, advocating the State Park, advising
the entire non-use of the Alpine regions, on whose
preservation the water supply depends, and recom-
mending forestry experiments to restore the over-lum-
bered districts.

Gen. G. C. Andrews, of Minnesota, showed that for-
est fires cost the United States $25,000,000 annually.
He cited European countries which manage to prevent
such fires. We can never do so in this country until
our forests are patroled and wateched by men employed
for that purpose. The public forests of Europe yield a
steady net income of four per cent, and we might profit
by borrowing some of their well-tried regulations.

As the outcome of the foregoing discussions the fol-
lowing resolution was unanimously adopted : That we
approve of the enactment of laws, not only for the care
and protection of the timber and other resources in
the forest reservations, and on all public timber lands,
but also for their rational use. The policy of reserving
can hardly be an advantage unless followed by an in-
telligent administration of the reservations. This As-
sociation deniesthat it advocates the exclusion of large
territories from actual use, and affirms that the reser-
vations are fora rational use under proper restrictions.
‘We therefore desire to impress on our representatives
in Congress the urgency of making provisions for the
better care of our public timber and other forest re-
sources.

The Association, by invitation of the New Hamp-
shire Forestry Commission, held a midsummer meeting
after its Brooklyn session and spent several days in
exploring the White Mountains. This was not merely
to view the noble scenery, but also and particularly to
inspect the sawmills, lumber yards, and general lum-
bering operations of New Hampshire. Mr. G. B.
James, editor of the American Cultivator, gave an out-
line of his plan for preserving the woods of the moun-
tains. The Appalachian Mountain Club also spoke of
their unique work. There were other interesting lec-
tures and addresses during the evenings of the excur-
sion ; and the result was to add greatly to the enthu-
siasm and interest of those who joined in the meet-
ings.

THE MAGNITUDE OF THE SOLAR SYSTEM.

It is the custom for the retiring president of the A.
A. A. S. to give an elaborate address of considerable
length, either on some topic or general interest to sci-
entific people or on some special subject belonging to
his own department of research. There are certain
advantages in the latter plan; but among the objec-
tions toitmay be mentioned the fact that every special-
ist is liable to use terms entirely familiar to himself
and men of his class, but which may require some ex-
planation for the comprehension of men inother walks
of science. Possibly if Prof. William Harkness had
taken the pains to explain some of the terms used in
his admirable address on the Magnitude of the Solar
System, it would have added to the interest taken in
it by some of his hearers.

After reviewing the history of astronomy from the
days of Pythagoras, Ptolemy and Aristarchus, through
the era of Copernicus, Newton, Kepler and Halley,
down to our own times, the speaker summed up con-
cisely the methods and results involved in the solar
parallax. First among these are the observations
made of the transits of Venus, the opposition of Mars,
and those of certain asteroids. Then follows the lunar
parallax, as found directly and from the study of the
force of gravitation at the earth’s surface. The con-
stants of precession, nutation and aberration must be
obtained from observations of the stars. We must con-
sider the parallactic inequality of the moon ; the lunar
inequality of the earth; the mass of the earth found
from the solar parallax and also from the periodic and
secular perturbations of Venus and Mars; the mass of
the moon ; the masses of all the planets and their
satellites ; the velocity of light, as obtained by experi-
ments with toothed wheels and reflecting mirrors,
together with laboratory determinations of the index
of refraction of the air; the light equation obtained
from the observation of Jupiter’s satellites; the figure
of the earth obtained from geodetic triangulations,
variations in the pendulum, and the perturbations of
the moon; the mean, surface and interior density of
the earth.

ThLis large group of astronomical, geodetic, geologi-
cal and physical quantities must all be considered in
finding the solar parallax. And it should be remarked
that these are so entangled with each other that na
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one of them can be varied without affecting all the'
rest. It has hitherto been the custon to consider them |
apart; but henceforth we must determine them simul-
taneously. :

It was to this conclusion that the speaker seemed
desirous to lead his hearers through the long array of
facts presented. His illustration was very felicitous.
It is well known that, in geodesy, when a country is
covered with a network of triangles, it is assumed that
every observed angle is subject to a small correction.
And as they are all entangled together in the network,
they are all determined simultaneously, by an ingen-
ious application of the method of least squares, and in
such a way as to satisfy the whole of the geometric
conditions. The omission of this method in any im-
portant triangulation would prove the incompetency of
those having the work in charge. Like these triangles,
the quantities composing the group from which the
solar parallax must be determined are all subject to
error, and their corrections must be so determined as
to make the sum of their weighted squares a minimum,
and at thesame time satisfy all the equations. The
main reasons why we have not availed ourselves of
this method before are, first, the habit we have of over-
estimating our own work as compared with that of
others, and secondly, our unfortunate tendency to too
much specialization. :

The prevailing opinion certainly is that great ad-
vances have recently been made in astronomy ; and so
they have in the fields of spectral analysis and in the
measurements of minute quantities of radiant heat.
But the solution of most astronomical problems de-
pends on the exact measurement of angles; and in that |
little progress has been made. Bradley with his zenith |
sector, 150 years ago, and Bessel and Struve with their
circles and transit instruments, 70 years ago, made
observations not inferior to those of the present day.
The only way in which we have improved on the tele-
scopes made by Dolland, 130 years ago, is by increasing
their aperture and relatively diminishing their focal
distance. The most famous dividing engine in exist-|
ance was made by Repsold 75 years ago. Only in the
madtter of clocks has there been any advance, and even
that is not so very great. The star places of to-day
are a little better than those of 75 years ago ; but there
is room for improvement.

Our vaunted modern instruments gave little better
results for the transits of 1874 and 1882 than were had '
with much cruder appliances in 1761 and 1769, and
whose discordance was notorious. We know that the
limit of possible accuracy with any instrument is soon
reached ; and yet a certain fascination lures us on in
our efforts to get better results. From every series
of observations there always remains a residuum of
error which gives us trouble.

Encke’s value of the solar parallax was obtained
trigonometrically, and it was never suspected till its'
inaccuracy was revealed by gravitational methods, !
which were themselves in error about one-tenth of a!
second, and needed to be corrected in other ways. The l
constant errors of any one method are accidental
errors to all others, and the way to eliminate them
is by combining the results from as many different
methods as possible. Why ignore the work of prede-J
cessors who were quite as able as ourselves ? There‘
is no exaggeration in saying that the trustworthy ob- ‘
servations now on record for the determination of the
numerous quantities which are functions of the paral- ‘
lax could not be duplicated by the most ind ustrious"
astronomer working continuously for 1,000 years?,
These observations are probably as exact as any that
can ever be made unless we can invent vastly superier
instruments to any yet made. To free them from con- ‘
stant errors we have only to form a system of simul-
taneous equations and deduce the most probable values
by the method of least squares. With almost any pos-{
sible system of weights the solar parallax will come'
out very nearly 8:809 seconds X 0°0057 second ; whence ‘
we have for the mean distance between the earth and
sun, 92,797,000 miles, with a probable error of only 59,700
miles ; and for the diameter of the solar system, measur-
ed to its outermost member, the planet Neptune, 5,578,-
400,000 miles.

-

-

The Antwerp Universal Exhibition.
[FBOH A SPECIAL CORRESPONDENT OF THE SCIENTIFIC AMERICAN NOW
AT ANTWERP.]

A correspondent of one of the Berlin daily newspapers
writing from Antwerp, and comparing this Exposition
with the one in Chicago, says, in substance, that the dis-
play there was the greatest and the most beautiful that ‘
mankind has ever produced, but it was too majestic to |
be ‘‘amusant.” In this respect the Antwerp Fair is
superior. This writer would probably want to have|
‘“amusant” translated amusing rather than entertain- '
ing, for he goes on to say how little faculty the Ameri-
cans, especially the Chicago man, has for being amused,

This Antwerp Exhibition is certainly not majestic;

| solutely plain, except in front.

grasp, as well as amusing ; it is a wonderful illustration
of pluck, too! What can you call it but pluck, whena
country, not as large as Massachusetts and Connecti-
cut together, with only 5,000,000 of inhabitants, most
of them poor, undertakes the very next year after the
greatest exhibition ever seen to have one, and sub-
limely calls it a ¢ Universal Exhibition” ?

It occupies a very historic place, the site of the old
south citadel, built by the Duke of Alva, and includes
the adjoining part of the town, embracing within the
grounds the Museum or Palais des Beaux Arts. These
100 acres lie in the southwestern part of the city, and
are easy of access by omnibuses and street cars.

This is the annual week of fetes, Wednesday being
Assumption day, and crowds have poured into
Antwerp, so that the entrances to the Fair are danger-
ous places at some hours. Whether from a desire to
be amused or from innate roughness, I do not pretend
to say, but the crowd is a pushing, ugly one ; fists and
elbows are freely used. The SCIENTIFIC AMERICAN
has printed a good picture of the front of the build-
ing in which the exhibits are.* It is of wood, ab-
That has a good
deal of ornamentation, in paint and relief, with alarge
dome in the center to light the rotunda. The effect of
the whole is rather pleasing. Passing through this
main entrance, we are at ouce in Belgium’s own de-
partment, which occupies the largest section devoted
to a single country. And a brave showing she makes,
too, of her arts and industries. The pavilion directly
in front of the door is in the interest of the Vielle-
Montagne zinc mines, showing a wide range of uses
for this metal. Within is a model of the pavilion itself,
made entirely of plates of zinc; at the base are two
spirited statuettes in imitation of bronze, and just as
pretty, for aught that I can see, as bronze. On the
sides are models of houses roofed with zin¢ ; some of
the plates are like pointed shingles, others are in cor-

irugated strips. A model of a boat has its keel sheathed

with zine, and large sheets for that purpose lie here,
along with coils of wire and cards of nails of every
size. Plates for electric batteries and pails of paint
show the common uses. But the application of the
metal of special interest is for the prevention of the
accumulation of sediment or oxidation in steam boil-
ers. This isillustrated by a section of a boiler with

| what looks like a plate of zine, measuring about 4 X 6

inches, fastened in the center. From a printed sheet
on the model, I take the following: ‘ Two years ago,
one of the accidents which lead to discovery brought
to light the superiority of zinc over other substances
called tartriques, generally employed to prevent sedi-
mentary deposits—the principal cause of boiler ex-
plosions. One of the machinists of the St. Laurent, a
transatlantic packet, having forgotten when he left
Havre an ingot of zine of a certain weight, inside one
of the boilers of the boat, was surprised when he next
examined the generator not only to find no deposit
adhering, but also to find no trace of the ingot he
had left. This fact having been brought to the
knowledge of the public by industrial papers, ex-
periments were made in different places, and notably
by the Vielle-Montagne Company, to ascertain the
value of this new preventive of incrustation. These
trials have given very good results.”

The Vielle-Montagne has taken from one of its
boilers the ingot which is exhibited. This ingot has
been in the generator six months; it has lost a part
of its weight and, preserving its form perfectly, has
been transformed into a spongy, pulverulent mass.
The phenomenon of this transformation of zine is at-
tributed to a thermo-electric current which is pro-
duced within the boiler. Indeed, two metals are
together here, the iron and zinc, one negative, the
other positive, which constitute the two poles of a
pile. Itis probable that the electric phenomenon
preventing the formation of inecrustations is analo-
gous to that produced in the hulls of ships sheathed
with zine. It has been found by recent experiments
that the proportion of zinc¢ to use is 20 kilogrammes for
100 horse power steamers for a three months’ voyage.
It seems that both the German and English govern-
ments use these plates in the boilers of their ships,
the consumption annually of the latter being 800,000
kilogrammes of zine. The Vielle-Montagne Com-
pany had its first mines and factory near Liege, but
within the last few years has establishmentsin France
as well as Belgium. As a part of its exhibit it shows
a model of the village near Liege, where it has an
asylum for old workmen. It consists of a number of
buildings, including a church, and has pretty ter-
raced grounds about it.

Models of this kind are numerous in the exhibition,
and generally give a very satisfactory idea of what
they represent. For instance the porphyry quarries
at Quenast, Belgium, are thus shown on a large scale;
the various stratain each quarry, the tracks and trucks
for moving the stone, houses of the workmen, ete. The

it does not give one the inspiration and instruction to glass manufacturers of the country have combined to
be gained in Chicago, neither does it give the exhaus- | make a unit of their display with very good effect.
tion to mind and body, nor the despair of ever being , The most beautiful work has been done by the Val-
able to see more than a small fraction of what has been
brought together. This Antwerp Fair is quite within

* See SCIENTIFIC AMERICAN of June 16, 1894.
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St. Lambert Company ; its old works, established in
1825, are at a town of that name, near Liege ; of the
other three factories, two are near Namur, and the
fourth, started in 1882, is also not far from Liege.
The annual product of these factories is valued at
$1,500,000, and the workmen number 4,500. The
ware is of the most exquisite quality, in form, cutting
and chasing.

Beyond the glass comes a large display of porcelain
made by Boeh Freres, at La Louviere. There is an
almost numberless variety of designs and dishes in this
display ; allof themare heavy and much ornamented ;
some bear a general resemblance to the blue Delft
ware, and others much like the English Doulton.
There are large plates in blue and white, with beau-
tiful pictures in the center—far too good for anything
but ornament, they are. It would be like having a
fine canvas injured to have one broken. The most
ambitious exhibit made by this firm is shownin a
separate alecove, where upon the wall there are beau-
tiful pictures composed of their tiles. The largest of
them isa woodland scene ; there are mountains in the
distance, a lakein the foreground, and stags hunted by
Diana, I suppose, and her maidens. It is wall decora-
tion which would be a source of much pleasure wher-
ever it was appropriate.

Brussels has, of course, a large showing of lace, some
of it about as fine as a spider’s web. It was while
looking at a case of this, in which most dainty paint-
ing on white silk or satin is combined with lace to
form parasols and fans, that I first noticed the word
‘“ Lotterie ” attached to one piece marked $1,000, and
to another marked $4,000. I have since seen objects
labeled the same way all over the building, and learn
that the government has authorized the sale of all
these things by chances, and undertakes to see that
the drawings, which take place at three different times,
are conducted honestly. Gambling has been sup-
pressed at Spa, to the honor of the country be it said,
but why it is any better to conduct it officially at
this exhibition, it is not easy to understand.

A Liege company makes a conspicuous display of
large and high iron tubes used to conduct water and
gas and has printed on the pipes the alphabetic lists
of places where they have been supplied. It is inter-
esting to know how many and distant lands look to
this little one for this and other kinds of supplies.

Not only are the pipes in use in Spain, Russia, and
Italy, but in the Antilles, Mexico, and the large cities
of South America. Tubes for fountains are an impor-
tant part of the business; a picture is shown of one,
apparently of magnificent size, put up in Bucharest. It
forms a broad cascade, in which there are two grottos
containing figures.

As might be expected, the coal industry of Belgium
makes an important exhibit. The coal is bituminous
and veryfriable; specimens of it in large masses and
small are shown by many companies, but the most in-
teresting, because most novel, forms are what are
called ‘briquettes,” ‘ boulets,” and ‘‘ovoids.” These
are pulverized pressed coal, arranged in pyramids and
other shapes. The ‘ briquettes” vary in size from
blocks about 6 inches square and 114 inches thick to
those as large as three common building bricks ; the
‘‘boulets” and ‘“‘ovoids” arein size and shape like
cakes of toilet soap. A great business is now done in
grinding coal and then pressing it; and apparatus
used forthe purpose is here. One machine consists of a
large half eylinder of iron, with strong projections be-
setting the inside longitudinally ; between these, an
iron pestle, with like projections, works up and down,
thus crushing the coal. A new wmachine made by
Allard Freres, at Chatelineau, Belgium, consists of
iron cylinders closely covered with pyramidal teeth
about an inch high, connected with shafting so as to
revolve upon each other and crush the coal. An ap-
paratus with such cylinders does the first breaking,
and one with four makes it fine enough to press. Before
this is done, the pulverized coal is washed in an appara-
tus shown. Then the dust is put into another machine
which has a hopper at the top to receive it, and falls
upon a wheel covered with moulds of the size of the
‘“‘boulets” and ‘‘ovoids,” for both are made together,
and by the revolution of other wheels upon the moulds,
sufficient pressureis given to make the powder adhere.
I saw no apparatus for the ‘ briquettes.” An engine
of 10 horse power, I was told, is used for the washing
and pressing processes. The only man who could
give me any information about this pressing process
said that the advantages to be derived from it are the
elimination of earthy matter from the coal, the freedom
from dust of the forms and their lasting longer in the
fire. A very compact electric locomotive of 3 horse
power, inclosed in a wooden sectional case, labeled
Julien System, is used to draw the cnal in a mine at
Jumet. It looksto me like a vast improvement over
mule power. A firm at Charleroi show an artistically
arranged case of coal products which they manufac-
ture, including lavender, rose, and yellow naphthaline
in powder, and the white in flakes, balls, and other
forms; they also show tar and various grades of
oils.

(To be continued.)
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TRIAL AT SEA OF A NAVIGATING TRICYCLE.
Mr. Pinkert is the inventor 0:"an aquatic machine of
_ the tricycle nature as figured below. The machine
éonsists of three hollow wheels, air tight, with paddles
fixed upon their exteriors. The wheels might be called
magnified rubber tires. The wheels are worked by
crank pedals after the manner of the bicycle. On this
curious contrivance the inventor attempted last month
to cross the English Channel, from Cape Grisnez,
France, to Folkestone, England. The distance across
is only about twenty-five miles; but it is difficult for
navigation by small craft. A calin day was
chosen, when Mr. Pinkert rolled his queer
vehicle down the shore to the water’s edge,
and then with the assistance of a man to
push he worked out through the breakers
and headed for old England. It was pretty
slow work, but the inventor bravely con-
tinued his exertions. After many hours of
labor and when half way across the tide
turned and Mr. Pinkert became satisfied he
would be carried away from land ; so he
hailed a passing vessel and was taken on
board. He will probably make further ex-
periments.

—— .t r—
The Manufacturing Industries of India,

In the last twenty years, the number of
iron foundries and machine shops has greatly
increased in India, and the country is less
dependent on Europe for general ironwork ;
importations of wrought iron and steel are
yearly increasing. The following is a list
of such structures of iron and steel as are
built in India : Coasting and river steamers,
launches, barges, steam boilers, bridges,
tanks, piers, and jetties, sluice gates, build-
ings, engines, steam pumps, turbines, sugar-

crushing machinery, oil mills, cotton, hay, and other

presses, and grinding mills. The United States consul
at Bombay says that the railway companies build
their own rolling stock, but they import the wheels,
aXxles, tires, and other ironwork; rails also are im-
ported, as are also steel sleepers, which are much in
vogue in place of timber. Bolt, chain, and rivet mak-
ing are not yet known as separate industries. Wire
working is a steadily increasing industry, being readily
taken up by the natives.

Locks, of fairly good quality, are made in Bombay
and Calcutta, but none of the manufacturers appear
to possess a key-cutting machine or a good set of ma-
chinetools. On account of national
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uniform cloths. Both Indian and Australian wools
are used, and the future of this industry promises
to be a prosperous one. 'There are nine paper
mills in India, four of which are in Bombay. The
fibrous materials used for making paper are chiefly
rags and munj grass, rice straw, jute, and hemp cut-
tings, and old jute bags and cloth. The quality of the
paper made hasimproved in recent years, and there is
a large and increasing sale of this product. The pro-

duction of paper in India has increased 118 per cent
since 1885, amounting to 11,086 tons in 1891. It is ex-

THE PINKERT NAVIGATING TRICYCLE.

pected that India will in a very few years supply its
own paper, the only drawback being the cost of trans-
portation of raw materials from great distances. There
were twenty-six mills working jute and one working
hemp in India at the end of the year 1891-92. The
mills contain 8,695 looms and 174,156 spindles. Their
nominal capital is estimated at £1,760,000. In brick
and tile making there are few factories having the ap-
pliances for making bricks by machinery. The tiles
most in use are of native design and manufacture.

A tube of clay is spun by hand on a very simple
wheel made of wood and balanced and loaded with

clay. It turns on a peg, and having been set in mo-
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tion, it revolves long enough for the operation. The
tube, which is tapering in form and about four feet
long by four inches and a half wide, is split by a piece
of string into halves, which, when dried and burned,
become the country tiles of India. One layer with
edges up and one layer with edges down is what is
termed a single tiling. No fastenings are used, there
being only one support at the eaves of the roof to pre-
vent them from slipping off. In large towns the Euro-
pean pattern of tile is co ming into vogue. The great-
est number of Europ ean tile factories in India are in
Malabar and South Canara, where water
carriage along the coast affords a cheap
means of transportation. The factories are
closed during the rainy season.

The silk industry has not shared the
prosperity of thecottonand woolen industry,
for while the exports in 1869-70 amounted to
2,594,701 pounds, the exports in 1891-92
were only 1,782,438 pounds. There is a silk
nill at Bombay which works only for the
Burmese market; and does not venture to
compete with the European and Asia Minor
goods. Thana, near Bombay, used to have
a thriving trade in woven figured silks
which were famous for their qualities of dye
and purity, but it has now lost most of its
trade, owing to European competition and
a growing demand for cheap goods. There
are 113 silk factories in India. The first ice
factory in India was built at Agra. There
have been since thirty-four factories built
throughout India. There are large numbers
of soda water factories; in 1891, there were 76.

Many of the smaller factories use water
from stagnant wells and pools, and some
filters are never cleansed, thus giving a bad
taste to the soda. Many natives use the
carbonic acid to make spurious champagne and other
sparkling wines. Oil has been expressed for many
centuries by the ghanee, a mortar having a revolv-
ing pestle driven by hand or bullock power. The
residual cake contains a large quantity of oil, and
is used as food for cattle. This mill is still in
general use, excepting where Europeans have, a hand
in the production, European machinery, of course,
giving better results. Until six or seven years ago,
vegetable oils were almost exclusively used for every
kind of lubrication in India. At first mineral oils
made a bad impression, but this was soon remnoved.
Ghee, a clarified butter used by the natives, is adulter.

ated with vegetable oilsand animal

and religious customs, brass and
copper vessels, for cooking, eating,
and drinking, are to be found in
every house, and the workers in
these metals are more numerous
than those in iron. The hollow
ware is made of imported sheets
hammered into shape ; vessels used
for cooking are tinned inside ; brass
hinges are made and much used on
account of the destructive effects of
the monsoon rains on iron hinges ;
the whole of the work is done by
hand, without the assistance of any
stamp or press. Machine tools are
made, but in small quantity, most
of the tools being imported. Tex-
tile machinery is entirely made in
England. Agricultural implements
are in small demand, on account of
the poverty and ignorance of the
cultivators.

