TR ST

]

N

[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyrighted, 1890. by Munn & Co.]

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES,

Vol. LXIII.—No. 4.]
EsTABLISHED 1845.

NEW YORK, JULY 26, 1890.

$3.00 A YEAR.
WEEKLY.

EXPERIMENTS WITH THE SIMS-EDISON TORPEDO.

On Tuesday, July 15, an exhibition of the Sims-
Edison electric torpedo was given at Willets Point, at
the entrance of Long Island Sound, in the presence of
a numerous gathering of representative naval and
army men and other guests. We have already describ-
ed and illustrated the general features of the torpedo
in this paper, and we reproduce our sectional view of
the same in order to recall to our readers’ mind its
general construction. It consists of a cigar-shaped
torpedo and motor case, within which is stowed away
upon a reel from one to two miles of controlling cable.
The cable is led out through a tube running parallel
with the axis of the torpedo and boat to a point aft of
and below the propeller wheel. Above the torpedo
proper, and rigidly connected thereto, is a float pos-
sessing the general outlines of a racing shell, and pro-
vided with two sighting poles by which its course can
be observed. The hull, if desired, can be filled with
cellulose or cork, in order to resist the effects of pene-
tration by shot. In actual trial it has been found to
be a very difficult object to hit. The cable is connect-
edtoa dynamo at the station, which 1nay be on the
shore or in a ship.

The peculiarities of its action as developed by these
features may be summarized thus: As the torpedo
progresses the cable is fed from out its body. The result
of thisis that there is no cable to be dragged through
the water; the torpedo progresses, but the cable re-
mains stationary, so as not to impede its speed. As the
source of electric power is in the station, there is no
limit beyond that imposed by the size of the cable and
electric motor to the power which may be transmitted.
The active explosive agent is contained in the sub-
merged torpedocase, and in advance of the bow of the
float. It, therefore, is the first portion to come in con-
tact with the hull of a ship. The instant it touches
the hull the motion of the craft will be arrested, and
the electric instruments on shore will at once testify to
such arrest of its course by the increased mechanical
strain put upon the motor, which would at once affect
the current. Finally the raking bow connection, which
is seen in the illustrations, enables it to give under ob-
stacles. This maneuver has been subjected to a severe

test, and the action of the torpedo in this way has
been found to be very perfect.

As it was exhibited on Tuesday, it was worked from
a shore station as shown.

The torpedo was lowered

CONTROLLING CABLE

| AT

in the water and the current turned on from the
switch board. At once the craft started into action,
and at a rapidly increasing rate of speed ran out into
the streamm. Before it stopped it had cowmpleted its
course of about a mile. Under complete control of the
operator on shore, it emerged from the station, and
describing a long and circuitous route in the water,
returned nearly to its starting point. The mile of
distance was completed in about three minutes, indi-
cating the attainment of a very high rate of speed.
When in full action the hull became nearly buried,
while quite a wave was thrown from the rapidly ad-
vancing bow. In some observations it has been noted
that the boat went so fast as to run away from the
wave it generated. All through its course triangula-
tion observations were taken at exaect intervals, in
order to determine its speed. These were in charge of
the corps of engineers attached to Willets Point.

The torpedo is built in four sections, which can be
taken apart or assembled in fifteen minutes; none of
the paris weighs more than 500 pounds. The motor
at full speed can absorb over 30 horse power available
| for propulsion. A speed of 22 miles an hour has been
obtained by it. The charge of 250 to 500 lb. of high
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explosive is to be exploded electrically by reversing
the current. The steering is also done electrically
through the agency of a polarized relay.

Its operation from a shore station is limited in extent
by the length of the connecting cable. In the large
torpedoes this will be two miles. In operation from a
war ship, it is proposed to run two or more boats along
a parallel course with the ship and close to it, receiv-
ing their motive power from the ship’s electric plant.
Here, as the ship and torpedoes will all progress alike,
and as the electric plant on board can supply power
for an indefinite period, the ship and torpedoes can
keep company for alimost any number of miles. When
the enemy is approached the course of the ship can be
arrested or its speed can be slackened, and the torpedo
sent ahead or to either side at high speed, in order to
destroy the enemy. For fort use a special form of case-
mate with conning tower and other necessary features
have been planned by the company. There is little
question that a number of these torpedoes could do
much to defend New York harbor, at the end of the
East River, between Willets Point and Fort Schuyler,
and at the Narrows, from entrance by hostile vessels.
Our thanks are due to Mr. Everett Frazar, the presi-
dent of the company, for courtesies received.

A Liquid Volatile Nickel Compound.

Nickel seems destined to startle the modern chemical
world. From being a comparative rarity, except on
plated goods, it became a common laboratory mate-
rial but a little while ago, then its title to be considered
an element was inpugned, and now it is both triumph-
antly reinstated and its vapor density, for the first
time, determined. These results have followed from
the researches of Mr. Mond and Drs. Quincke and
Langer, which were recently made the subject of a
paper before the Chemical Society. The investigation
owed its origin to the need for removing carbonic oxide
from producer gas, in order to use it in the gas battery
described in Mr. Mond’s presidential address at the
annual meeting of the Society of Chemical Industry
last year, nickel and cobalt being found to effect this
object.

Working in this direction, it has been found that a
direct compound of nickel and carbonic oxide, viz.,
Ni(CO)., exists, the new substance heing a colorless
liguid, volatile at ordinary temperatures, boiling at
43° C., having a specific gravity of 1-3185 at 17° C., solu-
ble in alcohol, benzine, and chloroform, and not acted
upon by dilute acids and alkalies. Its vapor explodes
when heated to 60° C. Its vapor density determined
by Victor Meyer’s method is 601, instead of the theo-
retical value, 5'9; from this, the atomic weight of
nickel is found to be 58. The metal itself can be ob-
tained from it in the form of brilliant metallic mirrors
of such purity as to form a splendid raw material for
the redetermination of the atomic weight. The mean
value obtained by reducing nickel oxide from this
source by heating in a stream of electrolytic hydrogen
was 5861, corresponding closely with that previously
accepted, viz., 58'52. This proves conclusively that
Kruss and Schmidt’s assertion that the metal hith-
erto considered to be pure nickel is contaminated with
another element, and that all data concerning it con-
sequently need revision, cannot be sustained, and re-
places nickel as we have always known it among the
elements.

The constitution of the compound Ni(CO), is still the
subject of the keenest speculation. Mr. Mond declined
to be ‘“drawn” on this point, admitting the tempta-
tion to represent it by some fascinating ring formula,
but contenting himself at present with a statement of
the facts. In connection with this curious body, it is
to be noted that no similar cobalt compound can be
obtained, thus establishing another method of differ-
entiation and separation between it and its twin bro-
ther nickel.

— .t ——————
Interesting and Useful Books.

Several years ago the writer, traveling abroad, visit-
ed a monastery, and among other curiosities shown
him was a series of bound volumes, the sides of which
were made of polished boards from the forests of the
country, showing the grain of the woods.

At first sight the volumes presented the aspect of
bundles of wood. But after a more careful examina-
tion it was found that they contain a detailed account
of the trees that they represent, On the back, the bark
has been detached in order to describe the title of the
book by its scientific and its common names.

One of the pages is formed by a broken piece of the
wood of the tree, showing its fibers and natural frac-
tures ; the other shows the wood when it has been
polished and varnished. At oneof the ends the fibers
are seen as they remain after the passage of the
saw, and at the other, the wood finely polished. Upon
opening the book, the fruit, the grain, the leafage and
other productions of the tree, the moss which general-
ly grows on the trunk, and the insects which live on
its different parts are seen.
printed description of the habits of the tree, the places
where it grows, and its method of growth.
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IT PAYS TO ADVERTISE IN THE SCIENTIFIC
AMERICAN.

In a letter to the publishers of this paper G. M.
Robinson, Esq., president of the Charter Gas Engine
Company, Sterling, Ill., writes that they are over-
whelmed with orders, and that ‘‘inquiries from the
SCIENTIFIC AMERICAN advertisement are so numerous
and from so many points, both foreign and domestic,
that we often wonder if there will ever be an end to
them.”

THE GYPSY MOTH IN MASSACHUSETTS.

The ravages of the gypsy moth (Ocneria dispar)in
Massachusetts have been of such a very serious nature
that, in March last, the legislature passed a bill creat-
ing a commission of three members, who were called
upon by the terms of the act to carry into execution
all possible and reasonable means and measures to pre-
vent the spreading and to secure the extermination of
the pest. Twenty-five thousand dollars was appro-
priated to defray the expense of the commission, and
this sum has been inoreased by a subsequent appro-
priation to $50,000.

In June, 1889, several caterpillars were sent to the
Hatch experiment station, at Amherst, which is a part
of the Massachusetts Agricultural College. Prof. C. H.
Fernald, of the Division of Entowmology, was absent in
Europe, but Mrs. Fernald, who had charge of the en-
tomological work during her husband’s absence, im-
mediately designated the insect as the gypsy moth
(Ocneria dispar, Linn.) of Europe. In November, 1889,
Prof. Fernald issued a special bulletin in which the
following interesting facts regarding the history of the
moth appear.

The gypsy moth is abundant in nearly all parts of
Europe, Northern and Western Asia,and it even ex-
tends as far as Japan. In 1817 the cork oaks of South-
ern France suffered severely from the attacks of this
insect. Onec of the papers of that time stated that the
beautiful cork oaks which extended from Barboste to
the city of Podenas were nearly destroyed by the cater-
pillars of the gypsy moth. After having devoured the
leaves and young acorns, they attacked the fields of
corn and millet and also the grape lands and fruit trees.
In 1878 the plane trees of the public promenades of
Lyons were nearly ruined by the same insect. In re-
gard to his personal observations in Europe, Prof.
Fernald says: ¢ Only last summer I saw the moths in
immense numbers on the trees in the Zoological Gar-
dens in Berlin, where the caterpillars had done great
injury; and the European works on entomology
abound with instances of the destructiveness of this
insect.”

Authorities seem to agree in stating that the intro-
duction of the gypsy moth into this country was acci-
dental. In 1870, Mr. L. Trouvelat, a Frenchman resid-
ing at Medford, was experimenting with silkworms,
and a few of these caterpillars were among the silk-
worms, and some of them escaped. It isa curious fact
that, although the insect has been in this country since
1870, it did not become a pest until last season, and ac-
cording to the entomologists of the United States De-
partment of Agriculture, had not, up to about March
1, found its way into the collections or been mentioned
in the check lists.

One of the first acts of the commissioners appointed
to conduet the campaign against the gypsy moth was
to advertise for specimens, for the purpose of ascertain-
ing if they were to be found in any other portion of
the State than about Medford and Malden. A num-
ber of specimens were received, but none proved to be
the gypsy moth. It is therefore deemed to be certain
that they are only found in this country in the same
region where they were originally liberated twenty
years ago. The section which has been devastated by
them extended last season three miles in length and
one in width, but this season the territory has been
extended until it is fifteen miles long and four wide.

As the depredations of this insect and the means
which are being used to check them are attracting
wide attention, the following minute description by
Prof. Fernald in its various stages of development
may be of interest, especially as the vigorous measures
which have been adopted in Massachusetts may result
indriving it to other localities.

This insect was first deseribed by Linneus in 1758, in
the tenth edition of his Systema Nature, Vol. 1, page
501, under the name of Bombyx dispar, and while it
has retained the specific nawme of dispar, the European
entomologists, since the time of Linneus, have given
several different generic names, as Liparis, Hypo-
gymna, Porthetria, Ocneria and Psilura, but I have
adopted that given by Staudinger in his Catalogue of
the Lepidoptera of Europe—Ocneria dispar.

Several different common names have also been
given to it in Europe, as the sponge moth, the gypsy
moth, the great-headed moth, the fungus moth and
others, but I have adopted the one used by the Eng-
lish entowmologists—the gvpsy moth.

The males are of a yellowish brown color, with two
dark brown lines crossing the forewings, one at the
basal third, the other on the outer third, somewhat
curved, and with teeth pointing outward on the veins,
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The outer ends of all the wings are dark brown. A curv-
ed dark brown spot (reniform) rests a little above the
middle of the wing, and asmall round spot of the same
color (orbicular) is situated between this and the base
of the wing, just outside of the inner cross line. A
similar spot rests near the middle of the base of the
wing. The fringes on the forewings are dull yellow-
ish, and broken by eight brown spots. The antenne
are strongly bipectinated, or feather-like. The fore-
wings expand about an inch and a half.

The females are pale yellowish white, with dark
brown cross lines and spots similar to those of the
males. The cross lines in both sexes are much darker
and more prominent on the forward edge of the wings
(costa) than elsewhere. In some specimens there is a
faint strip of brown across the middle of the wing
(median shade), and a toothed line across the wing
near the outer edge (subterminal line). The fringes of
the forewings have eight dark spots between the ends
of the veins, as in the males, and similar but fainter
spots often occur in the fringes of the hind wings.
The body is much stouter than in the males, and the
antennz are not so heavily feathered. 'The expanse
of wings is from one and three-fourths to two and three-
fourths inches.

The eggs are globular, about one-eighteenth of an
inch in diameter, nearly salmon colored, and with a
smooth surface. They are laid on the under side of
the branches, on the trunks of the trees, often below
the surface of the ground where the latter has shrunk
away from the tree, and not unfrequently on the
fences or on the sides of buildings. They are laid in
oval or rounded masses, often to the number of 400
or 500, and covered with ocher yellow. hairs from
the abdomen of the female. The eggs are laid in the
early part of July, but do not hatch till the following
spring. The caterpillars remain together, feeding upon
the leaves, and when not feeding they habitually rest
side by side on the branches and trunks of the trees.

The full grown caterpillar isabout an inch and three-
fourths in length, very dark brown or black, finely re-
ticulated with pale yellow. There is a pale yellow line
along the middle of the back and a similar one along
each side. Onthe first six segments following the head
there is a bluish tubercle armed with several black
spines on each side of the dorsal line, and on the re-
maining segments these tubercles are dark crimson
red. On the middle of the tenth and eleventh seg-
ments there is a smaller red tubercle notched at the
top. The whole surface of the body is somewhat hairy,
but along each side the hairs are long and form quite
dense clusters.

The pupa is from three-fourths of an inch to an
inch in length, and varies in color from chocolate to
reddish brown. On each side, at the base of the
wing covers, is a dark reddish brown, oval, velvety
spot. The wing cases are quite broad and reach to the
posterior third of the fifth segment. The antennz
cases are strongly curved, and are quite wide in the
middle. There are a few yellowish brown hairs on the
face and head, also on the first five segments, arranged
in broken circles or clusters, which are in longitudi-
nal and transverse rows. The cremaster or spine at
the posterior end is flattened, rounded at the outer
end, grooved longitudinally, and has twelve or more
minute hooks at the end.

The first aggressive move of the commission appoint-
ed to exterminate the gypsy moth was to send men
through the district infested with them, in the early
spring before the leaves were out. Where they saw
evidences of the eggs, they marked the trees. Then
gangs of men were sent around with torches and burn-
ed the places which had previously been marked. The
torches are made of sheet iron and asbestos, whichis
saturated with kerosene. The handle of thetorch is
so arranged that it can be lengthened or shortened as
required. One hundred men were employed in this
work, and it was carried on vigorously until May 1,
when the eggs began to hatch and the burning was no
longer of any avail. Then the spraying of the trees
with Paris green was commenced. One pound of the
powder was put into 150 gallons of water. A hogshead
containing this mixture is placed on a dray, and it is
drawn by a horse from place to place. Large force
pumps are placed upon the hogsheads, and with two
men upon the brake and another tostir up the liquid,
so that the poisonous element will not all settle at the
bottom, the remedy has been very effectually applied.
The 10th of July is the date when the cocoons begin to
be formed, and in two weeks thereafter the moth ap-
pears.

The third line of effort which the commission has
_pursued is the appointment of inspectors whose duty
it is to prevent the moths from being carried from the
section where their depredations have become of a
serious nature to adjoining regions where they are
yet entirely unknown. One hundred men are thus
employed. There are two superintendents and one
foreman to each gang of five men. The foremen receive
$2.50 per day each, and the men $1.75 each. Every
street leading out of the gypsy moth region has been
covered by these inspectors, and teams leaving the
town are all examined by them. These officers carry
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long-handled dusters with which to brush the insects
to the ground, when they are destroyed.

The gypsy moth is reported as feeding upon the
leaves of apple, cherry, quince, elm, linden, maple,
balm of Gilead, birch, oak, willow, wisteria, Norway
spruce, and corn. Many trees in the infested district in
Massachusetts have been defoliated, and when the in-
sects in large numbers attack tree or shrub, they
generally strip them of their leaves. Entomologists
in Europe state that if the insect should get a foot-
hold in this country, it would become a far greater
pest than the Colorado potato beetle, because it is
prolific and feeds on so many different plants, while
the potato beetle confines itself to a small number.

The work of destruction does not appear to be aided
by any parasite, as is the case with many other insects,
though the United States Entomological Department
claims that the insect has a number of natural enemies.

As to the results of the vigorous figzht now going on
against the gypsy moth, it is probably too eariy to
judge accurately. In reply to a communication, Mr.
W. W. Rawson, chairman of the commission which
is conducting the campaign, says: * The people say
that a great work has been accomplished.”

The commonwealth of Massachusetts, by her vigor-
ous effort to stamp out the gypsy moth, has placed
the whole country under obligations, for it must be
plain, from the facts above presented, that if such
measures are not taken whenever and wherever it
appears, it is liable to become the most dangerous
pest with which we have yet been afflicted.

—_— et r—
Dampness,

It is not to be wondered at that the ancients regard-
ed water as one of the elements of which all things
are composed; for it is a truth demonstrated by
modern chemistry that almost all natural objects con-
tain a large proportion of water. Not only the plants
that drink the summer showers, and show by their
juicy succulence that they have incorporated the liquid
streams into their substance, but the very soil in
which these plants grow, and the solid rocks them-
selves, contain a large proportion of water. And,
when we take away from animals, and even from man
himself, the water which they contain, the amount of
solid residue left behind is surprisingly small. It is
true that, in all these cases, our senses give evidence
of the presence of water, and do not require the cor-
roborative testimony of chemical analysis. The moist-
ure adhering to soil and to rocks, the juice of plants,
and the blood and other fluids present in animals, all
evidently acknowledge water as one of their chief con-
stituents and testify plainly to the presence of this
liquid. But if we were to suppose that water is always
absent from those substances which to our senses give
no evidence of its presence, we should commit a great
mistake. The dry and solid rock consists largely of
water ; and clay, though baked in the summer sun and
dried in the summer breeze, cannot be robbed of all
its moisture. When the washerwoman buys fourteen
pounds of transparent and apparently perfectly dry
soda, she in reality pays for nine pounds of water, and
gets but seven pounds of real soda, instead of the four-
teen that she supposes she is getting. In short, water
is present everywhere—in the dry wood that has for
years formed our furniture, and evenin the apparently
perfectly dry dust that blows about our streets. Even
the air, on a dry and sultry day when everything is
parched and when every breath seems to burn our
throats, is charged with moisture. That warm and ap-
parently dry air contains moisture is easily proved.
An ice piteher becomes covered with dew, not because
the pitcher sweats through from the inside as it is said
to do, but because the water held in suspension by the
hot air, even when apparently dry, contains a consider-
able amount of moisture. Procure a small quantity of
salt of tartar, a cheap drug that may be obtained from
any apothecary, and, on a dry day, lay it on a common
plate, and expose it to the atinosphere. In a short
time it will have attracted from the air an amount of
water sufficient to dissolve it, and it will have become
converted into an apparently oily liquid, called by the
old chemists who did not fully understand the changes
that take place, oil of tartar. The experiment will be
more convincing, perhaps, if the salt with its contain-
ing vessel—which in this case, however, should be as
light as possible—be placed in the pan of a moderately
delicate pair of scales, and carefully counterbalanced.
In this case, the abstraction of the moisture from the
air is rendered evident by the gradual increase in the
weight of the salt and the descent of the pan in which
it is placed.

If, then, moisture may be regarded as everywhere
present, it becomes a nice point to determine when
anything, such, for example, as the air we breathe,
our houses, beds, clothes, ete., may be considered damp.
To look for perfect dryness would be a vain search ;
nor would it do us much good if we could find it.
Perfectly dry air would remove the moisture from our
bodies so rapidly that we should wither as if smitten
with the blast of the simmoom. Insuch an atmosphere,
out throats would be parched as if in an oven, plants
would wither; and nature become one universal
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desert. But, on the other hand, air that is too moist
—that is to say, air that is really damp—produces
effects that are equally disastrous. In such an
atmosphere, metals rust or corrode, vegetable mat-
ters rot, and the growth of fungi, such as mildew,
mould, ete., is greatly promoted. Airin this condition
is universally regarded as unwholesome ; and it con-
sequently becomes an important practical question
to determine when our dwellings are really damp,
and to distinguish between this condition and
that in which bodies may be considered as ordinarily
and properly moist. Theoretically, the question is one
that is not easily solved ; but practically, it is not so
difficult. Let us consider the case of the air; and find
out, if we can, what the conditions are in which it may
be said to be damp.

When perfectly dry air is brought into contact with
bodies containing water in a free state, there instantly
begins a strife for the possession of the liquid. Since
water evaporates at all temperatures, even when it is
frozen solid, the air surrounding the moist body be-
comes loaded with vapor, and, as it then gradually
mixes with the air in its neighborhood, its place is
supplied with drier air, until the whole air contained
in the room or vessel has been saturated with water.
The point at which this saturation occurs depends
chiefly upon the temperature of the atmosphere. On
a warm day the air is dry, not because there is little or
no water present in it, but because, owing to its high
temperature, it is capable of receiving and retaining a
considerable additional quantity of moisture. Inother
words, air and everything else ig capable of holding in
its substance a certain definite quantity of water. If
the amount of water present is so great tbat it appears
in the form of moisture, or if the proportion even ap-
proaches the limit which the body is capable of hold-
ing even before it becomes evident to our senses, we
call it damp. Absolute dryness, then, is to be carefully
avoided, and so is that degree of moistness in which
objects part easily with the water which they hold.
The evil effects of the first condition are to be seen in
the dry and oppressive condition of an atmosphere
heated by a stove or furnace ; the results of an excess
in the opposite direction are most clearly seen in un-
wholesome basements and damp and malarious cellars.
The best means of determining and regulating the
amount of moisture in our dwellings is an important
one.—The American Engineer.

Food from Wood.

Probably no modern science presents a wider fleld
for speculation than that of chemistry, and more es-
pecially, perhaps, that branch of the science which
treats of organic compounds. Since the day when
Wohler overthrew for ever the notion that organic
substances were exclusively the products of the opera-
tion of a so-called vital force, by his discovery of the
synthesis of urea, a great number of bodies, hitherto
obtained only in nature’s laboratory, have been suec-
cessfully built up as the result of a careful and most
minute study of their exact nature. The discovery of
the preparation of substances by artifice, more par-
ticularly the dyes, has, as a matter of course, influenced
very considerably home and foreign industries. What
shall be said, then, when chemistry promises to solve
hard problems of political and social economy ?

In an address delivered at Heidelberg, by no less
eminent an authority than Viector Meyer, it is an-
nounced that ‘‘ we may reasonably hope that chemis-
try will teach us to make the fiber of wood a source of
human food.” What an enormous stock of food, then,
will be found, if this becomes possible, in the wood of
our forests, or even in grass or straw. The fiber of
wood consists essentially of cellulin. Can this be made
to change into starch ? Starch has exactly the same
percentage in composition, but, as every one knows, it
differs very much in its properties, and the nature of
its molecule is probably much more complex. Cellulin
is of little or no dietetic value, and is not altered, like
starch, in boiling water. It readily gives glucose when
treated with sulphuric acid, as is easily shown when
cotton wool, which is practically pure cellialin, is mere-
ly immersed in it. Starch gives the same product
when boiled with weak acid.

The author further quotes the researches of Hellrei-
gel, which go to show beyond dispute that certain
plants transform atmospheric nitrogen into albumen,
and that this process can be improved by suitable
treatment. The production, therefore, of starch from
cellulin, together with the enforced increase of albu-
men in plants, would, he adds, in reality signify the
abolition of the bread question. It must be borne in
mind, however, that theory, fascinating and promis-
ing though it may be, is not always capable of being
followed up by a practical result.—Kuhlow.

—

Population of New York City.

