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CRUISER ARMED WITH PNEUMATIC DYNAMITE GUNS,

In our issue of February 28 we presented a plan and
longitudinal section of the cruiser now being built for
the government by the Cramps, and which will be fur-
nished with three of the pneumatic dynamite guns
designed by Licut. Zalinski. We herewith publish a
perspective view_ of the boat, and give a few more de-
tails concerning its construction.

The air from the compressors passes to the main
reservoirs, which, being located along the keel, occupy
space which is of little value. The air is then conduct-
ed to an intermediate or firing reservoir, from whence
it is admitted to the breech of either of the gun tubes.
The storage reservoirs are designed to carry a pressure
of 2,000 pounds to the square inch, while the interme-
diate will carry 1,000 pounds. The capacity of the
reservoirs is such that thirty shots can be fired as
rapidly as the guns can be loaded ; and of these thirty

shots, fifteen can be fired the full distance—which
according to the contract must be one mile or over—
and fifteen at close quarters, which means one thou-
sand yards or over.

The pilot steers, fires, and has absolute control of
each of the independent engines driving the twin
secrews. This systemn, by doing away with the trans-
mitting of orders by voice or signal, places all the
machinery under the immediate control of one man,
who is responsible for the handling of the boat, and
who himself executes what, in the usual way, would be
his own orders. The rapidity thus insured is of the
utmost importance, while the danger of error arising
through excitement, when the boat is under fire, is per-
haps reduced by the placing of all the responsibility
upon one man.

Contrary to the reports which have been circulated,
the cruiser will be American from stem to stern, both

in design and in the material entering into its construe-
tion. Judging fromn the many successful experiments
that have been carried on with the dynamite gun now
at Fort Lafayette, it is most probable that the new
boat will meet the expectations of its projectors.

-

THE SUBMARINE BOAT NAUTILUS,

Our illustration represents the Nautilus, a boat de-
signed for submarine movement by electric power, fur-
nished with means of sinking and rising at will on the
principle devised by Mr. Andrew Campbell, to whose
ideas practical effect has been given by Mr. Edward
Wolseley and Mr. C. E. Lyon. The boat has been con-
strueted by Messrs. Henry Fletcher, Son & Fearnall,
the well known ;hipbuilders, of Limehouse, and its
action was successfully exhibited, two months ago, at
the West India Docks, to Lord Charles Beresford, R.N:,
and other naval officers.
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DISPLACEMENT SINKING AND RISING SUBMARINE

CRUISER ARMED WITH PNEUMATIC DYNAMITE GUNS
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The torpedo, says the Illustrated London News, to
which we are indebted for the illustration and deserip-
tion, may be relied upon to do its deadly work, if it
strikes ; but it cannot be relied upon to strike, when
sent long distances. It is subject to the attack of ma-
chine guns, and may be turned from its course by cur-
rents of water; while naval commanders have learnt
not to lay their ships broadside to a point from which
it may come, but to keep stem on, so that, at sight of
the line of air bubbles which mark the torpedo’s ap-
proach, a turn of the wheel will send it swishing off
through the water. In fact, the torpedo can be of
little use, unless brought by an unseen agency within
actual striking distance of the vessel to be attacked.

So Mr. Andrew Campbell bethought himself how to
construet a boat, of any dimensions, which could be
readily submerged or floated in a safe and simple man-
ner, leaving nothing to chance, and not depending on
the power used for propulsion—a boat practically in-
destructible, efficient in any climate, and ready at any
moment. How to do this was the problem. The notion
that it could be done by simply increasing or decreas-
ing the weight had failed; so had that of propelling
the boat down nose foremost, for as soon as the machin-
ery stopped, she found an even keel, and floated to the
surface. Nor did Mr. Campbell think finality and ab-
solute success had been reached by that better method
adopted by Mr. Nordenfeldt, by which the boat is
foreced down by means of propellers or serews working
horizontally at the side of the boat ; for the capital
fault still remains that submersion is dependent upon
the machinery. The subtle is often explained by the
simple, and it occurred to Mr. Campbell to study
nature a little. Fishes and other animals living in
water rise and sink without using their fins or any
method of propulsion ; it is done simply by contrac-
tion or expansion.

Then the question came, Is it possible to give this
same expansion and contraction to such a rigid strue-
ture as a boat? The idea occurred, and was carried
out, of placing in the hull of a water-tight vessel a
series of metal cylinders, into which are fitted properly
constracted rams, or drums, which can be protruded
or withdrawn by a simple process, governed and

worked by the crew of the vessel, by means similar to
those used in steering an ordinary ship.  The speed of | ‘
rising or falling is easily and perfectly regulated; an'
even keel is always maintained, and perfect safety is |
assured. A torpedo may not simply be taken withinl
striking distance, but may be attached and fired from
a point of safety. The inventor clains that he has pro-'!
duced a boat which is perfectly under control; which
can be kept at any given depth ; which can be raised
or sunk rapidly or slowly; and can be propelled at ten
knots an hour, or floated, or submerged, and may be
kept for hours or days in any position without using a
fraction of the stored propelling power.

The Nautilus is a cigar-shaped vessel, 60 feet long
and 8 feet in diameter amidships, built of Siemens-
Martin steel three-eighths of an inch thick. She is
propelled noiselessly by twin screws, worked by elec-
tric engines supplied from storage batteries of large
capacity. For safety she is divided into four com-
partments, all the projectors and machinery being
contained in one of these, so as to render them under
easy control. Besides the projectors, sheis fitted with
water ballast as well as horizontal rudders ; and, in
case of an absolute breakdown, such as might be
caused by a collision or a similar accident, a turn of a
bolt will enable the crew to release a heavy weight,
and soraise her to the surface. Thus everything is be-
lieved to have been done to insure absolute safety to
all lives within her.

The inventor is so satisfied with the numerous trials
of the vessel, which have taken place in the presence
of many experts of the British and foreign govern-
ments, that it is proposed immediately to lay down
several vessels of from 130 ft. to 150 ft. length, and of '
proportionate beam. Vessels of this size would be able
to keep at sea for several days, and to contain perma-
nent accommodation for officers and erew. Air, under
pressure, is stored on board the Nautilus to an amount
sufficient for three days’ supply, and electric glow
lamps supply light when the boat is submerged.

‘When lying on the surface of the water, only about
ten inches of the central upper portion of the boat is
visible above water line, and this is surmounted by a !
steel conning tower about 12 in. high and 15 in. dia-
meter, and pierced with four sight holes. Entrance
and exit are obtained by means of a manhole on the
deck, which is secured by a water tight joint, and there
is room for six persons in the central portion:of the
boat.
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THE Page Belting Co., of Concord, N. H., has issued
a pamphlet.on the kinds and grades of belting to use'
for different kinds of work, which is calculated to be
of much practical advantage to those dealing in or
putting up belts to run machinery. It has formule to
aid in determining the belting required to transmit a |
given amount of power, suggestions as to the proper!
way of putting up shafts and pulleys, and other valu-l
able and interesting information.
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THE DEFENSE OF NEW YORK HARBOR WITHIN
THIRTY DAYS,

‘We recently suggested a problem for solution—the
defense of New York Harbor, and destruction of a fleet
attacking it, all operations to be comprised within
thirty days. A number of communications have been
received in reference to this subject, but very few of
the writers have fully appreciated the conditions. The
thirty day limit has been generally overlooked.

One writer describes a gunboat with turrets, pro-
tected by rollers, intended to deflect the balls. An-
other proposes submarine boats. Various more or less
elaborate plans for establishing fortifications are sug-
gested. Some plans sufficiently novel and ingenious
may be especially noted. The utilization of the oil
stored in large quantity about our city is proposed.
Pipes are to be laid under the waters of the harbor
and bay, and are to be provided with open jets. On
the approach of a hostile fleet, oil is to be forced out
through the proper lines of pipe, so as to confront or
surround the invader with floating oil. By fire boats
or projectiles, the oil is to be ignited. A sea of fire is
thus produced, through which it may certainly be
doubted if a fleet could penetrate. As a variation on
this plan, the substitution for the oil in such a systemn
of pipes of gas, natural or manufactured, is described.
The air surrounding the vessels could be charged
with enough gas to form an explosive mixture, which
would ignite from the boiler fires of the ships them-
selves. The gas also would overcome and render in-
sensible the crews, if it attained such proportions in
the atmosphere. The barges and other such vessels,
some writers suggest, should be loaded with stone and
sunk on each side of the channel, so as to narrow it.
The channel thus narrowed could be filled with tor-
pedoes. A fleet entering the harbor would neeessarily
come directly over them, and could then be blown up.
A circular floating battery rotated by the tangential
discharge of water, and carrying combined wood and
steel turrets, is another suggestion.

But as will be seen from this 7esume, the full problem
not been grappled with. The port of New York was
to be assumed in its present condition. Within thirty
days the defense was to be organized, only the material
available on such short notice being employed. This
includes the fleet of harbor and river vessels of every
type, the scows and floats of the larger sizes, tug boats,
and even canal barges. Extemporized torpedo systems
might be provided. Neither should it be forgotten
that we are but a few hours from Pittsburg, with its
supplies of iron and steel, and that timber in endless
quantity could be sent down the Hudson River. With
these existingresources, we believe much could be done
within the stipulated time. What we wished to elicit
was an organized plan for utilizing these ready re-
sources only.

Now, owing to the action of Congress in providing
large appropriations, it seems probable that the crea-
tion of a navy is but a question of a few years for us.
The action of this Congress will doubtless influence its
successor, and soon the United States may be a rival of
England in the production of ironclad ships of war
and torpedo boats.

—_———————
SEA TELEPHONY.

A report from Fort Myers, Florida, where Mr. Edison
is sojourning, says that he is working on his sea tele-
phone. The inventor says that already he can trans-
mit sound between two vessels from three to four miles
distant, the one from the other, and he seems confident,
now the principle is established, that he will be able to
increase the distance between his stations as the appa-
ratus becomes more perfect.

The Florida waters are peculiarly favorable for ex-
periments of this nature, because of the absence of
steamers upon them or other disturbing sounds on the
adjacent shores—resembling in their quiet repose the
waters of the open sea, where the inverntion he is
striving to perfect will find its most immportant appli-
cation.

Up to the present time, Mr. Edison has not succeed-
ed in transmitting articulate speech through his sea
telephone, nor is this essential to the success of the
system. By means of submarine explosions, he is en-
abled to form a series of short and long sounds in

, | sequence, and by these, as in the Morse system of tele-

graphy, words and sentences can readily be trans-
mitted.

In the original experiments in this direction, made
by Prof. Trowbridge, and from which these have
sprung, two vessels, each furnished with an electric
generator and a steam, engine, were anchored a mile or
two apart in quiet waters; wires charged with the
current were hung over their sides into the water, the
upper ends being connected with the telephonic
transmitter and receptor. It was sought to send arti-
culate speech between them, and when the two were
quite near together, this, it is said, was readily accom-
plished. Later, however, this seems to have been re-
garded as impracticable, and the system, now experi-

359 mented upon by Mr. Edison, of transmitting short

and long sounds was adopted, and, up to a certain
point, gave no little promise.
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The distance which separates the purely scientific
from the practical success is so wide, however, and the
way is so beset with obstacles, that it is no easy matter
to find, or if found to keep, the right road, and so it
was that these first experiments, valuable as they were,
soon ended, and it remains for the practical man, the
experimenter rather than the student, to take up the
problem and push it on to a solution. Edison ispecu-
liarly titted and equipped for this werk. When in good
health, he is a close and constant observer, tireless and
original. If he succeeds in finding a practical and re-
liable means of transmitting any kind of intelligible
signal through the water between two vessels several
miles apart, a principal cause of disaster on the ocean
will have been removed. Though many ingenious and
admirable contrivances have been thought out of late
years to lessen the dangers of ocean travel, nothing has
been done to prevent -collisions in thick or foggy
weather, which may fairly be said to be the most me-
nacing of all.

It has before been explained in these columns that
the present system of whistle and horn signaling is re-
liable only while favorable conditions prevail, to wit,
in calu weather. At other times, when two vessels ap-
proach one another, only that which is to leeward is
likely to hear the warning whistle or horn ; and when
the wind is abeam or quartering, the direction of the
warning signals is so indefinite as to give little or no
indication of the point whence danger isto be expected.

‘Were the sea telephone perfected, however, collision
in thick weather could readily be averted. Vessels
would keep their telephone warning going, as well as
their whistles, and, while the latter only sounded a
general alarin, the telephone would give the exact com-
pass course of the direction whence each ship was ad-
vancing, and this, too, in time to prevent a meeting.

—_— et r— .

THE SCIENTIFIC AMERICAN—ARCHITECTS’
BUILDERS' EDITION.

We call the special attention of our readers to the
announcement, published on another page, of this in-
teresting and valuable publication. It has now been
issued for about a year and a half, has grown rapidly
in popularity, having attained the largest circulation of
any periodical of the kind. While in general style of
typography it bears aresemblance to the elegance of the
SCIENTIFIC AMERICAN, still its contents and subject
matter are almost wholly different, and it reaches an
entirely distinet, and separate circle of readers. It is,
in brief, a comprehensive Magazine of Architecture,
wherein will be found, illustrated in the most beautiful
manner, the best examples of buildings and the various
subjects thereto pertaining. It is especially full and
abundant in its drawings of dwelling houses of moder-
ate cost. In every part of the country are families who
look forward to the time when they may possess a
home of their own, with all its enjoyments of tranquil-
lity and happiness.

In the selection of plans, and in the supplying of in-
formation relative to buildings and materials, this
beautiful periodical of ours will be found most useful
and valuable.

AND
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The New Health Board President,

Mayor Hewitt appointed, a few days ago, Mr. James
C. Bayles president of the Board of Health for this
city.

The selection of Mr. Bayles for the office is considered
by most persons to be a good one; but when it came to
the knowledge of the politicians around the City Hall
that the appointee was a non-partisan engineer and a
Knight of Labor, it created considerable excitement
among them—not that this class of politicians are so
adverse to the Knights of Labor as their action would
imply ; but the fact was, they were disappointed that
the mayor had the independence to go outside of their
circle and appoint a practical engineer instead of a pro-
fessional politician.

But Mayor Hewitt was equal to the occasion, and
when his motive for making the appointment was ques-
tioned, made the following manly reply :

*I did not know when I made the appointment that
Mr. Bayles was a Knight of Labor, but if I had, that
fact alone would not have made any difference to me.
Ishould have appointed him anyway, because I be-
lieved him to be a competent man for the position.
Had I known that he was a member of the order, I
might have asked him if he approved of the methods
of the Knights, and the manner in which they acted
during the last strike. If he had said he did approve
of them, I should certainly not have appointed him as
president of the Board of Health. But I believe that
Mr. Bayles is opposed to such actions, and would not
for a moment tolerate them.

‘I am not opposed to trade organizations when they
do not violate individual rights. What I am opposed
to" is their dictation and their assumption of the right
to say who shall and who shall not work. Like
Cardinal Gibbous, I find the paper declarations of the
Knights of Labor to be beautitul. I am opposed to

, thein when they violate these paper declarations. Mr.
Bayles I believe to be a sensible man, and I think he

.
>

will fill the place he now holds creditably. He has a
perfect right to belong to any organization he sees fit.
‘What I'm fighting for is liberty of action. If a man
wants to join the Knights of Labor, let him do so, but
don’t let them try to compel other men to join the
organization who do not want to have anything to do
with it.”

