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AN ELECTRICAL LIFE SAVER WANTED.

The Sims-Edison electrical torpedo, designed for the
destruction of life, has proved highly successful. This
novel contrivance consists of a small tubular boat or
float containing an electric machine, operated by a
dynamo, which is located on shore or on shipboard,
through the medium of a connecting wire, which is
unreeled as fast as the boat advances. By touching
proper switches the boat is made to run with great
swiftness through the water, and is steered with the
utmost precision. The distance which the boat may
be thus sent out and its movewment controlled from the
shore or from the deck of a vessel at sea is from one to
two miles.

The front end of the boat carries a torpedo powerful
enough to sink the largest ship of war, and it is be-
lieved, in a naval combat, this device may be worked
with most disastrous results to the vessel against
which it is directed.

Hitherto the efforts of constructors seem to have
been chiefly directed toward the perfection of the de-
vice for purposes of war. But it seems as if the time
had now come when a portion of ingenuity might be
turned with advantage in humanitarian directions;
and here, perhaps, the richest rewards' of inventors
hereafter will be found.

It surely is feasible to provide small electric boats on
the electric torpedo plan, that may be carried on ships
or used on shore in sending assistance to vessels and ma-
riners in distress. The electrical boat can be launched
and propelled with impunity for long distances in the
roughest seas, in which the ordinary lifeboat could not
live for a moment. There is noreason why an electric-
al lifeboat might not be made one of the most useful
and valuable appliances of all life-saving stations on
our coasts and on well-appointed ships or steam ves-
sels.

‘We hope some of our ingenious readers will carefully
study this subject and find out the best means for ac-
complishing the purposes we have indicated. At the
present time the only means of sending out relief lines
from the shore to the wrecked vessels, if the sea is
rough, is the line-throwing gun, which cannot operate
usefully beyond a distance of about 1,800 feet.

A full account of the apparatus at present employed
at our life-saving stations will be found in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 840.

REFORM OF THE IMMIGRATION LAWS,

In former years it was an expensive and difficult mat-
ter for emigrants in Europe to reach the shores of the
new world, and it was chiefly those of pluck and health
who were able to do so. They made good -citizens,
and almost immediately assimilated with the general
population. In those days the finest of agricultural
lands were open to settlers, for homesteads, free of
cost.

But great changes have taken place within the
pastdecade. Steamershave greatly increased, passage
charges have been reduced, and the facilities for trans-
port of passengers from the remotest corners of. the
earth to this country have been greatly multiplied.
The governments of England, France, Germany, Rus-
sia, Norway, Sweden, Italy, Turkey, to say nothing
of China, have found out that the cheapest, easiest
and most effective way to get rid of their diseased peo-
ple, their lunaties, cripples, paupers and criminals, is to
ship them to the United States, and here they come
and keep coming in large numbers. Russia has ex-
pelled her poor Jews, and they are now pouring into
this country. The irregular or so-called tramp steam-

3489 | ers bring great numbecrs, and these boats come stuffed

full with the lowest classes of immigrants.

The new arrivals embrace, it- i§ true, many good and
substantial individuals whose coming may be wel-
comed. But still there are thousands of the unworthy,
the only result of whose presence is tospread crime and
disease, and fill our prisons, hospitals and poor houses.

It is far more difficult now than formerly to dispose of
immigrants. There are no longer any free homesteads
to be given away. The best agricultural lands are
occupied. The immigrants, now, in general, of lower
grade than heretefore, crowd together into special

9 | settlements of their own, establishing as it were sepa-

rate communities where their own language and often
degrading customs wholly prevail, where English is not
allowed to be spoken and Americans not permitted to
live. These communities are as distinct and separate
as is Chinatown in the heart of San Francisco. All
these are dangerous nests of foreign influence which
bode no good to our existing laws and institutions.

It is time that new and more closely discriminating

o | statutes were adopted in respect to immigration, and

we are glad that a movement in this direction is on
foot in Congress.

The proposed new law contains, among others, the
following features:

1. No paupers, diseased persons or criminals are to
be received.

2. Owners of steamers must deposit with the govern-
ment the sum of fifty thousand dollars as security
against the landing of such persons and in payment of
costs for care and return if landed.

© 1892 SCIENTIFIC AMERICAN, INC.

8. If any person landed proves, within two years, to
be a pauper, diseased or criminal, he is to be taken
back at the cost of the steamer.

4. Special stations for the examination of intending
immigrants are to be established in foreign countries,
to be conducted by American officers.

5. More stringent regulations are to be adopted in
the examination of arriving immigrants.

6. Steamers must pay a head tax of one dollar on
each immigrant they land. The present tax is fifty
cents. The increased amomnt is to be used to cover
the additional expenses which the new law will in-
volve.

@
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Improvement of the Potomac.

Aecording to the report of Col. P. C. Hains, the
Potomac River is 113 miles in length from its mouth to
Georgetown, D. C., the present head of navigation for
sailing vessels. The width of the river varies from 1,000,
feet at Georgetown to 7 miles at the mouth.

The standard of navigation on which the survey was
based was 24 feet at low tide, this depth being regarded
as sufficient for the prospective needs of commerce.
Any greater depth can only be had at enormous cost.

The entire cost of the improvement of the Potomac
River for 24 foot navigation, 200 feet wide, from the
mouth up to the city of Washington, would be as
follows :

1. Kéttle Bottom Shoals..... . ........ [T 1 1]
2. Maryland Point Shoal... .... 30,195
3. Smith’s Point Shoals... 33,000
4. Mattawoman Shoals ........... ... 93,885
5. At the city of Washington..... ........... . 141,504

$299,904

The cost of a channel 400 feet wide and 24 feet deep
would be about double the above.

It is believed that, if the river were improved to a
depth of 24 feet, an impetus would be given to the
trade of Georgetown. The reconstruction of the Chesa-
peake and Ohio canal has recently been completed,
and if facilities were afforded for deeper draught ves-
sels, large quantities of coal and produce from the inte-
rior would undoubtedly be shipped from this port.

Besides the commercial interests involved, the gov-
ernment itself has strong reasons for improving the
Potomac River, in order that its vessels of war may
reach the navy yard at Washington, where the new
naval gun factory is situated. It is understood that at
the present time the guns for our cruisers, manufac-
tured at this yard, have to be shipped to other ports,
as most of the vessels cannot come here for want of
sufficient depth of water. It would therefore be a
great advantage to the government if the obstructions
referred to were removed.

_— -t —
Tivoli Falls Used for the Electric Lighting of
Rome,

In a recent lecture on ‘‘ The Induction Coil,” at the
Royal Institution, by Prof. Fleming, the employment
of transformers for raising or lowering the pressure of
alternating currents was illustrated by experiments in
which a current of electricity, sent from the Deptford
station of the London Electric Supply Corporation,
and supplied to the lecture table at a pressure of 100
volts, was raised to 2,000 volts by means of a Mordey
transformer. At this high pressure it was sent across
the room by means of two very thin wires ; then re-
duced again in pressure to 100 volts by another trans-
former, and used to illuminate a large incandescent
lamp. The lecturer pointed cut that a great economy
was effected in the eost of transmission of the emersy
by thus sending the current at high pressnreg znd
concluded with a brief description of the alternating
current transformer station at Rome, which supplied,
he said, 20,000 lamps by means of transformers.

Preparations were being made to utilize a part of the
energy of the Falls of the Anio at Tivoli for this pur-
pose. A turbine plant of 2,000 horse power had been
put down, which would drive dynamos generating
electric currents at 5,000 volts pressure. The current was
then to be transmitted across the Campagna for sixteen
miles, and reduced in pressure by transformers in Rome
for use in the public and private buildings. Energy
would thusbe conveyed from the Tivoli Falls sufficient
for 40,000 lights in Rome. It was expected that this
plant would be in operation in the summer of this year.
The lecturer pointed out finally the enormous exten-
sion of electric lighting, which was due to the employ-
ment of induection coils or transformers.

<

THE splendid steamer Majestic reached New York
from Liverpool on the 24th ult., her average speed
being 20°41 knots per hour for the voyage, or about
28Y4 miles per hour. What the navy of the United
States needs is a fleet of twenty-five cruisers like the
Majestic, which in time of peace should be employed
in active service, such as transport of the mails, thus
keeping them always in effective condition. At pres-
ent we only have three or four vessels which, when
they were light and strained to their utmost, on their
trial trips of four hours, were able to reach 20 knots,
but have never done as well since, and could not carry
coal enough to maintain a continuous high velocity
throughout an Atlantic voyage.

B




MarcH 5, 1892.]

—————

Occupation for 0Old People,

A few remarks to answer correspondent, page 117,
Feb. 20, 1892, may not be amiss.

To prescribe one cure for all cases of ennui, even to
retired mechanics alone, would be a futile task ; butas
human nature is nearly all the same, under like condi-
tions of living, climate and surroundings, some general,
fundamental points deserve consideration.

‘Where occupation dependent on remuneration is
desired, the choice of such occupation is more limited ;
but where the object in view is simply to avoid ennuz,
the choice invariably must be the one for which inclina-
tion, interest and even love exists. )

There are but few people in existence that are not
possessed of a ‘“hobby,” and in such cases that hobby,
provided it is compatible with the individual capaci-
ties, bodily and mental, should be selected and vigor-
ously carried on until the ‘one-horse shay” collapses
in the midst of its last usefulness in the roadway. It°
is far better to wear out than to rust out, and as a stub-
born rule, rust consumes material faster than wear.

It is supposed that any retired mechanic, not depen-
dent on continued gain, has a home of his own, and
with this some family, or at least some human being
dear to him, who can enjoy his joys with him and
share his sorrows with him; for “joy shared is joy
doubled, and sorrow shared is sorrow halved.” For
such it is no hard task to find useful, pleasant and
healthy employment.

Let them look around in their own premises, and
they will be astonished to find ever so many opportun-
ities for employment. None is healthier, more pleasant \
and useful than the garden. Where large pumpkins \
and cabbages are of no consideration, a choice bouquet .
of carnations, mignonette, roses, or even heliotrope,
will gladden the heart of the donor and the receiver.
Where no ground permits garden culture, the ingenu-
ity of the lover of flowers easily finds the sunny win-
dow, porch, balcony or roof, where, with willing hands,
a little paradise may soon flourish. It takes work and
tools to overcome difficulties, but the latter will be the
best investment that the retired worker can make, as
they often suggest many operations that, without
them, would never be thought of.

In case no love for plants exists, where the attraction
of a fine lawn, a shady arbor, or the charms of flowers
in and out of the house fall on barren ground, the
comfort of a more commodious house, with its num-
berless possibilities, the repairs of doors, sills, steps
and stairs, repainting, repapering, revarnishing,

changes in ventilation, light and heating apparatus, |
gas and water pipes, and the endless introduction of
modern improvements, may offer some inducements to

the man of leisure to try his own skill in this direction. .

The trouble with most people is the lack of tools.

No investment that I ever made (and my case is not
different from that of many others) has paid me better
returns than my stock of tools, and my investment is
quite costly. I recommend the purchase of such tools
that you cannot make yourself, and I predict that you
will use them with profit to yourself.

Should your inclinations not run in this direction, it
may be that music drawing, and painting strike your
fancies. Be sure to take these up, but do not forget to
let your body have exercise and fresh air, and keep up
an even balance—*‘Mens sana in corpore sano” should
be the motto of everybody, but the older the man be-
comes, the more careful he should be to guard himself
against excesses.

Boating, rowing, fishing, hunting, may be the hobby
of others, while the ten-pin alley and the billiard
room find other advocates. While not specially recom-
mending these, as they satisfy exclusively the selfish
notions of the individual, I by no means would forbid
them ; in fact, any recreation agreeable to the person
enjoying it, provided no unhealthy sequences are in
sight, should be eagerly improved.

Cycling may be forbidden fruit to many, but walks,
long walks through fields and forests, are possible; a
closer acquaintance with things around us—the worm
that creeps at our feet, the bird that attracts our ear
or eye, the beautiful butterfly that is wafted by the
balmy breeze from the near clover field, the impertinent
beetle that flies into our face, or the shy lizzard that
hides under the rail fence, any one, any number of these
creatures may interest the truly wise man and may
form, as well as plants, objects of collections and the
ccreation of a new and truly interesting hobby.

‘Where true benevolence toward the rest of mankind,
including the ‘‘ benevolens,” is one of the virtues of the
retired seeker of employment, a vast field of operations
is open for him, and without his joining the Salvation
Army or the temperance fanatics, let him constitute
himself a committee of one, look up, judge, decree and
execute his cases and their remedies. This will exercise
body, mind and heart, allow him to rest well at night
and be less afraid of robbers, as his pocket book will
keep pace with his light heart.

To those of selfish natures, but still possessing pride
and self-esteem,‘ who find themselves for the first time |
enabled to look into themselves, and find their know-
ledge of common things even lacking—they had to
work too hard to get where they are—I tell study,
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study, study ! It is no shame to be ignorant, but to
neglect a chance to learn, is shameful.

Humboldtsaid : It is never too late to learn.

Through our knowledge we have risen above the
brute. By our ignorance we approach it again.

To the second class of retired workers, whose object
is to secure a money remuneration, aside of pleasant
and healthful employment of their time, I say select
such that combines both, but bear in mind that your
reduced vitality and bodily powers require special con-
siderations and that well regulated activity means
prolongation of an enjoyable life.

Toledo, O. E. W. E. Koca.
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Convention of the National
Association,

The fifteenth convention of the National Electric
Light Association closed on the 26th ult., having been
in session, at Buffalo, four days. Mayor Bishop, of
Buffalo, made the opening address, being followed by
President Huntley, of the association.

The committee on underground conduits and con-
ductors made an exhaustive report, summing up with
the following :

The expense of conduits and underground cables is
so heavy that they can only be adopted in a few of the

Electric Light

| larger cities, thickly settled, and then the electric light-

ing companies adopting them must be paid a higher
price for service, or eventually their company will be
bankrupted by the expense and loss entailed. There-
fore the taxpayers in any city who demand that wires
shall be placed underground need to realize the fact
that this move means increased cost for lights and
larger taxes to pay for same. From data obtained it is
evident that nearly all the cities could be served with
aerial lines for high tension current in a more accept-
able manner and at less expense than with underground
conduits, and they could be so arranged as to be per-
fectly secured and not in any way endanger the public
or mar the general appearance of the streets.

The Committee on Safe Wire, by M. D. Law, chair-
man, then reported the following proposed amendments
to the rules on that subject: Inside conductors must
not be laid in plaster, cement, or similar finish, with-
out an exterior metallic protection. In rooms where
inflammable gases exist, the incandescent lamp and
socket must be inclosed in a vapor-tight globe. This
is not understood to include rooms where illuminating
gases are used in the ordinary manner. The words
‘“water proof” change to ‘ moisture proof,” so that
the article will read: Provided with a durable moisture
proof covering. Interior conduits must not be of such
material or construction that will be injured by plaster
or cement or other surrounding material, or that the
insulation of the conductor will be ultimately injured
or destroyed by the elements of its position. The
amendments were adopted.

Mr. Lane, of Cleveland, O., spoke on the subject of
Lubricating Oils. He said that after extended experi-
ments it had been found that a light oil, light in grav-
ity and low in viscosity, was the oil that would give
the best satisfaction in the lubrication of both high
speed and heavy machinery. In the case of machinery
running at very high speed, an increase of oil will in-
crease the temperature ; and unless you use oil enough
toabsorb the heat, so that the oil will run away, taking
the heat with it, you cannot reduce the heat by a
large amount of oil; that is, if you use more than is
really necessary for lubrication, but fall below the
point'necessary to carry the heat off with the oil. The
oil recommended by Mr. Lane was an oil of about 32
gravity and 140 viscosity. He instanced the Calumet
and Hecla mines, where lard oil was used up to two
years ago, but they now use a mineral oil. Objection
was sometimes raised to oils because they produced a
gummy substance ; but this is usually a scale-making
material, which comes from the walls of the cylinder.
As a rule, any oil that will produce a gummy substance
is a good oil.

E. F. Peck read a paper upon Overhead Construc-
tion ; D. Ashworth one upon The Allied Powers (steam
and electricity) ; C. A. Schieren one with the title:
From the Tannery to the Dynamo. He said that
leather being by nature an absorber of moisture, belts
must be guarded against exposure to oil. In electric
light and power plants much mineral oil is used, and
the great velocity at which the belts are run seems al-
most imperceptibly to suck or draw the oil from the
journals of the engines and dynamos, and allow it to
be absorbed by the belts, which get completely satu-

fiber of the leather.
to overcome this difficulty. One of the most success-
ful is a certain composition or belt dressing, which is
rubbed over the surface of the belt, and closes the
pores of the leather. No foreign substance can pene-
trate a belt treated with this compound, and the belts
last much longer and give better service. With per-
forated belts this compound does not seem to be so
effectual, because the perforations naturally expose the

,inner part or the heart of the leather, which is very

porous ; however, the surface of the belt being covered,
it shields that part of the leather which comes in con-
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i rated with oil, and in a short time rot and destroy the l attained 2214 knots.
Various methods have been used | smaller than the new Japanese cruiser.

tact with the pulleys, and the current of air passing
through the perforations protects the belt to a certain
extent, and that class of belt runs smoother, with less
friction, and is more reliable.

Underground Construction of the Buffalo Railway
Co. was the subject of a paper by J. B. Craven. E. A.
Leslie read one upon The Operation of High Tension
Currents Underground, from a physical and financial
standpoint.

How to] Fire a Boiler was the subject treated by R.
Hammond. He said among other things: :

In my experience for steam plant boilers carrying 80
to 160 pounds of steam, I find that at least 20 pounds
of bituminous coal should be burned per square foot
of grate per hour, and the air spaces of the grates
should not be less than 50 per cent of the grate area;
if the grate surface is so large that only 10 pounds of
coal is consumed, it would be more economical to re-
duce the grate surface and burn not less than 20 pounds
with good draught, thus securing a good combustion.
The same weight of coal burned on a large grate would
not be as economical, on account of the low tempera-
ture ; the temperature of the furnaces shovld not be
less than 3,500 degrees, and the ratio of the draught
area through the tubes or flues should not be less
than one-sixth nor more than one-fourth of the grate
surface, and the proportion of the grate surface should
be at least as 85 to 1.

The steam users should see to it that all parts of their
boilers and settings should be of equally as good pro-
portions for strength and economy as their engines;
employ good, intelligent firemen as well as engineers,
and see that both produce good indicator cards.

H. W. Leonard read a paper on The Transmission of
Electric Energy by alternating currents and its utiliza-
tion by continuous currents, and W. Stanley, Jr., one
on Alternate Current Motors. Erastus Wiman read a
paper upon Profit and Loss of Electricity.

DB G
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The African Tsetse Fly.,

The tsetse fly is gray, about the size of an ordinary
horse fly, with crossed wings. Our donkeys, poor
things, got many bites, and we felt grieved at their
prospective deaths. We provided them with the only
remedy of which we could hear, namely, a handful of
salt every night; but how this is supposed to act in
counteracting the bite of the fly I cannot imagine.

Ample evidence of the deadliness of this venomous
insect is seen on the roadside. Dozens of wagons lie
rotting in the veldt, bearing melancholy testimony to
the failure of Messrs. Heany and Johnson’s pioneer
scheme. Everywhere lie the bleaching bones of the
oxen which dragged the wagons; and at Mandigo’s is
a deserted hut filled to overflowing with the skins of
these animals, awaiting the further development of the
Pungwe traffic, to be converted into ropes, or reims, as
they are usually termed in South Africa. Fully £2,000
worth of wagons, we calculated, we passed along dur-
ing one day’s march, lying on the veldt, ghost-like, as
after a battle. Then there are Scotch carts of more or
less value, and a handsome Cape cart, which Mr.
Rhodes had to abandon on his way up to Mashoona-
land, and which contains in the box seat an unused
bottle, calling itself ‘‘ anti-fiy mixture,” an ironical com-
ment on the situation ; and at Sarmento itself, a Portu-
guese settlement on the banks of the Pungwe, two
handsome coaches, made expressly in New Hampshire,
America, for the occasion, lie deserted near the Portu-
guese huts. They are richly painted with arabesques
and pictures on the panels; ‘Pungwe route to
Mashoonaland ” is written thereon in letters of gold.
The comfortable cushions inside are being moth-eaten,
and the approaching rains wiii complete the ruin of
these handsome but ill-fated vehicles. Meanwhile the
Portuguese stand by and laugh at the discomfiture of
their British rivals in the thirst for gold. Even the
signboard, with ‘‘ To Mashoonaland ” inscribed on it,
is in its place ; and all this elaborate preparation for
the pioneer route has been rendered abortive by that
venomous little insect, the tsetse fly.—Mr. Bent, in the
Fortnightly Review.

O

New High-Speed Cruiser for Japanese

Navy.,

Messrs. Armstrong & Mitchell, of Elswick-on-Tyne,
have been successful in securing the contract to build
for the Japanese government a cruiser of large size,
which is to attain a speed of 24 knots, or 276 land
miles, so the Practical Engineer says. The Piemonte,
which the firm constructed for the Italian government,
made 22'3 knots, while the Argentine cruiser Demayo
These boats, however, were all
There are tor-
pedo boats which make speeds of about 24 knots, but
nolarge cruiser has yet been capable of steaming this ve-
locity, and the trial trips will no doubt be watched with
considerable curiosity. This new vessel is to have en-
gines of 15,000 horse power, or nearly as much as a 20
knot Atlantic liner with four times the displacement.
The Japanese navy, at its present rate of increase, will
soon become a substantial factorin naval calculations.
It possesses at present two cruisers of 18 knots, one of
19 knots, and three of 16 knots, and a torpeda gun vessel.
of 22 knots,
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THE RECENT EARTHQUAKE IN JAPAN.

The recent earthquake in Japan was one of the most
disastrous ever recorded. We here give an illustration
from a photograph showing the fissures produced on
a section of roadway between Nagoya and Gifu. In
all directions the country was broken up, buildings
destroyed, railroad bridges knocked down, tracks
twisted into serpentine forms, and travel everywhere
stopped. As seen from a railway train the following
description is given in the Japan

Srientific dmevican,

'The 'Traveling Salesman Estimated by Himself,
Many estimates and specifications have been formed
to apply to the traveling lumber and sash and door
salesman, but H. H. Collins, of St. Paul, Minn., drew a
rather lifelike picture of ‘ him,” at the traveling sales-
men’s banquet in Minneapolis recently. He said, of
all men living, I think the traveling man is one whose
experience is most interesting and one whose life is one

long list of romantic incidents. Some extremely sad

[MArcH 5, 1892.

geographical attachments, and his brain is one seeth-
ing mass of fun, facts, and figures. He eats, drinks,
and sleeps on the run, and all his thoughts and ideas
move at the same rapid gait. To sun up, he is every-
thing that goes to make up a great and splendid man-
hood.

The commercial man in the beginning is selected for
the position he occupies, because of the peculiar ability
he possesses of adapting himself to any circumstances ;
coupled, of course, with the

Mail :

‘It was accompanied by a loud
rumbling and the movement was so
violent that the passengers slipped
from their seats and were thrown
into a state of the greatest alarm,
conceiving that a collision had
taken place. On looking out of the
windows, however, they perceived
that the station was in ruins and
that the water in a neighboring
pond was dashing from side to side
—indications which showed pretty
plainly what had happened. The
movement continued for some time
with such severity that it was im-
possible to leave the carriages.
Meanwhile large cracks, from two
feet to three feet wide, were ob-
served opening and closing in all
directions, volcanic mud and ashes
being thrown from some of them.
So numerous were they that every
step threatened destruction.”

Bleaching Wool.

The following is a new French
method of bleaching wool: First,
100 kilogrammes (22015 pounds)
wool are washed cold in a solution
of 20 kilogrammes (44 pounds) carbonate of soda in
2,000 liters (52815 gallons) water. The wool is left in
this solution for 45 minutes, and then allowed to drip
off. It is then dried, rinsed in clean water, and
whizzed twice. In the second operation, the wool is
passed for five minutes through a bath containing
200 liters (21114 quarts) mineral oil or petroleum ether
for each 100 kilogrammes wool. The wool is then
washed in clean water, left to drip, and dried in open
air with an energetic circulation. The inventor claims
that the wool is bleached nicely by this method, and
that the oil can be used again.

B:r-i

A TWIN STAIRCASE.
The illustration shows a novel form of staircase
adapted for use in places where space is limited, for

-snatched by his watchful eye.

two staircases are here provided, occupying less room

JAPAN—FISSURES PRODUCED BY EARTHQUAKE.

indeed and some of infinite mirth. He obtains the ex-
periences of more people than any other man on the
face of the earth. And his own experience is the cream
of all those poured into his eager, listening ear, or
The contact with all
classes and conditions of people gives him a deep in-
sight into human character, and makes him a philoso-
pher. His nimble wit is at the command of every man
he meets, his tongue istipped with a humorous philoso-
phy that drives away sorrow and robs troubles of all
their sting. He is a man of resources and great of
heart. He is a walking encyclopedia of everyday
knowledge, and I venture the assertion that you can
get more real solid, satisfactory information on any
subject, be it business or pleasure, from one commercial
man than from ten ordinary men. He is a moving,
breathing, hustling edition of Rand-McNally, with all

than would ordinarily be requir-

ed for one. With this arrange- -
‘ment one of the staircases can r
be appropriated for parties as-
cending and the other for those )
descending. This method of
construction is suggested as par-
ticularly adapted for cabins of
ships, picture galleries, show
rooms, and temporary structures
where there is likely to be a con-
stant flow of visitors, as it can
be put up at comparatively
small expense. It is merely an
adaptation of the properties of |
the spiral curve or springing
arch. The ascent is steep, there
being thirty-eight steps in each
semicircular flight, the height
being twenty-three feet. The
length of the step is four feet,
and that of the outer string
board thirty-seven feet. The
rails are continuous ones, so that
a person ascending and placing
either hand on the rail may con-
tinue with the same on the rail
during the ascent, all the way
across the circular corridor
which forms the upper land-
ing, and down by the opposite
flight.