Cultivation as practicedin Egypt,
the grain districts of Southern
Europe, and the United States has
not yetbeenbegunin India. India
possesses only one glass factory
conducted on European methods,
and this is in Calcutta. There are
a few smaller glass factories, but
when they do not use broken im-
ported glass, they turn out goods of
an inferior quality. Most of the
broken glass that reaches the ports
of India is sent to China, where it
is worked up by the Chinese glass-
wokers. Good glass-making mate-
rials are to be found in India, and
a factory for the manufacture of
soda water bottles alone would,
according to Consul Sommer, find
occupation for a large number of
operatives. Window glass is now
largely wused throughout India,
where only shutters were used be-
fore. It is obtained principally
from Belgium. There are five
woolen mills in India, two of which
are in Bombay.

fats.

Matter and NMotion.

Apart from matter, energy has in
reality no existence. We cannot
conceive of motion unless some-
thing moves, of warmth unless
something is heated, or of any of
the various states or conditions
which are indications of energy
unless immediately associated with
matter. Hence the co-existence of
energy with matter is, to our minds,
an inevitable conclusion. But now,
let us inquire, can matter for an
instance be considered apart from
energy ? Can any one imagine a
body neither hot nor cold, neither
in motion nor at rest, and not
under the influence of some attrac-
tion, some force, or some other form
of energy? No! Should such be
the case for a space of time incon-
ceivably short, that time would
suffice for the rending apart of the
universe. Planets would fly asun-
der; life would be instantly de-
stroyed. The very ether would be-
come, in common with all else, at
once disorganized, and the uni-
verse, filled once more with impalp-
able world matter, would recom-
mence, as it did millions of cen-
turies ago, the building up of new
systems, new worlds, and new men.

Energy manifests itself to us in
various ways. To the physicist,
light, heat, chemical action, and
all other phenomena included in
the category of the physical world
are exhibitions of transformation of
energy from one form to another.
The sum total of energy in this
world has never increased nor
diminished. Like the matter in the
universe, it is and will always be
an unchangeable quantity.—Elec-
trical Age.

The materials made are blank-
ets, heavy coatings, serges, and
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THE English language contains
41 distinet sounds.
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AN IMPROVED INSTRUMENT FOR ENGINEERS,
SURVEYORS, ETC.

The illustration represents an instrument of compar-
atively simple and durable construction, well adapted
for an extencded field of work. It is designed to facili-
tate the direct calculation of triangles without the use
of plotting or other instruments, and for reading lati-
tudes and departures for any course—down to minutes
if desired—for chains, poles and links, at a single ob-

] ' -
HINTON'S SURVEYOR'S INSTRUMENT.,

servation. The improvement has been patented by
Mr. William Hinton, of Hinton, West Va. (box 141).
The base of the instrument supports a graduated dis-
tance scale on which is an adjustable slide with ver-
nier, and on the inner edge of the base is an arm con-
nected by a pivot with a similar arm attached to a
straight meridian scale, having graduations. Gradu-
ated ares, which may be clamped together in a sliding
vernier, are pivoted to the meridian and distance
scales, and on the forward end of a slide on the me-
ridian scale is an extension on which is pivoted a T-
square, with head graduated and fitted on a departure
scale secured to a pivot in a bracket projecting from
a slide on the distance scale. On this pivot are also
two arms reading on a second protractor. The instru-
ment is designed to be easily manipulated, and to
greatly facilitate engineering and surveying work.
—_— mtore—

AN IMPROVED CAR COUPLING.

This coupling is designed to automatically couple
two meeting cars, and the uncoupling may be effected
from the side or top of the car. The improvement
has been patented by Messrs. James W. Tolar, of
Wilksburg, and Benjamin D. Langston, of Goss, Miss.
The rear end of the drawhead terminates in a down-
wardly inclined wall, adapted, by contact with similar
inclined faces on each end of the link, to maintain the
latter in horizontal position. The coupling pin is of
considerable length, but has, at a proper distance
from its lower end, a collar designed to rest on a collar
in the top of the drawhead when the pin is lowered
into coupling position. A removable head is also
screwed on top of the pin. On the end wall of the car
is pivoted a latch piece through which slides the upper
portion of the coupling pin, and a locking dog, adapted
toengage and support the latch piece, is pivotedonthe

TOLAR AND LANGSTON'S CAR COUPLING

upper side of the drawhead in advance of the pin. A
downwardly projecting pintle shaft passing through the
dog body is pivoted at its lower terminal on a slide bolt,
there being also pivoted to the pintle shaft an oppositely
sliding pusher rod, pressed outward by a coiled spring.
Above the latch piece the coupling pin is loosely en-
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gaged by the perforated arm of a transverse pivoted
lever having movement in a guide piece, this lever
being raised to lift the coupling pin, when the cars are
to be uncoupled, by means of a chain connection with
a tripping lever on the top of the car, or by a hand
lever at the side. For automatic coupling, the link is
projected horizontally from one of the drawheads,
being supported at its rear end by engagement with
the inclined portion at the rear of the drawhead re-
cess, and the pin being dropped. As the link enters
the approaching drawhead, on which the coupling pin
is held elevated by the dog, the projecting slide bolt is
pressed rearwardly, which rocks the dog and releases
the pin, which drops by gravity to effect the coupling.
—_— et ——— ——
The Hudson River.

The Hudson River, as we call it, along the western
shore of the island of Manhattan, is now a majestic
estuary rather than a river, and is deep enough for all
the uses of great ships. But its present bottom is
formed of the rock wreckage of an earlier day, which
has largely filled up a chasm once several hundred
feet deep, through which the old river ran.

So colossal was the sheet of ice which came sweeping
down from the northwest over the top of the Palisades
in the ice age that this ancient chasm of the Hudson
River—a veritable canon once—changed its course no
whit ; for the direction of the grooves and scratches
seen everywhere on the exposed surface of the Pal-
isades, and pointing obliquely across the river’s course,
run in the same direction as do those on the rocks
over which the city stands.

It not infrequently happens that steamers and ships
bound for New York, when not quite certain of their
whereabouts as they approach thecoast, are compelled
to seek what help they can by consulting the nearest
|land, which, under these conditions, is the sea bottom.
The sea bottom along our coast has been so often and
so carefully ‘‘felt” that we know a great plateau ex-
tends out beyond the coast line for some eighty or
ninety miles, where it suddenly falls off into the great
depths of the Atlantic. The place on which New York
stands was, it is believed, once much higher than it is
now, and was separated from the North Atlantic bor-
der by some eighty or ninety miles of low seacoast
land, now submerged, and forming this great con-
tinental plateau. Indeed, the New Jersey and adja-
cent coast is still sinking at the rate of a few inches in
a century. ,

For us to-day the Hudson River ends southward
where it enters New York Harbor. But a channel,
starting ten miles southeast of Sandy Hook, and in a
general way continuing the line of the Hudson, runs
across the submerged continental plateau, where
finally, after widening and deepening to form a tre-
mendous submarine chasm, it abruptly ends where the
plateau falls off into the deep sea.

This chasm near the end of the submerged channel
is, if we may believe the story of the plummet, twenty-
five miles long, a mile and a quarter wide, and in
places two thousand feet in vertical depth below its
submerged edges, themselves far beneath the ocean’s
surface.

This ‘“drowned river” is probably the old channel
of what we call the Hudson River, along which a part
of the melting glacier sent its flood daring and at the
close of the Age of Ice.

And so at last—rounded and smoothed rock surfaces,
where once sharp crags towered aloft ; glacial grooves
and scratches on every hand ; erratic bowlders, great
and small, cumbering the ground ; a typical rocking
stone delicately poised by vanished forces long ago ; a
terminal moraine so great that it forms picturesque
landscape features visible many miles away—these are
some of the records of the great Ice Age which one
may spell out in a holiday stroll about New York.—T.
Mitchell Prudden, M.D., Harper’s Magazine for Sep-
tember. .

<

Practical Method of Soldering Aluminum.

After numerous experiments with various suggested
solders and fluxes, I am impressed that the real trouble
in soldering aluminum is due to a film, probably an
oxide, that quickly forms upon the surface and pre-
vents contact and union of the metals. If this film is
removed or broken up while the solder in a molten
state is in contact with the aluminum, there seems to
be no difficulty in obtaining perfect union. The con-
ditions, though differing in degree, seem to be precise-
ly the same in kind as when using the tin alloy solders
upon iron ; there must be presented to the solder a per-
fectly clean metallic surface at the moment that the
molten solder is applied, in order to secure union.
With iron and many other metals this may be secured
by chemical means, and preserved a sufficient length
of time, by means of various fluxes, to obtain the de-
sired result. With aluminum the same procedure fails,
seemingly because all the fluxes heretofore suggested
fail to maintain for a sufficient length of time the in-
dispensably clean metallic surface. I find, however,
that if the aluminum is heated sufficiently to keep in
a molten state the tin or tin alloy used as a solder, and
then, with a suitable tool, its surface immediately un-
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der the molten solder is scraped so as to remove or
break up this resisting film, union immediately takes
place, without the use of any flux whatever. By this’
means the surface of the aluminum can be, to use a
technical expression, ‘‘tinned,” and the surfaces, thus
prepared, readily united by soldering. I find no diffi-
culty in thus soldering aluminum to itself or to other
previously tinned metals. In the choice of alloys for
solder there seems to be a wide latitude. Pure tin may
be used ; indeed, any alloy fusing at a less heat than
aluminum, of which tin is a component, seems to give
satisfactory results. Those melting at a low heat may
be manipulated by thé soldering iron, while the blow-
pipe or its equivalent is required for those fusing at a
higher temperature. An alloy of tin 50, silver 25 and alu-
minum 25, melts at about 750°. This makes a strong
solder, and promises satisfactory results. —Naaman H.
Keyser, D.D.S., in the Dental Cosmos.
AN EFFECTIVE FEED WATER HEATER.

With the improved means of boiler feeding herewith
illustrated. not only will the incoming feed water be
quickly and thoroughly heated, but there will be
caused a rapid circulation of the water in the boiler
when the feed is stopped. A patent has been granted
for this improvement to Mr. William L. Harvey, of
Stanberry, Mo. In the top of the fire box, suspended
from the crown sheet by hollow stays, is a U-shaped
tube, one end of which has a downwardly extending
pipe opening into the leg of the boiler, while the other
end of the tube is connected with feed water supply
pipes extending to opposite sides of the boiler. These
pipes are connected with injectors, each provided with
a steam supply pipe leading from the top of the boiler,
each injector also beirg connected with the source of
the water supply and with an overflow pipe, either in-
jector to be used singly or both together, as desired.
On the inlet end of the U-shaped tube is a pipe extend-
ing up into the water compartment, the upper end of
this pipe being normally closed by a valve, whose stem
passes through the shell of the boiler and is provided
with a handle. It will be seen that the water passing
through the tube in the top of the fire box may become
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HARVEY'S FEED WATER HEATER.

highly heated before it enters the boiler, but when the
feed is stopped and the valve controlling the pipe con-
necting the water space of the boiler with the inletend
of the tube isopened, an active circulation will be kept
up in the water in the boiler.

A Moving Mountain.

A traveling mountain is found at the Cascades of the
Columbia: It is a triple-peaked mass of dark brown
basalt, 6 or 8 miles in length where it fronts the
river, and rises to the height of almost 2,000 feet above
the water. That it is in motion is the last thought
that would be likely to suggest itself to the mind of
any one passing it, yet it is a well-established fact that
this entire mountain is moving slowly but steadily
down to theriver, as if it had a deliberate purpose some
time in the future to dam the Columbia and form a
great lake from the Cascades to the Dalles.

In its forward and downward movement the forest
along the base of the ridge has become submerged in
the river. Large tree stumps can be seen standing
dead in the water on thisshore. The railway engineers
and brakemen find that the line of railway that skirts
the foot of the mountain is being continually forced
out of place. At certain points the permanent way
and rails have been pushed 8 or 10 feet out of line in a
few years.

Greologists attribute this strange phenomenon to the
fact that the basalt, which constitutes the bulk of the
mountain, rests on a substratum of conglomerate or
of soft sandstone, which the deep, swift current of the
mightyriver is constantly wearing away, or that this
softer subrock is of itself yielding at great depths to
the enormous weight of the harder mineral above.—
Goldthwait’s Geographical Magazine.



150

Scientific dmevican,

[SEPTEMBER 8, 1804.

Electricity on Common Roads,

The hopes cherished by some electricians as to the
possibilities of electrical traction on ordinary railroads
are not likely to be fulfilled by the adoption of any
known system of electrical working. The most that
can reasonably be claimed for existing appliances is
the possibility of running a through train from point
to point, but the general application of electric trac-
tion—involving the fitting up of station yards and
branch lines—cannot be entertained by any sober
thinking man, and even the partial application to
through express passenger traffic is very improbable,
for there is not much hope in any system involving a
double motive power, electricity for a few special
trains and steam for the remainder. There would be
no money in such a double outlay.

There is, however, a field for the employment of
electricity that appears to present certain possibilities
of success and usefulness. We refer to its use on the
common roads. Any objections that may be felt to
the use of the overhead system in towns lose much of
their force when country roads are considered, and
there are numerous good roads in the country where,
by means of the overhead system, a very considerable
traffic could be conducted between towns and villages
or outlying places and the nearest railway. The very
onerous charges made by the railways of this country
for the carriage of farm produce has had the effect of
very seriously curtailing the agricultural production
of the country in favor of the foreigner, whose product
is almost invariably carried by our own railroads for
very much less than home produce.

So onerous have the railway charges become—nota-
bly on the South-Eastern—that many market garden-
ers have, we are informed, ceased to use the line and
have reverted to the roads, finding that, as compared
with the railway charges, they can save both in time
and money by doing so. That there must be a screw
loose somewhere is evident. Horse traction has no
right to be cheaper than steam traction on a railway,
and, of course, would not be if the railway directors
used their brains. What we should like to see tried is
an overhead electrical conductor along some main road
to London that is traveled by the market gardeners’
vans, such, for example, as the roads from Orpington.
The farmers would bring their vans to the line at the
home end, and on arrival at the city boundary other
horses would take off the vans to their destination,
the miles bet ween being covered by electric haulage.
A suitable motor would be somewhat upon the lines
of the present steamn traction engine with the engine
removed and an electric motor substituted. The cur-
rent for such a line could very well be furnished by
some existing electric light station, for the haulage is
performed, we believe, in the early hours of the morn-
ing after the lights are out. The empty vehicles would
be hauled back to thé country as a day load, reaching
home before dark, and thus being entirely a source of
profit to a lighting station. Should such a scheme ap-
pear to contain the elements of success in its ecrude
form, there is little doubt but that very shortly special
motor vans would be built to replace the separate
motor. A motor geared down to the axles of the van
itself would involve none of the extra weight insepar-
able from the independent motor, while at the same
time a loaded van would have ample tractive weight
to draw after it other vehicles. Our English roads are
so good that the traction upon them is by no means
heavy, and we do not see any very inseparable diffi-
culties in the way of realizing such an idea. Farmers
must have horses, and so there would be no difficulty
in bringing the loads up to the line any more than
there now is in bringing loads to the railway. In
many cases, too, there would be nothing to prevent a
farmer having a conductor right into his farm when
near the mainline, and so entirely dispensing with horse
traction at the home end. Obviously, the first appli-
cation of the idea would be upon roads leading out of
the large cities some few miles only, but the rapid ex-
tension of electric lighting to towns along the roads
offers such possibilities of relays that it would fre-
quently happen that a pole line could be carried many
miles without such a gap occurring as would demand
a special generating station. The outlay on such a
scheme would therefore be limited to the poles and
conductors, and its financial possibilities would be
favorable by reason of the fact that the only power
required would come in as a day load and therefore
serve to reduce the cost of the electric light stations
fortunate enough to be called on to supply the current,
—Electrical Review, London.

New Wood

A solution of fifty parts of commercial alizarin in
one thousand parts of water, to which solution of
ammonia has been added drop by drop until a percep-
tible ammonia odor is developed, will give to fir and
oak a yellow-brown color and to maple a red-brown.
If the wood is then treated with a one per cent aque-
ous barium chloride solution, the first named become
brown and thelatter a dark brown. If calecium chloride
be used instead of barium chloride, the fir becomes
brown, theoakred-brown and the maple a dark brown.

Stains,

If a two per cent aqueous solution of magnesium sul-
phate be used, the fir and oak become dark brown and
the maple a dark violet-brown. Alum and aluminum
sulphate produce on fir a high red and on oak and
maple a blood red. Chromealum colors maple and fir
reddish-brown and oak Havana brown. Finally, man-
ganese sulphate renders fir and maple a beautiful dark
violet-brown and oak a dark walnut-brown. All the
colors are said to be very fine.

AN IMPROVED NEEDLE THREADER.

The illustration represents a device more especially
adapted for threading needles of sewing machines,
being easily applied to the needle bar and needle, and
adjustable vertically and laterally to afford a perfect
fit. It has a threading hook adapted to positively
find and penetrate the needle eye and engage and
automatically pull back the thread. The improve-
ment has been patented by Mr. C. 8. Goldman, Nos.
21 and 23 Center Street, New York City. Its lower
portion has an upwardly extending grooved offset,
adapted to receive any needle carried by the needle
bar, lips notched to receive the thread extending hori-
zontally on opposite sides to protect the threading
hook, the latter having
a shank sliding longi-
- tudinally in a bore
= which isreduced and ta-
pered toguide the hook
accurately through
the needle eye. Ex-
tending up from the
shank of the hook is a
rod whose upper end is
adjustably held by a
slide block or plunger
moving in a hanger
tube having an open
end adapted to be
readily applied to a
set screw on the needle
bar, although the
threader may be used
without attaching it to the set screw. The plunger
has a shank extending through the back end of the
tube, terminating in a finger piece, and is normally
pushed back by a spring. Extending down from the
hanger tube is a rod adjustably secured by a set screw
in a lug at the back of the vertical offset in which the
needle is received, thus enabling the lower portion of
the threader to be adjusted vertically to bring the
hook opposite the needle eye. In operation the thread
is laid in the notches and the operator presses on the
finger piece, forcing the hook and thread through the
needle, the spring carrying the hook with the thread
back, so that when the threader is removed the needle
is left threaded. A modification of this improvement
consists in forming the shank of the hook as the spring
pressed plunger, as shown in the small view, a short
tube for a support only being then used as the hanger
tube.
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GOLDMAN’S NEEDLE
THREADER,
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STRENGTHENING LEAD AND OTHER PIPES,

The illustration shows a method of making lead or
other pipes to adapt them to withstand heavy pres-
sures. The improvement has been patented by Mr.
G. Wakefield Fox, of No. 104 Dickenson Road, Rus-
holme, Manchester, England. The invention consists
in passing the molten metal through a die and around
the end of a
core or man-
drel and simul-
taneously feed-
ing a wire into
the metal at
the die. As
shown in Fig.
1 the coil of
wire, A, is com-
pletely embed-
ded in the wall
of the pipe, B
indicating the
cross sectional
area of the
pipe occupied
by the wire. In Fig. 2 the coil, C, is shown embedded
in the inner surface of the pipe. In each case the con-
volutions of the wire coil are firmly united with the
metal.

FOX'S METHOD OF MAKING PIPES.

The English Language,

The principal languages which compete with Eng-
lish, not considering such as Chinese and Hindostanee,
are French, Spanish, Russian, and German. French
is practically stationary as regards the number of its
adherents; Spanish is largely spoken in South America
and the southern part of North America, but it owes
its prominence to the colonizing genius of its speakers;
where German is introduced it rapidly gives way to
the native tongue, generally English ; Russian, like the
German, has little influence upon the Western civiliza-
tion. 1t is a remarkable fact that, while the English
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in their colonies and offshoots have absorbed millions
of aliens, there is no record of any great body of Eng-
lish speakers having become absorbed by any other
race.

In the United States there are millions of Germans
and other foreigners who have become merged with
the English speakers in a single generation, they losing
even their family names; and the children in many
cases do not understand their parents’ language. In
Canada, however, the French-speaking population is
increasing faster than the English-speaking. This is
not because the French element absorbs the English,
but because it crowds it out. While the French is sel-
dom absorbed by any other tongue, it is almost always
absorbed by the English. The Englishhas practically
driven the French out of Egypt, and it is rapidly driv-
ing the Dutech out of Africa. This has been accom-
plished in Egypt within a dozen years. The change
in Africa is being effected with even greater ra,pidit'y.
As the English-speaking settlers rush into the
new country, the Dutch and other languages, which
are rarely to be met with, drop into the backwoods
and are finally lost. Africa is witnessing a repetition
of the fight of the tongues in America three centuries
ago, which resulted in a victory for the English. The
history of lingual development in America alone is a
sufficient argument for the prediction that no lan-
guages, excepting possibly those of the Orient, will
long remain formidable competitors of the English.—
Troy (N. Y.) Press.

—_— e r————
Telegraphic Communication by Induction by
Means of Oolls,

In a paper recently read before the Royal Society of
Edinburgh, by Mr. C. A. Stevenson, the results are de-
tailed of some experiments with the view of establish-
ing communication between North Unst lighthouse,
situated on Muckle Flugga, and the mainland, and
thence to the lighthouse station at Burrafiord, a dis-
tance of two miles. A number of experiments were
made in the laboratory to discover the laws of the
action of coils on each other, with a view of calculat-
ing the number of wires, the diameter of coils, the
number of amperes, and the resistance of thecoils that
would be necessary to communicate with Muckle
Flugga, and after 'a careful investigation, it was evi-
dent that the gap of 800 yards could, with certainty,
be bridged by a current of one ampere with coils of
nine turns of No. 8 iron wire in each-coil; the ®oils be-
ing 200 yards in diameter. It was found that 100 dry
cells, with 1'°2'ohms resistance each and 14 volts, gave
good results, the observations being read with great
ease in the secondary by means of two telephones. The
cells were reduced in number down to 15, and messages
could still easily be sent, the resistance of the primary
being 24 ohms and the secondary 260 ohms. Thehear-
ing distance is said by Mr. Stevenson to be propor-
tional to the 4 of the diameter of one of the coils, or
directly as the diameter of the two coils, so that with
any given number of amperes and number of turns to
hear double the distance requires double the diameter
of coils, or double the number of turns, and so on.
But this is within certain limits, for when the coils are
close to one another the law does not hold. With re-
gard to the question whether or not the parallel wire
system is actuated by induction or conduction, it will,
Mr. Stevenson says, depend how the ends are earthed,
or in short, what is the distance bridged in comparison
to the breadth of base, which predominates. Where
the wires are long in comparison with the distance
bridged, conduction will be the main working factor,
but when the base is small, and the distance bridged
is large in comparison, induction will be the main
factor, and the number of turns then increases the
effect.