The first or preliminary official returns of the census
of 1890 give 1,513,501 as the present population of the
city of New York, being an increase of a little more
than 25 per cent within ten years. One million two
hundred and six thousand two hundred and ninety-
nine was the population in 1880.
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This is a light, strong and portable exhibitor for
facilitating the display of a number of umbrellas,
parasols, canes, etc., permitting free access to any of
them, while the device may be quickly separated into

KNISELY’S UMBRELLA OR PARASOL EXHIBITOR.

parts which can be closely packed for transportation.
It is a patented invention of Messrs. Abraham Y. and
John P. Knisely, of Steelton, Pa. The device may be
made in either rectangular or circular form, though
the former style only is shown in the illustration. It
has two similar side frame sections connected together
at their lower ends by arched foot pieces, and at their
graded upper ends by inclined top rails of undulating
form. Between each adjacent pairof the upright bars
are horizontal braces at graded intervals of height, the
lowest braces being in front and the highest at the
rear. From each horizontal brace two parallel guide
strips are downwardly extended and attached by their
lower terminals to the foot pieces, the guide strips re-
ceiving and supporting movable transverse socket-sup-
porting bars, each socket bar being elevated above the
one preceding, considered from front to rear. To af-
ford support for the upper ends and lateral braces for
the structure, composite eross bars are provided, each
composed of two rods held in the same plane by a num-
ber of rings, each ring being located directly over a
socket when the parts of the frame are assembled. The
ring bars are attached to the frame by depending
hooks fitting in eyes on the upright rods.
_———.tr——
BOLT THREADING MACHINE.,

The Wiley & Russel Manufacturing Company, of
Greenfield, Mass., have recently brought out a bolt
threading machine which we herewith illustrate. It is
a machine for threading bolts and pipe and for tap-
ping nuts, to which can be attached a cross slide and
tool rest for cutting off stock. Fig.1 shows the plain
machine having back gears which can be thrown in or
out as in a lathe, with a hollow spindle. The dies are
carried in two equal wheels set side by side controlled
by a right and left serew, each die being divided, the
half in one wheel opposite the half in the other, sothat
a complete meshing die is made by bringing the wheeis
together, and the finished screw released by separating
them, thus saving running back over the threads.

Fig. 2 shows the same machine with the cutting off
attachment added, and has also a serew attached to the
carriage passed through the bed underneath the head
of a nut driven from the spindle by change gears. By
putting on the proper gears, greater accuracy of pitch
can be secured in cutting serews than is possible when
dependence is placed on the die alone. An extra

Fig. 1.—BOLT THREADING MACHINE.

Scientific Amervican,

chuck on the back end of the spindle is provided for
holding firmly long work, as in cutting off stock. The
back of both machines forms a cupboard for the recep-
tion of dies, etc., not in use,-and with both is furnished
a countershaft with friction clutches.

¢ [
-

AN IMPROVED SURVEYOR’S INSTRUMENT,

The accompanying illustration represents a readily
applied improvement in the stands of theodolites and
field transits, whereby the telescope can easily have its
height adjusted after the instrument has been leveled.
The invention forms the subject of a patent issued to
Mr. John R. Hanlon, of Pennington, N. J. A boss de-
pending from the limb or upper plate is recessed to
receive the tapering upper end of the spindle, as shown
in the sectional view. A cylindrical sleeve fits on the
spindle below the boss, and turns thereon, a clamping
collar surrounding the sleeve at its lower end, and a
clamping serew engaging this collar by means of lugs
or ears to bind the sleeve when necessary and prevent
its turning on the spindle. A spring catch is also fast-
encd securely to the clamp, and fitsinto a groove run-
ning completely around the inner sleeve, to prevent
the possibility of the transit accidentally slipping from
the spindle. The outer surface of the sleeve above
the clamp is screw-threaded to engage the similarly
threaded interior surface of an outer cylindrical sleeve,
the upper end of which screws upon the boss depend-
ing from the upper plate. This outer sleeve has longi-
tudinal slits extending upward from its lower end, sur-
rounded by a clamping collar with clamping screw.
When the bottom clamp is loosened the instrument can
be turned laterally to any desired angle, and when
the upper clamp is loosened the outer sleeve may be
screwed up to any desired height on the inner sleeve.
By this means the telescope has its height accurately
adjusted after being leveled. It is not necessary that
the spindle extend up into the boss, as the attach-
ment can be made without altering the original spin-
dle. the inventor having added the attachment to his
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HANLON’S SURVEYOR’S INSTRUMENT.

own transit, and describing the working of theinstru-
ment therewith as very accurate and complete.
—_— et ere——
Paper in Japan.

In Japan, as is well known, it has long been cus-
tomary to manufacture a multitude of articles, from
overcoats and window panes to string and pocket hand-
kerchiefs, out of paper, but the Japanese government,
not content with these feats of national ingenuity, is
just now bestowing great attention on the paper indus-
tries, and experimenting with pith, old silk rags, and
many kinds of vegetable substances, with a view to
other employments of paperin the arts. Mr. Liberty,
in his recent paper read before the Society of Arts,
London, describes a visit that he made to the govern-
ment paper factory at Shiebu-Ogi, where he watched
hundreds of intelligent little Japanese girls and women
preparing the “ mitsumata,” or bark of the famous
‘“‘paper mulberry tree,” and arranging the snowy
layers of pulp on the rectangular straining sieves.
Toughness and a silk-like surface are the usual charac-
teristics of Japanese paper, which, in spite of our
recent progress in this department of the arts, still
remains far superior to European paper.

—_— e tr—

THE Secretary of the Navy has ordered that the new
war ship Baltimore shall be commissioned to convey
the remains of the late John Ericsson to Sweden, his
native country. The highest honors will be paid to
the memory of the great engineer,
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AN IMPROVED SCREEN ATTACHMENT FOR
WINDOWS.
The accompanying illustration represents an improve-
ment in that class of devices in which the screen pro-
per is connected with the sliding sash, to be drawn out

HORTON’S SCREEN ATTACHMENT FOR WINDOWS,

and stretched when the sash is raised. It has been
patented by Mr. William J. Horton. The lower edge of
the screen is nailed or otherwise secured to the window
sill on the inner side of the bead, the lateral edges of the
screen being connected with and sliding on vertical
rods on the inner sides of the jambs of the window
frame. The upper edge of the screen is secured to the
recessed under side of a wooden cross bar detachably
connected with the lower portion of the sash by means
of catches. The under side of the screen bar is re-
cessed, and its front edge extended downward to adapt
the bar to cover the screen when folded beneath it,
whereby the screen will be concealed from view and
protected from wear and injury, the bar also forming
an unobtrusive and-ornamental cap for the bead of
the window =ill. A similar screen attachment is pro-
vided for the upper sash, except that brackets are sub-
stituted for catches. The screens may be made of
fabric or woven wire.

For further information relative to this invention,
address Mr. John Menger, No 166 Hollis Street, Halifax,
Nova Scotia, Canada.

—_————r—

Beetles in Furniture.

The long imprisonment of beetles within furniture
is treated of in the last report issued by the New York
State Museum of Natural History. It is suggested
that when such cases occur, the conditions may bring
about a lethargic state in which respiration and accom-
panying phenomena are almost or entirely suspend-
ed through the complete exclusion of air by the rub-
bing, oiling, and varnishing or other polishing the
furniture has undergone. This instdnce of the im-
prisonment of a beetle Science cities from Zhe Illus-
trated American: ‘‘In 1786 a son of Gen. Israel Put-
nam, residing at Williamstown, Mass., had a table
made from one of his apple trees. Many years after-
ward the gnawing of an insect was heard in the leaves
of this table, which noise continued for a year or two,
when a large long-horned beetle made its exit there-
from. Subsequently the same noise was heard again,
and a second insect, and afterward a third, all of the
same kind, issued from this table leaf; the first one
coming out twenty, and the last one twenty-eight,
years after the tree was cut down.”

Fig.2.—BOLT THREADING MACHINE WITH CUTTING

OFF ATTACHMENT,
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A HAND REST FOR PENMEN.

The illustration represents a device designed to con-
stitute an elastic cushion or rest for the hand in writ-
ing, whereby the muscles of the arm will be relieved of
the weight of the hand, and a general freedom of

ELLIY- HAND REST FOR PENMEN.

action and elastic hold and pressure of the pen on the
paper will be secured. It has been patented by Mr.
George F. Ellis, of No. 898 Third Avenue, New York
City. The device is preferably formed of spring wire,
bent as shown, that part of thewire coming against
the flesh being preferably covered with a flexible
sheathing, such as a piece of rubber tube, and forming
also a pad adapted to give only a soft or gentle pres-
sure on the hand. The lower end of the coil or cush-
ion is not covered with rubber, and is flattened down
to reduce friction upon and facilitate its movement
over the paper when writing. The whole device is
readily removed from the hand when not required by
simply springing the wire sufficiently for
such purpose.

—_— et tr——

AN IMPROVED FOLDING TABLE.

The illustration represents a table de-
signed to be folded up and opened in sub-
stantially similar manner to an umbrella,
occupying but little room when closed,while
capable of being so decorated that when
opened for use it will constitute an orna-

by a bow spring, such as commonly employed to hold
an umbrella open. As the ball is drawn upward to
open the table, the lower strands of the rope are also
drawn upon to cause each leg to assume a horizontal
position at the base of the standard. After the table
has been secured in the open position, the slack of the
rope is passed into the standard and the ball replaced,
as shown in Fig. 1. Any desired material may be em-
ployed, with perhaps a margin of fringe, and a curtain
to be secured to the runner, in such way as to hide the
operative parts without interfering with their action.

AN IMPROVED BLASTING CAR.

A car specially designed for firing a blasting charge
in a quarry, street, or other place, without injury to
persons or property from the flying material thrown
up by the explosion, is represented in the accompany-
ing illustration, and has been patented by Mr. Andrew
R. Shannon. The platform of the car has a strong
rectangular frame of wood, its corners re-enforced by
metallic binding plates, and the sides of the frame
bound together by suitable cross rods, and on this
frame is formed a bottom of two layers of planks to
support a load of stones, pigiron, earth or any other
heavy material to hold the car in place. The wheels
are preferably of wood, with iron bandsto withstand
concussion, and each has a steel tire adapted to run on
wooden tracks, the axles being preferably of metal and
square in cross section. Below the main bottom of
the car is a false bottom, also formed of two layers of
planks, the lower one covered on its under side with
half inch boiler iron or steel. The false bottom is sup-

ported on vertical bolts, as shown in the sectional
view, whereby such bottom may be raised and lowered
as desired, and so the bottom can slide upward on
them, and between the two bottoms are held springs,
making the false bottom yielding in case of pressure
from underneath. On the front beam of the car frame
is a caster wheel, to facilitate moving the car from

mental piece of furniture. It has been pa-
tented by Mr. A. J. Delavigne, of No. 119
Barracks Street, New Orleans, La. The
table has a central standard, hollow for
most of its length, and having a slot in
opposite sides. A slight distance below the
top of the standard a series of straight ribs
is hinged, radiating from the center, each

rib having a stretcher rod hinged at one
end to the rib and at the lower end to a
traveler sliding upon the standard. Upon
the upper end of the standard is a hollow
ball or equivalent ornament, with attached
sleeve, by which it can be readily placed on
or removed from the standard, as shown in
Fig. 3. The traveler in the central stand-
ard has a cross bar extending through the side slots,
a rope extending from this cross bar to attachment
within the ball at the top. Below the traveler the
rope is divided into four strands, extending out
through openings, in each of which a friction roller
is journaled, and each strand being secured at its
outer end to aleg. The inner side of the leg is straight
and the iegs are adapted to be folded up against each
other, when their lower ends may be inserted in a fer-
rule, as shown in Fig. 2. When the table is to be set
up, the ferrule is removed, and the central ball drawn
up with its attached rope or cord, the latter drawing
up the traveler and carrying theribs to a horizontal
position, the traveler then being held in such position

DELAVIGNES FOLDING TABLE.

SHANNON’S BLASTING CAR.

place to place, the car being designed to be moved into
position over a trench in a street, or other exposed
locality in solid rock where a blasting eharge is to be
fired. The car is also patented in Canada, and was used
with best results in the construction of water works at
Belleville, Kingston and Napanee, Ontario, many miles
of trench being excavated in the streets and through
the business parts of the above cities, and not a single
light of glass was broken in the whole work on which
the car was used.

For further particulars in relation to this invention,
address Messrs. Moffett, Hodgkins & Clarke, Syra-
cuse, N. Y.

-

The Names of American Scientists for the Titles
of Practical Electrical Units.

As our readers are aware, the custom of naming
electrical units from the great investigators and
students of the science, so far to the exclusion of
Americans, has become firmly established. Almost
the only break recently to be noticed is in the attempt
to get a name, ‘‘ mho,” for the unit of conductivity
by reversing the letters of the unit of resistance, the
‘ohm.”

Accordingly, the American Institute of Electrical
Engineers have taken the matter in hand, and in pur-
suance of a resolution offered at a meeting of June 17,
1890, by Mr. Francis B. Crocker, propose that Ameri-
can scientists should receive recognition. They pro-
pose that Benjamin Franklin and Joseph Henry, one
or both, should be thus honored. As the latter was
the discoverer of self-induction, his name should cer-
tainly be given to the practical unit of this function.

At present this unit indicates another departure
from the ‘‘personal name™ systewm, being termed a
quadrant—certainly a very confusing title from its
other applications. Henry’s discovery of self-induc-

tion was published as long ago as 1832 in Silliman’s

© 1890 SCIENTIFIC AMERICAN, INC.

lJournal. For the honored name of Franklin no place
is as yet proposed. The disagreeable ‘‘mho”™ might
well be relegated to obscurity and * Franklin” put
in its place.

AN IMPROVED ADJUSTABLE AXLE NUT.
A nut designed to be conveniently adjusted for
taking up the end wear of vehicle hub boxes and

i /4 L e
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AXLE NUT.

washers is represented herewith, Fig. 1 showing the
operation of adjusting the nut. The set screw is loos-
ened and moved down the slot, thereby turning
the inner part so that the thiecker portions of
the cams come opposite, thus extending the nut
inwardly until in contact with the box, the outer
part remaining stationary against the shoulder
of the axle. Figs. 2 and 3 are perspectives of
the two parts detached, showing the form of the
engaging surfaces, the set screw, and the slot in
which it is moved. This device obviates the neces-
sity of fitting the washers, as they may be used of any
thickness, and worn completely out before renewing,
always insuring a firm and smoothly running wheel.
Persons desiring to inquire further into the merits of
this invention may address the patentee, J. M. Thorp,
of Santa Rosa, Cal. A full-sized model will
be furnished to those desiring such on re-
ceipt of $1.

Patents that Pay.

‘“You have seen those toy woolly dogs
which jump about on Fourteenth Street,”
said Thomas Harncroft, a patent lawyer,
recently, ‘“ which are made to dance by press-
ing a little rubber ball. Well, the man who
invented those made over $6,000 out of his
patent. The old-fashioned ‘returning ball’
coined a fortune for its inventor. Even the
man who patented the hooks on lace shoes
gets over $300,000 a year in royalties for them.
There is a fortune in small patents if you hit
the popular taste.”—1N. Y. World, July 17.

———————— e —
AN IMPROVED BLOCK AND CLEVIS FOR LOG
WAGONS,

The illustration represents a device for
holding logs in place on a wag:on, sled, or
other vehicle, and consists in a triangular
block adapted to rest upon the bolster, a
clevis pivoted to the bolster in such a man-
ner that it may be swung upwardly upon
the block, with a peculiarly formed key for holding the
clevis in position. This invention has been patented
by Mr. William H. Miller, Sen., of Wyandotte, Ark.
The clevis to hold the triangular blocks in position is
pivoted to the bolster by a. pin which passes through
the bolster and both arms of the clevis, the latter
swinging vertically on the pin. The clevisis held in
its uppermost postion, to hold the blocks in place to
support a log, by means of an angular shaped key pre-
ferably made of flat iron. The key fits in a hole near
the upper edge of the bolster, and has on its upper
edge a lug, to be moved in a recess in the edge of the
hole, whereby the key is held in place. The key is pre-
ferably attached to the bolster by a chain, to prevent
its being lost or mislaid.

MILLER’S BLOCK AND CLEVIS FOR LOG WAGONS.
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Sorrespondence.

Remedy for Ants,
To the Editor of the Scientific American :

In reply to Mr. C. T.’s request about *‘ Ants,” July 5,
1890, SCIENTIFIC AMERICAN, desire to state : Buy one-
half pound or more corrosivesublimate, powder it very
fine, and strew the same sparingly on the ground about
the India rubber tree, also in the crevices, nests, and
trails of the ants, and I guarantee the ants will leave
your lawn and premises as quick as they have come.
Corrosive sublimate is a deadly poison, and should
be handled with care. F. H. C. MEY.

Buffalo, N. Y., July 6, 1890.

Estimating the Cost of Building.

A correspondent (H. C. R.) in The American Builder
gives the following short way to estimate the cost of a
plain house.

I first conmence with the excavation.

Each cubic yard of dirt to be left on lot as thrown
out, 20 cents. All sand and clay to be used by con-
tractor free that is found in cellar and trenches.

Stone to be of freestone rock work, face 25 cubic feet
to the perch, at $3.50 a perch.

Cellar, 12 by 24, to cost :

Grates, $1 each.

Outside cellar stairs, complete with doors, $6.

Now, the lower fioor, joist, bridging, flooring and
time, each square, $12.

Second fioor, the same a square, $12.

Upper tier of joist, lumber and time, per square,
$2.

Roofing, per square, rafters, lath, sea green slate
and time, $7.50. Coping, per foot, 10 cents. Chimney
backs, each back, 75 cents. Flashing, per, foot, 8
cents.

Cornice.—Plain cornice, per lineal foot, flooring,
fillet and time, 15 cents.

Siding.—All sides where siding is to be used, siding,
studding and time, per square (10 by 10 feet makes a
square), $3.60.

Partitions.—Studding and time, each square, $1.75.

Bozx stairs.—Each flight (no rail), lumber and time,
$12. With rail and baluster at landing, $19.

Doors.—Door frames, doors No. 1, locks and butts,
casing and time, each door, $6.50. No. 2, $5.50.
Front doors and transom, $10.

Windows.—Each window, sash and glass, $6.50;
frame, casing, time and locks, $5.

Base.—Each room, lumber and time, per room,
$3.50.

Pantry.—Shelves, common way, lumber and time,
from 6 to 8 shelves, $4.

‘Wainscoting.—Per lineal foot, time and lumber, 20
and 25 cents.

Spouting. —Per foot, put up, 10 and 11 cents.

Veranda.—Per foot, face measure, turned posts,
brackets, tin roof and spindle work, $3.50 and $4.

Chimneys.—Per foot, 75 cents, 90 cents and $1.

Mantels.—Each mantel, slate and hearths set in
place, $18 and $20.

Painting.—Per square, $1.25, $1.50 and $1.%75.

Sundries.—Such as door bumps, sash lifts, hooks,
strips, ete.

Any new beginner that makes his estimates accord-
ing to this rule will save at least one-third the figuring
and is just as correct as the long way. I know this to
be the fact, as T use this same rule in all of my estimat-
ing. If this is of any benefit to my brother chip, he is
welcome to it.

40

Unifreezable Dynamite.

This invention is due to Herr Edward Liebert, Ber-
lin, and it consists in adding a small percentage of a
chemical ingredient either to the nitroglycerine or to
the dynamite itself. Having, says Iron, so recently
pointed out the dangers attendant upon the operation
of thawing dynamite, because that operation is so
seldom carried out in a proper manner, we need not
now dwell upon the subject. We will only observe
that the reports of H. M. inspectors of explosives show
that the most fruitful source of accidents with dyna-
mite is the thawing of the cartridges, which freeze at
the comparatively high temperature of about 40° Fahr.
The ingredient added by Liebert does not commence
to freeze at 35° below zero, and il in no way detracts
from the strength of the dynamite to which it is added.
On the contrary, it slightly increases its effective power,
being in itself explosive. The unfreezable dynamite is
also said to be somewhat less sensitive to concussion
than ordinary dynamite. Sir Henry Roscoe, F.R.8.,
has subjected unfreezable dynamite to exceedingly
low temperatures, and he reports that Liebert’s inven-
tion ‘“is of great value and importance, as rendering
solidification practically impossible, and therefbre
greatly diminishing the liability to chance explosion,
by avoiding the well-known danger incurred in melt-
ing the frozen nitroglycerine.” We are glad to notice
the advent of such an invention, the public importance
of which cannot be overrated.

Two Great Rallway Enterprises.

The construction of a railway across the Sahara
Desert to unite Algeria with the Soudan, and the laying
down of a line across Siberia to connect the European
gsystems with the extreme Orient, are two works of
stupendous magnitude that are being undertaken re-
spectively by France and Russia. Both proposals
have been long under consideration, but it is only
lately that they have received the necessary sanction
of the governments. The idea of the French in con-
structing a line across the Sahara is to put their three
possessions—Algeria, Senegal, and the Gaboon-Congo
—into direct communication with each other, and at
the same time to open up to commerce the vast area of
territory which French exploration proves to be well
worthy of the enterprise. Instead of being a desert, as
was represented by popular ideas, the Sahara is highly
productive in parts on account of its being well watered
by rivers and lakes. The climate is mild and equable,
and eminently suited to agriculture. The first diffi-
culty in connection with this Trans-Saharan railway
was the selection of the point from which to start.
Both Senegal and the Gaboon-Congo are peculiarly
suitable on account of their proximity to the territory
which has to be truversed, but Algeria was selected on
account of its value as a base of penetration. The
work will be very costly, the estimated expense of lay-
ing the line in the midst of the desert being about
£3,500 a mile. When completed the line will tap the
Soudan and the region watered by the Niger, and will
immediately connect it with the Mediterranean. The
work has already been begun under authority of the
government. The railway across Siberia owes its initi-
ative to the activity of Greneral Armenhoff. Its com-
pletion will necessitate the laying down of 4,200 miles
of rails, and it will stretch from the west of the river
Oural to the Russian port of Vladivostock, on the Sea
of Japan. The line will naturally take a southern
route, so as to avoid the forests and the animosity of
the natives, and it will take in the rich mineral dis-
trict lying between Lake Baikal and the river Amoor,
where petroleum is especially found in great abund-
ance. Theline has already penetrated a little way into
Siberia, and has now reached the town of Tjumen.
The work will take many years to complete it, but it
is stated that the railway will become valuable as a
means of stimmulating commerce with China before it
reaches its eastern limit.
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The Kitchen Sink.

The Mechanical News discourses as follows on a fix-
ture of much importance in domestic economy, cleanli-
ness, and health :

First as to the material—we all know by heart the
undeniable statement which appears on so many pro-
minent signs, that ‘* Cast Iron Sinks.” The same re-
mark might be made of lead, earthenware, and even of
wood, in the same connection.

Each material has its peculiar merits and demerits.

Items for cast iron: It is cheap and non-porous.
Against it: It gets rusty and unsightly, unless zine-
coated by that process so inappropriately termed * gal-
vanizing.”

A lead sink of course means a lead-coated sink—
generally of wood. It does not get rusty; but it does
get wrinkled like unto the visage of Methuselah dur-
ing, say, the last 900 years of hislife. Fewer dishes,
ete., are brokep in a lead-lined sink than in one of iron,
for obvious reasons.

A non-lined wooden sink is an abomination. It gets
foul in spite of soap, sand, and scalding, and is not
durable.

Nearly every sink in every fifty houses you may name
is too small to take in a self-respecting dish pan. It
might be laid down as a broad general principle that
sheep and beeves grow about of certain sizes; that
roasts of mutton and beef come of about certain sizes;
that dishes have to be big enough to hold them : and
that sinks should be big enoughl to take in the dish
pans which are to hold those dishes.

Next memorandum : The average servant girl will
choke up any sink outlet on the market. We must
circumvent her by either making a non-chokable out-
let, or providing easy means of removing the obstacles,
once in them.

Some day some bright dealer will put on the market
a sink trap which can be removed by the average
kitchen servant, or at any rate by her bond servant—
the alleged master of the house—and which can, when
so removed, be opened out lengthwise, and flushed free
fromn grease coatings and from anything which may
have lodged in the way of an obstruction.