O
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Asses’ Milk Diet.

In France, where the authorities do so much for the
protection of the people at large, by their watchful
care to prevent accidents to the work people, and their
extensive provision for the protection and mainten-
ance of homeless children and those of miserable par-
entage, the administration of the hospitals and other
public institutions are constantly experimenting in
the treatment of theirinmates. Quite recently thead-
ministration of the Assistance Publique, in Paris,
has decided to employ asses’ milk at the Hopital des
Enfants Assistes. For a while the administration sub-
stituted goats’ milk for human- milk ;.but the infants
did not thrive upon it. The administration has now
provided ten asses, which are kept in the stables of
the hospital with their young. Each ass is capable
of nourishing three children besides its own young for
the first three months, and two children for the two
following months. After this period it is capable of
nourishing one child until the ninth month.

The superior soothing and nourishing qualities of
asses’ milk over that of the cow, or goats’ milk,
has been long known, and many persons who have
suffered with dyspepsia, and after trying number-
less remedies and been abroad for treatment, have
returned with health restored, the result attributable
to the use of asses’ milk taken warm from the udder.

The writer has in mind a lady who had suffered an
aggravating form of dyspepsia, until her digestive or-
gans had become so impaired that the simplest diet
could not, be taken without producing great distress.
She had been under the care of physicians of nearly
every school of practice in this city, and finally she
was taken to a neighboring city and placed under the
care of a doctor distinguished for his successful treat-
ment of dyspepsia. His system consisted principally
in secluding his patients from their families and friends
and requiring them to remain in bed for several weeks.
After some three months’ perfect rest (for even the
reading of books or newspapers was denied her), and
the daily application of electricity by an assistant of
the distinguished practitioner, and the equally fre-
quent application of oil and rubbing-in process by a
faithful female attendant, the lady had become so
weak it was with difficulty she could get out of her
bed. Her food wasspecially prepared at the chemist’s,
under the direction of the doctor, but every variety
she tried distressed her, and finally, assoon as a little
strength had been restored, she returned to her home
and resumed the milk diet, which, from long experi-
ence, she had found to produce less distress than any
other. The rest cure, as it is called, was, in this lady’s
case, a failure, and what should be the next experiment
to try was a question of serious discussion for some
time, and, with many misgivings as to the result, it was
decided to try a season abroad, andit was in France
the diet of asses’ milk was recommended and tried with
the most beneficial results.

From the observation of the writer, we believe that
suffering dyspeptics and delicate children may be re-
lieved of a great deal of misery and precious lives
saved by the more universal use of asses’ milk, the
virtues of which seem to be better understood on the
Continent than by physicians in this country.

—_— - — —————————

Vulcabeston,

This is the name of a new article, intended to com-
bine all the valuable qualities of asbestos and India
rubber, of which, as its name indicates, it is mainly
composed, although other vulcanizable materials enter
into its composition. It.forms a substance of the
toughness of horn, although it can be made of any
degree of flexibility; it is a non-conductor of electricity,
and stands the severest test of acids, steam, gases, ete.
From its quality of permanently resisting heat, which
has been so long known as the characteristic feature of
asbestos, it has been adopted by the United States
Government for use around steam engines.

One of the most important uses of the new article is
as a moulded piston rod packing ring, made to fit any
sized rod or stuffing box, and to be sprungin place
with a slight pressure, one or more rings being used as
desired, and forming a perfectly tight steam joint.
These rings do not wear the rod as do metal rings, and
they are self-lubricating. The first set made of these
rings has been in use over eleven months, in a Hart-
ford, Conn., manufactory, on an engine run at 280
strokes per minute, and is still in perfect order, and
said to be in as good condition as when first put in.

Vuleanized asbestos piston rod packing in the form
of flexible rope, of all sizes, will not shrink or blow
out, and is especially adapted for use on locomotives
and ocean steamers, and -in other places where loss of
time in repacking is of the greatest consequence, and
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when the use of ordinary steam packings would, con-
sequently, be entirely inadmissible. In consequence
of its great strength and durability, it can be used
wherever metallic packings have heretofore been
necessary.

The new vulcabeston is made into sheet packing,
hard, medium, and soft, in sheets or rolls, in all sizes of
round and oval gaskets, and in hard and medium
moulded piston rod packing rings of all the regular
sizes, any special forms being readily made to order.
The vulcabeston can, if desired, be made of any color,
and is thus well fitted for a variety of ornamental
work and other special uses.

Vulcabeston is manufactured exclusively by the
Johns-Pratt Company, of Hartford, Conn., Mr. Johns,
of the widely known H. W. Johns Manufacturing Co.,
of New York, and whose name has for more than a
quarter of a century been prominently identified with
all manufactures of asbestos materials, being at the
head of the business.

—_— . —-—
Proving the Soundness of an Eye,

In a large factory in which were employed several
hundred persons, one of the workmen, in wielding his
hammer, carelessly allowed it to slip from his hand.
It flew half way across the room, and struck a fellow
workman in the left eye.. The man averred that his
eye was blinded by the blow, although a careful ex-
aminationfailed to reveal an injury, there being not a
scratch visible. He brought a suit in the courts for
compensation for the loss of half of his eyesight, and
refused all offers of compromise. Under the law, the
owner of the factory was responsible for an injury re-
sulting from an accident of this kind; and although
he believed the man was shamming, and that the whole
case was an attempt at swindling, he had about made
up his mind that he would be compelled to pay the
claim. The day of the trial arrived, and in open court
an eminent oculist retained by the defense examined the
alleged injured member, and gave his opinion that it
was as good as the right eye. Upon the plaintiff’s loud
protest of his inability to see with his left eye, the
oculist proved him a perjurer, and satisfied the court
and jury of the falsity of his claim. And how do you
suppose he did it ? Why, simply by knowing that the
colors green and red combined make black. He pre-
pared a black card on which a few words were written
with green ink. Then the plaintiff was ordered to put
on a pair of spectacles with two different glasses, the
one for the right eye being red and the one for the
left eye consisting of ordinary glass. Then the card
was handed him, and he was ordered to read the writ-
ing on it. This he did without hesitation, and the
cheat was at once exposed. The sound right eye,
fitted with the red glass, was unable to distinguish the
green writing on the black surface of the card, while
the left eye, which he pretended was sightless, was the
one with which the reading had to be done.—Poltlery
Gazette.

[ —
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Oxygen in Vital Phenomena.

Some interesting information is given by Dr. B. W.
Richardson respecting the influence, under varying
conditions, of oxygen in vital phenomena (4sclepiad).
It was obtained by inclosing mice in glass chambers
containing atmospheres in which the proportion of
oxygen varied with the experiment, and observing the
time that lapsed before the animals became narcotized
at different temperatures. It was found that, at a
temperature of 55° F., when oxygen and nitrogen were
present in the proportion of 1 and 4 (. e., cominon air),
the animal became narcotized, and died asleep, in one
hour and fifty minutes. In two parts of oxygen and
three of nitrogen, as well as in three of oxygen and two
of nitrogen, the animal remained free from narcotism
thirty minutes longer, but eventually became rapidly
narcotized, and died within two minutes of the same
time. But with four volumes of oxygen and one of
nitrogen, narcotism did not occur for two hours, and
then lasted six hours before death took place, while
with pure oxygen narcotisin was also deferred for two
hours, but only lasted four hours.

When an animal was placed in a vessel five times as
large as those previously used, containing common air,
so that the quantity of oxygen present was equal to the
smaller atmosphere of pure oxygen, narcotism did not
oceur until after nine hours, and death after eleven and
a half hours, which indicates the vital value of nitro-
gen as a diluting agent. In the case of the pure oxygen
the larger proportion of the gas remained unchanged,
and five similar experiments were made before suf-
ficient carbonic dioxide was formed to cause asphyxia.
‘When the temperature was lowered to20° F., the effect
was to reduce the vital combining power to such an ex-
tent that oxygen became practically an anzsthetic gas ;
in pure oxygen the aniimal was narcotized in a few
minutes and died in half an hour, while in common
air the animal remained longer awake, but died in
forty-five minutes. When temperature was raised to
70° and 90° F., pure oxygen sustained life longer than
common air in equal volume, but at 125° F. coma and
death took place in fifteen minutes.
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SAFETY PLATFORM FOR CARS.

The object of this invention is to provide for freight
and other cars a platform at the ends near the top,
for forming a continuous walk for the brakemen, in
order that they may pass from car to car without
danger of falling between. The support of the plat-
formm consists of an iron bar bent twice at right angles
in a horizontal plane, and the ends of which enter
sockets secured in the top of the end of the car, as
shown in the sectional plan view, Fig. 2. Within the

CALDWELL & QUATERMASS SAFETY PLATFORM FOR
CARS.

socket, upon each end of the bar, is a spring so ar-|
ranged as to press the bar outward. Upon the support
thus made is secured a perforated grating, forming the
body of the movable platform. Secured to the end of
the bar is a perforated plate, which overlaps the plat-
form (asshown in the upper view), so that the latter may
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SYMINGTON’S EARLY ROAD LOCOMOTIVES.

William Symington, the engineer, who is generally
acknowledged to be the inventor of the first success-
ful steamboat, was born at Leadhills, in Scotland, in
1763. His father was a practical mechaniec, who su-
perintended the engines and machinery of the Lead
Mining Company at Warlockhead, where one of
Boulton & Watt’s pumping engines was at work.
Young Symington, like Murdock, was placed under his
father’s tuition in the North Country workshop, and,
like Murdock also, he gave early proof of his ingenuity.
He appears at the age of twenty-one to have con-
ceived the idea of applying the steam engine to the
propulsion of carriages. His father and he worked to-
gether to carry the idea into effect, and by the year
1786 they succeeded in completing a working model
of a road locomotive. So efficiently did the model
work, that those who saw the machine expressed such
favorable opinions respecting it, that the difficult
problem of moving carriages on the highway by
steam power appeared to be within measurable distance
of being solved, and Symington was warmly urged
to carry his experiments to a practical issue. Mr.
Meason, the manager of the lead mine, ‘ was so
pleased with the model, the merit of which princi-
pally belonged to young Symington, that he sent
him into Edinburgh, for the purpose of exhibiting it
before the professors of the university and other sci-
entific gentlemen of the city, in the hope that it
might lead in some way to his future advancement
in life.” Moreover, Mr. Meason, who proved to be
his patron and friend, allowed the model to be ex-
hibited at his own house, and invited many persons
of distinction to inspect it, and he liberally offered to
defray any expenses which might be incurred in car-
rying the invention out in practice. The state of the
roads, and the difficulty which at that time existed
of procuring water and fuel, afforded sufficient rea-
sons to induce Symington to conscientiously abandon
the scheme, which, through these causes, he believed,
would only have produced disappointment to his
kind advisers. By referring to the illustration below
of Symington’s locomotive, it will be ,seen that it

—
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SYMINGTON'S ROAD LOCOMOTIVE, 1786.

be moved inwardly underneath the plate. To the outer
edge of the frame is secured a buffer, designed to con-
tact with a similar buffer carried by a like platform up-
on the adjacent car, so that when the two cars meet and
are coupled,the frames and their gratings will be pushed
inward against the pressure of the springs. Arranged in
this way, the platforms will adjust themselves to the
space between the cars, and will always close the space,
so a8 to furnish a continuous walk for thé brakeman.
The platform may be made narrow, as illustrated, or
it and the plate may be provided with hinged exten-
sions, which will normally rest so as to form a walk the
full width of thecar ; but when it is desired to climb to
the top of thecar, the extensions can be folded over
on to the parts to which they are hinged. It is evi-
dent that the frame can be bent, to raise or lower it,
so as to suit cars of different heights.

This invention has been patented by Messrs. 8. H.
Caldwell and R. Quatermass, of Moline, Kansas.

HERR SCHILLER, a well known German architect,
reports some facts which are of interest, as indicating
the radius of the circle of protection of good lightning
rods. On June 17 last, at the viilage of Mottingen,
lightning struck a pear tree 33 ft. high. On one side,
115 ft. away, was a schoolhouse, with a rod _6 ft. high.
On the other side was a church, 328 ft. away, and hav-
ing alightning rod reaching up 154 ft. Both rods are well
placed, and had worked well when tested, and the
level of the foot of the tree is about the same as that of
the two buildings. It isevident, then, if the factshave
been accurately reported, that the radius of the circle
of protection is not more than twice the height of the
m’ .

consisted of a carriage with locomotive behind, sup-
ported on four wheels, the front wheels being arranged
with steering gear. A cylindrical boiler was used for
generating steam, which communicated by a steam
pipe with the two horizontal cylinders, one on each
side of the fire box of the boiler. When steam was
turned into the cylinder, the piston made an outward
stroke ; a vacuum was then formed, the steam being
condensed in a cold water tank placed beneath the cyl-
inders, and the piston was forced back by the pres-
sure of the atmosphere. The piston rods communi-
cated their motion to the driving axle and wheels
through rack rods, which worked toothed wheels
placed on the hind axle on both sides of the engine,
and the alternate action of the rack rods upon the
tooth andratchet wheels with which the drums were
provided produced the rotary motion. Symington
stated that a material advantage obtained by the
mode here employed of applying the power of the
engine was that it always acted at right angles to
the axle of the carriage. The boiler was fitted with a
lever and weight safety valve, and as a whole the
arrangement of the engine and carriage displays much
ingenuity ; but we fear that the rack rods would
prove unsatisfactory, while the traveling speed must
have been very slow indeed. Symington’s road loco-
motive was allowed to slumber, never to have an
awakening, while the inventor turned his attention
to the propulsion of vessels by steam.—Industries.
—_— et —

The Marine Engineer, London, says that F. Schichau,
extensive shipbuilders, at Elbing, Prussia, have built
and have now on the stocks one hundred and fourteen
torpedo boats,
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CLOTHES RACK,

This clothes rack is secured to the inner face of the
door of an ordinary wardrobe, and consists of a ver-
tical support-
ing strip, the
rear edge of
which is re-
cessed and held
to blocks at-
tached to the
doorby serews.
To the strip is
hinged a rect-
angular frame
consisting  of
vertical and
horizontal
pieces, the lat-
ter being pro-
vided with
hooks on each
side. Attach-
ed to the inner
face of the out-
er strip by an
elastic band or
spring is a button, shown in the small view, arranged
to engage with a socket secured to the door and formed
with a centrally slotted arm. The clothes being hung
upon the hooks, the frame may be held in a position
parallel with the door by bringing the button into en-
gagement with the socket. The frame 1nay be swung
open by releasing the button. When the device is to be
used as an independent piece of furniture, the blocks
are screwed to any available support. In this case a
curtain should be arranged above the rack, in order
that all dust may be kept from the clothes.

This invention has been patented by Mr. James S.
Marsh, of Portsmouth, Ohio.

—_— %o
Quality, Not Quantity.