UL —

Improvements in Mantles or Hoods for
Incandescent Gas Burners,

L. K. BOHM, NEW YORK, AND T. C. CRAWFORD, NEW BRIGHTON.

The new composition material consists of about 90
per cent of magnesium oxide, about 10 per cent of
silicic acid, and ‘about 1 to 2 per cent of an alkali. The
silicic acid may be partly replaced by calcium or mag-
nesium phosphate. The most suitable alkali is potas-
sium hydrate or carbonate. The silicic acid may be
used as dry powdered SiO., but the authors get the
best results by employing gelatinous silica. The gela-
tinous silicic acid is obtained by precipitating a solu-
tion of water glass with hydrochloric acid, filtering,
and washing. One part by weight of the moist pre-
cipitate is well mixed with four parts by weight of a
saturated aqueous solution of sugar, and one part of
magnesium oxide, and a small quantity of alkali grad-
ually added with constant rubbing. In this way a
plastic mass is obtained which may be moulded into
the form required for the mantle or hood, or spun into
threads and the mantle woven. The hoods are then
burned in a baking oven. In this way a mantle or
hood is produced such that, while consisting mainly of
free ‘magnesium oxide, it is an efficient glow body,
contains a skeleton of a double potassium and
magnesinm silicate giving great stability and hard-

‘ness.



SEPTEMBER 8, 1894. |

Seientific Qmevican.

151

THE EASTERN POWER STATION OF THE BROOKLYN
CITY RAILROAD COMPANY.

The eastern power station of the Brooklyn City
Railroad Company may be taken as an example of as
close an approach to the perfect type of an electric
generating plant as has yet been produced. In its in-
tricate connection of parts it is most ingeniously ar-
ranged, and every appliance used with it embodies the
most recent improvements. It supplies electric power
for many miles of trolley road in the city of Brooklyn.
Like all modern electric generating stations, it has a
steam plant of the most perfect description for keep-
ing an exact watch of the results obtained in the de-
velopment of mechanical energy. The conversion of
mechanical into electrical energy is effected by dyna-
mos, which, with the comparatively simple switches
and safety cut-outs required, constitute the electrical
parts of the installation. The works are situated on
the corner of Kent and Division Avenues, Brooklyn,
E. D., on the banks of the East River. In the cuts we
illustrate the dynamos and engines, which portions of
the plant are accordingly to be described first. The
complete station calls for six engines and dynamos; at
present four of each are in place. Each engine is of
the cross compound type, the high and low pressure
cylinders being respectively 32 and 62 inches diameter,
with 5 feet stroke. They run at a speed of 75 revolu-
tions per minute. The flywheels, which are put to-
gether in sections, weigh 70 tons each, and each engine
shaft, which extends from engine to engine and carries
also the dynamo armature, weighs 56 tons. The jour-
nal portion of the shaft alone is 4 feet long and 2 feet
indiameter. The normal horse power of an engine is
2,500. The steam connections of the different engines
are so arranged that they can be run in any desired
way ; a single eylinder of either the high or low pres-
sure size may be operated alone, either with or with-
out condensing ; or, as in the usual course of things,
both cylinders may be worked in succession on the
compound basis. Two governors are mounted on each
engine ; thelow pressure governorregulates the speed ;
the high pressure governor is a safety device and has
no effect upon the engine until a certain speed, set as
a safe one, is exceeded, when it operates a throttlei
valve and cuts off the supply of steam, bringing the
engine to a dead stop.

The engines are supplied with oil through pipes by
the Anderson automatic lubricating system. Under a
15 pound head, oil passes through pipes to -all the
journals of the engine, and in addition a supple-
mentary set of pipes is employed to feed water to the
different parts, if such should be required as an ad-
junct to lubricating or to cooling the parts. The oil
and water before use are carefully purified.

Each shaft is provided with wedges operated by
screws accessible when the engine is running. By
these the shaft can be shifted vertically or horizontally,
so as to keep the armature perfectly centered in the
field. The dynamos, each of 1,500 kilowatts capacity
and 500 volts potential, are of the well known multi-
polar type of the General Electric Company. Each
dynamo has twelve pole pieces, and the current is
taken from the armature by twelve carbon brushes.
As at present organized, the maximum current given
by the station is 5,600 amperes, the station having a
capacity of 800 cars. While we only illustrate the en-
gines and dynamos of this station, the steam generat-
ing plant is itself an object of great interest, with its
many connections. Twenty-four Babcock & Wilcox
tubular boilers, distributed over two floors, are used.
Eventually, thirty-six—eighteen on each floor—will be
introduced. These boilers are fitted for natural or ar-
tificial draught. The natural draught is maintained
by a brick chimney 296 feet high, with a 17 foot shaft.
Two 12 foot Sturtevant blowers are connected to a
great nozzle in the base of the chimney, by which in-
duced draught may be supplied. The steam is deliv-
ered to the engine by a 20 inch steel, flange-jointed
main. Wheeler’s surface condensers are supplied for
the engines. The feed water pipes, whose main line is
8 inches in diameter, are all of cast brass or of high
grade mandrel-drawn brass pipe. Worthington pumps
are used for the water supply. Green fuel economizers
utilize the waste heat from the products of combus-
tion for heating the feed water. A system of ther-
mometers and pyrometers is counnected with the
draught flues and chimney, so that an accurate watch
can be kept upon the operation of the economizers, so
as to get the maximum economy from them without
interfering with the draught. A roof coal pocket of
6,000 tons capacity contains the coal. This coal is dis-
tributed to the boilers by weighing tubes supplied by
the Howe Scale Company.

——— O ——————————————
The Scuppernoung,

A correspondent of the Country Gentleman speaks of
a Scuppernong grape vine from which forty bushels
of grapes have been sold for two successive years, and
it is probable that it will produce fifty bushels this
year. The vine is trained over an arbor some 25 feet
long by 18 feet wide, and is a foot in diameter at the
ground. This is not at all an uncommon size, and a
vine might easily cover an area of 2,000 square feet,

The Scuppernong will not thrive north of 87° of lati-
tude, but it is well known as thick-skinned grape
which keeps well and can be shipped long distances. It
has a peculiar flavor, which is not diagreeable to many
people, and it makes an acceptable wine. It reaches
its best development in southeastern Virginia and
northeastern Carolina, where it runs wild and often
climbs 40 feet or more into tree tops. If allowed to
grow with no pruning or care, except a trellis or some-
thing to run upon, it will usually give fair crons.

-

The Sun and its Flames.

The present state of the science of the sun, ugon
whose rays our whole life is dependent, is summed
by Mr. Camille Flammarion in the last number o
Astronomie. The sun, as we know, is just at present
occupying the entire attention of astronomers. Its
spots, which are becoming more and more manifest,
demonstrate that it is passing through a phase of ex-
traordinary activity. These spots are so large that
several of them exceed the diameter of the earth by at
least six times. The luminous surface of the sun is at
the same time shining like a true ocean of fire and pro-
jecting above it brilliant eruptions and fantastic flames
that arefrom three hundred thousand to three hundred
and fifty thousand miles in height. Something, then,
is taking place in the sun; and, as distant as we are
from the king of the stars (94,000,000 miles), our poor
little globe feels the effect of the revolutions that are
being effected so far from her. As a proof of this, it is
only necessary to observe the curious magnetic dis-
turbances that act upon the magnetized needle. Let
us endeavor, then, to set forth the mysteries whose
theater is the sun. Let us give a few ideas as to the
size of this orb, and state in the first place that it
weighs 324,000 times more than our globe, and that an
express train, running at the speed of about 3,000
feet a minute, and at a constant speed without inter-
ruptions, would take 149,000,000 minutes, or 283 years,
to reach us, and that, notwithstanding such remote-
ness, the solar energy is so prodigious that the heat
received by the earth suffices to keep up here all the
phenomena of vegetable, animal, and human life; for
everything that moves, everything that lives around
us, comes from the sun. Wood, coal, gas and electricity
—all are stored up sun. -

Mr. Flammarion recalls the curious calculation ac-
cording to which the calorific power of the sun is so
enormous that it would cause to boil ten trillion cubie
miles of water at the temperature of ice! Finally, if
the sun should come to the distance of the moon from
us, the entire earth would ‘melt like a ball of wax.

Let us add that the attraction between the sun and
the earth is almost instantaneous, and we shall see that
we ‘are the true children of the sun, and that we are
dependent upon and live only through it.

‘What is this solar surface that puzzles us so much ?
When we study it by the telescope, or by means of
photographs, we see that the solar surface is not
smooth, level, and homogeneous, but granulated—
covered with grains and strewed here and there with
spots of varied dimensions. This solar surface is not
solid, nor liguid, nor gaseous. It is, upon the whole,
but a stratum of luminous dust that floats upon an
ocean of very dense gas having nearly the density of
water. The spots are apertures formed in this solar
surface. When we observe them they seem to be black,
but this is merely an illusion caused by contrast. In
reality, these nuclei are 2,000 times more luminous than
the full moon. Above the solar surface there extends
all around the globe a stratum of burning gas of about
9,000 miles in thickness, which is called the chromo-
sphere and in which hydrogen prevails. This stratum
is rose-colored and entirely transparent. It is from
thence that proceed those flames of from 300,000 to
350,000 miles in height, and likewise rose-colored—those
gigantic perturbations that have their rebound upon
the earth and that so greatly perplex astronomers. It
is to this that are at present directed the scientific
observations which the illustrious author sums up
thus:

¢ At the Observatory of Paris Mr. Deslandres has
succeeded for some time in photographing invisible
flames upon the very surface of the solar disk. A most
ingenious photographic process, founded upon the
spectroscopic aspect of the lines of the spectrum of
calcium (one of the metals thatexist in the solar atmo-
sphere), revealsthe incandescent masses of the chromo-
sphere and of the protuberances. Theseimagesof the
vapors of calcium, these facular flames, are not the
facule or white spots that are perceived distributed
here and there over the surface of the radiant star;
they resemble them, but do not coincide with them.
They are formed by the most intense parts of the chro-
mosphere and protuberances. This new apparatus, the
spectrograph, doesnot give a photograph of the facule
of the photosphere, but an exact image of the chromo-
sphere such as it would be seen were the photosphere
removed. It is the first time that these flames have
been photographed, not around the disk, as at the
time of eclipses, but in front of the solar disk itself.

‘1t is quite curious, but not a rare thing in the his-
tory of the sciences, that precisely at the time that
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such studies are being made in France by our learned
colleague, Mr. Deslandres, they are being pursued in
America by Mr. Hale, dirctor of the Kenwood Observa-
tory at Chicago.

“8So the flames of the sun, sung upon all lyres, are
no longer a metaphor; the star of day bristles with
them. Their number and size vary like the spots them-
selves. A maximum of activity manifested itself in
1871; again in 1883, but less strongly ; and now, for six
months past, the star has been in a state of excitation
that much surpasses the last. Such fluctuation is of
about eleven years; we do not as yet know the cause
of it.

“But the most curious point, perhaps, is that these
manifestations of solar activity have their echo, their
repercussion, upon our planet in the variations of the
magnetic needle. The more movements thereareupon
the sun, the more this needle is agitated here, at
94,000,000 miles distance! Sometimes, even, the agita-
tion is so violent that the compass is entirely disorient-
ed, that an immense magnetic disturbance exhibits
itself over the entire globe, that telegraphic communi-
cations are interrupted, and that telephones refuse to
operate. This is especially what happened on the 25th
of February last. And then one speaksto us of a void
between the stars! No. space is not void ; it is, on the
contrary, a bond of communication between the
worlds. The fearful solar tempests, in comparison
with which our most violent storms, our thunder, our
volcanoes, and our earthquakes, are but as the smiles
of an infant in the cradle, make themselves felt here,
and, unquestionably, upon our neighboring worlds,
Mars and Venus, at the same tinme. We might say
that we have here already something like an electric,
telephotic communication. Who knows whether some
day, soon perhaps, an Edison will not find a means of
hearing these voices of the sun and ol receiving the
perturbations of Mars and Venus, and of seeing them,
perhaps, if they manifest themselves as they do here
by auror®e boreales. We are at this very moment at
the maximum of aurorz, and more than ten have
already been observed since the beginning of the year.
I may add also that, according to my personal observa-
tions, which doubtless may be confirmed by others,
the zodiacal light, which is remarkably intense this
year, offered an analogous maximum in 1871.”

Notions astothe solar spots, of which it is so much
a question in contemporary astronomical science, are
of very ancient date. Ovid and Virgil speak of the
spots, and Chinese astronomers observed them from
the year 301 to the year 1205 of our era.

In the middle ages people did not wish to admit
their existence, as it was opposed to the science of
Aristotle.

On this subject Mr. Flammarion cites a very instruc-
tive anecdote. Father Scheiner, a Jesuit of Ingolstadt,
observed them scientifically for the first time in 1611,
and referred them to the provincial father of his order.
The ratter, a pronounced peripatetic, astounded at
such a discovery, answered that it was certainly
imaginary ; but that, in order to be agreeable to the
observer, he would verify the accuracy of it. The next
day, FatherScheiner came to ask a definitive solution,
and the provincial father answered him :

“I have reread Aristotle all through, and I can as-
sure you, my son, that there are no spots upon the sun.
They are in your eyes or in the glasses of your spec-
tacles.”

No matter. Notwithstanding Aristotle, the solar
spots have made their way. Not only does science
now admit their existence, but is still striving to rob
them of their secrets.—La Revue des Revues.

2

Commissioner of Patents.

——

Report of the

The customary annual report to the Secretary of the
Interior, for the fiscal year ending June 30, 1894, by
Mr. John 8. Seymour, Commissioner, has just been
published in the Official Gazette, from which it ap-
pears there were received in the fiscal year ending
June 30, 1894, 35,952 applications for patents; 1,050 ap-
plications for designs; 108 applications for reissues; 2.193
caveats; 1,720 applications for trade marks; and 368
applications for labels. There were 22,546 patents
granted, including reissues and designs; 1,656 trade
marks registered; and 2 prints registered. The number
of patents which expired was 13,167. The number of
allowed applications which were by operation of law
forfeited for non-payment of the final fees was 4,566.
The total expenditures were $1,053,962.38; the receipts
over expenditures were $129,560.80; and the total re-
ceipts over expenditures to the credit of the Patent
Office in the Treasury of the United States amounts to
$4,409,366.74.

During the past year there hasbeen anotable falling
off in the applications for patents, designs, etc. For
the year ending June 30, 1894, the number was 39,206,
against 43,589 for the previous year, and more than the
last mentioned number for each of the three prior
years. The cost of publishing the Official Gazette was
$113,642, of which 7,000 copies were issued weekly, the
cost of each copy being a little over $16 per year, while
the subscription price is only $5 a year. The paid cir-
culation is small. A large number are given away.
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The Chinese Foot Binding Practice.

According to Dr. Haslep (China Med. Missionary
Journ., June, 1893) the ordinary method of binding
the feet is as follows:

While the great toe is left straight, the other toes
are folded on the plantar surface of the foot, often
until the tipsof the toes are on a line with the edge
of the inner side of the foot, and then the foot is
bound ‘snugly.” Gradually the bandage is made
tighterand tighter. When the metatarsal bones be-
gin to curve, making the characteristic lump on the
dorsum of the foot, the bandages are tightened more
rapidly than before. If swelling takes place above
the ankle, the foot is bandaged more tightly. If ul-

ceration occurs, the foot is bandaged still more tightly. &

Swelling is not a desirable complication. Ulceration

is greeted with joy, for it is usually a sign that the| ,
“Lan |

foot is yielding gracefully to the inevitable.

Scientific dmerican,

CHURCH SPIRE,

NORWICH, CONN.,

LIGHTNING.

We are indebted to Mr. F. J. Moulton, of Norwich,
Conn., for a photograph showing the damage done to
the spire of the Broadway Church, in that city, by
lightning on the 29th of July last. We give an en-
graving herewith. The spire is of brick, 198 feet high,

STRUCK BY

siau kiah ” (ulcer, small foot) is a common saying. To g

make the smallest foot with the minimum of suffer-
ing and produce no untow.ard results is the desidera-
tum; this process should take about ten years. Pa-
tience will then show her perfect work ; that which
foreigners call a deformity and restricted locomotion
are necessary sequel®, not untoward results. They
begin to bandage the feet of a child when sheis be-
tween three and four years of age. Generally the ser-
vices of a professional bandager are obtained. This
woman carries with her a stock of small wooden shoes
of various sizes. These are the patterns. Her patrons
choose the size desired. A contract is then made to
have the foot of this size in a certain length of time—
three years or more or less as the case may be. The
professional bandagers, for the most part, fulfill their
contracts with superb indifference to the children’s
sufferings, and sometimes with such results as the
death of the child, gangrene of the feet, necrosis of
bones, etc.

D40

Salophen as an Anti-rheumatic.

According to the observations of Drs. B. Ciullini and
A. Viti, at Siena, salophen is an excellent remedial
agent, both in acute and chronie rhe umatism, its ad-
vantages over salol and salicylate of soda being that it
is tasteless, not hygroscopic, and devoid of unfavorable
after-effects.

Its chief indication is in the initial stages of acute
arthritic and in mild or subacute cases. In obstinate
or chronic cases it is advisable to followits administra-
tion with that of iodide of potassium. The antipyretic
action of salophen is not marked. In the intestinal
canal it acts as an antifermgnta.tfive, and it destroys the
reaction of indican in the urine. Doses as high as 50
to 6'0 gm. pro die continued for several days are not
attended with disturbances of any kind.—Terapia
Clinica, April 4, 1894. :

/

A TREE SHATTERED BY LIGHTNING.

We are indebted to Mr. Frank Woodmancy, of
Sidney, O., for the accompanying photograph of a
tree which was struck by lightning on the farm of
Norman Key, four miles east of Sidney, Ohio, on the
morning of March 15, 1894. The tree stood in an open
field and was of the species known as burr oak. The
tree was tall and healthy, and the trunk measured
over two and one-half feet in diameter. Slivers of
the tree were scattered over the field, some being
thrown more than 60
rods away.

CHURCH SPIRE, NORWICH, CONN, STRUCK BY
LIGHTNING.

with a cap of brownstone. The spire was not pro-
tected by lightning rod. The stroke took place during
a terrific thunder storm about 1.30 P. M. Spectators
say it was a fire ball that fell upon the spire, which
then exploded, blowing out the brick walls in several
places and leaving rents, some of which were fifty feet
in length. The debris, in the shape of bricks and
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mortar, was hurled in all directions to considerable
distances.

The simple expedient of a lightning rod, well
grounded, would, doubtless, have saved this building
from injury.

n
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Printing Out Papers.

Within the past four years considerable progress has
been made in the production of ready printing out
papers, which are distinguished from those required to
be freshly sensitized and printed from the day they are
prepared in the fact that, when once made, the ready
sensitized will keep intact for several months, and may
be used at any time and in any climate. Since the
manufacture of gelatino-bromide paper began, about
thirteen years ago, improved methods have been in-
vented for coating paper with collodio chloride emul-
sions, until now a high degree of perfection has been
reached. Instead of collodion as a medium, gelatine
emulsions are used as a vehicle to hold the chloride of
silver salts. Each has some faults or difficulties. A
medium between them has recently been perfected in
paper called the Nepera, which we have tried with
considerable success. It possessesa particularly tough
film, which is insoluble in warm water, and can be
turned or bent upon itself without the least injury. It
is also very easy to work and prints rapidly. No extra
care is required in the toning or fixing operations. It
is well adapted for use in warm climates, because of the
toughness of the film.

The prints should be printed quite a little darker
than it is desired to have them. They are first put in
water, which is changed two or three times until the
milkiness disappears. At this stage they are a light
red color and are immersed in the toning bath made as
follows :

R SN 30 ounces.
Acetate of soda .. 60t0 90 grains.
BOTAX.....0iiviiees erveiinrnnnnenioeeennons 25 to 30 “

Gold solution- (15 grains of chloride of gold dis-
solved - in 15 ounces water rendered alkaline

with bicarbonate of soda) 1to 214 ounces,

The toning takes from five to eight minutes. It is
essential that the bath be alkaline, and it should be
tested with blue litmus paper, which should not turn
red when dipped in the solution.

From the toning bath the prints are transferred to
an aceticacid acidulated bathfor a minute or two. Just
enough acid is added to the water to produce a slight
acid taste.

After the aeid bath (which checks toning action and
clears the whites) the prints are put into an alkaline
hyposulphite of soda fixing bath for ten minutes. The
bath is made up of 1 ounce of hyposulphite dissolved
in 16 to 18 ounces of water, or toabout 12’ or 16° hydro-
meter test. Then the prints are washed for an hour
in changing water, and when dried are ready to be
mounted.

In all these operations there is no tendency of the
paper to curl up—a great convenience where large
numbers of prints are handled. Itcan be squeegeed
while wet on a ferrotype plate, which gives it a high
polish, or it may be burnished. the same as a silver
albumen print. The Nepera Chemial Company also
make a new bromide paper, called platinoid, from the
fact that when printed, developed, and fixed, it has a

color very similar to the popular platinum print.
Machines are per-

In such cases it is
supposed the light-
ning converts the
sap of the tree into
steam with such tre-
mendous energy as
to cause the wood to
explode in all diree-
tions. The process of
the late A. S. Lyman,
patented in 1858, for
preparing wood for
paper pulp, was
based on the same
principle. Lyman
provided what he
termed a steam gun,
which consisted of a
long steam boiler
wherein blocks of
wood were boiled
under a very high
pressure, and at the
proper stage in the
operation one end of
the boiler was sud
denly opened, when
the contents shot
out, and with a re-
port like a cannon
the fibers of the
wood exploded, con-
verting the wood
into fine dhreds.

A TREE AT SIDNEY. QHIO. SHATTERED BY LIGHTNING
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fected for printing
rapidly on this paper
by means of electric
light. An establish-
ment in this city is
able to make on a-
continuous large roll
several thousand ex-
posures in an hour.
The paper, still in
ribbon form, is then
automatically passed
through a develop-
er and fixing bath,
and at last dried, the
pictures being after-
ward cut out. Du-
plicate photographic
prints are thus made
very uniformly.

o-0-o
¢

A GREAT deal of
trouble is expended
in educating the
showy, high stepping
horse. He istrained
to step high and act
showily by being
driven along a path
whereon rails are set.
crosswise; he steps
high to avoid stum-
bling, and in time
always steps high,
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BROADWAY DURING A FIRE.