The entire strainer device needs to be reorganized on
a dividend-paying basis. There should be quite a deep
and long recess between the bottom of the sink and
the trap ; and the upper strainer should be flush with
the bottom of the tank ; flat and level ; readily remov-
able, and strong enough not to be in danger of break-
age. The under strainer should have very fine holes;
should thoroughly protect the trap from the entrance
of solid matter ; and should be screwed in so as not to
be removed without some little trouble.
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like those of stationary washstands, to swing back out
of the way. One thing is certain : If there is a pump at
the sink, it should be so arranged that its barrel should
not take up half the sink and its handle about one-
quarter of the kitchen. The pump should be set at
the end of the sink next the wall, or most out of the
way ; this preferably at the right hand side, because
most people are only right-handed instead of both-
handed ; and the handle should swivel out of the way.
The contrary extreme is sometimes gone to ; the handle
is 80 close to the wall that the operator barks his or
her knuckles three times out of a possible four.

If the sink pump is also arranged with a by-pass so
that it supplies or forces the water to the tank in the
attic, then it should surely be so arranged that the
soloist can change hands while executing an adagio.

There are two things which can be done with the
space under the sink. _

One is tofill it in, and thereby offer a premium on the
closet thus formed, with a choice selection of wet house
cloths, cinquecento serubbing brushes, saucers of stove
polish, back number gaiters, ete.

The other is to leave the space clean and open, with-
out even a projecting leg to support the sink.

I think, the writer adds, that good housewives will
vote for the open space.

I am not certain but that the sink should stand out
from the wall half an inch, for anti-croton-buggian
reasons.

Its anterior angles should be rounded to a gentle
radius to prevent the lodgment of greases and to facili-
tate cleaning.

—-

Electric Power Rates.

In our last issue, says Electrical Engineer, we gave
a few illustrations of the manner in which the electric
power business had now come prominently to the front
as a means of providing daytime work for central sta-
tions. It is to be borne in mind that the motor busi-
ness depends largely for its success upon the rates at
which the consumer can secure his current. We have
received within the last few days the new schedule of
power rates recently adopted by the Brush Company,
of Baltimore, ‘ after a very careful consideration.” It
is as follows :

Yo DOIBE POWEr. ... couienrerenneeniieniecsnnnccennnes $2 50
M (0 “ . 3 w
% “ 3

00 O UU i GO
b

10 “ “

This scale, which went into effect on July 1, seems
reasonable for a city presenting such concitions as
Baltimore does, with a large population engaged in a
variety of pursuits but not distinctively of the indus-
trial type and not presenting so great a diversification
of small industries as one finds, for example, in Boston
or Newark. Still the motor business has been fairly
well worked up in Baltimore, and there are now 375
motors representing about 200 horse power of daily
consumption of current. With the revised schedule
this number and quantity should increase quickly.

—_———— - ——— ————
Legal Aspects of Photographing Buildings.

An excellent idea is suggested by an architeet who
writes to the Pittsburg Real Estate Record as to the
benefit of photography in buildinge operations. He
remarks :

* With high buildings arises a question of good foun-
dations, especially when they are built alongside of
old buildings two or three stories high. The greater
weight of the new and high building is apt to crack
the old building and damage it, and great care should
be used in building up to prevent the settling of the
new building from injuring the adjoining property. .1
suppose that for any damage done to the adjoining
building the proprietors of the new building will be
responsible, so I would recommend not only care in
the foundation of the new building, but that the
adjoining buildings be photographed to a large scale
before any work is done on the new building, so that
their condition might be on record in the event of a
claim for damages. These photographs should be
taken under the charge of one well acquainted with
building, and should be not only the back and front,
but the sides and parts of the buildings adjoining the
new one. Often there are cracks in these side walls,
and they ought to be photographed. One may laugh
at the idea of photographing a crack, but it is some-
times very necessary, and I have seen the owner, who
was claiming that the new building had damaged his
property, look very queer when a photo of that same
crack was shown, proving that it was there before the
new building was erected.”

QUILL toothpicks come from France. The largest
factory in the world is near Paris, where there is an
annual produect of 20,000,000 quills. The factory was
started to make quill pens, but when these went out of

I am not sure but that the sink should have faucets | general use, it was converted into a toothpick mill.
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Scientific Qmevican,

Metallurgical Use of Fluorspar.*
BY DR. FOEHR.

Flourspar was, until the commencement of this
century, considered an indispensable flux; it dimin-
ishes the loss of metal and was then the only energetic
means to reduce the melting point of slag from ores
carrying a high percentage of clay and zine. Without
fluorspar very refractory ores could not be smelted
at all.

Gradually, however, as the blast furnaces and smelt-
ing apparatus were improved, fluorspar wagsuperseded
by lime and other cheap fluxes, but of late its use has
been reintroduced into nearly all branches of metal-
lurgy.

‘While fluorspar is regarded as a mere means to unite
with excessive silicic acid, the possibility of its adop-
tion is surprising, in view of the fact that the cost of
fluorspar is six to seven times greater than that of
limestone, while the formulas for fluorspar and lime-
stone respectively,

2CaF; 4 38i0; = 2CaSi0, + SiF, and

3CaCO0s + 8810, = 3CaSiOs +3CO,,
show that the quantitative economy in fluxing with
fluorspar compared with limestone is as 156 to 300.
The fact is, however, that one part of fluorspar goes
further than ten parts of limestone. The former is
specially effective in reducing the quantity of fuel ; it
forms two parts of slag wherelimestone forms three,
and it forms possibly also fluorsilicate, whereby heat
is likely to be liberated.

While the rather high price of fluorspar prevents its
use in the production of ordinary white and gray pig
iron, it has proved a rapid and energetic solvent in
blast-furnace work, where it is blown in as powder
through the nozzles.

In making silicon iron, fluorspar plays a more im-
portant part. A ferrosilicon iron, with 10 per cent
silicon, made specially in Upper Silesia, is almost in-
dispensable for works that make very tough, deep-
gray castings. This ferrosilicon can be obtained in
any ordinary blast furnace from any silicious iron ore,
if it is only fluxed with fluorspar and the slag is strongly
basic. The fluorspar reduces the silicon energetically ;
at all events fluorsilicon is formed, which is reduced to
silicon by the hydrogen contained in the furnace gases,
and possibly also directly by the coke. It does not
seem impossible that the greatly increased price for
coke will result in a reintroduction of fluorspar as a
fuel-saving flux in the manufacture of foundry pig,
particularly as even a very small quantity of fluorspar,
added to the charge, at once raises the product to
No. 1 deep gray pig, rich in graphite.

The remarkable property of fluorspar, that it facili-
tates the reduction of the most different bodies—a
property commmon to almost all the fluorides—makes it
a valuable flux in the production of spiegeleisen. It
has long been known that fluoride of manganese, as
well as a mixture of a manganese combination with
fluorspar, can comparatively easily be reduced to me-
tallic manganese by means of sodium. This reaction
served Brunner in his successful attempts, the first
ever made, to produce metallic manganese in large
quantities. The modern application of this method to
the blast furnace substitutes carbon for sodium. A
highly basic slag, rich in flourides, seems nearly indis-
pensable for the production of a rich ferromanganese
in the blast furnace.

The property of fluorspar, to carry phosphorus into
the basic slag, has never been of special importance as
far as pig iron is concerned, but it is utilized by the
Krupp & Rollet methods of dephosphorizing pigin the
basic-lined cupola-furnace. While, at all events in the
blast furnace process, the property of fluorcalcium to
form an easily melting slag with phosphates is of some
importance, fluorspar in the process of purifying the
pig iron serves probably only as a flux for the highly
basic limeslag saturated with phosphorus.

In the Thomas process too, and even in the Bessemer
converter, fluorspar is in recent practice being added
in small quantities for the purpose of concentrating
the slag and reducing the loss of metal ; very great
care, however, is needed to prevent such a slag from
attacking the acid lining. It is also said that in pud-
dling in the various steel-making methods and in the
Siemens-Martin process, fluorspar is added partly as a
slag-forming flux. The details are, however, not
known.

In foundry work, it is an astonishing fact that lime-
stone, which, because of its cheapness, superseded
fluorspar, of late is losing ground to the latter. The
limestone flux in cupola-furnace work serves only to
slag the ashes of the fuel, the sand adhering to the
pig, ete., no chemicual effect on the iron being intended.
But fluorspar affects the iron noticeably, keeps it gray
and soft by keeping the silicon as an alloy, while a
limestone flux favors the tendency of the silicon to
slag. Besides, fluorspar carries some phosphorus and
sulphur into the slag. Fluorspar makes it possible to
melt inferior kind of pig iron and a higher percentage
of scrap. But, strange enough, practice has shown
that too much fluorspar is rather injurious than ad-

* Chemiker Zéitzmg.

vantageous ; one reason for this being that the man-
ganese contained in the iron is thereby prevented from
slagging.

The quantity of fluorspar which is added to 100 kilo-
grammes of pig iron to be remelted is one-third or, at
the most, one-half kilogramme. The improvement of
the product caused by this flux is specially manifest in
the improved cupola furnaces, particularly the Her-
bert’s furnace, which has much facilitated the utiliza-
tion of inferior iron for soft castings. The property of
fluorspar toprotect manganese does not seem favorable
enough to offset the injury due to its silicon-reducing
power. Its use would, at least, require melting in a
basic furnace or as cold as possible.

As the small quantity of the phospl orus and sulphur
which is contained in Swedish charcoa. iron is almost
entirely carried off in the comparatively acid slag by
fluorspar, this is of prominent importance for the
treatment of very pure qualities of iron.

—_— el > ——————————

Patents on Fruits and Plants,

The subject of securing to the originators and own-
ers of new varieties of fruits and vegetables the sole
right by law to propagate and sell them engaged the
attention of the recent meeting of American nursery-
men in New York, and the matter was referred to a
special committee for further consideration. Since
that time, a circular has been distributed by our
valued contemporary the Rural Publishing Company,
with a proposed law, submitted for the consideration
of horticulturists, under the head of ¢ To Protect
Plantsmen.” The circular suggests the appropriation
of $50,000 by the general government, to establish
testing stations at the State experiment stations, and
a board of experts at Washington, to decide the claims
of applicants. A register of cultivated plants is to be
made, and their identity or distinctive character is to
be determined by actual cultivation.

This is certainly a praiseworthy attempt to secure
to originators of varieties compensation for their labor,
but it strikes us as involved in difficulties which will
render it impracticable by way of accomplishing the
desired end. Patents for machinery may be accurate-
ly described, and each kept entirely distinct from all
others ; but the differences between varieties of plants
are so indefinite that a description in words would fail
to point them out. The peculiar flavor, for instance, in
hundreds of fruits, could not be so accurately given
that a pomologist could not make a mistake in re-
cognizing them. Take the apple, for example, of
which there are already some three thousand described
varieties of this single species ; it would be impossible
for the most experienced pomologist to say that a new
claimant was not one of these old sorts, under the
changing influence of different soils, varying climate,
changing seasons, unlike culture, and many other in-
fluences ; yet the decision of important legal questions
involving large sums of money would depend on these
changing shades of quality. We have known some of
our] greatest pomologists, as Wilder, Downing, and
others, to require years to decide questions between
them, accompanied by continued cultivation and bear-
ing ; and the continued annual reports bear witness of
the difference of opinions on fruits. What could the
board of experts do in order to decide between the
thousands of varieties of apples, the many hundreds
of pears and of peaches, of plums and cherries, of
grapes and strawberries? Could they point out
distinctive and peculiar characteristics in every one of
these many thousands, or would they have to keep
them all in bearing the year through, in order to com-
pare the old and the new varieties ? If so, there would
still be another and greater difficulty—the changes in
size, quality, flavor, growth and appearance, produced
by cultivation, soil, climate and season, often entirely
altering the fruits. We have known fruits taken
from different parts of the same tree to be pronounced
quite distinct.

All these influences would be liable to place an
honest cultivator in great peril or to give an ad-
venturer an advantage over him. The community
has been greatly annoyed in past years by over-
bearing claimants under the head of mechanical in-
ventions ; but a law of the kind proposed, with such a
multitude of indefinite objects, would be liable to
greater difficulties. We have heard an experienced
cultivator assert that he would not dare, under such a
law, to cultivate any common fruit, as its character
could be changed and unscrupulous persons claim a
new one from a cultivated old variety, or prove that a
new and pilfered sort was some old one.

Mr. Meehan stated some years ago that Mr. Durand
(so widely known for the production of new straw-
berries) had at one time 3,000 new sorts, every one of
which he asserted possessed merit. How could a board
of experts distinguish every one of these, and decide a
controversy between claimants and the thousands of
new strawberries which have been produced ?

An establishment at Washington for testing varie-
ties would give a very different result with many sorts
at that place, as compared with results in the North,
or West, or in the Southern States ; and opinions at
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one agricultural experiment station might vary greatly
from those given at others.

This subject has occasionally come up before our
horticultural meetings in past years, and we have al-
ways entertained but one view of the difficulties
attending any legal enactment. The only practicable
remedy for the losses likely to be sustained by origina-
tors of new fruits and vegetables appears to be in the
use of names as trade marks, which are distinet and
cannot be varied. Some of the members at the
nurserymen’s meeting already alluded to stated that
they had used trade marks under existing laws, pro-
tecting them to a great extent.—Country Gentleman.

_—— N« ————
New Method of Preparing Lantern Slides.

Dr. Sorby, F.R.S., recently gave a demonstration of
his new method of preparing specimens for exhibition
by the lantern. On the whole, his method consists in
drying specimens on glass, and in some cases in subse-
quently mounting them in Canada balsam. As an
illustration, some cases may be described. Taking
such a beautiful Nudibranch as Eolis, it may be first
washed in a mixture of equal parts of aleohol and
water, then properly arranged on the glass, and allow-
ed to dry. Success depends to a great extent on the
fact that the edges dry first, and adhere to the glass in
such a manner that the subsequent drying reduces
only the thickness of the object; and when dry the
original outline is perfect, and the animal seems as if it
were a projection on the plane of the glass. When sub-
sequently mounted in balsam and used as a lantern
slide, the natural form and color are seen on the screen
like a beautiful picture. Such Cha=topoda as Niveis
are easily prepared, and when thrown on the screen,
not only the general form but every hair and the chief
blood vessels are visible, though some of the latter are
too small to be well seen unless the real object is ex-
amined with a low magnifying power as a hand speci-
men.

Strange to say, such very unpromising animals
as Medusa give most satisfactory results. They must
first be deposited for a considerable time in diluted
alcohol, to remove the salt, then stained with Kein-
berg’s h@matoxolin or Beale’s carmine, and finally
dried on glass and mounted in balsam. When thrown
on the screen the most important points in their strue-
ture are well seen. The fringe of tentacles and the
sub-umbrella stain dark, while the canal system is
beautifully shown dark on a pale background. It
would be difficult to artificially paint a diagram show-
ing the structure better than does the real animal thus
prepared. Such preparations as those named above
are equally satisfactory as museum or cabinet speci-
mens, as they take up less room than bottles, do not
lose their color, and can be easily examined in the hand
with low magnifying power.

&6
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Venice and Stolen Property.,

Venice, in fact, is one vast museum of stolen property.
A self-righteous inscription over the gateway of St.
Mark’s informs the visitor, with much show of con-
scious probity, that the four fawmous antique bronze
horses above the portal, ¢ removed by the rapacity of
the enemy to Paris” under Napoleon I., were again re-
stored to their proper place by that incorruptible
champion of strict international morality, the Emperor
Francis. But the glorious team, a work of the sculp-
tors of the Neronian age, had previously been stolen in
the thirteenth century by the Doge Dandolo from Con-
stantinople, whither they had been carried from Rorne,
for his own glorification, by Constantine the Great,
who had filched them himself from the triumphal arch
of Trajan, who in turn had borrowed them, as seems
probable, from the similar monument of his predeces-
sor Nero. Such are the humors of the world and the
whirligigs of time. Indeed, if every man had his own
again, one might aliost say there would be no Venice.
The column of St. Mark’s with its winged lion would
go back to Syria; the square pillars by the Doge's
palace would return once more to St. Saba, at Ptole-
mais ; the alabaster supports of the inner ecanopy
would find their way back, men say, to Solomon’s
Temple ; and even the mouldering body of the Evan-
gelist itself, which reposes beneath its pail of gold and
jewels below the high altar, would have to migrate to
the community from which it was first filched, the
Coptic Christians of Alexandria.—7he Cornhill Maga-
zine.
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The inventions of Mrs. A. La Guayra Mayo, illus-
trated and described in our last: paper—a sewing ma-
chine guide and a hemmer attachment for sewing mma-
chines—form also the subjects of patents taken through
the SCIENTIFIC AMERICAN patent agency by this lady
inventor in Great Britain, France, Belgium, Germany,
Austria, Italy, and Canada. It will thus be seen that
the field for a profitable invention is by no means
limited to that covered by a United States patent,
there being, indeed, often equal promise of a return in
othercountries, where the number of patents taken out
is far less than in the United States.
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Charging for Knowing How,

American Furniture Gazette: “1 paid a bill the
other day,” said a large manufacturer to me, ** without
a murmur, simply because of the way it was worded.
My engineer found that his hot water pipe would not
work, and after puttering at it for an hour sent for a
machinist. He bothered with it half a day and con-
cluded it must come apart. I was much annoyed, for
that meant the stoppage of my factory for a long time.
Before I gave the order to take it to pieces some one
suggested that a neighboring engineer be sent for, as
he was a sort of genius in the matter of machinery.
He came, and after studying the pump awhile he took
a hammer and gave three sharp raps over the valve.
‘I reckon she’ll go now,’ he quietly said, and putting
on steam ‘she’did go. The next day Ireceived a bill
from him for $25.50. The price amazed me, but when
I had examined the items I drew a check at once. The
bill read this way : ‘ Messrs. Blank & Co., Dr. to John
Smith. For fixing pump, 50 cents. For Kknowing
how, $25.° Had he charged me $25.50 for fixing the
pump, I should have considered it exorbitant. But 50

Scientific dumerican,

various forms and under different names. As to the
Negrito element in Japan, M. Gueit found an interest-
ing proof of it in the island of Sikok, in the form of a
small statuette of Buddha having the characteristic
nose and hair of the Negritos.

<O+
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THE CHICAGO.

The squadron of evolution sent by the United States
government to the Mediterranean, under command of
Rear-Admiral John G. Walker, attracted much atten-
tion. The admiral’s flagship was the frigate-built steel
cruiser Chicago, which is represented in our illustra-
tion, for which we are indebted to The Illustrated
London News. This ship, constructed of mild steel, at
a cost of about one million dollars, and launched in
1885, is 334 ft. 1.,ng, 48 ft. broad, and draws 19 ft., hav-
ing a displacement of 4,500 tons. She has two screw
propellers, with engines of 5,500 horse power, indicated;
the machinery is protected by a partial steel deck.
Her speed is 15 knots an hour, and she carries 940 tons
of coal. The armament consists of four 8 in. breech-
loading guns, on the spar deck; eight 6 in. breech-

e ———
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The Areca Nut.

A recently published paper on ‘‘ The Narcotics and
Spices of the East,” which was read by Dr. Dymock be-
before the Anthropological Society, of Bombay, con-
tains, according to the Calcutta Englishman, some
interesting information about the areca nut, which
is called supar? by natives, and usually betel nut by
Europeans.

Although the nut is so well known, it has only
been scientifically investigated in comparatively recent
years. The palm on which it grows is supposed to be
indigenous in the Malayan peninsula and islands, but
isnow only known in the cultivated state. Few per-
sons have any idea of the consumption of the nut in
India ; but, as a matter of fact, in addition to the vast
quantity locally produced (Dr. Dymock says 100,000,000
people eat it every day of the year), there is an annual
import of about 30,400,000 Ib. from Ceylon, the Straits
Settlements, and Sumatra. On the other hand, there
is a small annual export of less than 500,000 lb. for the
use of Indians living in Zanzibar, Mauritius, Aden,
China, and other countries. It is well known to the

THE STEEL CRUISER CHICAGO, AS SHE APPEARED IN THE

cents was reasonable, and I recognized the value of
knowledge, so I paid and said nothing.”

[That man evidently knew as much about making
bills, the Railway Review adds, as he did about fixing
pumps.]

o r—
The Kidney Bacilli.

There is a disease in Japan known as kakke, a dis-
order of the kidneys communicated by bacilli, and
closely related to the more virulent beri-beri. From
the distribution of Zakke, M. Gueit, says Nature, has
recently drawn conclusions as to the ethnic composi-
tion of the present population of Japan. The fact that
Chinese always escape the disease, even in localities
where it is very prevalent, indicates (in his opinion)
that the Chinese or Mongolian element is not the
dominant one. He finds three constituents in the
population : (1) descendants of Ainos; (2) of Negritos;
and (3) a Malayan element, which is the most promi-
nent. Wherever the Malayan goes, he brings with
him the beri-beri order of disease ; his liability to this
being probably duc to the Hindoo blood in him. From
India we find beri-beri spread, like the Malays, to
Madagascar on the one side and to Japan on the other;
we meet with it also in Java, Sumatra, ete. Accord-
ing to the proportion of Malay blood in the natives of
Japan 18 the frequency of the malady, which oceurs in

loading guns, in broadside, on the gun deck ; and two
5 in. breech-loading guns aft ; with six machine guns.
—_ et re—
Medical Uses of Anilin,

It is a well-known fact in biology that bacteria and
bacilli absorb anilin and are killed by it. T wo German
observers—Stilling and Wortmann—have recently con-
sidered the possibility of utilizing this property in
medical treatment (Humboldt). The diffusibility and
harmlessness of violet anilin dyes (called, for brevity,
“methyl violet”) without arsenie, in sinall doses, were
first demonstrated on rabbits and guinea pigs. Then
certain eye disorders were produced in those animals,
and treated with anilin solution, the results being
excellent. The authors proceeded to operate on the
human subject. A skin uleer on a scrofulous child,
which had been treated for a month with the ordinary
antiseptic agents without success, was gradually healed
by daily dropping a little anilin solution on the sore ;
and similar good results were had with bad cases of
eye disease. Itsoon appeared that many surgical cases
were open to successful treatment in this way; and
that, in general, wounds and sores developing suppu-
ration could be sterilized with anilin. It isalso thought
that cases of internal inflammation, as in pleuritis and
peritonitis, may prove to be not beyond the reach of
this order of treatment,
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MEDITERRANEAN.

natives that the fresh nuts have intoxicating proper-
ties and produce giddiness, and that the nuts from
certain trees possess these properties to an unusual
extent, and even retain them when dry. These intoxi-
cating properties are much diminished by heat, and as
the nuts which possess them are apt to be mixed up
with the common sort, many cautious people decline
to use any except the red nuts of commerce, which
have all undergone a process of cooking. Dr. Dymock
inclines to the opinion that the original wild nut must
have been an intoxicant, especially as the unripe nuts
of the best trees produce slightly intoxicating effeets.
The betel leaf or pan, with which natives eat the areca
nut, is highly esteemed, and its thirteen properties are
enumerated in the ancient books of the Hindoos. Until
very recently the nut was supposed by European medi-
cal writers to be simply astringent, and the intoxicat-
ing properties of the bira or pan, the universal native
pledge of friendship, were supposed to be due to the
leaf, and to the spices which with lime are put into the
pan. But the process of organic chemistry has led to
the discovery of organic properties in the nut, the
active principle of which, if injected under the skin of
rabbits and cats, causes their death in a few minutes.
At the same time the essential oils of betel leaves have
been found to be highly beneficial in catarrhal affec-
tions and throat inflammations,
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REDWOOD LOGGING IN CALIFORNIA.

The illustrations herewith, both made from photo-
graphs, give a vivid idea of the size of the luwber af-
forded by California trees, and go a long way to afford
an explanation of the wonderful growth of the lumber
industry on the Pacific slope within a few years past.
The picture of the hauling of a redwood log to the
mill, for which we are indebted to the Mining and
Scientific Press, of San Francisco, represents a scene
in Humboldt

Another Warning,

Waterbury, Conn., is suffering from what may al-
most be called an epidemic of typhoid fever, due to
the contaminated milk served from a dairy farm that
supplied part of the city with milk., The city engi-
neer, a member of the health board, was one of the
victims to whom the disease proved fatal. One of the
daily papers, commenting on this, says :

‘“This man had labored long and earnestly in defense

County, while the
immense train load
of logs shown in the
larger view was pho-
tographed for the
SCIENTIFIC AMERI-
CAN while on its
way to the Excelsior
Redwood Co., at
Eureka, Cal. These
trees are not what
are known as the
great trees of Cali-
fornia, the Sequoia
gigantea,which have
been found only in
small groves on the
Sierra Nevada, at a
height of about 4,500
feet above the sea
level. But the red-
wood bears a strong
resemblance to the
mammoth tree, and
is sometimes mistak-
en for it, as it fre-
quently grows to a
height of 300 feet
and a diameter of 16
feet.