In reply to a letter of inquiry addressed from the In-
dustrial World to the Washburn & Moen Manufactur-
ing Company, of Worcester, Mass., they send the fol-
lowing, which embraces so much good advice, applica-
ble to all lines of industrial pursuits, that we take pleas-
ure in transferring it to our columns:

“If manufacturers in all lines of goods would have
faith enough in themselves, and in the markets of this
country, which are unequaled, and would pay more
attention to the quality of their goods and the eco-
nomies possible in manufacturing, and less to the mere
work of getting rid of their goods without mnuch regard
toprice, a very much healthier condition of things would
obtain throughout the whole country. Every manu-
facturer of a staple line of goods in a fairly good loca-
tion is insured a fair profit from his business by the ex-
tent of the American market, and nothing but unrea-
soning and precipitate competition can effectually
neutralize this wonderful and perpetual condition of
things, <. e., the extent and reliability of the American
market for any and all staple goods.”

<O
——4+0
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IMPROVED STUFFING BOX.

The annexed engraving illustrates a stuffing box
which is the invention of Mr. C. P. Wetherill, of Wood-
ville, Miss. The
gland of the stuffing
box is composed of
twoseparate and dis-
tinct parts, A B.
The part, A, is an
outer flanged plate,
and the other part is
a ring, b, provided at
one end with a
flange, ¢, the outer
surface of which
bears against the in-
ner face of the plate,
A. The part, B, is of
sufficient interior ca-
pacity to contain the
packing, which, sur-
rounding the piston
rod, C, is compressed
against a neck, e,
upon the cylinder
head when the gland
is forcibly held down to its place by the stud bolts, f,
secrewed into the cylinder head. The collar portion, b,
is held against the plate, A, by clips or headed bolts,
g, projecting from the back of the plate and entered,
when the collar is properly turned, through recesses,
k, in the flange, ¢, of the collar, so that on turning the
collar back again to its normal position, with the
recesses out of line with the bolts, the heads of the
bolts will engage with the inner face of the flange, and
lock the parts, A and B, together. This construction of
the stuffing box greatly facilitates the insertion and re-
moval of packing when required, especially in con-
tracted and awk ward places,
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ADJUSTABLE HARROW,

Fig. 1 is a perspective view, Fig. 2 a view of a portion
of the central teeth of the harrow, Fig. 3 a sectional
view on the line x-, and Fig. 4 is an enlarged sectional
view of the axle of an adjustable harrow, the inven-
tion of Mr. William T. Parker, of Eureka, Ind. The
axle is formed with recesses to receive the teeth, and
with round portions to receive the rear ends of the

PARKER’S ADJUSTABLE HARROW.

tongue and its braces. The seat frame or standard is
bolted to the upper face of the pole. To one side of
the standard is secured a segmental toothed rack, and
to the axle is rigidly connected one end of an operating
lever, whose upper end is provided with a thumb lever
carrying a broad catch tooth which is normally held in
engagement with the rack teeth by a spring. The
harrow teeth consist of bars, the upper ends of which
are bent so as tofit the axle closely, and if desired,
each tooth may be held to the axle by a set screw.
From the axle the teeth extend downward, and finally
forward, their lower ends being flattened, and flared
off to the right or left, the teeth upon the right of the
pole flaring to the right, while the others flare to the
left. In this harrow the teeth may be thrown down-
ward by moving the lever backward, and may be held
in that position by locking thelever. This harrow may
be used either upon plowedor unbroken ground, and
may be adjusted to make almost any required depth
of cut.

<O
>0

IMPROVED MOWER.
The mower herewith illustrated is extremely simple
in construction, is not liable to get out of order, and is
so designed that it requires less power to operate it

receive, at diametrically opposite points, pins attached
to the rear ends of levers. The groove is made dove-
tailed to receive balls pivoted on the pins, to lessen the
friction, and to keep the rear ends of the levers in
place against the upper and lower sides of the cam
wheel. The levers are curved toward each other at
the forward side of the cam wheel, and are pivoted at
their middle parts to the central cross bar of the frame.
The forward parts of the levers are parallel, and to
their forward ends are pivoted the inner ends of two
pitmen whose outer ends—in the construction shown in
the lower engraving—are pivoted to the inner ends of
two cutter bars, which are placed side by side upon
the finger bar, where they are kept in place by keepers.
The arrangement of the finger bar and cutter bars is
shown in the small sectional and plan views in the
lower engraving. The cutters attached to the lower
side of the rear cutter bar slide upon the finger bar,
while the cutters of the forward cutter bar slide upon
the cutters of the rear bar. The rear cutters are made
longer than the others, so
that the forward ends of both
sets are in the same vertical
plane. The cam groove is so
formed that the levers, and
consequently the cutter bars,
always move in opposite di-
rections, and a shearing cut
is produced. As the inner
shoe of the fingerbaris hinged
to a suitable fraine, the bar
may be turned up into a ver-
tical position for convenience
in passing from place to place.
This also allows the finger
bar to adjust itself to the sur-
face of the ground.

The mower illustrated in
the upper engraving embodies
the same principles as that
just described, but, as will be
seen from the cut, the general
arrangement of the parts is
very different.

This invention has been
patented by Messrs. J. E. Nieth and C. L. Thomas, of
Independence, Iowa.

—_———tr—
IMPROVED CORN PLANTER.

Secured to the rear part of the main frame are two
hoppers, between which is a receptacle for lime or
other powder for marking purposes. A grain-deliver-
ing slide of the customary construction extends un-
derneath, and operates to liberate modicums of grain
fromm both hoppers. The litne receptacle has a slide
which, when connected with the main slide, moves
synchronously with the latter, and deliversthe mark-

ing powder into a flexible spout,
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the mouth of which may be arrang-
ed so as to deliver the masses of
powder at any desired locality upon
the ground in relation to the de-
posits of grain. Attached tothe hub
of one of the main wheels is a be-
veled gear (Fig. 3) that meshes with
a somewhat larger gear revolving in
a horizontal plane about a stud
extending from a slide which is
confined in ways upon the frame
over the axle. By means of a suit-
ably arranged lever, the large wheel
may be shifted to bring it into or
out of engagemeni with the other.
Secured to one side of the main
frame is an eye bolt, which serves
as a fulerum for a lever attached at
one end to a wrist pin on the hori-
zontal gear wheel and at the other
end to a staple on the grain slide,
so that the revolution of the wheel

NIETH & THOMAS' IMPROVED MOWER.
than the ordinary mower. The drive wheels are rigidly
connected with the axle, to which is attached a large
gear wheel, that ineshes with a smaller wheel on a shaft
journaled in bearings in the rear parts of the side bars
of the frame. To this shaft is secured a cam wheel, in
the face of which is formed a zigzag or cam groove, to

will impart an oscillating motion to

the slide. In the normal condition

of the parts, the operation of the
grain slide is not accompanied by any movement of the
marked slide, and consequently no powder is deposit-
ed ; but by simply moving a lever (Fig. 2), the treadle
of which is within convenient reach of the operator’s
foot, the two slides mmay be made to move with each
other. When it is desired to move the machine with-
out depositing either grain
or marking powder, it is
only necessary for the ope-

NIETH & THOMAS' IMPROVED MOWER,

rator, by means of a suit-
able lever, to temporarily
throw the horizontal gear
wheel out of engagement
with the other, when the
implement may be drawn
from place to place like
an ordinary car.
All further particulars
concerning this invention
' can be obtained by ad-

© 1887 SCIENTIFIC AMERICAN, INC.

dressing the patentee, Mr. Henry Kendall, P. O. box
1010, Xenia, Ohio.
—_———t—
Lime Juice.

A large quantity of lime juice has been exported from
Trinidad in recent years. The simple juice finds a
marketin America, and the condensed juicein England.
A tree yields on an average about ten gallons of juice.
The limes are ailowed to drop off, and then passed first
through the cutter, which rips them open, and next
through rollers and a press to separale the juice.
These cutters, rollers, and press are constructed in a
very primitive way, and admit of great improvement.
The juice is then exported either as it is, or-condensed
by boiling. A barrel of limes yields seven gallons of
juice. The cost of producing lime juice, including
packages, should not exceed 6d. per gallon. The es-

sential oil of limes is extracted from the rind before
crushing by grating on rasps with the hands. The oil

"KENDALL'S IMPROVED CORN PLANTER.

A hundred

thus extracted is called hand made oil.

gallons of juice will yield by distillation about three
quarts of the essential oil.

P voe

MILKING STOOL.

This milking stool is held to the wearer by a waist
strap, and hangs down behind out of the way, leaving
both hands free to carry two pails. As soon as the
wearer is ready to sit down to milk, by merely leaning
slightly forward the stool swings directly beneath the
person, so that it is not necessary to touch it with the
hand. The back or waist board is not designed as a
support for the back, but as a means of attachment
to the waist strap, and to cause the stool to swing
under the wearer as the latter sits down. The lower end
of this board is swiveled to the seat, so that the
wearer can walk into a narrow stall, and sit down
sideways to the cow, when there is not room to turn
and sit down facing the cow, in the first place, and
then turn on the stool so as to face the cow, the stool
itself remaining in its first position. The side straps,
which are arranged as clearly shown in the engraving,

COWAN’S MILKING STOOL.

may be lengthened or shortened as desired by the
user.

This invention has been patented by Mr. A. B. Cowan,
of Hall’s Valley, Ohio.

————tr——
A Problem for the Inventor.

A friend who has seen the ice palaces at Montreal
and Minneapolis suggests that if some ingenious man
would only invent an easy method of preventing ice
from melting, what a handy and inexhaustible supply
of fine building material we should have! Then every
man might cut blocks from the frozen pond or river,

and live in a palace,
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HEELS FOR BOOTS AND SHOES.

The object of this invention is to provide a compara-
tively inexpensive heel, so made and fitted with an ad-
justable metallic wear plate that uneven wear of the
heel or sole of the boot will be prevented, and the
durability of the foot wear will be materially increased.
Fitted in a suitable recess in the body of the heel is an
upwardly projecting flange, formed on an annular
metal plate having a downwardly projecting flange,
which at its outer face stands about flush with the
round back portion of the heel, and also fits against
the rear concavity of the front lift. Within the heel
plate is fitted a leather lift, through which nails or
screws are driven, to hold both the lift and plate se-
curely to the heel, while the plate may be rotated by
applying a knife or hook to any one of a series of
notches made in its outer flange. In this flange is
formed a series of spurs or teeth, shown in the right
hand view, which may be brought to the outer side
portion of the heel by turning the plate, to
prevent the slipping of the boot on icy pave-
ments. As the flange is exposed clear around
the back of the heel, quick wear is pre-
vented ; and as one part wears a little, the
plate may be turned, more or less, to pre-
sent a new edge surface of its flange. Hence,
the heel will always be kept comparatively
true and flat, to prevent running over of the
foot of the wearer at the counter of the
boot, and insure an even wear of the sole,
and thereby increase its durability. The

a clamp for holding the copy holder to the type writer.

The hollow arm is so held to.the bed as to permit of
the edgewise adjustment of the latter.

After the copy holder has been adjusted to suit the
convenience of the operator, the indicator is moved to
the upper line or place of beginning the work. .When
the first line has been written, the rack rod is moved to
turn the ratchet wheel and serew, which will draw the
indicator downward to the next line of copy; and
when the bar is released, the spring will draw it back
to its first position, ready for another movement.
‘When the page of copy has been written, the indicator
is raised to admit another sheet, and then moved to the
top again.

This invention has been patented by Mr. A. H. Mer-
rill, of Sanford, Fla.

_—  ——wttr—
Edison may still Hear Beecher’s Voice,

In the house of Thomas A. Edison, at Llewellyn Park,

method of securing the plate prevents rat-
tling, and deadens very largely the sharp
click, incident to contact with pavements,
of metallic wear plates of this character.

This invention has been patented by Mr. John P.
Gray, Simcoe, Ontario, Canada, who will furnish all
further information.

_————t e —
NOTEBOOK HOLDER AND INDICATOR.

This simple device is for supporting a notebook or
copy in position for convenient reading by a type writer
or type setter, and for indicating the successive lines of
copy, to facilitate correct reproduction. Across the
bottom of the bed or platen is a flange to support the
book or copy, the upper end of which is held by clips.
At the opposite ends of the left hand side the bed has
fixed lugs, in which is journaled a screw carrying a
ratchet wheel at its lower end. The ratchet is engaged
by a rack bar supported in suitable bearings fixed to
the bed, and connected at one end to a spring which
acts normally to draw the bar toward the right-hand
edge of the bed, the teeth of the bar then slipping over
those of the ratchet; but when the bar is moved in
the opposite direction, by the operator grasping its
knob or handle, the ratchet wheel and its screw are
turned.

By means of a collar held by a set screw on the bar, it
is possible to regulate the extent of movement of the
rod, for turning the screw more or less to shift the line
indicator a greater or less distance, as required by the
space between thelines of copy. Held in the outer
ends of the lugs, parallel with the screw, is a rod,
on which the head piece of the indicator is fitted to
slide and turn. The base of the head is formed with
half threads, held in engagement with the screw by a
properly arranged spring. The indicator may be re-
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MERRILL'S NOTEBOOK HOLDER AND INDICATOR.

leased from the screw to allow it to be quickly shifted
to proper position over the copy. Held to the center
of the back of the bed is a hollow arm, in which slides
a rod connected to an extension arm by a tongue and
groove joint, allowing the bed to be swung in a hori-
zontal plane to any required angle, thereby enabling
the operator to use the copy to the best advantage.
The distance of the copy from the type writer may be
adjusted by shifting the rod in or out, and by turning
the rod the copy may be held at any desired inclina-
tion. At the outer end of the curved extension arm is

NS
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GRAY'S HEELS FOR BOOTS AND SHOES.

is a remarkaljle memento of Beecher. The inventor’s
phonograph for impressing on a soft metal sheet the
utterances of the human voice, and then emitting it
again by the turning of a crank, has never been put to
any very valuable use, and Edison has only gained from
it a few thousand dollars in royalties fromm exhibitors.
But he utilized it to make a collection of famous voices.
Since he became fainous, his visitors have included
hundreds of celebrities. Instead of asking them for
their autographs or photographs, he has, in two or
three hundred instances, requested ¢hem to speak a
few sentences into a phonograph. He has kept the
plates in a cabinet, and occasionally he runs some of
them through the machine, which sends out the words
exactly as uttered. Edison is probably the only man
who can revive the silenced voice of the great preacher.
—Philadelphia Times.

The instrument above referred to, the speaking
phonograph, was fully described in the SCIENTIFIC
AMERICAN SUPPLEMENT, No. 115, as long ago as
March 16, 1878. It was subsequently illustrated by
working drawings, half size of the machine, in SUPPLE-
MENT, No. 133. Persons who may like to see engrav-
ings of this curious appliance, which can_reproduce the
voice of the dead, can do so by referring to the volume
of 1878, or have the two numbers mailed to them from
this office for 20 cents.

IMPROVED GRATE-FIRE BLOWER.