The exigencies and necessities of the crowded life in
cities are every day becoming more developed. Special
conditions are established under the influence of
growth and development, and these have to be met in
their turn by new appliances and arrangements. The
illustration we present with this article, giving a scene
on Broadway during a fire, is one of special interest
and exemplifies what we have said above. The shape
of Manhattan Island, on which the original city of
New York was built, is such that the principal travel
is in a general sense north and south, and Broad-
way monopolizes a greater part of such travel than
that which goes over any of the other up and down
streets. After much opposition a horse railroad was
put in operation over this street, and then, with a
further surrender of vested rights on the part of the
publie, a cable road replaced the horse cars, and the
traffic was greatly facilitated.

Our illustration shows a portion of Broadway near
the offices of the SCIENTIFIC AMERICAN. Itisa repro-
duction of a photograph taken during a fire, and gives
an admirable idea of the great thoroughfare when to

patrol wagon, of whose work the present cut shows
only a single phase.

One of the most striking features of the cartraffic on
Broadway is the number of cars engaged therein. On
the least interruption a long row of cars rapidly ac-
cumulates. In the cut is seen a quantity of cars thus
brought together in spite of the facility given for their
progress by the raising of the hose.

Gold in Nevada.

In many places on the Pacific coast, says Dan De
Quille, a great fuss is made about gold quartz that
yields from $5 to $10 a ton. Here but little is thought
of such prospects. In regard to some of the gold belts
of Nevada, I find the following notices in the local
papers for the past three days:

Three and a half tons of ore from the Palmico mine,
Hawthorne, yielded $4,050 in gold.

A lot of fifteen tons of ore from the Irish Boy mine,
Kennedy district, sent to Selby’s smelting works, San
Francisco, for reduction, paid $512 a ton. The vein is
from two to four feet wide. :

A ledge, just found, a mile and a half from Union-
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a portion of its natural business is superadded the ex-
citement of a fire. Of course the through traffic is to
a great extent interrupted, the streets on either side
being taken during the time of the fire by trucks and
carriages. In the foreground a steam fire engine holds
a conspicuous position and the delivery hose therefrom
is seen leading across the street over the tops of
vehicles and cable cars. It is here that one of the re-
cent advances in city life appears. The Metropolitan
Traction Company, who own and operate the cable
road, maintain two patrol wagons, whose duty it is to
respond to calls sent in by the company’s inspectors,
who constantly travel up and down the line. One of
the calls is for fire service. For use at fires the patrol
wagon carries eight pairs of shear legs, 20 feet high,
and uses them as shown for raising the fire hose above
the tops of the cable cars, thus leaving the track clear
for them to go on their regular route. Devices of this
sort for street cars have already occupied the thoughts
of inventors, and little bridges to enable the cars to
pass over the hose have been suggested. But for cable
cars such bridges are inapplicable, as the grips would
interfere with the hose. Hence the system shown has
been adopted with much satisfaction to the public as
well as to the car company. In our issue of June 23,
1894, we give a fuller account of the operations of the

BROADWAY DURING A FIRE.

ville, Humboldt County, assays from $140 to $1,800 a
ton in gold. The vein is two feet wide.

In Lincoln County, Scott Allen accidentally found a
vein of iron-stained quartz. He did not think much
of his find, but an assay showed that the material con-
tained over $3,000 a ton in gold. This find was made
in a section of country some distance south of where
Captain De Lamar is operating.

These paragraphs are in regard to only a few districts
or sections of the many gold belts. In the Kennedy
district—first discovered in July, 1891—are the Cricket,
Imperial and many other mines as rich as the ones
mentioned above. Indeed, it is a region full of rich
veins of gold-bearing quartz, and finds are still being
made almost every week. No place in Nevada is more
worthy of the attention of the capitalist or prospector.

A railroad down through Nevada, one that wouald
connect Salt Lake City with Los Angeles, would
open many good gold camps. The whole route
would be through a region full of mines of the precious
metals. Down toward Death valley lies Montgomery
district, a good gold camp, but one that is almost out
of the world as regards transportation.

Also down near Death valley, in Tule canyon, some
rich gold mines should be opened. On this canyon
rich dry-diggings were discovered some fifteen years
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ago. In 1880 a few men were at work there. They
had no machines for dry washing, and did not even
winnow the dirt by tossing it up in the wind, Mexican
fashion. They simply dug over the ground with picks,
collecting such pieces of gold as they happened to see.
In this way they made good wages in ground from two
to four feet deep. Working in this rude way they
found one nugget that weighed five pounds, and very
many worth from $5 to $75. Pieces of gold worth
about fifty cents were about the smallest saved work-
ing in this way, ‘“by eye.” With water or even dry
washing machines, such ground should have paid im-
mensely. As all the placers in the Great Basin region
are of local origin, Tule canyon must cut one or more
large and rich veins of gold-bearing quartz. At present
we hear but little about these diggings, though there
is always more or less gold coming from them, which is
said to beground out in arrastras by some of theranch-
ers living in the vicinity.

In the early days an impression prevailed among our
miners and prospectors—mostly from California—that
the gold veins on this side of the mountains would not
prove permanent. They said it was merely a surface
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production and would not hold out in depth. This
soon caine to be accepted as an established fact ; there-
fore little attention was given to veins that were pure-
ly gold-bearing by those who went forth on prospect-
ing raids. Now the truthis that our gold minesare the
most permanent in the country. The first gold mines
opened and worked were in Devil’s Gate district, at
Silver City. These have been worked right along un-
ceasingly for over thirty years, and to-day are paying
their owners as well asat first. Wherever paying gold
mines have been found in Nevada they are still pay-
ing, as in the beginning, and this is more than can be
said of many of the silver mines.

MRS. ERNEST HART, who recently made a trip
around the world, appears to come to the conclusion
that meat eating is bad for the temper. She says that
in no country is home rendered so unhappy and life
made so miserable by the ‘ill-temper of those who are
obliged to live together as in England. If we compare
domestic life and manners in England with those of
other countries where meat does not form such an in-
tegral article of diet, a notable improvement will be
remarked. In less meat-eating France, urbanity is the
rule of the home ; in fish and rice eating Japan, harsh
words are unknown,
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Use of Peat Fuel in Germany.

The United States consul at Bamberg says, in his
last report, that the numerous inquiries that have been
addressed to him on the subject of cheap fuel have
caused him to give careful attention to the process by
which many parts of the German empire secure their
supplies of that comparatively inexpensive, but yet
satisfactory, fuel—peat or turf. Peat or turf is used
throughout Europe generally, wherein the ordinary
cost of its production is not materially increased by
cost of transportation. In thelarge and small cities,
as well as in the country districts, it is used for fuel ; in
fact in many localities it is the only substance used for
heating purposes Peat is the produect of decayed or-
ganic matter. The main cause of the transformation
of vegetable substances into peat is water of a certain
composition and temperature, which, being almost
still or flowing slowly in or above the earth, permits
of the development of swamp plants, and, at the same
time, preserves the latter from total decomposition, by
reason of exclusion of the air. These conditions are
found to exist more particularly in the temperate zone,
where the necessary variations of temperature ocecur,
and where tracts of land are found whose impervious
beds lead to continual accumulations of water, while,
on the other hand, other portions of territory with
loose and penetrable beds, especially in regions inun-
dated by the overflowing of rivers, are subjected
periodically or continuously to an extraordinary sa-
turation. The various theories that have heretofore
been advanced to account for the origin and develop-
ment of peat bogs generally agree that the moorsare
the product of a more or less extensive decay of cer-
tain plants in a mass of vegetation which, under fav-
orable conditions as regards locality, climate, and
moisture, is continually being renewed in one section
and matured in another. The upper layer of peat or
turf, which consists for the greater part of varieties of
moss, is, when broken into fragments, a loose fibrous
substance—a mixture of root fibers, leaves, stems, etec.
The bottom layer, known as pechtorf or specktorf
(*“ pitch turf ), consists of a biack, compact, pitchy
mass, which shrinks rapidly on being separated into
small pieces. :

It has, when cut evenly, a smooth, wax-like surface,
contains the greatest amount of nitrogen, and, con-
sequently, is the most valuable for heating purposes.
Every rational operation of peat bogs or moors must
be begun by the draining of the territory to be worked,
and this draining must be undertaken sufficiently in
advance of the working of the peat moor itself, in
order that the territory in question may attain the
requisite degree of dryness. Even after this has been
effected, the peat still contains water in quantity
equal to from 70 to 80 per cent of its weight, and this
remaining moisture is then almost entirely removed
by successive processes of drying in the air, manipu-
lation with machinery, or subjection to artificial heat.
Until within the last few years, manual labor has been
employed to work the peat bogs, but a very ingenious
machine has recently been invented to take its place.
This machine consists of three lancet-like knives,
which, by operation of a toothed rod, cogwheel, and
crank, are sunk into the peat, cutting out a square
piece, which is received upon a horizontally working
shelf and removed by a simple reversing of the above-
mentioned contrivance. Another method consists in
plowing and harrowing the bog or moor by the use
of steam power and wire cables, the material for which
is manufactured at Mannheim. The process of drying
the peat or turf, in so far as small moorsareconcerned,
consists simply of exposure to the open air. When ex-
tensive territories are worked, artificial drying is re-
sorted to, and the expense involved in the latter opera-
tion is by far the greatest incurred in the production
of peat. In Germany the following kinds of peat are
known : Cut peat, which is cut into the form of bricks
by hand spades or special machines; moulded peat,
which is produced by cutting the peat moss into irre-
gular pieces, mixing it with water and then moulding
it into the respective forms ; machine or pressed peat,
which is the result of pressing the turf, after previous
separation into pieces and drying in ovens. In the cate-
gory of ‘‘machine peat” is also included the so-called
“ball peat” (kugeltorf)—globes of turf about four
inches in diameter, made by passing the turf pulp
through specially contrived appliances. In the dis-
trict of Bamberg, the moor to be worked is first freed
from vegetation, leveled, plowed, and harrowed, and
the loosened peat broken, so as to be exposed to the
action of the air. Itis then gathered by means of a
kind of snow plow, brought to the separating ma-
chine, taken thence to the drying oven and the press,
whence it issues in the shape of smooth, shiny, dark
brown bricks. A machine in operation at one of the
chief peat works in Germany produces, provided suita-
ble material is used, from 10,000 to 15,000 bricks in ten
hours. Another machine, requiring six horse power to
work it, can produce from 60,000.to 100,000 bricks al{day.
In Germany the relative cost of peat as compared
with hard coal is as follows : One hundred kilogrammes

" (kilogramme=22 Ib.) of good Zwickau hard coal cost.

at the mine 120 to 162 marks (mark=1s.), while the

cost of production of the same quantity of peat
amounts to from 080 to 140 marks, according to
quality. Besides its use as fuel, peat is turned into
account in Germany as a fertilizer and as building ma-
terial, it being successfully used as a filter for vacant
spaces, separating layers for waterworks, reservoirs, ice
houses, ete. By means of a process patented by a
tanner in Mayence, it has also been made to do service
in tanneries. The waste or superfluous particles of
peat, known as peat dust, have recently been brought
into extensive use as a material for fitting up and pre-
serving odorless vaults, an innovation, says Consul
Stern, deserving strong commendation, especiallyin
localities where the sewerage is inadequate. Hanover
and Mecklenburg alone have from 140 to 150 square
miles, and Bavaria has 22 square miles of peat moors.

APPROACHING ECLIPSE OF THE MOON,

A partial eclipse of the moon will oceur on the night
of September 14, 1894. It will be visible throughout
North and South America. The beginning will be
visible in the western part of Europe and Africa. The
accompanying diagram will give the reader some idea
of the moon’s course as it passes by the earth’s shadow.
The large shaded circle represents a cross section of
the earth’s shadow, and the small circles repre-
sent the moon at first and last contacts and middle
of eclipse. The moon will pass by the lower edge of
the shadow, touching it first at the southernmost
point. The observer will therefore see the shadow
first at the north point of the moon’s disk. As the
moon moves up toward the left, the shadow will ap-
pear to move down toward the right, covering at the
middle of the eclipse a little less than a quarter of the
diameter of the moon’s disk, and leaving it at a point
58° to the west from the north point. 'The first con-
tact will occur at 9 h. 86 m., central standard time,
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DIAGRAM SHOWING THE COURSE OF THE MOON BY
THE EARTH'S SHADOW DURING THE PARTIAL
'ECLIPSE, SEPTEMBER 14, 1894.

the moon’s center being then at the point M. Before
this a faint shading, due to the penumbra of the
earth’s shadow, will have been noticed on the upper
part of the disk. At 10 h. 82 m. the moon will be at
0, and the eclipse at its maximum. At 11 h. 28 m. the
moon will be at P, leaving the shadow at R. After
that there will be only the faint penumbral shading
on the west side of the disk.

A total eclipse of the sun will occur September 28,
1894. It will be invisible in America. The path of
totality passes across the Indian Ocean. The eclipse
will be partial in Africa, Persia, Hindostan, and south-
ern Australia. The times marked on the chart are
expressed in Greenwich mean time.—Astronomy and
Astro-Physics.
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Flag Making for the Navy.

i
@

The flag lockers of a modern cruiser contain more

than 200 ensigns, and in this country, according to the
Marine Review, they are made in the flag room of the
equipment building at the Brooklyn navy yard. The
flags of many nations are of most elaborate design, and
composed of every color known to the flagmaker’s art ;
others are severely plain, but all have to be mathe-
matically correct as to size, color, and proportion. Our
own flag is a difficult one to make correctly with the
forty-four stars in its blue field and have them accu-
rately arranged. Each star must occupy its correct
position and not deviate a quarter of an inch, that the
symmetry of the union be preserved.

In constructing flags eight colors are used. They
are red, white, blue, yellow, green, brown, black, and
lately canary yellow has been added. The yellow first
mentioned is rather of an orange tone. The canary
shade was adopted to take the place of white in signal
flags, as at a distance it was' found that the white
blended in with_the horizon and made the accurate
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reading of a signal almost impossible ; in consequence
the Navy Department has recently ordered the change.
The brown bunting is used to typify bronze, and is
used quite extensively in the more elaborate foreign
flags.

The largest flag made for our navy is the American
ensign No, 1. This has a fly of 36 feet and a hoist of
289 feet. Itis a flag that is rarelymade. The cruisers
Brooklyn and Minneapolis will be the only vessels of
our navy to carry it. The flag borne by all our other
ships is the No. 2, which is 2719 feet long and 1485 feet
wide, and is the chief standard of the man-of-war. In
this flag the side of the blue field in which the stars
are placed is four-tenths the length of the fly, and in
the same manner the size of flag and field is designated
for every flag from the No. 2 down to the No. 8, which
is only 4} feet long and 267 feet wide.

In the Brooklyn yard flag room are made flags of
forty-four different nations, two sizes for each. The
No. 1is 8486 feet long and 1312 feet wide. The No. 2
is smaller. The United States flag is given to our
cruisers in seven sizes for use in various parts of the
ship and in small boats and on various occasions. All
the bunting used is of American make and comes from
either the United States Bunting Company or the New
England Bunting Company, both of Lowell. About
50,000 yards are used every year, and to guard against
any possible defects in its manufacture, each piece is
put to a rigorous test. Severe tests are made for fast
color. A generous clipping is steeped in fresh water for
twenty-four hours, after which it is vigorously serubbed
with soap, and when thoroughly rinsed out is dried in
direct sunlight for eighteen hours. Bunting that will
withstand all this is considered fit to be put into
Uncle Sam’s flags.

The most difficult flags to make are those of San
Salvador and Costa Rica. The first is very elaborate
and requires all the colors, and the second is not less
elaborate and takes every color but brown. The in-
tricate designs are cut out by means of zine patterns.
The American ensign isa comparatively plain flag. By
aid of copper patterns thestars are cut out with chisels
from muslin folded thirty times. The chisels are of
various sizes for various stars, and only ten cuts are
required to cut every thirty stars.

_— et r—
Weight and Horse Power of Rain,

One inch of rain falling upon an area of one squar®
mile is equivalent to 2,323,200 cubic feet, or nearly
17,500,000 gallons, and this quantity of water will Weigh
145,200,000 pounds, or 72,600 short tons. If one inch
of . rain fell over the entire area of the city of Phila-
delphia, 129 square miles, the quantity of water which
would : be precipitated would be represented by
2,250,000,000 gallons, or 18,730,000,000 pounds, or
9,365,000 short tons. Therefore the quantity of water
represented by one inch of rainfall distributed over 24
hours falling upon the area of Philadelphia would be
nearly ten times the maximum pumping capacity of
all our waterworks engines for a day, and is more than
twice the total capacity of all the reservoirs now con-
nected with the city water supply. Professor Loomis
gives the average height of clouds as about two miles,
and as the aqueous vapor always present in the atmo-
sphere is suspended for a considerable time and carried
for great distances by winds, it is highly probable
that the great majority of the water which falls as rain
has been elevated by the sun to a height approximat-
ing 10,000 feet. While it would be fair to assume this
figure in calculations, there may be objection to it on
the ground that the clouds from which much of our
rain is precipitated are not more than a half mile above
the earth, and, therefore, a height of but 8,000 feet
will be estimated for, but those who desire to assume
the greater elevation can readily calculate what the
figures would be for 10,000 feet. As above shown, the
weight of one inch of rain upon one square mile is
145,200,000 pounds; multiplying this by 3,000 feet for
the height, and dividing by 60 on the assumption that
this inch of rain fell in one hour, we have as a result
7,260,000,000 foot pounds representing the amount
of work done by the sun per minute if the water was
raised as rapidly as it fell. This is equivalent to 220.000
horse power.’ If pumping machinery worked at the
Mow economy of 2 pounds of coal per horse power per
hour, or if the pumps gave a duty of 100,000,000 foot
pounds, 200 gross tons of coal would be required to
raise to a height of 3,000 feet the water represented by
one inch of rain ona square mile; now multiplying
this by 129 to represent the area of Philadelphia, we
have 28,380,000 horse power and a coal consumption of
25,800 long tons —Mr. Jolin Birkinbine, before the En-
gineers’ Club of Philadelphia.

- —-

A SYSTEM of electric lighting is being put in at
Juneau, one of the best known of Alaskan settlements
—a place of 2,000 inhabitants. When completed this
will be the first central electric light plant in the Ter-
ritory. Electricity, however, has been used for some
time in a limited way in the Alacka mines. Water
power is abundant everywhere, and the current is gen-
erated on the streams and carried to the mines by
cables.
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PROFESSOR CHARLES VALENTINE RILEY.

The name of Professor C. V. Riley is a familiar one
to our reader. He appeals to them as the author of
some of the most interesting papers which we have
published in the SCIENTIFIC AMERICAN and SUPPLE-
MENT, and many of our readers are under special ob-
ligations to him for the work he has done in solying
problems of entomology. In the scientific world it
may be said that no entomologist stands higher than
he. His career is of special interest asshowing the
typical self-made man whose life is identified with
America, and whose first steps. after his school and col-
lege days, were taken on the farm and in the service of
the press.

Charles Valentine Riley was born in London, Sep-
tember 18, 1843. His early life was spent in rural Eng-
land, much of it in the pretty village of Walton-on-the-
Thames, between Hampton Court and Windsor. At
the age of 11, he entered the College of St. Paul,
Dieppe, France. After three years’ attendance there
he spent three years more in a private school in Bonn,
Prussia.

Even in these early days his talent for drawing was
noticeable, and curiously enough, as an indication of
the future, he had a great fancy for producing exquis-
ite delineations of butterflies, moths, and other insects.
While his drawing teacher, Professor
A. Hoe, was urging him to repair to
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Prof. Riley has held the position of United States
Entomologist, which he resigned a few weeks ago.
His work at Washington has fully upheld the promise
of his early years. In carrying on the operations of
his department, working night and day, year after
year, without rest, he nearly ruined his constitution.
To the National Museum he presented his magnificent
private collection of insects, representing the labor of
twenty-five years. With it as a nucleus he built up
a collection unsurpassed in America.

Applied entomology or economic entomology, as it is
sometimes called, has been his specialty, and he in
some sense is the founder of that science. Space is not
at command to even summarize his work. After his
studies on the Western locust problem, he took up the
animals affecting stock in the lower Mississippi, those
affecting the hop industry and cranberry growers,
and in all those lines he did useful and practical work,
ameliorating greatly the troubles of the farmer.

In the past few years, two of his studies have pro-
duced epoch-making results. One is his famous emul-
sion of kerosene oil, milk or soap solution being the
emulsifying agent. Having found that this was an in-
fallible insecticide, he had to devise means for apply-
ing it, and invented the “cyclone,” ‘*‘eddy chamber,”
or ‘ Riley system” of nozzle for spraying it upon trees.

Paris and devote himself to art, he

was by family circumstances thrown 5

upon his own resources,and at the early
age of 17 he sailed for America, went
West and settled with Mr. G. H.
Edwards, Kankakee County, Illinois,
on a stock farm.

Three years were spent here, years
during which the boy was distinguish-
ed by his love of work and by a most |
marked tendency for original research, '
which took the direction of the im-
provement of farm processes and of
farm stock. Those who know him
say that there is but little doubt that
he would have made a mark as an ad-
vanced agriculturist, had not his
health failed him under the great .
strain, so that at the age of 20 years he
went to Chicago. Here he had his early
trials. He actually worked 1n a pork
packing establishment, made portraits
of his fellow boarders, and made
sketches which he personallysold to ap-
preciative purchasers. At last he ob-
tained an engagement as a reporter on ok
the Evening Journal, and next changed ‘i‘ 5
to the Prairie Farmer, at that time the .
leading agricultural paper of the
West. His especial department was
botany and entomology, and in the
interest of that department he
traveled extensively. His enthu-
siasm, industry, and versatility soon
made his services invaluable. A curi-
ous illustration of the bent of his mind
is shown in the factthat he here learn-
ed typesetting, simply because he was
determined to have some trade at .
his command. The development of '
insects was one of his main studies, and
the results of many original investi-
gations and the answers to many in-
quiries were published by him in this
paper.

In May, 1864, he enlisted inthe army,
serving for six months with the 134th
Illinois Volunteers. The regiment dis-
banding six months later, he returned to his paper,
severing his connection with it in the spring of 1868 to
accept the office of State Entomologist for Missouri.
At last we find him fully launched upon his career,
and from 1868 to 1877 he did the work which firmly es-
tablished his international fame.