In felling these
trees, saws are now
largely used instead of axes—the ordinary cross-cut
saw, usually from 10 to 12 feet in length, with the ax.
wedges, and a sledge hammer. Logging railways are
largely used in transporting the logs to the mill, and
in many cases to carry the lumber from the mill to
tidewater or the place of shipment. When the rail-
road runs into the tract of timber being cut, donkey
engines are used to load the logs on the trucks and for
other heavy work usually done by horses or oxen.

The redwood forests are generally in hilly country,
so that in many cases it has been a matter of no great
difficulty to get the lumber to tidewater or to a railroad

erty from burglars by bolts and bars, but the lives of
those dearest to you, who have a right to Jook to you
for protection, depend on your intelligence for their
health, for their lives. Insist on public officers doing
the work for which they are appointed ; in every way
see that your own home is conducted on such a basis
as not to endanger public health. See that your
neighbor does not endanger the health conditions of

your own home, and these frequent public calaniities
will be avoided.

e

HAULING A REDWOOD LOG TO THE MILL.

of the public health, so far as the removal of unfavora-
ble conditions within the city limits was concerned,
and as a member of the board of health his attention
must have been called to many subjects in the field of
sanitation that were not connected with drainage.
But in the prime of life he has been cut off by poison
sent to the city from a farm where the farmer himself
lay ill of typhoid fever, and from which an employe
had recently been taken to the city hospital, there to
die of the same malady. If so well-informed a civil
engineer and practical sanitarian as the late Mr. Weld

was willing to use in his family the milk sent from a

They are preventa-
ble, and it is eriminal
carelessness to livn
under conditions
that make them pos-
sible.
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SHIP railways ap-
pear to be growing
in favor. Inaddition
to the one now under
construction across
the Chignecto isth-
mus, comes a report,
concerning a similar
project from (eorg-
ian Bay to Toronto,
Canada, a distance
of about seventy
miles. Thisrailway,
if completed and sue-
cessful, will, says the
Railway Review,

“shorten the distance
between Chicago and
Lake Ontario some
600 miles. Mr.E. L.
Corthell, of Chieago,
who, it will be re-
membered, was inti-
mately associated
with Mr. James B.

Eads, the projector of the Panama ship railway, is re-

ported to be favorably impressed with the idea and to
be ready to take an active interest in it. Modern engi-

neering apparently delights in accomplishing the im-

possible, and it is not improbable that in the modern
ship railway a new transportation element may be
developed.

AN electrician says that just what takes place in the
human organism to produce death from an electrie
current seems to be an unsolved problem. One of the

P -
@

theories sometimes advanced concerning it is that

leading to market. The timber is light and close-
grained, much resembling in appearance red cedar, but
darker. It is eminently dfrable and not attacked by
insects, and the large growth of the trade in it attests
the number of new uses to which it is constantly being
put. The tree is found from the boundary of Mexico
northward, and never very far from the coast, there
being in some cases forests of this tree exclusively on
the Coast Range.

A REMARKABLE TRAIN LOAD OF REDWOOD LOGS IN

T —

herd and a dairy farm that had not been subjected to
sanitary inspection, we cannot expect that the average
citizen will strive to protect himself under similar con-
ditions. The frequent sanitary inspection of suburban
dairy farms is required for the protection of the inhab-
itants of the cities in which milk from those farms is
sold.”

This is only another warning, adds The Christian
Union, to every citizen. You wmay protect your prop-
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CALIFORNIA,

when a being suffers death from electrie shoek, it is a
pure case of internal rupture or explosion irom the
generation of gas or vapor. In support of this view,
the way in which telegraph poles are sometimes torn
to pieces is referred to. The lightning follows the
moist portion of the pole, which is the core or heart ;
in this case the moisture is vaporized, and an explosion
oceurs. The high resistance produces heat, the heat
in turn steam, and the steam explosion.
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New British War Vessels.

The second class protected cruiser Pallas, which
was laid down on July 1, 1889, was lately floated out
of No. 4 Dock at Portsmouth. She is the first of the
ships building at the dockyard under the Naval De-
fense Act, and has forsisters the Pearl, Philomel, and
Phebe, under construction at Pembroke and Devon-
port, and the five vessels—namely, the Pandora, Pe-
lorus, Persian, Phcenix, and Psyche—which are in
course of building by contract under arrangement
with the Australian government for the purposes of
colonial defense, and the names of which have been
recently changed to the Catoomba, Mildura, Wallaroo,
Taurango, and Ringarooma respectively. Being in-
tended for service on stations where docking accommo-
dation is available, the Pallas is destitute of copper
sheathing, but has a steel bottom coated with the
usual compositions to prevent corrosion and fouling.
She measures 260 feet between perpendiculars, and has
a breadth of 41 feet, a mean draught of 15 feet 6
inches, and a load displacement of 2,573 tons. The
weight of the hull is 1,250 tons. A watertight steel
deck extends throughout the entire length of the ship,
whereby protection is afforded to the engines, boilers,
magazines, ete., and which is supplemented by the
coal bunkers. The hull is largely subdivided by
watertight decks and bulkheads, so that a bilged coimn-
partment can be isolated at will. Special protection is
provided for the fighting stations of the ship, as well
as for the necessary instruments, telegraphs, ete., that
would be required for maneuvering in action. The
Pallas is to be provided with two sets of inverted
direct-acting engines,_ for which steam at 155 lb. pres-
sure will be supplied by four double-ended boilers.
The indicated horse power at natural draught is 4,500,
and with forced draught 7,500, the speed resulting be-
ing estimated at 1614 knots and 19 knots respectively.
The continuous sea-going speed to be maintained on a
four days’ run is specified to be 143/ knots under a na-
tural draught horse power of 2,500. The coal capacity at
load draught will be limited to 10 knots, will insure the
vessel steaming a radius of not less than 4,800 knots.

The armament of the Pallas will consist of eight 47
inch and the same number of three-pounder quick-
firing guns, in addition to smaller machine guns and
the usual torpedo equipment. The total estimated
cost of the ship, including £54,410 for propelling ma-
chinery and £7,597 for guns, is £150,186.

On July 1, the twin serew protected cruiser Phoebe
was launched at Devonport dockyard. The Phabe is
of the Pandora type, the Philomel, building at Devon-
port, the Pallas, just launched at Portsmouth, and the
Pearl, building at Pembroke, being sister ships. Five
vessels of the same class are building at Newcastle-on-
Tyne and Glasgow for the Australian government.
The Pandora class of vessels is 265 feet long, 41 feet
broad, with a displacement of 2,575 tons. The engines
of the Phebe have been constructed at Devonport.
They are of 7,500 horse power and with forced draught
should realize a speed of 19 knots. The Phebe’s arma-
ment consists of eight 47 inch and eight three-pounder
quick-firing guns, one seven-pounder, four 045 inch
five-barrel Nordenfelts, and twelve 14 inch White-
head torpedoes. She has a coal-carrying capacity of
300 tons, enabling he}' to steam a distance of 6,000
knots at 10 knots.

The vessels of the British Mediterranean squadron
recently enjoyed a full speed race over a five-mile
course between Jaffa and Beyrout. The following
ships took part: Victoria, Australia, Benbow, Phae-
ton, Dreadnought, and Colossus, while the Trafalgar,
Temeraire, Edinburgh, and Agamemnon acted as um-
pires and did not compete. The Australia took the
first place very easily, and in the course of five hours’
run gained nearly four miles on the Benbow, which
was second. The Victoria was third, followed by the
Dreadnought, while the Phaeton and Colossus brought
up the rear. The Australia averaged a speed of 165
knots, the Benbow 155, the Victoria 15, the Dread-
nought 14'5, the Phaeton 14, and the Colossus about
13 knots.

e T e —
Nickel-in-the-Slot Telephony.

A novel telephone station is being introduced in
Connecticut. The instrument cannot be used unless a
fee is paid. There are five slots in the machine for the
reception of a nickel, ten cent piece, quarter, half dol-
lar, and dollar respectively. These amounts cover the
rates charged for telephoning to various places in and
out of the State. To use the telephone it is first neces-
sary to call up the central, as on an ordinary telephone.
The objective point is then asked for, and when this is
reached, the party who rings up is told to put the
necessary fee in the slot. If five cents is dropped in
the slot, it strikes a bell of a high note, once. Ten
cents strikes a bell of the same note, twice. A quarter
strikes a bell of a lower note, once. A half dollar
strikes that bell twice, while a silver dollar strikes a
very low tone ‘‘ cathedral gong.”

The Southern New England Telephone Company
has arranged to place a large number of these in-
struments in Connecticut as rapidly as they can be
furnished.

Subsidies for American Ships.

Two subsidy bills have lately passed the U. S. Senate
and are now before the House of Representatives. If
enacted, they are likely to have a most important in-
fluence in the development of American commerce and
ship building. These bills provide for the payment of
liberal subsidies to American vessels that engage in
foreign trade; and additional subsidies to steamers
that are employed to carry the United States mails.

In so far as the general principle is concerned of
paying subsidies out of the public treasury, to private
individuals, there can be no question it is wrong, and
if long continued is corruptive and disastrous.

On the other hand, in the history of every nation
exigences have arisen when as a matter of public ex-
pediency, for the immediate realization of great bene-
fits to be secured in no other way, the grant of special
subsidies for a limited period has proved in the high-
est degree advantageous.

Such an emergency it is claimed is now upon us.
Our seaports and coasts are without adequate naval
protection, while our foreign comierce is in a state of
sad decline.

We have allowed other nations to monopolize the
principal routes and vehicles of ocean commerce, and
at the same time overshadow us with superior naval
establishments. It is to be hoped we shall never have
occasion to resort to hostilities with any nation.
Still it is humiliating to feel that, in case of insult or
attack, we have little or no means of naval offense or
defense.

We see, in the examples of other nations, that the
quickest and most satisfactory way to build up foreign
commerce and provide an effective navy is to grant
generous subsidies wherewith to stimulate and reward
individuals who build and navigate ocean vessels.
The experience of Britain during the past fifty years
appears to show that the gains to the empire, in
freights, in commerce, and in manufactures, have been
at least a thousand millions for every million expend-
ed in subsidies. The public benefits of the system
have far outweighed its admitted evils.

Let us hope that corresponding benefits will accrue
to this country as a result of the new subsidy legisla-
tion now about to be inaugurated.

The Tonnage Subsidy bill, passed by the Senate,
provides for the payment to any vessel of more than
five hundred tons gross register, whether sail or steam,
constructed and wholly owned by citizens of the Unit-
ed Sates, or registered pursuant to the laws thereof,
and which shall be engaged in the foreign trade, plying
between the ports of the United States and foreign
ports, the sum of fifteen cents per gross registered ton
for the first five hundred miles or fraction thereof sail-
ed outward, and the same sum for the first 500 miles
or fraction thereof sailed inward on any voyage or voy-
ages; 15 cents per gross registered ton for the second
500 miles or fraction thereof sailed outward, and the
same sum for the second 500 miles or fraction thereof
sailed inward; and 30 cents per gross registered ten for
each thousand miles thereafter, and pro rata for any
distance sailed less than one thousand miles after the
first thousand miles sailed, provided that the foreign
port to which the voyage is mnade shall be distant more
than seventy miles seaward from the Gulf boundary
of the United States. The payments at the rate of 30
cents per ton, for each 1,000 miles sailed, are to continue
for the term of ten years at that rate, and thereafter
for another term of nine years at a reduction of three
cents per ton each year upon each 1,000 miles sailed,
and pro rata for any less distance.

No vessel is to be entitled to the benefits of this act
unless its entire cargo shall be loaded at a port or
ports of the United States, and discharged at one or
more foreign ports, or shall be loaded at one or more
foreign ports and discharged at a port or ports in the
United States; nor shall a vessel be §entitled to receive
payment under this act unless it shall have freight on
board at the time of sailing to the amount in tons
weight or measurement of at least 25 per centum of the
net registered tonnage, 2,240 pounds or forty cubic feet
to make a ton of cargo. There is to be no diserimina-
tion between competing lines.

No vessels are to be entitled to the benefits of this
act unless all the officers thereof shall be citizens of the
United States, nor unless upon each departure from
the United States the following proportion of the crew
shall be citizens of the United States; to wit: During
the first two years, one-sixth thereof; during the next
three succeeding years, one-third thereof; and, during
the remaining term of thisact, at least one-half thereof;
nor unless there be carried on vessels of less than one
thousand tons gross register one native-born appren-
tice, and on vessels of one thousand tons and upward
one such apprentice for each 1,000 tons or three-fourths
fraction thereof. The government of the United
States have the right during the time this act shall be
in foree to purchase or charter any vessels receiving the
benefits of this act, at a price to be fixed by agreement
with their owners or agents, or by the judgment of
appraisers mutually selected in case of disagreement.

The Secretary of the Treasury is to fix the times and
manner of payments, prescribe the vouchers, with
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forms of account and verifications, upon which pay-
ments shall be made, and shall adopt whatever regu-
lations may be necessary to carry out the provisions of
this act.

The Postal Subsidy bill authorizes the Postmaster-
General to enter into contracts for a term of not less
than five nor more than ten years in duration with
American citizens for the carrying of mails on Ameri-
can steamships between ports of the United States and
such ports in foreign countries (the Dominion of
Canada excepted) as in his judgmnent will best subserve
and promote the postal and commercial interests of the
United States. Such contracts are to be made with the
lowest responsible bidders, and the Postmaster-General
is to have the right to reject all bids not in his opinior
reasonable for the attaining of the purposes named.

The vessels are to be American-built steamiships,
owned and officered by American citizens in conform-
ity with the existing laws, and upon each departure
from the United States the following proportion of
the ecrew shall be citizens of the United States, to wit :
During the first two years of such contract for carry-
ing the mails, one-fourth thereof: during the next
three succeeding years, one-third thereof ; and during
the remaining time of the continuance of such con-
tract, at least one-half thereof. They are to be con-
structed after the latest and most approved types,
with all the modern improvements and appliances for
ocean steamers. They are to be divided into four
classes. The first class is to be iron or steel screw
steamships, capable of maintaining a speed of twenty
knots an hour at sea in ordinary weather, and of a
gross registered tonnage of not less than 8,000 tons.
No vessel except of the first class is to be accepted for
the mail service between the United States and Great
Britain. The second class is to be iron or steel steam-
chips, capable of maintaining a speed of sixteen knots
an hour at sea in ordinary weather, and of a gross reg-
istered tonnage of not less than 5,000 tons. The third
class is to be iron or steel steamships, capable of main-
taining a speed of fourteen knots an hour at sea in
ordinary weather, and of a gross registered tonnage of
not less than 2,500 tons. The fourth class is to be iron
or steel or wooden steamships, capable of maintaining
a speed of twelve knots an hour at sea in ordinary
weather, and of a gross registered tonnage of not less
than 1,500 tons.

NAVAL OFFICERS MAY SERVE.

The steamships of the first, second, and third classes
are to be constructed with particular reference to
prompt and economical conversion into auxiliary naval
cruisers. Therate of compensation to be paid for such
ocean mail service of the said first class ships is not to
exceed the sum of $6 a mile, and for the second class
ships $3 a 1mile, by the shortest practicable route, for
each outward voyage ; for the third class ships not to
exceed $1.50 a mile, and for the fourth class ships $1 a
mile, for actual number of miles required by the Post-
Office Department to be traveled on each outward-
bound voyage. Upon each of the vessels the United
States is to be entitled to have transported free of
charge a mail messenger whose duty it shall be to re-
ceive, sort, take in charge and deliver the mails to and
from the United States, and who shall be provided
with suitable room for the accommodation of himself
and the mails.

Naval officers may volunteer for service on the ves-
sels, and when accepted by the contractor or contract-
ors, may be assigned to duty by the Secretary of the
Navy, whenever in his opinion such assignment can
be made without detriment to the service, and while
in said employment they shall receive a furlough pay
from the government, and such other conpensation
from the contractor or contractors as may be agreed
upon by the parties ; provided that they shall only be
required to perform such duties as appertain to the
merchant service.

The vessels are to take as cadets or apprentices one
American-born boy under twenty-one years of age for
each 1,000 tons gross register, and one for each majority
fraction thereof, who shall be educated in the duties of
seamanship, rank as petty officers, and receive such
pay for their services as may be reasonable.

The steamers may be taken and used by the United
States as transports or cruisers upon payment to the
owners of their fair actual value.

O~
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A Statue to an Inventor,

American inventors are beginning to be appreciated
by the public as public benefactors, and monuments
are gradually appearing in the public parks to com-
memorate their valuable services to mankind. In the
chief park of Newark, N. J., may now be seen a
newly erected statue of Seth Boyden, the inventor of
the process of making patent leather, and that of
making malleable iron castings, besides many import-
ant improvements in steam engines. It is said he
made a large sum of money out of his inventious, but
lost it in speculation. Although dying a poor man, he
left a record rich with noble work behind him, and the
people of Newark have done well in honoring his
memory.
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THE SCIENTIFIC USE OF THE PHONOGRAPH,
BY GEO. M. HOPKINS.

Many of the experiments in sound commonly per-
formed by the vocal organs, in connection with some
mechanical device, may be carried on to advantage by
the aid of the phonograph. When the mouth is used
it is difficult to secure continnous or variable sounds
without producing puffs of air, which are fatal to the
experiment, whereas in the case of the phonograph
these puffs are absent. Take for example the beautiful
experiment of the vibrating soap film. It isalmost im-
possible to produce continued vibrations by means of
the vocal organs; but it is a simple matter to secure
uniform results when the vibrations are produced by
the phonograph.

To carry out this experiment in connection with the
phonograph, it is necessary to first produce a record of
the required sounds. A .
thistle tube, made in
the form shown in Fig.
1, is used for holding
the soap film. A beam
of sunlight, or a paral-
lel beam from an opti-
cal lantern, is thrown
upon the film, and the
reflected beam is passed
through a lens of 6 or 8
inch focus, and received
upon a white screen. As
the phonographimparts
vibrations to the air in
the thistle tube the soap
film is vibrated, and
gorgeous color effects in
various figures are seen
upon the sereen.

A similar experiment
is illustrated by Fig. 2.
This is a modification of
the opeidoscope. A thin
membrane of goldbeater’s skin or rubber is stretched
over a wooden or metallic cell and secured by a wind-
ing of thread. To the center of the membrane is
cemented a small thin mirror. The light is received
and refleeted, as in the other case. When the mem-
brane is vibrated, intricate bright figures appear on
the screen, the figures varying with the character of
the vibration.

¢t A,

Fig. 1.-PROJECTION OF VI-
BRATING SOAP FILM.

Precious Stones in Arizona.

One day recently, upon falling in with Colonel
Manuel Gomez, of Parita, a Mexican mining engineer,
who has lately been traveling extensively in Arizona
and Old Mexico, investigating the mineral resources of
that part of the country in the interest of some East-
ern and European capitalists, I asked him, says a
writer in the Star newspaper, what truth there was in
the report that precious stones in paying quantities
could be found in Arizona. He said :

‘I was not looking for precious stones, but I picked
up some information about them, for I go on the prin-
ciple that no sort of general information can do a
man harm. My experience in Brazil, however, taught
me that wherever there were precious stones to be
found there was a much larger number of fairy stories
afloat as to the value of the ‘finds.” You know that
precious stones are simply erystallizations, and, with
the exception of the diamond, which is pure carbon,
they are water formations, colored with some mineral
or vegetable impregnations. Those found in Arizona
are spinal rubies, sapphires, emeralds, turquoises, an
excellent garnet, amethysts, and small pearls. The
ruby has been found in large sizes up to fourteen carats,
but much inferior to the Burman rubies. The sap-
phires, emeralds, and pearls are very small, and the
amethyst crystals verylarge. They are often found in
ants’ nests in the deserts, as those industrious insects
have a habit of carrying shining stones to their nests.
Larger turquoises are found there than anywhere else,
but very light in color. The majority of them are
greenish, but many are light blue. The rubies, sap-
phires, and e:neralds are corunduins, and are generally
found in a granite country. The pearls are found along
with petrified clams and oysters, showing that the
country has been, at some remote period, under water.
I have been told by geologists that Arizona was the
first land appearing above the waters in prehistoric
ages.

*“The turquoise is found in seams of an eighth of an
inch to four inches in width. The Spaniards mined
them at a depth of about thirty feet. There are
turquoise mines in both New Mexico and Arizona,
which have been long abandoned, and in which are
found Indian hammers, made of stone, showing that
the Indians worked them. The large turquoise set in
the Spanish crown, and which is as large as a pigeon’s
egg, is supposed to have come from Arizona. Turquoises
are very popular amang the Indians, and a good sized
perfect stone can generally be traded for a pony to
some of the chiets. About twelve years ago some un-
scrupulous Eastern man, finding that corundums are
in the desert, got up a diamond excitement, scattered

some small rough diamonds at certain points, and on
the strength of the ‘finds’ organized a diamond
mining company. He is said to have made money out
of it, but the company didn’t. The emeralds found in
Arizona are of very good quality and very clear, but
they are small.

*“In the eastern part of the Territory, near where
most of the gems are found, there is a petrified forest
some eighteen hundred acres in extent, the major part
of which seems to have been California redwood.
There are a number of petrified trees lying about that
locality that are a hundred feet long, and some are
four feet thick at the butt. Where these trees are
hollow, the inside is often coated with crystals—
amethysts and topazes. Some of these are very large.
The trees take a very high polish, and have been used
for table tops and other ornamental purposes, but on
account of their hardness, and the necessarily great
expense of transportation and working, they are not
used so much as their beauty would warrant.”

B G

Armor Plates.

In December last the Navy Department issued an
advertisement and circular inviting steel manufactur-
ers to submit armor plates for a competitive test to
be held at the naval ordnance proving ground at An-
napolis. Having failed to secure, in response to this
advertisement, any armor plates of American manu-
facture, the department has decided to test the rela-
tive merits of three varieties of foreign armor plates,
and accordingly three plates 1014 inches thick have
been purchased abroad and will be tested by a board
of naval officers some timne next month. The first of
these plates is a compound plate of the kind used in
England, made by Cammell & Co. The second is a
steel plate made by the Creusot Co., and of the kind
adopted in certain Continental countries. The third
is of an alloy of steel and nickel, which is reported
to have shown remarkable resisting qualities on
the proving ground at Creusot and in England.
These plates will be attacked with forged steel shell of
6 and 8 caliber, fired with velocities of 2,075 and 1,850
f. 5. respectively.

—— e ———
A WRINKLE IN SAWING.

A try square is not always at bhand when it is de-
sired to saw a stick, and when it is handy some me-
chanies prefer to work by *‘guess” than otherwise.
When a bright straight saw is placed upon a stick or

Fig. 1.-REFLECTION SUBSTITUTED FOR THE TRY
SQUARE.

on the edge of a board, the reflection of the stick or
board in the saw is sufficiently well defined to permit
of placing the saw so that the reflected image coincides
with the object reflected, forming a continuous straight

Fig. 2—LAYING OUT WORK BY REFLECTION.
Fig. 3.—_FORTY-FIVE DEGREE ANGLE BY REFLECTION.

line. If the sawing is done while the image and the
stick are in line, the stick will be cut at right angles.

Itis obvious that a line may be drawn at right angles
to the stick by arranging the saw as shown in Fig. 2.
If, after forming this line, the saw be placed across
the stick so that the line and its reflected image and the
stick and its reflected image form a square, with the

© 1890 SCIENTIFIC AMERICAN, INC.

reflected image and the stick lying in the same plane,
as shown in Fig. 3, the stick may be sawed at an angle
of forty-five degrees, provided the saw is held in the
same position relative to the stick.

<

<

Effect of Contraction and Expansion on Steam
Boilers.

One of the severest tests of the strength of a steam
boiler is due to the unequal expansion and contraction
of its different parts, owing to the effects of changes in
its temperature. In the case of flue or tubular boilers,
in which the flues or tubes are more directly exposed
to the influence of heat than the shell, the strain thus
developed is tremendous, the tubes or flues, or their
material, expanding lengthwise with a force calculated
to tear the heads out of the boiler. Where the flues
are placed very near the bottom of a boiler, in which
case the pressure is all on the lower side of the heads
and the plates that keep them together, it is not un-
usual for these plates to
be ruptured or the seamns
sprung underneath, caus-
ing troublesome and often
dangerous leaks.

The smaller the propor-
tion of the surface of a
boiler that is exposed to
the heat, the more active
will be the effect of the
expanding and contracting
forces, and in the case of
some boilers, set more than
half exposed to the influ-
ence of the atmosphere,
the tremendous power ex-
ercised by the expansive
heat of the fire below and
the contraction due to the
low temperature above are
almost enough to tear the
boiler to pieces.