-

THE electric light is used to a
large and most satisfactory ex-
tent on the steamers that ply on
the Nile. Mr. G. A. McKinlock
went up to the second cataract
on one of these steamers which
was lighted by electricity, and
had a powerful search light that
was used with weird and beauti-
ful effectsat night, being thrown
upon the banks and revealing
the magnificent temples and
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necessary amount of shrewdness
and business tact. He is selected
because he is able to associate him-
self with all sorts of people, and
make them feel that he is one of
them. He must be a man of judg-
ment and a judge of character. He
must be able to tell at a glance
whether to approach his customer
in the common ordinary ogre way
or whether-to take off his hat and
do the Queen Anne act. In other
words, he must be a man capable
of approaching all sorts of people
under all sorts of circumstances
without offense to any. He is by
education, if not by birth, a gentle-
man. And I believe that there is
no man under the sun to-day that
can control his temper under
greater provocation. And this is
one of the surest.indications of a:
gentleman. There is no better
school than the road for the young
man, if he has the right sort of
stuff in him, and from this school
are graduated every year scores of
our brightest and most progressive
business men.

The internal organism of the
traveling man should be a mixture of mule, ostrich,
and camel. Part mule,; that he may be able to sleep
on his feet if no better accommodations be at hand ;
part ostrich, that he may be able to eat and digest
anything set before him ; and part camel, that he may,
if necessary, go a long time between drinks. Espe-
cially should the latter be highly cultivated in those
men who make Iowa and Dakota territory. Phy-
sically, as a rule, the traveling man is a handsome
fellow and the best of company. Is bright and
witty, and capable of conversing on any subject. If
a single man, he is in great demand among the ladies,
and is considered the lawful target for the smiles and
blandishments of the rural beauty. If he be married,
he commands the respect of his neighbors, and the love
of his wife and babies is all his. And as we love those
things best of which we get the least, the home of the
traveling man is to him a sacred

\F.
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joy and a heaven of rest. It is
the beacon light that guides his
footsteps in the paths of love
and duty. And in concluding
I will say that I have no doubt
that when done with this life,
the first to greet us upon the
platform, just within the New
Jerusalem, will be our commer-
cial friend, with outstretched
hand, and a face glorious with
a smile of welcome.
e e
Practical Work on Big Guns
and Armor,

A partyof U. 8. Senators and
Congressmen recently made a
tour of the works of the Bethle-
hem Iron Company, where the
government contracts for guns
and armor plates are being filled.
The party witnessed a large
hammer forge out a 1114 in. plate
for the Terror’s turret from a 47
ton ingot and the bending of an
Amphitrite turret plate under
the monster 6,000 ton hydraulic
bending press. They saw one
of the Terror’s side armor plates
brought out in a bright red
condition from one of the large
heating furnaces and lowered
slowly into a bath of oil. Then
they saw three large circular
saws go through steel plates as
though the plates were so much
wood. Next theysaw the method
of tempering a 10 inch army tube
and the casting of a 42 inch
round ingot and the subjection
of it while in a fluid state to an
immense pressure. All of this is
work which could not have

other sights.

A DOUBLE OR TWIN STAIRCASE.

© 1892 SCIENTIFIC AMERICAN, INC.

been done in this country four
or five years ago.



Makcu 5, 1892.]

Srientific Qmerican,

147

AN IMPROVED ORE CRUSHER.

A machine designed to operate as a stamp and pul-
verizing machine, and which may be nicely adjusted to
grind the ore to any desired degree of fineness, is
shown in perspective and in section in the engraving.
It has been patented by Mr. Joseph Brumbaugh, of
Salem, Oregon. Embedded centrally in the base of the
machine is a concave bed plate, the cavity carrying the
bed plate being partially covered by projecting plates to
prevent the ground ore slushing up out of the bed. In
the center of the bed plate is the under die, which is
vertically adjusted by placing metallic plates beneath
it. The upper die is dovetailed into a stamp block
which rises above the bed, and has at each end pro-
jecting arms pivoted to the lower ends of
cranks on shafts extending across the machine
above the ends of the bed plate, the ends of the
shafts being journaled in vertically sliding
blocks moving in slideways in the frame. The
sliding blocks are connected bylinks with other
shafts above, turning in boxes carried on top of
the frame, and the latter shafts have upwardly
extending, forwardly curved levers, to which
are pivoted short levers forming toggle joints.
The short levers are pivoted at their lower ends
to a sliding plate moving vertically in a slide-
way of the frame, the plate having a series of
holes by which it may be connected at different
points to a pivoted lever extending through a
toothed rack, and held where placed in the
rack by a spring latch. By the adjustment of
this lever the upper die carried by the stamp
block is held the exact distance desired from
the lower die, thus regulating the fineness of
the grinding. One of the arms of the stamp block
is pivoted to a pitman, by which the stamp is
moved back and forth in the central cavity,
swinging on the crank shafts, the upper die
having a rubbing action as it passes the lower
die. An opening in front of the diesis closed by a
sereen, in front of which is a spout, to which the finer
portions of the pulp may pass, although with free-mill-
ing ore the greater portion of the metal will remain in
the crusher. On the back of the machine is an inclined
spout which delivers at two points in the crusher, thus
causing an even distribution of the ore, the upper end
of the spout being supported in a hanger to which is
secured the feed trough, a shovel operated from a shaft
pushing the ore delivered by a hopper through the
feed trough into the inclined spout, sufficient water
being run through the spout to wash down and flush
the ore.

A NEW FEED WATER HEATER AND PURIFIER.

In the feed water heater and purifier shown in the
illustration the chamber on the left contains the cold
water filter, the one on the right the hot water filter.
In operation the heater and purifier is placed in the
flue between the boilers and chimney, and the feed
water fed into and through the cold water filter, then
into and through the tubes, where it is brought up to
a boiling temperature, or over 212°, by the waste heat
from the boilers, when it passes through the
hot water purifier, where all the sediment
and deposit is removed from the hot water,
before going into the boiler. The benefit
to be derived from this system of feeding is
too apparent to. need comment. This im-
proved heater is manufactured by the
Campbell & Zell Company, Baltimore, Md.

Fast Torpedo Boats.

The torpedo gun vessel Speedy, which is
being built for the Royal Navy by Messrs.
Thornyeroft, of Chiswick, is expected to be
one of the fastest vessels of her class in the
service. A member of the firm has stated
that he anticipates she will attain a speed of
between 21 and 22 knots. In connection
with this statement and with the contro-
versy which is now proceeding, the Times
gives a list of the fastest torpedo boats and
torpedo gun vessels of less than 1000 tons
displacement which have hitherto been
ordered by, or completed for, the leading
naval powers. These are: Great Britain,
Speedy, 21'5 knots; torpedo boat No. 80,
23 knots. France, d'Iberville, 215 knots;
torpedo boats Coureur, Véloce, and Gron-
deur, 23'5 knots. Germany, division boats
Nos. 5 and 6, 22 knots; torpedo boats Nos.
65 to 74, 24 knots ; Nos. 76 to 80, 25 knots ;
Nos. 75 and 81 to 96, 26 knots. TItaly, Tripoli, 23 knots;
torpede boats of Aquila class, 25 knots. Russia, boats
of Adler class, 26'5 knots. Austria, boats of Komet and
Trabant classes, 20'5 knots; torpedo boats of Falke
class, 224 knots. United States, Cushing, 22'5 knots.
Argentine Republic, six 130 ft. Yarrow boats, 225
knots. Chile, Lynch and Condell, 21 knots ; torpedo
boats of Glaura class, 22 knots. China, torpedo boat
(Schichau), 24 knots. Denmark, two torpedo boats, 221
knots. Spain, Destructor, 21 knots ; torpedo boats of
Rayo class, 24 and 25 knots.

‘tion amounted to from 39 to 47 days.

Silk Culture in Germany.

The experiments of Professor Harz, of Munich, in
the rearing of silkworms by other means than the leaf
of the mulberry, have already been noted in these col-
umns, but the subject is sufficiently curious and im-
portant to justify furtherreference. The professor has
recently published a pamphlet on the question, from
which the following details are extracted. The plant

employed is that called in German Schewerz-wurz, or
comfrey. The results of feeding with this plant for
1889 were as follows: About 9,000 eggs had been
obtained, which were hatched in the incubator at 25°
C., and the 2,700 worms which emerged in the first
three days were taken for rearing purposes.

Although

BRUMBAUGH'S ORE CRUSHER.

cold and damp weather and want of food exerted an
unfavorable influence, yet Harz obtained, after an
interval approximate to that usually observed when
the worms have been fed by mulberry leaves (33 days),
755 cocoons, the threads of which could be easily reeled,
and which, in length and durability, were equal to
those obtained by ordinary means in an average har-
vest. Thus, after four years of uninterrupted breed-
ing, he succeeded in accustoming the genuine silkworm
to the exclusive use of comfrey, so that the worm has
increased thereon, and supplied the cocoon filament in
a condition which equals that obtained when mulberry
leaves are employed. The cocoons obtained in the
fifth breeding year, 1889, in most instances left little to
be desired as to magnitude and weight. The largest
weighed 1-39 grammes, and the thread attained a length
of almost 300 meters, while its diameter coincided ex-
actly with that of the original Milan thread, and it
possessed almost the same tenacity, breaking with a
weight of from five to six grammes; also the gloss of
the silk tibers was exactly that of the normal thread
yielded by worms fed on mulberry leaves. The last
breed, that for the present year, exhibits fresh pro-
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THE OLSEN FEED WATER HEATER AND PURIFIER.

gress, Professor Harz reporting that 342 per cent of
the worms, which, as before, had been exclusively fed
with comfrey leaves, yielded normal cocoons. While
the heaviest for previous years weighed 139 grammes,
those of the present year have a weight of 1:83 gramines,
and their thread harmonizes completely as to gloss
and tenacity with the usual product obtained by means
of the use of mulberry leaves. The period of incuba-
These interest-
ing experiments thus appear to promise very important
results.—The Textile Mercury.,

© 1892 SCIENTIFIC AMERICAN, INC.
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A ¢¢ Circular Mil»

A ‘““circular mil” is a phrase widely used in electrical
affairs. By a little inquiry among a certain class of
most excellent practical men, we can easily find persons
who do not know exactly what the phrase means. This
word m¢l is not found in our school books and has no
legal status. By the Constitution of the United States,
Congress alone has power to regulate all weights atid
measures. In 1792, Congress enacted that a ‘“‘mille”
should be the thousandth part of a dollar. This word
was only a description of one of the terms of our
money of account. We never coined a ‘“mille” at our
mints. Our forefathers followed the old Latin spelling
of the word meaning the one-thousandth part. In
modern times we have changed the spelling
to “mill.” The newly-coined word used in
electrical affairs is spelled m¢l, and means, says
Electrical Progress, the one-thousandth part
of an inch. The phrase a ‘circular mil,” as
used in giving the sectional area of wires, means
the area of a circle the one-thousandth part of
an inch in diameter.

Now, let us inquire why we use the area of a
circle in giving the size of a wire rather than
the area of a square, as is done in all other
wechanical caleulations. Why not use a square
mil instead of a circular mil ?

As far as minuteness in size is concerned, one
would answer just as well as the other. A
wire of but one-tenth of an inch in diameter
has a sectional area of 10,000 circular mils. A
circular mil is only about one-fourth smaller
than a square mil. If our wires were square
instead of round, electricians would have used
the square mil instead of the circular mil. So
we may answer that as wires are round, and as
we frequently desire to compare their respec-
tive areas, we can do so most conveniently in
circular mils. We can measure their diame-
ters and compute these diameters in' thousandths
of an inch. As the areas of all circles vary as the
square of their diameters, then by having the dia-
meters we can, by one simple act of multiplication,
find the number of circular mils contained in each wire.
As the electrical capacity of a wire to convey electricity
varies as its sectional area, we use this simple method
in obtaining the area, which is of great convenience in
ordinary electrical calculations.

Dwellers in the Arctic.

In 1818 Sir John Ross discovered an isolated race of
human beings, numbering about two hundred souls,
living on the inhospitable shores of North Greenland.
To this community he gave the romantic name of
‘ Arctic Highlanders "—a name which unfortunately is
misleading ; for they are a littoral people and cannot
inhabit the Arctic highland, as it is an everlasting ice
cap, and, moreover, they wéll not even visit it, for this
inland ice is to them a region of terror, a land where
abide their demons and evil spirits. At the present
day they number, as near as can be estimated, about
the same as when the knowledge of them came to the
civilized world; nor have they increased
their territory, but live on the narrow
strip of mountainous coast, which is left
bare during the summer months by the
retreat of the winter snows. They could
not be more cut off from other human
beings did they live on some small ocea-
nic island. Practically, they do live on an
island, for they are surrounded by water—
by great expanses of solid water; for they
never pass the ice barrier of the great
Humboldt Glacier, with its sea face of sixty
miles; they never ascend to the summer
foot of the ‘‘ice blink,” some two thousand
feet above sea level, nor attempt to wander
south over the vast ice floes of Melvillc
Bay, one hundred miles in extent. At 79°
north latitude, near the southern edge of
the Humboldt Glacier, is a collection of huts
known as Etiah, their most northern settle-
ment, while at Cape York, in latitude 75
55' N., probably their largest encampment,
is their southern limit, and which, as near
as we could determine by the sign lan-
guage, they call Pitanito. Their country
is about 185 miles long and from three to
five miles in breadth.—Scribner’s Mag.

o

O
>4+@

George the Victorious.

A new Russian ironclad of 10,280 tons has
been finished at the Sebastopol ship building yard.
Her length from stem to stern is 340 ft.; breadth of
beam, 69 ft.; and depth, 26 ft. The engines are
of 16,000 horse power, and the speed of the vessel
is from 14 to 175 knots. The new vessel, which is
named George the Victorious, will be armed with six
long range 12 in. guns, mounted en barbetle, seven 6
in. guns mounted on the battery deck, eight quick-
firing guns of the Baranovsky model, six 37 milli-
meter quick-firing guns for the tops, and seyen tor-
pedo-propelling tubes.
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Sorrespondence.

Occupations for the Old.
To the Editor of the Scientific American :

‘While not yet to be considered old, perhaps, I have
derived much pleasure in the pursuit of an occupation
which may suit some of those more advanced in life,
and serve such as both a pastime and the means of
revenue as well.

To such I would say, procure a Fleetwood or other
good scroll saw, using either a water motor or elec-
tricity, if foot power be objectionable ; obtain some
patterns, fancy woods, a few tools, and many pretty
and useful! articles can be made. With water power it
is easy to cut through several thicknesses of woods
tacked together. J. HARMANUS FISHER.

Baltimore, Md., Feb. 18, 1892.

German Labor Stations for Tramps.

There is in the February number of the Forum an
explanation of the practical results of the celebrated
German labor colonies for the abolition of tramps, by
Prof. F. G. Peabody, of Harvard, who, during his resi-
dence in Germany, where he now is, has studied the
system on the ground. Germany wasthe worst tramp-
afflicted country in the world beforework stations were
established at intervals of half a day’s journey. It is as-
sumed that the tramp will earn his food and lodging in
a half day’s work. In the morning, therefore, he may
travel with the assurance of reaching another station,
where in the afternoon he must work.

If he presents himself after 2 P. M. he getsno further
help. Each wanderer must carry with him a ticket on
which is stamped the name of his last station and the
date of his reception there. Thus when the network
of these stations extends throughout Germany, all ex-
cuse for wandering beggars seems to be removed and a
positive treatment of friendly aid as well as a negative
treatment of refusal at one’s door is applied. In the
year 1890 there were 1,957 such stations, in which
1,662,606 breakfasts, 972,490 dinners, and 1,871,591 sup-
pers were provided. There were, in the same year, 364
resting places with 12,600 beds, providing in the year
2,223,000 lodgings.

Prof. Peabody explains that it was at first feared that
they might be tempted to stay too long in so good a
refuge, and a maximum term of two years was fixed ;
but, in fact, a great proportion of such men cannot
bear the restraint for any considerable period. Itis es-
timated that in the years 1887-1889, 7'7 per cent (913) of
the colonists left within a week, 43 per cent (507) within
a fortnight, 237 per cent within a month, and 41 per
cent within two months. Of all who left the colony,
208 per cent had obtained definite occupation ; 604 per
cent left at their own desire, and may be assumed to
have rencwed their tramp life; 5'5 per cent had re-
mained the entire term of two years; 4'4 per cent
were dismissed for misconduct; and 2 per cent were
transferred to hospitals for treatment. Finally, 2 per
cent ran away. Of 5,556 colonists in 1888, 3,617, or 65
per cent, were at a colony for the first time ; and 1,939,
or 35 per cent, were at a colony at the least for a second
visit. Of these, 82 per cent were there for the third
time, 28 per cent for the fourth time, 12 per cent for
the fifth time, and 0°05 per cent for the sixth time.

—_———etr—
Practical Electrical Mechanics.

The Elektron Manufacturing Company, Springfield,
Mass., in connecting with the trade school of the city,
has undertaken a work to educate mechanies to work
on electrical machinery. The company has agreed
to take each year a certain number of selected students
and give them the benefit of working in its shops on
actual productive work. Each student is expected to
work three days in each week in the shops and spend
the other three days in studies, a special course having
been arranged for-tlem in connection with the high
school of the city, which is an institution of a very high
grade. The course covers three years, which amounts
to one and a half years of study and one and a half
years of shop work. The students do not receive any
compensation for their work, but the company agrees
to give them the opportunity to learn all branches of
the machinist’s trade so far as they may be learned in
the work of the shops.

The officers of the trade school have the privilege of
visiting the shops at any reasonable time, and of giving
the boys such advice and instruction as seems to them
wise, but in almost every respect they are obliged to
conform strictly to the regular factory rules governing
all employes, and they work during the same hours.
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Stevens Institute, Hoboken.

The board of trustees of the institute is now a body
of nine members, as follows, the first five being newly
elected mempers : Mr. Andrew Carnegie, of Pittsburg,
Pa.; Mr. Charles MacDonald, C.E., of New York;
Chancellor Alex. T. McGill, of New Jersey ; Col. Edwin
A. Stevens, of New Jersey ; Mr. Alex. C. Humphreys,
M.E., of New Jerséy; Mrs. M. B. Stevens, Mr. S. B.
Dod, President Henry Morton, Ph.D., and Mr. Wm.
Kent, M.E.

DESTRUCTION OF EMANATIONS OF ALL KINDS
WITHOUT THE USE OF CHEMICALS.

If there is any matter rigorously governed by French
legislation, it is that of dangerous, unhealthful, or of-
fensive establishments. We well know, in fact, the
numerous formalities that the law imposes before giv-
ing authority to found such establishments, and what
measures of precaution and prudence it exacts from
those who own workshops or factories.

All the countries of Europe, moreover, have, as re-
gards this, a legislation nearly conformable to our
own. As well known, French legislation arranges
dangerous, unhealthful, or offensive establishments
in three classes. Those of the first class must neces-
sarily be isolated from private habitations, and it is for
the local authorities to designate the place where such
establishments may be located. Those of the second
class are establishments whose remoteness from dwell-
ing houses is not rigorously insisted upon, but the in-
stallation of which, nevertheless, must not be per-
mitted until it has been ascertained that the operations
to be carried on therein will be performed in such a
way as not to incommode the landlords of the neighbor-
hood nor do them any injury. As for the establish-
ments embraced in the third class, they are such as
may remain without inconvenience near dwellings, the
danger or accidents that their formation presents not
being grave enough to cause their removal from the
interior of cities. So these latter establishments are
distinguished from those of the first and second classes
in that they have not necessarily to be relegated to a
distance, and in that they are not submitted, when

APPARATUS FOR THE DESTRUCTION OF UNWHOLE-
SOME EMANATIONS FROM FACTORIES.

they are in the midst of habitations, to so severe mea-
sures of precaution and to so complicated forms of
instruction. Now, it is very detrimental to a manu-
facturer to be obliged, in order to conform to the pre-
scriptions of the law, to remove his works to the
exterior of the city, or far away from habitations ; and
such removal, indeed, is often attended with the ruin
of the industry, and consequently that of the manu-
facturer. The means of transportation are more diffi-
cult and costly, the distance from railway stations
obliging the manufacturer to maintain a large amount
of rolling stock, and this in every respect appreciably
increases the figure of his general expenses. For es-
tablishments that can be erected in the midst of cities,
the law prescribes measures of precaution which are
often very costly. For example, those of building
inclosing walls, of leading the fire into long chimney
flues, of burning the smoke in the furnaces, etc.
Consequently, an invention that would suppress the
inconveniences that cause such or such an industry to
be ranged in such or such a class rather than in such
another, and that would thus permit; in rendering the
exploitation of such industry innocuous or less dan-
gerous, of arranging it in the second or third class,
although it was previously arranged in the first, would
render a signal service to all manufacturers whose in-

terest it is to remain in a city or to locate themselves’

near dwellings and reheve themselves from all the po-
lice regulations which so disagreeably interfere with
the free exercise of such industries. Thus, for ex-
ample, the works for the preparation of hogs’ bristles
by all processes of fermentation are, by an order of
the 27th of May, 1838, arranged in the first class of un-
healthful establishments, on account of the bad odors
produced by such preparation. An invention that
would cause the disappearance of such offensive odors
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would thereby suppress the reason for this industry
being arranged in the first class, and would thus per-
mit of works being established in the very midst of a
city.

As regards unhealthful establishments, an endeavor
has already been made to overcome the inconveniences
that they present, but without any success until
recently. The system proposed by Mr. De Pindray,
and which we are about to describe, seems to combine
in itself the proper conditions for suppressing the dele-
terious emanations that escape, despite all precautions,
from certain manufactories.

In the accompanying figure is represented the ar-
rangement employed by the inventor of this process
for carrying off the emanations produced either in the
melting of fat or the scouring of metals. The boiler,
A, in which the fat is melted, is connected by a pipe,
B, with the ventilator, C. The vitiated air of the
works is removed by this ventilator by means of the
suction pipe, B, terminating in a funnel, A. The
gases forced into the central pipe, I, are mixed with
water derived from a reservoir above. This water, dis-
tributed in the form of a shower, forces the gas to the
purifier, H, at the lower part of the works, and the
mixture is thence led to the sewer, or to a well sunk in
pervious ground, by a subterranean conduit.

This invention is no longer in the domain of pure
theory. Two applications have thus far been made of
it, one at Cambrai, in the metal scouring works
directed by Mr. Dupont-Grezeaux, where the process
has given very good results ; for, since it has been in
use, the works, which were on the point of being
closed on account of the deleterious emanations that
were produced, have been running without any dan-
ger to the health of the public.

The other experiment was made in an establishment
situated in the city of Cateau. Numerous complaints
had been made on the subjcet of the emanations given
off from this establishrLient, which is occupied in the
trying out of fat. The owner of the works, Mr.
Gerard, addressed himself to Mr. De Pindray, who in-
stalled his apparatus therein. A resolution of the
Municipal Council (session of November 20, 1888) de-
clared that, owing to the improvement very ably in-
troduced by Mr. De Pindray into the melting of fat in
Mr. Gerard’s works, no unwholesome odor was per-
ceptible, and that the works no longer offered any
danger to public health.

This process, based upon purely mechanical means,
is much superior to all processes based upon chemical
agents; in fact, on employing a physical process, the
expense is reduced in very great proportions, for it em-
braces only the cost of keeping in repair. The appa-
ratus have no need of any surveillance, aud no
manipulations have to be performed that are some-
times dangerous.—Le Genie Civil.

New Colins,

Recently the mints of the United States commenced
the re-coinage of the subsidiary silver—the half dollar,
the quarter, and the dime. Artistically, says Electri-
cal Progress, they are very much superior to all former
issues, and will compare favorably with any coins of
the world. As new dies had to be made for this coinage,
it may be interesting to refer to them. When the die
for a new coin is engraved, it is done with great care
and expense. It is used only to make an impression on
what is called a hub, which of course is the reverse of
the die, when the hub is used only to stamp the work-
ing dies, which become a fac-simile of the master die.
In coinage these working dies alone are used, and as a
matter of course soon become deteriorated. Thus the
master die can remain doing very little hard service.
As an example, the coinage of the more than 400,000,000
silver dollars which have been made since 1878 are ex-
act duplicates from one master die. On the commence-
ment of this coinage there was some experimenting and
some variation in about $1,000,000. Since then all have
been alike except in date. These dies and hubs are all
made of choice steel.