His salary was but $3,000 per annum and there
was no allowance for expenses, yet out of this amount
Prof. Riley paid his assistant and large traveling ex-
penses. He also paid for the beautiful illustrations of
the reports, which illustrations were drawn by him-
self. The original edition of the reports have been
long exhausted, and any copies now bring very high
prices. Charles Darwin, the famous naturalist, gave
them the highest encomiums. In connection with Mr.
B. B. Walsh, Acting State Entomologist of Illinois,
Prof. Riley established the American Entomologist
about this time.

In 1873 a bill was passed creating the United States
Entomologic Commission, with Prof. Riley as chief,
and Dr. A. S. Packard, Jr., and Cyrus Thomas as his
associates. This commission was designed to cope
with the Rocky Mountain locust, then doing great
damage, and in the five years of its existence published
five large, fully illustrated reports, besides seven bulle-
tins, all the work being done by the three members.

Since this period, with an intermission of two years,

PROFESSOR CHARLES VALENTINE RILEY.

Another of his achievements was the introduction of
the Australian ladybird, Vedalia cardinalis, into Cali-
fornia, to destroy the white scale, which was then
ruining the orange groves. The result was simply mag-
ical. Since then the insect has been introduced else-
where. It is interesting to note that other attempts
of the same sort that have been made in California,
against otherinsects,eitheragainst hisadvice or without
his indorsement, have not had the same success. His
discoveries in relation to the phylloxera alone were
enough to give him international renown, and his re-
commendations have been followed by grape growers
in all parts of the world. He has been a most volu-
minous writer; a bibliography of his writings, pub-
lished by the Department of Agriculture, five years
ago, showing over 15,000 titles.

It would take much space to give the simple list of the
honors in the way of medals and diplomas, honorary
memberships of societies and the like which have been
showered upon him. One of his greatest honors was
the gold medal presented him by France in 1873, in
appreciation of his services in the study of the phyllox-
era. His work will live. His organization of the Ento-
mological Department of the United States govern-
ment will be responsible for much of its value and
utility in the future, and lands as far apart as Egypt,
the Sandwich Islands, California and France are to-
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day reaping the benefits of his work. His resignation
from the Department of Agriculture is to be lamented
as a national loss, brought about by his absolute need
for rest and by other causes affecting his professional
work. It is believed that the vacation which he has
at last given himself may be productive of the most
important results to humanity in the direction of his
favorite science.

As a lecturer his reputation is extended. He has
held appointments as lecturer on entomology at Cor-
nell University, Kansas State Agricultural College,
Missouri State University, and the St. Louis Washing-
ton University. He has also lectured before the Bos-
ton Lowell Institute and the Brooklyn Institute. He
edited the 5th volume of the Reports on the Paris Ex-
position of 1889, a work of nearly a thousand pages,
with text, figures, and plates, a work containing a
mine of valuable information on agriculture and agri-
cultural education, not only of foreign countries, but
of our own. So much of his writing has taken the
form of monographs and addresses, and it embraces so
many titles, that it cannot be summarized here.

-

Not a Deadly Current.
The Electrical Review says: ‘‘ The well authenticated

report of an instructive electric accident comes from
Paris. A workman was caught be-
tween two bare wires, which con-
ducted the current from the electric
plant to the railroad station on the
Seine. -It was at first not known
what caused the disturbance noticed
in the current, and when it had lasted
five minutes the current was cut off
and an inspection of the conducting
wires made. After ten minutes’ search
it was found that a workman had
been caught between the two wires
and had received the discharge of
5,000 volts for the time of five minutes,
while ten minutes later he was found
apparently dead. At once attempts
were made to restore him, first by ar-
tificial respiration after the usual
methods, but this being of no avail,
the rhythmical pulling of the tongue
was resorted to, and this was success-
ful in very gradually restoring respi-
ration, after which the man made a
quick recovery and was none the
worse for his bitter experience, except
that he suffered much from the burns
where the wires had touched his skin.

*Dr. D’Arsonval, who reported the
case to the Biological Society, of
Paris, concludes from this that death
from electricity is not immediate,
but that the first effects of the electric

*current are asphyxia and syncope, the
result of arrested respiration, and
that when this is re-established by
proper treatment, the apparently sus-
pended vitality may be revived.

‘“Dr. D'Arsonval adds that *if thisis -
so it becomes doubtful if the crimin-
als who are executed in the State of
New York are killed by electricity or
are killed by the autopsy.’

‘It appears from the above case that
if treatment for asphyxia was sub-
stituted for the autopsy, some of the
condemned criminals might be revived
even when they have been submitted
for five minutes to a current of 5,000
volts and had been lying apparently
lifeless for ten minutes. ™

We .would remind our excellent contemporary that
in every case of execution by electricity in this State,
the body of the victim is carefully examined by medi-
cal experts and pronounced dead before the autopsy.

Chromium,

A communication madeto the Academie des Sciences,
by M. Henri Moissan, contains some new and interest-
ing researches respecting the metal chromium. By
availing himself of the intense heat produced by the
electrical current, he succeeded in  preparing cast
chrome in a very small quantity, which may be
fairly represented by the formula C Cr. When treated
with lime or the double oxide of calecium and chrome,
the metal produced under these conditions is more in-
fusible than platinum, and takes a very fine polish. It
is, moreover, not attacked by atmospheric agents, not
to any great extent by acids, and resists the action of
aqua regfa and of alkalies in fusion. This preparation
of chrome leads to some important results in connec-
tion with the alloys of the metal. Alloyed either with
aluminum or copper, it possesses some remarkable qua-
lities. When pure copper, for instance, is alloyed with
05 of chrome, it becomes endowed with a double
power of resistance, is susceptible of a high polish,
and undergoes less change when exposed to atmo-«
spheric influences than when in a condition of purity.
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Submarine Navigation,

The Electrical Review, London, says: ‘All the
maritime nations are concerned with, and we believe
are studying, through the media of their Admiralty
officials, the problem of submarine navigation. It
is considered that a navy equipped with vessels which
can be propelled at any depth beneath the surface of
the water will possess enormous powers of offense.
France, Germany, Italy, Spain, Great Britain (of
course), and even Turkey, are at present engaged with
the greatest secrecy in endeavoring to produce a prac-
ticable form of submarine topedo boat; but the problem
has hitherto baffled them. It is true that some success
attended the famous trials of the Gymnote in Toulon
Harbor about two years ago, and it is claimed that the
French have a boat, the Gustave Zede, which is
capable of keeping up a speed of 14 knots for several
hours below the surface of the sea; but these boats
can hardly be said to have realized all the necessary
conditions. From what we can gather, the key to the
whole problem is in the hands of electrical engi-
neers. Steam cannot be employed as a motive agent
on account of the absolute impossibility of disposing
of the products of combustion. Compressed air gives
no better results, the weight of the chambers in which
it must be stored proving too great ; moreover, to dry
the air thoroughly and the expansion of the necessari-
ly enormous amount so lowers the temperature that
ice forms in the pipes and renders them useless. Un-
doubtedly the direction in which progress and indeed
success must be looked for is in electricity, more espe-
cially in the use of storage batteries. As yet, how-
ever, no system of accumulators has been discovered
that is perfectly adapted to the needs of submarine
navigation. Here, then, is a problem which those who
are interested in secondary batteries may study,
possibly with profit to themselves. The absolutely
essential points are extreme lightness, considerable
storage capacity and the absence of noxious gases at
the moment of discharge. These must be borne in
mind when entering upon a line of investigation.
They are difficult points to reconcile among themselves
to say nothing of the conditions: but we venture to
think that difficulty need not déter. If discourage-
ment followed upon the recognition of the arduous
nature of a problem, how few would ever have been
solved by electrical engineers.

Power and Speed in Cotton Mills,
BY FRANK P. SHELDON.

Taking a general view of the entire mill, a compari-
son between the old and modern mills is striking. Go-
ing back to the time when both warp and filling were
spun on mules (1869), iy data show that what was
then a good average mill of 44,000 spindles, all mules,
was producing 37,700 pounds per week, and required
677 horse power to drive it, a product of 0-85 pound per
spindle per week and of 55 pounds per horse power
per week. .

Another, with 28,000 spindles, all mules, produced 24,-
300 pounds per week, with 430 horse power, or 087 pound
per spindle per week and 56 pounds per horse power.

Another mill (1874), with old ring warp and mule
filling, with 90,000 spindles, produced 78,000 pounds per
week, and required 1583 horse power to drive it—a pro-
duct of 0-87 pound per spindle per week and 49 pounds
per horse power per week.. These were all on print-
cloth numbers.

A mill with Sawyer warp spinning and fairly high-
speed mules produced 093 pound of cloth per spindle
per week, and 1 horse power produced 465 pounds of
cloth. .

And to-day a modern mill with all frames at high
speed produces 1°17 pounds per spindle per week, and
1 horse power produces 46°75 pounds. In round num-
bers the product of a 30,000 spindle modern mill is equal
to that of a 40,000 spindle mill of 20 years ago.

From these figures we find that the Swayer warp
mill required 19 per cent more power to turn off a
pound of cloth than the old all-mule mills. But this
fact did not weigh a feather against the adoption of
Sawyer spindles.

Since that period the product per horse power has
not changed materially. But the improvements made
in steam plants meantime havereduced theactual cost
of the power per pound of cloth, so that it is less than
it was in the old slow-speed ‘‘all-mule” mill, the total
cost forfuel for power alone being now about 041 cent
per pound of cloth, while then it was 066 cent (taking
the same price for coal in both). i

The deduction to be made from the above table is
that in regard to cost of production alone,’any increase
of speed and product will be in the line of economy, so
far as cost of power is concerned, even if the latter
should increase four times as fast as the pré8uction ;
and this is so unlikely a supposition that practically
the question of power is not to be considered for a
moment as against speed.

One of the items of power in a cotton mill, and not a
small one, is the friction load of the shafting. Power
expended for this isin a sense wasted. It produces
nothing and costs a great deal. In the best mills it
will be not less than 22 per cent and often 25 per cent

of the total power. (This includes the friction due to
the belts on the loose pulleys of all the machines, as
this is the usual method of weighing this load, so that
it does not of course represent the mere friction due to
weight of the shafting.) In a mill requiring 1,000
horse power, therefore, 220 to 250 horse power will be
expended in this manner, costing, at $19 per horse
power per year, about $4,200. Various methods have
been tried from time to time to reduce this loss. One
way has been by reducing the diameter of shafting,
sometimes to extremes, and increasing the speed, but
not much has been accomplished in results. The per-
centage remains about the same. In the course of my
work I have had occasion to test the power of a large
number of mills of all descriptions, old and new, large
and small, with excessively heavy and excessively light
shafting, at extreme slowand high speeds, and medium
heavy at medium speeds, and with allsorts of bearings
and in all sorts of conditions. I have found the friction
load torun from 22 up to 39 per cent. The lowest I have
ever found was 2124 per cent, and this was in a very old
mill, requiring 1,055 horse power, with rather heavy
shafting, but all at low speeds, from 210 to 250 revolu-
tions. The friction load was 224 horse power. I have
never found this result equaled in a modern mill. Seve-
ral years ago I tested two mills in the same yard, one a
very old one, with extremely, even ridiculously, heavy
shafting, but at very slow speeds, and the other a new
mill just completed at that time, with very light shaft-
ing at high speeds, and with bearings about 5 feet
apart. I remember that I expected to find the friction
of the older mill so muech more than the new one that
it would pay to change the shafting. The test showed
so little difference between the two that it was not
worth considering. This result was a surprise to me
at that time, but would not be so now.

So far as the theory of friction is concerned, the laws
that govern the driving capacity of a shaft and its
friction are so related to each other that it makes no
difference in theory whether a large shaft at a slow
speed or a small one at a higher speed is used to con-
vey a given amount of power, if the speed in both
cases is in inverse ratio to the cubes of their diameters.
But in a cotton mill this theory will not hold in praec-
tice. Increasing speed of the shafting is liable to in-
crease the friction, and for obvious reasons. The fric-
tion of shafting in cotton mills is not due entirely to
its dead weight, but more to the lateral stress of the
multitude of belts on machines and counters. This
stress is independent of the weight of the shaft and
has no relation to it, and reducing its diameter will
not affect it. On the other hand, when we reduce the
diameter and increase the speed to give the same
power, we decrease its circumference or rubbing sur
faceonly as the diameter, while we increase its speed
inversely as its cube. Therefore, we have increased
the surface velocity in the bearings inversely as the
square of the diameter. And although the weight of
the shaft is also reduced in the saine ratio, yet the
lateral stress of the belts is put upon the rubbing sur-
faces at the above greatly increased velocity. The
friction, therefore, ought to be more, and I am satis-
fied that it is, other things being equal. Then, when
in addition to this the number of- bearings is increased,
in order to properly support the reduced shaft, we
magnify this evil, for in a cotton mill with bearings
suspended from wooden beams and floors, the condi-
tions are far from that perfection which admits of the
strict application of any mechanical formulas. Every
unnecessary bearing increases the chances for greater
friction. In lines which are merely carriers of power,
with no pulleys or belts upon them, the above objec-
tions to high speed do not apply so foreibly up to a
certain point. The fact is, in this as in all other me-
chanical constructions, it is impossible to apply any
strict formulas. They must be materially modified by
the carefully noted results of experience.

In the mill where I found the friction 39 per cent the
shafting was rather heavy, but not extremely so. 1
attributed the excessive friction here to the multi-
plicity of bearings, and all of a very bad construction,
the boxes being absolutely rigid. Of course, the differ-
ence between 39 per cent and 22 per cent is worth sav-
ing. It would represent 170 horse power on a mill re-
quiring 1,000 horse power, and this would represent a
needless loss of $1,700 a year for fuel alone in the best
steam mill. And, more than this, in some cases of
partly water and partly steam power mills, it may
mean the still largerlosses from stoppage of machinery
or loss of speed, which might be overcome merely by
reducing the friction down to a reasonable point. This
was, in fact, exactly the case in the mill in question,
which I tested recently on acecount of this condition of
things.

High speed of shafting incarding and weavingrooms
is especially to be avoided. I have in mind a large
mill in which the shafting in these rooms runs over 320
revolutions. The loom pulleys are 5 to 6 inches diame-
ter, the belts very tight. Of course, the shafting is
very small, with bearings every 5 feet, and in one room
with 384 looms there are over 500 bearings, whereas
half that number, with a proper arrangement, would
have sufficed. Every one of these 250 unnecessary
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bearings means more or less unnecessary friction.
In yarn mills the friction is, of course, less than in
weaving mills. I have found it about 18 to 19 per
cent. -

Carrying steam to a number of small engines distrib-
uted about the mill was once suggested, I believe, in a
certain mill, but, of course, is not to be thought of. At
present the only thing to do is to avoid extreme speed,
use bearings of good construction and in assmall
number as possible, and by a good arrangement keep
the friction down to as low a point as possible.

Although I have emphasized the supreme impor-
tance of high speed of spindles and the reliability of
the motive power, rather than a fine economy of
fuel, yet it, of course, goes without saying that this
economy is to be sought also by every practicable
method ; and all improvements in steam engineering
to this end are to be welcomed, so long as they do
not raise any question as to the more vital point in
cotton manufacturing—certainty of continuous opera-
tion.—Manufacturers’ Gazette.

- .t r—
. The Campania.

The new Cunard steamer Campania has just broken
both the eastward and westward records by crossing
the Atlantic in 5 days, 9 hours and 29 minutes. This
was on her westward trip, ending in New York August
17. The previous record was held by the same vessel
for her eastward trip, last November, which she ac-
complished in 5 days, 12 hours and 7 minutes.

The days’ runs were as follows :

August 12, .0 . iiiiiiis tiiiiii i e e 516 knots.
B . 58 ¢
e 543 ¢
R 55 ¢
[ 515 “
R 126 «

B ) 2788 ¢

The average distance traveled a day was 515'8 knots,
and the average speed per hour was 2149 knots.
* It is very doubtful if any ship now in commission in
the United States navy, or building, could maintain an
average speed of 2149 knots per hour for days at a
time. When the new vessels of the American line,
now building, shall be put into direct competition
with the Campania, Lucania, Teutonic, and Majestic,
we may expect some extremely interesting voyages.

An Electrical Fire-damp Detector,

It is a well known fact that a spiral of platinum
wire that has been heated to redness glows more
brightly when it is plunged into a vessel containing
air mixed with inflammable gas. This forms the basis
of a method of detecting fire damp in coal mines, which
has been worked out by G. Fletcher. The method in-
volves the use of an instrument, which consists of two
identically similar spirals of fine platinum wire, one
of which is inclosed in an air tight tube containing
air, and having the upper end glazed, while the other
is contained in a similar tube of wire gauze, which is
also glazed at its upper end, both tubes being arrang-
ed vertically. When a current of electricity is passed
through both spirals in air, they glow with equal
brilliance ; but when the instrumnent is introduced into
an atmosphere containing inflammable gas, the spiral
in the wire gauze tube glows the more brilliantly, the
brilliancy being proportional to the amount of inflam-
mable gas present. By an ingenious arrangement it
is possible to calculate very easily the actual percent-
age of dangerous gas that happens to be present.
This arrangement is based on the principle used in
common photometers. Any small storage battery,
such as those in use for miners’ lamps, may be used as
the source of electricity.

—_— e
A Church Rich in Silver.

The St. Louis Globe-Democrat says: The erection
of the magnificent canopy over the high altar of Our
Lady in the shrine of Guadalupe, Mexico, has been
completed. The pillars to support it are each of a
solid block of polished Scotch granite weighing seven
tons. The diameter of each pillar is 3 feet, and the
height 20 feet. The altar will be ready for dedication
December 12 (Guadalupe day), and will be the most
elaborate and costly one in America. The additions
to the church edifice will not be completed for nearly
two years at the present rate of progress. When
finished, the shrine of the Lady of Guadalupe will be
one of the notable Catholic church edifices of the
world. The solid silver altar railing weighs twenty-six
tons, and many millions of dollars are in other ways
represented in the palatial place of worship.

—— e .
Glycerine in the Treatment of Coughs.

The Medical Reporter, of Calcutta, says that in se-
vere paroxysms of coughing, from whatever cause, a
tablespoonful of glycerine in hot milk or cream will
give speedy relief. If any of our readers are disposed
to tryit, we would caution them that the dose of
glycerine seems rather large, especially as nothing is
said about the patient’s age or the frequency of its
repetition,—N. Y. Medical Journal.
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RECENTLY PATENTED INVENTIONS,
Engineering.

LocoMOTIVE BOILER.—Elmer C. Jor-
dan, Sacramento, Cal. The boiler may be of the usual
construction, having at its front end the fire hole through
which fuel is introduced to the fire box, and the inven-
tion consists principally of a box-like frame on the under
side of the boiler, having at its under side an air open-
ing from which air passages lead to a top opening and
to the fire hole in the boiler end, whereby heated air will
be supplied to the fire box for insuring more perfect com-
bustion and saving of fuel,

METHOD OF CARBURIZING IRON.—Jean
Meyer, Dudelingen, Germany. According to this inven-
tion molten pig iron is subjected to carburization directly
in the casting ladle by {introducing a carburizing sub-
stance to produce steel of any desired degree of hardness.
Briquets of pulverized coal or coke and lime are 8o pre-
pared that their substance may be dissolved immediately
and regularly and distributed throughout the mass of
molten metal, the moment of their introduction being
80 chosen thatthe reaction of the carburization is com-
pletely terminated before pouring the metal from the
ladle into the ingot moulds.

Railway Appliances.

CAR FENDER.—Robert Thomson,
Brooklyu, N. Y. This is designed to be a simple and
practical device, well adapted for ready and secure re-
movable attachment upon either end of the car, affording
when in place an adjustable and yielding apron that will
pick up any one who may be in front of a car in motion,
without injury, and affording safe support to the per-
son until the car is stopped. The top of the main fender
frame is covere withelastic woven wire fabric secured
upon a border frame at the front of which is a semitub-
ular elastic cushion piece, the latter absorbing a portion
of the force of concussjon and preventing fracture of the
lower limbs, while similar tubular elastic guard pieces
prevent the party struck from rolling off at the sides.

Miscellaneous,

GrLASs CARRYING TRUCK.—Robert M.
Roberts, Anderson, Ind. The bed of this truck hasat
each end a vertical standard with cushioned arms to
carry glass cylinders, a wheel being arranged beneath one
end of the bed, and leaf springs secured to the bed
journaled on the axle of the wheel, while there are sup.
porting legs at the other end of the bend. The inven-
tion is an jmprovement in vehicles for carrying glass cyl-
inders from where they are blown to the place where fur-
ther work is to be done on them, and provides for the safe
support of the cylinders without their being excessively
jarred. The vehicle has sufficient capacity to carry quite
a large number of cylinders.

GLASS STRUCTURE.—Edgar W. Cun-
ningham, Jersey City, N. J. To provide a coupling be-
tween overlapping panels or panes of glass is the design
of this invention, one which is simple and conveniently
applied, and which will keep out water or moisture. It
consists of two spring leaves, one below the other, hav-
ing a water-tight connection at one point, with a gutter
at the connection portion of the leaves and an apertured
flange at the free end of one of the leaves. The device is
designed to facilitate the construction of roofs of conser-
vatories, or their sides, or any portions where panes or
panels of glass are to overlap. Expansion and contrac-
tion are provided for, as well as the ordinary uneven-
nessges and irregularities of the glass.

Luné POwER TESTER AND DEVEL-
oPER.—John R. Hanlon, Pennington, N.J. The tube
to be blown into, according to this invention, is con-
nected with the upper end of a threaded pipe held in
vertical supports, and on this pipe screws a nut on the
upper end of an inverted T-shaped pipe, the branch arms
of the lower ends of which have at their ends apertured
heads. Air passing from the tube which is blown into
passes through the inverted T-pipe and out of the oppo-
gite heads, giving a turning motion to the pipe, and car-
rying down the nut, which serves as an indicator on a
graduated scale at the side.

MEASURING TANK.—Owen James,
Scranton, Pa. This tank hasan inclined bottom in the
lower portion of which is a discharge opening, with valve
and valve rod, an air vent leading from the opening to
the top of the tank, and a measuring vessel is arranged
directly beneath the tank chamber and forms a perma-
nent attachment thereto. The construction is simple,
the tank may be readily cleaned, and permits the conve-
nient drawing and accurate measuring of the contents,
it being adapted to contain oil, milk, or other liquids for
dispensing at retail.

VEHICLE AXLE.—William L. Massen-
gale, Deatsville, Ala. The axle spindle, according to
this invention, is made in two sections, one having a
dovetail rib and the other a dovetail groove to receive it,
the lower section having also a tongue adapted to entera
recess in the body of the axle and clips locking the
tongue to the axle body. It is designed thatwith this
construction worn spindles may be restored to proper
shape without the necessity of cutting the axle or reforg-
ing or reworking the spindle, the work not calling for
the employment of skilled labor.