It is the unequal expansion of shell and tubes, of the
upper and lower shell, that really does -more injury to
a steam boiler than the expansion and contraction due
to changes in pressure of steam ; the leakage and cases
of rupture that so often occur in the lower seams and
along the bottom of horizontally fired boilers are un-
questionably due to these causes, and in very many
instances forced firing in getting up steam on first
starting the boiler is to blame.

To avoid the injuries so often caused to boilers in
this manner, it is necessary, a writer in the Boston
Journal of Commerce wisely asserts, to exercise great
care in raising steam in new boilers or those that have
been blown out and allowed to cool down.

The fire should be raised moderately and gradually
and the boiler moderately filled with water, so that
the increase in the temperature may be gradual. In
cooling off a boiler the same care must be exercised.
The plan adopted by some engineers of turning a
stream of cold water into the boiler as soon as it is
emptied cannot be too severely condemned, nor should
the furnace doors be too suddenly thrown open or any
other proceeding taken that will result in suddenly
lowering the boiler temperature, a rapid decrease in
the heat being quite as bad for the safety and dura-
bility of the boiler as the immoderate and unequal
increase above referred to.

—_———e—tr————
The Growth of the Alternating System.

It was practically not until the spring of 1887 that
the alternating current incandescent lighting system
came into commercial operation in this country. At
the February meeting of the National Electric Light
Association in Philadelphia it was described and dis-
cussed as a thing quite rare and novel and of dubious
value. Looking over the list of central stations on
their alternating system just issued by the Westing-
house Electric Company, we find a detail of no fewer
than 301 central stations, of a total generating capacity
of 554,350 lamps of 16 c. p. or 886,960 lamps of 10 c. p.
This is an enormous growth, and, of course, does not
by any means represent all the alternating plants in
the country. But even if it stood by itself, this list
would be evidence of ammazing development and would
show beyond cavil that the alternating system had
found a vast territory awaiting occupancy by it, and
had already made a respectable start in filling that ter-
ritory up. On a basis of about $30 per 16 c. p. light,
this growth represents the handsome investment of
not far short of $17,000,000 in these 301 central stations.
for lamps, wiring, dynamos, and steam or water plant.
—EHlectrical Engineer.

Fig. 2- THE OPEIDOSCOPE
APPLIED TO THE PHO-
NOGRAPH.

OO
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Eighty Miles an Hour.

A special train bearing 150 Pennsylvania editors was
run on the 15th July from Baltimore to Washington at
an extraordinarily fast gait. Itleft Baltimore atnoon,
and thirty-five minutes later had traveled forty-two
wmilesand was in the Pennsylvania railroad station here.

The speed averaged 72 miles an hour, or allowing for
starting and stopping, at least 80 miles for the greater
part of the run.

&
>
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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

CAR CouPLING. — Hiram D. Layman,
Little Rock, Ark. The coupling pin in this device has
a trip extension, there being a latch for securing the
pin in coupled position, while the link has a shaft keyed
to it, with other novel features, the device obviating
the necessity of brakemen going between cars, while it
may be used to couple to an ordinary drawhead, or to
receive the common link held in an ordinary drawhead.

CArR CoupLING. — Henry Gallager,
Savannah, Ga. This invention relates to that class of
devices known as * twin jaw * couplers, and is designed
to be automatic in some of its operations, and to con-
sist of a minimum number of simple parts.

AUTOMATIC AIR BRAKE. — George B.
Williams, Portland, Oregon. This invention consists
principally of a direct closed passage leading from the
train pipe to the brake cylinder and adapted to be
forced open by the train pipe pressure exerted on an
auxiliary piston during emergency applications of the
brakes, and to be thus held open so long as the pres-
sure on the inner side of the auxiliary piston exceeds
the pressure on its outer side.

Mechanical,

FinisHING EMERY WHEELS. — Fred-
erick Kohule, Dayton, Ohio. This invention covers a
method of finishing emery-coated wheels by applying a
coating of glue and emery to the peripheral face of the
wheel, and then revolving the wheel in contact with a
heated cylinder, whereby the emery and glue are evenly
spread and quickly dried.

MiILLSTONE PICK. — Jacob W. Truax,
Essex Junction, Vt. This is an improved article cf
manufacture, in which the head of the pick is formed
with integral semi-elliptical jaws at its opposite ends,
the rear walls of the oval openings forming abutments
for the blades, making a simple and economical tool in
which the blades may be conveniently inserted or re-
moved.

LuBrIiCATING DEVICE. —J. A. Mec-
Dowell- Guajardo, Philadelphia, Pa. This is a device
for lubricating the top and bottom rollers of spinning,
slubbing, and drawing frames, in such way that the
covers of the rollers are protected from being soiled by
the lubricant, thereby adding to their durability and
promoting economy in the work.

Agricultural,

CorRN PLANTER.—John K. Thompson,
Arkansas City, Kansas. This machine consists of a
novel construction and combination of parts providing
means whereby the seed may be dropped from either
box, or from both at the same time, and also for hilling
the corn simultaneously with the planting, and in such
manner that the hills will be fully and plainly visible.

Miscellaneous,

HEeATING DRUM.—Genisa Ott, Scotia,
Neb. This is a device to be applied to the pipe of an
ordinary stove to utilize the heat, the heating drum
consisting of an outer and an inner cylindrical casing,
with a spiral flange between the two, with a damper and
a disk door, whereby the hot currents are caused to
pass through the drum by a long or short route.

STORE SERVICE APPARATUS.—Edward
A. Rorke, Brooklyn, N. Y. This invention provides a
means for transferring a carrier from a dispatch track
to a return track where the ends of the tracks are in
different vertical and horizontal planes, a switching
track being employed adapted to be moved vertically
and also horizontally, making a combined elevator and
switch track.

WIRE AND PICKET FENCE MACHINE.
—James Kelley, Richmond, Ind. 'This is a machine
designed to automnatically feed the picket between the
wires, twisting the same in reverse direction at each
edge of the picket, and feed the same forward, and
embraces various novel features whereby the movement
of the machine may be continuous, and will require
the service of only one man or boy to run it.

WAY BiLL. — Edward P. Campbell,
New York City. This 18 a form designed to substitute
all local and through way bills, and all local and joint
manifests or invoices, obviating the necessity of re-
billing, etc., at the junction points of the various roads
or lines over which it passes, and thus facilitating
accounting and auditing.

PRINTING TELEGRAPH. — George B.
Scott, Lakewood, N. J. This printing telegraph is pro-
vided with a ratchet wheel and pawl arranged to be
actuated by a magnet placed in the main circuit, or
one of the magnets commonly used in printing tele-
graphs, theratchet wheel being connected through the
medium of a spring with the type wheel shaft, which is
thus propelled by power derived fromthe impulses sent
over the line.

SECTIONAL COAL TRUCK.—George A.
Thompson and Daniel E. Harris, Brooklyn, N. Y. This
is a truck or cart having tracks on its bottom and skids
hinged to one end, which may be inclined and serve as
track continuations, in combination with bins having
each wheels that rest on the tracke, a folding tongue, a
hopper bottom, and a sliding discharge gate.

GRAIN HULLER AND SCOURER. — Job
Short, St. Louis, Mo. This is a machine in which the
grain passes throughand is hulled in an upper cylinder,
passing thence to a lower cylinder, where roughened
disks with teeth operate to complete its cleaning, which
is finished by a spiral steel brush which conveys it to
the final discharge pipe.

Spoor HoLDER.—Silas G. Knight, St.
John, Newfoundland. This is a rectangular bracket
frame bent from a single piece of wire, in combination
with a stiffening guard plate and a spring-securing pin,
forming a simple and convenient device whereby spools

may be supported and attached to the dress of the ope-
rator at any desired point.

COoLLAR AND CUFF DRIER.—John G.
Dixon, New York City. This invention covers an ap-
paratus designed to bring currents of hot air in contact
with the articles, so that no portion of the heated air
will escape without bearing its proportion of moisture,
and also to facilitate the handling of the goods, and
the dampening of them preparatory to the ironing.

DRAUGHTING PATTERNS FOR GAR-
MENTS.—Eugene E. O’Halloran, Waipawa, New Zea-
land. Thisis an apparatus to enable tailors to quickly
produce in various shapes and dimensions patterns of
suits in various sizes, and consists of a rectangular frame
with slotted and graduated side bars, and adjustably
secured gradnated cross bars, an angular shaped dia-
gonally arranged shoulder, with other novel features.

BopY VENTILATOR.—Joseph E. Butts,
Hawthorn, Fla. This is an elastic support designed to
be fitted to the body, and a half-rigid skeleton frame in
jacket shape, connected by stays held from the support,
whereby an air space is formed between the clothes and
the body of the wearer, to keep the body at a proper
temperature when subject to exposure in warm
weather.

SHOE UPPER. — Vincenzo Andretta,
New York City. This invention consists of a boot or
shoe having its entire upper and tongue piece made
without seam, and of one piece of leather, on a speci-
ally devised last having a tapering groove or depression
from its upper part down to near the instep, with pro-
jecting flanges on opposite sides, whereby the front
portion of the material will be formed into an expand-
ing and contracting tongue.

TiE PLATE FOR BRUsH FILLINGS. —
Samuel K. Hawkins, Elmira, N. Y. This is a plate
designed to effectually tie the ends of the brush filling
in position and permit the lower extremity of the filling
to project outward beyond the perpendicular frame of
the end of the brush, the plate being of novel construc-
tion.

PENCIL SHARPENER.—Walter J. Gill,
Boston, Mass. Combined with a stock having a pencil
rest or table on its top surface, is a roughened tablet
and a chip-receiving box, with a detachable handle and
a cutting blade so attached to the handle as to be
adapted to shave a pencil point tapering by successive
shearing cuts.

BorTLE STOPPER.—Otto Eick, Phila-
delphia, Pa. This is a hinged cap through which
passes a bolt supporting a flexible block on the under
side of the cap, a cam lever being held on top of the
cap and engaging the bolt to raise or lower it, to com-
press the flexible block on the under side of the cap in
the mouth of the bottle.

GAME.—Philip Bosche, Cortland, N. Y.
—This invention provides a toy base ball field by the
manipulation of which a ball, block, or cube represent-
ing a player may be made to travel in accordance with
certain rules around the field, or sometimes a globule
of mercury and asingle ball are employed in playing
the game.

NEW BOOKS AND PUBLICATIONS.

OFFICIAL REPORTS OF VARIOUS DuUTY
TRIALS OF THE GASKILL PUMPING
ENGINES. Holly Manufacturing Co.,
Lockport, N.Y. Buffalo, N. Y.: The
Courier Company. 1890. Pp. 229.

We have already had occasion to notice the Gaskill
pumping engine, the successor to the Holly engine.
Illustrations of the engine, with tables of tests made
npon it as running in different water works, are here
given, showing its very high efficiency and the large
amount of duty credited to it.

THE ELEMENTS OF MACHINE DESIGN.
Part I. General principles, fasten-
ivr‘ljgs and transmissive machinery. By

. éawthorne Unwin. New edition,
revised and enlarged. London :
Longmans, Green & Co. New York.
1890. Pp. xvi, 459.

The subject of this hook, as treated in its pages, is
given in great detail to mathematical analyseg, graphi-
cal development and mechanical and perspective
drawing being called upon for its illustrations. It can
safely be recommended to those desiring to bring out
the highest class of machinery under the best auspices,
as to the proper proportion of parts and shapes.

THE ART OF PAPER MAKING. A practi-
cal handbook of the manufacture of
paper from rags, esparto, straw, and
other fibrous materials. By Alexan-
der Watt. London: Crosby Lock-
wood & Son. 1890. Pp. xi, 260.

The well known author of other works on technology
here gives his attention to the manufacture of paper.
While it is treated largely from an English standpoint,
yet it is brought well abreast of modern practice, and
its many illustrations, extensive table of contents, and
index make it of value to all progressive paper makers.
Several useful tables and a bibliography are included.

RAILROAD ENGINEER'S FIELD BOOK AND
EXPLORER'S GUIDE. By H. C. God-
win. New York: John Wiley &
Sons. 1890. Pp. xii, 358.

The type of book of which this is an example is well
represented by it. The author describes it as hisaim to
snpply a real want, viz., that of afield book which can
be carried on the ground for reference at any time.
He seems to have carried out his design very well, and
by the addition of the mnecessary tables has made it a
work that will be very useful for reference in road sur-
veying.

SEMITIC PHILOSOPHY. Showing the ulti-
mate social and scientific outcome of
original Christianity in its conflict
with surviving ancient heathenism.
By Philip C. Friese. Chicago: S. C.
Griggs & Company. 1890. Pp. 247.

PRACTICAL ELECTRICAL NOTES AND DE-
FINITIONS, FOR THE USE OF ENGI-
NEERING STUDENTS AND PRACTICAL
MEN. By W. Perren Maycock, as-
sociate member of the Institute of
Electrical Engineers, instructor of
electrical engineering at the Pitlake
Institute, Croydon. Together with
the rules and regulations to be ob-
served in electrical installation work,
as issued by the Institution of Elee-
trical! Engineers and the Phenix
Fire Office. With diagrams. E. &
F. N. Spon, London and New York.
1889. Pp. 130. Price 6C cents.

LA SO1E AU POINT DE VUE SCIENTIFIQUE
ET INDUSTRIEL. By Leo Vignon.
Paris : Librairie J. B. Bailliere et
Fils. 1890. Pp. 360.

The entire subject of silk treatment from the cocoon
to the finished fabric is reviewed, and numerous illus-
trations, tables, and statistics give a peculiar value to
the work as a standard. [t will be recognized as a very
able and valuable contribution to the art of silk
raising.

A MANUAL OF PHARMACEUTICAL TEST-
ING FOR THE MAN OF BUSINESS AND
HIS ASSISTANTS. By Barnard 8.
Proctor. Published at the offices of
the Chemist and Druggist, London,
and at Melbourne and Sydney. 1890.
Pp. vii, 176.

The principal tests required in the pharmacy for the
man of business and his aseistant, to take the wording
of the title, are clearly given here by the author.
Pharmacists as a rule are somewhat empirical in any-
thing approaching analytical work, but the tests here
given represent, very satisfactorily, the class of work
required in daily practice.

&=~ Any of the above books may be purchased through

this office. Send for new book catalogue just pub-

lished.

Address MuNN & Co., 361 Broadway, New York.
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Elegant colored photographic plate of the resi-
dence of Henry R. Towne, at Stamford, Conn. H.
H. Holly, of New York, architect. Perspective
elevation, floor plans, sheet of details, etc. Cost
$20,000.

Plate in colors of a dwelling at Tremont, N. Y.
Floor plans, perspective elevation, sheet of de-
tails, etc. Cost $6,000.

. Perspective elevation and floor plans of a residence
at Monclair, N. J. J. C. Cady, of New York,
architect. Cost complete $10,000,

. Photographic view and floor plans of a residence

at West Brooklyn, N.Y. Cost $4,500.

A cottage at Dunwoodie, N. Y. Floor plans and
perspective elevations. Cost $5,000 complete.

. A dwelling at Holyoke, Mass. Perspective and

floor plans. Cost complete $5,500.

Sketch of a residence at Surbiton.
Design for a one story house to cost about $1,000.
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Engravings representing the exterior and plan of a
large piggery.

A dwelling erected for Mr. C. D. Danforth,Yonkers,
N. Y. Floor plans and perspective. Cost $9,000
complete.

Photographic perspective view and floor plans of a
neat and desirable cottage recently evected at
Griswold, Iowa, from plans and perspective pnb-
lished in the SciENTIFIC AMERICAN. Cost
$1,075.

. A handsome residence at Springfield, Mass.,
erected for Mr. E. W. Shattuck. Perspective and
floor plans. Cost $15,000.

Floor plans and photographic perspective of
several cottages erected for the late Hon. Chas.
Crary, at Chester Hill, Mount Vernon, N. Y.
Cost $4,000 each complete. Mr. J. C. Brown, of
Mount Vernon, architect.

10.

11

13.

14. Sketch of a chapel and village hall. Estimated
cost $20,000.
. Page engraving of the Ripon Cathedral, Yorkshire,

England.

16. Miscellaneous contents: Steam and hot water
heating.—The garden.—European health resorts.
—TFireproof paint.—Testing well water for sewage.
—The carpenter.—Fire clay in Montana.—The
Spence hot water heater, illustrated.—Improved
sliding blinds, illustrated. — Prepared building
paper.— An improved separator and trap for
steam boilers, illustrated. — Lyle’s storm and
screen door, illustrated.— A sheet copper statue
thirty-five feet high, illustrated.—A boiler for
greenhouses, dwellings, ete., illustrated.—An
efficient ventilating fan, illustrated.—An improved
door hauger, 1llustrated. — Taste in selecting
paint.

The Scientific American Architects and Builders
Edition is issued monthly. $250 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 CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers,

MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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Wusiness and Personal.

The charge for Insertion under this head is One Dollar
a line jor each insertion ; about eight words to a line.
Adwertisements must be received at publication office
as early as Thursday morning to appear in next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Acme engine, 1 to 5 H. P. See adv. next issue.
Tuerk water motors at 12 Cortlandt St., New York.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Safety Elevators, steam and belt power ; quick and
smooth. The D. Frisbie Co., 112 Liberty St., New York.
Veneer machines, with latest improvements. Farrel
Fdry. and Mach. Co., Ansonia, Conn. Send for circular.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.13.

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

Billings’ Double-acting Ratchet Drills. Drop Forgings.
Bronze Forgings. Billings & Spencer Co. Hartford,
Conn.

Wanted—Bids for the manufacture of a large number
of time-stamps. Address “* New Patent,” care Scientific
American, New York.

First-class Marine Draughtsman wanted. Give refer-
ence and salary expected. F. W. Wheeler & Co., ship
builders, West Bay City, Mich.

Guild & Garrison, Brooklyn, N. Y., manufacture
steam pumps, vacuum pumps, vacuum apparatus, air
pumps, acid blowers, filter press pumps, etc.

Englishtanned walrus, hippopotamus, giraffe,elephant
and buffalo leather for polishing metals. All kinds mfrs.’
supplies. Greene, Tweed & Co., 83 Chambers St., N. Y.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery, and containing reports of tests, on application.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y.

Britten’s * Watch and Clockmakers® Handbook, Dice
tionary, and Guide.” Seventh edition. Copiously illus-
trated. 436 pages. $2.00. E. & F. N.Spon, 12 Cortlandt
St., New York.

The valuable patent on umbrella folding table, illus-
trated on page 51. is for sale. Patent issued July 29, 189%0.
For particulars address A. J. Delavigne, 119 Barracks St.,
New Orleans, La.

A business man who has visited nearly every town in
the United States desires an agency for manufacturers
or others having goods or machinery for sale. Refer-
ences. Address W. Y., box 132, Cheshire, Conn.

To make artistic pictures, read ‘Naturalistic Pho-
tography for Students of the Art.” By P. H. Emerson.
Second edition. 313 pages. $2.00. E. & F. N. Spon, 12
Cortlandt St., New York.

¥ Send 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. Thisis 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

e 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.

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.

(2330) J. E. C. asks: Is there any paint
that will stand soap and water, to be used for advertis-
g on window glass? A. Good linseed oil and white
lead give a basis for a paint that will stand. Any paint
will gradually succumb to the friction and rubbing in-
cidental to washing. TUse care in cleaning the glass.

(2331) D. & G. write: We have made a
dynamo as per instructions in SUPPLEMENT, No. 600,
and wish to ask the following questions : 1. In Fig. 1
(perspective view) the field magnet wires are numbered.
Is No. 1, on leg A, the outside end of the first coil
wound? No. 2 the second, and soon? A. Yes. 2. Is
No.8on leg B the outside end of first coil? No. 7
the second coil wound, and so on? A. Leg B is wound
inthesame manner as leg A, 1 being the first coil, 2
the second, and so on. 3. On page 9588, lower part of
right hand column, it reads (to connect a8 shunt): ““Ter-
minal 1 of leg A 1s connected with one of the commu-
tator brushes, 2 is connected with5, 3 with 6, and 4
with 7;”* does this mean that all the above numbers are
onleg A? A. Yes. 4. Resistance must be placed be-
tween one of the terminals of magnet and the commu-
tator brush. Does this mean to place it between one of
the rods that run to top of field magnets and the brush
to which it connects? A. This resistance may be in-
serted in any part of the field magnet circuit. 5. Will
the machine run as well in either direction connected as
a shunt machine, provided the brushes are arranged to
run in such direction? A. Yes; provided suitable
switches are furnished for changing the current.

(@332) W. F. O. asks for a recipe for
making mahogany stain, something that could be ap-
plied to wood without graining. A. Use a decoctiorr of
logwood, 2 ounces tothe pint of water, containing 14
ounce chloride of barium,
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(2333) G. R. L. asks for a receipt for a
liquid stove polish that will dry quickly and leave a
bright polish. A. Mix 2 parts copperas, 1 part pow-
dered bone black, and 1 part black lead with enough
water to give proper consistency (like thick cream).
Two applications are to be recommended.

(2334) H. R. B. asks how to make the

flexible pad composition that is sold for notes. A.
Dissolve the best quality of glue in water, and add of
glycerine one-tifth the weight of the dry glue.

(2335) W. P. S. asks : What is the best
cement for fastening leather to wood? Is leather to
cover a box tightly put on while wet? A. Usea mix-
ture of flour paste and glue. Apply the leather dry.

(2336) A. G. E. asks how much hydro-
gen gas is liberated by one pound of sulphuric acidin
water acting on iron. A. One forty-ninth pound, mea-
uring 6673 cubic inches. This supposes pure sulphuric
acid or oil of vitriol to be used.

(2337) E. E. R. asks: 1. Can you give
me any receipt for perfume[so 1t will mix intimately
with melted paraffine and the perfume be lasting
when the paraftine is cold and cut into tablets? I
have two receipts now, one the odor is not agreeable,
and the other, while pleasant, does not last. A. Oil of
bergamot 4 parts, do. lavender 2 parts, do. cloves 1 part,
do. neroli}4 part. Many others could be given. 2. Can
you not give me a receipt for making sachet powder to
put in sachet bags, to perfume drawers, etc. ? A. There
are many formulas. The following is for patchouly :
Ground patchouly herb 2 pounds, do. rhodium %
pound, do. orris root 1 pound, do. benzoin 14 pound, oil
of patchouly 1 drachm, oil of rose?20drops. 8. I want
a receipt both in liquid and dry state (if possible) to
make an ink eraser. I use chloride of lime dissolved in
water and acetic acid,but the mixture loses its strength,
when bottle has been used several times, from exposure
to the air, and renders it not very desirable as an arti-
cle of commerce, causing buyers to pronounce it a
fraud. A. Use oxalic and citric acids mixed, or use
binoxalate of potash. These are solids, but can be used
in solution.

(2338) R. McK. asks: 1. What is the
best thing for the removal of freckles? A. Nothing
really efficacious except corrosive applications can be
given. Evern such are apt to have only a transitory
effect. 2. What acid is used for writing that is invisi-
ble when written, but which develops upon being
heated? A. Dilute sulphuric acid with a gold or quill
pen.

(2339) T. C. B. writes : I have a pound
or 80 of protosulphate of iron which has been exposed
to the air for some time, and which has become in-
crusted with a white powder. Does this impair the use
of the crystals, and if 8o in what manner? A. The
white color may only indicate the loss of water of
crystallization. It does not impair the substance ex-
cept as it changes its weight. It may, however, be ac-
compacied by oxidation, which would form basic and
insoluble salts, requiring addition of acid for solution.

(2340) D. J. R. asks for a good receipt
for a black walnut stain. A. a. A decoction of green
walnut husks dried and boiled in lye is recommended.
b. Dragon’s blood and lampblack mixed in wood alcohol
may be used, well rubbed into the wood. ¢.One gallon
strong vinegar, 1 pound dry burnt umber, 14 pound
fine rose pink, ¥4 pound dry burnt Vandyke brown.
After mixing and standing for a day it is ready for use.
Apply with a sponge.

(2341) P. W. asks how to make a sub-
stance whick when burnt will’ give forth a strong but
pleasant odor or perfume, and if burnt in a room will
perfume the room for two or three hours. A. Use fol-
lowing ingredients in powder: Charcoal 2 pounds,
olibanum ! pound, Tonquin beans, gum benzoin,
allspice, cinnamon, cloves, and nitrate of potash %
pound of each. Make into a mass with gum tragacanth
in solution in water and form in moulds or with the
fingers. Several others could be given.