The accompanying engraving represents a very sim-
ple and effective device that may be used as an ordi-
nary blower to be applied to grate fires, or it may be
adapted to serve as a deflector
for carrying the dust up the
chimney during the raking of
the fire, and especially while
taking up the ashes from
under the grate. The blower
is composed of four triangu-
lar sections, pivoted together
at their acute angles, to per-
mit of their being folded one
upon the other. When folded,
the apparatus presents the
same appearance, and may
be used in precisely the same
way, as the comnmon blower,
as shown in the left hand
view. But when the parts
are extended, as represented
in the right hand view, the
blower forms a hood or shield,
beneath which there is ample
room to manipulate the fire,
and which so increases the
draught that all the dust will
be drawn up the chimney,
thereby relieving the apartment of the layer of dirt
that usually accompanies every attention paid to a
grate fire. The blower is held in an extended position
by two rods hinged one upon each side of the outer
section, and the free ends of which enter holes in the
inner section.

This invention has been patented by Mr. Chas. D.
Thompson, of No. 240 Fifth Avenue, New York City.
_————

A NEW copper mine has been discovered near Co-
quimbo, in Chili.

[ —
>
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Metallization of Organic Matter,

However cleverly the artist may exercise his powers
of imitation, nature can always excel him, and hence
it is that especial interest attaches to all processes for
preserving natural objects for artistic and decorative
purposes. Among the most recent efforts in this di-
rcction may be mentioned the improvements in the
preparation of organic matter for metallization by
galvanic deposit recently introduced by La Societe
anonyme de Metallisation artistique des Animaux,
Vegetaux, ou autre corps, of Paris, described in the
Industrial Review. This process consists in the em-
ployment of an albuminous liquid, with which the
different substances in question are treated to prepare
them for metallization, and may be thus obtained: A
quantity of snails or slugs are first washed in ordi-
nary water to free them from all eartky or calcareous
matter ; they are then placed in a vessel containing
distilled water, and are left here sufficient time to give
off slowly their albuminous matter.

The albumen thus obtained is now fil-
tered and boiled for about an hour. After
the boiling is added a quantity of distilled
water sufficient to replace that lost by the
boiling, and about 3 per cent of nitrate of
gilver. This liquid is then placed in bottles
hermetically closed and kept in the dark.
It will thus keep without any alteration.
T'o use this liquid for the preparation of the
objects, about 80 grammes of it is dissolved
in about 100 grammes of distilled water. In
this solution the objects are submerged for
a few moments ; they are then placed in a
bath consisting of distilled water with about
20 per cent of nitrate of silver in solution,
and afterward submitted to the action of hydro-sul-
phuric gas to reduce the nitrate of silver adhering to
the albumen-covered surface of the object.

Thus treated, all organic matter is rendered fit to
receive a galvanic deposit ; and the galvanic products
obtained by this process are far superior in fineness
and neatness to those obtained by any other known
process. Even the finest and most minute fibers and
veins, the smallest unevenness of surfaces, and hairs
scarcely visible to the naked eye are clearly discerni-
ble, and come out with striking neatness, the metallic
deposit being of perfectly uniform thicknessand ad-
herence.

Professional Fatigue,

Medical and other professional men often break down
from their inability to keep a regular time for meals.
An eminent doctor says :

‘“ Being often out for,many hours, and becoming too
exhausted to digest a full meal when at length able to
get it, I conceived a plan which answered admirably
well, and which other doctors have gladly adopted. I
provided myself with a small bottle of lime water,
which I add to a glass of milk when passing a dairy
shop; or I put a small flask of the mixture in my pock-
et. A water biscuit with this will keep a 1mman harm-
less on a long fast, and enable him to digest a meal
when he can obtain it.”

Fire and Water, formerly The Fireman’s Journal, of
this city, suggests that grates in second stories are

THOMPSON’S IMPROVED GRATE-FIRE BLUWER.

usually less safe than those below, as the narrower
joists give little room for the boxing of the hearth. It
also adds that grates should be examined carefully to
determine whether the back of the flue is simply a
four inch wall, which is always dangerous at the back
of a grate in a frame house. This can be determined
by measuring the distance the breast extends out from
the wall ; sometimes the breast runs through flush
with face of wall in next room; if so, calculate aw-
cordingly. Proper attention paid to flues and all
connections therewith would prevent many fires.
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Sorrespondence.

Phosphorescent Cranes,
To the Editor of the Scientific American :

In alate issue Mr. Wornsall refers to the phosphores-
cence of cranes, ete. The reason that it is not referred
to in scientific books is that hitherto, as far as my
knowledge goes, very few people have observed it, and

Mr. W.’s testimony is extremely valuable and interest-

ing. I have never doubted that the powder down
patches of some of these birds were luminousat certain
tiines.

Twenty years ago an old hunter and experienced ob-
server told me that he had observed it on the Florida
Reef, and I made a gketch from his description, and it
will be found in an article of mine in St. Nécholas of
May, 1881. Since then I have been unable to find &
single naturalist or collector who has ever observed it,
though several had heard of it. Mr. Hornaday has
probably had as much experience as a collector and
fleld worker as any one in this country, yet he wrote
me some time ago that he had never heard of it. Mr.
Charles Harris, an ornithologist of Pasadena, tells me
that in entering a heronry at night, in Maine, he
noticed a number of lights there, which disappeared
with the birds. C. F. HOLDER.

Pasadena, Cal., March 3, 1887.

Balance Pivots,

It is not too much to say that 40 per cent of watches
that are left for repairs have the balance pivotsinjured ;
at least, there is quite that proportion of them that
would be improved by having these pivots touched up
and burnished. A pair of brassrunnersshould be fitted
to the turns, and kept for this purpose only ; the right
hand runner having a series of small holes drilled in its
one end, on face, to fit various sized pivots as near the
circumference as may be, the runner being turned
away at the back of these holes sufficiently to give
room for operating on the ends of the pivots; on the
other end of this runner a series of facets is made, with
nicks in the middle of them, as beds for the different
sized ‘pivots. On the left hand runner an eccentric
point is made, and a center made in the point to corre-
spond with the pivot beds in the right hand runner. A
very small flat burnisher, with one of the corners round-
ed off, is easily made, and should be kept for burnish-
ing pivots.

If the injured pivot is put in the bed in the turns,
and the burnisher applied to the straight part of the
pivot, then the runner reversed and the end of the
pivot rounded, it will be found that a burr has been
thrown up on the corner, which must be removed and
the operation of burnishing the side and end of the
pivot gone through again. Nothing but a burnisher
should be used in repairing pivots that are damaged in
this way, as if a file or slip of oilstone is used, you are
likely to spoil the pivot ; but the burnisher should be
kept sharp and constantly rubbed on the emery board,
which is the usual thing to rub a burnisher on; but
a lead block with a planed surface is much better, as it
keeps the burnisher flatter and smoother, and a bur-
nisher rubbed on the lead cuts as fast as one with a
coarser surface.—W., J, and S.

_—_——————r———

Inhabitants of Other Worlds.

The Popular Science News presents in a late issue an
article bearing on this subject, in which it sets forth
one reason why such bodies as the 1moon, Jupiter, and
Saturn could not be inhabited by beings of the same
physical constitution as mankind, even supposing thdt
other conditions governing existence there should be
favorable, which is not the case. The argument in
question depends on the action of gravitation at the
surface of these several bodies. Thus, at the moon’s
surface, the force of attraction being very much less
than at the earth’s surface, a being constituted like
man, and endowed with the same muscular energy,
could leap to astonishing distances—clearing, for ex-
ample, a three-story brick house with the same ease
that he would clear a post and rail fence on the earth ;
the elephant would become as light footed as the deer;
a stone thrown from the hand of a thoughtless boy
might fall in an adjoining county before accomplishing
its mission of destruction ; armies could engage each
other in battle at great distances apart ; and all kinds
of labor would be greatly lightened by reason of the
diminished weight of tools and materials. While this
state of things might not render human life, endowed
a8 we have it on earth, impossible on the moon, the
opposite state of things which would prevail on Jupiter
and Saturn would certainly render life, in reality, a
burden. The masses of Jupiter and Saturn, being so
much greater than that of the earth, the correspond-
ingly greater attractions which they would exert would
so impede locomotion that unless endowed with enor-
mously greater muscular power than he is gifted with on
the earth, man would only be able to crawl along as
though his feet were weighted with lead, while the
larger animals, in all probability, would be crushed by
their own weight,

The Use of Steam.

For years economy in fuel has been the subject of
much study, and has caused a vast amount of discus-
sion, and has been primarily responsible for many
types of steamm generators and attachments, patent
settings, and cheap fuels, all possessed of varying
degrees of merit, or otherwise, as the case might be.
This question seems to the writer* to have been studied
by engineers and manufacturers to the exclusion of a
proper consideration of the economical use of thestean
after it is generated, with the single exception, per-
haps, of its use in engines for power purposes, which
branch has received much attention, in spite of which,
any decided improvement in their performance does
not appear to have been recently made, and the en-
gine remains a very wasteful machine, although, if we
glance at a few of the legion of advertisements of as
many makers, and read the claims therein set forth, it
would appear that little or nothing remained to be ac-
complished in this direction. But we hear so much
said of the amount of fuel used and wasted, and the
great cost of furnishing steam in our manufacturing
establishments, it will be well to consider where it goes
in some of the more ordinary cases, and call attention
to the amount absolutely necessary to do certain kinds
of work. We shail consider but a few of the many es-
tablishments requiring steam in the production of their
goods, and first we will consider its use in a paper mill,
not for the whole plant, but for one or two principal
departments only, and for illustration we will assume
that the mill produces five tons of finished paper
daily.

The felted paper, as it passes from the squeezing rolls
to the drying ecylinders, carries from 60 to 70 per cent
of water by weight; probably the average is not far
from 65 per cent. It will therefore be seen that we
have to evaporate 6,500 pounds of water per day, and
that, too, from alow temperature, to do the drying alone.
To this must be added the loss due to condensation
resulting from the loss of heat from the exposed sur-
faces of the drying machine and its connections, which
will be from one-third to one-half of a pound of water
per hour for each square foot of exposed surface, ac-
cording to circumstances.

The rotary bleacher will, if of the usual size, require
about three thousand pounds of steam to bring it to
the boiling point, and the radiation from it will result
in the condensation of about 180 pounds of steam per
hour.

The heating of the mill, the pipes in the drying Iofts,
and all exposed pipes will require about one-half pound
of steam per square foot of surface per hour to make
good the loss by condensation. ’

In bleacheries for cotton cloths and yarns, one pound
of water evaporated in the generators will bring to a
boiling point five pounds in the bleach, to which must
be added the loss by radiation of heat. Dye-becks,
scouring and washing machines, ete., will require steam
in the same proportion. Cotton yarns, cotton in the
bat, stockinet goods, etc., as they come from the hydro-
extractors, carry about 38 per cent of moisture, in fact,
several weighings by the writer of goods from the ex-
tractor and from the drying rooms showed a variation
of less than 1 per cent fromethe above.

Light ducks, drills, and jeans were found to contain
about 50 per cent of moisture by weight as they passed
to the drying cylinders, and by carefully collecting and
weighing the water of condensation from the driers, it
was found to agree very closely with the amount which
estimates showed would be required to evaporate the
quantity of moisture carried by the goods, as stated
above, after making due allowance for the loss by radi-
ation of heat from the exposed surfaces of the drying
machines. It should be mentioned, however, that the
quantity collected has in every case exceeded, though
but slightly, the estimated amount required.

A tentering machine operated in a closed room, with
the temperature varying from 132 to 140 degrees Fahr.,
condensed slightly more than one-half pound of steam
to each square foot of coil per hour, the steam pressure
varying from 35 to 40 pounds per square inch ; had the
pressure been higher, the condensation would have
been greater, and more work could have been done.

Of woolen yarns the writer has not had so good an
opportunity to ascertain the quantity of water remain-
ing to be evaporated, but from limited trials made
would expect it to range from 50 to 60 per cent.

We have touched, and but lightly, some of the pro-
cesses requiring a large quantity of steam, and would
add that this quantity is absolutely necessary under the
most favorable conditions. One fact should never be
lost sight of by the manufacturer, viz., whenever ma-
chinery is put in that requires steam in its operation,
the sharp cowpetition among the different makers of
such machinery leads to their estimating and claim-
ing, as features of such machines, the consumption of
the minimum quantity of steam to do a certain amount
of work, while similar causes tend in the opposite di-
rection in the rating of the capacity of steam genera-
tors, that is, they are usually rated at their maximum
capacity. This not infrequently leads to puttingdown

*F. 8. A. in The Locomotive, published by the Hartford Steam Boiler
Inspection and Insurance Company,
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insufficient boiler power, thus causing disappointment
and dissatisfaction.

From the foregoing, it will be seen the amount of
steam necessary to do certain kinds of work is very
considerable, and no arrangement can be devised that
will in the least degree render the amount any smaller.
In addition to the amount actually required to do the
work, there will always be a certain amount lost by
condensation in pipes, etc.,, and this quantity may
easily become quite a large amount, as the following
case will illustrate. A boiler to be used for heating
purposes only was put in, andits capacity was suffi-
cient to just supply the radiators and nothing more,
under the most favorable conditions. The system as
arranged had a very large quantity of piping, its only
fault, as otherwise the arrangement was good. When
started, the whole system seemed a failure, and gave
great dissatistaction. Investigation disclosed the fact
that the supply and return pipes alone had radiating
or cooling surface enough to condense all the steam the
boilers could economically generate.

So we find steam carried long distances and in many
directions, in our large manufacturing establishments,
and the heat lost in this manner sometimes bears no
inconsiderable proportion to the whole amount used.
It should also be borne in mind that the higher the
pressure and temperature, the greater will be the pro-
portion of loss from this source.

—_—————t - —
Danger Lurking in the Chimney Top.

‘* Observer,” in the 8t. Louis Miller, says: A long ex-
perience in burning wood fuel in both heating and
cooking stoves has brought out a danger point in this
combustion that may throw light on some of the un-
explained fires that froin time to time occur in both
city and country, and especially in the country. Being
much annoyed by rain running down inside the flue, I
procured a sheet iron cap for one flue and a fire clay T
cap for the other. After that time I was every now
and then troubled with the flues being on fire, and in
several instances the roof took fire outside. After a.
long experience of this kind the iron cap was removed,
and no more fires have been in that fiue or on the roof
of that building.

This led to a close watch over the other building,
which had the stove pipe enter into a fire clay pipe flue
of six feet, endingin a T top on the outside. The fire
clay flue rises through anattic. The frequency of fires
led to very careful examination into all the associated
conditions. Thus I find that the colder the weather is,
there is not only increased combustion, but increased
condensation of the elements of the wood carried up in
the sinoke, and, striking against the top of the cap, is
retarded in its emission, and water and a tarry sub-
stance containing an inflammable oil is thrown back
down the flue, and gathers on the top and around the
openings of the top, often dropping on the roof. This
substance is easily ignited, and the flue, the top, and
the matter on the roof all burn with great force, and
is a source of great and constant danger.

Experiments show that angles, bends, or numerous
pipes entering the same flue, by retarding or impeding
the direct draught, tends to this deposit by favoring
condensation. The process is similar in action to the
retort. It is the production of an empyreumatic oil by
the destructive distillation of wood.