PurRsE FRAME.—Scheyer Nathan,
Brooklyn, N.Y. This frame is of spring material, so
made that one member may be sprung endwise past the
other, opposing latches inside interlocking and opening
by laterally forcing one from the other, while coiled
springs on the pivots bear on the frame members and
the frame opens when the latches are disengaged. The
locking device is thus entirely concealed within the
frame, and the opening may be readily effected with one
hand.

WHEELBARROW. — Auguste Taufflieb
and Victor Chaussard, Issoudun, France. This is an
upturning barrow, whose body is pivoted to the wheel
axis and is raised by the action of a dog, which at the
desired moment becomes connected with the periphery
of the wheel and upturns the body of the barrow in a
forward direction. The upturning mechanism can be
applied to any kind of a barrow having one or more |

wheels, as well as to trucks, and so as to uptarn the
body either toward the front or the side of the road.

FoLpiNg Box.—George H. Savacool,
Newton, N. J. This is a strong and inexpensive box
designed to hold ice cream and similar semi-liquid sub-
stances, but which may be folded flat so as to be con-
veniently shipped, may be easily and quickly set up,
and has a cover adapted to fold tightly into the box.
It may also be used as a packing box to hold a variety of
substances.

Book HOLDER FOR READING STANDS.
—Francis J. Anderson and William M. Irick, Gaines-
ville, Texas. This holder is especially designed to re-
ceive large books of reference, such as dictionaries, etc.,
the mechanism of the holder providing a cradle for the
reception of the book, the cradle to be carried upward
and outwaxd to bring the book in proper position for
consultation, and also acting to lower the book without
jar or injury. The cradle has pivoted sides, which may
be locked in position to keep the book closed, or fuﬁly
opened and supported in open position.

LANDING NET.—Allan Holmes, Dune-
din, New Zealand. This is an angler’s net, with col-
lapsible frame pivotally connected with the pole in such
manner that it can be quickly swung back onto the
handle, making it more convenient to carry. The net is
of very simple construction, and may be swung into
position or folded back without detaching any of the
parts or employing shifting devices, the frame swinging
to its extended position by tilting or holding the pole
with its front end downward, when it is automatically
locked in such position until released by hand.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention. and date
of this paper.
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. A residence at Hinsdale, 1., recently erected for C.
E. Raymond, Esq., at a cost of $7,000 complete.
Perspective elevation and floor plans. Mr, J. H.
Shannon, architect, Hinsdale, I1l.

12. The Castle of Bonnetable. Half page engraving.

13. Miscellaneous Contents: Tne irrigation of laws,
illustrated with two engravings.—Viaduct for street
railways, Cincipnati, Ohio, illustrated.—The fire-
proof building construction of the New Jersey
Wire Cloth Co., illustrated.—Silvester’s remedy
against dampness.—Palmer’s ‘Common Sense
frame pulley.—‘The Old Hickory Chair,” illus-
trated.—An improved hot waterheater, illustrated.
—The Caldwell Tower, illustrated.—The American
Boiler Co.—The * Little Giant ** floor clamp, illus-
trated.—The Akron air blast furnace.—Laundry
glaze.—The * Piqua * metallic lath, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIROULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

861 Broadway, New York.
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10.

Business and FPersonal.

The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
tisements must be received at publication ofice as early as
Thwrsday morning to appear in the following week’s issue

*T. 8.” metal polish. Indianapolis. Samples free.

Stave machinery. Trevor Mfg. Co., Lockport, N. Y.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumpingplants. Irvin Van Wie, Syracuse, N. Y.

Split Pulleysat Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

The best book for electricians and beginners in elec-

.tricity is “ Experimental Science,” by Geo. M. Hopkins.

By mail, $ ; Munn & Co., publishers, 361 Broadway, N. Y.

Patent Electric Vise. ‘What isclaimed, is time saving.
No turning of handle to bring jaws to the work, simply
one sliding movement. Capital Mach. Tool Co., Auburn,

Competent persons who desire agencies for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

§3Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application. :

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

References to former articles or answers should
give date of paper and &)age or number of question.

Inquiries not answered in reasonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department, each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(6204) J. D. W. writes: 1. I havenearly
completed a 1 horse power electric motor which is about
the form of an Edison dynamo. It is to run ona 110 volt
circuit. The field magnet is wound with 13§ pounds No.
24 magnet wireand the drum armature with 14 a pound
of No. 18 magnet wire. What size rheostat shall I use ?
A. Yourfield will only stand one ampere, which it will
pass at 32 volts potential. Use two lamps in parallel with
each other, and in series with the motor as a rheostat. 2.
I have made an induction coil with the following dimen-
sions : Length’of core, 5 inches ; diameter of core,3; inch
No. 16 soft iron wire ; primary coil 2 layers No. 18 mag-
net wire ; secondary coil 3 ounces No. 30 magnet wire ;
condenser 20 sheets tinfoil 3x5 inches. When it is at-
tached to two 56 bichromate cells I could obtain only
an eight inch spark from the terminals of secondary coil,
but a very powerful shock. Should not the coil have
givena longer spark than that ? A. You need more wire
on your secondary and more tinfoil in your condenser.
3. What is the best way to make a ground for a lightning
rod ? A. Dig a hole four or five feet deep and put a cop-
per plate in it attached by riveting to therod. Fill with
coke rammed in. If in dry ground, it will give a poor
connection.

(6205) W. M. McV. writes: We have a
machine which,while running atabout 5,000 rotations per
minute, seems to run in almost perfect balance, but when
the same machine is being started or stopped and runs at
about half that speed it seems very much out of balance.
How do you account for it? Can a machine rotate so
fast that it will run smoothly even if out of balance?
‘What is the mechanical way of expressingthe unevenness
in balance of a machine that is sometimes noticed when
the machine is running at about half speed? A. There
appears to be a synchronal harmony in running ma-
chinery like the relation of musical notes, that when the
vibratory time conditions of an unbalanced wheel upon
any shaft are greater than the number of revolutions, the
wheel will show by excessive vibration that it is unbal-
anced, while if the revolutions are greater innumberthan
the natural vibration of the shaft and wheel for equal
times, the vibration will be overcome or suppressed, and
the wheel will revolve on its own center of gravity. There
is no better expression than the word ‘ unbalanced » as
applied to the vibration of revolving machines.

(6206) L. R. asks: 1. Howecan I forma
combination from both the primary and secondary cur-
rents of an induction coil? I made an induction (medical)
coil as described in No. 569 of the SUPPLEMENT and con-
nected atinfoilcondenser with primary coil. The primary
as well as the secondary coil give a strong current with a
Grenet battery, but I would like to know if I can get a
still stronger current by combining both, without more
battery. A. You will not get as good results by the
combination as with the single secondary co1l connection.
2. How is a condenser connected with secondary coil ?
A. You can connect the terminals of the secondary to
those of a condenser if you desire.

(6207) A. W. G. asks: 1. If a powerful
revolving fan were placed on the deck of sailing vessel
or yacht and acurrent of air blown against the sails, it
being a dead calm, would said vessel move backward,
forward, or remain stationary, fan to be open (not in-
closed in metal pipe or air shaft), coupled directly to mo-
tor, or driven from belt coming from motor below. If
not too much trouble, give reasons. A. The vessel would
go backward, owing to the reaction of the air. 2. Cana
small fan motor, wound with course wire, intended to be
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runwith two or three cells of battery,be used (without re-
winding) safely on an Edison lamp circuit ? If so, can it
be so arranged that current will not be wasted? A. Only
by introducing resistance with a waste of over 20 per
per cent.

(6208) C. W. P. asks: 1. Will you give
me directions for making a storage battery that will run a
1-32 horse power motor from 6 to 8 hours? A. You
should state the potentla! of your motor. For each square
foot of pogitive plate in a cell allow 1-64 horse power. 2.
‘Whatsize wire should you use on a small galvanometer
and how much should you use? A’ See our SUPPLE-
MENT, Nos. 28, 794, and SCIENTIFIC AMERICAN, No. 23,
vol. 55. 3. Will you name in their order the best con-
ductors of electricity, the best first ? A. 1. Annealed
silver. 2. Annealed copper. 3. Hard copper and hard
silver. 4. Annealed gold. 5. Hard gold. 6. Annealed
aluminum. 7. Compressedzinc. 8. Annealed platinum.
9. Annealed iron. 4. Isthere any way of reversing a
motor withouthaving two sets of brushes ? If so, how
do you make it and how do you connect it with the mo-
tor]? A. See the SCIENTIFIC AMERICAN February 20,
1894, query 5776 for illustration and description of con-
nections asked for. 5. What is the velocity of sound,
lichtning, and light ? A. Sound 1,089 feet per second;
light 186,300 miles per second ; lightning the same as light
as far as the first transmission of disturbance is concerned,
but a certain time may be required for the transmission
of the full stroke. 6. Is there any book that tells about
making motors, batteries, and bells ? A. We can supply
Allsop’s “ Electric Bell Construction, price $1.25 ; Rey-
nier’s ¢ Voltaic Accumulator,” price $3; Parkhurst’s
¢ Electric Motor Construction, for Amateurs,” price $1
mailed.

(6209) C. T.V. asks: 1. What causesthe
starting current in a dynamo ? A. The residual mag-
netism in the cores of the field magnet. 2. What kind
of electricity do human beings possess® A. They may
be statically excited. 8. What causes lightning to strike
bodies ? A. A high difference of potential between the
air and earth. 4. What kind of electricity 1s that gen-
erated by the Qynamo? A. Dynamic. 5. Does the
country in which a child is born determine its nationality ?
A. Yes, in most cases.

(6210). L. T. says : In paper making the
following rule is used to figure the amount of paper
made per hour: Multiply the number of sheets in width
by 134 and the number of feet run per minute by that re-
sult; divide thatiby;the length of the sheet in inches,which
gives the number of;reams run per hour. 'Why does this
give the desired result ? A. The rule appears to be cor-
rect. The sheets in a ream divided by the minutesin an

480
hour equals E=8; and the number of inches in a foot

divided by 8=114, the multiplier for the speed in feet per
minute or the number of sheets in width, with the same
result in either case.

(6211) S. S. says: A boat’s crew ecan
row 8 miles in 1 hour in still water. What is therate of
the current per hour, if they can row 8 miles upand 8
miles down in.2 hours and 40 minutes? A. Rowing 8
miles per hour against a 5 mile stream equals 3 miles per
hour gain, or 8 miles in 2hours 40 minutes. Rowingat
the same rate against an 11 mile current will make the
down stream distance of 8 miles in 2hoursand 40 minutes.

(6212) B. F. C.—Dr. F. H. Chittenden,
Acting Entomologist, Department of Agriculture, states
that the specimen sent is the common bag worm (Thyri-
dopteryx ephemeraeformis). He adds that these worms
are protected by a silken pod which is externally cov-
ered with bits of plant on which they feed, so that they
arenot subject so much to the attacks of predaceous
insects and birds. There is no better remedy than hand
picking where the numbers are not too great to make
this feagible. A full, illustrated account of the insect will
be found in Bulletin No. 10 of this division,

TO INVENTORS,

An experience of forty-tour years,and the preparation
of more than one bundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere, A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

August 28, 1894,
AND EACH BEARING THAT DATE,

[Seenote atend of list about copies of these patents.]

Adjustable chair, C. H. Knight et al................ 525,061

Advertising cabinet, A. Bourlier................ vee. 525,185

Alarin. See Low pressure alarm. Train robber
alarm.

Alarm lock, electric, J. Slater. . 525,201

Andiron. J. R. Grogan.......
Animal trap, G. A. Dumbeck

. 525!
. 525,141

Automatic brake, W. P. Wigle . 525,173
Axle, vehicle, C. B . . 525,257
Baling press, R. H. Gray........ cccooeiiinnnnnnnn.. . 525,203
Bar. See Mowing machine cutter bar.
Barometer, aneroid, D. Logan ... 525,213
Battery. See Dry battery. Storage batte
Bearing, lubricating, S. Straker. . 525,294
Bed brace, W. H. Moffitt....... 525,226
Bell, electric, R. Varley, Jr...... . 525,169
Bell, electromagnetic call, J. J. Geary.............. 525,145
Belt fasteners. die for bending teeth of sheet
metal, W. 0. Talcott...........coeeeeniiiiinnan 525,124
Belt fasteners, machine for making sheet metal.

. 0. Talcott. .. 525,123
Bicycle handle, adﬁmtable. 25,171
Bicycle saddle, L. M. Devore.. 190
Bicycle signal, P. E. Matthes........c.cccceeevinnenn 525,153
Block. See Toy building block.

Blocks, manufacture of hollow, Granjon & Bel-

JOD. . ueiiineeinsecieesnancnncens ereeeeieiiieaaees 525,202
Boat. See Torpedo boat.
Boiler.1 See Steam or hot water boiler. Tubular

oiler.

Boiler, T. A. MYEerS.....cuuieuneuunrisieisesnceeacas 525,228
Boiler tubes, apparatus for removing incrusta-

tion from, E. P. Anthony................coeeeee ,177
Bolt. See Expansible bolt.



158

Scientific

merican,

[SepTEMBER 8, 1894.

Bottle, F. B. l'slms dell

Bottle corking machine, A. A. Pindstofte.

Bottle stopper, Rosenfeld & Mackey
Bottle washer, M. K. Dona

Bowling alley, Wiggins & Vnnderhoe .

Box. See Miter box. Packing box.
Brace. See Bed Brace.

Bracket or rest for work benches, etc., A. Griese-

TEI - ..cceerececsoccss snncsnnsnnsnnne
Brake. See Automatic brake.
Breast supporter, M. Tucek
Brick press, Gerdicg & Harrison
Brooder, D. O. Brunner............
Brush, fountain marking, A. G. Ca
Burner. See Vapor burner.

Camera. See Magazine camera.
camera.

Can heading machine, J.
Can washer, Letson & Burpee
Car coupling, R. Bennett..
Car coupling, T. Sey fried..
Car coupling, C. 1. hompsnn
Car coupling, A. J. Walker

Car tender, W. F. S.
Car fender, C. E. Struck

Car fender and brake, combi]l:ed, H.W. Hvans

Car loading machrne. T. B
Car lock, C. E. Buckley........ ....
Car safety guard street W. H. Rice
Car., stock, Burton........
Car, s street. W. F. S. Robinson.
Car switch operating device, railway,
Cars, etc., device for prevention o
street. A. McKerlie

8

Cars, satety fender for tram, electric, or cable,

Carbon ﬁlaments, manufacture of, T.

Carding machines, feed alarm for. Gordon & Pye. 525, 013

Cards,

ocket receptacle for, R. Senner
Carpet

%oldmg and sewing apparatus,
Egg case. Shipping case.

Cash reglster and indicator with electric alarm 5%

attachment, J. B. Nesbit
Cement walks, fOl'mll‘lE, W J. Haddoc:!
Chain, drive, J. O. B!
Chai h SeeAdjustable charr Dental

Chair, A. Burkholder..................
ChimnPJ guard, C. N. Partlow
Churn, J. A. Howard
Cigarette machine, A. P. & E.
Circuit kreaker, C. C. Chesney..
Circuit closing device, J. J. Gear:
Clamp. See Clothes clamp.
Clasp. See Button clasp.
Clock, chiming, 8. Willcock..
c]othes clamp. B. P,
Co: ant, J. Van Ruymbel
Coal drill J.
Compensating dev:c
Cooker, steam, J. E.
Coupling. See Car coupli
Cuff holder, J.J. Duket..
Cultivator, shovel, J. W Bartiet
Cultivator, sulky, R. V. Dorsey..
Cultivator, wheel, D. Mott
Cultivator. wheel, A. Plagman
Curling iron, H. Smith

Currents, method of and apparatus for changmg

period and phase of alternating, C
Curtain hanger, M. Gai

Denta.] or surgical chair, E. P. Stiles
Dental tool guard, A. E. Peck.......
Desk or tnble, wrmmz, C. &L Borm
Drill. See Coal drill.

Dry battery. J. 1. Solomon ..............
Dumping device, T. 8. Miller..
Dye, black azo, A. Welnberg
Dynamite, H. A. Callahan..
Ear trumpet, J. Prince
Egg case or shlpplng crate, folding, C.

Elastic fiuid under pressure, apparatus for gene-

rating, B.Langen.............c.co..o..
Elasticor plastic composmon, J. Patti
Electric light wires, rosette for, D. J.

Electric machines, means far monnt,mg and dnv-

ing dynamo, A. L. Rike
Electric motor, A. V. Meserole..
Electricswitch, fiuid operated, J.
Eleyator. See Water elevator.

End gate, F. Setcinger

End gate and scoop board fastening device, J. H.

MOOT€. e vvisiennnnenneenennacssnnes
Engine. See Rotary steam engine.
Expansible bolt, W. M. Levering
Fabric, machine for making slat and

Guess..
Farm gate, J. D.
Fence post, R. B. Rob
Filter and trap, sand, J.
Fire alarm apparatus, electrlcal
Firearm handle, J
Fireplace heater, open, F.
Fish pole holder, P. Burke.

Flushing apparatus, automat: 525,244
Foot warmer‘ ortable, Boyd & Hardesty 525.25;
Forceg . Whisson...................... 52,
Fruit basket and crate R. E. Morey . 525,112
Fruit or lard press, C. F. Meyer..........cccceeenes 525,
Furnace. See Reverbemtoty furnace
Furnace grate, S. F. DObbins.......ccccvviieeninnnes 525,191
Furnacehs blast feeding apparatus for, E. Ca.rt— 25,045
Gnrbage receptacle, H. A. Heidsieck. . 525,108
Gas, process of and apparatus for making, W. F.

TOWIIC. ..o eveeneennnnnnnee cannensesesesasennconne 525,131

..... . 525,012

Gas purifying app “mt‘%?‘ Gilhaus & Richter

Gate. See End gate,
Gate, R 0.8. Boswort.h
Gate, A. Neff...

aylor.
Grain siscparator, Bai]ey & Gilso
Grate, oville

Rrate.

Guard.  See Car safety guard, Chimney guard.

Dental tool guard
un. gas-operated, W, Mason
andle.
andle, I.. M. Dev
anger.

Q

See Cnrtaln hanger,.

eater. See Fireplace heater.

Hook. See Splitlink center pin li{ook.

Hoop mill attachment F. L. Clar
Hyadrant, C. Q. Ha;
Hydraulic motor,

H Boyd..

1ce making apparatns, Price & Bannister

Ice severin devme
Ice shaver, L. L. Egper.......
Ice tongs, Heffoer & Disher.
Indicator. See Station indic
Insulator, L. W. Bradley...............
Iron. See Curling iron.

Iron into steel. couvertmg cast, W. N.
Jack. See Liftin,

Key fastener, F'. A]len
Knife, See Sole channelin

Knit fabric and method of an appara.t,us for pro—

ducing same, W. R. Cartledge
Knit goods, seam for cut, S. Bort
Lamp, central draught, F. Rhind (r
Lanslp Eut-out,

Lathe. cooper’s, H. Schmidt.
Leather cutting cylinder, E. T. Marbl
Lifting jack, T. Maxon......
Lifting jack, F. Wiser
Lock. See A

loc| Car lock.
Permutation lock. Safety lock.
Lock, B. 8. Miles 3
Locks, guard for bolts of spring, J. W.
LLocomotive, C.

Low pressure alarm, G. Heffuner
Lubricator, G. Binder..............
umber register, W. H. Emerson..
acerator for fruit, e 0. E. Davids
agazine camera, J. ’I‘asc er..
anbole cover, T. P. Greger...

L,

atch, Lorenz & Wuppermann. .......

Measure and funnel, combined, Reese & Cade...
Measuring s.nd draughnng apparatns, garment

M. Hor!
Meat t,endering machine, .J. Hehsdorfer.

Mlddlmgs Euriﬂer, E. B. Whit
Mill. olling mill.
Milllng machine, nut, Brown & Smith

Milling machlnes. universal head for, F. Kemp~

BMIth. .. ciciieiiiiiiccnncacascannas
Miter box, K. L. Hyller.

Butter package cover, O. W. Stearns...
Button clasp, collar, Wolgemuth & En
Buttons to garments, machine for attacl

Photographlc

Cutter. See Sewing machine thread cutter.
Cycle dewce for nltering speed of, Schweers &

ee Blcycle handle. ""Firearm handie.””

arrow disk sharpener, Cameron & Dawson

incandescent electr

larble, making artificial, P. A. Moreau

84

B.'B. Breed 525.253
ccidents on

25,056

............... 5.233
A, ‘Edison . 525,007

E B. Allen 524 997

L N Sage

or surgical

595
525,268 |
525 47 | |
. 525,193 |
525,310
. 525’.054 A |
. 525 164

525,312
525,143

. 8. Bradley

Moulding, dry sand, W. C. Wood............ccu.u.. 25,040
Monkey wrench compound action. 8. M. Friede.. 525.'*118
Monument, W. Ohaver...........cc.cveeteeeeiinaan, x
BaKEr.... . ..oiiieiiieiiieiiesuarieseseeeneitaaine.
Motor. See Electric motor. Hydraulic motor.
MOV&Ell'ls. platform raking attachment for, A. B
Mowing machine, W. A. Knowlton.
Mowing machine cutter bar, E. L. Pe.
Nailing machine, duplex, G A. Ambler.
Name plate attachment, C. W Ruth..
Oar, bow facing, B. F. Kim sey
Oar lock, G. Garton.............

Oyster dredge, D.
Package or barrel, knockdo

Packing box, E. Nolon..... 525,216
| Packing, piston, W, Goodm: 525.013
Packing, steam, J. H. Weltmy 525,063
Paperhanger’s roller, W. Jonei 525,217
Peeling table, fruit, i, M. And 524,998
Pencil sharpener, W b, Maye 525,083
Perfecting press, flat bed, J o L Ci 525.136
Permutation lock, Ward & Morris. 5,

Photaeraphic cnmera, J. Tascher.. 525,238
Piano action, upright, K. V. Barnekov 526,180

Pipe. See Sheet metal pipe.
Pipe fastener, T. C. Beldin,
Pipe or nut wrench, H. M. Glines.
Pipes, manufacture of, G. W. Fox
le]]atler and cultivator, combined potato, J. M
Pole coupllng, carrlage. W.J. Kautfman .

Pole, vehicle, J. B. Struble . 525,295
Post. See Fence post

Powdered materials, ap?aratus for agitating and

blending, J. 8. Detwller............ ............. 525,138
Powdered materials, apparatus for blending, J.