In regard to the weight of the new coins, it may be
interesting to recall the fact that we reduced the
amount of pure silver in these coins in 1853. This was
done in order to save them from the melting pot and
exportation, as they were more valuable than gold and
met this fate to the great inconvenience of our people.
The half dollar was reduced in weight fourteen and a
quarter grains, the quarter and the dime in a corre-
sponding ratio. In 1878, in order to assimilate these
coins to the full legal tender silver used in France and
to popularize the French metric system, the weight of
the half dollar was increased nine-tenths of a grain, or
as expressed in our laws to twelve and a half grammes,
and the quarter and dime were increased in the same
proportion. Thus these coins are at present legal

French weights.
Thehalf AOlIAr .........cooee0me covneennnnns e.... 1216 grammes.
The quarter dollar.. ......c..eeeeeemunaen o oo - 6% *
The dime. . ...cvvvuiiene. ceerennrossenes senennnnn 2% “

Thus a French kilogramme equals eighty-four half
dollars. In 1874 the French metric system was legalized
by Congress, the sole authority intrusted with this
power.
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UTILIZING THE WATER POWER OF NIAGARA FALLS.

According to the census of 1880, the steam and water
horse power employed in the manufactures carried on
in the United States was 3,410,837, of which 2,185,458
was steam power and 1,225,379 water power. The cost
of steam power has been reduced continuously through
several years, from improvements made in the construc-
tion and operation of furnaces, boilers, and engines,
and the thorough dependence which can be placed
upon it and exact figures obtainable as to its cost have
earned for it a decided preference in many industries,
in addition to the main advantage that steam power is
‘always obtainable where desired, while in the case of
water power, according to all previous experience, it
has been necessary to locate the manufacturing busi-
ness to be carried on in the immediate vicinity of the
waterfall furnishing the power. Still some of our larg-
est industries are and always have been mainly ope-
rated by water power, the census of 1880 showing that
in cotton goods 148,754 water horse power was employed,
against 126,750 steam horse power ; in the flouring and
grist mill business, 469,987 water and 301,214 steam ; in
the paper manufacture, 87,611 water and 36,301 steam ;
and in woolen goods, 53,610 water and 52,897 steam.
The industries in which the use of steam most greatly
preponderated were: The manufacture of iron and
steel, using 380,740 steam horse power against 16,506
water horse power; sawed lumber, 543,242 steam and
278,686 water power ; and the vast number of small mis-
cellaneous manufactures, totaling 726,958 for steam,
against 161,288 for water power.

The very vastness of the power Niagara at once pre-
sents to the eye has long made it one of the most inter-
esting problems for the engineer as well’as a fertile sub-
ject of speculation to every intelligent observer. The
estimates of the total power of the falls vary in some-
what wide limits, but they all place it at several mil-
lions of horse power, and it is not an extreme calcula-
tion which makes it twice as great as that of the total |
combined steam and water power at present employed
in the whole United States. And yet, although the
first rude sawmill was erected at the falls in 1725, there
has not been, up to the present time, any adequate at-
tempt made to utilize any considerable portion of this
tremendous power. To do this it was obvious that a
great initial outlay would be necessary to cut through
the high, rocky banks, the required channels for the
supply flow, utilization, and escape of the water at its
lower level. Something was done in 1873, when the
present hydraulic canal was constructed, affording
6,000 horse power, running about a dozen establish-
ments, principally flour mills, but so incomplete was
the provision made for utilizing the full head of the
water that the tail race of the present mills has, in
many instances, a greater fall than that which is used
to turn the wheels.

The present Niagara Falls Power Company, whose
work thus far forms the subject of our first page illus-
trations, is making the first noteworthy effort for the
development of the power of the falls on a large scale,
although the proportion of the total power which will
be utilized is so small a fraction of the whole that it is
not expected to make a difference ldrge enough to be
perceptible in the flow of the river over the falls. The
company is the successor of one chartered by the New
York Legislature in 1886, and, with the Cataract Con-
struction Company, organized in connection with it,
includes among its stockholders and directors some of
the leading capitalists and business men of New York
City. - The company was given power to sell stock to
the amount of $10,000,000, and there will be no lack of
funds for the full development of the scheme under
which it was organized, by which it was proposed to
make available 100,000 horse power.

The central feature of the work is the great tunnel,
7,250 ft. long, which will form the tail race, starting
from the river at just above the water level below the
falls, and running under the village of Niagara, at a
depth of about 200 ft. below the surface of the ground,
the upper end of the tunnel being beneath a large
tract of land the company has purchased adjacent to
the river bank above the village. Over 1,400 acres
of land has thus been acquired and laid out by the
company in mill sites, and for the necessary surface
canals, through which water will be supplied from the
river to the various wheel pits, all of the latter being
connected by lateral tunnels with the main discharge
tunnel. The tunnel has somewhat of a horseshoe
shape, being 19 ft. wide by 21 ft. high inside of the
brickwork with which it is to be lined throughout,
and having a cross sectional area of 386 square feet for
its entire length. The total amount of excavation, in-
cluding that necessary for the timbering and brick-
work, represented a cross sectional area of 522sq. ft.

The base of the tunnel at its discharge point in the
river bank below the falls is 205 ft. below the sill of
the head gate at the entrance of the main canal from
the river above the falls, which represents the total
fall, of which it is expected about 140 ft. will be praeti-
cally utilized, the difference being taken up by a lib-
eral allowance for clearance from the wheel pits,
incline of the lateral tunnels leading therefrom to the

main discharge tunnel, and the incline of the latter,

which is made at a grade of 36ft.to themile. To pre- I practically determined that, in order to lessen the

vent damage to the tunnel by the immense rush of
water, it is lined on the invert and sides for a distance
of 200 ft. back from the discharge point with closely fit-
ting cast iron plates, there being a heavy cast iron frame
at the mouth, and the tunnel is lined throughout, in-
cluding the invert, with four courses, or 16 in., of brick.

In the building of the tunnel three shafts were put
down. At the portal, where the top of the river bank
is 214 ft. above thelevel of the water, what is known
as the zero shaft was sunk, 10 by 12 ft. in size, and ex-
tending down 93 feet, from the top of a ledge to the
soffit of the tunnel arch, this shaft being extended up
to the top of the bank by open timber work. Shaft
No. 2, 2,650 ft. from the portal, was sunk 206 ft. and
was 10 by 20 ft. in size, while shaft No. 3, of the same
size and 196 ft. deep, was 5,200 ft. from the portal. In
putting down the shafts, 140 ft. of the work at the top
was through hard bastard limestone, which overlay
the Niagara slate or Utica shale, met with for the re-
maining distance, and through which the main tunnel
itself was mostly made, its base, as it reached away
from the river, being in Queenstown limestone. In
shafts Nos. 1 and 2 water was met with, the average
flow in shaft No. 1 reaching 800 gallons a minute,
and 600 gallons a minute was found in shaft 2, but
none was met with in shaft No.1 below 105 ft.
depth and in shaft No. 2 below 70 ft. depth. This water
was readily disposed of by pumps, and none was found
in the tunnel excavation proper, which remained per-
fectly dry.

The work of rock excavation, the average height of
which throughout the tunnel was 26 ft., was pushed on
three different benches, the top bench, 9 ft. high to the
top of the arch, being always extended ahead of the
second bench, 8 ft. high, the workmen in the latter
bench being covered by a skeleton flooring over which
the material excavated from the top bench was con-
veyed backward on small dump cars. The execavation
of the bottom bench, which measured 9 ft. vertically
to the bottom of the invert, was not commenced until
the work on the other two benches had been nearly
completed. Three 18 by 30 in. air compressors were
employed, working 25 Little Giant 8% drills, rack-a-rock
being used in the wet shaft work, and a special tunnel
forcite in the remainder. The force employed averaged
750 men, working in two shifts of ten hours each a day.
The rapidity with which the rock cutting was effected,
after the work was well under way, is something re-
markable in the history of such enterprises, 338 ft. of
tunnel, averaging 14 yards to the running foot, having
been excavated in 261 days. Messrs. Rodgers &
Clement, engineers and contractors, who have the
contract for the tunnel work, under the Cataract Con-
struction Company, expect that all this portion of the
work will be done before the middle of the summer.
Of the Cataract Construction Company, Albert H.
Porter is the engineer; Coleman Sellers and John
Bogart, consulting engineers; Clemens Herschel,
hydraulic engineer; and George B. Burbank, resident
consulting engineer.

All of the factory buildings on the company’s ground
above the head of the tunnel will be more than a mile
awayfromthefalls,sothatthey willin no way take from
the attractiveness of Niagara for visitors. The general
plan of the main supply canal includes a lower reach
200 ft. wide, extending 1,200 feet inwardly from the
river, thence parallel to the riverin an up-stream di-
rection for nearly 5,000 ft. where an upper reach 500 ft.
wide connects this end with the river. Work on the
lower reach only has been pushed thus far, but when
all are completed the different sections will be separat-
ed by gate houses, so that the water can be drawn off
in the usual way to facilitate repairs, a floating boom
being provided to keep out;ice at the upper end. On
the lower reach of the main canal are to be located
works intended to be run without intermission, and
drawing their water outside of the gate houses separat-
ing this portion from the rest of the systemn. On this
portion, nearest the river, will be located an extensive
establishment of the Soo Paper Company, manufactur-
ing also the wood pulp. This company is arranging to
use 6,000 horse power, and has contracted for the con-
struction of a wheel pit 16 X 50 ft. in size and a lateral
tunnel 600 ft. long connecting the wheel pit with the
main discharge tunnel. Farther back on the lower
reach will be two central power stations, a- design for
one of which forms the principal picture on our first
page, while on both sides of the main canal, for a dis-
tance extending more than half a mile back from the
river, and over a mile in the direction of its course, the
ground is laid out for mill sites and the necessary
storage houses and other buildings required in manu-
facturing, as well as for the accommodation of the
large population which will have to be provided for.

The best kind of turbine to use, and the method
of setting the wheel, as well as the most effective
means of transmitting and distributing the power
obtained, have each been subjects concerning which
the company has endeavored to make the most ex-
haustive investigations, but in relation to each of
threm there are still some features which have not yet
been finally decided upon. It has, however, been
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wear on the bearings of the wheel shaft, the water
is to be admitted to the wheel on its under side, the
shaft being of large size and hollow, and being jour-
naled at its upper end in a thrust box to allow for any
vertical movement. Mr. Edward D. Adams, President
of the Construction Company, and Mr. Coleman
Sellers visited Europe to examine into systems ‘em-
ployed abroad for transmitting power, the advice of
Sir William Thomson and others was obtained, and
prizes were offered for plans and estimates as to the
generation of power by turbines or other water motors,
and for the transmission of the power to factories on
the lands of the company and to a wider area. A
number of systems were considered for the transmission
of power by electricity and by compressed air. One
prize of £500 was divided between two firms of Geneva,
Switzerland, Messrs. Fuesch & Piccard and Messrs.
Cuenod Sautter & Co., who acted in association.
Several third prizes of £200 each were given as follows :
Messrs. Hillairet & Bouvier, Paris ; M. Victor Popp, of
Paris, and Professor Reidler, of Berlin; Messrs. Vigreux
& Levy, Paris; the Pelton Water Wheel Company,
San Francisco; and the Norwalk Iron Works Com-
pany, of Norwalk, Connecticut.

The two firms receiving the largest prize produced
two complete projects of similar character for the hy-
draulic utilization of 125,000 horse power, and its dis-
tribution electrically both to Cataract City—the name
of the new town springing up on the lands of the com-
pany—and to Buffalo. The general features of both
projects are the adoption of Girard or impulse tur-
bines, with complete admission and back vanes, permit-
ting the use of suction pipes, so that the fall below the
turbines is not wasted ; a unit of power of 2,500 horses
for each turbine, as the maximum size which it is prac-
tically prudent to construct, and as capable of conve-
nient arrangement to give the speed of rotation most
suitable for the dynamos; in the electrical distribution,
the adoption of continuous currents at constant po-
tential, on the ground that that method has proved in
practice safe, easy and simple. The method of contin-
uous currents is preferred as being simpler, exacting
less apparatus, and permitting the attainment of a
high efficiency. The method of constant potential is
preferred to constant current, because in the latter plan
the intensity of current would be too great for one cir-
cuit, and several circuits would involve complications.
As to the greatest power of a single dynamo machine,
1,250 horse power has been favored in one project, and
2,500 horse power in another.

The company has not determined to adopt any of
the plans so far, except in & tentative way. A certain
proportion of the power will be sold to mills controlling
their own wheels, and delivering water into the tunnel,
but at the central station the designs are at present
limited to the generation of about 5,000 horse power by
compressed air,another one of 5,000 horse power by
electricity, with the possible extension of either one
of these to the amount of 100,000 horse power, added in
units of 2,500 to 5,000 horse power to either, one by
one, in whichever direction proves the most profitable
and is called for by the manufacturers. The company
is anxious to do this work cautiously, economically,
and thoroughly, so as to avoid mistakes. With this
intent the matter has been placed in the hands of a
board of engineers, of which Dr. Coleman Sellers is
chairman and Colonel Turrettini foreign consulting
engineer.

It is now the expectation of the company to make its
first large contract for the delivery of powerat a dis-
tance from the falls, with the city of Buffalo, 3,000
horse power being required for the lighting of the city.
The present cost of a steam horse power in Buffalo is
put at $35 per year, and the company offers to contract
to furnish power on its grounds at the falls according
to the following scale: For 5,000 horse power, $10 per
horse power ; for 4,500, $10.50 ; for 4,000, $11; and so on
down to 800 horse power, for which there will be charged
$21 per horse power per annum, each power to be sup-
plied for twenty-four hour days. It is evident, there-
fore, that if the cost of transmission be within present
expectations, the company will be able to furnish power
at Buffalo at a much lower price than it is at present
to be had at, and for a far larger field of usefulness
than the mere lighting of the city. According to the
most successful of all the recent efforts in the way of
practically transmitting power electrically for a con-
siderable distance, only about twenty-five per cent of
the power was lost in transmitting it by wire a dis-
tanceof 108 miles. This degree of success was attained
at therecent Frankfort exposition. And if power can
be at present so supplied for a distance of 100 miles
from Niagara, it would be but a rash judgment which
would undertake to say that it might not be also, in
the very near future, similarly brought as far as New
York City, in a way to be utilized at far less expense
than the present cost of steam power. It is expected
that the company will be entirely ready to furnish
power, to those arranging for its use by taking water
from their canals and discharging it into the.tunnel,
by October next, their first contract calling for the
ability to turn wheels by this time.
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A MACHINE TO ROLL HOLLOW RODS.

The machine shown in the illustration is designed to
produce a very durable and simple tube of a uniform
size from previously heated hollow ingots, all the rolls
and disks of the machine being rotated in unison,
driven by suitable machines.

expedition in the greatest possible vigor and to the
accomplishment of the great object in view. Ar-
rangements will be made for utilizing the engine
for the production of the electric light; and in the

winter, when the steamer will probably be laid up, the
The improvement forms | men themselves will take the place of the engine. This

the subject of a patent issued to Mr. John 8. Griffin, | willnot only produce the welcome light in the midst of

of Roslyn. Washington. The ma-
chine has several pairs of horizontal
grooved reducing rolls, and a pair
of disks arranged between each two
adjacent pairs of rolls, there being
guides between the pairs of rolls
and disks, and the grooves of the
rolls diminishing somewhat in size
from the front to the rear of the
machine. Each pair of rolls is se- 7%

cured on shafts, geared together by
gear wheels, and there are two pairs
of feed rolls, turning in bracket
bearings, secured to the first pair of
standards for guiding the ingot to
the first pair of reducing rolls, of
which an end view is shown in Fig.
1. The arrangement of the disks
between the rollsis shown in Fig.
2, the disk shafts being slightly in-
clined, and the ingot passing cen-
trally between the faces of the
disks, which are somewhat beveled
and serrated to twist the ingot
in passing. The shafts of the disks
are readily movable in and out in
their bracket bearings, for the ad-
justment of the disks in line with
the grooves of the reducing rolls.
Between each two adjacent pairs
of rolls are longitudinally extend-
ing guides having segmental inner
faces corresponding to the size of the bar or rod to
be drawn, and at right angles are arranged guide
blocks, having curved inner faces, the guides and guide
blocks forming a complete circle between the disks and
the reducing rolls. At the discharge end of the ma-
chine is arranged a pair of finishing rolls, through
which the hollow rod -passes after it has passed succes-
sively through the several pairs of rolls and been re-
duced to the proper size, the finishing rolls removing
any irregularities which may have been left by the
previous rolling.
—_— e ———————
A New North Pole Expedition,

Dr. Fridthof Nansen means to leave Europe about
January, 1893, and make direct
for the mouth of the Lena, in
Siberia. It is possible that he
may take the Kara Sea route to
Siberia, but the probability is
that he will go by Behring
Straits. Dr. Nansen is confident
that a current sets from the coast
of Siberia directly across the pole
to the north coast of Greenland,
and that. it is the continuation of
this current which flows down
the east coast of Greenland.
Various objects have been dis-
covered on the Greenland coast
which it is believed could only
have been floated from Siberia
or the sea to the north of it.
Dr. Nansen expects that his ex-
pedition will be away between
three and four years, as the pro-
gress will be necessarily slow,
and, moreover, the current is
believed to oscillate. His spe-
cially constructed vessel is now
nearly completed. Its net ton-
nage will be about 250, and Dr.
Nansen is confident that it is
indestructible by any amount of
ice nipping. The accommoda-
tion on board will be ample for
the twelve men who will compose
the expedition. Provisions will
be taken for six years, and care
will be taken to select these in
such a form as will give the
greatest amount of nourishment
with the least bulk. Of course it
is expected that a certain amount
of fresh meat will be obtainable
inthe form of seals and bears, if
not of birds. If Dr. Nansen
takes aleohol in any form, it will
only be in the medicine chest, or
as fuel, and even on the subject
of tobacco he has notions which
may not be quite agreeable to
his men. Everything, of course,
will be subordinated to the main-
tenance of the members of the

GRIFFIN'S MACHINE FOR ROLLING HOLLOW RODS OR BARS.

the Arctic darkness, but will give the men exercise and
add to the interest of a life that is apt to be depressing-
ly monotonous. A balloon will also be taken, and the
gas required to work it will be taken in storage cylin-
ders. Tents will also be taken for use in sledging ex-
peditions, and boats to be utilized in the unfortunate
contingency of the ship having to be abandoned.

-0

THE lava electric insulators made by the D. M.
Steward Manufacturing Company, of Chattanooga,
Tenn., are made from crude steatite mined in the
neighborhood. An extensive plant is required for the
manufacture, and the production is large, these insu-

RAIN MAKING IN INDIA—INSERTING THE

lators being known all over the world.
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Triple Screw War Vessels,

The fitting of triplescrewsto the new French armored
cruiser Dupuy de Lome, which was launched in Octo-
ber, 1890, and which is now being completed at Brest,
and to the German protected cruiser Kaiserin Augusta,
which was launched in January at Kiel, is an innova-
tion the results of which will be watched with interest
by naval architects. Each of these
vessels is upward of 6,000 tons dis-
placement. Hitherto triple screws
have only been fitted to small craft,
and only to very few of these. In-.
deed, so far as we know (says the
London 7T'¢mes), the experiment has
been confined to the Italian torpedo
gun vessels of the Tripoli class;
and, although these boats were by
no means failures, their three screws
conferred upon them such slight
advantages that it was decided to
give the improved gun vessels of the
same class two screws apiecc only.
In the case of such largc ships as
the Dupuy de Lome and the Kai-
serin Augusta the conditions are,
of course, quite different, and it
may therefore be that the antici-
pated advantages of triple screws
will with them be fully secured.
The Dupuy de Lome is of 6,297 tons
displacement, 374 feet long, 52 feet
broad, and having a mean draught
of 23 feet 8 inches. Her triple ex-
pansion engines have a collective
indicated horse power of 14,000, and
will give a speed of 20 knots under
forced and 17°5 knots under natural
draught. The Kaiserin Augusta,
lately known as Kreuser H., is of
6,052 tons displacement, and somewhat longer and nar-
rower than the French ship. The engines will have a
collective horse power of 12,000. For ordinary cruising
at speeds up to 12 knots it is intended to use the middle
screw only. The two outside screws, without the mid-
dle one, are anticipated to give a speed of 18 knots.
The three combined should give a speed of 20 knots.

RAIN MAKING IN INDIA,

Among the heathenish customs obgerved by the
natives in certain parts of India, having in view the
propitiation of the gods, in ¢he hope of obtaltting rain
in dry seasons, is the practice of hook swinging. This
revolting performance was at one time suppressed by
the English government, but its
revival has of late been allowed,
and its observance appears to
give much satisfaction to thou-
sands of devotees.

A recent number of the Mis-
stonary Herald contains a gra-
phic description by Rev. John
S. Chandler, an American 1nis-
sionary at Madura, of a festival
which took place there in Oc-
tober, 1891, from which we make
the abstract below. We are also
indebted to the editor of the
Missionary Herald for the use
of the original photographs from
which the accompanying engrav-
ings were prepared.

Rev. Dr. Chandler says :

“ Having learned that the old,
cruel practice of hook swinging
was about to be revived after
having been abolished for
twenty-four years, the Madura
mission directed me to memorial-
ize the Madras government, and
praythein to prohibit its revival.
The government replied that
they would discourage it in every
way, but were not willing to
absolutely prohibit it. Their
discouragement amounted to
nothing at all, and it came off on
the 21st instant in the presence
of 10,000 people. Dr. Van Allen
and I went out to see it, for the
sake of being able to give an
authentic account of it.

There are four villages in the
vicinity of Solavandan, inhab-
ited by people of the Kellar, or
Robber, caste. In each village
is a family that has the right of
selecting two candidates for the
operation. Out of the eight
thus chosen, one was selected by
lot, and the lot fell on a young
man of twenty-three years,
thick-set and muscular and
rather short of stature.
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These people worship the demoness Mariamman,
said to be the spirit of a Pariah woman who formerly
was attacked by smallpox and was left to die without
assistance. She has now become the patron of small-
pox and cholera, and is believed to have the power to
send or withhold rain ; and hook swinging is thought
to be- a means of propitiating her, so as to influence
her to send rain in abundance.

In 1867 this practice was revived, after having been
prohibited for many years. But upon representation
to Lord Napier at that time he again prohibited it;
and now, after twenty-four years, the people, having
learned that the present powers that be would do no
more than discourage it, have revived it again with
great eclat.

It is said that previous to the insertion of the hooks
into the middle of the back the muscles and skin are
rendered insensible by slapping and pinching. How-
ever that may be, there is no doubt that arrack was
given to the mman at the time. He was brought to the
police station with the two hooks inserted back to
back, one each side of the spine. The hooks were not
large, and the flesh taken up by them seemed very

around in a complete circle, swinging over the tops of
the houses. Then the car was drawn forward to the
first corner, where it was delayed, that a kid might be
sacrificed. Once in a while the man would draw up,
with a rope, plantains and flowers and throw themn
down to the crowd below. In one place there was a
ditch to be crossed and the jolt caused him to seize the
rope that hung by his side, but with that exception he
seemed to hang entirely by the two hooks in his back.
The flesh was gathered up, showing great tension, and
his back was bent.

After an hour and a quarter the car returned to its
starting place, and the man was released. The hooks
were not taken out, but were kept in that they might
move the people to be liberal in giving presents to the
performer. His pulse was good and his condition
seemed normal, but the flesh of the back was so drawn
up as to leave deep holes for the hooks. He put on
an air of bravado and even offered to swing for a second
time if a suitablepresent should begiven. It was only
in the evening that the hooks were taken out.

The image of the goddess was carried around on a
wooden bull behind the car, but the great object was

and the milder portions of Europe. I might say this
class, then, composes one side of the varietal test. Se-
condly, the other class is made up of east European
sorts, which you have frequently heard referred to as
the ‘“Russian apples,” and I will draw attention to
them quite often in the course of my remarks, as we
are testing this class extensively. In order to give you
an_idea as to the causes which led to their introduction
for trial into this country, touching upon the early
history of the movement, I will state briefly a few
facts relating thereto, upon which hinged the begin-
ning of the work.

Ever since the introduction of the Duchess of Olden-
burg from Russia, by way of England, about 40 years
ago, there has been a growing interest in the fruits of
that cold climate. The first large importation was
made in 1870 by the United States Department of Agri-
culture. This comprised 252 varieties, but owing to
the crude state of Russian pomology, evidenced by
the many synonyms afterward found in the collection,
and coupled with long unpronounceable names, the
work of sifting the good from the bad in this cumber-
some list has been laborious and slow. Without going
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little. The wonderful strength of the muscles of the
back was shown by this performance.

The car consisted of a rough platform on wheels,
supporting a great fraine about ten feet in length and
breadth, and fifteen feet in height, the platform itself
being six feet from the ground. TUp through the
middle of the great frame rose a stout circular beam of

great strength, three feet above the frame, and on the

top of this beam was pivoted the pole, sixty feet in
length, from which the man hung thirty-five feet from
the ground.

Promptly at three o'clock the hooks were inserted,
within some building, and the nan came rushing along
the street, escorted by constables and others, who beat
back the crowd, and kept up a vigorous fanning, urg-
ing the man to keep dancing. After the short stay at
the police station they made a grand rush for the car,
which stood on an adjacent street, and there the end
of the sweep was lowered to receive its victim. Soon
it was carried up again with the man attached. As he
went up he clapped his feet and hands together in a
measured way, and this he kept up during the whole
performance. His ankles had jingles on them that
could be heard as they beat together with a steady
* ching, ching.”