I have tried burning zine, sulphur, salts, ete., but all
fail; direct draught, no obstruction by caps, and fre-
quent troublesome cleanings are the only preventives
of the danger. The soot, of itself, has little or no in-
flammability. Attention to this subject may be of
value both to owners and insurance companies, and
scientists may find a way by which to utilize the in-
flammable products which enter so largely into all our
domestic enjoyments.

This whole subject of domestic combustion is worthy
of close attention, as being associated with interests
and dangers of very great importance.

A Serious Railway Accident,

On the morning of the 14 inst., while a train of nine
passenger cars on the Boston and Providence Railway
was passing over an iron Howe truss bridge that
spanned south at roadway near Boston, the bridge sud-
denly gave way, after the engine and three cars had
passed over ; the remaining portion of the train, con-
sisting of six cars, was precipitated into the street 25
feet below. All the cars were crowded with passen-
gers going in to Boston to their accustomed avoca-
tions. What added to the horror of the accident was
that the cars plunged down one upon the other, so
that the forward cars that fell were then again crushed
by the weight of others. It is estimated that about
forty persons lost their lives, while about one hundred
were wounded. Theexact cause of the breaking down of
the bridge has not yet been ascertained, but is believed
to be due to its weak and rickety condition and lack
of thorough examinations. Each of the cars was pro-
vided with a safety stove, and the value of the inven-
tion - was - effectively proved, as the stoves were found
intact, with their doors locked. This shows that car
stoves may be made safe, if the railway managers
choose to make them so.
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SCIENCE IN TOYS
vIm.

THE SCIENTIFIC USE OF THE TOY MAGIC LANTERN.

A toy magic lantern is generally considered as worth-
less as any piece of apparatus one can own. Usually,
in these instruments, the source of light is unsatisfac-
tory, the light is wasted, and the little light finally
rendered available is passed through imperfect lenses,
yielding results which are anything but pleasing. Gen-
erally, toy lanterns have been made without conden-
sers, and almost without exception they are found to
be of an odd size, which will not receive an ordinary
lantern slide, so that the user must remain content with
the daubs usually accompanying such instruments.
Recently, however, some improvement seems to have
been made in toy lanterns. The writer, in looking
about for a toy lantern suitable for this series of ex-
periments, came accidentally upon a type of lantern
which'in cheapness, compactness,generally good design,
finish, and efficiency excels all others with which he is
acquainted. Still it has a serious defect, that is, con-
siderable spherical aberration. This can be easily
remedied by replacing the front lens of the objective
—which is a double convex of four inch focus—with a
meniscus (periscopic) spectacle lens of the same focus.

This lantern is shown in side elevation in Figs. 1 and
2 respectively. 1t is made of several sizes, but the size
which costs $3.75 or $4 is as small as can be used to
advantage in the experiments illustrated in the an-
nexed engravings.

The lantern is 124 inches high, including chimney ;
the cylindrical body is 5 inches in diameter and 6%
inches long. The back of the body is closed by a spun,
concave reflector. The condenser is a double convex

‘jects a very good picture, 6 feet in diameter.

introduced is one-sixteenth of an inch too narrow for
average slides, but, if desirable, a clever tinsmith can
correct thie in a very short time.

It is not intended to treat of the projection of pic-
tures with this instrument ; but it may be said, in pass-
ing, that the lantern, when altered as suggested, pro-

VERTICAL ATTACHMENT.

A little
camphor added to the kerosene increases the light
perceptibly, and a clean chiinney and clean lenses go a
long way in the utilization of the light.

The number of interesting experiments which may | consists of a plate of glass to which is secured a ring of
be successfully performed with this little lantern is!| tin, by means of a cement composed of pitch, gutta

surprising. Certainly a long evening of rational and

- of cactus or \fern.

| at an angle of 45°.

[MarcH 26, 1887.

The slide thus prepared is placed in the lantern, and
the point of a knife blade is introduced between the
upper corners of the glass plates. Upon the smallest
separation of the plates, arborescent figures will appear
on the screen, which will grow as the platesare further
separated, appearing as shown in Fig. 3 like a growth
On removing the knife blade, the
plates will be drawn together by the rubber bands, and
the figures will disappear. The experiment may be
repeated again and again with the same charge of
vaseline, but it will, in time, become so thin as to re-

quire renewal.

In Fig. 4 is shown an attachment for converting the
instrument into a vertical lantern. The objective is
removed from the lantern, and a cigar box of suitable
height is arranged with its open side next the front of
the lantern. In the box opposite the condenser of the
lantern is arranged a piece of ordinary looking glass
In-the top of the box is made a
hole for receiving the objective. In the box, an inch and

| ahalf from its upper end, is arranged a horizontal trans-

parent glass plate, and above the glass plate the box is
cut away diagonally across the corners, leaving only
material enough in the end to hold the objective. A

| second mirror, arranged parallel with the first, is sup-

ported over the end of the objective, and serves to
throw the image on the wall. If the experimenter will
be satisfied with images on the ceiling, the second
mirror may be dispensed with.

The tank shown in Fig. 5 is designed to hold various
liquids used in experiments in the vertical lantern. It

percha, and shellac, equal parts, melted together. In

TOY MAGIC LANTERN.

lens, 234 inches in diameter and 4 inch focus. The rear
lens of the objective is a double convex, 234 inches dia-
meter and 5% inch focus, and the front lens is, as al-
‘ready stated, 4 inch focus and its diameter is 134 inches.
The optical combination is not the best that can be
devised, but it answers a very good purpose.

The lamp has a kerosene burner of approved type, and
is provided with a tall chimney, which insures perfect
combustion and a white light. The reservoir of the
lamp, as well as the objective tube and lantern chim-
ney, are nickel plated. The space in which slides are

ARRANGEMENT FOR PROJECTING APPARATUS.

instructive amusement may be gotten out of the lan-
tern with little expense beyond the cost of the instru-
ment itself, and with very little trouble.

The production of cohesion figures on the screen is a
simple and interesting experiment. Between two glass
plates.of a width suitable for the lantern is placed a
small amount of vaseline, either plain or colored with
alkanine or aniline. The plates are pressed together
until all of the air is expelled, and a thin film of vaseline
remains. The glasses are then clamped together by
means of two stout rubber bands.

this tank may be placed clean water. A cambric
needle, carefully laid on its side on the surface of the
water, will float, and the needle and depression in the
water formed.by the needle will show plainly on the
screen. If the needle be magnetized, it may of course
be attracted and repelled by a magnet. A few bits of
gum camphor thrown on clean water will move about
in a curious way, A few drops of a solution cam-
phor in benzole, dropped on the water, yield very
interesting results. Curious effects are produced
by a drop of some of the essential oils. The oils

== SRR

PROJECTION OF COHESION FIGURES, AND OTHER EXPERIMENTS,

© 1887 SCIENTIFIC AMERICAN, INC.



MarcH 26, 1887.]

of cinnamon, coriander, and lavender, are examples.
In Fig. 6 is shown the method of projecting a piece
of apparatus; in the present case, a radiometer. The
objective is removed from the lantern, and supported
a short distance in front of it, and the apparatus is
placed hetween the lantern and objective.

In the case of the radiometer the heat of the lantern
causes radiometer to revolve, so that it is seen in
motion on the screen.

In Fig.7 is shown a simple devwe known as the
opeidoscope. It consists of a short paper tube, having
a thin piece of rubber stretched over it and tied. A

THE OPEIDOSCOPE.

small piece of mirror is cemented to the center of the
rubber.

The perforated card shown in the corner of the en-
graving is inserted in the lantern, and a pencil of
light is allowed to fall on the mirror, and when dif-
ferent notes are sungginto the open end of the paper
tube, the reflected pencil of light will form intricate
figures on the wall.

In Fig. 8 is shown the method of projecting the
spectrum. The card shown above the lantern has a
central longitudinal slit about three-sixteenths inch
wide. This card is inserted in the lantern, and the

PROJECTING THE SPECTRUM.

slit is focused on the screen. An ordinary glass
prism is now placed in front of the objective, and
turned until the best effects are secured.

In Fig. 10 is shown an experiment in double refrac-
tion. The perforated card shown in Fig. 11 is inserted
in the lantern, and the objective is arranged as de-
scribed in connection with Fig. 6. The aperture of the
card is focused on the screen, and a crystal of Iceland
spar is placed between the lantern and the objective.
Two images of the aperture of the card will appear on
the screen, showing that the ray has been divided or
doubly refracted by the spar. A permanent mounting

DOUBLE REFRACTION.

for the spar may be arranged as shown in Fig. 12, the
spar being mounted in a cork fitted to a tube adapted
to the lantern front.

In Fig. 13 is shown a device for producing a luminous
fountain. A tube is fitted to the rear half of the ob-
jective tube and closed at the rear end by a glassdisk,
cemented in by means of the cement above described.
The front end of the tube is closed, with the exception
of an orifice three-eighths inch in diameter, in which
is inserted a smooth tube about one-half inch long. A
nipple projects from one side of the fountain tube, for
receiving the rubber supply pipe, which may either be

Srientific Qmevican,
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connected with the house water supply or it may be
used as a siphon, taking water from an elevated pail or
tank. Only a small head is necessary to secure the
desired results. The stream will be illuminated through-
out its entire length, if a smooth flow of water is
secured, and it may be tinted by inserting colored
plates of glass in the slide receiver.

In Fig. 14 is shown some curious effects of refraction.
A portrait is placed in the lantern, and in front of it is

LUMINOUS FOUNTAIN.

placed a piece of wrinkled window glass, which is
slowly moved back and forth, the curvedsurfaces of the
glass producing distortions of the face which are some-
times ludicrous.

In Fig. 15 is shown a kaleidotrope, which illustrates
persistence of vision. A card having several circles
of small perforations, say one-eighth inch, is cemented
at its center to one end of a short spiral spring, the op-
posite end of the spring being cemented to a plate of
glasswhich fits in the
lantern. By placing
this slide in the lan-
tern and striking the
card so as to cause it
tovibrate in different
directions, a great
variety of curves will
be described on the
screen by the light
spots, and owing to
the persistence of vi-
sion,these curves will
be seen as continuous
lines.

A disk of perforat-
ed cardboard or tin
pivoted centrally to
a plate of the same material, as shown in Fig. 16,
exhibits a certain phase of interference when it is
placed in the lantern and the disk is revolved slowly.
This is a very simple device, but it is well worth the
trouble of making.

Fig. 17 shows a cardboard disk provided with radial
slots, and pivoted on the end of a handle. Itis
designed to be whirled in front of the lantern tube, to
interrupt the light beam, to show the effects of inter-
mittent light on moving objects.

The slide shown in Fig. 18 is designed to show the
tiring of the eye, by the observation of
a semicircular light spot on the screen,
for a considerable length of time, then
quickly providing a similar spot, hav-
ing the same illumination, for compar-
ison.

This slide is made by cutting in a slip
of pasteboard two semicircular holes,
with a bar between, then arranging a
card to cover the lower semicircular
hole, while the upper one is open. The
card is attached to one end of an elastic
band, the other end of the band being
fastened to the pasteboard slip. The
card is provided with a string, by
which it may be held in place over the
lower aperture of the slip. After the
slide is exposed in this condition for a
few seconds, and the eye becomes
wearied by viewing the white spot on
thesecreen, the card is released, and the
rubber withdraws it from the lower semicircular aper-
ture, when both halves of the circle will appear, and
although they are equally illuminated, the half longest
onthe screen will appear much darker than the other.
The slide shown in Figs. 19 and 20 is designed to illus-
trate the wave theory of light. The plate, Fig. 20,
which fits the lantern, is made of a glass photographic
negative plate, exposed and developed to render it
opague. A number of parallel scratches are formed
one-eighth inch apart in the film by means of a large
needle. The slide, Fig. 19, should be of the same width
as the plate, Fig. 20, but three or four times as long.

REFRACTION.
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Upon this slide, which is also a piece of negative glass,
is scratched a sinuous line, covering about one-third the
width of the plate. This line is easily made by the aid
of a sheet metal pattern laid out by means of compasses.
By placing the plate with the parallel seratches in the
lantern, and moving the slide over it, a series of dots,
representing ether particles, will be seen to move up
and down on the screen without advancing, but the
waves formed by the dots move on. '

KALEIDOTROPE.,

In Fig. 21 is shown a device for illustrating the com-
pression and rarefaction of air in sound waves. This
slide differs from the other in having a single straight
slit on one glass, and on the other glass a series of
sinuous slits gradually advancing in position in the
series. By moving the long plate over the short one,
series of dots representing air particles will be seen to
advance toward and recede from each other.

In Fig. 22 is shown a vertical tank which is thin
enough to enter in the place of a slide in the lantern.
This tank is formed of two plates of glass and a seg-
ment of a fruit jar packing ring. If one ring is not
thick enough, two
may be used. The
rings are coated on
opposite sides with
shellac varnish, and
immediately placed
in position between
the glass, and the
glasses are bound to-
lgether by means of
stout thread or, bet-
ter, fine wire. The
tank may be used
immediately.

The following are,
in brief, some of the
experiments to be
tried with this tank.
Place in it clean water, and while it is in the lantern
drop in a small quantity of ink.

Try aleohol or glycerine in water, in the same way.
Put in a weak solution of nitrate of silver, add a drop
of solution of common salt. To a weak solution of
blue litmus add a little vinegar or other acid. The so-
lution turns red ; add a little ammonia, and the solu-
tion again becomes blue. These are striking experi-

: \&\\\\‘.

PERFORATED TIN AND APER-
TURED DISK,

“| ments, and there are many others equally good. By

placing two wires in the tank, filled with acidulated
water (Fig. 24), @:«r
and attachinga
battery of suffi-
cient power to
the wires, the
decomposition ~ —— e - "
of water may sr.mz sxowme m TI‘B.ING OF THE
be shown.

In Fig. 25 is shown a device for exhlbltmg refraction.
A card, having a slit one-sixteenth of an inch wide and
about two inches long, is placed in the lantern, and in
front of it is held a strip of plate glass. Solong as the
glass is parallel with the card, no effect is produced ;
but when the glass is held at an angle with the face of
the card, the line of light passing through the slit is
bent aside or refracted.

Magnetic curves (Fig. 26) are shown on the screen by
placing the magnet on the vertical attachment, placing
on the magnet a glass plate, sprinkling on the glass a
few iron filings, and then gently tapping the glass to
cause them to arrange themselves in curves.

The chem- s
ical thermo-
meter (Fig.
27) is pro-
jected after
warming it
until it is
quite blue,
then dip-
ping it into
a glass of
cold water
in the fleld of the lantern. The changes from blue to
pink are very pretty. The change begins at the outside.

By coating glasses with solutions of various salts,
crystallization may be seen in progress on the screen.

By means of a simple magnetic needle mounted on a
point cemented to a glass plate, and used in the verti-
cal attachment, various experiments in magnetism may
be performed.

No attempt has been made to treat the subject ex-
haustively, but enough has been suggested to show
that a considerable amount of experimentation may be
done with a cheap lantern and easily made accessories.