S.Detwiler......oooeviiiin it 525,095
Press. See Baling press. Brick press. Fruit

or lard press. erfecting press. Printing

press.

Printing press, J. L. Cox .... 525,137
Pulley, guide, G. H. Geye! . 525, ,319
Pum ps, means for operatm 'Hogan & Me(}rath 525, 148
Rail way signal, electrical, \%’ F. 8eymour.. .
Railway switch,
Railway switch stand, E M Robinson
Railway tie, N. Benjamin........ .....
Railway track liner, D. Rich TASOM......ovvnnennse
Railway trains, water service system for,
McNaughton 025
Railways, electric time signal.for,R. D. Patterson 525,277
Razor sharpening machine, C. L. Thor:
Refrlgeratmg machines, lubricating, S. S. &C W

1efrl%erator, F. Koehler, Jr
Regisi Sée Cash register,  Lumber register.
Reverberatory furnace, M. J. Murdoch .
Ring frame spindle, E Gessner..
ck or ore breaker, R. D. Gates..
Rolling mill, Fawell & Hemphlll
Rolling m111 J. Hemphill e, al
lmg mill’ appliance, J. M.
Roofing plate, metal, R. Fnedel
Rope driving apnnratus, J. H. H
Rotary steam_engine, S. C. Shepard

&
O

=
)

Rule, plumb, F. Holt 25,213
; Safety lock, G. Berge ,250
Sandmﬁ;ermg machines,

Sash balance, S B. Sutt .. 525,237
Saw, shop, W. Holme: 25,211, 525,212
Screen. See Window screen,
Screw, archimedean, Dyson & Williamson......... 525,194
Search llghts, tilung device for, Daugherty &
LitteD. ......tiiiieetiiennseiinnsnneeanneceeeesenn 525,262
Seesaw, M. Mayer............ ... I 525,107
Separator. See Gram separator. Steam sepa-

rator.
Sewing machine, E. B
Sewing machine, S.
Sewing mac]

25,04
............. 525,030 | Sewing machine. E. . 525,22
nt, W. A Sewing machine needlet reader, T. R. Fischer.. 525,142
............. 525,065 | Sewing machine thread cutter, S. Borton 525 043
525,166 | Sewing machines, guide for carpet, B. B. Allen.. 524,995
525,218 | Sewing machines, guiding and pﬁe controllmg
525, 1 device for carpet,E. B, Allen....................
Shaft support, vehicle, Whem:ley & Worthington 525,125
............. 525,235 | Shafting, stralghtenmg machine for, Copley &
525,084 HOAZBOM. ..oyt iiiesieesiiiiiiiieeeeeeiennnns ,003
,245 . Sheet metnl pipe, Schmidt & Weitzel.............. . 525,061
525,188 She)ls eJector mechanism for exploded, D. M.
525,058 |  LeFEVEr .......ccovevunreeesiinnsanneeeseieiesonses 525,212
B. Proctor. 525,157 Shlngles and headings, machine for cutting A. B.
Teland.......ceviiiiiiiiiieiniiiiiiiiiiiiaaseaes
............. 525,271 bhigmng cases knockdown rack for sup porting,
ler........ 086 Bowley........
artwright. 525315 | Shoe, H. A. Jewelsky X

wire, E. F.

Taggart....

e

Oar "iock.

Gray.

on

Shoe uppers, seam hammering device for, A. i

Schmiedl...........cooooiiiiiiii s i ,161
Shovel. See Cultivator shovel. Wooden shovel.
Signal. See Bicycle signal. Railway signal.

Skate, wheel or roller, J. G. A. Kitchen..
Smoke consumer, Ray & D

Snow plow, M. L. Stewart...................... .. 525165
Soap pressing or stamping machine, E. Elbert.... 525,070

Sole channeling kmfe, Ills]ey & Cook.. 525,216
Spark arrester, J. McMurrin.............. 25,229

Specl fic gra.v1tiﬁs,]separatlng matemnls 0:

Window screen, J.

Wooden shovel,

Wrench.
wrench,

Wrench, J. A. Reynolds

Clark
Lemieux

525,149

See 'Monkey wrench. Pipe or nut

DESIGNS.

Ambulance body, W. J. Scott.
Kitchen cabinet, J. Elsworth
Monument, W. H. Perr;
Picture frame, R. Liebmann
Pocket box, C. W. Sedewick.
Shelf bracket. H. E. Russell.
Stove, King & Kennedy
Stove or range, F. Kaempen, J:
Wall paper, C. Booze

TRADE MARKS.

Amr:nnnitioris except shotgun cartridges and gun-

powder, Peters Cartridge Comgany 25,193
Boots and shoes, leather, E. H. 3
Boots, shoes, and shppers,D H. Fitzgerald . 25,172
Canned corn, J. M. MCMUrmy................ . 25,189, 25,190

Eggs, compound adapted as a substitute for, Oun-

ningham Manufacturing Company.. 5180
Feed for stock, G. A. Ha.x..
Klour, wheat, G. S. Jewel .25,185 to 25187
Flour, wheat Whltney& Wilson ,l
Grapes, L. M. Lyon 25,184
Kmves. scissors, and razors, pocket. A. Kastor & 193
............................................... A
Liniments. ointments, dentme sup‘;)osrtones,
sirups, tonies, and nervmes, . R. Varney..... 25,176
Machines, implements, and tools, certain named,
Shaw Brothers...........cocivvueiiiiiiiiees vans 25,194
Medical and surgical bandages, npphances, and
other appurtenances, J. A. Meara............... ,17:

21
Medical lozenges and tablets, } Hance Bros & White 25178
Medlcllt)alcprcparation for fow]s, Southern Spe- 95182
............................................ A
Medicines, including embrocations, ointments,and
tablets, certain named proprietary, Wetmore
Worthiey & Co..........
Millinery, silk and cotton dress goods, hosiery,
bleached linens, wool fabrics, and muslins, J.
Lichtenstein & Sons
Pills, H. C. Wilki
Preservative for provisions,
Boulton & Company
Remedﬁ for headache, Hance Bros. & White
Slate, untz
arns and threads, linen and hemp, Finlayson,
Bousfleld & C

25,170

chemical,

PRINTS.

“ Carne Fresca Americana,” S. Green

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In orderlng lease state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway New York.

Canadian patents may now be obtained by thein-
ventors for any of the inventions named in the fore-
fomg list, provided they aresimple. ata cost of $40 each.

4 compllcated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

“Wovertisements.’

ORDINARY RATES.

Inside Page. each insertion = = 75 cents a line
Back Page. each insertion - - - - $1.00 a line

For some classes of Advertisements, Special and
igher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of *he line,
and is set in agate type. Engravings may heud adver-
tisements at the same rate per agate line, by measure-
'nent, a8 the_ letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Patent Foot Power Machmerv
Complete Outfits.

Wood or Metal workers without steam

Eower can successfully compete with

he large sho{i by using our New

VING ‘“ﬂ.(,il nery,

latest nnd most improved for practical

Shop Use, also for Industrial Schools,
Home Training, etc. Catalogue free.

Splndle. See Ring frame spindle Seneca Falls MT Co
Spinner, organzine, J. Du. 525,192 v
Split_link center pin hook, Hodge & Pe 525210 | 695 Water Street, Seneca alls N. Y.
gpoolmg or wm;i]mi'.i maichin'e, J. M I;aé-ke 525,08 s T
prings, means for limiting tension of driv hapers, Planers Drills, Machine Sho
Wendelboe . 525,087 I.AT H E s « Outhes Foot La,tfles Tools and Suppliesp:
quirrel extermi 525127 | Catalogue Free. SEBASTIAN LATHE
pgeu%nlau%o Raasch & Fahrm 525 281 120 CULVERT ST., CINCINNATI, O.
tairway
tamp, combmed vrinting and cutting, B. B. Hill 525,0’!8
§ ta;nps, ete., dfevlce for p]got(e’ctlng and prevent- o6t MAaNUFACTU F £ To ORDER
. o
o 'gggeg;,f;sg;n::lwh Cdarrison. ... 2 PECIALTIES & NOVELTIES-PATENTED
tation indicator, A. w ................. . 525,116 RTICLES SMALL OR FINE MACHINERY.
eam or hot.twa.neg lg)ller. M. Mackay 2255,%'{42 SF- 06\1 0o 4 OTTO KONIGSLOW
separator, P. Goan.................. .. 525,
Stone sawing apparatus, M. L. Ritchie 525, C" 9 MICHIGAN ST. CLEVELAND 0.
S ong sctruct ures. ﬂllmg for joints, fractures, etc., 525,20
0! HCT. . vviveiniiiieiiiieiiiiieieiineeanns N
Stopper. See Botiie st,ﬁ,pen SCIENTIFIC AMERICAN DYNAMO.
Storage battery, H. K. Descrlpnon of a plain shunt-wound dynamo of simple
Stove, ﬁ Mill 25,1 construction, capable of su?plying a current of from 60
tove, hot. mr. H J. Wattles . to 75 110-volt incandescent amps, or of being used as a
tove, hot air heamng, C S Dean. . 525,06 glmo or. This machine was constructed especially
treet sweeper, W. A. . 525,075 for the benefit of the readers of the Scientific American,
tud, lacing, A. Matbison oo . 525152 W. 8. Bishop, of New Haven, Conn. It is de-
Studs, making lacing, F. B. Manville. . 525,275 sl%lled to meet the wants of mechanics and amateurs
ulky, F. S, Stoddard.......c...eeu.. 525,033 o desire to construct a simple d o for their own
urgical Spiint, L. A. Deuther,. .......oeeeneneniney 525,046 | use, but who do not care to enter into the subject scien-
Switch. See Electric switch. Railway switch. tifically. With 24 illus tations. Contained in SCIENTIFIC
Trolley switch. AMERICAN SUPPLEMENT, No. 865. Price10cents. To
Switch operl%tlgz mechanism, W. H. Zerbe, Jr. 5%55 ?4} be had at this office and from all newsdealers.
Tinge, S. F. Yount......cooceviiiiiiieieneeanennens 7.
T%b]e See Peelmg table. SAVE MONEY!
Targettrap, W. C. Donaldsen......................0 525,317 D ‘ o w Make money print-
%ellepllllone transimrtter,t.]. ﬁz (IIII 300 0 m&u.k.. i o our' n g for ot grs'
elephones, coin controlled lock for, Cooke P t Ty i
ppETeT e B 0 rin 1Ing. PZ{;%:; biihg easy-
or pole support, vehicle airete....coeennee P
Tie. %oo Raflway tio. ' rasessfor ards Q. SNYMAR Siomy forcatalogus
Tllel c:knstructlon for wooden buildings, fireproof, Small Paper, $40. i) etc., to factor ory.

Tlmemece,

KELSEY & CO.,

MER]DEN. CONN.

Tire, wheel, R. M. Keating............
Torpedo boat submarme, G. C Bake
Tower, nbservatlon, M. F. Smi

Toy building block, E. von Leistner
Toy cannon.C A. Balle

Trousers stretcher, H. A.
Truck,C. W. Schws.rtz Jr.
Truck, farm, J. L. H. Bake
Truck, stove, Thiele & Fox
Tubular boiler, C. A fonso
Turbine, steam, N. G. K. Husberg
Valve, safety check, J. M. Foster
Valves of steam engines, actuating, Dec

Vane, electrically operated wind, L. Bradley. 525,000
Vapor burner, W. H. 1d er, et al. 25,038
Vine fastener, E. J. Fuller.. 525,010
Vlse. hand, C. Billing

Vise jaw, T, W ‘Vare......

Wagon body, milk, G arx
Washer. See Bottle washer Can washer.

Washing machine, K Harding.........coo0eeveee 525,322
‘Watches, mainspring barrel for, A N. Gauthier. 525.265
‘Watches,roller jewe protectorfor.A N. Gauthier 525,264

Water closet for railway cars, S.S. Herrick....... 25,1
Water elevator. momentum, Allen & Welcker X
‘Water purifier, H. Cassard ,31

Water purifier, H. Woods
‘Waterwheel, P. 8. Buckmmster

ceesseenann 525.(50
526,216

Welehmg machine, Rram. . G. Jones..
heel. See Water wheel.
Wheel S. GArwood......ccvviiiiiiiiiiieeiin e
% lst to shafts, means for fastening, J. C
Window, S. C. Taylor........
Window attachment J. & C. Dietz.. . 525,006
- Window or door b 8. C. Black

GATES ROGI( & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Brease s combined,

Builders of High Grade Mining
Machinery. King-Darragh Con-
centrator. Connersville Blowers.

send for Catalogues.

CATES IRON WORKS,
30 CSo. Clinton St. ¢ Iucmvo
136 C, Liberty St. N.Y. 237C. Franklin St., Boston. Muss.

SCIENTIFIC EXPERIMENTS. — DE-
scription of some simple and easily performed scientific
experiments. Foucault’s pendulum, exchange of water
and wine, the bird in the cage, the five-pointed star, the
sum of the angles of atriangf surface of the sphere,
with 6 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. %7 5. Price 10 cents. To be
hadatthisofficeand from all newsdealers.
FOUNDRY AND

STEDM ANS macneworss Aurora, Indiana,

R D1SINTEGRATORS AND
y Y PULVERIZERS fOR REDU(ING
CLAYS,IRON ORES,COAL ETC,

FOR VARIOUS PURPOSES.GRA-
PHITE CRUCIBLES AND SLAG
USED IN ROLLING MILLS,GUAND

PHOSPHATE,BONES, ETC, FOR
FERTILIZER . THE BESTAND
e MOST SATISFACTORY MILL ON
THE MARKET WRITE FOR [LLUSTRATED CATALOGUE =2 PRICES

© 1894 SCIENTIFIC AMERICAN, INC.

Study Electricity at Home

R‘y our correspondence method, with FREE APPARATUS.
erms low. Cat. free. Scientific Machinist, Clevel'd, O.

ARBORUNDUM

ARDEST ABRASIVE NOWN. N\
WD R CRYS TR WHEE L SLAB & H a‘r%‘é’i‘n'
CARBORUNDUM CO._ MONONGAHELA CITY, /y :

AMMONIA MOTORS.—A DETAILED

description of the apparatus devised by Mr. MacMahon
for the recovery of the ammonia employed for the pro-
pulsion of cars in a motor of his invention. With 13
1llustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 944. Price 10 cents. To be had at
this office and from all newsdealers.

VANDUZEN S3EY" PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZES.
200 to l2000 Gallons per Hour.
k. Cost $'7 to$'THeach. Address

)
en

THE VANDUZEN & TIFT CO,,

102t0108 E. Second St., Cincinnati, 0.

BUY
TELEPHONES

That are good—not ‘' cheap things.”” The differ-
ence in cost is little. We guarantee our apparatus and
uarantee our customers against loss p[y lfm;ent: suits.
%ur guarantee and instruments are BO GOOD
WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of 1'elephones in the United States.

\WELL TTACHINERY 22

All kinds of Well Tools. A fortune for
the driller Boring Wells or Prospectin,
\\, with Adamantine, Can take a core,

ps wonderful discovery of lifting

waterby air. Economical two-
W stroke Artesian pumping out-

fits. 448 page Encyclo-
5 pedia 25 cents,
American Woll Works,
AURORA, ILL,, CHICAGO,
1LL., DALLAS, TEX.

ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
sian wells. Some chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943, Price 10 cents. To behad at this
office and from all newsdeulers.

OIL WELL SuPPLY GO.

Manufacturers of everything needed . for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests,
Boilers, Engines, Pipe, Coxdage, Drilling
Tools, ete. llius'd cataiogue, price lists,

and discount sheets on request.

Pae: Pmsburg, Ol City and Bradford, Pa.
2 Also, 32 Cortlandt 8t., New York.

STEEL
ARTINGD i S |

ete., for Locomotives. Steel Castings of every description.

CHESTER STEEL CASTINGS CO.,

Largest
Works oo

From1to 40,000 Pounds Weight
Of Open Hearth, Chester or Bessemer Steel.
True to Pattern. Sound. Solid.

GEARING OF ALL KINDS, CRANK
SHAFTS, KNUCKLES FOR

Works, Chester, Pa. Office, 409 Library 8t., Phila,, Pa.
SOLID AND SPLIT.
Of character and at price to suit f

the most critical buyer. Dealers
in shafting will consult their ,[I
List and Discounts. “’ A
THE GOUVERNEUR MACHINE Co., Gouverneur N.Y.
NOW READY!
Fourteenth Edition of

S\ SAFETY THRUST COLLARS ”“ %
Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a present for any man, woman,
student, teacher, or any one interested in science.

n the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optical Projection of Opaque Objects. new experiments
in Projection, Iridescent Glass, some points in Photo-
graphy. mcludmg Hand Cameras, Cane Cameras, etc.;

ystems of Electrical Dlstnbutlon. Hlectrical Ore Find-
er, Electrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study "of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

B4{)page 782 fine cuts, substantially and beautlfuléy
bound. Price in cloth, by mail, $4. Half morocco, %

B Send for illustrated circular.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,

361 BROADWAY, NEW YORK.
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HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St,, Philadelphia, Pa., U. S. A.

8 Our new and Revised Catalogue of Practical and
Becientific Books. 88 pages. 8vo, and our other Catalogues
and Circulars, the whole coveringz every branch of Sci-
ence applied to the Arts. sent free and free of postage
u:iany one in any part of the world who will furnish his
address.

THE SIMPLEX TYPEWRITER
EY-J-1e]JGUARANTEED
. o do as good work

spondence

by mail or express
prens.ld onreceipt
ot $2.75. Inhandsome

mewmrEA LINE @ INCHES LON:
walnut case, 50c. extra

Address Simplex T'ypewriter Co., %6 1. 13th St., New York

LIGHT.—AN INTERESTING ARTI-

cle by Mr. Poincare upon the researches of Maxwell
and Hertz. The Maxwell Theory of Currents, Nature of
Light, Experimental Verification of Maxwell’s Theory.
Electric Exciters, Production of Interferences, Synthe-
sis of Light. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 960. Price 10 cents. T1'o be had at this
omce and from all newsdealers.

ARMSTRONG § = PIPE « THREADING

CUTTING- OFF MACHINES
Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam Fit-
ters’ Tools, H’lnged Pipe Vlses,
Pipe Cutters. Stocks and Dies
universally acknowledged to be
THE BEST. ¥ Send for catalog.
Armstrone Mfg. Co.,
Bridgeport, Conn.

HIGH GRADE ONLY. Warranted. Contract-
ors desiring a trustworthy Jack Screw, a.d-
dress RUMSEY & Co., Ltd., Seneca Falls, N.

.

THERMOSTATIC REGULATORS FOR

Incubators and other Heat Applications. — By
Hiscox, M.E. Description of some thermosmmc bars,
heat regulators, and ventilators that have been tested
for reliability, and the construction of which comes with-
in the means of most amateurs. With 3 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No.

9. Price 10 cents. ‘10 be had at this office and from
all newsdealers.

» its Uses and Abuses. The sci

THE BEST

Trial Proves It.

UP TO DATE with latestand handiest devices

] Irrespective of Price-

A RIS

Natlonal

Typewriter.

Perfect Manifolder
Writesin many c colors Ask torsnecml Sem. Oﬂ‘er. Catl‘g E"free.

2 A b A 2 A A J b

| NATIONAL TYPEWRITER CO.,
23(1 & Arch Sts.,l’hlladelplua,Pa

AND NO OTHER
You Cannot Cut Yourself.
A Dellcious Shave.
No Skin Disease.
A CONTINUAL ECONOMY.
Lasts a Lifetime.
Razor, $2.00.
Machine and Strop, $1.75.
Both in one box, $3.75. ASK YOUR DEALER.
E. LOTHAR SCHMITZ, 92 Reade St., New York.

MATCH = MACHINERY.

Latest improved. Complete plants furnished. JOS
DONNEI.EY 1209 Buttonwood Street, Philadelphia, Pa

“0TTO”

GAS AND GASOLINE
ENGINES.

3%%t0100 h. p. Can
be used in cities or
in countryindepen-
dent of gas works
or gas machines.
No Boiler
OVER No Danger,
30,000 SOLD. No Engineer.

 Otto Gas Engine Works, Incorporated, Philadelphia

§

HYPNOTISM

» easily acquired by anyone. Illus’d |
book, $1.

Dr. Anderson, S.A.8, Masonic Tem., Chicago |

“ECLIPSE” GRAVER, DRILL & T0OL SHARPENER

For holding tools of every
description, or sharpening.
Adjustable to any angle. Most
practical, economical and indis-

nsable tool for the purpose.

'ools last longer, retaining ac-
curatecuttingedgesat alltimes.

Price
¥~ Send for illustrated circular.
t E. Fs BOWMAN & CO..
20t0 36 Chestnut St., Lencaster,
frs. of Engravers’,
Wa, ’hmn.kers and Jewelers’
Tools and Supplies.

)

Scientific Book (Jatalogue

RECENTLY PUBLISHED.,

Our New Catalogue containing over 100 pages, ,includ-
ing works on more than fifty different subjects. Will
be mailed free to any address on application.

MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.
ICE-HOUSE AND COLD ROOM.—BY

R. G. Hatfield, With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59. Price 10 cents. To be had at this
officeand from all newsdealers.

The Bailey Automatic Bicycle Brake

is as quick in action as thought it-
self. “So unobtrusive. the rider

would never know he had it were it
not for the instant and effective aid
it gives him when wanted. BAILEY
MKG. CO., 207 S. Canal St., CHICAGO.

With fine a.djustment. Sent by mail.
Price—Plain Adjustment, 6 inches........
MICROMETER Adjustment, 6 inches - 2.00
Tdeal and Leader Spring Dividers and Calipers, Ideal
Surface Gauges, Depth Gauges, and Fine Machinists’
Toois. lustra ted mmlogue free to all.
J. STEVENS ARMs AND TOOIL CO.,
P. 0. Box 2&) Chicopee Falls, Mass.

¢eNsuLTATION INVENTORS.

AND ADVIC

Experimental work of every description. Automatic

machiner; desx ed and built. end for clrcnlar.
Y MFG. CO., Brooklyn, N,

Star + INaps

By Richard A. Proctor, F.R.A.S.

* * *

A series of twelve elegantly printed Maps of the
Heavens, one for every month in the year. Specially
prepared for use in North America. With descriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
a general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid
in fixing in the mind the names and places of the
various stars and constellations, by Alfred E. Beach.

Altogether this is one of the most popular, useful
and valuable works of the kind ever published.

One quarto volume, elegantly bound in cloth. Price
$2.50, postpaid.