Before carrying him up to the greatest height the
pole was held horizontally and the man was carried
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to get money, and for three months the man can have
the hooks and cord and knife used to show to people
and beg for presents.

It is said that the present attitude of the government
of Madras is due to instructions from the Secretary of
State for India. If that is so, there is no hope of our
effecting anything here ; it must be done in London.
The manager declared to the superintendent of police
that he proposed to continue the swinging annually.”

—_——  ——- - — - —————————
Horticultural Notes,

John Craig, horticulturist to experimental farms, be-
fore Agricultural Committee of the House of Com-
mons—In large fruits we are making a test of varieties
running along twolines; first with the standard va-
rieties chesen from the nurserymen’s catalogues of to-
day. These are the product of the first introdue-
tions by the early settlers, as modified by selection and
cultivation, and now called the American varieties.
These varieties have mostly come to us from the
western and moister parts of Europe, as our settlers
came from that region. The French colonists, when
they first came here, brought with them the best fruits
of their native locality ; the English settlers followed
and brought their favorites ; and the Scotch, Irish and
Welsh did the same with theirs ; so that tobegin with,
as I have already statcd, we have the fruits of western
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into details in regard to their merits and demerits, I
may say that already a sufficient number of valuable
varieties have been found to repay all the expenses in-
curred in the work of introduction and trial; and
when we look at the possible advantages to be derived
from these foreigners by uniting them with our native
varieties, thus obtaining hardiness on the one side and
possibly quality on the other, the benefits likely to
accrue are inestimnable. I have said the first importa-
tion was made by the United States Department of
Agriculture, but the credit of bringing this work to a
practical and a successful issue is due to a Canadian—
one now departed ; I refer to the late Charles Gibb, of
Abbotsford, Quebec. At great personal expense in
company with Prof. Budd, of Iowa, he undertook the
arduous task of visiting the various localities in which
these fruits were grown, making notes on condition
and quality of tree and fruit. The result of those in-
vestigations, a fair and unvarnished statement of facts,
was published and is now the foundation of our know-
ledge of the Russian fruits. As far as we know at pre-
sent, any apple tree not up to the grade of hardiness of
Duchess, Tetofsky, Wealthy or Pewaukee is of doubt-
ful usefulness for planting in the district of Ottawa or
similar latitudes. I have referred to the work in ap-
ples. Experiments of a like naturc have been carried

on with pears, ckerries and plums.
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What is Electricity?
BY FOREE BAIN.

The answer to this question has been far from fin-
ally and absolutely determined. Certain laws and
formulas have been evolved from the study of the sub-
ject, which are reliable and accurate in their applica-
tion. It is certain that the phenomena attending the
presence or manifestation of that peculiar power of
nature known as electricity are as well organized and
are as immutable as in the other better known forces.

In studyingthis question, it is well to see what other
persons have thought and written about it, and then
we may be better prepared to determine for ourselves.
There is still some question about its identity, so we
are at liberty to accept or reject the theories as they
are presented.

In a work on electricity published in 1799 I find this
definition : * Electricity, a natural agent or power,
generally called the electric fluid, which, by friction or
other means, is excited and brought into action.”
This definition would be considered very apt and con-
servative for this day and generation, notwithstanding
the fact that nearly a century has passed since it was
written.

Perhaps the latest definition given to-day is: Elec-
tricity, the name given to the unknown thing, matter
or force, or both, which is the cause of electric phe-
nomena.

Dufaye, Symmer, and other earlier scientistsestab-
lished the hypothesis of two fluids.

They believed that there was electricity of two op-
posite kinds, positive and negative, each a separate
and distinet fluid in itself, but that they were never
found singly and alone. The union of equal quanti-
ties of the two fluids constituted the neutral fluid,
which was supposed to exist in large quantities in all
unelectrified bodies. When a body was electrified it
was supposed to gain an additional quantity of one
fluid, and lose an equal amount of the other, so that
the total amount of electric fluid in a body was never
changed. This in brief is the two-fluid theory.

The one-fluid theory was propounded by Franklin,
and it is the theory generally accepted for want of a
better one to-day. It supposes the existence of only
one electric fluid, which unelectrified bodies possess in
a certain normal amount. A positive electrified body
has more, and a negative electrified body has less, than
its normal amount. There are a number of complica-
tions inthis theory which Aepinus modified in order to
agree with the Newtonian theory of gravitation, yet,
with ‘s faults, it is the one referred to by most of the
text books, and the only theory now to explain the va-
rious manifestations of electricity. We unquestionably
know more to-day about the practical application of
electricity than any generation has known before us.
The theory of the science has not been as satisfactory
in its growth as has been the knowledge of it, al-
though we know more, certainly, what electricity is
to-day than we did twenty years ago. Some things
are beginning to be known that were only speculation
a few years ago, and old theories are being modified
to suit our greater knowledge, until the books of our
school days seem incompatible to the student of to-day.

The most recent theory of electricity is that it is a
mode of ether. In order to establish this theory it is
necessary to transfer the question of the existence of
ether from speculative philosophy to that of absolute
reality. There has been as much doubt in regard to
the existence of an all-pervading ether as there has
been in regard to the existence or form of electricity,
and we are not yet prepared to accept this theory.

Heat was supposed at one time to be a form of mat-
ter, now it is known to be a form of energy—or, as
Tyndall says, a mode of motion. Indeed, heat, light,
electricity, magnetism and chemical affinity have all
formerly been regarded as kinds of matter, ‘‘ impond-
erable elements ” they were called in contradistinction
to other ‘‘material elements.” Each of these so-called
imponderable elements is energy manifested by differ-
ent effects. Heat may be transformed into electricity,
which is another form of producing a different effect,
or the process may be reversed, and electricity may be
transformed into heat. Again, mechanical motion
may be transformed into either or all—electricity,heat,
light, magnetism or chemical effect—while a reverse
process willconvert heat, light, electricity, magnetism,
and chemical effect back into mechanical motion. We
have mechanical motion to produce electricity from
our dynamo. We lead a portion of this electricity to
an incandescent lamp and produce heat. When
the filament has received sufficient heat to bring it to
a point of incandescence, a portion of the heat, or
primarily electricity or motion, is transformed into
light. This light may be used in process of photo-
graphing, which is a chemical effect, or a portion of
the electric current may be used to electro-plate,
which is also a chemical effect. Our chemical bath
becomes a storage battery, and if its poles are

connected directly to our dynamo, a portion of the
energy given to it by the dynamo will be returned as
mechanical motion, by turning the dynamo as an elec-
tric motor. We see by this illustration that these ef-
fects are interconvertible. If these manifestations

called heat, light, electricity, etc., are different formsof
energy, they have always been such. Thousands of
years have passed before this became known, but the
lack of our knowledge has not affected the facts.

‘We are living in an all-pervading atmosphere of pres-
sure, about 15 pounds per square inch. Can you tell
me how we know this ? If there was a convenient room
where this pressure did not exist, we could step into it
and note the difference. But suppose there was no
way for us toremove the pressure, nor to increase it,
we would live forever without any knowledge of its ex-
istence. There are several ways by which we become
aware of the existence of this pressure. It exists and
acts equally in every direction, or, in other words, it is
always tending to equalize its effect in all directions.
Take a pipe, attach an exhaust fan to one end, exhaust
the air (the medium on which the pressure acts) by ap-
plying power or motion to the fan. You remove the
air from the pipe. The tendency of the universal pres-
sure to establish an equilibrium forces more air in at
the other end, in an effort to maintain the pressure of
the inside equal to that of the outside. Now if you
will place any kind of an air motor, or fan, within the
pipe or in the path of the air as it is forced in, the mo-
tion of the air will cause your motor to revolve and
give back as mechanical motion a portion of the energy
supplied to the exhaust fan. Stop the exhaust fan ;
sufficient air will fill the pipe to equalize the pressure,
and the motor will also stop. The pressure in an
equalized or satisfied state will not produce ary mo-
tion. Itrequires a cause to produceaneffect. Theair
which filled the pipe was not the cause which produced
the motion ; it was only the medium on which the cause
(pressure) acted. It was the condition of the air, not
the air, which performed the work. There was more
air in the pipe after the equilibrium was established
than there was while it was being disturbed, but it was
not in a state of potential ; that is, it did not have, by
its condition, the power to do work. In the illustra-
tion the primary work wasdone by driving the exhaust
fan; the transformation of that motion was done
through the pressure.

Suppose we take our pipe and close each end, then
divide the pipe in the middle into two tight chambers.
Now the air within each chamber is at atmospheric
pressure, 15 pounds per square inch. Insert an air
pump so that a portion of the air may be taken from
one of the chambers and forced into the other. We
will then have a partial vacuum on one side and an in-
creased pressure on the otherside of our partition, and
each chamber will be in a condition known as a state
of potential. That is, each chamber now has within
itself the power to perform work, which may be done
when Nature is allowed to equalize the pressure within
the two chambers with the all-pervading pressure with-
out. Should we connect the two chambers together
by a pipe attached to a suitable motor, work would be
performed when the air passes from the chamber of
high pressure to that of lower pressure, and as long as
we work our pump to increase the pressure on one side
and decrease it on the other, Nature’s efforts to equalize
the pressure in the two chambers will continue. We
will call our pump a dynamo. The two chambers are
the positive and negative side of our dynamo. The valve
of our pump performs that which the magnetism of our
dynamo performs ; that is, it raises the pressure on one

.side and decreases it on the other. The pipe by which we

connect the two chambers together is our circuit. To
assist us in this illustration, we wind up a clock ; the
main spring is coiled tight. When it is so, it isin a
state of potential. The resilience of the spring will
give back power when it uncoils. This spring receives
and holds in store its power simply by a change of con-
dition. It will do the same if placed in a vacuum, and
we cannot see that an improbable ether is necessary to
assist the spring in performing its work. In the first
illustration a vehicle, such as air, or some other fluid,
was necessary to be acted upon ; but with the spring
we produced the same effect through a change of physi-
cal condition.

Pressure is not visible, but it is pressure that per-
forms the work in our steam boilers, and it is through
its effect that almost all mechanical motion is performed.
Cohesion is not visible, yet it holds great masses to-
gether. Sound is a condition, not a thing. Heat is
motion, and motion is an effect.

Is it not possible that electricity is merely an effect ?
Is it not reasonable to suppose that this condition of
electrical equilibrium extends to all matters and to all
space? Our methods of producing electricity are sim-
ple means for disturbing the electrical equilibrium.
The forces from which all motion comes—electricity,
heat, light, magnetism, and chemical affinity—are the
active agents of the universe. All material matter is
simply acted upon; and these great vital giants are
nothing. They are neither fluid nor solid. We have
them as one form of energy ; we easily transform them
into another. But back of all are they not the several
manifestations of some one great form of energy ?

In conclusion, electricity is a condition, an effect of
matter, and it is not peculiar to any material. This
condition in a state of equilibrium pervades all matter
and all space, ready to produce an effect when its equi-
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librium is disturbed ; and we know of several ways to
disturb the equilibrium—by magnetism, heat, and
chemical effects.— Electrical Industries.

Probable Influence of Quick-Fire Guns on Naval
Tactics.

Admiral Long, of the Britsh navy, read a paper re-
cently before the United Service Institution, on the
“Influence of Quick-fire Guns on Naval Tactics and on
Construction.”

The lecturer began by quoting from ‘‘ Modern Naval
Artillery,” the work brought out last year in connec-
tion with the Elswick exhibits, the paragraphs describ-
ing the power of quick-fire guns in defeating torpedo
boat attacks. A comparison is made between a ship
using three ordinary and three quick-fire guns, and it is
pointed out that not only do the latter guns discharge
six times as many rounds as the former, but they also
have a much better opportunity of striking the enemy,
because she moves comparatively little each successive
round. About twelve shots a minute is considered the
highest practical speed on service, although some guns
fire up to fifteen rounds per minute. With cordite or
other smokeless powder, the lecturer suggested that a
torpedo boat attempting to get through the zone of
fire by daylight was engaged in a forlorn hope. In ac-
tions between ship and ship it seems probable that a ves-
sel might be put out of action in half an hour by quick
fire without armor-piercing guns coming into play.
This opinion is held not only by the writer of ‘‘ Modern
Nayval Artillery,” but also by Mr. White, the Director
of Naval Construction.

The change brought about by the introduction of
quick fire is made apparent when it isremembered that
in 1880 the ram was looked to as the weapon of para-
mount value. Then the torpedo rose into rivalry with
it, until now the combination of quick fire and smoke-
less powder seems to put the gun into the important
place which it held in the days of Nelson. Thebearing
of this on tactics is obvious. Admiral Bourgois and
others have pointed out the advantages to be derived
by a vessel attacking with her side presented at 45° to
the direction of the enemy’s fire, at and beyond which
angle projectiles would not bite, but glance off. The
lecturer then followed the probable movements of fleets
attacking in certain lines of order, and discussed how
far one ship can render support to another.

The question of side armor naturally suggests itself
here. Admiral Long, like many naval officers, has ‘“‘a
soft corner” for a belt carried up to theplatform of the
guns, 8o as, at all events, to protect their racers, and
hence their power of working. He, however, did
not desire to push this question far, as he felt that the
relative advantages of each system must be worked out
by naval architects. The unprotected condition of a
cruiser against quick fire was dwelt upon, and it was
pointed out that, as the 6 inch gun was likely to be the
heaviest employing quick fire, there seemed to be a
special advantage in using armor on heavy ships of the
thickness called for to resist this gun. This we might,
by the way, point out can hardly be taken lower than
12 inches, even allowing for range and some indirect-
ness of impact ; in fact, a vessel carrying thicker armor
than the Thunderer is needed, and with steel or com-
pound plates instead of iron.

A very interesting point wasraised in the now imper-
fectly protected and conspicuous position of the con-
ning tower. This, the lecturer pointed out, could
hardly fail to be destroyed by quick fire, or at all events
the connections from it to the various parts of the ship.
He argued, with much reason, that what we cannot
protect we ought, as far as possible, to conceal. Un-
satisfactory as armor may be, seeing that it cannot
meet torpedo attack, the lecturer thought that the in-
troduction of quick fire and smokeless powder had made
it more than ever necessary.

From his review the lecturer concluded that in naval
actions it will now be important to develop as heavy a
fire as possible for a short time, with a view to which
as many guns as possible of adequate power should be
mounted. Coals will have to be replenished so often
that other stores can be filled up at the same time, and
all available weight should be devoted to offensive
power. The naval architect’s progress is now difficult,
seeing that ships are a mark for destruction above
and below water. Admiral Long seemed to think that
there was much to recommend increased displacement.

B>

What a Naval Carpenter Must Know,

According to the U. 8. navy regulation, a candidate
for the appointment of carpenter must be of correct
habits and not less than twenty-one nor more than
thirty years of age.

He must be a good mechanic, having a practical
knowledge of shipbuilding, both in wood and metals,
and of the qualities and strength of the materials used
therein ; he must be able to read plans, make working
sketches, furnish estimates of repairs, and keep account
of stores.

He must understand the care and preservation of
sHips and their fittings, and of stores ; the principles of
docking ships ; and the use and care of service diving
apparatus.
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Metals at High Temperatures,

Professor Roberts-Austen, C.B., F.R.S., lectured re-
cently at the Royal Institution upon * Metals at High
Temperatures.” Metallurgical problems are seldom
dealt with at the Royal Institution, doubtless on ac-
count of the difficulty of illustrating them adequately.
by experiments, but on this occasion temperatures of
1,500 degrees and 2,000 degrees were measured as rea-
dily as if they had been within the range of the 300
degrees which marks the useful limit of the mercurial
thermometer in daily use. Professor Roberts-Austen
first traced the development of research work in appa-
ratus for accurately determining high temperatures.
Robert Boyle, some two centuries ago, made what were
then considered important developments, but nothing
satisfactory was accomplished until Sir William Sie-
mens in 1860 took up the subject, and the Siemens
electrical-resistance pyrometer has been until recently
the only apparatus of any accuracy in determining
high temperatures. The lecturer showed how sensi-
tive is a balanced current of electricity to heat changes,
and referred to Callender’s recent investigations, by
which in laboratory experiments it was possible to de-
termine temperatures of over 1,000° C. to within such
a fine point of accuracy as one-tenth of a degree.

The necessity formeasuring the heat of comparatively
small masses of metal led Professor Roberts-Austen to
adopt a thermo-junction of platinum and of platinum
alloyed with 10 per cent of rhodium, devised by Mons.
H. le Chatellier, and later an iridium and iridium-pla-
tinum junection, capable of measuring degrees of heat
up to 2,000° C., which he had himself devised. The
professor went on to show that just as water in cooling
down has a freezing point, so it is with metals. Metals
also like water have a certain point which may be
termed a recalescence, or- at any rate a halting point,
where for a certain appreciable period the temperature
remains constant, or even rises, thus showing that
laws similar to those relating to the behavior of water
were at work. The freezing points of gold and palla-
dium are 1,045° and 1,500° C. respectively, and the lec-
turer by means of a graduated scale, 70 to 80 feet long,
upon which was thrown a spot of light from  a sensitive
galvanometer, showed the freezing points of these
metals. That is, he melted the metals before the audi-
ence, who were thus able to observe the actual occur-
rence of the phenomena in question. He also showed
an experiment which will probably be historic, viz.,
the actual operation and proof in the same manner as
just nathed of the fusion temperature of one of the
most refractory metals known, iridium. This metal
only fuses at the enormously high temperature of 2,000°
C. (3,632° Fahr.), or probably 400° to 500° C. above the
temperature of the hottest molten steel. It was most
interesting to see the spot of light travel on the large
scale higher and higher until the high fusion point
was arrived at. The heat requisite was produced by
means of an oxy-hydrogen blowpipe.

The spectroscopic work of Lockyer on the question
of the dissociation of metals at high temperatures was
touched upon by the lecturer, who was of opinion that
many of the elements now considered as simple were,
when at much higher temperatures, really compounds.
For instance, the spectrum from iron vapor, supposed

to exist in the sun’s atmosphere, is not known in the.

same form on this mundane sphere. Attention was
then called to the fact that iron at red heat had its
constituent atoms much modified, for at such heat its
well known magnetic properties were lost. This ex-
periment was illustrated by similar means to- those
used-fdr showing the freezing points of molten metals.
A small piece of heated iron was shown to be imper-
vious to magnetic influence, but upon reaching a tem-
perature of about 700’ C., or a medium red heat, its
immediate regain of magnetic properties became ap-
parent, the spot of light from the galvanometer em-
ployved showing by its rapid change in position the
internal changes going on in the constitution of the
metal. Another interesting experiment was shown as
to the curious behavior of the metal iron when under
thermal treatment. A bar, about 1 in. square and
2 ft. long, was heated for about 12 inches in its center
portion. One end was then securely fastened to a sup-
port and the remainder overhung. To the overhanging
portion was attached a heavy weight. The leverage
caused a certain amount of flexion, but the greater por-
‘tion of the bending occurred, not at the higher heat,
but at a much lower one, probably 200° less, clearly
showing the alterations of the internal arrangement of
the atoms or crystals. In other words, the metal was
apparently weaker at a lower than a higher tempera-
ture. Professor Roberts-Austen pointed out that,
at any rate indirectly, such facts had considerable
bearing upon practical every-day work, and he said
that the strength of every rivet in the Forth Bridge, or
every rail rolled, depended upon a correct apprecia-
tion of these and similar facts.

Asregards alloys, the lecturer devoted some time to
showing how the alchemist in olden times toiled and
struggled in his crude way, and often by no means for
mere selfish gain. By means of excellent diagrams, and
prepared tin foils of different colors to imitate the al-
loys actually produced, he showed how subject were

‘the metals to the influence of a second element, also in-
to what intimate combinations such alloys entered.
Thus gold, a yellow metal, by means of an addition of
10 per cent of aluminum, was turned into one of white
color, and by a further 10 per cent into an alloy of
wonderful and beautiful ruby appearance. Another
interesting experiment was as follows: To molten lead
was added a certain amount of gold, which formed an
alloy of intimate combination. There was then added
a small quantity of aluminum, which caused the whole
of the gold to dissociate itself from the lead and to en-
ter into combination with the aluminum. Thus,
while gold is, aluminum is not, soluble in lead.

EXPERIMENTS WITH ILLUMINATING GAS.
T. O’CONOR SLOANE, FH.D.
When illuminating gas is mixed with the proper
quantity of air, an explosive mixture is formed. If a
light is applied to this mixture, a violent detonation oc-

GAS EXPLOSION AND BUOYANCY OF GAS WITH
WOLFF BOTTLES.

curs. Such explosives have been the cause of many
rooms or cellars. Owing to diffusion, air always mixes
with gas under such circumstances, and the first ap-
proach of a light causes an explosion which may
wreck a building. The same has recently been exemn-
plified in explosions in man-holes of the electric sub-
ways. Gas has accumulated in these, has mixed with
air by diffusion, and by an electric spark or in some
other way has become ignited. The consequence is
well known in this and other cities. An explosion oc-
curs, the man-hole is wrecked, the heavy iron lids are
sometimes thrown long distances, and the pavement is
disturbed often for a considerable area. In the useful
sense gas explosions are applied in gas engines. These
derive their energy from successive explosions of gas,

GAS EXPLOSION

WITH FUNNELS.

which take the place of and are analogous to the suc-
cessive admissions of steam to the eylinder of a steam
engine.

The explosion of gas can be very easily shown
with a Wolff bottle. The method was used by the late
Dr. Edward J. Hallock. To one neck of the bottle a
wide glass tube about one half an inch in diameter and
eight inches to a foot in length is fitted. A flexible
India rubber tube is fitted to the other neck, so as to be
easily removed therefrom. The India rubber tube con-
nects with the gas supply. Ordinary street gas work
perfectly.

The gas is turned on, and in a minute or less the
bottleis full and gas escapes from the large tube. It is
lighted, and may give a flame a foot in height. When
the appearance of the flame shows that no air is mixed
with it, the presence of the latter giving a blue effect,
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accidents when gas has leaked and accumulated in-

the gas supply tube is withdrawn from the neck of the
bottle.and at once pinched with the hand to prevent
further escape of gas, and the gas cock is then turned
off. Owing to its light specific gravity, the gas rises
out of the bottle and continues burning. Air of course
is drawn in by the other neck, and diffuses through
and mixes with the gas in the bottle. Soon the flame
decreases in size, gets bluer and bluer, and finally sinks
almost level with the mouth of the long glass tube.
It assumes an almost green color, and the disk-shaped
flame runs slowly down the tube and ignites the ex-
plosive mixture in the bottle. A sudden explosion oc-
curs, the bottle appearing filled with flame. The glass
tube should be held or strongly secured to prevent its
being shaken out and broken.

The left hand figure in the cut shows the general ar-
rangements. The right hand figure shows a method
of illustrating the gas siphon that possesses some in-
terest in this connection.

The same bottle may be used. For the long gas de-
livery tube of the first experiment a short one is sub-
stituted. To the other neck of the bottle a glass tube
is fitted, reaching almost to the bottom of the bottle.
Gasis admitted by this tube and is lighted at the mouth
of the other tube. Now, on removing the gas supply
pipe, leaving both tubesopen, the gas almost goes out.
There is nothing to force it out of the bottle. If now
the experimenter will very gently, and for only an in-
stant, blow against the mouth of the right hand tube
as indicated by the arrow, he will blow gas down and
out of it and fill it with air. He must at once cease
blowing. This establishes the conditionsof a gas siphon.
The heavier air flows in and displaces the light gas,
which at once begins to burn with quite a large flame,
which, while it only lasts a short time, demonstrates
admirably the principle in question.

A still simpler way of showing a gas explosion is illus-
trated in the next cut. Two common tin funnels and
a wide India rubber band are all that are needed. The
funnels are placed mouth to mouth and the band is
sprung over their junction. It is well to tie a string to
the band to prevent it from being thrown too far in
the explosion. )

The joined funnels are placed over a gas burner and
gas is turned on and, after a few seconds, is lighted at
the upper end of the stem of the upper funnel. After
the flame is burning well the funnels are removed and
the gas is turned off. The funnels are held with the
lower opening quite free and not pointing against the
hand or clothing. The flame burns quietly as the light
gas rises until air begins to appear in it, the flame ap-
pearing bluer and less luminous. It gets smaller and
smaller, just as described in the case of the Wolff bottle
experiment, until it disappears, going down the tube,
and in about a second a quite violent explosion occurs,
blowing the funnels apart as shown.

To show a -hydrogen explosion with this apparatus,
the upper stem should be corked and a small hole
should be drilled through the tin, just under the base
of the stem of the upper funnel. The joined funnels
may then be filled with hydrogen, which is lighted at
the little opening. They are placed in a ring stand or
other support. The tiny hydrogen flame gets smaller
and smaller, after a while generally begins to sing, and
finally, when it is almost invisible, the explosion, far
more violent than that of coal gas, occurs.

B A —

Ice-Breaking Ferry Boat.