G M. H,

LIGHT-WAVE SLIDE.
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ROUGERIE'S ANEMOGENE.,

Monseigneur Rougerie, Bishop of Pamiers, in France,
has been laboring to establish experimentaliy the
theory that the rotation of our earth must be the prin-
cipal cause of the currents and windsin our atmosphere.
Ordinary text-books, such as used at schools, explain
that the regular winds, the trade winds, and monsoons,
for instance, are due primarily to the action of the sun;
the rotation of the earth being regarded asa secondary
factor. In Ganot’s ‘‘Physics’ the explanation isnuch
as follows :

*“The air above the equator being gradually heated,
rises as the sun passes from east to west, and its placeis

-supplied by the colder air from the north or south. The

direction of the wind, however, is modified by this fact,
that the velocity which this colder air has derived from
the rotation of the earth—namely, the velocity of the
surface of the earth at the point from which it started
—is less than the velocity of the surface of the earth at
the point at which it has now arrived. Hence the cur-
rents acquire, in reference to the equator, the constant
direction which constitutes the trade winds, <. e., from
the northeast on the northern, and the southeast on
the southern hemisphere.”

This means, in other words, that the sun creates &
wind from the poles to the equator, blowing from the
north on our hemisphere. The rotation of the earth.
changes this wind into a northeast wind, but the ro-
tation is not the cause of the wind.

Monseigneur Rougerie takes exception to this view.
He does not at all deny that a great many atmospheric
disturbances result mainly from differencesin tempera-
ture. If air above a certain area is heated more than
over adjacent spaces, it expands, becomes lighter, rises,
and flows off in the higher altitudes toward the colder
regions. The equilibrium at the surface of the earth is
destroyed at the same time as the barometric pressure
on the colder area is greater; we have, therefore, on
the surface a current of -cold air rushing toward the
wariner spaces, the velocity of which dependsupon the
difterence in barometric pressures. All winds so pro-

-duced, however, even if we include the monsoons of
the Indian Ocean, are of a local character. And since
Monseigneur Rougerie has mechanically, without ap-
plying heat, imitated the mnonsoons, he is all the more
inclined to assign the primary cause of the air currents
to the rotation of the earth.

Monseigneur Rougerie affirms that an artificial terres-
trial globe, in rotation in the surrounding air, produces
‘on its surface air currents similar to those of the atmo-
sphere ; and his ‘* anemogene,” or wind producer, shows
the ordinary trade winds, the equatorial and tropical
calins, the return trades, the monsoons, ete., so that
his theory, as we shall more fully see, is certainly based
on good experimental data. - His first rather primitive
apparatus is illustrated in Fig. 1, which needs little ex-
planation. The leather cord, C D E, passes over two
pulleys, D and E, and imparts motion to a vertical
shaft on which the two globes, A and A,, are fixed.
The frame, F, is of iron, and about 18 in. high; the
box, G, serves as a stand or case for the apparatus.
The globe, A (about 10 in. in diameter), was not per-
fectly sinooth, but was provided with a number of me-
ridional lines in relief, simply to produce
a sufficient agitation of the air particles.
Light fragments of down suitably suspend-
ed, or flames, were used to indicate the di-
rections of the currents. The globe, A,
(83in. in diameter), revolved in water in
the basin, B, and pieces of down com-
pressed to free them from air served as
indicators.

The speed of rotation appeared unim-
portant, though certain speeds showed
certain phenomena best. The results
were similar, both for the air and water
media. On this point Monseigneur
Rougerie states that * the rotation of a
sphere in a mediuin less dense than itself,
liquid or gaseous, always produces simi-’
lar currents.” Fig. 2
represents the results
obtained, and showsthe
harmony between the
wind currents produced
with this primitive ap-
paratus. Inconsidering
this diagram, we must
bear in mind that the
ordinary assumption ex-
plains those currents as
arising from differences
in barometric pressure
due to differences in
temperature, while
Monseigneur Rougerie
bases his theory on dif-
ferences in air pressure
directly due to therota-
tion.

We have already
spoken of an ascending
current in the equato-

i
i

rial region. This is the current a a of the sketch. 'The
rising warm air flows back in the higher regions toward
both poles, sinking slowly, and partly coming down to
the surface at the tropics in a deseending current (2 2,
Fig. ?), and returning toward the equator as trade
winds from northeast and southeast (e e, Fig. 2), thus
forming the first circular curve. The arrows, e e, point
south and north, and the anemogene seems to be at
fault on this point. In addition to the stronger cur-
rents, marked e e, there is, however, another current not
indicated in the sketch. As the air between the tropics
travels more slowly than the globe itself, rotating from
west to east, a current frowm the east is generated. This

a (@

current combines with e to form the ordinary north-
east or southeast trade wind. For the latitudes be-
tween the tropics and polar circles we have mainly, on
our hemisphere, southwest winds, the so-ealled return
trades, which have sunk down to the surface (o o, Fig.
2). Monseigneur Rougerie explains the tendency toward
the west in these latitudes by the air there having a
greater velocity than the surface of the earth. His ex-
perimental evidence is, however, not strong on this
point. The reaction to the return trade, o o, is an as-
cending current, # %, near the 60th degree, which partly
returns toward ¢ ¢, and partly joins the original current
from the equator toward the poles. Both united form at
the poles a descending current, ¥ y, which afterward
reaches the surface as a southerly (or northerly) wind.
These views account for the calm belts near the equa-
tor and the tropics, where the ascending and descend-
ing currents without horizontal motion are suddenly
influenced by stronger trades and counter winds, caus-
ing the violent tempests which characterize the so-
called calms.

In the volume* in which the then Abbe Rougerie
first advanced these theories, he based them mainly on
the charts of M. Brault, which are used by the French

* Les Courants Atmospheriques autour d’un Globe en Rotation. Limo-
ges, 1879.

Navy, and on the works of Le Gras, Privat-Deschanel
and Focillon, Reclus, Glaisher, Maury, Gifford-Pal-
grave, and others. Somewhat fancifully he assumes,
in analogy with the rings of Saturn and the belts ob-
served on Jupiter, that our atmosphere extends to a
greater height at the equator than at the poles, sothat
the earth should carry with it a sort of atmospheric
ring. We cannot follow him here in his interesting
calculations, by which he wishes to prove for the North
Atlantic basin that thae simple rotation suffices to pro-
duce the barometric differences and the respective
winds with their mean directions and velocities ; but
we may mention that there exists a remarkable agree-
‘ment between his caiculated isobars and those deduced
from the observations of Dr. Wojeikow.

Monseigneur Rougerie soon replaced his first globes
by a much larger one in relief, which he is still perfect-
mg, so as to make it more and more similar to our
planet. This more recent anemogene, of which wegive
a view in Fjg. 8, is a hollow sphere, 128 meters (4 ft. 2
in.) in diameter, and supplied with little vanes placed
5 degrees apart. Ordinary vanes would permit of ob-
servations only after the globe has come to rest; little
needles are, therefore, fixed to the shaft ends of the
vanes, which on the inside of the globe mark the po-
sitions of the vanes; and the globe is composed of seve-
ral spherical shell pieces, so that hundreds of observa-
tions may be taken in a few minutes while the globe is
rotating.

The assistant places himself inside the sphere and
moves with it. A bell announces the number of ro-
tations, that is, days. An equatorial velocity of 2 to 4
meters (6 ft. to 13 ft.) per second is supposed to be suf-
ficient. The reliefs are as exact as possible, but a hun-
dred times too high ; this has been found necessary to
make the vanes respond to the modifications which the
relief of the continents effects in the wind directions.
This new anemogene reproduces perfectly the trade
wind on all oceans ; the equatorial calms, their irregu-
lar distribution on the northern and southern hemi-
sphere, and on the three oceans, and their sidden tem-
pests ; the transition of the northeast trades into the
southwest monsoons of the Gulfs of Bengaland Oman ;
the great ascending current on the equatorial belt, and
the line of minimum pressure there; the descending
current of the Azores Islands, and the center of maxi-
mumn pressure there ; a similar descending current di-
rected toward the area of maximum pressure in the
South Atlantic, between St. Helena and the south coast
of Africa; the two descending currents on the poles,
right from the zenith, which must have a climatic in-
fluence ; the southeast trade on the sea near Teneriffe,
and the well known wind from the west near the top
of the Peak.

There are also imperfectly reproduced the variable
winds which occur between the tropics and the 50th
degree, hoth north and south latitude ; and also the
winds in the zones between the 50th parallels and the
polar circles. These imperfections cannot be wondered
at. The apparatus is much too small, and the medium
comparatively much too dense; the anemogene can
never be more than a most modest approach to what
the model of our planet ought to be. The main diffi-
culty appears to be to give to the anemogene the proper
atmosphere. The earth has a limited atmosphere, di-

minishing in density

with the altitude; the

anemogene is rotating

in a medium of com-
paratively infinite ex-
tension, which has a
uniform density. Hence
it probably results that
the direct effects, the
ascending equatorial
eurrents, and the trade

winds are so well charac-
terized ; while the indi-
recteffects, as the return

ROUGERIES ANEMOGENE,
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trades, appear less dis-
tinct. Nevertheless, the
results claimed must be
called remarkable.
That so easily ex-
plained a phenomenon
as that of the monsoons,
which simply appear to
be land and sea breezes
on larger scale, directly
traceable to the sun’s
rays, should here ap-
pear as a necessary con-
sequence of the rotation
of the earth, will not be
accepted without some
hesitation ; and as long
as the experiments of
Monseigneur Rougerie
remain untested and
unconfirmed, their ap-
parent results will prob-
ably be questioned. Yet
there seems no doubt
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that we must acknowledge the cardinal point of Mon-
seigneur Rougerie’s theory, that the rotation of the
earth is the principal cause of our atmospheric cur-
rents, and not the heat rays of the sun. Weneed hardly
‘mention that Monseigneur Rougerie fully grants the
great importance of relief, character of the surface, and
other local factors, and especially also of the sun rays,
but only in the second place. Whether the sun is thus
to be partially relieved of one of his many onerous
duties or not, further investigation will probably dis-
close. At any rate, the subject is a most interesting
one.--Engineering. '

PP wo
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THE PRINCIPLE OF INERTIA.

In treatises upon physics and mechanics, inertia is
defined as that property of matter which prevents it
from putting itself in motion when it is at rest, or from
bringing itself to a state of rest when it is in motion.
As we have before stated, it is by virtue of the princi-
ple of inertia that dust is expelled from our

people who had not fled took refuge on the heights
of Cimies, where there were about 2,000 Americans,
English, and Russians living under canvas. After
the first shock, the Count and Countess d’Eu and
the Duc de Nemours, who inhabit the villas des Carou-
biers and Graziella, took refuge in their gardens, camp-
ing in the open air. On the other hand, the King and
Queen of Wurtemberg had not left their house. The
military authorities had pitched a large number of
tents on the public places and squares, in order to pro-
vide shelter for the women and children ; at night the
soldiers patrolled the streets.

The steeple of the German church in the Rue Augs-
burg was thrown down. At the Church of St. Etienne,
the spire and bell were shaken from their position, and
fell through the roof into the church. The most seri-
ous accident, however, was at the Ecole Maternelle in
St. Etienne. The house was completely shaken down,
and the schoolmistress, Madame Cheylon, was buried

clothes when they are beaten, every particle of
it tending to astate of rest. Although we have
cited numerous experiments on the principle of
inertia, we shall mention another one, which
has been pointed out to us by Mr. H. Gilly,
licentiate of sciences.

Upon the forefinger of your left hand, held
vertically, lay a visiting card, and upon this
place a silver dollar and try to remove the card
without touching the coin. Inorderto do this,
give the card a smart fillip with the fingers of
the right hand and it will fly to a distance, leav-
ing the coin balanced upon the forefinger. Care
must be taken to give the fillip in an exactly
horizontal direction, and in the plane of the
card, as shown in the accompanying figure.—
La Nature.
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EARTHQUAKE ON THE RIVIERA,

On Wednesday, February 23, early in the
morning, the shores of the Mediterranean and
the Gulf of Genoa, including both the French
and the Italian coast, from Cannes to Spezia,
were visited by a terrible earthquake, which destroyed
.some hundreds of lives. Its worst effects were felt
along the Italian Riviera, west of Genoa, but espe-
cially between Oneglia and Savona, the central part
of that coast, round the headland of Cape delle
‘Melle, and in the small towns or villages of Diano
Marina, Bajardo, and Bussano. The fashionable health
resorts of English and foreign families within the
French frontier, particularly Nice and Mentone, have
suffered considerably ; while Cannes, Monte Carlo, and
-the Italian seaside town of Bordighera, eleven miles
‘fromm Mentone, as well as San Remo, were more
fortunate. Inland, both through Piedmont and in the
south of France, and to the east of the Gulf of Genoa,
the shocks were felt nearly a hundred and fifty miles
from the sea, affecting Lyons, Turin, Lombardy, and
‘Tuscany ; but the destruction of buildings and loss of
life took place chiefly on the Genoese western shore.
None of the English residents or
visitors has been killed.

The first shock, or series of five
quick shakings, was perceived, at
Nice, two minutes after six o’clock
in the morning; the second was
about eighteen minutes afterward,
and the third at twenty-five min-
utes to nine o’clock; but the two
latter shocks were slight. People
ran shrieking from many of the
houses at the second shock, which
brought down some buildings al-
-ready shaken by the first; and in a
few minutes every open space in the
town, the Jardin Public, the Place
Massena, Place de la Liberte, and
other places were full of an excited,
frightened mob of women and
children.

The number of houses at Nice
which were so much injured as to
render it dangerous to enter them
is about sixty. The inhabitants of
almost all the top floors abandoned
their homes. In addition to people
living in tents, numerous families
took up their quarters in coaches,
covered vans, and carts of all de-
scriptions. The bathing cabins
along the sea shore were let out as
living rooms. On the Promenade
des Anglais the stands raised for
the Carnival were used for people
to sleep in. The directors of the
Casino had thrown open that estab-
lishment as a shelter for the fright-
ened people. The fear of more
shocks of earthquake was so great
that about 10,000 people, foreigners
and inhabitants, left Nice on Wed-
nesday. The greater number of

EXPERIMENT ON THE PRINCIPLE OF INERTIA,

in the ruins. She was quite dead when, by the efforts
of the sapeurs pompiers, the body was recovered.

Cannes escaped almost without any serious damage
to property or accidents to persons. At Cannesand at
Antibes, when the second shock of earthquake oc-
curred, the level of the sea sank over three feet, and
thenrose about six feet, before resuming its ordinary
level.

At Mentone, the head Post Office and the villas
Cipollino and Molinari are in ruins. The earthquake
at Mentone is described in the following letter to us
from Lieutenant-Colonel A. F. Bingham Wright :

* Just as the day was breaking, on Ash Wednesday,
we were roused from our sleep by a fearful noise and
by the violent shaking of the room, with the crash of
falling masonry and breaking glass and china. There
was, of course, no doubt about the cause. It was an
earthquake shock, and one of the most violent I ever

EFFECT OF THE EARTHQUAKE AT THE ECOLE MATERNELLE AT ST. ETIENNE.
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experienced ; and I expected every moment to find the
house falling with us. We dragged our little boy out
of his bed, fortunately untouched by the falling rub-
bish, and rushed for the stairs just as we were, for
there seemed no time to spare, if we wished to get
down alive. Having got the child down in safety, we
returned to aid our friends, and found a gentleman
and his little girl were both buried under the debris,
in rooms close to ours. With frantic exertions, they
were both recovered ; the father much hurt, but the
child, most providentially, quite uninjured. She was
completely covered, not merely by loose rubbish, but
by masses of stonework so heavy that the ladies who

- were trying to rescue her had not strength to move it.