MUNN & CO., Publishers,
361 Broadway, New York.

. SCIENCE SCH O0OL.—Special trainin;

DEA NESS & HEAD NOISES CURED

by INVISIBLE  Tubular Cushions. Have helped
combined. Whis]

more to good mg than all other devices
%e d. Help ears as giasses hel
eyes. F. Hlscox only, 8568-S-B'way, N. X. E

Book of proofs FRE

Don’t Kill Yourselt

HARMLESSSMOKER CURE
NO SMOKE
IN THE MOUTH.

It retains all the flavor and enjoy-
ment of smoking & cigar withoutthe

34 size of Holder,

even if you are skeptical.

TURBINES.

1205. 108 La Sulle St., Chlcago

Send for Pamphlet,
JAMES LEFFEL & CO.,
springfield, Ohio, U. S, A.

MESSRS. MUNN & CO., Solicitors
of Patents, have had nea.rly fifty §
years’ continuous experience. Any |
one may quickly ascertain, free, |
whether an mvention E{Obably is N

atentable by writing & Co.

mmunications stnctly confiden-
tial. A handbook of patents and

how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
pecial notice in the Scientific Amer-
an. This splendid weekly paper,
legantly illustrated, has the largest
rculation of any scientific work.
$3 a year. Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway-

00 2m

TYPE WHEELS. MODELS & EXPERIMENTAL WORK. BMALL MACHINERY
NOVELTIES 8& ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.Y.

for scientific
and technical schools or for business. ew building,
modern appointments. Betts Academy, Stamford, Ct.

SHORTHAND ‘BY MAIL_ Taught by Re-
Catalogue and first lesson FREE. PoTTS
ORTHAND COLLEGE, Academy Bl’k, Wllhamsport Pa.

’ NNOT
TWIFE oA Ay P °

Buys our 2drawer walnut or oak Im.
proved High Arm Singersewing machine
e finely tinished, nickel plated,, adapted to light
and heavy work; guaranteed for 10 Years; with
Antomatie Bobbin ¥inder, Self-Threading Cylia-

g der Shuttle, Self.8eiting Needle and a compleu
set of Steel Attachments;shipped any where on

80 Day’s Trial, No money required in advance.

75,000 now fn uses Wor)d’n Fair Medal awarded machine and attach-
ments, Buy from factory and save dealer’s and agent’s profits,
FREE Cut This Out and send tmds{ for machine or large free
catalogue, testimonials and Glimpses of the World’s Fair,

OXFORD MFG. CO. 342 Wabash Ave. CHIGAGO, I LL,
Receivers, Transmit-

BE'.I. TELEPHO"ES ters, Bells, Wire, and

all supplies for complete equipment of Telephone and
Telegraph lines. Send for descriptive prm lis_1, also Tele-|
qmgh anual and Catalogue FR% E. J. H BUNNELL|
0., 76 CORTLANDT STREET, NEW YORK.
for MACHINERY
JOURNALS  and BI-

T EEL ALLS CYCLES a specialty.
Balls from %'’ to 2'' diam. in stock

Balls of Any Material or Size made
to order. Accuracy of sphere, size
and uniformity of strength guar-

anteed. - §#¥~ Write for Prices.

Also manufacturers of Automa-
tic Screw Machines for Sewing
Machines, Bicycles, etc.

Cleveland Machine Screw Co.
133 2d Ave., Cleveland, O.

HE LINK-BELT COMPANIES,

T PHILADELPHIA, NEW YORK., CHICAGO.
natom of the best practice in the use g
nk -Belting of standard designs.

Ewm t Link-Belting (31regular sizes).

sprocket Wheels, Rope Transmissions,

Fibre - Graphite Self-Lubri- g
cant Journal Bearings.

Machinery for elevating and

conveying any material.

Philadelphia address, 2020 Hunting Vark Av.

EXPERT MODEL MAKING, ®"53

J.C.8EYL, Prop. Chicago Model Works, Chi
E. Madison St. Write for Catalogue of Mode

Supplies

DlSTANCE.

READING

INQUIRE OF THETBADE F OROUR GOODS, IF NOT INSTOCK SEND

T0WARD & DORON rociesTerR  N.Y,U.S.A.

ALUMINUM soldered with ALSITE SOLDER
and Plated with either Gold, Silver, or Nickel by the

ALSITE PROCESS.

Full particulars on application. ALSITE ALUMI-
NUM CO., 106 Liberty St., New York City.

TRANSMISSION OF POWER BY

Friction Pulleys.—By G. D. Hiscox, M.E. Description
and illustration of some of the many forms and combi-
nations possible for the transmission and direction of
power by contact pulleys. With 17 engravings. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
957. Price 10 cents. To be had at this office and from
all newsdeulers.

AND FINE GRAY (RON ALSO STEEL

EABLE j CASTINGS FROM SPECIAL -
=/ FINETINNING jree ATV

MAS DEVUN & co‘é P riNisHiNG., "APAN PG ﬁ]?

m LEHIGH AVE. % AMERICANST. PHILA..

Model & Experimental Work. Zbeoest

Advice and ideas not charged for. Send for particulars
GARDAM & SON, 98 John Street, NEW YORK.

o TEXE FRANEKILIIN ¢

A New and Superior Telephone.

No Royalty, No Infringement; No
Batter No Expense; No Trouble'
No Fai ure in Operation, No Talk, No

ill Pay. Perfect Talking Machine.
Ada ted or. P'rvvate and P%l,bm Limes

Address,

Absolute

Paten
] Agents wanted everywhere.
for Circular and Pric
The Franklin '.l‘eleph
Room 310, 167 Dearborn Street, CHICAGO.

Send for a 24-page
Englneers al'ld Flremen pamphlet on horv;v%o

R‘”s an examination to procure an engineer’s license.
'he Stromberg Pub. Co., 27156 Cass Ave., St. Loms, Mo.

r, s ¢ W
worKs

SEND FOR 1894 CATALOGUE

33 HARTFORD ST._BOSTON,MASS.

0, Il 179

To his own interest, who deals in Arms and Ammunition or who —3cots a Rifle
Pistol, or Shot Gun and has not a copy of IDEAL HAND BOOK, No.4.A
80 of solid information. Just out. (Mention Scientific Amwun) BE
ALIVE and send for one FREE to all countries. Send stamps for postage.

lDEAL MFG. CO., Drawer 860, New llaven, Ct.. U, 8. A,

PROPOSALS,
PUBLIC LIGHTING SOLICITED,

roposals for furnishing the city of Waco.
Texas w1 h electric are llghts.lncandesc ent lights, and
gas llgl:ts, for public street lighting, for periods of three
(8) years, five (5 years, and ten (10) years. Specifica-
tions and full information can be obtained from City
Secretary of Waco, Texas. Proposals will be opened by
the Mayor and Gas Committ ee in the Mayor’s office in
‘Waco, Texas, at 3o’clock P. M October 3, 1894,
Address proposals to C. McCULLOCH Mayor of
Waco, Texas.

DEPARTMEVT OF THE INTERIOR, WASHING-

ton, D. C., August 25, 1894.—Sealed proposals (in du-
plicate) will be received at the Department of the
Interior until 3 o’clock P. M., Monday, September 24,
1894, for the construction of a 'I‘elephone Exchange Sys-
tem for the Department of the Interior, and at the same
time and place proposals will also be received for the
extension and_ modification of the present Telephone
System of the Interior Department. Bids must be made

on Government blanks lank forms of proposal, spe-
cifications, etc., be obtained on application at the
office. of the Chio? Clerk of the Departraent, where
drawings showing details may also be 1nspected. Al
proposa. s received will be opened at the time and place
above stated, and bldders are invited to be present at
such opening. JNO. M. REYNOLDS, Acting Secretary.

voun WORKSHOP 220

YOUR
With outﬁts of BarnesWood and Metal ‘Working

Machmer %ou can success ully com- ]
pete with Factories that use steam
wer, both in qualityand profiton product,

e only complete line of such machines }
Have stood the test twenty years
8Send for catalo%le Address:
« F. & JOHN BARNES CO.,
1999 Ruby St., Rockford, llis

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drum«
New scientific invention, entirely different
in construction from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill bas given no relief.
They are safe, comfortable. and invisible;
have no wire or string attachment. \\ rite
for pamphlet. 8 Mention this paper.
WILSON EAR DRUM MFG. CO.,

Drumin position. LOUISVILLE, KY.
AT LAST! £o3Ueqnisy g

OIT.EFEXR

The only one. Saves annoyance. Sa.ve; labor.
KRIDLER MFG. CO.,
¥~ Agents Wanted. Grand Ramds, Mich.

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO.,
217 E. Main Street, Loulsvﬂle, Ky.

HINTS ON COLORING LANTERN
Slides.—By George M. Hopkins. Description of a method
of coloring prints on gelatine-coated lantern slide plates.
‘With one illustratinn. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 961. Price 10 cents. To be
had at this office and from all newsdealers.

““THE STANDARD”

THE ONLY

DRIPLESS STRAINER

No drip to soil table
linen. No wires to clo,
spout. No falling o
Beautif’y nickel plated

Sent to any address on Wanted
receipt of price, 8O Cs  parentr - ave -

Standard Strainer Co, 3$Mejden kene:

MIXING MACHINERY.

Latest Improved. For al urposes. 150 different kinds
and sizes. J. H. DA 0., Cincinnati, Ohio.

The Most Useful Tool in any Shop is the

RIVETT LA T HE

" FANEUIL WATCH TOOL CoO.
BRIGII'T'ON,

§ BOSTON. MASS,, U. B. A.

Anybody interested, write

- for particulars.
The H'Iqhest Award at the World's Columbian Exposition.

VOLNEY W. MASON & CO.
FRICTION PULLEYS, CLOTCHES, and ELEVATORS
wmm—— Yy CAN BECOME
°<S A WATGHMAKER
securin our set o moFs and
l- i bl A frareisay
u-e tbem—:’ng_%a%ucce

PROVIDENCE, R. I.
And establish yourself in a pay!
]
wl?vfeesalz er f 00k tells you how

S3 easy.
44754

t b exBress on rec

00 ace

olesale Dealers Qs
WATCHNAKERS® TOOLS AND BUPPIJBB.
158 Ray Bty Columbus, Ohios

he Scsemmc merlcan
PUBLICATIONS FOR 1894

The prices of the different pubucations in the United
States, Canada, and Mexico are as follows:
RATES BY MAIL.
The Scientific American (weekly), one year - $3.00
The Scientific American Supplement (weekly), one 5.00
T, - .
The Scientific Amerlcan. Spamsh Edmon (month—
1y), one year, - 3.00
The Scientific American Architects and Bullders

Edition (monthly), one year. - - - 250
COMBINED RATES.
The Scientific Americanand Supplement - - $7.00
The Scientific American and Archltects and Bnlld-
ers Edition, - - -

The Scientific Amerlcan. Supplement, and Al'chl-
tects and Builders Edition, - - - « -
Proportionate Rates for Sixz Months.

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

9.00

MUNN & CO., 361 Broadway, New York.

© 1894 SCIENTIFIC AMERICAN, INC.

A Valuable ook

12,500 Reeeipts.
Bound in Sheep, $6.
This sglendld work contains a careful compilation of

708 Pages. Price $5.
Half-Morocco, $6.50.

the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the Sci-
entific American during the past fifty years; together
with many valuable and important additions.

Over Twelve Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being represented. It is ar the most comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the produc of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world ; the information given
being of the highest value. s.rranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of, relating
to formulge used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are en%a.ged in any branch of industry
probably will find in this book much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent
suggestions.

8 Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, New York.
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Wdvertisements.

ORDINARY RATES.

huule l’nge, each insertion, - 75 cents a line
k Page, each insertion. - $1.00 a line

l’!‘ For some classes o.f Advertisements, Special and
Higher rates are require

The above are charges per agate line— about eight
words per line. This nomce shows the width of the line,
and is set in agate type. ngmvmgg may head adver-
tisements at the same rate per agate line, by measure-
ment, as the_letter press. Advertlsements must_be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

COLD FORGED PRODUCT.

Forged Wood Screw

Patented May 10, July 19, 1887; Oct. 29,1889 ;
Aug. 19, Oct. 21, 1890; April 7 May 12, 1891;
July 19, 1892,

Its Advantages are :
1. Stronger than a common screw.
2. Uniform and wide slot.
g. 'Iitequires the use of but one bit in hard
od.

4. Inserted easier.
5. Centralized point.
6. Superior holding power.

7. Thescrewbeing (Cold Forged. instead
of Cur, leaves on its entire surface a
metallic skin.

- Send for samples to

AMERICAN SCREW CO.

PROVIDENCE, R. |.

ASTRONOMY

Made easy and interesting with the help of our new
Celestjal Planisphere and Handbook.
For descriptive circular, address
OOLE BROS., Chicago. lll.

AEbibeeen

You can

“DO THE REST”’

yourself as easily with a
Kodak as with any other
camera—an illustrated man-
ual, free, with every Kodak,
tells how in terms that the
merestnovicecanunderstand;
but if you prefer

| “You Press the Button,
We do the Rest.”

EASTIMAN KODAK CO. / "
KODAKS Rochester, >

S
6.00 to $100.
s osfndfor Catalogue, N.Y. l//

%Mf ST
AE ENISWANTED . FINE TOOLS I EviRYSyop,
emwoae. C.H.BESLY & CO.

'WRITE FOR
"ANDAGENCY. CHICAGO, ILL.U.S.A.—
DISPOSAL OF THE GARBAGE AND

‘Waste of Cities.—By W. F, Morse. A statement of what,
during the last two years, has been added to our know-
ledge on the subject of the disposal of city garbage and
refuse; with special reference to the disposal by fire of
the or gumc waste and garbage of the Chicago Fair.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
938. Price 10 cents. To be had at this office and from
all newsdealers.

' ADJUSTABLE HOLDERS
CANDESCENT LAMPS.

p
0CWHITF_ CO. WORCESTER,

> SEND FOR CIRCULARS.

The = |
American
Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
! No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

ammmmm e en,

| S

IMPROVEMENTS PATENTED 1890 IN THE
FIRE-PROOF. Easily applied Dy anyone.

Uum-:n S’I'A‘I'I.S Cuum,« AND EuRrOPE.
Send for Samples and Descriptive Price Lists

H. W. JOHNS MANUFACTURING COMPANY,

‘Liquid Paints, Building Felt, Steam Packin;
Lo * & and Electrical ios

Boller Coverings, Etc. Asbestos Non=Conducting,

ulating Material.

87 MAIDEN LANE, NEW YORK..

JERSEY CITY. CHICAQO.

PHILADELPHIA..

BOSTON. LONDON.

ENGINES BOILERS & MACHINE TOOIL.S,
y Complete outfits furnished. Send for pri-
ces and Catalogue ““B.” W.P.DAVIS, Ruchester, N. Y.

M ERY Emery Wheels, Grinding
L]

chines and rfnders’ Sugplles.
Quick process a.nd la.r stock When in a hurry,

buy of THE TA 0., NEW YORK CITY,
CINCINNATI, and STROUDSBUBG, PA.

ACCOUNTANTS
who use the Comptometer

B have no trouble with their
trialbalance, Has it ever oc-
g curred to you that by getting

one you might save lots of
time, avoid mistakes and not
ruin your nerves?

Premo Gamera
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© B
K — L
L - &
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COMPAGCT, LICHT, PERFECT IN DETAIL
We Guarantee Perfect Satisfaction.

Rochester Optical Go. icicmer™. ¥
SCIENTIFIC AMERICAN SUPPLE-

MEN1T'. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

BULL’S-EYE
THE NEW KIND OF CAMERA.

IMustrated in SCIENTIFIC AMERICAN, March 3lst, p. 197
LIGHT PROOF FILM CARTRIDGES.
NO DARK ROOM REQUIRED.
Best and Most Practical Camera in the World regard-
less of price. Prices, 88 to $15.
§F~ Send for Description, with Sample of Work.
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass.

HISTORY OF THE TELEPHONE.--
By W. Clyde Jones. An Interesting pswer read befure
the Chicago Electrical Association. ith 14 figures.
Contai ned in SCIENTIFIC AM ERICAN SUPPLEMENT, No.
958, Price 10 cents. To be had at this oftice and from
all newsdeulers.

UNIVERSAL LAMP HOLDER.

Place your lamp just where you want it.

Trade Supplied. Salesmen Wanted.

@™ Catalogue Free.
FARIES MANUF’G CO., DECATUR, ILL.

IS YOUR BUSINESS

A -SUCCESS

THEN YOU USE

Printer’s [nk.

. . WE ARE PROFICIENT IN THE ART

OF PRODUCING UNIQUE °‘AND ARTISTIC

. . ADVERTISING MATTER, AND MAKE . .

ILLUSTRATED

CATALOGUES A SPECIALTY.

LET US HEAR FROI1 YOU.

A. H. KELLOGG,

400=415 PEARL STREET,

NEW YORK.

Durable—Easily Applied.

This roofin,

; is manufactured
from natural Trinidad asphalt
materials, and will not dry up

@

134 to 50 H. P.

and become brittle under ex-
posure to the weather as coal-
tar roofings do.
Send, for Free Samples
and Circulars to
- WARREN CHEVMICAL
o 85 Euiton Streei,
ry; ulton Street
A DurAs OQOFING> Now York, U'S. A.
VEGETABLE PARCHMENT.—A VAL-
uable paper on the properties, uses and manufacture of
this product. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 945. Price 10 cents. T'o be had at this
office and from all newsdealers.
THE th

2" Motor of 19" Century

¥ / Y, Can be used any place, to do any

‘\ work, and byafn one. No Boil-

A} er! No 0 Steam! No

Sy o\ Ashes! No Gau es! No_Engi-

neer! 'A perfectly safe Motor
forall places and purposes. Cost
of operation about one cent an
hour to each indicated horse pow-
=".er. For circulars, etc., address

a— < Charter Gas Engine Co.
Egonour, Bewowmtr b0 Box 148, Siteriing. 11,

ELECTRO MOTOR. SIMPLE. HOW TO

make. ByG.M. HOpkins.—Deschtion of asmall electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would bave sutlicient power to operate a foot
lathe or any macbine requiring not over one man power.
\With 11 figures. Contained in SCIKNTIFiC .AMEIH(‘AN
SUPPLEMENT. No. 641. Price 10 cents. To be bad at

this office and from all newsdealers.

I3
ENTERTA

AIN
HOME INSTRUCTIDM

AND oA

F.G.
OPTICIAN

INES

MAGIC LANTERNS, STEREO PTICONS.

NY THOUSANDS GF

pusuc EXHIB[TIONS

SUNMYSE%HOOL WORK.

LEG

gchRET SOCIETIES
T N\ PROFITARLE B

SEND OFCR

5 PAGE CA_ALOGUE FREE.
ok MaNw.t+ SMalL CAPITAL.

© 1894 SCIENTIFIC AMERICAN, INC.

Write for Pamphlet.
FELT & TARRANT MFG CO.
52-56 ILLINOIS ST , CHICAGO.

Gold and Silver Watches, Bi

'l‘ﬂnyelu, Guns and Pistols, e({n'h,
+ Price EEEERE
el hs, l!nmlg'u:',l Cart Tops, skid-,

Sewing Machi; Aceordeons, 08, Cider Mills,
Cash anerl:m” Feed Mills, Stnveln:’ Kettles, Bone Mills,
Letter Presses, Jack Screws, Trucks, Anvils, HayCutters,
Press Stan Copy Books, Vises, Drllls, Road Plows,
Tawn llowen, Co ee Mills, Lathes, DumpCarts,
Corn Shellers, Hand Carts, Forges. Serapers,Wire Fenee,
Fanning lﬂll:, er ers, Englnel, Saws, ~ Steel Sinks,
Grain Dum] Bars, Roilers, Tool Bit Braces,

Crow
Hay, Btoek, Elevator, Railroad, Plntfom and C.:mnter SCALES.
Send for free Catalogue and see how to save Money,
151 Bo. Jefferson 8t., CHICAGO S8CALE C0., Ohicago, Ilb

EDGE TOOILS

are often nearly ruined by using a grind- 4
stone not adapted to the work. Our §
quarries produce a large variety of grits “nl
suitable for grinding any tool.

May we send you ouwr Catalogue,
which will give you some information?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAB‘TON, OHIO-

FORMED MILLING GUTTERS-
Milling Parts of Machinery.

These Cutters can be made in a great
variety of outlines and can be sgharp-
j ened by grinding without chau

ing form They are economical
the production of duplicate and m-
terchangeable parts.

L.S. sTARRETT liustrated Catalogue Free.

Manufacturer of Fine Tools,
P. 0. Box 13, ATHOL, MASS.

TEIE

¥ ESTABLISHED 1545.

The Most Popular Scientific Paper in the World
Only $3.00 a Year. Including Postage.
Weelily=52 Numbers a Yenr,

This widely circulated and spiendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a iaree numboer of
original engravin.s of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi=
tecture, Agriculture, Horticulture, Natural History,

ete. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIBIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States.
Canada, or Mexico, on receipt of three dollnrs by the
publishers; 8ix monuns, $1.50: three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit 18 py Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

THE

Scientific  dmerican  Supplement

This is a separate and distinct publication from 'I'HE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are takenfrom foreign papers.
and accompanied with translated descriptions. ‘THE
SCTENT1FIC AMERICAN SUPPLEMENT i8 published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in al!
the principal departments of Science and the Useful
Arts, embracing Biology, Geology., Mineralogy. Natural
History, Geography, Archwmology, Astronomy Chemis-
try, Electricity. Light, Heat, Mechanical Fngineering,
Steam and Railway Fngineering, Mining, Ship Bu;lding,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agricuiture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication,

The most important Engineering Works, Mechanisms,
and Manufaciures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Canaaa, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMKRICAN and one copy oI the SUPPLE-
MENT, both mailed Eor one year to one address for $7.00.
Single copies,10 cents. Address and remit by postal order.
express money order, or check.

MUNN & CO.. 361 Broadway, New York.

0’ . . OV . .
Buldimy Edition,

TRE SCIENTI¥IC AMERICAN ARCHITECTS' AND
BUILDE®®’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern archivem.ural construction and
allied subjects.

A special feature is the presentation in each number
of avariety ot the latest and best plans for private resi-
dences, city and country including those ot very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Plans,
Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

: MUNN & CO.. Publishers,
361 Broadway, New York.

PRINTING INKS,

‘The samwnmc AMERICAN 1s ;irlnted with CHAS,
ENEU JOHNSON & CO. 'enth and Lombard
8ts., Phuadelphla. and 47 Bose St , opp. Duane, New York