(2342) E. D. writes: In your issue of
May 17, 1890, in answer to question 2179 (J. L. S.), you
give a formula for removal of soot stains from granite.
I tried it, and it removed the -soot stains, but left a
stain of light green, probably from the sulphate of cop-
per. What will remove that? A. Try ammonia on a
small portion. If it turns it blue, copper is present, and
sponging with ammonia will tend to remove it. Ex
periment on a small portion to test the efficacy of the
treatment. Weak muriatic acid should also be effectual,
and might very properly be used as a second applica-
tion to follow the ammonia.

(2344) Philwood writes : 1. I noticed in
anold SCIENTIFIC AMERICAN that a windmill would
not do to run a dynamo, on account of its fluctuating
motion. If the windmill was 8o governed that it would
run atauniform rate, would it do to run a dynamo? A.
Yes; if the mill could be kept going at a high enough
rate of speed. 2. If the wind should suddenly fall away
so that the mill stopped entirely, would it harm the ma-
terial working of the dynamo? A. The dynamos would
cease to develop electric energy. The current would
stop. No harm would be done. 3. What are the best
works on electroplating that you would advise a
beginner to get and which would explain everything in
clear language? A. Read our SUPPLEMENTS, treating
of this subject, especially No. 310.

(2345) D. B. asks if honey bees make
honey from flowers, or if they make only what is
called bee bread from flowers. A. Bees extract honey
from flowers, taking it into their stomachs and disgorg=
ing it into comb in the hives. The hairs upon their
body accumulate pollen, which the bee pours into little
pellets, and which is called ** bee bread.” The adults
eat honey, the larve eat ** bee bread.”

(2346) 1. S. asks: 1. What is the cause
and cure, in the case of young persons in apparent per-
fect health, sound teeth, of temperate, abstemious, indus-
trious habits, addicted to no abuse, exhaling a disagreea-
ble breath? A. Possibly dyspepsia. A physician should
be consulted. 2. We constantly see the most opposite
opinions in public journals, from equally authorita.

tive sources, of the ‘‘carp’—praise and utter con-
demnation. What is thefact? A. The quality varies
with the circumstances of its cultivation and environ-
ment. Hence widely different opinions have been ex-
pressed concerning it. It should furnish an excellent
food if properly treated. 3. Did the so-called *“*German
carp ” originate only in Germany? A. It originated in
Central Asia,was introduced into Europe some centuries
ago, and came to the United States via Germany. The
whole subject of its history, qualities, and cultivation is
admirably given in a paper in our SUPPLEMENT, No.
420.

(2347) T. E. M. asks: 1. About how
many volts would it take to killa rat? A. The voltage
required to kill a rat might for the alternating current
be put at 200 or 300 volts. It is uncertain, and will vary
with circumstances. 2. How is bottled soda water made
that is sold by confectioners? A. By charging the
proper mixture of sirup and water with carbonic acid
gas by special apparatus.

(2348) W. J. M. asks: How ecan I cut off
thehead and neck of a large glass bottle such us chemi-
cals are put in, without too much expense? It is two
feet high and nearly as much in diameter, and I wish it
cut as smooth as possible. A. There isa certain amount
of risk in doing this. File a notch on the line and hold
ared hot wire against the glass, moving it back and
forth along the line for the cut. When a crack starts
you can lead it around with the hot wire. Tie a string
orspring a rubber band around the bottle as a mark.
Success is doubtful.

2349) C. E. E. asks how to transfer a
woodcut picture from the paper to the glass of a lan-
tern slide without the aid of sensitized plates. A.
Soak the picture in water. Varnish the plate of glass
with dammar varnish or Canada balsam. When just
‘“tacky,”remove the picture from the water and place
it face downward on the varnish side of the glass,
gentlyrub it on, seeing that no air bubbles are left
between paper and varnished glass. Letit dry until
perfectly hard. Then with the wet finger tip rub off
the paper until little more than the designisleft. Var-
nish a second time and allow to dry. The result isapt
to be either too pale or too obscure,

(2350) A. A. D. writes: I would like to
have a receipt for a glossy black ink, one that would be
suitable for writing on labels which are exposed to sun-
light. I have tried many of the formul® which have
been published, but the inks soonfade. A. Use best
China ink rubbed up in a solution of shellac in borax
water.

(2351) W. A. A. asks if anything can be
added tosilicate of soda (water glass) to render it prac-
tically insoluble after it has once become set. A.
b Nothing of the sortis known. 2. Cananythingbeadded
to make it more waterproof when worked as a varnish?
A. No. 3. Do you know of any cheap flexible cement
that does not contain rubber or rubber or gutta percha?
A. Not that is of any value. 4. Has the evolution of
hydrogen gas from water by electrolysis ever been made
of practical use as a heat-producing agent? Why could
it not be done ? Could not the electric current be sup-
plied by a dynamo? Would it be necessary to acidu-
late the water? A. No. It is absurd to attempt it, as
the original heat energy expended in driving the dy-
namo will exceed by far that supplied by combustion of
the hydrogen. The water must be acidulated.

(2352) T. D. G.asks: 1. What is the rem-
edy for perspiration of a disagreeable odor? I under-
stand it is caused by the presence of some peculiar acid
in the blood or circulatory system. Can the disagreeable
odor be removed without effecting the amount of pers-
piration? What will doit? A. The cause cannot be
broadly stated. A physician should be consulted for
each case. The following powder is a useful local appli-
cation (for external use only): Subnitrate of bismuth and
salicylic acid of each 1 part, starch powder 2 parts. 2.
Is hard water considered more healthful than soft water?
What is the best method for rendering hard water soft
for washing purposes? A. Soft water is considered the
best and most healthful. Hardness may be due to sev-
eral causes. If caused by the presence of bicarbonate
of lime, boiling will remove it.

(2353) X. X. asks for any cheap and
practical method of keeping milk, butter, etc., cool
withoutice, either by evaporation or otherwise. A. By
placing the article in a metallic vessel wrapped with
cloths and kept wet, a slight cooling will beeffected, es-
pecially on a dry and windy day.

(2354) H. W. E. D. asks: What is the
name of theskin you find inclosed, and where it can be
purchased. A. It appears to be gold beater’s skin, and
is sold by druggists.

(2353) R. A. asks what shape a base
ball curver is, and what it is made of. A. The
base ball is curved by the pitcher, without any appli-
ance. The subject has been discussed in this journal,
with illustrations and explanations of the position of
hand, body, etc. Attempts have been made to invent
an apparatus for the hand,but have had little or no suc-
cess.

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-one years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications,and the
grosecutlon of Applications for Patents in the United

tates, Canada.and Foreign Countries. Messrs. Munn &
Co. also attend tothe preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents. gpeals. Reissues, Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showmz the cost and method of securing
patentsin all the grmmpal countries of the world..

MUNN & Solicitors of Patents,

Br oadway. New Yor
ES.—No. 622 and 624 F _Street, Pa-

'H OFFIC
clnc Buﬂdiug. near 7th Street, Washmuton. D.C.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad. enable us to understand the
iaws 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.. oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 8, 1890.
AND EACH BEARING THAT DATE,

[See note at end of list about copies of these patents.]

. 431,790
431,729

Air brake, automatic, G. B. Williams
Air engine, J. Ericsson...
Alarm. See Boiler alarm. Fire alarm.

Aluminum, making, C. Netto.....coovvvevierniennnns 431,912
Anchor, post, J. D. Smith..............oool . 431,857
Animal trap, C. W. Smith.. 431,856
Axle box, car. R. Brewer .. 451,871
Axle lubricator, car, H. M. Goodman .een . 431,967
Bag and twine holder, C. A. Marshall 431,604
Bag holder, Chase & Seaton. .. 431,648
Baling press, C. Woulf... . 431,958
Ballot, L. C. Lindeman 431,600
Barber’s chair, Knecht & Schlesinger . 431,533
Barrels, etc., closure for, L. L. Frierson .. 431,940
Barrel hoop, J. F. Rich............ ...oiis .. 431,916
Basket, feed, J. H. Williams.. . 432,006
Batteries, forming porous pots for voltaic, C. R.

GOOAWIN . e evenernnneiinrniieeeissesaciosennaasiasas 431,968
Batterv. See Galvanic battery.
Bearing, propeller shaft, W. Z. Gaffield ... . 431,690

.. 431,657
.. 43182
. 431813

Bed, folding. H. S. Hale
Bed folding. C. J. Sundback

Bed warmer, J. Kinney .

Bedbug trap, Linder & Carlson.........ccoccvveuennn 431,815
Bedstead, metallic cot. G. M. Lortz............ oe... 431,602
Bell mechanism, door, A. F. Rockwell .. 431,918
Bicycle, N. N. Horton.... .....c.covviiiiinnnnnnnennns 431,89

Bicycle saddle, A. L. Garford.
Bicycle stand, H. J. Curtis

431,573
431,740

Bit. See Bridle bit.

Blasting, J. A. KUrtz.......cooeieeiiiiiiniiinnnnennns 431,747

Block. See Ceiling block. Wagon block.

Blower and exhauster for air or other gases, C.
T T 431511

Body ventilator, J. E. Butts.........cociiiiiinnnnns. 431,764

Boiler, J. E. LeightOn....cccvviiiiiiiiinnnennenns aue 431,599

Boiler alarm, D. Focer

Bookecase and desk, knockdown, L. S. Hayes

Book cover, G. Cornwall

Boot or shoe, L. M. Nute

Boots or shoes, composition for the soles of, W.
A. Burrows.. ..

Bottle stopper. 0 Elck

Box. See Axle box. Sand box.

Box nailing machine, J. Casey......c.ccceuuen

Brace. See Surgical brace.

Brace for excavations, W. J. Dunn.........c..c....

Bracket. See Locomotive lamp bracket.

Brake. See Air brake. Vehicle brake.

Brake beams. machine for forming metallic, R.

. 431,545

431,909

.. 431,885

. 431,69
431,876
431,990

431,646
431,767

431,964

431,689

Breast strap, slide, and snap, combined, Johnson

& Reichert ... 431,589
Bridge gate, J. P. Maloney ... 431,817
Bridle bit, W. R. M. Wheeler.....cocceeeeeeunaennnn. 431,760

Broiler or toaster, W. Brooks. .. 431,550
Brush, G. A. Barnes . 431.866
Brush flllings, tie plate for, S. K. Hawkins......... 431,770
Buckle, J. P. Harris... ....cooo cevees . .. 431,946
Buckle, suspender, G. B. Pilkington . . 431,992
Burner. See Gas burner.

Cable roads, chain grip for, V. Heckert....... ... 431,658
Cable sheave, F. B. West.. .. 431,680
Can for kerosene or other mﬂammable fluids, T.

+. 431,906
Car, cable grip, B. F. Crow.. Ceereeenee 431,936
Carbon structures, composition for porous, C. R
... 431,743
.. 431,644
. 431,688
431,693
431,768
.. 431,659
.. 431,775
.. 431,902
. 431,852

Car coupling, H. C. Buhoup.
Car coupling, H. F. Davis .
Car coupling, E. B. Goelet...
Car coupling, H. Gallager....
Car coupling, G. Highfield.
Car coupling, H. D. Layman ............
Car coupling, C. Lenhart.................
Car coupling, S. H. Pierce. .
Car coupling, U. Snyder.. .. 431,728
Car coupling, C. W. Terpenmg. eee . 431,627
Car coupling and uncoupling device, McWhlrter

& Scheble......ooooiiiiiiiiiiiin .. 431,850
Car door, W. J. Walker.. . 431,926
Car door cleat, freight, G. L. Webster. . 431,632
Car heater, street, . W. Libbey....... . .. 431,947
Car, railway, E. M. Bentley 431,715

Car table, railway, H. S. Haggard .. 431,580
Car wheel, C. G. West .. 431,635
Cars, air brake for railway, D. Dunn.. . 431,938

Cars provided with intermediate trucks, means

for facilitating the uncoupling of, W. H. Mar-
.. 431,605
Carding engine, W. P. Canning .. 431,685
Carrier. See Pneumatic dispatch tube carrier.
Carrying and power cable apparatus, .. H. Good-

431,945
431,569

Cart,road, C. Fahrney...
Cartridge primer, gun, W. Lorenz ..o 431,601
Case. See Book case. Packing and refrigerating
case.
Case for holding and exhibiting oil cloths, etc., E.
E.Jandrey.....cccviveiiiiiaieiis coveiiniiinn ... 431,587
Cash indicator, register, recorder, and calculator,

431,640
431,661
431,609
431,551

Cash recorder, W. Koch...
Casting traps, apparatus for, C. H. Muckenhirn
Ceiling block, electric, W. C. Bryant.

Centering, F. Trabert............. . . 431,628
Chain, W. C. Edge .. . 431,804
Chain, V. M. Moore.. . 431819

Chain, key, J. A. Traut.. . 431,859
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Chair. See Barber’s chair.

Checkrein satety 10op, J. O’BrienN..c......coevvennn.. 431,672
Cigar rolling apron, F. C. Miller.............. 431.907, 431,908
Clasp. See Suspender clasp.

Clipping machine, hair, Cook & Hinds... ... 431,965
Cloak rack. F*. Wolf................ [OPP ... 431,833
Clock, alarm, A. M. Lane..........cooeeivuveeee oone 431,595
Closet. See Dry closet.
Cloth cutting machine, W. S. Salisbury..... 431,998, 431,939
Collar fastener, horse, P. T. Bradley......coccvu... 431,548
Collar, horse, A. Charles.... . 431,558
Collar, horse, T. J. Thorp.... . ... 432,001
Compound engine, S. M. Vauclain. ... 431,860
Conduit, 'I. Wallace.......ccovevvvnnenn vuns ... 431,630
Conveying service apparatus, J. C. Martin.. ... 431,666
Copy holder, C. E. Brunthaver......... ............ 431,934
Corn cutting and shocking machine, F. C.
O’Harra.. . 431,615
Corn hook, L. H. Sholder.. . 431,822
Corpses, method of treating, J. H. Chambers...... 431,687

Coupling. See Car coupling. Pipe coupling.
Cultivators, corn dropping attachment for, W. O.

DB ) 431,882
Cultivator, riding, J. H. Jones........... [N 431,980
Cultivator, walking, J. H. JONeS......cceeeeeeeennens 431,981
Cup. See Grease cup.

Cut-out, thermal, L. B. Favor. .. 431,118
Damper, S. S. Richardson.... . 431,708
Darning machine, A. Helwig.. ... 431,583
Dental articulator, J. W. Moffitt. . 431,849
Dental polishing pencil, K. C. Whaley.... ......... 431,713

Die stocks, reamer attachment for, E. T. Mueller. 431,610
Dish pan and drainer, wash, M. A. Gaugh.. ... 43195
Dock, portable, N. F. Rogers.. . 431,675
Door check, J. W. Lairamore.. . 431,897
Door check, A. E. Matheson... . 431,667
Door lock, Ping & Mendenhall ... 431,674
Door, sliding, C. D. Fey . 431570

Draught equalizer, Boynton & Brown. . 431,547
Drill blanks, machine for swaging, J. C. Taft...... 431,925
Drill, seeder, and cultivator, combined, J. W.

Rogers ... 431,919
Drilling machine, Midgley & Harbaugh. . 431,606
Drum, heating, G. Ott............ . 431,782
Dry closet, W. E. Stevens.............. 431,824
Drying apparatus, collar and cuff, J. G. Dixon 431,766
Dust arrester, J. B. Martin........... [ . 431951
Dynamo, E. H. Johnson.. . 431,812

Egg tester, F. H. Juergens ....................
Electric accumulator plates,' apparatus for pre-

. 431,591

paring, C. F. Pollak ......... ciiieinnninnnnnnnns 431,617
Electric cable subway, W. L. Parsley .. 431,780
Electric machine, magneto, A. E. Colgate.... . 431,559

Pol-

Electric machine regulator, dynamo, G. A.
. 431,618
. 431,649

Electric motor apparatus, S. C. C. Currie .
Electric wires, etc., metallic pole for, Schneider &
L7 - 1) B RN ... 431,955
Electrical conduit pipes, apparatus for cutting, S.
P. Denison..
Electrical conversion, apparatus for, E. N. chk-
234516 4 T
Electro-therapeutic appliance, A. W. Jackson....
Elevator. See Store service apparatus elevator.
Emery polishing wheels, finishing, k. Kohnle...... 431,774
Engine. See Air engine. Carding engine. Com-
pound engine. Locomotive engine. Steam
engine.
Engine lubricator, steam, J. A. Mumford....
Evaporating apparatus, T. Gaunt...........
Extract, obtaining meat, J. Van Ruymbeke

431.879
431,978

... 431,704
. 431,514
. 431,730

Fabric. See Waterproof gossamer fabric. Woven
fabric.

Faucet fastener, G. W. Aldrich. .. 431,791

Fence, L. S. Newman............. . 431,706

Fence coping, J. T. Shimer................ 432.000

Fence machine, wire and picket, J. Kelley...
Fence machines, tension device for, W. Peepe
Fence. picket, H. W. VolcK.............. cosesennanns
Fence, portable, R. North.
Fence, wire, P. Spalding.. .
Fences, device for building wire and plcket J.E
Remington.....
Fertilizer distributer, F. P. Morrison.
Fire alarm, automatic, H. E. Jacobs..
Fire escape, T. Ellison... ... .....
Fire escape, D. A. Fraser....
Fire escape ladder, F. E. Davis.

431,772
431,673
431,759
431,820
431,758

431915
.. 431,608
... 431979
.. 431,566
.. 431,572
. 431,878

Fire extinguisher, C. M. Martin. eee. 451,990
Fire extinguisher, automatic, K. Grinnell...431,971, 431,972
Fire extinguishing compound, C. M. Martin. .. 431,985
Flood gate, W. U. RObbins......ccoceviinniiiniinn ooe 431,917
Frame. See Window frame.

Fruit picker, G. T. Ridlon.......ccceieuuviiiiinnnnen. 431,709

Furnace, M. E. Alley....... 431,928

Furnaces, device for supplying superheated steam
to, M. E. Alley....ccceve vennnnnns N 431,682
Gauge, W. Littley.. .. 431,702
QGalvanic battery, C. R. Goodwm oo 431742
. 431,762

.. 431727
.. 431,893
. 431,861

Game, F. W. Samuels......
Game counter, M. Hofheimer..
Garment supporting hook, C. A Whltcher

. 431,932
431,716

Gate. See Bridge gate.
chine discharge gate.

Flood gate. Mixing ma-

Gate, J. E. Bourne 431,543
Gate, J. S. Burgess 431,553
Gate, J.GUNAer.....covviiiiiiiiiiiiiiiiiiiiiiieeaeas 431 579
Gate fastening, wire, J. M, Harnish

Gate for drawbridges, etc., C. R. Brothwell........ 431.838
Glass leer, A. FerTari. .o cceeeeeeeeernirienrenneeiaaens 431,884
Glassware, apparatus for the manufacture of,

W. Buttler.................. .. 431874
Grain huller and scourer, J. Shor: .. 431,785
Grate, L. N. Emery........... . 431,806
Grease cup, E. H. Benners..........c.ccuv veevinu.. 431,867
Guns, bolt stop with cartridge shell ejectors for

breech-loading, P. Mauser........... ........... 431,668

Guns, shell extractor for bolt, P. Mauser...431,669, 431.670

Hair and wig, J. Y. Borden.. .. 431,837
Hair bang, A. L. Hobbs ... 431,892
Halter, G. J. Walbridge .. 431,628
Hame, C. E. Carr . 431,556
Handle. See Tool handle.

Hanger. See Trolley wire hanger.

Harrow, spring tooth, C. L.a Dow . 431,594

Harvester, corn, Gibbs & Boozer.. .. 431,576
Harvester reel support, J. A. Graham . . 431,970
Hatchway gates, device for operating elevator,

C. P. Stanford... ............ ... 431,676
Hay loader, Hunter & Lakin.. . 431,585
Headlight, locomotive, W. J. Burke.... 431,872

Heater. See Car heater.

Heating and filtering apparatus, Sutcliffe & Sulli-
7 ) o T 431,923,

Heating device, S. B. Jerome...... ..

Holdback, vehicle, B. E. Beers

Holder. See Bag hulder.
Copy holder.
holder.

431,924
431,588
.. 431,546
Bag and twine holder.
Sash holder. 8pool holder. Tag
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Hominy mill, J. WarTington......ccieeveeeeecnaecaas 431,631
Hook. See Corn hook. Garment supporting
hook.

Hook, J. E. Murray.......... cesesesetosatctesasnaninn 431,753
Hoop. See Barrel hoop.

Horse foot pad, detachable, F. M. Dreibelbis...... 431.717
Horse whipping device, F. D. Mercer.............. 431.847
Horses, ice and snow shoe for. C. W. Bolton...... 431.868

Horseshoe, O. C. Elliott . 431,805

Hotel indicator, C. S. Peters. . 4312
Hub wrench, M. Beach.......cccocvieeeieivncnncnas .. 431,641
Huller. See Grain huller.

Hydraulic compress, A. L. Blackman.. . . 431,738
Ice cream freezer, J. A. Burns . 431,645
Indicator. See Cash indicator. Hotel mdlcator.
Injector, W. McShane........cceviveeiiinnnnennnnnan, 431,613

Iron and steel, apparatus for the manufacture of,
C. Adams . 431,863
Iron ore, reducing, C. Adams.. 431,864

Joint. 8ee Pipe splice joint. Rail jomt. Ral]way
rail joint.
Journal bearing, 8. A. Bemis............ [P ... 431,642

Kegs containing liquids, device for forcing air in-

to, B.KinD.oooiiiiiiiiiiiii e 431,592
Kitchen cabinet, W. H. Hiteschew ................ 431,974
Knife. See Pocket knife.

Knife and scissors sharpener, C. A. Gilman........ 431,887
Knitting. machine, circular, W. H. Carr ........... 431,801
Knitting machine splicing attachment, Newton &

Palmer.......ccoiiiiiiiiiiiiiiiiiiiii e 431,913
Knitting machine stop motion, R. B. Goodyear.... 431,969
Lampblack machine, T. Dietrich...... ............. 431,881

Lamp bulbs, means for attaching and detaching

electric, S. J. Jacobs . 431721
Lamp, incandescent, G. R. Lean 431,776
Lamp, 0il, T. & A. E. Penn..... .. . 431,616
Lamp socket, incandescent, J. J. Wood. 431,681
Lantern, dark, C. H. Denison .. 431563
Last, Newberry & Sharp . 431,614
Latch, C. Felton........ . 431,843
Latch, J. Hope, Jr.... . 431,845
Latch, W. R. Monroe.... . 431,752
Lathe attachment, screw cutting, Schmitz & Paul-

431,620
431,956
431.855

Lathe, button turning, D. B. Shantz..
Lathe carriage, P. G. Simpson

Life preserver, F. G. C. Weir...c..cceevuee. . . 431,830
Lifter. See Transom lifter.

Light. See Headlight.

Loadicg apparatus, helical, A. Dauber ............ 431,650

Lock. See Door lock. Nut lock.
T.ock, W. W. Pursel ....... ....ccceeneen [ 431,620
Locomotive engine, compound, R. H. Lapage.
Locomotive lamp bracket, Mackenzie-Hughes.
Log stop and loader, W. E. Hill.....
Loom let-off mechanism, G. Park....... . 431,707
Loom warp stop motion, Winegar & Farrar...... . 431,637
Looms, mechanism for facilitating tying-in warp

in, J. & J. Nightingale.........cceovviiueennnnnn.. 431,989
Lubricator. See Axle lubricator. Engine lubri-

cator.

Lubricator, McCarty & Burton . 431,910
Mashing machine, J. Shathaus. 431,624
Matcher, E. Benjamin..........coceviiiiiiiinnnnnn.. 431,796
Measure, printer’s type, B. W. Gillis................ 431,692
Measuring or weighing apparatus, grain, W.

Looney.. 431,948
Meat cutting muchine, Zimmermann & Barrath... 431,638
Messages, apparatus for preparing and translat-

ing secret, F. Anderson . 431,192

Metal, device for forming pinholes in cast, A. L.

Metal joint fastenings for boxes, machine for
making, C. T. Remus .. 431,995

Metal, plated, G. U. Meyer . 431.848

Meter. See Water meter.

Mill. See Hominy mill. Rolling mill.