I helped them with all my might, and we were fortu-
nate enough to get at the right spot to find her, and to
get her out before she had suffered from want of air.
While we were doing so, another severe shock came,
but, fortunately, not enough to add much more to the
ruin, and, in a short time, all were out of doors.

*‘During the day and night there were fre-
quent shocks, but, as a rule, diminishing in
force. I noticed that a wave of disturbance
came on about every three hours; but there
were other shocks as well. Hardly any one
on the west side of Mentone slept in a house
that night. We lay on mattresses under the
orange trees in the garden of the Hotel de
Venise, close by ; some under an improvised
tent. Though but little mention has been
made of Mentone, I believe it has suffered
more than any other place on this part of the
coast. Ihave, since the occurrence, passed in
daylight along all the Riviera from there to
Marseilles, spending some hours at Nice ; and
nowhere is there a twentieth part of the dam-
‘age visible. Mentone, in fact, has much the
appearance of having undergone a bombard-
ment. It is sad, indeed, to see this lovely
place reduced tosuch a state. The accompany-
ing rough sketches were taken hurriedly in a
pocket-book, but may be of interest.”

The destruction of houses at Oneglia was con-
siderable, and at Savona ; fourteen were killed in those
towns. In the province of Porto Maurizio there are a
considerable number of villages in the mountainous
districts built in terrace fashion upon the side of hills.
Scarcely any of these have escaped ; the buildings on
the upper slopes first collapsed, and crushed down on
those below. At Bajardo, a small town of about 1500
inhabitants, when the first shock was felt, the inhabit-
ants, men, women, and children, rushed in mad af-
fright to the parish church, where, upon their knees,
they implored divine protection. The priests moved
about among the terrified people, trying in vain to calm
their fears. Suddenly a severe shock caused the mas-
sive walls of the church to bulge, and in another
moment the edifice collapsed, burying beneath its
ruins several hundred people, of whom nearly 300 were
killed or terribly mutilated. At Bussano, a village of
800 inhabitants, successive shocks razed to the ground
nearly every house, and beneath
the ruins lie one-third of the popu-
lation, with no prospect of rescuing
any alive. At Diano Marina, most
of the houses fell, killing 250 persons.

In the city of Genoa, the ducal
palace and other houses were dam-
aged. At the Carlo Felice Theater
a masked ball, the crowning fete of
the Carnival series, was in progress.
The first shock caused a panic; the
dance was instantly stopped, and
the fantastically dressed people
flocked into the streets. Reyond
Savona all railway traffic has been
suspended ; in several places huge
masses of stone, loosened from over-
hanging cliff-brows, threaten to fall
at any moment. No further shock
occurred after the night of Wednes-
day, February 23.—The Illustrated
London News.

Furniture Polish.

The subjoined simple preparation
will be found desirable for cleaning
and polishing old furniture : Over
amoderate fire put a perfectly clean
vessel. Into this drop 2 ounces of
white or yellow wax. When melted,
add 4 ounces pure turpentine ; then
stir until cool, when it is ready for
use. The mixture brings out the
original color of the wood, adding a
luster equal to that of varnish. By
rubbing with a piece of fine cork, it
may, when it fades, he removed.
—Eclectic Medical Journal.

AN English and American syndi-
cate isformed to work the coal fields
in Zacatecas, Mexico.
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ENGINEERING INVENTIONS,

A car seat has been patented by Mr.
Uriah Smith, of Battle Creek, Mich. It has a reversible
back linked pivotally to the arms, and a head rest con-
necwd pivotally to the ends of the seat back, so that
when a passenger leans against the seat back the pres-
sure has the effect to lock the head rest securely in
place.

A furnace for steam boilers has been
patented by Mr. Zachary T. Reno, of New Orleans, La.
It is 8o built that a fan forces a mixture of air and gas
from the smoke etack through a tube into hollow per-
forated grate bars, discharging the same directly into
the fire, thus facilitating complete combustion and
utilizing the smoke and gases.

An electric railway signal has been
patented by Mr. Charles D. Tisdale, of Boston, Mass.
It is an improved arrangement of circuits, relays, and
signal magnets, for displaying a signal when a train
enters a section and withdrawing it when the train
leaves the section, there being for each section two or
more semaphores, two relays, two batteries, and a line
wire with the track rails.

A rail joint has been patented by Mr.
Edwin M. Cooke, of Hot Springs, Ark. Combined with
two adjacent sleepers and two rails having their ends
united midway between the sleepers is a jacket fitting
the rails at their juncture and extended down between
aud snugly against the sides of the sleepers, the ends of
the rails being so united as to form practically a single
rail, and be also firmly and solidly supported.

A car starter has been patented by Mr.
Joseph M. Erts, of Poughkeepsie, N. Y. The axle of
the car has sliding clutches and loose gear wheels, each
baving a clutch to receive the teeth of the sliding
clutches, in combination with auxiliary shafts and a
coiled spring, with other novel features, whereby the
stopping of the car will store up power to assist in its
starting.

PPy

AGRICULTURAL INVENTION.

A seed planter has been patented by
Mr. Jacob W. Van Order, of Arlington, Oregon. This
invention covers a novel construction and combination
of parts in a machine where the seeds are dropped close
afteran opening plow, and the soil pressed into the
furrows upon the seeds by runners, it being capable of
ready adjustment to plant sugar cane, corn, potatoes,
etc.

Py
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MISCELLANEOUS INVENTIONS,

A fire escape has been patented by
Mr. Henry S. Holland, of Wilmington, Va. It consists
of a device of a frame and drum with radial projections
and a lever, the apparatus being one which can be
quickly adjusted and easily used by an unskilled
person, in order to regulate the descent of a rope which
is calculated to carry a person escaping.

A clothes washer has been patented by
Mr. James T. Campbell, of Sugar Grove, Pa. The in-
vention covers a combination of upper and lower cylin-
ders, in which pistons are operated by a crank to force
hot air and water through the clothes, by which they
may be thoroughly washed with economy of time and
labor without injury to the garments.

A letter box has been patented by Mr.
Cér] F. Teller, of Offenbach-on-the-Main, Germany.
This invention covers a letter box and a bag or pouch,
whrich are dependent upon one another, so that one can-
not-be-opened or closed without the other, and the box
can be emptied of its contents without the letters being
handled by the operator.

‘A lamp attachment for sad irons has
been patented by Mr. Henry C. Fox, of Evansville,
Ind. Itis adapted for heating a hollow reversible sad-
iron, and is calculated to heat the iron more uniformly
and perfectly, the construction being such that the
flame may be intensified and regulated at pleasure, with
other novel features.

A tricycle has been patented by Mr.
Charles C. Anderson, of Morgan City, La. The inveu-
tion consists in attaching to each end of a treadled
crank shaft a grooved wheel, whereby motion is com-
muhicated to the main crank by means of pitmen, in
conrection with novel details in the construction of the
frame and steering bar.

A pencil sharpener has been patented
by Mr. Archibald C. McKinnon, of San Francisco, Cal.
It consists of a block with two conical cavities, one
lined with metallic plates carryingknives or cutters and
the other lined with sandpaper, the cutters for removing
most of the lead and wood as required, and the sand-
paper for finishing.

A lounge has been patented by Mr.
Henry Burgess, of Chicago, Ill. It is a piece of furni-
ture jointed together in such manner asto form a box,
with a hinged seat, which is the cover of the box, mak-
ing a receptacle for dresses and other articles, while it
can be taken apart for convenient transportation and
storage. N

A heat regulator has been patented by
Mr. Mifflin W. Baily, of Pottstown, Pa. It is a register
with two openings controlled by a valve and adapted
for connection by pipes with the smoke pipe and ash
pit of a furnace, so that the draught of the furnace may
be regnlated from the apartment within which the heat
is delivered..

A journal for milk separators has been
patented by Mr, Peter Peterson, of Reinbeck, Iowa. It
consists of an axle fitted in a bearing and supported by
a steel disk, resting on a ball supported by a second disk,
and fitted in a recess in the bearing, the ball having so
little frictional contact that it is not liable to get hot,
and always centrally supporting the axle.

A cash carrier has been patented by
Mr. Joseph Btarr, of New London, Conn. It has a
buffer bar loosely held and provided with springs, so
thatthe car can receive no injury from coming in con-
tact with the stop blocks, a slight forward movement of
the hand upon the lever causing the car to traverse the
wire, and the device being cheap of construction. -

A wash bench has been patented by
Mr. Otis Shepardson, of Sturgis, Mich. It has two
standards to receive the mechanism of &« wringer, with
other short standards on either side pivoted to longi-
tudinal bars, so that they can be folded up, and when
opened out will constitute a bench for a wash tub on
each side of the main standards.

A mould for casting printers’ leads and
small furniture has been patented by Mr. Gustavus F.
Kimball, of Topeka, Kansas. Tt isa mould wherein the
side bars or formers are reversible and detachable, and
united to clamps on either side by tongues and grooves,
so that any form of leads, slugs, or small furniture can
be cast expeditiously.

A foot rest for stoves has been paten-
ted by Gertrude H. Woodworth, of Algona, Iowa. It
consists of a frame to receive the upholstered upper
surface of a foot rest, the under side of the frame hav-
ing clamping arms adapted to attach to the foot rail of
a stove, and the portion of the footstool adjacent to the
stove being protected by a zinc strip.

A combined deck and dumping scow
hasbeen patented by Mr. Franklin P. Eastman, of New
YorkCity. It hassliding hinged doors, inclined floors
leading to the sides of the doors, which form either a
puart of the deck on each side or a peaked section in the
center of the scow, with devices for sliding, opening,
and closing the doors, and other novel features.

A tap valve and tapper for casks has
been patented by Mr. Richard Teichmann, of Brooklyn,
N. Y. A spring valve is arranged in the tap hole of
each barrel or cask as a permanent fixture, and there is
furnished therewith a special opening or tapping device
fitting over the valve seat and drawing the spring valve
open by means of a hook and a latch or lever.

A device for winding up counter-
weights has been patented by Mr. Victor Popp, of
Paris, France. The invention consists of a system of
antomatically winding up counterweights for trans-
mitting or accumulating power by the employment of a
fluid, liquid, vapor, or gas, under a constant or variable
pressure, the apparatus embracing a variety of novel
features.,

A crown piece for bridles or halters has
been patented by Mr. Daniel T. Chambers, of Mans-
field, Ohio. All the pArts of the crown piece are
stamped by a die out of a single piece of leather, which
is made in such shape that it can, on dampening, be
readily moulded into the best natural form, while avoid-
ing the expense of stitching and the discomforts to the
horse of lapping joints.

A wagon brake has been patented by
Mr. Noble E. Thompson, Jr., of Clark’s Mills, Pa.
The invention covers a novel construction and combina-
tion of parts for a brake designed to automatically lock
the wagon when stationary, applied draught automati-
cally removing the brake, and when descending a hill
the action of the horses in holding back tending to
apply the brake with increased force.

A snow plow has been patented by
Mr. Almeran Roberts, of Hanover, Me. It consists of a
strong timber frame, the forward portion carrying ad-
justable cutters, and the rear portion carrying scrapers,
the design being to break up and distribute the snow
over the roadbed, and press it down to form a compact
and even road, displacing the greater portion and leav-
ing only enough for use in the road.

A shoal water alarm has been patented
by Mr. Louis Frik, of Philadelphia, Pa. The invention
covers the combination of an electric circuit and signal-
ing devices with conducting lines, in connection with a
small anchor which is suspended at any desired depth,
but on striking the bottom establishes an electric circuit
and causes a bell to ring which indicates that the vessel
is in shoal water.

A flaxseed separator has been patented
by Messrs. Lorenzo S. Welker and Harry Kiffe, of
Beaver Creek, Minn. The construction is such that an
air blast strikes the sheet of flaxseed as it falls from
the hopper, and carries away straws, stems, etc., while
the screen upon which the seed falls has apertures to
allow the fiaxseed to pass through, but will not pass
kernels of grain, large seed, etc.

A clamp for holding plowshares has
been patented by Mr. George W. Thorp, of Conway
Springs, Kansas. It isa clamp that allows a pivotal as
well as a sliding movement, for holding the two wings
of a plowshare together during welding or sharpening,
so that when the wings are placed in proper relative
position for welding, the clamp will prevent any slip-
ping.

A hay press has been patented by Mr.
William A. Laidlaw, of Cherokee, Kansas. This in-
vention covers an improvement in that class of presses
known as perpetual or continuous, with followers op-
erated by a reversible sweep. allowing them to be
thrown back by the elastic rebound of the hay or other
material to be pressed, and embraces a novel construc-
tion and combination of parts.

A seam dampener has been patented
by Mr. Frank Baldwin, of New York City. It is a
device s0o made as to form a miniature hand foun-
tain, having at its lower end a valve and spindle,
the latter arranged to operate the valve and run in con-
tact with the garment, so that slight pressure will open
the valve and permit a flow of water, for convenient
use in laundries, etc.

Wall paper forms the subject of a
patent issued to Mr. William Campbell, of New York
City. This invention covers the ornamenting of the
paper with dry pulverized coloring material, coating the
surface first with glue or other adhesive, and then
sprinkling the colors while the paper is at the same time
beaten from the under surface and made to travel con-
tinuously, giving solid colors in part and variegated
ones in part, of a rich and handsome appearance.

A puzzle has been patented by Mr.
Henry Oellrich, of Detroit, Mich. It consists of two
leaves of pasteboard so connected by straps that when
the Jeaves are opened the straps act as hinges, one pair
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being near opposite ends of the leaves, the other nair
near the center, and having two similar folding pack-
ages, one on one side of the inner straps and the other
on the opposite side, so that either package may be
exposed by the holder without detection by the casual
onlooker of any deception.

A billiard ball has been patented by
Mr. George E. Phelan, of New York City. Itisa com-
bined ivory and composition ball, the ivory core having
a protective covering or layer, of celluloid, zylonite, or
other fibrous material, the core being of such size as to
perfectly maintain the shape of the ball, using but little
composition, but making the balls cheaper, as old balls
can be returned and thus used as well as smaller pieces
of new ivory.

A Dbilliard table cushion has also been
patented by the above inventor. It is an India rubber
cushion, having a tube placed in a longitudinal perfora-
tion near the operative edge, the tube being made of
band rubber, gutta percha, celluloid, metal, or other
suitable material, and operating to distribute the force
of the impact of the ball, and supplement the elastic
spring of the rubber cushion.

SCIENTIFIC AMERICAN
BUILDING EDITION.

APRIL NUMBER,

TABLE OF CONTENTS.

1. Elegant Colored Plate of a Country House, cost-
ing $1,800, designed for future enlargement,
with two floor plans in colors, a large sheet of
details of same, with 15 diagrams showing ele-
vations and details of construction, with full
specification of same, bills of estimate, etc.

2. Elegant Colored Plate of a Dwelling at Orange,
N. J., costing $5,000; with plans of floors in
colors, sheet of details, elevations, etc., 12
figures, specification, etc.