A most unique combination of mechanical and nau-
tical skill, in its way, is the passenger car transfer ferry
boat which for some time past has been operated in
the Straits of Mackinac by the Duluth, South Shore
and Atlantic Railroad. As described, it has an enor-
mous capacity for carrying cars, but its peculiarities
are its strength, its shape and the number of its steam
engines. Itcarriestwenty-four steam engines for per-
forming the various requirements of the business in
hand. The hull of the boat is a triumph of solidity,
and the bow rises up and away from the water, so as
to hang or slant over it as if it were a hammer—what,
indeed, it is designed to be ; this is because the boat is
an ice breaker, intended to keep a channel open in
the straits.all winter, or to make one whenever it is ne-
cessary to encounter the massive ice that formsin that
cold region, the big boat advancing toward the ice, and
shoving its nose upon the edge, lifting herself upon
it. Then a screw propeller under the overhanging bow
performs the work of sucking the water from under
the ice to enable the boat’s weight to crush it down
the more easily. Thus the monster makes its way
steadily through the worst ice of the semi-polar win-
ters of that region, climbing upon the ice, crushing it
down, and secattering it on either side.

~g

The New York City Elevated Railways.

On the Sixth Avenue line there are 500 trains daily
each way; on the Third Avenue line, 504 trains; on
the Second Avenue line, 272 trains ; on the Ninth Ave-
nue line, 205 trains—each way daily. The trains are
run from one minute to eight minutes apart, depend-
ing upon the hour of the day. From midnight to
5 A. M., fifteen minutes apart. Fare, five cents.
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RECENTLY PATENTED INVENTIONS.
Engineering.

STEAM ENGINE VALVE. — Winfield S.
Pattin, Willlam M, Morse, and Douglas P. Pattin,
Marietta, Ohio. This improvement relates to valves on
steam pumps and similar reciprocating engines where
the main valve is moved by a secondary steam piston,
itself moved in turn by an auxiliary valve, and the
latter operated by knockers moved directly by the
main steam piston. An improved arrangement of
steam ports, valve seats, steam pockets, etc., is secured
by means of a central plate, and a novel form and ar-
rangement is provided for the auxiliary valve and
knockers. The latter are entirely within the cylinder
casing and covered by the central plate and auxiliary
valve, and being two solid pieces of wrought iron or
steel, are not liable to injury or to get out of order.

Railway Appliances.

CAr CoupLING. — Edgar A. Yeaton,
Lyons, Neb, The drawbar, in this coupling, is pro-
vided with an improved form of spring, whereby it will
have a cushion bearing in whatever direction thecar
may move, the cushions effectually preventing undue
shock to the drawhead or the contents of the car. The
coupling pin is pivoted, and has a semi-cylindrical rear
portion fitting in a concave rear portion of the draw-
head chamber, the forward end of the pin havine an
upwardly and rearwardly extending horn, while the
rear end of the pin overbalances its forward end,
normally holding it in a horizontal position. A yoke
secured to the pin and connected to elbow levers ful-
crumed on the end of the car affords means of mani-
pulating the pin, through pnll rods extending to the
top and sides of the car, the device being adapted to
couple with an opposing drawhead having any form of
link.

RAIL JOINT. — George G. Stacy, New
York City. According to this improvement, the base
plate, secured on the sleepers and supporting the rail,
has vertical side flanges widened at the middle, while
angle plates fitting the rail have lower recesses to re-
ceive the spikes and central recesses to receive the
widened flanges, the upper portion of the plates fitting
against the upper and lower portions of the rail web,
and the upper edges being bent outward to fit against
tire shoulders of the rail. The invention is an improve-
ment on a former patented invertion, and is designed
to afford an extremely simple rail joint to hold the
meeting ends of rails so that they cannot move laterally
or longitudinally.

RAILWAY FROG. — James E. Shaw,
Council Grove, Kansas. This invention provides a frog
which may be thrown into line with the rails leading to
a siding or with the rails of the main track. Theinven-
tion coneists essentially of a plate on which the frog is
held to move, while a simple system of connectione is
arranged between the frog and the switching rails. The
frog and its connections are designed to afford im-
proved means of safely and readily operating a railway
switch.

TANK PuMP MEcHANISM. — Charnick
W. McMullin and William C. De Graffenried, Jasper,
Fla. This is a mechanism to be operated by a train of
cars to pump water to a tank atthe side of the track,
pumping up as much water as may have been delivered
from the tankinto th:locomotive. A frame is mounted
under short rail sections, carrying a crosshead under
which are plate springs, and counected to the cross-
head by straps is pivoted a rocking icver the outer end
of which is connected with a lever in connection with
the plnnger rod of a pump. The rail sections are each
about three feet long, so that the rear truck of one car
will clear them before the next car runs on, and the
parts are so proportioned that 4 movemeut of two inches
at the imner ends of the sections will give a two foot
stroke to the pump. the cylinders throwing forty
gallons each at a stroke.

Mechanical Appliances.

SwING CUT-OFF SAwW. — George Lup-
pert, Williamsport, Pa. This invention relates par-
ticularly to improved hanger bearings and bracing of
the frame in swing cut-offs for saws, in which the usual
pendent swinging frame i8 employed having the saw
arbor journaled in its lower end with the saw upon the
end of the arbor. The improvement provides an inex-
pensive, simple, and durable construction in which
only two journal boxes are employed where four are
usually needed, thus saving considerable power in
driving the shaft, besides dispensing with the extra
boxes.

GUIDE FOR STAMP MiLLs. — Edmund
Major, Terraville, South Dakota. This guide has the
usual girt or rail secured in the usual manner to the
battery posts of the mill, and a hollow keeper is pro-
vided for the guide blocks of the stamp stems, this
keeper having bolt apertures through its inner wall and
being provided with downwardly and outwardly in-
clined connected sides having oppositely projecting
clamping flanges at their outer edges. The arrange-
ment is such as to permit of readily and quickly adjust-
ing the hearing or guide blocks for the stem to take up
all wear, and also permit of removing a tappet from the
stem without disturbing the entire guide.

Box NAILING MACHINE. — Frank J.
Huwley, Phelps, N. Y. The supporting frame in this
machine has transversely arranged abutments provided
with longitudinal channels in which slide plungers con-
nected with spring-pressed bell crank levers, connected
by adjustable links with treadles, an independent
treadle being adapted to actuate the other treadles
together or separately. The machine is specially
desicned forrapidly and conveniently nailing the sides
and bottom or cover together to form a box. Its ex-
tension frame is arranged to be lengthened or shortened
for different. sized boxes to be nailed, and the table of
the frame is made of two sections adapted to suppoit
at their joint the box to be operated on, the abutments
being secured on top of these table sectians.

MoTor. — William H. Scheer, Frank-
tort Station, Tll. This is a device more especially
designed to be actuaied from a windmill, to drive a

o - . !
churn, grinding wheel, or other similar small machines,

and is simple and durable in construction, taking up
very littleYoom, and readily connected with a motor or
with machines to be driven. Thereis a ratchet wheel
on the main driving shaft, on which are loose pinions
each carryinga pawl engaging the ratchet, a gear wheel
in mesh with one of the pinions, and a second gear
wheel in mesh with an intermediate pinion engaging
the other loose pinion, while a swinging lever is con-
nected 4t opposite ends of its fulcrum by links with the
gear wheels, The swinging lever is pivotally connected
with a rod or link having a reciprocating motion and
driven by the windmill, a continuous rotary motion
being imparted to the main shaft on both the up and
down stroke of the lever.

Agricultural,

CorRN HARVES FER.—Grant Pendleton
and McClellan C. Pendleton, McComb, Ohio, This in-
vention provides a machine of simple construction
designed to cut two rows of corn fodder at a time and
deliver it in bundles at the sides of the machine. As
the machine is drawn lengthwise of the rows the sta'ks
are severed by horizontally rotating cutters and fall
backward upon shields, from which they slide upon
leaves, and when a sufficient number of stalks has ac-
cumulated the driver presses down upon a treadle,
whereby the leaves are swung upward and outward,
depositing the stalke at the sides of the machine.

FRUIT PICKER.—John W. Cain, Rusk,
West Va. This is a device to enable one standing on
the ground to pick fruit from the tops of trees and
deliver the fruit in a sack carrried by the operator. It
has & two-part handle long enough to reach well into
the top of a tree, a movable part gliding in keepers on
the fixed part, and two swinging jaws are connected by
rods with a lever near the lower end of the handle.
The jaws are placed to embrace the fruit, which 18 cut
off when the jaws are provided with a knife, or may be
pulled off if desired, when it rolls down an attached
spout into a sack,

SEED PLANTER AND FERTILIZER Di1s-
TRIBUTER.—Thomas E. Schumpert, Spring Ridge, La.
Thie device is adapted to be pushed forward by hand,
and has a single drive wheel journaled in the front end
of the frameq behind which is a furrow-opening plow,
just in front of a seed hopper and a fertilizer box, both
having chutes on their lower end for the passage of
seed and fertilizer to the ground. Valves in the bottom
of both boxes are operated by a lever extending for-
ward, where itis engaged by lugs secured on the side
face of the drive wheel, while crank arms on the drive
shaft operate a pitman to give motion to agitators
within both boxes. At the rear end of the frame are
covering shovels to cover the furrow, seed and fertil-
izer.

Miscellaneous,

Brick KiILN. — Charles Klose, Doni-
phan, Neb. This kiin 18 an elongated structure with
adjoining Kiln sections having no permanent partitions,
each section having a door opening in its side wall and
a flat removable top supported by the green brick to be
burned, while there are stoke holes with removable
covers and a series of fire chambers at or.e end, a series
of perforated transverse flues provided with dampers
extending beneath the kiln sections and communicat-
ing with a draught stack. The kiln is designed to be
constructed at a low cost, and afford means for the
continuous operation of one or 1nore sections, the burn-
ing being effected in one or more sections whiic the
other sections are being emptied or filled.

PruMB LEVEL. — Oscar B. Fuller,
Pittsburg, Kunsas. This is a measuring instrument
with a stock on which is a degree scale, in the centerof
which is pivoted an arm baving an indicating line, a
tongue hung on centers in the arm having its lower
end weighted and its upper end pointed, while a pointer
is secured in the outer end of the pivoted arm and ar-
ranged in line with the indicating line, registering with
the tongue. The instrument is of simple and durable
construction, and adapted to conveniently and accu-
rately indicate in degrees the position of a beam or
similar object, while it can also be used as a level,
plumb or theodolite.

AIR CoOLING AND PURIFYING AP-
raraTUs.—Israel F. Good, Allentown, PPa. Rotating
centrally in a casinz 18 a vertical shaft carrying a fan
wheel at ite lower end, above which is a tray contain-
ing an aromatic substance, and above the latter a gravel
tray in which is rotated a water sprinkler, while still
higher up are trays containing charcoal and lime. As
the shaft revolves, the air is drawn downwardly through
the machine, first having contact with the lime, then
beiny filtered through the bed of charcoal, after which
it is cooled and brought in contact with the aromatic
substance, from which it is8 drawn through the fan
wheel and diecharged at the base of the apparatus, the
movement of the wheel causing a lateral distribution of
the cooled and purified air.

REFRIGERATING COVER. — James B.
Mitcheltree, Burnet, Texas. This cover consists of n
dished receptacle adapted to contain water and pro-
vided with a central covered ventilating tube. 'The
cooling of the vessel to which the cover is applied is
effected by capillary attraction, water being placed in
the dished cover, and the bottom and sides of the vessel
covered by an absorbeni envelope, preferably strips of
woven fabric, whose upper edges are immersed in the
water in the cover. The entire vessel may thus be kept
cool, while the interior is thoroughly ventilated and the
entry of dust and insects prevented.

Book REST AND WRITING SLAB.—
Charles K. Gaineg, Canton, N. Y. This invention pro-
vides an improved adjustable attachment for the arm
of a chair or othc- seat, the device being adapted for
dual use as a book rest and book holder, and aiso to
support writing paper, movably retaining either article
in any desired position. The prop bar of the writing slab
has an interlocking engagement with a ratchet-toothed
rack for adjusting the slab at any desired inclination,
and the attachment of the clamping bar to slide blocks
is 8o arranged that. the reader can instantly change the
degree of inclination of the book ledge to raise or lower

one side edge of the book, to suit the incidence of light
rays or the vision of the occupant of the chair.

COMBINED CRADLE AND CHAIR. —
Calvin T. Freid, Allentown, Pa. This device is com-
posed of end uprights from which a bed bottom or
platform is suspended, a detachable articulated body
section being adapted to receive the raised bottom, and
the latter section, when detached from the platform or
bed portion of the cradle, constituting a crate-like chair
or inclosed seat within which the child may stand or
git, with freedom for exercise.

PrLAITING MACHINE — Alfred Olson,
Galveston, Texas. This is a machine upon which a
dress skirt or similar article may be readily placed to
secure the plaits or folds in the skirt and hold them so
that they may be conveniently ironed. It consists of a
table on the top of which near the ends are arranged
cross strips carrying a series of plait-holding clasps,
each clasp comprising a swinging plate adapted to be
pressed on the cross strip, while in arm supported above
the plateis mounted a screw impinging on the plate.
The strips may have gauge marks to assist in making
plaits of equal width.

INKSTAND.—Liston B. Manley, Duluth,
Minn. The novel form of inkstand provided by this
patent 18 designed for attachment to a desk or other
support in such way that it may be quickly and con-
veniently adjusted vertically or laterally, an attaching
bracket being used in connection with a vertically and
horizontally swinging arm, and the improvement being
especially designed for use with a roll top desk. The
ink bottles or wells are 8o hung in the stand that they
may be turned as upon a universal joint, to carry them
either to the right or to the left, or to tilt them upward
or downward. Means are also provided whereby cover-
less ink bottles may be effectually closed when not in
use.

LADY'S WoRK Box.—Thomas Harper,
Redditch, England. This is a portable sewing cabi-
net composcd of a series of folding panels inclosing a
central chamber or box-like compartment, and being
in the form when closed of a satchel or reticule. It
may bg made of leather, plush, gilk, orsimilar suitable
material, to form a neat and ornamental work box of
great convenience for ladies 1n doing fancy and do-
mestic needle work.

HYDROCARBON BURNER. — Lewis B.
White and John V. Reitmayer, New York City. This
is a burner of simple, durable and inexpensive con-
struction, in which means are provided for quickly
and eagily cleaning the oil duct, while the arrangement
is such that the air may be brought in contact with the
oil, to spray it, at the upper portion of the burner.
The amount of air supplied to the burner may also be
regulated at will, or may readily be entirely cuat off.

O1L CAN AND LAMP FILLER.—Henry
C. Atkinson, Franklin, Ky. This can has air inlet and
air-compressing devices, in combination with a dis-
charge pipe to which a filling tube is detachably con-
nected. Connected with the air inlet 18 a simple form
of bellows, by working which the air is forced against
the oil to cause the latter to flow out through the filling
tube into the lamp. The can is also adapted for use as
a shipping or storage can, when caps are placed over its
openings to seal the can.

BARREL RACK.—John A. Browning,
Iowa City, Iowa. This device i8 made with two side
pieces or runners having casters and connected by
girts or brace beams, and in connection with the rack
thus formed a lever is employed, by means of which,
with a chain and claw, a barrel may be readily brought
to a vertical position upon the rack, for ready con-
veyance to any desired place. The device is very sim-
ple and inexpensive, and the rack is adapted to hold
the barrel while its contents are being drawn off.

WacoN RUNNING GEAR.—Gustav W.
Loeffler, Apopka, Fla. The standards of this wagon
are preferably formed with side plates, and have an
opening to receive the ends of the spring, the plates
being lapped at their lower ends alongside the bolster
or axle, the connection facilitating the easy application
and removal of the springs, and permitting them to be
set sufficiently high to bring their maximum elasticity
into play. The perch also may be quickly applied and
removed and the rear axle may be adjusted ‘along the
perch as desired.

VEHICLE. — Richard Rodgers, Chey-
enne, Wyoming. This invention relates to an improve-
ment in that class of vehicles known as carts or
sulkies, providing therefor a simple, durable and eco-
nomic construction, and means whereby a tongue or
pole and shafts may be used interchangeably, and ad-
justed to bring the horse as near the driver’s seat as de-
sired, or remove him as far away as may be wished,
the vehicle being especially adapted for use in breaking
horses to harness.

CARRIER.—William C. Hall, Pine Bluff,
Ark. This carrier is more especially designed for
traneporting merchandise to and from warehouses,
and unloading boats, railroad cars, draye, etc. It is
constructed with a frame in the top of which are
journaled parallel rows of friction rollers to support
the load, which is engaged by arms extending from a
carrier belt traveling in the frame. The carrier is
made of any desired length by means of additional
framee and sets of friction rollers, the last extengion
frame in the row being connected with an inclined
frame. .

EvAsTIC TIRE CLAMP.—Jesse T. Morris,
Jr., Portsmouth, Va. This improvement provides for
securing elastic tires to bicycle wheels without cement.
An elastic clamping ring of metal is embedded within
the continuous hollow tire, when the latter is formed,
or may be inserted in a slit in the tire, a stud bolt on
the ring passing through slots in the tire and the wheel
rim. This means for holding the tire in place on the
wheel rim leaves the tread portion of the tire un-
stretched, so that a transverse cut in its outer surface
will not cause a gaping fissure.

ARTIFICIAL ARM.—William Boardman,
Chicago, 1ll. This is an attachment for crippled or
weak arms, to nermit the wearer to use the arm for
conveniently manipulating hammers, saws, and other
tools. It consists of a clamp adapled to receive the
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handle or other part of the tool, in connection with a
frame to be secured to the arm and rigidly engaged
with the clamp.

ATOMIZER.—Antoinette Howard, New
York City. From the bottom of a small cup extends
an upwardly curved suction pipe, terminating in a
nozzle, and on the back sidc of the pipe is a brace to
which is secured a blow-pipe arranged at right angles
to the nozzle of the guction pipe, there being a handle
on the under side of the blow-pipe. As the air from
the contracted outer end of the blow-pipe passes
over the open end of the nozzle of the suction pipe, the
liquid is drawn upward from the cup and sprayed by
the current of air.

PHOTOSCOPIC ADVERTISER. — Paulino
Ortega, Mexico, Mexico. This is a device for attachment
to electric lamps, for projecting upon the sidewalk or
other surface words, figures, characters, etc., for ad-
vertising purposes. An adjustable mirror is attached
to the frame of the lamp, an adjustable condensing
lens placed between the source of light ard the mirror,
while a screen attached to the support of the lamp
bears a device for casting a shadow, the mirror being
arranged to receive light from the lamp condensed by
the lens and project it onto and through the screen.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

SEEGER & GUERNSEY’S CYCLOPEDIA OF
THE MANUFACTURES AND PRODUCTS
OF THE UNITED STATES. New York:
The Seeger & Guernsey Company.
1892. Pp. exc, 902. Price $10.

This voluminous work contains a classified list of
leading buginess and manufacturing firms of the United
States. The first part, numbered in Roman numerals,
is an index of articles of manufacture with reference to
the parts of the work where the firms handling such ar-
ticles are indexed. Nearly two hundred pages are oc-
cupied with this index alone. The main body of the
work, over nine handred pages in length, gives the firm
names classified by their business. Thus section VI,
chemicals, drugs and dyes, fills about 18 pages. It is
divided again into such headings as acetanilid, acetone,
acids, and others, and some of them are again subdi-
vided, as acids into acetic acid, arsenious acid, benzoic
acid and many other gubdivisions. The utility of such
a work is 80 manifest that it need not be dilated on.
The system of division is especially dwelt on,as it gives
the character of the work. The last part is devoted to
advertisements of firms, which for reference are often
as useful as any other part.

SCIENTIFIC AMERICAN
BUILDING EDITION.

MARCH NUMBER.—(No. §7.)

TABLE OF CONTENTS.

1. Elegant plate in colors of a residence in the Queen
Anne style of architecture, erected for F. S.
Andrews, at Seaside Park, Bridgeport, Conn.
Perspective view, floor plang, etc. Longstaff &
Hurd architects, Bridgeport, Conn. Cost $7,000
complete.

2. Plate in colors of a cottage at Richmond, Mo. Per-
spective elevation and floor plans. Cost $1,500.

3. A residence at Cleveland, O. An admirable design.
Floor plans and perspective elevation. Cost
about $6,000.

4. A cottage at Gardner, Me., erected at a cost of
$1,900. Perspective elevation and floor plans.

5. Floor plans and perspective view of a Colonial
house at Portland, Me. Cost $3,800 complete.

6. Design for an ornamental chimney piece.

7. A cottage at Portland, Me. Cost $3,500 complete,
Perspective and floor plans,

8. Floor plans and perspective view of a very attrac-
tive Queen Anne cottage crected at Babylon, L. I.
Cost complete, $2,800.

9. View of the proposed Odd Fellows' Temrgle at
Chicago. To be the moet imposing structvre of
its kind in the United States, and the tallest build-
ing i the world. Height 556 feet.

10. Sketches of an English cottage.

11. An attractive residence recently erected at Belle
Haven Park, Greenwich, Conn,, at a cost of
$11,000 complete. Floor plans and perspective
elevation.

12. A residence at East Park, McKeesport, Pa,
tractive design. Plans and perspective.
about $4,000.

13. A cottage at Asbury Park, N.J. Anexcellent design,
Cost $5,300 complete. Floor plans and perspective
elevation.

14 Miscellaneous contents: Lawn planting; how to do
it and what to avoid, with an illustration.—A
suggestion for inventors. — Acoustics. — They
bought burning honses.—Timber in damp places.
—The taper of chimueys.--Stained cypress.—Low
ceilings.—An improved woodworking machine,
illustrated.—A fine machine for cabinet shops,
illustrated. — Swezey’s dumb waiter. — Graphic
representation of strains. — An improved door
hanger, illustrated.—A new woodworking ma.
chine, illustrated.—The baths of Diocletian.—The
Stanley plumb and level, illustrated. — The
Diamond Match Company.

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

An at-
Cost
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WBusiness and Personal.

The charge for Insertion under this head is One Dollar a line
for each imsertion ; about eight words to a line. Adver-
tisements must be received at publication office as early as
Thursday morning to appearin the following 1week’s -issue.

Wanted—50 second-hand screw-cutting lathes, 8 to 12"
swing, either foot or steam power. Will pay cash. W.
P. Davis, Rochester, N. Y.

Acme engine, 1to 5 H. P. See adv. next issue.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

6Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct.

For foundrymen’s metallic pattern letters and figures
gend to H. W. Knight & Son, Seneca Falls, N. Y.

Patent Open-Side Planing and Shaping Machines.
Pedrick & Ayer, Philadelphia, Pa.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Job lot of small electro motors. Send for circular.
Goodnow & Wightman, 63 Sudbury St.. Boston, Mass.

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

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

Machine shop, with established business, for sale. Or
will take expert machinist as partner. Apply Ward’s
Ship Yard, Astoria, L. I. City, N. Y.

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

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.S. & G. F. Simpson, 26t0 36 Rodney St., Brooklyn, N. Y.

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

For Sale—A valuable invention, drill hole magnet used
for railroad building, mining, rock quarrying. and
artesian well boring. Will sell the whole right cheap.
Address J. Burton Peirce, Ivanhoe, Wythe Co., Va.

A middle aged married man, a traveled salesman of
experience, now permanently located at Denver, Colo.
(pop., 150,000), where he has extensive acquaintance, de-
sires agency of some Eastern or foreign specialty. Ad-
dress Brewster & Co., Mendota Block, Denver, Colo.

For Sale—Half interest in patent on machine for roll-
ing hollow rods and bars, dated Feb. 9, 1892, No. 468,655.
Also on casting machine for moulding hollow ingots and
billets, patented June 30, 1891, No. 455,200. No agents
need apply. See illustration, page 150. Address J. S.
Griffin, Roslyn, Wash.

)
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and page or number of question.

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

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

Scientific American Supplements referred
tomay 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.

INDEX OF NOTES AND QUERIES. No.
@ilding solution, to correct......... Q0000 BoGanE 4079
Photography, double.... .. ..4081
Gold solution, to precipitate .4082
Oxygen, to make 500 .4084
Gas generating under pressure............... vees...4085

(4078) C. D. asks: 1. What would be the
pressure of 1 square inch of coal gas when heated in a
brass box that would barely hold it with heat applied
froma common gas jet 2 A. About three or four atmo-
spheres, depending on the size of the flame and its
quality. 2. What is the heat from a common gas jet?
A. About 2,000° Fah., but no definite fizcure can be
given. 3. Will water or steam be forced through the
pores of brass with a pressure of three pounds? A. No.
4. Will brass tubes rust when filled with water? A, A
little. 5. Or gasoline? A. No. 6. At what heat will
gasoline explode without fire being applied? A. Gaso-
line will not explode. Mixed with air, the mixture will
inflame at a red heat.

(4079) J. L. M. writes: 1. I have a cy-
anide of gold =olation for plating which is too yellow.
What will 1 do to give it the proper color? A. If ir
plates well, donot mind thecolor. Otherwiseevaporate
to dryness, redissolve in two-thirds the original volume
of distilled water, add a little fresh cyanide and filter.
You have possibly plated dirty articles in the bath. 2.
Algo please give me the proper dimensions of the coil in
Blake transmitter, the number of turcs of primary and
secondary wire and gauge, length of coil when wound.
A. See our SUPPLEMENT, No. 250.

(4080) H. W. W. writes: 1. I have got
aspring of water that discharges a hundred and fifty
callons a minute. I have got a fall of eighteen inches.
It revolves a model breast wheel ten inches diameter,
eight inch face, a hundred and twenty-five revolutions
aminute. Will you please let me know what power it
develops? I want to find out if Ican get power enough
from the stream to run a pump to elevate half of the
discharge twenty feet into a tank. A. Your water
power is one-twentieth of a horse power. You cannot
raise more than 6 gallons per minute to the height you
state with the power ot the stream by a wheel and
pump. With a well arranged hydraulic ram you can
raise abont 20 gallons per minute to your tank. 2. How
to take the gold from platinum that has been used to
solder platinum to platinum and not injure the platinum
and save the gold. A. To separate gold and platinum,
boil with mercury., The latter will take upthe gold and

Seientific

American,

leave the platinum.
fresh mercury distill off the mercury, to obtain the gold
from the amalgam.