Millstone pick, J. W. Truax............... eeennee.n.. 431,789

Miner’s lamp, G. Anton........... . 431724
Miner’s lamp wick, F. M. Anton.. 431,733
Mixing machine discharge gate, M. Broughton.... 431,798
Motive power, apparatus for producing, C. Tel-

=) 431,677
Motor. See Railway motor. Thermo motor.
Motor, J. B. Brwin......coieieiieniiiniiiiiiiiennien.s 431,567
Mowers and reapers, endless cutter for, J. O.

Brown....
Mowers, cutting attachment for lawn, C. G. Boc-

4
Multiple switch boards, transfer connecting appa-

ratus for, E. M. Barton...........cceeviiunnnn. oo 431,962

Nut, adjustable axle, J. M. Thorp.
Nut lock, L. L. Frierson .. 431,966
Nut lock, W. McCarthy......coceevuevurnennnns .. 431705
Oil, apparatus for testing the burning qualities

. 431768

Ofy F. W. AIVIDE...ciiiiiiiiennenncrenenrennnnne 431,795
Qil extracting apparatus, Dombrain & Trumper.. 431,937
Oiler, R. A. Weidman...........ocoeeunnieiieiainnns 431.829

Ore separator, centrifugal, 8. D. Smith ....’ .. 431,858
Packing and refrigerating case, J. Barker.. .. 431,930
Packing and refrigerating vessel, Barker & Frier-

T«
Packing and refrigerating vessel, Frierson & Bar-
..431,941, 431,942

431,931

Pad. See Horse foot pad.

Painter’s and decorator’s tool, R. L. Hutchins.... 431,586
Pan. See Bread pan. Dish pan.
Paper winding machine, Jones & Mack............ 431,771
Passenger recorder, A. TOIT€Y...c.ovv coerrecnmennsn 432,003
Patterns for garments, apparatus for draughting,

E.E. O’'Halloran....ccceeveeeeeraccnnans PR 431,781
Pavement curb, I. L. Landis....... ccoevevaien annnn 431,898
Pencil rack, J. K. Abrams......ccoeieivvnieiiinien. ‘

Pencil sharpener, W. J. Gill..
Phonograph, automatic coin-controlled, L. F.

DOoUgIASS. cevuererine cieien sreeineneeenns cepere.. 431,883
Picker. See Fruit picker.
Pipe coupling, W. F. Lomasney........cceeeeee.vona 431,816

Pipe splice joint, F. C. Kummel... .. 431,697
Pipe testing device, T. k. Fallon .. 431939
Planter, corn, J. G. Busch. .. 431,647
Planter, corn, G. W. Campbell.... . 431,935

lanter, corn, J. B. Campbell.... .. 431,555
Planter, corn, H. Prather........ . 431,619
Planter, corn, J. I{. Thompson... 431,787
Planter, hand, J. 8. Davis......cc.ccviviieieanenennne 431,841
Planter, hand corn, J. M. Segur (r)............11,094, 11,095
Plow, 8. W. IIatcher ... 451,891
Plow, sulky, C. Anderson........c...cceveeuunnnnnnnn. 431,683
Pneumatic dispatch tube, 8. F. Leake...... 431.698, 431,639

Pneumatic dispatch tube carrier, S. F. Leake,

431,90, 431,901
Pneumatic dispatch tube receiver, 8. F. Leake,

431,700, 431,701
. 431,584

Pocket knife, J. Van Holland. .
. 431751

Pole, vehicle, H. H. Lockwood

Postal cabinet. A. Udell.......... .. 431,679
Potato masher and beater, E. R. Kirk.............. 431,984
Power. See Motive power.

Power converter, Shoudy, Jr., & Miller............ 431,854
Power transmitting device, E. H. Johnson....... . 431,811

Press. See Baling press. Seal press.
Pressure regalator, J. BatTOW....ccaecascianr 1o soe 431,961

Printing and delivering machine, web, L. C. Cro-
well... . 431,840
Puller. See Stump puller.
Pulley, expansible, H. F. Hall......ccccuueees ceienn 431,889
Pulp distributer, F. E. Monteverde
Pump, H. J. Gerbsch
Pump, double-acting force, Ziebarth, Jr.,
Schadewald..........ccovet tiiiiiiieeiennnnneen.
Pump, lifting, H. Carmichael.. . 431,686

Punch, check, S. 8. Williamson..........cccciveeennn 431.831
Quill or bobbin, C. A. Carlstroem ... ............... 431,800
Rack. See Cloak rack. Pencil rack. Refrigera-

tor ice rack.
Radiator, J. Houston ... 431,975
Radiators, forming, J. Houston. . 431976

Rail joint, V. Angerer............
Rail joint, W. L. McLaughlin....
Rail support, grip, and conductor, Hull & Ander-

. 431,835
. 431,988

. 431,846
Railway conduit, electric, J. H. Wehrle ... 431,633
Railway, electric, R. M. Hunter....... 431,720, 431.977
Railway, electric, S. H. Short...... . 431711
Railway, electric, J. H. Wehrle.... ................ 431,634

Railway gates, pneumatic system *or operating,
Wayland & Baldwin . 431,732

Railway motor, electric, F. J. Sprague 431,823

Railway rail joint, L. S. McGiehan

Railway rails, finishing end for, N. C. Foster. "
Railway semaphore signal, W. M. Grafton. 431.858
Railway signal, S. T. Dutton.............. . 431,652
Railway street crossings, automatic gate for, C.

E. DaITOW. ...t vt viiiiiiiiiiiiiiiiinieaeeens 431877

Railway switch and signal operating appliance, 1.
Randolph......cccovvuiiiiiiiiiiiinian, . 431,726

Railway tie, steel or metal, W. Bussard . 431,839
Razor strop, C. L. Holland...eevuvivivninnannennnnns 431,696
Recorder. See Cash reeorder Passenger reeord-

er. Time recorder.
Refrigerator ice rack, C. H. Leonard....... . 431,903
Refrigerator, packing, Barker & Frierson.. 431,865
Register and file for office use, R. M. Rankin 431,621

Regulator. See Electric machine regulator. Pres-
sure regulator.

Reversing mechanism, W. S. Whitman............ 431,636
Roller. See Shade roller.
Rolling mill, P. H. Sack . 431,623

Rolling mill feed device, C. M. 431,626
Rolling sheet metal, B. Lauth . 431,148
Roofs. implement for closing the seams of metal

F. Kusel.... .. . . 431,814
Salt, purifying, E. K. Mitting.... 431,956
Sand box and drier, R. Mc Dowell. 431,911
Sand paper roll, 8. Ross, Jr.. 431,997
Sash balance, E. Farnsworth 431,653

Schwab.

Sush fastener, R. I. Turck... 432,004
Sash holder, C. W. Brewer. 431.870
Sash, window, O. Wagner......... 431,629
Sawing machine, H. A. Axtell...... . 431,74

Scale, measuring, H. Esser . 431,568
Scales, automatic grain, O. M. Morse. 431,703
Scoop, C. N. ShaW......o.iiiiiriiiiiiieniieneieenennes 431,921
Screw cutting machine, H. Crehan .. 431,560
Screw, hand, A. H. George 431,719
Screw machine attachment, metal, J. Hartness . 431,809
Seal press, roller, E. J. Brooks.........cco.oiieeeeens 431,763
Seed delinting machine, cotton, C. K. Marshall.... 431.665
Seed, machine for removing lint from cotton, C.

K,Marshall..........cocvvviiiiiiiiiienennnnnnen,
Seeder and planter,J. S. Davis... .......cco00veennn
Separator. See Ore separator.

431.949
431,842

Sewing looped fabrics, stitch breaking and ravel-
ing attachment for machines for, A.L. Tra-

431.957

. 431,994

Sewing on buttons, machine for, L. C. ng 431.832
Shade rotler, A. W. Gayhart 431,886

Shaft, rotating, C. G. P. De Laval........... 431.749, 431,750
Shaping irregular forms, self-feeding machine

for, W.Reid.... «cooiiiiiiiiiiiiiiiiiiiiiiinnne, 431,954
Sheet metal coating apparatus, D. T. Lewis....... 431,663
Shelf support, W. D. Haven.........ccccevvieeennnns 431,745
Shoe fastening, J. E. Bertrand...........c.ccvuuue. 431,137
Signal. See Railway signal. Railway semaphore

signal.

Signaling apparatus, G. B. T.ehy.......c.coeveennens 431,598

Signaling apparatus, J. H. McCartney ... .. 431,671
Signalin;r apparatus, electric, G. B. Lehy .. 431597
Sink, Hammann & Susemihl..........coovieiviennnns 431,808
Slaughtering device, electric animal, Miller &
D 0203 13113 - 431,77
Solder to can caps, machine for applying, W. D.
BrooKS...oooveieerore ceneinnsesncnnsnsennanns eee.. 431,933

Spinning or other frames, lubricating device for
the top and bottom roller of, J. A. McDowell-

Guajardo. .....ciiiiiiiiiiiiieenien, . 431,779
Spinning spindle support, J. W. Wattles. 431,731
Spool holder. 8. G. Knight ..........ccoiiiiaininen. 431773
Spoon, I N. PlottS.... ceeie viiieienisecacsnennnnss 431,914
Stand. See Bicycle stand. Switch stand.

Steam engine, J. G. Robey...
Steamboat chimneys, apparatus for raising and

lowering,d. Christy.....ccciviiiieieecenenrenccens 431,875
Stool, piano, Cunningham & Warnick . 431,803
Stopper. See Bottle stopper.

Store service apparatus elevator, E. A. Rorke.... 43183

. 431,754
431,853

Stovepipe flange, W. H. Oplinger. .
Stovepipe thimble, W. Saulter..............c.eee ...
Strap. See Breast strap.

Straw stacker, automatic swinging, H. R. Nagle..

431,724

Stump puller, A. ATONS......cccvut veeveriiiieeanens 431,929
Surgical brace, L. Blattmach’r....... cereersnnaanann 431,797
Suspender clasp, C. R. Harris..... .... tersenneannen 431,694
Swing, S. K. BUrger..........ccceececsecse PR 431,552
Switch. See Railway switch.

Switch stand. A. A. Ackerly......ccciieuiiiinnnannn. 431,834
Table. See Car table.

Tack strip setting machine, M. Brock..... ereeeens 431,549
Tack strips. machine for making, J. A. Crosbie.... 431,561
Tag holder, Dean & Barnett . 431,562

Telegraph, automatic, . Anderson
Telegraph, printing. A. T. McCoy
Telegraph, printing, G. B. Scott....
Telegranhy, automatic, F. Anderson 431,793
Telegraphy, private line, P. B. Delany .. 431,651
Telephone receivers, aural attachment for, E. C.

.- 431,794
.. 431,987
. 431,784

2 (T 431,810
Thermo motor, internal combustion, J. Har-

BT@AVES .uunttteeteiiiieeinneeecesosacnnnnonaesn 431,581
Thrashing machine, B. McKillen................ eee . 431,612
Tie. See Railway tie.
Time recorder, watchman’s, A. De Meurisse...... 431,723
Tobacco, metallic fastener for, S. W. Reynolds.... 41,757
Toeweight for horses, J. Clark.... .- 431,802

Tool, combination, F. Kortick.. .
Tool handle, A. H. Young............. 431,959
Torch, colored fire, W. H. Vosburgh, Jr .. 431827
Torpedoes. system of defending harbors by sub-
marine, A. G. Donnelly.
Toy, T. A. Goodson........ PP
Traction wheel, J. Lewis......cc.ocuu.e
Transom lifter, R. R. Buehler
Trap. See Animal trap. Bedbug trap.

431,662

431,565
431,656
. 431,904
. 431,983

Trolley pole supporting mechanism, J. M. Ander-

. 431,684

Trolley wire hanger, J. T. Herty ... 431,973

Trousers, device for supporting the legs of, W.
M. LOTimMer.ccu.iutiiiiis criiieetieeiearenenenens

Truck, car, C. C. Butterbaugh..

Truck, railway car, D. L. Barnes............ 431,544, 431,736
Truck, railway passenger car, D. L. Barnes........ 431543
Truck, sectional coal, Thompson & Harris . 431,786

. 431963

Truck, stove, J. M. Pinckney...... .
Wick

Tube. See Pneumatic dispatch tube.
tube.

Turning, engraving, or planing tools, moving and
guiding, G. M. Guerrant..........c.c.covveviennnen

Turret or shield, hydrostatic disappearing, F. A.
Souriau

Typewriting machine, J. Brady .

Upper. V. Andretta

. 431,869
431,761

Valve for controlling pressure, J. Howard. ... 431,660
Valve gear, H. W. Armstrong . 431,785
Valve gear, E. N. Dickerson........ . ... 431,880
Valve, piston, C. J. Mellin.....eceiieininenenenannans 431.818
Valves for oil burners, mechanism for automati-

cally operating. T. A. Lathrop.. 431,596
Vehicle brake, E. C. Butt........ . 431,873

Vehicle gearing, W. J. Rawlings
Vehicle, motor, J. W. Quinn.....
Vehicle, two-wheeled, Rieder & Ford.
Vehicle wheel, N. N. Horton..... ...
Velocipede, N. N. Horton..............
Veceer cutting machine, G. A. Oncken...
Ventilator. See Body ventilator.
Vessels, device for suspending boats in davits on,

G. L. Enggren . 431,741
Violin, J. Kopp ... 431,722
Wagon block and clevis, log, W. H. Miller, Sr..... 431,718
Wagon bodies while being riveted, support for

sheet metal, . Van Wagenen... .. 431,8%
‘Wagon dump, E. I.. Thoms........ . 431,678
‘Wagon running gear, T. J. Thorp. . 432,002
Washing machine, H. F. Carrico 431,557
Washing machine, C. W. Gaston.. 431,691
Washing machine. J. Persanowsky. . 431,821

. 431,755
. 431,993
. 431,110
431,896
. 431894
. 431,952

‘Washing machine, 8. W. Reynolds.......... . 431,756
Watch dial marking device, E. J. Guilford. .. 481,807
Water conveyer, G. W. Bailey.........cccceuvunnnees 431.542
Water meter, oscillating, R. J. Rogers.............. 431,622
Waterproof fabrics, making gossamer, T. H.
Videto...ooovviiiiiiiiiiiiiiiiiiiiiiieeean e 431712
Waterproof gossamer fabric. T. H. Videto...... . 432,005

Water wheels, hydraulic nozzle for, W. Buhlman, 431.739

Way bill, E. P. Campbell .. 431,765
Wearing apparel, apparatus for suspending, C. O.
GehrcKens..... .o iviiiiiieneiveieeneiennnnnnnaens 431.944
Well pipes, apparatus for smkimz. C. A. Sellon.... 431,920
Wells. tool for extracting drill rods, etc., from, J
2 £ o 431.890

Wheel. See Car wheel.
wheel.
Wheel. J. 8. YOUDg.......ovunniieiiees cennnennannnns
Wick tube, P. J. Grinberg.
Windmill, O. J. Kilby..
Windmill, T. O. Perry.. 431,851
Windmill derrick, T. O. Perry....c.ceeeeeeeeeenencees 431,991
Window frame, B. Aschenbach............. .. 431,639
Wire galvanizing apparatus, C. E. Matteson. . 431,905

Traction wheel. Vehicle

431,927
. 431,577
431,983

Wire straightener, S. W. Harman.......... .. 431,582
Woven fabric, V. Heald........... coeveeennnn. o... 431844
Wrench. See Hub wrench.

‘Wrench, J. H. Gibson............. sesececisssesranans 431,655

TRADE MARKS.

Asparagus, L. B. Sidway......ccccevenieinnnnnn ... 18,151
Boilers, compounds for preventing and removing

scale in, W.J. Smith.............ooiiiiiiini,
Boilers, metal for steam, A. T. Douthett .
Canned vegetables, fruit, fish, and corn, W. B

TS « . ceveeeeereresecacossssssssssscsssssssons oo 18,164
Catsup, Curtice Brothers Company..... . ..o ccouus 18,148
Cigar lighter, pocket, Magic Introduction Com-

pany 18.135

Cigars, H. Huckfeld

Coin-operated machines. J. U. Meara................ 18,156
Computing and transcribing machine, Felt & Tar-
rant Manufacturing Company....c.ceeeeeeecennnes 18,154
Corn starch, C. Morningstar & CO........ccccouuuenn. 18,150
Filing boxes, pens, gum erasers, and writing pa-
per,G. H. Dietz & CO..ovvrvrnnrnnns voieennnnnnns 18.138
Forks, spoons, ladles, and other flat metal table-
ware, The Holmes and Edwards Silver Com-
PADY..eernerernnaiennneanes . 18,163
Games, indoor, E. I. Horsman .. . 18,155
Laundry tubs, sinks, feed mangers, and troughs,
T.G.Knight....... cccooviiiiiiiiiiiiiiiiiiiiin.. 18,149
Medicine for catarrh, powdered, J. T. Rosen-
heimer... ..... ol 18.158
Medicine for the cure of diseases of horses, Hart-
hill & Anderson..........cc.oiveeenne cecseseconcane 18,134
Needles, Blumenthal & BOaS......cocveeeeeiennennnn. 18,152
Oil, lubricating and machine, C. H. Besly.. 18,153
Oils, lubricating. Swan & Finch . 18,159

Paper, writing and book, Whiting Paper Company 18,146

Post hole digger, W. R. Rhodes.............. ....... 18,136
Remedial compounds for nervous, blood, and

other diseases, S. H. Timm.. ... 18,160
Remedy for cancerous sores and dlsea,ses of the

blood, Rogers & MOOTe.......ccevvveneennneennann. 18,143
Remedy for diseases of the blood, liver, and kid-

neys, Peruvian Medicine Co . 18,142
Razors, Ransom & Randolph... . 18,144
Sauce, table, Snook & Halbe.. . . 18,162
Soap, U. W. BeCKer...... .........eee teecetnenns . 18,133
Soapstone wash tubs, griddles, and other articles

for household use, Albemarle Soapstone Com-

PADY.ceiteaiienn teirrrnnsteneeceasasnnnnnninns . 18,147
Starch, laundry, G. S. Graves. . 18,139
Tea, Kearley & Tonge..... . 18,141
Trunks, F. J. Palica............. ceeenreeserieeiies snee 18,157
Undergarments, ladies’ and children’s, Sigsbee

Manufacturing Company.......c..ccceueveeene ... 18,145

DES1GNS.

Brush,dust, B. J. Lessard

Observatory, Schipek & Vedovell 20 004
Registering apparatus, dial plate for, G. C. Tew!
DUIY. et vieiiieinns vonnrencnnnnnesanns . 20.005

Refrigerator casing, A. J. Chase. ..20,002. 20,003

A Printed copy ot the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please 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 the
inventors for any of the inventions named in the fore-
going list, provided they are simple. at a cost of $40
each. If complicated, the cost will be alittle more. For
Culi instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

© 1890 SCIENTIFIC AMERICAN, INC.

“Wovertisements.

Inside Page, ench insertion = = = 75 cents a line.
ack Page. ench insertion - = « $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is'setinagate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office asearly as Thursday morn-
ing to appear in next issue.

USEADAMANT WALL PLASTER

It is Hard, Dense, and Ad-
hesive. Does not check or crack.
3 It is impervious to wind, water,
f‘and disease germs. It dries in a
. It can be applied in

—-any kind of weather. It isin gen-
T eral use. Licensesgranted for the
—mixing,using, and selling.

E aaarges ADAMANT MFG. CO.

E. Genesee St.,
Syracuse, N. Y.

ICE- HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 89, Price 10 cents. To be had at this office
and of all newsdealers.

“Star™ Screw Cut-
Foot Lathe ting Auto-
Swings matic Cross
in. A Feed, ete.
Scroll Saws, H Catalogue
Circular Free
Saws, Lathes] of all our
Mortisers. Machinery.

Seneca Falls Mfg Co.. 695 Water St., Seneca Falls, Ny Y.

SEBASTIAN,MAY &C0’S

Improved Scrow Cutting

Foot &

Power ]
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama.
teurs’ outfits. Lathes on trial.
Cataloguesmailed on application.
165 W, 2d St., Clnclnnatl, 0.

SAFE BOILERS FOR AMATEUR WORK

By G. D. Hiscox.—Description of several types of safe
steam generators for the use of amateurs—the pipe coil
boiler, the pige boiler, pipe sectional boiler. ith 3
illustratio: ontaired in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 702. Price 10 cents. To be had at this
office and from all newsdealers.

BRASS SCREWS NUTS AND FITTINGS FOR ELECTRICAL
PURPOSES INSTOCK, SPECIAL WORK T0O ORDER.

T=v Ta3e

TF'WELCH &Co BOSTON Mass.
Do all your own

§3 PRINTING PRESS printing. cBave

logue for two stamps. Kelsey & Co., Mengen, Conn.

GATALUGUE; FREE _TO ANY ADDHESS
TR

o PM w12 A ‘—s
p.Bc’ 3095 é

TS
%QQD“Q\N 2 \NAGRTWMAN ™
ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
illustration of cold house for preserving frait from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Cons<
tained in SCIENTIFIC AMERICAN SUPPLEMENT No.116.

Pncgrlso cents. To be had at this office and of all news-

Models and Light Machinery.

N. ERLANDSEN, 107 Rivington St., N.Y.

ROCK DRILLS
AIR COMPRESSORS,

MINING AND QUARRYING MACHINERY,

Ingersoll - Sergeant Rock Drill Co.

No. 10 PARK PLACE, NEW YORK.
Send for Complete Priced Catalogue.

GENERAL MACHINERY ror

MININc,TUNNELING.
QUARRKRY HRMNAROAD W OV .

RAND DRILL Co 23 Park Puace New vorg

Useful Books!

Manufacturers, Agriculturists, Chemists, Kngineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO.. 361 Broadway, New York.

STEEL TYPE for TYPEWRITERS,

Stencils, Steel Stamps, Rubber

v and Metal Type Wheels.
P New York Stencil Works, Mfrs.
100 Nassau Street, New York.

ERFECTLY [JNIFORM SPEED!

No matter how Changeable the Power may be.
Apply for information to

T. M. FOOTE REGULATOR CO.,

33 Devonshire Street, Boeston, Mass.
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HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa.. U. S. A.

§¥ Our new and Revised Catalogue of Practical and
8cientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covermg every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(&gny one in any part ot the world who will furnish his
address.

ARCAITECTURAL  ROOKS

Useful, Beautiful, and Cheap.

T0 any person about to erect a dwelling house or sta-
ble, either in the country or city. or any builder wishing
to examine the latest and best plans fora church, school
house. club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS' EDITION of the SCIENTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion and approximate cost.

Eight bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price,$2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Single Bell Chime Whistle, and all instruments
used in connection with Steam, Air and Water.
bole Agents Jor Clark’s Lanen Fire Hose.

CROSBY STEAM GAGE & VALVE C0. $i.0ivsi.se
LIGHTNING WELL-SINKING

MACHINERY MANUFACTURERS.
Hyrdaulic, Jetting, Revolving, Arteslan,
Diamond Prospecting Tools, Engines, Boilers,
Wxnd Mills, Pumps. Encyclopedia, 1,000
engravings, Earth’sStrata, Determlw

General Office
AURORA,

'.l‘he circular “N” above referred to gives examples of Engmving.

RLOTELMSE
VEW YOR®

Electrotyping, and Printing.

CELEBRATED
_PIONEER BUBRER PACKING

SEND FOR SAMPLE P,

SUTTON RING PACKI

POSITIVELY ‘ANTT FRICTION,SPECIALLY ENDORSED FOR HIGH SPEED ENbINE§
e an0 PARTICULARS TO ERIE RUBBER C© ERIE PA U.S A.

ON GAS ENGINES. —A VALUABLE
Baperb y E. Delamare-Deboutteville, touching upon the

story of 2as motors in %Lneral and describing in de-
tail the ** Simplex ” engine invented by the author and
Mr. Malandin. With 23 figures. Contained in SCIF‘NTIF[C
AMURICAN SUPPLEMENT, Nos. 715 and 916, Price 10
gen]ts each. Tobehadatthisoffice and from all news-

ealers.

VAN DUZEN
CAS & GASOLINE ENGINE

OPERATED with COAL

and OTHER MANUFAC-

TURED GASES AND
GASOLINE.

RELIABLE AND
ECONOMICAL.
Fully Warranted

VAN DUZEN
Gas & Gasoline Engine Co,
53 E. 2d St., Cincinnati, O.

] NVENTORS!—We make anything you want from a
Screw to Complete Working Model. "Inventions per-
fected, details worked out, drawings made. Repairs.
Circulars sent. Small pnvate workshops fitted with
lathes and complete outfits of tools to let by the hour,
day, or week, to inventors for experimenting.

A.J. WEED & CO., 106 Liberty Street ‘New York.

FVENS PATENT

S?RING IDE CALIPERS
deal No. 65. Tice, bymml postpaid.
5 3 inch. $1 g inch.. $125

By using di size nuts we can
on all sizes of our Ideal Calipers and Dividers.

All springs warranted and replaced free of
charge when broken from defecte in make. Ideal
e and Leader Spring Dividers and Calipers. Ideal
Surface Gauges, De th Gauges, and Fine Machin-
istg’ Tools.

tedmtalo e free to all.
TR EvENS A RMS & 00

o1, CO.,

nation quality water;:
W The American Well Works,
Aurora, 11l
11 & 13 8. Canal
21 {&

Works and

8t.,
Dallas, Texase

ALUMINUM.—DESCRIPTION OF THE
method of manufacturing this metal from cryolite as
ev racticed at the Alliance Aluminum Works at \Vallsend.

ith 8figures. Contained in SCIENTIFIC AMERICAN
g PPLEMENT, No. 231. Price 10 cents. To be had at
his office and from all newsdealers.

OIL WELL SUPPLY CO. Ltd.

9l & 92 WATER STREET,
Pilttsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-

Contained 1n SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. 1'0 be had at this
office and from all newsdealers.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract bo an; depth frombc
to 3000 fee ea lgo

and furmsh eve ng reqm.red
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
#00 ft. Send 6 cents for illustrated
catalogue. Pierce Artesian
and 0il Well Suppl§Co..
80 Beaver Street, New York.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. lts circulation
is many times greater than that of any similar journal
now published. It goes into allthe States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man.wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertisesin the SCIENTIFIC AMERICAN. And do not’
let the advertising agent infiuence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in wmien you decide it is
for your interest to advertise. Thisis frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-
dress MUNN & C().. Publishers,

31 Brondway., New York.

,Barrel, Keg, Hogshead

STAVE MACHINERY.
Over 50 varieties manu-
factured by

. & B. Holmes,
BUFFALO, N. Y.

Truss Hoop Driving.
ALSO A FULL LINE OF WOOD WORKING MACHINERY.

igate yourselfand be convinced of the
great” opportunities offered capital in
PITTSBURG, KAS.
Natural advantages un- ‘
equaled. For further information add.
Pittsburg Town Co., Pittsburg, Kansas.
P oz F | I. E
The Koch Patent File, for preserving newspapers, Mag-
azines. and pamohlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMFENT can be
supplied for the low price of $1.50 by mail, or $1.2% at the
e of this paper, Heavy bozrd mdm, inseription

ce
“8CIEN'TIFIC AMERICAN ” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO.. Publishers SCIENTIFIC AMERICAN.

P.0.Box 280. Chicopee F‘A]ls. Mass.
Do it yourself. Cir-
cular press $8. Size

C ea"p for small newspa-
Printing:: it e
Lhmg easy, printed
rules. Send two stamps for Cdtaioaue to
factory.  KELSEY & CO., Meriden, Conn,

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

MACHINERY FOR SPLIT-

IMPROVE ting and Shaving Chair Cane.

Also Machines for Knitting and Weaving Reeds, built
to order. Competent men furnished to set up machines
and run them if desired,

A. A. SMITH, Leomiuster, Mass., U. 8. A.

KEEP COOL!

CLARK
Light - Runnmg Ventlla'nng

N S.
Adapted for Venmatlnz and Dry-
ing of every description.
Catalogue free.
GEO. P. CLARK,
b= BoxL, Windsor Locks, Conn.
=L Jas.Goldsmith, Agent, 744 B'way,New York.

RNES?, PAT. FOOT POWER MACHINERY.

I feel so highly pleas-

ed with your Veloci-

pede Foot Power with

seat, that T wish to

add my testimony to

its superiority. I did

not expect to like it,

but having used the

Velocipede Power, I would have nothing

else. It so greatly lessens the fatigue of

using foot power, in fact, it may be said to
be almost wnhoub fatigue, and is a steadier motion.

onl wish I had known of it sooner. Send for catalogue.
. & J. BARNES CO., %9 Ruby St., Rockford, Ill.

SPYGLASSES & ASTRONOMICAL

TELESCOPES -

MATIC VESEQUATORIAL STANDS,
AcHRo OBJECT' TRANSITS , CLOCKS ,
EYEPIECES & LENSES!CHRONOGRAPHS, &c¢.

SEND FOR R G QUEEN &CO

CATALOGUE P .

Scientific fook (Jatalogue,

RECENTLY PUBLISHED.

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

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

THE FRED'K CRANE CHEMICA
SHORT HILLS, N.J.-BOX 9lA=
ZAPONS,BRUSH & DIP. LACQUERS. VARN\SH -SHELLACS.BLACKS, BRILLIANT & DEAD.|

JAPANS.AIR DRYING. ENAMELS, TRANSPARENT, FOR METAL AND WOCD.PROCF AGAINST
ACIDS AND ALKALIES.

AL co.

—-WRITE FOR CATALOGUE .—

NATIONAIL
STEEIL

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.
CHALMERS SPENCE CO.

Office, 59 Liberty Street,
‘Works, 419-425 E. Eighth St.,New York

HOW TO MAKE DYNAMO-ELECTRIC
Machines.—By Geo. M. Hopkins. With drawings toscale
and full directions for constru ctin gdynamos of different
sizes. The small machine is intended tor experlmental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decompose water rapidly.
magnetize steel, ring a large gon mve powerful shocks,
operate mducnon coils, and will, 'tor tem or-ary use, re-
place 8 or 10 Bunsen cells. Contained in SUP PLEMENTS
161 and 599. Price 10 cents each. The larger ma-
chme roduces eight 16-candle lights or one powerful
arc light. Can be arranged as a series, shunt, or com-
pound wound machine. an be run for ashort timeby
two or four men. Requires one horse power for con-
tinued running. Best engravings of dynamo ever pro-
duced. Details of every part shown. Winding of arma-
ture and field magnet plainly illustrated. Any intel-
ligent person with the aid of thesedrawingsand instruc-
tions may make useful, durable, and effective machines.
Contained in SUPPLEMENT 60). Price 10 cents.
MUNN & CO.. PUBLISHERS. 361 Broadway, New York.

_FIRE PUMPS &ere.

- WRITE FOR
< PR 1C ES AND N
QESGRIPTIVE

Fire Felt Coverinzs,

s B E S T O s Packings, Sheathings,

The CHALMERS-SPENCE CO., Mfrs.
59 & 61 Liberty Street, New York.
Making 1 to 18 1bs.

FAM".Y ":E MAG“'" by operation.Price

$10 to $185. L. Dermigny, 126 West 25th St., New Yor!

THE BEST LIME KILN KNOWN

orno pay , Rochester, N. Y.

2nd << MACHINERY

N.Y. Mach’y Depot, Bridee Store 16. Frankfort St., N.Y.

INVISIBLE HINGES suitable forall kinds of fine
work. Send for samples and price list. INVISIBLE
HINGE CO., 818 Chapel Street, New Haven, Conn.

NESS & HEAI‘] IIU|$ES CURED by
Peck’s INVISIBLE TUBU| I.Al! R

E HIONS. Whlspers eard Com-
fortable. Successful where all Remedies FAIL. 1 &
proofsfree. Address F. HISCOX, 863 Bmadway, New York.

Notice to Electric Light Companies.

Sealed proposals from Electric Light Companies or-
g};;.mzed under the laws of this State will be received by

e Board of Trustees of the Village of Watkins, N. Y.,
until two o’clock, P. M., August5, 1890. for the hghtmg
of the streets and pubhc grounds of said village by elec-
tricity, with seventeen or more arc lights, for a period
not to exceed five years, and for a sum not greater in

the aggregate than one and one-half mills for every
dollar of the taxable property of said village per annum.
The right is reserved to reject any and all proposals

not considered for the interest of the village
BOARD OF TRUSTEES of the Village of %atkms, N.Y.

CHICAGO NICKEL WORKS.

MANUFACTURERS OF

Sohn’s Patent Foot Rest,
And Other MetalSpecialties.

‘We make a specialty of manufacturing
on contract all kindsof metal articles,

small machinery, etc, Have the largest
lating worksinthewest. Obtain
mate on work and submit merito-

rious patents for manufacture and sale.

CHICAGO NICKEL WORKS, 93&95 E. Ohio St. Chicago

YWANTED!

1If you are a trained and ingenious draughtsman,
capdble of developing the ideas of skilled mechanics,
and have the pluck and determination to succeed in a
large mapufacturing concern, write me immediately,
giving briefly all particulars as to age, education, refer-
ences, etc. Answers returned if no engagement ensues,
and considered confidential. If you do not fill the bl“.
but know a man who does, please point out this adver-
tisement to him.

T. 29, care Lord & Thomas, Chicago, Il

FOR SALE. U Tatmhic heens

circulars to-'W. H. THOMAS, Patentee, Jenkintown, Pa.

ROSE POLYTECHNIC INSTITUTE,

TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING,
Well endowed, well eqnipped departments of Mechanical and
Civil Engineering. Electricity, Chemxstr , Drawing. Shops and
Laboratories. Fxpenses Iow  Address (. A Waldo, Librarian.

NGINEERING PR EPARTMENT

VANDERBILT ERSITY.
Courses in Civil, chamcal and Mining
Engineering, and Man ual Technology. 12
Professors, 10 Assist ants: two buildings,
extensive facxhnes, field outfits, draughting-rooms,
laboratories and shops. Tuition, $65 per annum. Free
coursein highway construction. Forcatalogue of this
or Academic, Law, Medical, Biblical, Dental or Phar-
maceutical Depa.rtmentl address at once

WILS WILLIAMS, "AS“V“_LE, TENN.

TYPEWRITERS:

ALl mA

ursary=——
NEW & SECOND HAND -
BOUGHT,SOLD AND
PEWRITER | ALSO ReNTEDF JOWT

-nowAl-T XCHANGE | ANYWHERE T e

6 w‘“
zoo LASALLE ST.CHICACO ™ ST aun

NOW READY.

Xperimental Scienee,

BY GEO. M. HOPKINS.

—_———

740 Pages. 680 lllustrations.

PRICE, by mail, postpaid, . « + . $4.00

SEND for FREE ILLUSTRATED CIRCULAR anu
Table of Contents.

MUNN & CO., Publishers,

Oftice of The Scientific Dmervicay,
361 Broadway, New York.

FOREIGN PATENTS

THEIR COST REDUGED.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is nolonger inthewayof a
arge proportion of our inventors patenting theirinven-
tions abroad.

CANADA.—The cost ot a patent in Canada is even
less than the cost of a United States patent, and the
formerincludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. 1885, enab es partics to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales, Ireland and the
Channe! 1slands. Great Britain is the acknowiedged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
in Kneglana as bis United States patent produces for
him at home. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
jected as in the United States.

OTHER COUN'TRI ES.—Patentsarealsoobtained
on very reasonable terms in France, Belgiuin, Germany,
Austria, Russia, Italy, Spain (the latter includes Cuba
ana all the other spanish Colonies), Brazil, British India
Australia, and the ot'ner British Co'onies.

An experience of over FORTY years has enabled the
publishers of THE SCIENTIFIC AMERICAN to establish
competent and trustworthy ageucies in all the principal
foreign countries, and it has always been their aim to
have the business of the r clients promptly and proper-
ly done and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws
of all countries, including the cost for each,and othe
information usetu to persons contemplating the pro-
curing of patents abroad. may be had on appiication to
this office.

MUNN & (0., Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information re-ative to patents, or the registry of
trade-marlks, in this country or abroad.to call at their
offices, 361 Broadway. Examinatioo of inventions, con-
sultation, and advice free. Inquiries by mail promptly

answered.
Address, MUNN & CO.,
Publishers and Patent Solicitors,
361 Broadway, New York.
BRANCH OFFICES: No 622 and 624 I" St,reet, Pacific

'|'h_e Sciemltic merican
PUBLICATIONS FOR (890.

States, (,auada, and Mexlco are as follows
RATES BY MAIL.

The Scientific American (weekly one year $3.00

The Scientific American Supplemem 1weekly), one
year. 8 5.00

The Scientific Amerlcan, Sp;mu!h Edmon (mJnthly)
one year, . .

The Scientific Amencan Archltects and Bmlders
Edition (monthly), one vear. . s . . 2
COMBINED RATESR.

The Scientific American and Supplement, . . $7.00
The Scientific American and Architects and Build-
ers Kdition, . . o e X
The Scientific Amerlcan, Supplement. aud Archi-
tects and Builders Edition, . " 9,

Proportionate Rates for Qm Months

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

MUNN & CO.. 361 Broadway, New York,

© 1890 SCIENTIFIC AMERICAN, INC.
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Inside Page.eachinsertion = - = 75 cents aline.
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The above are charges per agate line--about eight
words per line. This notice shows the width of the iine,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line. by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

ONE STAR HACK SAW WILL DO A8 MUOE
WORE AS FIVE OF ANY OTEER KIND.—N. B.

ictor Bicycles!

For pleasure, business, recrea-
tion, and for anything you
could use a bicycle for.

\"[/ VICTORS ARE BEST!
A‘ Send for catalogue.

IS e Overman Wheel Co., Makers,
: Chicovee Falls, Mass.

E}:F}CTRICITY LIGHT AND HEAT.
— ecture by Prof. C. F. Brackett, delivered before
the New York Electric Club—Facts about electrical con-
ductors. Production of electric light in the cheabest
{)ossible way. 'The relations between the three vibra-
ory forces and the significance of Herz's recent experi-
ments.  Contained ln SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 683 and 684. Price 10 cents each. To be
had at this office and from all newsdea]ers

COMPTOMETER
A

ARITHMETICAL

++:. PROBLEMS
Solved rapidly and accurately
by using the COMPTOMETER.
Saves 40 per cent. of time.
Entire relief from mental
strain. Adapted to all com-
mercial and scientific compu~
tations. Send for circular.

FELT & TARRANT MFG. CO., 52-56 lllinois St., Chicago.
‘Wanted 50.000 Sawyers

sAwsand Lumbermen to SAws

send us their full address_for a copy of Em- l

erson’s (¥ Book of SA WS, new 1890 edi-
GAs for heating and tempering Saws wnhw

tion. We are first to mtroduce NATURAL
wonderful effect upon improving their qual-

1ty and toughness, enabling us to reduce
prices. Address EMERSON, SMITH s
& CO. (Ltd.), Beaver Falls, Pa.

Hosking’ Patent Hydro-Carbon

BLOW-PIPE
AND ASSAY FURNACES.
No dust. Noashes. Chea?

effective, economical, por

able, and automatic.

3 Send for Price List.

e W. Hoskins, 81 8. Clark St.,

Room 50, Chicago, Ill.

BASE BALL — A DESCRIPTION OF

the great national game of the United States, by an

English writer, Jno. Newton Crane, with diagram of

the field and 7illustrations of players. Contained in ScI-

ENTIFIC AMERICAN SUPPLEMENT, No. 693. Price

}10 clents. Tobe had at this office and from all news-
ealers.

SEND F

COPPER TU
SRETTRRASS, ERASS‘N R

THECOPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.

3%. Price 10 cents. For sale at this office and by al}
newsdealers in all parts of the country.

Watchman’s Improved Time Detector

with Satety Lock attach-

> ment. Patented 1875-6-7-
i 1. Beware of in-
fringements. This
instrument is sup-
piied with 12 keys
tor 12 stations, In-
valuable for all con
cerns employing
night watchmen.
Send for circulars
IMHAUSER,

P.0. Box 2815 206 B’way New York.

Vinita Planing Mill.
Engine was Set Up and Started by our Printed Directions.
VINITA, IND. TER., June 21, 1890.
Charter Gas Engine Co., Sterling, I11.

DEAR SIRS:—MWy No. 4 Gasoline Engine gives entire
satisfaction thus far,and I see no reason why it should
not continue to do so. The engine was set up and start-
ed in less than ten hours after being put in shop, ac-
cording to your printed directions accompanying same.
A great many people come to see it and all express their
surprise, but all acknowledge it to be a dandy.

Yours respectfully, R. D. KNIGHT.

MATERIAL

~{HANSON, VAN WINKLE & C0.
NEWARK,N.J.

92 LIBERTY.ST.N.Y.

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-one years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications,and the
grosecunon ot Applications for Patents in the United

tates, Canada. and Foreign Countries. Messrs. M unn &
Co. also attend tothe preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infrln;.'ements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, con-
taining tull information about Patents and how to pro-
cure them; directions concerning I.abels, Copyrights,
Designs, Patents. é)peals. Reissues, Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tent, Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN . Solicitors ot Patents,

361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 62¢ F _Street, Pa-

cifie Building, near 7th Street, Washlnszton. D. C.

R e
ARMTH ESCAPING AND C'R

pEAD NIN ts RA ANDTGITY’
SOUND, MPL Mll‘“’ oRTL { b
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DEALERS DOH'T lOVE US

mers they

because we let them alone.

from razor steél,

Our aim is to deal direct with consu-
year after year. Our blades are hand-forged
This cut is exact size of our 65c. strong knife.
To start you, w111 sell one for 48c.; 5 for $2,

aid. Best 7-in. shears, 60c,
kmfe and shears, $1. Lady’ s 2-
blade, pearli’.%c Gent’s fine 3-

stand by us

OSL—

lade, $1; Hollow
ground razor, $1.25:
Best razor strop
ever made, 50 cents.
Send for freelisb.

Maher & Grosh,

/ 40 S Street,
SR/ TOLEDO, OHI0.

3

Y{JENKINS BROS. VALVES!

JENKINS BROS,, 71 John St N. Y.; 105 Milk St.,
Boston; 21 North 5th St., Phila.; 54 Déarborn St. Chxcag,o

NEW KODAKS

“You press the button,
we do the rest.”’

§ Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Films.
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N.

@%20 KAND BICYCLES

Y.

and all makes new,at lowest prices; easy
ayments no extra charge, Send for Cata.
& agts. terms. Rouse, Hazard & Co., 1@ G St.,Peoria, Il

CHEMICAL ICE MACHINES

Steam aml Belt Machines to make 700 Pounds
Ice in Twenty-four Hours.
C. EX. DE L.AMAT b CO.,

l'oot West 13th ﬂl‘eet. New York.

“COLUMB‘IAS”

HICHEST GRADE ONLY.

Catalogue Free.

POPE MFG. 00. BRANCH HOUSES :

12 Warren St., NEW YORK.
77 Franklin St" BOSTON. 291 Wabash Ave., CHICAGO.
THE - ONLY - PRACTICAL

LOW-PRICED

YPEWRITER

Catalogue free. Address Typewriter Department,
POPE MFQG. C0., Boston, New York, Chicago.

THE STEAM ENGINE; ITS PRINCI-

ples, its development its future and perfection.—A pa-
per by E. N. Dickerson, giving an outline of the history
of the steam engine, and discussing,the principles upon
whieh it operates (md which limit its capacity, With2
figures. Contained in SCIENT!FIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 cents. To be had at this

office and from all newsdeaiers.

AND FINE GRAY IRON ALSO STEEL

EABL CASTINGS FR()M SPEC[AL ERNS

FINE TINNING yan~ =
SDEVUNB(CO% FINISHING .~ PANN
LEHIGH AVE. %X AMERICAN ST. PHlLA.

] THOM

REPRESENTED BY
Collins, 171 B’w:
M.

Wharf, Boston;

**xWe will replace in Stock or Mutual Companies any.
canceled on account of using this system when i
stalled according to our plans.

All O11l Below Burners.

Wm. Pickett, Sou & Co.,17(1 Lake St., Chicago; and St. T.ouis. W. S.
¥, New York; Chilion Jones, Gananoque, Cau < G.
Smith, Los An eles, Cal.; Alden Speure’s Sons & 3e., 3
alamazoo Spring & Axle Co. Kalamazoo, Mich.

THE AERATED FUEL COMPANY, Springfield, Mass. A

entral

Insurance
N=

Bept. 29, 1885,
July 5. 1887,
Feb. 5, 1889,
July 23, 1889,

PULLEYS HANGERS,
FRICTION CLUTCHES.

PROGRESS MACHINE WORKS,
. BROWIT,
44 Parixs Place, N.¥Y.

1S IN SUCH DEMAND THAT OTHERS
ARE MAKING OILERS 3»

& “WHICH I1SADIRECT INFRINGEMENT

3}; 3?305‘&%'@ yAN DUZEN &TI FT.

THE AMERIGAN BELL TELERHONE G,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forwms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by itoritslicenseesresponsibleforsuch
uniawful use. and all the consequences
thereof, and liable to suit therefor.

HW.JOHNS

ASBESYOS
STEAM PACKING

3Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Ite.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. CO., 87 Maiden Lare, N.V.

INVENTORS and others desirinz new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

THE TEACHING OF SCIENCE.—

Report of the British Association Committee appointed
forthe purpose of m%ulrmg into and reporting upon the
present methods of tea chmz chemistry. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 734 and
735. Priceton cents each. Tobe hadatthisotfticeand

fromallnews dealers.
The CHANDLER
e VWATER MOTOR

Works well on Low and High

Pressures.

Single, Duplex, Triple, and Quad-

ruple Automatic PISTON MO-

TORS,adapted to allclassesof work.
Send for Circulars.

WM. H. LOCK, Buffalo, N. Y.
Remington

Standard Typewriter

GoLp MEDAL—PARI EJ;POSITION. 1889.
Wyckoff, Seamans & Benedict
327 BROADWAY, NEW YORK.

GATES ROCK & ORE BREAKER

Capacity up to 150 yards per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.

Send for Catalogues.

GATES IRON WORKS
50 C So. Clinton St.
CHICAGo.

215 Franklin St.. Boston, Mass.

g A Substitute for Coul or Coke.
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We invite pro
system.

STANDARD OIIL

0 Gallons of il against 22,400 Pounds of Coal.

A SYSTEM FOR BURNINGC CRUDE PETROLEUM.

The best practical results obtained by the manufacturers of Steel, Drop Forgings, Brass Works,
Bolt and Nut Works, and many other branches of commercial product.

ﬁsals and will give estimates for the alteration or construction of works under our

.« FUEL BURNER CO., Fort Plain, N. Y.

—JCUTLER DESK

BEST IN THE WORLD.
.CUTLER & SON,
BUFFALO.N.Y, U.S. A,

© 1890 SCIENTIFIC AMERICAN, INC.

RACUSE MALLEABLE RON WORKS

W.B BURNS PROPTY

TIS ELEVATORS

THE STANDARD OF THE WORLD

For all kinds of PASSENGER and FREIGHT
Elevator Service.

oTIS BROTHERS & CO.

General Offices, - NEW YORK.

I ELEVATORS.

PASSENGER & FREIGHT
LS Graves &SON ROGHESTER N.Y.

NEW YORK. BOSTON ST. LG

An investment of this amount
and $5 per month will realize
to the purchaser 100 per cent.
Wlthlu two years. One of the best subur-
ban properties in Tacoma, Wash., on the
line of street railway connectmg two
flourishing cities. Price of lots, $100;

corner lots, $125. Write for inaps and particulars. A
liberal concessmn made to parties buying inlarge quan-
tities for cash nce, Washington National Bank.

ren
EN OUIME1TE, 1316 Pacific Ave., Tacoma, Washington,

WITH OIL LAMPS HAYE NO EQUAL

\/IEWS o Au SUBJECTS

EASTERN PRICES GUARANTEED

SEND FOR CATALOGUE

. MANASSE
88 MADISON sTCHICAGO 1Ll
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Scientific dmerican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World.

Only $3.00 a Yeay, including Postage. Weekl
52 Numbers n Year. & v

This widely civculated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and  discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC 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; six montks, $1.50; three months, $1.00.

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

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely gealed, and correctly addressed,
seidom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, etc., pay-

able to
MTUIWIXT & COo.,
361 Broadway, New York.
—_— -
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Scientific American Supplement,
This is a separate and distinct publication from

THk SCIENTIFIC AMERICAN, but is uniform therewith
in size, every nu:aber containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the pringipal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanicai Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPI,LEMENT.

Price for the SUPPLuMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
tor one year for $i.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y,,
Publishers SCIENTIFIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS® AND
BUILDERS EDITION is issued monthly. $2.50 a year.
Single copieg, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors. and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city arnd country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given together with full
Plans, Spec fications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this 1nagnificent work
have won for'it the Largest Circulation of any
Architeciural publication in the world. $Sold by all
newsdealers. $2.50a year. Remit to

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

PRINTING INKS.

HE ‘Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.'S INK, Tenth and Lom-
bard Sts.. Phila.. and 47 Rose St., opp. Duane 8t, N, Y,