(4081) P. M. T. says: I have seen, both
in professional and amateur work, photographs of one
person in different costumes and yet in the same pic-
ture; will you please explain throngh your paper how I
can take these double pictures? A. Box placed in front
of the leng, havicg doors or glides to permit only one-
ha)f of the lens being exposed, takes the picture only
on one-half the plate. The door or shutter is moved
sidewise to expose the other half, showing the same
party looking at himself. See SUPPLEMENT, Nos. 815,
825, 826.

(4082) W. H. H. writes: I have some
chloride of gold in solution and do not know the
strength or how many grains to the ounce. Can you
give me a rule whereby I may determine how much
gold is in solution? A. Precipitate a measured qran-
tity with ferrous sulphate solution (green vitriol) and
waeh the precipitated gold, dry, ignite, and weigh.

(4083) R. M. asks for the chemical
action in a galvanic cell when iron is used for the posi-
tive plate and the liquid is a saturated solution of com-
mon salt. A. The iron oxidizes slightly and the cell
becomes polarized. 2 Fe+6 HyO=Fey (OH)4+6H.

(4084) D. F. asks: I would like you to
give me some information in the SCIENTIFIC AMERI-
cAN: 1. How to make oxygen for inhalation without
much expense and for home purpose. A. To make
oxygen, heat 2 parts chlorate of potassium and 1 part
manganese binoxide mixed. 2. What effect have the
fumes of burning saltpeter on the air in a bed room?
A. We do not know what you mean by ** burning salt-
peter.” Heated saltpeter would give off nitrous fumes
that would act as a disinfectant, but would tend to cor-
rode metal fixtures. 3. What greater per cent of oxygen
in an altitude of 5,100 feet than 200 feet? A. The} pro-
portion of oxygen in the air ix practically the same at.
all altitudes.

(4085) G. L. G. says: If a sufficient
quantity of muriatic acid and soda were put in a very
strong vessel, would the reaction continue until it burst
the veseel, or would 1t stop at a certain pressure? At
what pressare would it cease? What would be the
approximate weight of a reservoir, capacity one cubic
yard, capable of sustaining a pressure of 500 atmo-
spheres? A. The reaction would continue until the com-
bination is complete. The highest pressure would be
from 600 to 1,000 Ib, per square inch, at which pressure
the gases will be absorbed or condensed into a lignid
state. The shape of the reservoir has much to do with
the pressure it will bear. A steel tube 4 in. Yore, 1 in.
thick, 14 ft. long, will hold one cubic foot and be safe
for 75,000 1b. pressure per gquare inch,

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
laws and practice on both continents, and to pbssess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

February 23, 1892,
AND EACH BEARING THAT DATE.

|8ee note at end of list about copies of these patents.)

Accouterment, J. W. Frazier..
Adjustable die, F. Armstronz
Adverusmg apparatus, automatlc, W. C. Jen-

............................................... ,652
Alarm See Burglar alarm. FKire and burglar
alarm. High and low water alarm
Amalgamator, J. H. Hawthornthwaite. ........... 469,566
Animal trap, G. H. Wells T ) U . 469,429
Atomizer, electrical, C. lehtbody .. 469,481
Auger, earth, T. Smith’........... .. 469,307
Auger, e: H. Tyler...... . 469,427
Auger hesds, die for formmg. S. .. 469,448
Auger, post, O. P, Whi . 469,290
Autographic register, 469,667
Automatic brake, G. Bowler 469,535
Badge and pencil holder, oombme : . 469,529
See Pantograph bar.
Baslu strainer and stopper, H. H, Craigie 469,513
Bath and wash tub, convertible, . H 469,570
Bed coverimz. atmospheric, W. 469,247
Bed folding unn. 469,518
ed lounge, W Petersel 469,567
iby\, e, ouglas...... 469,630
Bicycle ha.ndle. sprlnf join for, W. Parke: 469,592
Bicycle lock, A. Israel 469,651
Bicycle pedal, F. Douglas. . 469,295
Bicycle saddle, . Douglas.... 469,629
Binder elevator, self, J. J. Jones. . 469,572
Blasting plug, timber, M L. Finley. 469,297
Block. See avmg block.
oard. See Bread board. Pastry board.
oiler. See Steam boiler. Water tube boiler.
oiler feeder, automs.txc. G. B. Hutchings. . .. 469.250
30lt 8, making, M. Moran.................... .. 469,261
Book, ledger, sal es, and bllling. J. E. Depue .. 469,549
Book, trade, W. R.'M. Cooper......... . L. 469546
Boot or shoe counter, W. Ma in . 469,258
Boots or shoes, dyeing and polishinz parts of, W.
e CTOOKEr. .. ioiieniiinenisisoiennnconscnaensss 469,385
Boots or shoes, machine for finishing parts of, J
Wi 469,379
Boring tool J. T. Kiehner, . ,503
Bottle holder, nursing or feedix;g. C. H. Leonard. 469,%

Bow ling alley, portable, S. H
Brake. See Automatic brake. Car brake.
Brake handle, Fosburgh & Milligan
Bread board, J. Woolridge..............

Brick griudmg machme.g“' F. Stedman.
Brick machine, M. Bierline
Brick machine and mould sander, Farnen & Mul-

loy 469,399
Brick mould sander, Faruen & Mulloy. 469,
Bridge gate, J. Scheubeck................... 469
Bridges, shaftcouphugfor lift, Q. B. Clark.. X
Bndles, elastic overdraw head check for, P. F.
)rush shoe . A. Goodman...........

Brushes, machine for makmg, P. Kennedy
3uckle, D. L. Smith

uilding, exhibition, O. Hammerstein.
3uilding, portable, A. Chase
3ureau, D. C. Clapp..

Jurglar alarm, L. Pent:
Burglar alarm for windo

After treating several times with

Burner. See Gas lighting burner. Stove burner.

‘Vapor burner.
Cable grip, T. Otto .. 469,318
Calculator, mechanical, 1. Mader . 469,579
Can. See Slivercan.
Can cooling machinery, 389

, C. B. Kendall..
ert,

Can filling device, A.
Can head feeding apparatus, C. B. Kendall

Can tester, B. F. Buckley...........

Can testmg mschlne W. B. Page 469 302
Car brake, M. H. Molloy.«......... 469,423
Car brake, electnc, E. Amrock 469,383
Car coupl mg, J Carr......... 469,540
Car ceupling, L. W Carson 469,541
Car coupling Frantz..... 469,340
Car coupling, J. W. Klingler . 469,576
Car coupling, S. J. Meeker. 469,327
Car coupling, P. M. Reagan . 469,409
Car coup) ing, T. M, Stuart.......... . 469,284
Car coup nutomatlc, E 469,228
Car pllot street J. W rahams.. . 469,291
Cars, spark deflector for rail way, L.CT . 469,609
Cerbon pencils, apparatus for pointing, P Moses 469,486
Card or picture support,-P. Lindemeyer . 469,436
Carding machine, E. . Zeunert . 469,
Carpet sweeper, G. W. Kelley . 469,573
Case. See Piano case. 'I‘mveler’s case.

Cash carrier apparatus, J. Sm ..................... 469,282
Cash register and indicator, H. Cook 469,544, 469,55
Chain, driv H Guthrie..............cooeiiiiiinns 469,298
Chain link, E. Kelley.. 469,449
Chair. See Railway rail ¢

Check hook, T. H.
Check row wire, G. D. Haworth
Chisel for mortising machines

Cloak hanger, W. B .. 469,223
Clock, alarm, S. N. Behrman . 469,644
Cloth pressing machine, D. Gessner. . 469,372
Cloth stretching machine, C. Laval.. . 469,256
Clothes drier, 8. Steuert .. 469,308

Coa) etc machine for automat
Coat hook . C. Hart..... )
Coln-opernted lock, B. 8. Dodge
Coin or check controlled devme. E I

Commutator cleaning device, W. J. Phelps
Composition tub, tank, etc., W. E. Clow.. ,416
Compound engin'e, H. See 469,455

Cooler. See Mil k cooler.

Copy holder, H. A.

Corn sheller, G

Corset, D. H. Warner..

Cotto nap‘pnratus for and process of cleaning
Groo

c tt A "ﬁ .......................... S 469,560
otton, process of and'apparatus for ginning,

Pr GROOM: e e 469,459
(‘onplmg See Car coupling. Hose coupling.
Cow tie, H. E. Kelley..........coovveeeiiviiiniieeens 469,254
Crucibles or other vessels, process of and appara-

tus for controlling the discharge of molten

contentsof, A.J. Rogers........................ 469,454
Crusher. See Stone’ crusher
Cultivator, C. W. Clar 469,659
Cultivator, Nebf & Mitchell ,588
(‘u]tlvator F. R. Wmter 469,311

Curling iron, R. Nicol, Jr
Cutter and cutter holder, E. W. Coo

Derrick, D. Crowle 469,497

Desk, school C. Schuster 469,378
Die. 'See Adjustable die.

Disconnector, automatic. A. L. Johnston. 469,253

Draught regulator, automatic, I. F. & F. C. 469,462

Drier. See Clothes drier.
Drilling machine, multiple, C. H. Scott.

Drying kiln, J. S. Parmenter.. 469,268
Duphcatmg register. J. Kirby, 469,665
Dust collector, A. C. Brantingham . 469,646
Dye, blue, A. Weinberg. . 469,329
Dynamos or motors, speed regulator for, L. H

Leber . 469,257
Edger, gang, F. W Cook.
Electric cable, V. Hayes..

Electric cable, Hnyes & Stone..... .1 .
Electric conductor conduit, E. T. Greenfield. 5
Ele%rllc conductor for metailic circuits, S. W.
Electric conductor tube, E. T. Greenfield.
Electric elevator, R. Watson.............
Electric lighting system.J F. McElroy....
Electric machine, M. Von Dohvo—Dobrowolsky 5
Electric machine, dynamo, J. Sohlman............. 469,

Electric wires, moulding for, Gritten & Parmley.. 469,241
Electrical cells, diaphragm for, C. N. Waite..... ,428
Electro-magnetic reciprocating engine, M. J.
WiIightman. . ... ..coiiiiiiiinniiierinieneerameeans 469,441
Elevator. See Binder elevator. Electric eleva-
tor. Hydmuhc elevator.
Elevator, Bell & Welsb 469,368
Elevator controller, E. 8, Matthe ws. ,655

Emery wheels or grmdstones, hood, casing, or
covering for, G. W. Wils

Engine. See Com
netic reciproca
Steam engine.

Engine attachment, steam or other, Powers &

...................... 469,310

E)ound englne Electro-mag-
ing engine. Pumping engine.

(e D X 0 a000 00000 0a0e0 Aon PR AIOG00 . 469,303
Engine stopping apparatus, J. P. Tirrell. . 469,669
Engines, electro-magnetic stop motion fors! eam. " a4l
Engines stop motion for, J. 469,326
Enve lope mechme iper 469,391
Eraser, ink, G. Prouty 469,304

Slasses, E. B Meyrowrt . 469,437

water hester, Lyman 469,405
ence, 8. S. Barrett. 469,532
rence machme T. 469,539
fence post, R. R. Spoore 469,322
fence stay. wire, W. M. Skelto; 469,604
F'ence support, wrre. F. B. Weeks. ,492
Fencing, metallic, B. F. Randall.. ,596
Fertilizer distrlbuter C.D.Cutts.......

Fertilizer dnstributer, T. A. Hightower
Fiber cleaning machine, J. G. Badia................
F'ibrous materials, rotary disintegrator and sepa-

5 33388
s

rator for, B. Ziegler . 469,495
Filter, V. H. McConnell........ .. 469,450
Fire alarm system, H. Reddin .. 469,376
Fire and burglar niarm, T. J. Gordon. .. 469,648
Firearm, breecb-loadmn A. A Halnes .. 469,561
fire escape, friction, J. L. Gardner.. . 469,239
lags, making, . 469,39
"loor cloth or like fabrics, manufacturing, H. W.

GOAfrey et @l ...ooveiviiees ceeeieeinnnaeaanns . 469,240
Flounce and belt. combmed A. Neuville .. 469,637
Flower pot tray W. Stee . 469,490
Foot, artificial, .‘l H. Kane.....”". 5 469,348
Forging wrought metal wheels,

tevenson

Funnel cut-off, automatic, J. H. Driller.. X
Furnace. See Glass furnace. Tire furnace.
Furnace, C. B. Hughes.....................coceeeeel 469,664
KFurnaces, device for increasing the draught in

steam boiler, P. E. Williams.....................

Game apparatus, M. E. Favor.....
Game apparatus, T. J. Loveland............
Game counters, etc., making, J. A. Devantery...
(xantle counters, mould for forming, J. A. Devan- 469
e s P

Gate hooks, man tul

Giggineg and shearing machine, comhin
‘Green

Glass furnace Ww.

Grain binder, 'P. D. Smith.

Grain elevators, power transmission fo

Heidenreich.............covovvvieniann. 469 421
Grater and slicer, culinary, B. H. Coo 469,354
Grating for jails, vaults, etc. metnllic, P. Hate... 469,530
Grating, metallic, P. Hale.............cocevvinnruns 469,519
Gra]v_rlgl Imths, etc., machine for keeping in order,

L0 [ N o 0enARa0000 0 B00a Ca0A DAt BB anTnhE 469,382
Gummingimachine, H. Mooney..................... 469,583
Handle. See Brake handle.

Hanger. See Clock hanger.
Harvester conveyers,.gear shifting mechamsm

for, G. Schubert . 469,275
Harvester, cotton, W. Hodge. X
Harvesters, device for ad, ustmg the tension of

canvas aprons in, G. Carver......... ........ 469,293
Hat brlm stretching machine, Slmmonds & Line- 169,489
Hatchway door mechanism, Bardsiey & Crofford. 469,224
Hatchway door operating device, J. J. McBride.. 469,317
Hearse al tachment 'I‘ J. Weir 469,
Heat distributer, J . Reid.. X
Heater See in‘eed water heater. Portable
High and low water alarm, electrical, A. C.

McConnel .. 469424
Hinge, lock, A. A. Oat, Sr. 5 .34

Hoe, xarden, J. Robinson.

Hog trap, P. Fricker, Jr.......

Hoisting apparatns, B. F. Davis....
Holder, See Bottle holder. Copy

Mo,
Sas|

older.
lder. Pen hnlder Sack holder.
holder. 7T'idy hol
Hook, 8ee Check hook. Coat hook,
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Horses’ hoofs, snowball protector for, T. P. Skell-
enger
Horseshoe, G. Custer..

|
i

Horseshoe, A. W. Smith. . o0 ,335
Hose eoupimg. e)ectnc, J B. Strauss .. 469,283
Hose spanner, D. McCune........... .. 469,487
Hub, wheel, J. Edwerds . 469,235
Hub wheel F. A. Wilmot... .. 469,494
Hubs, point band and dust esX for, J Maris. .. 469,484
Hydrauhc elevator, A .. 469,585
Hydraulic motor, J. W ....... .. 469,589
ce cream freezer, Shepard & Adams . 469,456
ce dmchm:fmg appamtus, Ruemmeli & Bauer.... 469,320
Inhaler an resplrator, .A.Perou.. . 469,694
nsecticide, W. D. S nderlin. .... . 469,285

[nsole, J. G. Broo!

ron. See Cnrlm
roning table, G. Bacon
Jails, constructing, P. Hale. .
Jewelry, manufacturlng articles of, G.C. Bug-

{eybonrd attachment, M. Brownold..
Kiln. See Drying kiln.

Knife, See Oyster knife. Stoning knife,
Knife sharpener, S. W. Wardwell Jr

Lacing, corset J. Stone..
Ladder, T. B, Bennett. ...
Lamp, electric arc, F., R. 469,
Lamp, electric arc, W. D. 469,347
Lamp, incandescent. ¥. H. Manchest 469,483
Lard cooling tank, Rosenthal & Noble 469,305
Lathes, rotary tool holder for, I, P. Rich ards 469,377
Lev el and plumb, pendulum, j Winkelmann 469,430
uevel splnt. W. ddex.. 469,451
Lifter. See Transom lifter.
bock " See Bicycle lock. Lom-operuted lock. Nut
ock.
Lock strike, J. A. Burns..................... .. 469,398
Locomotwe, sanding device 469,203
Loom for weavmicane. etc A.H 469,473
Loom temple, F. A. Garnsey......... . 469,467
Looms, positive let-oﬂmechanlsm for, G. Park... 469,267
Lubricator, Faunce & Cabell . 469,236
Lubricator, O. W. Griffiths 469,419
Marking or impressing machine, handcontmuous
self-inking rolling, W. E. I'. Bennett.. . 469,668
Metal wheel, N. O. Starks............... . 469,606
Milk, appnratns for aeratlnx, J. Dover. . 469,500
Milk cooler H. Nicholson............. . 469,407
ilking machine, Krom & Biggs . 469,577
Mill. See Pulverizing mill.
ining cages or elevators, safety device for, T.
Fullen..................ooooiuee 469,346
Mining machine, J. L. Mitchell . 469,260
Mining machine, coal, J. Taylo 469,608
Mop holder, H. H. W. White........ 469,309
Motor. See Hydraulic motor. Rotary motor.
Water motor.
Motor, J. Sands .. 469,306
Music’leafl turner, M. A. McMartin . 469,587
Musical instrument, M. Kurth..... . 469,331
Musical instrument, C. Sucker............. . 469,509
Musical instrument. strmged, H. Dahlman . 469,548
Nut lock, F. C. Sh . 409,
Nut lock, C. O. Vinyard.. . §
0il tank.'D. Kell etal....... 469,

Oils, apparatus for refining, C. Dol
Ores, method of and apparatus fo ? ating
i]ilml% or ﬂues from water used in milling, A.

Organs, 1o

Oyster kmfe,
Paint, W. B. rover
Paints, etc., sample
Pantograph bar, N. T ‘Hartshorn
| Paper fixture, toilet, E. Morgan.
| Psper ieparatmg or feeding

Parchmentlzed fiber,
drical rods of, R. P. E‘nst
Pastry board, G. B. Pooler..... 5
Pavements umse-deadening cover for openings
C. W, FOWIET......ccunernunarnnsnannnnnns
Pavmg bl ock, H. Brunson..
Pen, fountain, B. K. Dorw:

art
Penf h](‘)jlder and blotter, combmed . Von Eulen-

................................................. ,433
Pencil tip and calendar, combined. F. McIntyre.. 469,527
Piano case, A. H. Hastmxs .......................... ,341
Pianos or organs, hnud and arm guide for, A. W P
Picket pointmg ma.chme .. 469,390
Plant or tree supporter, . 469,246
Plow, D. J. Hlll . 469,435
Plow W.H. M . 469,584
Plow and seeder. comb ned, H. F. Wisteman...... 469,352
Plows, subsmlmwttnchmeut for W. F. Highﬂ]l 469,434
Plumber’s tack Evory . 469,553
Poison cabinet, E. G. Kubler. . 469,349
Police nippers, ’S.’A. French . 469,557
Polishing machines, abrading cylinder for, A P

! Boardman....................ocel 2%

Portable heater, W. F. Falls
Post. See Kence post.
Power dlvldlnf apparatus, W. J. Hull.. ... 469,
Power transmitting device, J. Walker..

Press. See Printing press.

Pressure regulator, C. H. Burtou ................. ... 469,231
Pressure regulator, G. H. Purdy......... . 469,505
Pressure regulator, steam, J J anden .. 469,373
Printing n.pparatus blue, P. Heinze. . . 469,244
Printing press, sheet delivery, G. P. Fenn . 469,655
Projectiles, band seat for, W. H. Driggs.. 469,631
Propeller blade, D. H. Welch 9,618

Propulsion of vessels by hy
ogelsal
Protector.

Pnlvenzmg mill, V. L. Rice 534
2umping engine. W. E. Good 9
Railway, electric, W. S. Smith.. 469,280
Railway or tramway, street, J. M. Prlce 469,392
Railway rail chair, W. H. Mattson.. 469,485
Railway signal, 1. M. Bates............ 469,623
Railway signaling apparatus, F. . Myers.......... 469438

Railway switch and signal mterlockmg gear,
mechanism for operating, Bezer & Burley ..... 469,645
Railway tie plate, C. H. Dunham . 469,386
Railway track, elevated M. J. Ferren. 469,371
Railway trol]ey, overhead N. E. Austin 469,460
Railway tunnel constructxou J. W. Reno. 469453

Ra.ilways. overhead conductor for electr i ic,

leways utlhzmg stationary cables on cable, J. 435%,

Railways, winding drum for cable, J. Walker. 469,338
g chair, J. J. Hogan....... 469,

Rec 1g chair, H. O gs ...... . 469,357

Refrigerating apparatns. C. W. Isbell . 469,477

Refrigerator, automatic, W. E. Eastman.......... 469,24

Register. See Autograph register. Cash regis-

ter. Duplicating register.

Regulator. See Draught regulator. Gas regu-

]agor. Pressure regulator. T'emperature regu-

ator.

Revolvers, combined sear and rebound catch for,

A. FYIDOIE. .. oiiiiitiiitiiiiiiiiiiinternnasanenns 469,387
Revolvers, safety lock for, C. J. Ehbets . 469,465
Rod reeling apparatus, A. ’Hamilton . 469,521
Rolls, housing for, J. A. Burns . 469,397
Rotary motor, C. $. Trish. 469,404
Rule, board, G. B. Howla/ 469,363
Sack holder, J. Kyle........ 469,255
Saddle attachment H. Hart . 469,565
Safes, portable and adjustable t A

.. Parker......... 469.591
Sand blast machnne H 469,642
Sash balance, B. H. Rose 469,598
Sash fastener, J. W. Wrigh! 469,313
Sash holder, Miller & Barker 469,316
Saw swage, N. H. Roberts 0, 469,411
Sawmf machme, F.G. Hodges . 469,447
Scaffolding, H. Heiland.......... . 469,567
Scholar’s com&amon G. W. Patterson.. . 469,593
Screen. See Window screen.
Screw blan ks machine for operating upon, Bow-

ers & Titus . 469,324
Screw machine, Bowers & Titus . 469,325
Seed cleaner, R. W, Jessup........ . 469,252
Sewing looped fabrics, maehme for, L. Muther... 469,525
Sewing machine, Metcalf & Gooding.. . 469,374
Sewing machine, Thomson & Phelp . 469.610
Sewing machine, H. R. Tracy.. . 469,367
Sewing machine, T. A. Weber. . . 469,458
Sewmg machine for forming frluge upon Iabrncs

G. Rehfussetal...........c..coiviiiiiiiiiiinnnnn, 459.452
Shafts and pulleyé clutching, reversing, a.ud

})eedchangm evice for, B. R. Gilbert....... 469,468

Sheller. See Corn sheller.
Shelving, store. H. C. Malzen......... ... 469,422
Shelving, store, J. P. Walton.. . 469,289
Shoe fastening, S. M. Hnmilton... . 469,299
Shoe upper, W. 'T. Martin ......... . 469,259
Shutter fastener, J. Handwerker... . 469,446
Sickle bead and pitman, N. O. Stark: . 469,605
Sieve, adjustable, A O’Brian...... . 460,488
Siftmu agpnrntns. | ¥ S0000000000000000000 ... 469,601
Signal. See Railway signal.
Sizmgvrvuachmes, spreading brush for, D. Babcock 469,292
16d, W, G BOUBB. ..uuvvvurirenerennrirnsannsenseny 469,227
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Slotting machine, Bowers & Titus.

A Adverfisements. New Electric Light Support
FOR

Smeltiﬁg and saving fumes from
O.H. Picher...ccoiotenieennnineines

Smoke consumer and fuel saver, G.

Spark arrester, G. B. Prochaska.. 5

Spark arrester, A. & R. Wildman. 5 a0

Speculum, J. Sparenburg

Spinning mules, friction regulator for reversing

motion of, W. Ashness

Spout, cut—olf, E. A. King.

Spout, sap, J. W. Currier....

Spring. See Watch case spring.

Stamp, hand, A. Siebert.......... 00P0NN0G STT TR

Stamp, rota.rﬁma.rking, Fthridge & Waite 5

Stamp safe, H. A. Stevenson

Staves for casks and barrels, machi:
ing and jointing, S. Wright....

ay, dress, I. Bray.

ay, dress, H. J.

eam boiler, J. Pollock

...... sesessoes

e dor}

boiler, J. J. Tonkin.. 50 ,287
engine, en & CONWAY................... 469,563
Steam to motors, n?paratu.s for controlling the
mml{ol‘, W.Tully.....ce0.e [ITTTTTON ... 469,611
3tilt, walking, W.J. Mecke..... covseces
§ tocking supporters, forming, Hyde, Jr., &

tone crusher, E. VIlleroy .....
toning knife, F. H. Disbrow.
tool, H. Nesson....
tove, J. W. Elliott.
tove, K. Werzinger
tove burner, oil, E. M. W1
tove for heating purposes, oil,

. 469,358
469,466
469,510

rich (r).. 500000000000000000000 11,225
Street sweep o 469,551
Supporter. See Plant or tree supporter.

Table. See Ironing table.

Tank. See Lard cooling tank. Oil tank.

Tax calculator, W. Lamb..........cccieeeiiiinennns 469,654

q:e{egxl']aph s.ppars.tl‘:ugi electxiie, J. [gob{nso? ..... N 469,273
'elephone pay stations, signal device for g

Oray s, ooy savons o .. 469,649, 469,650
Telephone support, H. V. Hayes...

Temperature regulator, J. F. McElroy ,526

' Tentering machines, chain guiding mechanism

for, D. Babcock ,221
Thmshin% machine, J. 469,461
Ticket, rallway, R. McCoy 469,586
Tidy holder, W. Palmer. 469,590

e. Cow tie.
Tire, bicycle wheel, G, W. Dorr.. .. 469,516
Tire furnsce, Cline & McFarlane. .. 469,415
Tobacco transplanter, C. Simmons. . 469,506
Tongue support,J. M. Barr.......... .. 469,531
Tramways, conduit for cable or electric, Morison

& VOgel..oes.erseiransernenne eeeo 469,262
Transom lifter, G. J. Dickson 0000000 ,233
Trap. See Animal trap. Hog trap.

Travelers case or valise, combination, A. J.Nil-

B€N..cc.uiosensenns . .. 469,342
Treadle, J. H. Rouse 469,426
Tree protector, T. W, . G 469,552
Trousers stretcher, C. B. Rich: 0] 469,272
T'ruck, sleigh, C. M. Spencer........ 469,507
Trunk or shipping case protector, J nnings.. 469,571
Tub. See Bath and wash tub. dompositlon tub.

Tube. See Electric conductor tube.
Tubes,method of and apparatus for making metal-

covered, E. T. Greenfleld..... .. 469,663
Tubes with metal, covering, E. T. Greenfield...... 469,662
Tug, hame, J. W. Roberts...................... .. 469,425
Type writers, cogy holder for, 8. L. Chapman. 469,658
Upper machine, P. W. Minor... . 469,682
Valve, rotary slide, R. Bayer.............. 469,384
Valve, stea , water, or fluid, F. A. Burnham.. 469,230
Valve, water gau%:e, F. J. Stulp.. 469,336
Vapor burner, J. E. Donovan 469,443
Vehicle gear, C. Gussett.. 469,445
Velocipede, W. I. Bunker. 469,624
Velocipedc, J. 8. Copelan 469,626
Vending machine, coin vperated, J. M. H' 469,636
Vessels, process of and apparatusfor electroplat-

ing the hulls o1, A. D. Buchanan........... « .. 469,538
Vise, A. R8O 000 o000 R COEa00000900 D 00000n 469,493
vitriol, s}igaratus for the final concentration of

oil of, R. S. Penniman.... ... 469,439
Voting booth, J. B. Struble.. 0000 69,508
Wagon runn ing gear, F. Newhouse .. .. 469,

Walls or other surfaces, composition of matter

for coverlng, . W. Abe 5 X
Washing machine, D. E. & R. C. Eddleman..
W. machine, L. Grondahl
Wi machine, T. Payne...
Washing machine, G. 8. Turpe:
Watch case spring. J. Erbeau..

Water motor, A. W.Brash...
‘Water tube boiler, L. B. Battin..
Weather strip, G. L. Fowler....
eed turner, J. J. Miller...........
Wheel. See Metal wheel.
Whﬁal xrench and bglt clipper, combined, M.
artin. ...........ce0e0 ecssesssnns

. She fileld
‘Windmill governor, A. P. Hay
Window, B. Brundage.....

Window screen, L. B.
‘Wire stretcher, D. L. Cline..
Wrench. See Wheel wrench

Wrench, W. H. Haire ... 469,562
Yokeattaching device for vehicle poles, neck, J.
e COX.ceoreeeneenscscccensssesssoccnsescssscccesses 469,432
DESIGNS.

Buckle, G. E. Adams....... SRR TR
Cane or umbrella handle, A. Rosenstein.
Coffin trimmings, W. E. Stevens...
Couch, lounge, or sofa, R. 8. T,
Cuspidor, G. Semler..

TRADE MARKS.
Clothinﬁ lkeclg(i)es, and underwear, Kuhn Bros..... 20,768
. A. Doan

Coffee, H. A, DOBN.........couviiineinniirerinaeesenans ,
Coffee, toasted and ground, L. G. Davalos & Co.... 20,745
Corsets, Wechsler & Abraham.. ceeeeeceees 20,758
Corsets, Weingarten Bros...... .
Corsets or stays, ladies’, J. K. Ross. .. 20,714
Cough cure, . C. DeWi'tt 20,750
Fence pickets, corrugated toothed metal, J. E.

Flour, wheat, J.C.

Gloves, H. Rothschil

Hair, preparation for straig]
the, R. E. Elliott.

Hats and c&fls. Missoula Mercal{ltgte Com|

Insect powder, Zacherl & Lo 27 P, ,764
Leads, colors, and oils, Buehler-Phelan Mannfac-
turlug CO....evvnnrnnnneiiiniiiieeinninieas boeona 740
Medallions to be secured to pins or shanks or sus-
. pending rings, Schott Bros..................c..... 20,752
Mineral spri g water, certain natural, J.S. Fay.... 20,756
Mineral waters, natural, Almanaris Company...... 20,749

Mirrors having their backs silvered, or colored
white or some other color, W. B. Denison & Co. %,77;%
20,769

Oil, refined, Devoe Manufactur ng Company.......

Oleoresins, F. 8. McIntyre

Pspésr and envelopes, W
0

Pitch pipes and tuning f w
Poison and slpegp dip for destroying vermin on
g:'llmals, liquid bug, Fernoline Chemical Com-
Baemed{es. certain named, D. M. Montieth, et al...
Remedies for rheumatism and similar complaints,
Farbenfabr ken, vormals Ir. Ba{gr & Co...... 20,759
gahngnge meat, I;Jrlastar% and pic(llxll()es,t £ B. Guinle. 20,744
e garden she and butchers’knive
. Wilkinson & Sousn.‘l? &
Soap powder, J. DeVine.....
Tongues, hams, shoulders,breasts
Miller & Miller
Tongues, hams, shoulders, b
and 1ard, Miller & Miller.
Underwear, Mattes &

A printed cop{ of the s?edﬂcaﬂon and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordering émlease state the name and number
of the patent desired, and remit to. Munn & Co., 361
Broadway, New York.

Canadian patentsmay now be obtained by the in-
ventors 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 a fittle more. For full
instructions address Munn & Co., Broadway, New
Xork. Other foreign patemts may also be obtained.

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

The aboye are charges per agate line—about eight
words per line. This notice shows the width of the line,
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 Publicaion Office as early as Thursday
morning to appear in the following week’s issue.
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Swings
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Scroll S8aws,
Circular

Saws,Lathes]

Mortisers.

Screw Cut-
ting Auto-

matic Cross
Feed, ete.
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Catalogue
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of all our

Adjosting Incandescent
IIGETITS

At any desired angle

Designed for use in
MACHINE SHOPS,
FACTORIES, and MILLS
Of every description,
Manufactured only by

R. HOLLINGS & 00,
543 Washington Street,
Boston, Mass., U.S.A.

SEND FOR ILLUSTRATED CATALOGUE.

Yo

Seneca Falls Mfg, o. 6956 Water St., Seneca Falls, N.Y,

Improved Screw Cutting I_AT“ES

Foot and Power.

Drill Presses, Shapers, Band, Circular, and Scroll Saws,
Machinists’ Tools and Supplies. Lathes on trial.
Catalogug mailed on application.

SEBASTIAN LATHE COMPANY,
44-46 Central Ave., Cincinnati, O.

RET SAW or wuuns

BRACKET
Planed Ready for Use. Books of Design.
§8¥" Send stamp for catalogue.

CABINET WOODS AND VENEERS.
THE E. D. ALBRO CO.,

Eastern Branch, 200 Lewis 8t., New York, U. 8. A.
H. T.Bartlett, M¢’r. F.W. Honerkamp, Ass’t Mgr.
Mills, Cincinnati, Ohio.

CATALOGUES EREE TO ANY ADDRESS
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DEVELOPMENT OF AMERICAN

Blast Furnaces. with special reference to large Yields.—
By James Gayley. A escﬁBtion of some of the princi-
pal blast furnaces in the United States, showing the
changes in design and practice by means of which ex-
traordinarily large yields have been obtained inthe last,
decade. With 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No.'776. Price 10 cents. To
be bad at this oftice and from all newsdealers.

ARTISTS WHO GET RICH

often give good advice. Artists who use
the Air Brush are gettinf rich, and recom-
mend it very strongly. Itis distinctivel
an art tool, and saves time and labor an
increases the excellence of the work.
‘Write for illustrated catalogue. It will in-
terest you.

AIR BRUSH MFC. CO.

Rockford, Illo’ U. 8, A,
67 Nassau Street.

THE GLEN CAMERA.
Price $1.00. By Mail, $1.25.

Makes pictures 2¢. in. With
M each camera is included a complete
ll set of chemicals and full apparatus,
1package blue process

p:ipetxi, 1 gackageztsa.rd mgdm:ts, 1
n rame, apanned trays,

gtc. Kg complete msg'ucnon book

i
Ives, Blakeslee &

SPECIAL NOTICE!

Tv:ptlllgdndsome photo-engraved display sheets
enti -
“Recent Improvements in Air Compressors,”
“Recent Improvements in Rock Drills,”
mailed free to ang one who will cut out this
advertisement and mail it to us with his name
and address.

INGERSOLL-SERGEANT DRILL Co.

No. 10 Park Place, New York, U.8. A.

2nd <= MACHINERY £:

with each camera.

Williams 00, R2% ¥eoadsry:

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

A NEW LIGHT

g‘OR MAGIC LANTERNS, and othernew features worth
11OW.
J.

aper.

iméabout. Catalogue free, Mention this
B. C cw York.

LT & CO.,16 Beekman Street,

Branch, 189 La Salle Street (Calumet Bu 1ding), Chicago, Ill,, L. L. DAVIS Manager

widest

.thespring
neert

Chicago,” by Young E.

ng ” is continued this mont!
h reads as though it would make an epoch in the history of Government

The current (March) number is one of striking value and special interest to the
gossible constituency of readers. Theleadi
Expedition and Its Relief,” by Professor Angelo
of the expedition which goes to rescue Lieut. Peary in the Arctic regions early in
. The animate

aper is entitled “ The Peary
é)lprin, who will be in charge

discussion upon the subject of * Worthlegs Government
by arejoinder from Mr. George Y. Wis-

Enémeem?, for he uses the strongest possible language in a dignified and
sweeping denunci:.:tion of the U, 8. Engineer Corgs. and he presents an array
of facts and figures in support of his position which appear to be unanswerable.

Besidesthese,there are nine other leading papers, ma.n{Iof them elaborately
illustrated, as follows: * N

erley Robinson; “ Future of the Telephone Indust;

“The Manufacture of Ice”

macy in Mechanics—1V,” by
Berlin,” by Edward S. Holden; * Dn}nigers from Tall Office Buildings,” My Henry
A. Goetz; ** Yachts of New arbor. ”lg w. A .+ “The
Purification of Water,” by Floyd Davis, Ph.D., E.M.; “The Franl

at an Architect Does for His Money,” by John Bev-

,” by Herbert Laws Webb;

bg Leicester Allen, A. o M.E.; ‘“ American Supre-
oleman Sellers, I.D.; “ The_Urania Institute of

York J. Henderso:

n Statue at

son.

“Unquestionably the most elaborately illustrated engineering Lournal that has
yet appeared on either side of the Atlantic.”—AMechanical World,

25 cents a number ; $3.00 a year. All news stands or by malil.
8end 10 cents for a sample copy, and mention SCIENTIFIC AMERICAN.

ondon.

THE ENGINEERING MAGAZINE CO., WORLD BUILDING, NEW YORK, U. S. A.

45 sold in '88
2,288 sold in '89
6,268 sold in '90

20,049 sold in '91
60,000 wiibesoidin'Q)

A Steel Windmlll and Steel
Tower every 3 minutes.
07 These figures tell the
story of the ever-growing,
ever=going, everiasting
Steel Aermotor. Where

one goes others follow,
and we ‘‘take the country."
Though sold, we were unable tomake all of
the 20,049 Aermotors in '9l. Orders often
‘walted 8 weeks to be filled, but now we have
vutlx increased our plant and are pre-
pared promptly to plant our increase in
every habitable portion of the globe.

Are you curious to know how the Aer=
motor Co. in the 4th year of its exist-

o

Jnl J030m
X0 $24%a]

‘pajardmoo Sujeq

3pa pas

ue 3511 moy PO3IDVJ04

.. tooriginate the Steel Wheel, the
0 X Steel Fixed Tower, the Steel Tilting
5 € Tower?
@ @  1st. We commenced in a fleld in
s I= which there had been no improve-

@ ment for 25 years, and in which
@ there seemed no talent or ambition,
and none has yet been shown except
in feeble Imitation of our
Inventions.
24. Before ocommencing the
manufacture, exhaustive scien-
tific investigation and experi-
ments were made by a skilled
mechanical engineer, in which
over 5,000 dynamometric tests
‘were made on 61 different forms 4
of wheels, propelled by artificialg.{g»1V¥ ok K] =
and therefore uniform wind,
which settled definitely many J&= =
questions relating to the prope

of wheel, the best form,

ngle, curvature and amount of sail surface, the resist-
nce of air to rotation, obstructions in the wheel, such as
eavy wooden arms, obstructions before the wheel, as in
he vaneless mill, and many other more abstruse, though
ot less important questons. These Investiga=
lons proved that the power of the best
Ind wheels could be doubled, and the
ERMOTOR dally demonstrates It has

’?deq done.
. To the liberal policy of the Aermotor Co., that guarane
tees its goods satisfactory or pays freight both ways, and to
the enormous output of its mwrx ‘which enables it to far-
nish the best article at less than the poorestis sold for.
'92 we furnish the most perfect bearlngg ever put
:ln s windmill, and have made an @xhaustive re=
© vision of the Aermotor and Towers.
£ Ifyou want a strong, stiff, Steel Fixed Tower—or if you
H] want the tower you don't have toclimb (the Steel Tliting
Tower) and the Wheel that runs when all others atand stil
that costs you less than wood and lasts ten times as long
2 (The Steel Aermotor) or if you want a Geared Aermotor to
churn, grind, cut feed, pump water, turn grindstone and
saw wood, that does the work of 4 horses at the cost of
one ($100), write for copiously illustrated printed matter,
showing every conceivable wlndm?ll construction

osqe sny)
3 MOU 818 JOMO], [38

A191n| 5

2998 POZTUBA[E!

wams it AIZINVATY

mured s% oo 08 30U 8] PUS 3!

AT

*[e39m pazjue
d X 03 43

V=B g sug, ‘8w

’i . -5-1-4 3 K]
ey,
JOBUOJ3I0H

our house with water without an Elevat
o

Pneumatic Water Supply System enables you

-

The Aermoto
ply evel

h f
and work, to the AERM&"FB‘& CO. 12th and Eook~
well 8ta., Chicago, or 13 Main 8t., San ¥Francisce.

with and without Open-
inagk Dies. We are also
makers of the Celebrated

nﬁand Green Riv-
erScrew tes,Taps, Dies,
ReamersM'l‘np ‘Wrenches,
Drilling Machines, Punch-
ng Presses, and other La-
= bor_Saving Tools. Send

= Jor New Catalogque.

Wiley & Russell Mfg. Co., Greenfleld, Mass, U.8.A.

B

YSCOPES
NIRO G 2t
MounNT! NGAD

G A.

P SraNtNmeD!

ALSCESSORY APPARATUS (s

L HINDS. PRePARED SPECIMENS
WE ARE MANUFACTURERS.

MC INTOSH BATTERY & OPTIGAL 0.
Wrire ForCararosue M. GHICAGO.

HAVE YOU READ
xperimental

>
@S)ienec?

This new book, by Geo. M. Hopkins, is just what
¥ou need to give you a good general knowledge of

hysical Science.” No onc having the spirit of the
times can afford to be without the kind of scien-
tific information contained in this book. It is not
only instructive, but entertaining.

%00 pages ; 680 ﬂng cuts; subsgmtial]y and
Price by mail, $4.00.

Over
beautifully bound.

B Send for illustrated circular.

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK-

The Sehastian-May Co.

Improved Screw Cutting

power Libs L ELEID
Power

Drill Presses, Chuck: Drills.Dogs,
and Muchinists’ and Amateurs
Outfits. Lathes on trial. Catae
logues mailed on application.

163 to 167 Highland Ave.,

SIDNEYs OHIO.

SEND FOR CIRGULARS
ESSEX & BURKE STREETS,

Steam! Steam!

Quality Higher, Price Lower.

For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $150
1] [ g g 9 - 250

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.

BALTIMORE.MD.

MACHINERY MANUFACTURERS.
D “15, ]:]ngl'” Ao
A amon ho;?:w ing Too! nes e
L\ \ Wind Mills, Pumps, Encycloped’ln, 1,
engravings, Earth’s Strata, Determi-
nation quality water; mailed,25c,
The American Well Worl
Aurora, il
11 & 18 8. Canal
St.,  Chieago, Ill,

General Office

Works and
|

AIR COMPRESSORS

GENERAL MACHINERY foRr q
MiINING, TUNNELING. ™
QUARKY HRALROAD, W ORW
RAND DRILLCo 23 Fark Piace e

WELL DRILLING MACHINERY.

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
with steam or horse
A power.

. Send. for
fCatalogue.
) ADDRESS

Y Williams Brothers

ITHACA, N. Y.

© 1892 SCIENTIFIC AMERICAN, INC.

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known.
Invaluable for blowing
Church Organs, running

ausage Machines.
Cutters, Electric
Lights, Elevators, etc. It
needs little 1room, no firing
up, fuel, ashes, repairs, en-
neer, explosion, or delay,
no extra insurance, no co:
< bills. Is mnoiseless, neat,
- B compact, steady, will work
at any pressure of water
above 15 1b.; at 40 1b. pres-
surehas 4 horse power, and

WAT
capacity up to 10 ‘hor se

power. Prices from $15 to $300. l)S;emi for circular to
THE BAGKU_S WATER MOTOR CO., Newark, N. J,

ATENTS!

MESSRS. MUNN & CO., in connection

with the publication of the SCIENTIFIC

AMERICAN, continue to examine improve-

ments, and to act as Solicitors of Patents
for Inventors.

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

tates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
neis. on v(}elliytrens%mfi.bl e tefrm&.n

pamphlet sent free of cl e, on application, con-
taini fpull information about Patents gl!l)d how to pro-
em l!"adh'ect-lons concerning Labels, Oopyriggts.

cure t!

signs, tents, Appeals, Reissues, Infringemen
Assignments, Rejectef? Cases. Hints on th%g sale o:
Patents, ete.

‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and meth
Patents in all the %ncipal countries gf tgg v%rlsg.c uring
MUNN & CO., Solicitors of Patents,
BRANGH OF 361 Broadway, New York.
FICES.—No. 622 and 624 F Street,
cific Building, mear 7th Street, Washington, D, G P
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SOME CHOICE

Technical « Books!

BRANN'I‘.—A Practical Treatise on Animal and
fetable Fats and Oils: comprising both Fixed and
at,ile Oils, their Physical and Chemical Properties

nnd Uses. The manner of Extracting and Refining
them, and Practical Rules for Testing them, as well a8
the Manufacture of Artificlal Butter, Lubricants, in-
cluding Mineral Lubricating Oils, etc., and on Ozokerite.
Edited from the German and other sources by W. ’l‘
Brannt. 240 engravings, 730 pages, 8vo. Price....%7.5

BRANNT.—A Practical Treatise on the Manufao-
ture of Soap and Candles: comprising the Chemistry.
the Raw Materials, the Machinery and Utensils, amd
Various Processes of Manufacture, including a great
variety of formule. Edited chiefly from the German
by W. T. Brannt. 163 engravings, 671 pages, 8vo.
PTice...ccovven cevnienn wen ceereteaetieeeiinnncinaines $7.50

BRANNT.—A Practical Treatise on the Manufac
ture of Vinegar and_ Acetates, Cider and Fruit Wines;
Preservation of Fruits and Vefetables by Canning an
Evaporation; Preparation Fruit-Butters. Jellies
Marmalades, Catchups, Pickles, Mustards, e Edited
from various sources by Wm. T. Brannt. ﬁlust.rs.ted by
79 engravings. In one volume, Svo, 419 pages..... $3.0

BRANNT-WAHL.—The Techno-Chemical Recelpt
Book. Containing Several Thousand Receipts, covering
the Latest, most Important, and most Usefu DlBCOV-
eries, in Chemical ’I‘eelmolo y, and their Practical Ap-
glicat\on in the Arts and thc Industries. y

rannt and W. H. Wahl, Ph.D. 78 engravings, overﬁm
pa.ges Price. ................. $2.00

W.—A Practical Treatise on Petroleum: Com-

?risinz its Origin, Geology, Geographical Distribution,
{istory, Chemistry, Mining, Technology, Uses and
Transportation; together with a description of Gas
Wells, the Application of Gas as Fuel, etc. By Benj. J.
Crew. With an Appendix on the Oil Regions and the
Geolngy of Natural Gas in Pennsylvania and New York.
wg Chas. A. Ashburner.
pages, 8vo. Price. .

DAVIS,—A Practical Treatise on the Manufacture
of Bricks, Tiles, Terra-Cot etc.—Including Hand-

Made Dry Cla.y, Tempered Clay, Soft Mud, and Stiff
Clay Bﬂcks, also Front, Hand Pressed, Steam Press
Re-Pressed, Oruamen{.a.lly Shaped and Enamell
Bricks, Drain Tiles, Straight and Curved, Sewer and

ater Plpes, Fire Cla; s, Fire Bricks, Glass Pots. Terra-
Cotta, Roofing Tiles, Flooring Tiles, Art Tiles, Mosaic
Elat,es and Imitation of Intarsia or Inlaid rfaces,

ether with enamelling in Polychrome Colors, Compo-
sition apd Application of Glazes, etc., including Full
Detailed Descriptions of the Most, Modern Mac ines,
Tools. Kilns, and Kiln Roofs used. By Charles T. Davis.
Second Edifion, Thoroughly Revised. 217 engravlng
600 pages. ﬂvo Pri [}
DA VIS,—The Manufacture of Leather,—Bein,
scription of all the Processes for the Tanning, ng
ng, Finishing, and D of every kind of Leat
er; lncludmg the various aterials and the Meth-
ods for Determining their Values, the Tools, Machines,
and all Details of Importance connected w1th an Intelli-
ent and Profitable Prosecution of the Art. By Charles
. Davis. 302 engravings and 12 Samples of Dyed Leath-
re. sg2 pages, 8V0. PriCe............cecev cevunne. $10.00
DA VIS.—The Manufacture of Paper —Being a de-
scription of the various Processes for the Fabrication,
loring, and Finishing of every kind of Paper, including
the Different Raw Materi als and the Methods for Deter-
mining their Values, the Tools, Machines, and Practical
Details. By Charles T. Davis. 180 engravings. 608
pages, Bvo. ice..... eees $6.00
DAWIDOWSKY,—A Practical Treatise on the
Raw Materials and Fabrication of Glue, Gelatin, Gela-
tin-Veneers and Foils, Isinglass, Cements, Pastes, Mu-
cilages, etc. From the German by William T. Brannt,
35 engravings, 297 pages. Price......... .......... 2.
DUPLAIS,—A Treatise on the Ma.nufacture and
Distillation of A]cohollc Liquors From the French of
M. M. Duplais by M. McKenn 14 foldmg plates
and several w engravings, 13 pages, 8vo.....$10.00
FRANKEL-HUTTER.—A Practical 'l‘reatise on
the Manufacture of Starch G]ucose, Starch-Sugar an
Dextrine. Based on the German of Wagner. 58
grnvings.m pages, 8v0o. Price........cc.oee.uunn... £3.5
" THAUSINXG.—The Theo:'_{ and Practice of the Pre-
aration of Malt and the Fabrication of Beer. By Julius
Thausing, Professor at the School for Brewers, Mod-
Iimf near Vienna. Translated from the German by
liam T. Brannt. Edited, according to the latest and
most scientific practice, mcludmg the improvements in
tha brewing of Lager i}eer jntroduced into the United
, by A. Schwarz and Dr. A. H. Bauer, M.A.C.8.
140 engravings. 815 pages, 8vo. ..$10.00
§F Illustrated circulars, giving the ful ables of con-
tmtls of all the above works, sent free to any one who will
apply.
& The above or anyof our Books sent by mail, free of
at the prices, to any address in the world.

a.de-

P g6y

&F Oowr N ew and Revised catalogue of Practical and
Scientific Books, 88 pages, 8vo, as well as our other cata-
logues and circulars, the whole covering every branch of
Stcence applied to the Arts, sent free and freeof {gostaqe to
gnv one in any part of the world who will furnish his ad-

ress.

HENRY CAREY BAIRD & CO.,

INDUSTR. AL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.
22 FIRST CLASS CURTAIN DESK
» Fouranda Halffeet long. Un-
limited variety in stock and to order.

=
ﬂl . American Desk & Seating Co.
(i 270-272 Wabash Av., CHICAGO, U.S.A.

TANNIN Y THE AID OF ELEC-
Jricity.—By DY. . Rideal and A. P. Trotter. An elub-
orate review of the subject of tanning by meang of elec-
tricity, giving the results of the researches into its
history and g-rncncabiluv Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 814. Price 10 cents.
To be had at this office and from all newsdealers.

The most Suceessful Lubricater

for l.oo.e Pulleys in Ilo.

ZEN'S PAT

LOOSE PU LLEY OILER

Highly recommended by those who have

il used them for the past four years. Prices
very reasovable. Every user of mach

fl ery should have our ‘ Catalogue No. 56,”

sent free, Mention this paper.

YAN DUZEN & TIFT, Cinclnnati, Ohle.

yi

SMOKELESS GUNPOWDER.-AN IN-
teresting article by Hudson Maxim on the manufacture
and use of smokeless gunpowder. giving a sketch of its
history and the methods of producing it. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 821. Price

10 cents. To be had at this office and from all news-
deulers.
<
¥ £ NICKEL
8 g AND
e 2 ELECTRO- PLATING
ég g Appamns nd Haterial.
bo
E] % Hanson& VankaleOo
5,_1 S Newark, N. J.
Y 2 © 81 L1BERTY 8T, N. Y.
8 & 23 8. CANAL STREET,
B CHICAGO.

S“THE SINTZ”

GAS AND GASOLINE ENGINES

Stationary and Marine.
Ma es is own supply of gas from
gasoline, and at less expense tlmn
any other engine. No botler, coal
Rreman requirecl. Runs with elt'her
manuf; or natural gas. Spe- g
cially adapted for small boats and
launches s.nd electric light work. Cir-
oculars free. §F Mention this paper.

CLARK SINTZ, MFR.
Springfield, Ohilo.

THOMSON-VAN

EILECTRIC LOCONOTIVYERS.

FOR UNDERGROUND HAULAGE.
ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION.

SEND FOR ILLUSTRATED CATALOGUE M 2.
DEPCELE ELECTRIC MINING COMPANY,
620 ATLANTIC AVENUE, BOSTON, MASS.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal 1'ype Wheels, Dies, etc.

Model and Fxpa-rlmental Work

Small Machinery, Novelties, etc., man-
ufactured by special contmcL.

New York Stencil Wks. 100 Nassau St., N.Y

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Plwtsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WHLLS
for either Gas, Oil, Water, or Mineral

Tests, Boﬂers Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price

lists and discount sheets
on request.

VELOCITY OF ICE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demonstrating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this office and from all newsdealers.

THE PENNA DIAMOND DRILL & MFG. CO.

IRDS PA,, Builders of High Class
Steam En nes. Diamond Drills, Power and Hand
Cranes, and General Machinery.

Q. LAMPS HAYE NO EQUAL

\/IEWS of aLL SUBJE(TS|

LnWEsT "PIC[S CUA RANTEED

L.mMA
8& MADISON”CHICAGO [I88

RAILWAY & STEAM FITTERS SUPPLIES

Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S, URQUHART, 46 Cortlandt St., N. Y,

‘“ECONOMY IS WEALTH.”

Canvaseers wanted to sell the New Mo-
del Hall Typewriter, Why will
people buy a #100 machine when $30 will

. urchase a better one! Send for illustrated

N catalogue and terms to County Agents.
Address N. TYPEWRITER CO.,

611 Washington Street.Boston. Mazs.

Mention Scientific American,

ONTHS ON TRIAL’” FOR

Bnme s Popular EleclnclalL

An illustrated monthly journal

for the amn.tem‘l experimenter and I u

public. ER PUB. CO., Lynn, Mass.

ARCHITECTURAL ENGINEERING-—

By J. Kendall Freitag. A presentation of a few facts in
connection with the engineering part of the huge frame-
works of metal and terra cotta that adorn our large
cities of to-day. With 9 figures. Contained in SCIEN=-
TIFIC AMERICAN SUPPLEMENT, No. 816. Price 10
gentls. To be had at this office a d from all news-
ealers.

BARNES’ WATER EMERY
> TOOL GRINDER

Has no pumps,
no valves. No
piping required
to supply it with
water. Always
ready for use.
Simplest in con-

gtruction, most
. efficient in oper-

Catalogue and
“ Prices.

W.F.& JOHN BARNES CO.
1999 Ruby Street, Rockford, lil.

GEAR AND RACK CUTTING.

Frost Self-Rezulnung Steam
UNION MFQG. C 7 Rose Street, Battle Creek " Mich.

MANUFACTURE OF ROLL TAR PA-

per.—A description of the mode ofmanufacture of tar
paper for roofing purposes. Contained in SCIENTIF¥IC
AMERICAN SUPPLEMENT, No. 8:21. Price 10 cents.
To be had at this office and from all newsdealers.

The Belknap Little Giant Water Motor

Best Water Motor, most powerful and
efficient machine on the market.
Electric Motors and Dynamos.
Combined Water Motors and Dynamos.
Cyclone Coffee Mills for Grocers’ use.
Combined Motor and Mill in one case,
run by water or electricity.

Write for Circulars.

BELKNAP MOTOR CO.,

23 Plum 8t., Portland, Maine, U.8. A.

THE SAFEST MOST DURABLE & ECONOMICAL METAL EVER OFFERED FCR VA-

Manufactured by HARRISBURG FOUNDRY

P U RE TEM PERED COPP E R RI0US MEGHANICAL USES.HIGHEST ANTI-FRICTIONAL QUALITIES.INDISFENS -}
BLE FOR ELESTRICAL WORK. EUREKA TEMPERED CGPPER CU.NORTH EALT, PA. |
iDn l}’l‘OWIATlC ENGINES.,
Wk NT FURNAC
AND CROSS COMPOUND ENGINES,
RY DESCRIPTI1O

N.
Harrishurg, Pa, U. S, A.

CLARIKS

WOOL WASHERS,
WARP DYEING AND SIZING MACHINES,
PATENT RUBBI]E‘% COVERED SQUEEZE

WRII\GERS FOR HOSIERY AND
POWER YARN DYEING,

DRYING AND VENTILATII\G FANS,
WOOL AND COTTON DRYERS, Etc.

Catalogues free.
GEO. P. CLARK
Box L. Windsor Locks, Conn.

FOR RAL
WooDEN TANK *

WATER TAaNy
SURLASEECIALIT i Crites MR
speceitomms cmmey WETTS T,

N° 217 E MaIN ST LouisviiLEe Ky.

HOW TO MAKE A DYNAMO.

By Edward Trevert. Complete working directions, with
detail drawings. Price 10 cts., postpaid.
Bubier Pubis) ling Co., Lynn, Mass.

(aralogiie\
FINE PREASS WORK
__ SPECIALTY

OUR_.ERQCESSES
MOSS TYPE s====
PHOTO ENGRAVING.
= ZINC ETCHING

Ournew General Circular “8. A.,” showing specimens
of all our work, is now ready. Sena stamp and particu-
lars for estimates.

WATCHES.—AI kinds key winders changed to stem
winders. Address W. F. A. Woodcock, Winona, Minn.

ATHE GRANDALL PAGKING Co.

G MANUFACTURERS O NGS,
AND; (. QpAiLNTPAN‘l
SVESFCis 3/ EAM WATE, SAMY T5s
NEW YBOF:;AKN!C:‘G (CIFBFé%E?S MAIN OFFIGE & WORKS
HicAes 28 soltiomva.  PALMYRANY

4
=4
=

oill

G

Small Electric Motor

for Amateurs. Illus. in Sci. Am.
Supp., 783. Materials and direc-
tions for making sent by mail.
$1.25. Dimcult P 8 ﬁnished. Ar;)y
one can make

Mfr. of Electric Machinery,
Grand Ave., New Havcn, Conn.

Bench Drill Presses,
MILLIKEN & D’AMOUR,
151, 183 Cedar St., New York City.

LITTLE HERCULES DRILL CHUCK

Has éceentric rotating, self-gripping jaws
&, Which hold strongest when working
hardest. The larger the drill,
the more powerful the lever~
age. All working parts of best
steel, hardened.

¥ powerful, accumte, and dura-

ble chuck in the market.
Oneida Mfg, Chuck Co.,
Oneida, N, Y., U. S

. i

| To work Cnr Siding, Ploorlng Ceil-
ing and Ship g

Mould Doors, S8ash and

Blinds. Cope Heads to

match,
Snm’l J. Shimer & 8obs,

Centre 8t., Milton, Pa.
ATER FRDNT Near NEWBURGH-ON-
HUDSON, and fisy acres
adjoining, suitable for Foundry. Rolling Mills,
Lumber Yarde, or any large business demanding
river, freight and railroad facilities. West Shore
R.R. runs through it. Millions of cubic yards of
brick-tempering sand and molding sand. 180 villa
sites unsurpassed. Whole roperty for sale—a bar-

gain—by Executors of the te.

PHILIP VERPLANCK, Yon ers, N. Y.
mFE SAYS SHE CAKNOT SEEE HUW
¥YOU DU IT FOR THE MOXNEY,
- Iz&:ylntci.onl-pmnd()xfor Bhgn‘

e
with a com tele of tha)a
B wrork,! comple hosmm

save dealery

GINGER

and -mm%d fmnmem
HPFG. CONP. DEF'TD, 18 CHICAGO, ILL,

Bores SMOOTH, ROIJND,[OVAL,
etc.
estcAward.

(=) Blt.
BRIDGEPORT GUN IMPLENME

Invaluable to Cnrpenters. Cabinet and Pal

and SQUARE HOI.ES. Mortining Core Boxes,

ttern Makers. Hi h-
Send $8.00 for -8), in neat case, or &0c.
ma!(l:e((’i free with Ill rnted List.

315 Broadway, New York.
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ERFORATED

, GOALmORE SEPARATORS REVOLVING sx0 SHAKING SCREENS.

STA MP BATTERiEb

“TALS~MINING SCREENS

“MILLING -MINING MACHINER

© 1892 SCIENTIFIC AMERICAN, INC.

PROPOSAL

U.

Oﬁlce, Room F 7, Army Build-
in York. Kebruary 13, 18%2.—Notice is
hereb; ,glveu that the Engineer r(‘pert now stored at
Hallett’s Point, Astoria, L. I., will be sold nt that place
b; pnbhc anchon for ca.sh begmning at 11 o’clock, a. m.,
ursday, Mar . "1t Consists of tubular boilers,
air compresso*s, dn]ls, hoisting engine, pumps, and
other assorted articles, including scrap iron. brass, and
lead. A comp ete list will be supplied on application.
G. L. GILLESPIE, Lieut. Col. of Engineers.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
ple and eflective motor, with laminated armature, of
sufficient power to actuate a sewmg machine. With 11
engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents. To be had at
this office and from all newsdealers.
AND FINE GRAY IRON ALSO STEEL

EABL * CASTINGS FROM SPECIAL ERNS

ASDEVLIN 2 €0 ¢ 5E NG SR \lggi %
LEHIGH AVE & AMERILATL ST PHILA. & o ANDTX

En%lneer

THOM

ELECTRO MOTOR. SIMPLE, HOW TO
make. By G.M.Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutlicient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. Contamed in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. To be had at
this ottice and from all newsdealers,

CASTINGS
and MATERIALS for
8 and 16 Light and Hand-Power
DYNAMOS
Simple and Parkhurst Motors.
Large plunge batteries for run-
ning motors.
Zinc and Carbon Plates.
8end stamp for Catalogue
PALMER BROS,,
Miaunus, Conn.

SMALL ELECTRIC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in_SCIEN-
TIFIC AMKRICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this officeand from all newsdealers,

SYLPH CYCLES BUNEASY

Hollow Perfection of cycle manufacture; no
Yires. need now toridespringlesscycles orde-
peud on tires alone for comtort. Syiph
Spring Frame destroys

ZA vibrat’n, Lightsim-

ple strong. Cata.free
Rouse-Duryea Cy.Co.

16 G St.,Peoria, IlL. AGTS WANTED

CUMMER'S DRYER PULVERIZER&GALGINER.

CLAY FRom BANK.DRIED ©:5¢Ts. PER TON.ALS O VERY
WET % PASTY MATERIALS - PHOSPHATE ROGK, GYPSUM &c
GALCINED ev new cHEAP PROCESS. PULVERIZER FOR
FINEGRINDING OF PAINTS,PHOSPHATE ROC

CEMENTS_ &C. — LARGE CAPAGITY, VERY u\JRABLE
SEPARATOR-HANDLES TO 80OMESH &FINEH 1070 20

TONS PER HOUR WITH | -H.P.
soLD EXCLUSIVELY BY

MANFC.FOR US.EXCLUSIVELY BY
l F.D.Cummen & Son DETROIT,MIGH.

Fronmicslnon Works vermaizpcn
NEW C A T ALOGU
VALUABI.E PAPERS

Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.

MUNN & CO., 361 Broadway, New York.

P8y USE GRINDSTONES?

If so, we can supply you. All sizes
= Mmounted and unmmounted, always
kept in stock. Remember, we make a
Bpeciail;yor selecting stones for all spe-
cial purposes. §F~ Askfor catalogue,

The CLEVELAND STONE (0,

2d Floor, Wilshire, Cleveland, O.

CHUCKS.

ata.logue No. 12, just issued
with over 4C new illustrations
gent free, Address,

The Cushman Chuck Co., Hartford, Conn.

«\V»V Q‘“”’»

& GINCINNATUS o1, = £115.
\MJQ‘EE Saier FrE S3 eRice!
5 & ] EEOORITAN 292 RAGE St GINGINNATI.OHI0

>

CATALOGUE FREE TO ANY ADDRESS,

ODELS AND GEAR

Capacity up to 200 tons per hour.
Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined.

Builders of High Grade Mining
Machinery. Send for Catalogues.

GATES IRON WORKS,
30C So.Clinton St.. Chicago

136 C, Liberty Street, New York,

237 C, kranklin St., Boston, Mass

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

| in the rapidly growing towns of Virginia and West Vir-

ginia, possessing CHEAP 1RON, CHEAP LUMBER, CHEAP
FUEL, and RAILROAD FACILITIES, address J. H. DIN-
GEE. 330 Walnut Street, Philadelphia, Pa., President
and General Manager of numerous Land Companies
situated along the lines of the Norfolk & Western
Railroad.

i
L TEE- OF EVERY DESGRIPTION
240 & 242 W. 29™ ST NEW-YORK .

DEAFNESS & HEAD NOISES CURED

I’E\,k’slll\lsib]e Tubular Kar Cushions, W hispe:
henlll

tes fail, Sold
only by F. H.meox, 858 B’way, N.X. Write for book of pmoan REE

Scientific Book (jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
(ng works on more than fifty different sub ects. Will be
mailed tree to any address on applicatio

MUNN CO0., Publishers Sciennﬂc American,

361 Broadway, New Yerk.
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Wovertisements.

Inside Page, each insertion - - 73 cents a line
Back Page, each insertion = = = = $1.00 a line

‘'he aboye are charges per agate line—about eight
words per line. This notice shows the width of the line,
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
morning to appear in the following week’s issue.

THE CHUBB EICHT-STRIP

Split-Bamboo Rods

f) ronounced by anglers to be the *KING OF
RODS.” They are unexcelled for quality of material,
workms.nshlp, beauty and balance. Printed guarantee
with eachrod which warrants it for one year. _Each rod
put up in an elegant case. Price. each, $15.
1 lengths, weights and styles are described in our
NEW Chubb Catalogue of Fishing Tackle for
1892. The catalogue also contains eleuant Lithograph-
ic Plates of Split Bamboo and Lancewood Rods, and over
100 varieties of Artificial Flies in colors, and descrlbes,
illustrates and gives prices of fishing tackle of to-day.
Send for Catalogue. This may be deducted from
ﬂrstlorderfoxégoods amounting to One Dollar or more,
by enclosing Coupon Whﬁli daccompanies Catalogue.
ddress

T. H. CHUBB ROD CO., Post Mills, Vt.

Please mention * Scientific American.”

THE AMERICAN BELL TELEPRONE L.

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
formus of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
uniawful use. and all the consequences
thereof. and liable to suit therefor.

THE ARMSTRONG MACHINE

For (utting Off and Threading Pipe.

Will Cut Off and Thread
Pipe from 1 to 4 inches,
requiring only 3 to 4 min-
utes to thread pip

We think this to be the
best machine on the mar-
ket, the same as our

Adjustable Stocks

and Dies
are universally acknow-
ledged to be
THE BEST.

§¥~ Send for 1891 Illustrated Catalogue and Price List.

ARMSTRONG MFG. CO., Bridgeport, Conn.

INSTANTANEQUS 2™ o
NST WAT E% I\ INQ

<7 140 ONTARIO STREET
M”i‘;’FTQECTUREP\s CHIGAGO IiL.

DOUGLAS ano ACME
misha """ |NSTANTANEOUS WATER HEATERS
FOR BATHS ET

U'SED WITH GAS oRGASOLlNE

il “’“.l!!'l!!l

YO OWN
Launches 19 to 60 feet in length, with automatic ma-

UR ENGINEER.

chinery. No Smoke. No Engineer.
No Danger. No Dirt.

. PADDLE YOUR_ OWN CANOE,
Canoes, Family Row and Sail Boats. Fishing and Hunt-
ing Boats. Manufactured by
THOMAS KANE & CO., Chicago, Ill.

§ Send for Cataloge, specifying line desired.

THE BRIDGEPORT WOOD _ FINISHING CO.

GRANVILLE M. BREINIG
GENERAL AGENT & SUPERINTENDENT,
NEW YORK,

PRINCIPAL OFFICE
NEW MILFORD. CoNN.

CHICAGQ OFFICE & WAREHOUSE
OFFICE 240 PEARL S™. JMANUFACTURERSef 211 EAST RANDOLPH ST,

'WHEELER' PATENT WOOD FILLER .

BREINIG'S LITHOGEN SILICATE IPAINT.

ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.
PAMPHLET GIVING DIREGTIONS FOR FINISHING HARD W0O0D FREE TO ANY ADDRESS.

ANAZAR A A
TAYAY AT A ATAYLY

I G R

PASSENGER & F E HT ELEVATORS
¥ L. S.GRAVES & SON ROCHESTER NY. NEW YGRK, BOSTON,ST LOUIS DETRG. "
Emery,
Emery Wheels,
Emery Whetstones,
Grinding Machines,

Knife Sharpeners,
Knife Grinders.

The Tanite Co.,

STROUDSBURG, PA.
161 WasHincton St., NEW YORK.

are always sold loaded ready for
immediate use. They can be
used for roll films or glass plates.
The new

can be loaded in daylight. Registers exposures and locks automatically when
a new film is turned into place.

$850 to $2500

THE EASTMAN COMPANY,
ROCHESTER, N.Y.

Send for Circulars.

JANDUZEN'S =+ PUMP

PUMPS ANY KIND OF LIQUID.

Does not clog, freeze or get out of order.

Always ready.All brass. Every Pump
Guaranteed. 10 sizes. Capacity
100 to 10,000 gallons per
hour. Prices $7 and upwards.
IFor full information write to

TheVAN DUZEN &TIFT CO,

(PUMP DEPARTMENT)
CINCINNATIL, O.

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

THE GENESEO
ROAD CART,

Best Top and Open Cart on earth.
Rides as easy as a buggy or no sale.
§F Free circulars for all.

D. F, SARGENT & 80N,
GENESEO, Henry Co., Ill.

Important lmprovements

he Essential Features reatl ¢ .
The Most Dumble in Alignment. k v perfected

Easiest Running and Most Silent.
All tgpe cleaned in 10 seconds without soillng the hands.
The Smith Prernler Typewriter Co., S?'racuse, N Y, U S A
Send for Catal ogue.

ICEHOUSE AND COLD ROOM,—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, _Price 0 cents. To be had at this office
and of all newsdealers.

HE ONLY NAPHTHA LAUNGCH s

=——=( THE ONLY GENTLEMAN’S LAUNCH BUILT,. )=

Over 1,000 now in successful use.
No Government Inspection.
No Licensed Engineer.
The Simplest, Safest and Best Pleasure Boat.

Catalogue containing names of owners and ‘Blue
Book” with hundreds of testimonial letters sent on
application with five-cent stamp to defray postage.

Gras Engine and Power Company,

MORRIS HEIGHTS ON THE HARLEM, - - - - NEW YORK CITY.
PACIFIC NAPHTHA LAUNCH CO., Tacoma, Washington, Agents for the Pacific Coast.

ICE HOUSE AND REFRIGERATOR.

Directions and Dimensions for Construction, with one
illustration of c¢old house tor preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature ot from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
116. Pricel0cents. To be had at this office and from
all newsdealers.

2000 sold to M.D.’S.

CQPP TR TUBE 5
SREETBRASS BRASSWIRE

* TuReE ""s'TEA["E c u1

Wwm, BARAGWANATH& 0N
. 46 W.DIVISION ST
TTHT FOR CIRCULAR. CHICAGO.

AWS Issmsn SAWS

send us their full address for a copy of Em- l

Figures all Examples. Key

operated. Rapid. Accurate
Relieves mental strain.

SengrEncular E I ]F‘G Co.,52-5611linois 8t. Chicago

DOUSEEK POWER?"?
We can supply it with the

Mutur of 1he 19th Centary

to 70 horse

erson’s f ¥~ Book of MA WX, new 18% edi-
tion. We are firat to introduce NATURAL
G AS for beating and tempering Saws with
w wonderful etlect upon improving their qua-

POW!
1 lity and to hness, enabling us to reduc
Cost ﬁ}}f “c;t‘;gehgg;‘; ,,&;;,gg“' to. prices. ress EMERSON, SMI'TH
I aworth, not size, my valuc lies,” & CO. (Lhmted), Beaver Fallg, Pa.

"YOU HAVE SOMETHING

2o live for if you have not seen our new

Y What others hmk of me is stated
e

n catalogue.
CHARTER GAS ENGINE CO.
Lock Box 8, Sterling, Ill.

THE WARDEN MFC. CO.,

Germantown Junction, Phila, Pa.

BOILERS
HORIZONTAT, VERTICAL, LOCOMOTIVE
Manning Vertical Boller, Large H. P. in small space.
W arden Purifier, insures clean water for boilers.
Atkinson Feed Water Heater, no back pressure onengine
BF Send for Catalogue.

PELTON WATER WHEEL
or e

ERGY Gives the highest efficienc;
wa f any wheel in the worl
ER, Slmple and reliable, adapted
po> to every- varle&{ of service,
with heads of 20 feet and up-
. ward, Write for circulars,
B The PeltonW ater Wheel Co.
1214 Main St., San Francisco, Cal,
or 2358 Central Buiiding, Liberty and
‘West Streets, New York.

rr=a <D
CENTURY COLUMBIA,
with Pneumatic Tives. Light, Strong,
Durable, and fully guaranteed.

POPE MFC. CO., 221 Columbus Ave. Boston.

12 Warren St.,, N.Y. 291 Wabash Ave,, Chicago.
Factory, Hartford, Conn.

KDISON
GENERAL ELECTRIC CO.

INCANDESCENT AND ARC LICHT PLANTS.
Stationary and Railway Motors.—Lamps.—Cables.—Safety Devices.

DISTRICT OFFICES.
-Edison Bmldmgﬁﬂ Bay St , Toronto, Can. | Pacific Coast.. Edison B’lding,112 Bush St., 8. Fran,,Cal
-dison Buildiné: %’rnggdstqi (‘lﬁlé::go, 1." Pacific Northwest...Fleischner Building, Portland, Ore.
25 Otis St., Boston, Mass. ' Rocky Mountam ..Masonic Building, Denver, Colo.

Mexican and South American Depnrtment.
European Office

..34 Victoria Street ‘Westminster, London, S. W England.

dison Bmldmg. Broad Street, New York.

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly—52 Numbers a Year,

This widely circulated 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 FEngineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
T1¥IC AMERICAN will be sent for one yeur—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dellars by(,he
publishers; six months, $1.50; three monthg, ®1.00,

Clubs.—Special rates for severpl 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 sealed, and.correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
(0}

THE

Scievtific Qmerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages fuil of en-
gravings, many of which are taken from foreign papers
and accompanied with translated deseriptions. THE
SCIENTIFIC AMKRICAN SUPPLEMENT i8 published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Gecgraphy, Archzology, Astronomry Chemis-
try, Eleciricity, Light, Heat, Meehanical Fugineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering V¥'orks, Merhanmisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT,

Price for the SUPPLEMENT 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
for oneyear for $7.00. Single copies, 10cents. Address and
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New ¥ork,
Publishers SCTENTIFIC AMERICAN,

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECYS' AND
BUILDERS’ EDITION i8 issued monthly. .50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary beok page ; forming a
large and splenddd Magazine of Architectural richly
adortied with elegant plates in colors, and with otner fine
engravings; illustrating the most interesting examples
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 and country, including those of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given. together with full
Plans, Specifications, Sheets of Detafis, Estimates. ete.

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

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.'S INK. Tenth and Lombard
8ts., Philadelphia. and 47 Rose St.. opp. Dnane. New York

Investment vs. Speculation.

lation.”
“Dividend Paying lnvestments."

© 1892 SCIENTIFIC AMERICAN, INC.

It will pay you if you have any money to invest eithér large
or small sums, to send for pamphlet “Investment s. Specu-
Free to any one mentioning this paper.

—Taylor & Rathvon, Deaver, Boston or New York,