8. Page Drawing in perspective of a Cottage cost-
ing $3,000, with floor plans.

4, Page Drawing of a Country Dwelling in brick,
costing $5,000, with fioor plans.

5. Perspective Drawing of St. Andrew’s Church,
Phenix, R.I., of moderate cost, with specifica-
tion and floor plan.

6. Drawing of an Ornamental Business Front and
City Residence. ]

7. Elevations and floor plans of a Cottage costing
$1,000.

8. Drawing in perspective of a Residence at Long
Branch, N. J., of moderate cost, with two
pages of elevations, plans, with specifications.

9. Two pages of plans and elevations of a Double

Country House at Buttonwood, R. I., cost
$5,000, with specification.

. Perspective and floor plans for a Summer
Hotel, two pages.

Two pages showing Stark’s Design in perspec-
tive of proposed Monument to General Grant,
New York, with plans.

Page drawing of the Great Nave, Cathedral of
Mexico.

13. Drawing of the Pulpit, Church of the Holy

Cross.

14. Design for an Ornamental Gate.

15. Two pages of Designs and Working Drawings
of Ornamental Plaster Work, with directions
for execution ot same.

16. Perspective drawing of an English Country
House.

17. Miscellaneous Contents: Floors and Ceilings,
Ancient and Modern. By E. Powell Carr, Con-
sulting Architect, New York: a valuable
paper.—Useful Hints on House Building.—
Shingles in Modern Architecture.—Diamond
Point Nail Set.—Adjustable Wood Measuring
Rack.—Redwood Logging.—Grano-Metallic
Stone.- Black Birch.—Maple Flooring.—Water
Tight Roofs.—Slate Roofs.—A Small Ice
House, illustrated,—Mineral Wool as a Alling
for fioors and walls, illustrated.—The use of
mortar during frost.—Practical remarks on
House Painting, exterior and interior.—Corru-
gated Iron Ornamental Ceilings, illustrated. —
Together with a variety of other interesting
articles and illustrations, too numerous to
mention; and a Compendium of Manufactur-
ers’ Announcements, illustrated by upward
of one hundred engravings.

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; form-
ing, practically, a large and splendid  MAGAZINE
OF ARCHITECTURE, richly adorned with elegant
plates in colors and with fine engravings, illustrat-
ing the most interesting examples of Modern
Architectural Construction and allied subjects.

The Fullness, Richness, Cheapness, and Conve-
nience 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.
et ————

NEW BOOKS AND PUBLICATIONS.

SANITARY EXAMINATIONS OF WATER,
AIR, AND Foop. By Cornelius B.
Fox, M.D., F.R.C.P. Lond. Phila-
delphia: P. Blakiston, Son & Co.
1887. 110 illustrations. Pp. 563.

The title of this work expresses prettly accurately its
contents, It is stated to be designed for the use of
medical health officers. The different methods for de-
termining organic matter in water, such as Frankland’s,
Wanklyn & Chapman’s, and the permanganate test, are
treated of. Koch's determination of bacteria is briefty
described, but is considered rather outside of the scope
of the work. S8olid residue, chlorine, hardness, and all
the prominent factors in water analyeis find a place
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in the work. Practical points as to the time required
in performing analyses, keeping records, form of re-
port, etc., are spoken of at length. The analysis of air
for carbon oxides, for sewage emanations, etc., forms
an interesting part of the book. Food analygis is the
concluding subject. About an equal number of pages
are devoted to water and to air analysis respectively,
and about half this space to food analysis. The ap-
pendix coutains lists of apparatus, chemicals, useful
tables, etc. An index closes the book. The illustra-
tions are chosen with judgment, and form a thoroughly
useful part of the work.

* * Any of the above books may be purchased

through this office. Address Munn & Co., 361 Broad-
way, New-York.

WBusiness and Personal.

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

All Books, App., etc., cheap. School of Electricity,

N.Y.

SoUTH BEND, IND., Mar. 1, 1887.

H. W. JOENS MFG. Co.,

87 Maiden Lane, New York.

.GENTLEMEN : We have in use over fifty thousand feet
of your Asbestos Roofing, some of it for eight years. In
fact, thelargest part of our mammoth plow works are
covered with it, and shall want more.

Very respectfully,
SOUTH BEND CHIILLLED PLOW CO.
J. C. KNOBLOCK, Prest.

A business man, of several years’ experience abroad,
is returning, and will take a few good foreign patented
articles for introduction in any country. For terms, etc.,
apply to Baker, P. O. box 176. Baltimore, Md.

Achromatic Telescope Lenses. F. W. Gardam, 36
Maiden Lane, N. Y.

Vises.—No screwing. T. C. Massey, Chicago, Ill.

Wanted—To communicate with manufacturers of
starch machinery. K. Beyschlag, Nebraska City, Neb.

Boiler Shop Tools Wanted—One steam riveter, 6 foot
post ; one plate planer, 1634 ft.; one punch, 36 inch reach,
with spacing table; one set of 16 foot bending rolis; one
horizontal flange punch. Above tools must be heavy
and first class. May be new or second-hand. For Sale—
One set of Niles pulley machinery, as good as new. Ad-
dress Frick Company, Waynesboero, Pa. Give prices and
full particulars.

Wanted—Small engine, gas or other kind, to drive
two or three small printing presses. Address Deseronto
News Co., Deseronto. Ont.

Forthe latest improved diamond prospecting drills,
address the M. C. Bullock Mantg. Co., 158 Lake St.,
Chicago, 111.

Link Belting and Wheels. LinkBeltM. Co., Chicago.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

Protection for Watches.

Anti-magnetic shields—an absolute protection from all
electric and magnetic influences. Can be applied to any
watch. Experimental exhibition and explanation at
** Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F. 8. Giles. Agt., or Giles Bro. & Co., Chicago,
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Woodworking Machinery of all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.

Concrete patents for sale. E. L. Ransome, S. F., Cal.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready.

The Knowles Steam Pump Works, 4 Washington
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue. in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

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

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
‘“LAttle Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

Cutting-off Saw and Gaining Machine, and Wood
Working Machinery. C.B.Rogers & Co., Norwich, Conn.

If an invention has not been patented in the United
Btates for more than one year, it may still be patentedin
Canada. Costfor Canadian patent, $40. Various other
foreign patents may also be obtuined. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Billings’ Patent Adjustable Four and Six Inch Pocket
Wrenches. Billings & 8pencer Co., Hartford, Conn.

Curtis Pressure Regulator and Steam Trap. See p.- 45.

Pat. Geared Scroll Chucks, with 8 pinions, sold at same
prices as common chucks by Cushman Chuck Co., Hart-
ford, Conn.

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

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co.. 112 Liberty St., New York.

Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia, Conn. Send for circular.

Tight and Slack Barrel Machinery a specialty. John

Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.
Catarrh Cured.

A clergyman, after years of suffering from that loathsome
disease, catarrh, and vainly trying every known remedy,
at last found a prescription which completely cured and
saved him from death. Any sufferer from this dreadful
disease sending a self-addressed stamped envelope to
Dr. Lawrence, 212 East 9th St., New York, will receive
the recipe free of charge. . -

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Iron Company, Trenton, N. J.

Lick Telescope and all smaller sizes built by Warner
& Swasey, Cleveland, Ohio.

Send for catalogue of Scientific Books for eale by
Munn & Co., 361 Broadway, N. Y. Free on application.
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HINTS TO CORRESPONDENTS.

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

llelel-e&;'(:elf to former articles or l;1ensw:1-s should
give date of paper an or number of question.

Inquiries not zunawere«s)‘l 1gne reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re%y to all either by letter
or in this department, each must take his turn.

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

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) W. C. H. writes: 1. About what is
the air pressure on &8 window glass when the weather
outside registers zero and temperature inside is at 100°
Fah.? How hot would it require to be for outdoor
air pressure to break common window glass, say 24
by 36 inches? A. The difference in pressure due ta
difference in weight of air at temperatures given would
be slight. It would not be possible to make such dif-
ference great enough to break the glass, hut the differ-
ence in tension on the glass from variations of temper-
ature sometimes causes breakage with comparatively
small changes in the weather. 2. How is prepared
glue made? A. See answer to query 14 in SCIENTIFIC
AMERICAN of February 26. 3. What does the small let-
ter *“M” on the silver dollar denote? A. It is the ini-
tial of a die cutter, Morgan, and is on but few coins.
Other letters on coins ar¢ known as mint marks ; they
are not on all coins, and not on those from the Philadel-
phia mint, which does the largest proportion of the coin-
age, “O" isthe mark of the New Orleans mint, ‘S *
that of the San Francieco mint, * C C that of Carson
City, etc. 4. What isthedifference in speed of the travel
of a rifle ball and sound? A. Sound in air travels at
the rate of about, 1,000 feet a second, the speed va-
rying considerably with the volume or loudness of
the sound. The velocity with which a ball leaves the
rifle will vary from 1,500 up to 2,200 feet per second,
according to the charge of powder, weight and shape
of projectile, etc.

(®) H. J. D. asks (1) what cement to use
when joining carbons to top of jar in a bichromate bat-
tery, by means of brass plate, so the acid will not
ruin it. A. You may fasten the carbon by brass lugs
secured]by bolts and nuts; before doing this, the uppe
end of the carbon may be soaked in melted paraffin
Or, you ‘may copper-plate the top of the carbon af!
the immersion in paraffine, and then dip into melt
type metal. This gives a good bearing surface for
lugs, or they may be soldered to it. 2. How to kdep
brass bright after polishing it? A. Lacquerit with s
approved lacquer. 3. What is the best material for
soldering brass? A. A solution of chloride of zinc made
by dissolving zinc to saturation in muriatic acid is gex:
erally used. The addition of alittle sal ammoniac im-
proves this. Lactic acid is also used.

) L. 8. asks: 1. In the induction coil
described in No. 160 of the SuUPPLEMENT, what is the
object in having bare copper wire in the secondary coil,
and will not insulated copper wire give as good results?
A. Bare copper wire is used tosavespace. Otherwise,
covered wire will answer just as well. 2. Will the
length of the spark be increased if the coil be made
2or 3 inches larger, and a larger amount of wire in
the secondary coil be used? A. The larger thecore, the
longer will the sparks be. 3. If made larger, would
not three layers of No. 16 wire be better than two layers
for the primary? A. Three layers might be advantage-
ous if the coil was larger. 4. Is the coil dangerous,
using 10 or 12 small bichromate potash cells, and will
the effects of the coil increase with the battery power?
A. The danger of using too higha battery power is that
the insulation will be injured, and its effects increased
to a certain extent with increased battery. 5. Will
common thick white wrapping paper do for between
the tinfoil in the condenser? A. For the condenser,
you should use light paraffined paper.

(4) R. A. writes: Say there are two
cable street car companies, A and B, and A puts down
his road first, then B wants to cross A’ line, how is it
done without inteference? A. A special device of two
connected grips on a car, for this purpose, was illus-
trated in the SCIENTIFIC AMERICAN, vol. liii., No. 11,

(5) E. J. M.—Copper, brass, or iron
moulds are used for casting the valves, seats, and stuf-
fing boxes of dry gas meters. Oiling is not necessary.
If oiled to prevent sticking, the oil should be very
thinly put on with a brush. The composition is tin
and antimony—5 parts tin, 8 parts antimony. Dia-
phragms should be as nearly alike as possible, and the
dials made to match the measure.

@6) J. A. P.,, York Corner, Me., asks:
1. Isthere any cement or other method for sticking
rubber to brass? A. Fuse together equal parts of gutta
percha and pitch. Use hot. 2. Will rubber freeze so
as to break? A. Robber when exposed to undue
cold loses its property of elasticity, and becomes stiff.
See *“Characteristics of Rubber,” in SCIENTIFIC AMERI-
CAN SUPPLEMENT, Nos. 249, 251, and 252,

(7) &. 8., Ogdensburg, N. Y., asks (1)
how to make percussion powder used in gun caps.
A. 100 grains of fulminating mercury are triturated
with a wooden mullér, on marble, with 30 grains of
water and 60 grains of gunpowder. This is sufficient
for 400 caps. 2.- A goed flux for general soldering. A.
Resin for tin, chloride of zing 4nd sal ammoniac for
iron and brass.

(8)S. 8. XK. asks: 1. What is the en-
amel, and how is it baked, on (bicycles? A. Itis japan
varnish made of gams and oil, and is baked in an oven

heated to 260°, 2. Whatis the liguid enamel also nsed
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for bicycles, but just applied with a brush, cold? A.

Air-drying black varnish—ordinary carriage - varnish
mixed with lampblack.

(9) M. N., Newark, N. J., asks: How
can I remove warts? A. Moisten the warts, and rub
sal ammoniac well on them every night and morning.

(10) L. G. G. asks: 1. Is alcohol explo-
give? If so,under what circumstances? A. Alcohol
evaporates at a comparatively low heat, and gives off
an inflammable vapor. This suddenly lighting some-
times prodiices a slight explosion; a mixture of this
vapor and air is explosive. 2. Is there danger inusing
an alcohol lamp, and if so, under what circumstances ?
A. The danger in using an alcohol lamp is that the
vapor of alcohol may inflame. A good fitting wick
tube, and a low temperature in the body of the lamp,
are theconditions of safety. 3. Is wine orgrain alcohol
more or less dangerous than wood alcohol? A. Wood
alcohol evaporates at a lower temperature than ordinary
alcohol, and hence is more dangerous. 4. Is wood
alcohol as good to use in a lamp for soldering as grain
alcohol? A. Itis not as good, as it will give a less
quantity of heat per gallon. 5. What are the objec-
tions, if any, to wood alcohol for such purposes? A.
The very disagreeable odor and the greater danger are
the objections. 6. What is the cost of grain alcohol,
and what is the cost of wood alcohol? A. Grain
alcohol, 95 per cent, $2.30 per gallon; wood alcohol,
$1.25 per gallon. 7. What class of tradesmen sell wood
alcohol? A. Dealers in chemicals, and also special
houses.

(11) E. N. A. asks: Will you please
answer in your paper whether the playing of a mouth
instrument spoils the voice for singing ? A. The ques-
tion is still undecided. 2. Is wood engraving a good
trade, and are there many in it? A. Wood engraving
is a good trade, except that it is gradually being dis
vlaced by process work.

(12) F. A. B. asks if water has any more
attraction than land for a bullet or stone being fired
over it, and what that attraction is. A. Water has
less attraction, owing to its lower specific gravity.
The difference is very slight for existing conditions of
land or sea.

(13) D. N. G. asks whether plaster of
Paris will stand more heat than iron. A. Plaster of
Paris, when set, willstand very little heat; far less than
iron.

(14) D. A. writes: Will you please give
meja good prescription,through your valuable issue, for
a person who has lost considerable flesh and strength.
I have no disease of any kind, but still I am very weak.
A. Consult & physician. Try a good emulsion of cod
liver oil if you can take it.

(15) H. G. H. asks: What is the differ-
ence between the British quart and the American quart?
A quart of water in England weighs 20 ounces, I be-

‘}lieve. What does it weigh here? A. The Imperial

pint contains 34'659 cubic incles, its contents in dis-
tilled ‘water weighing 8,750 grains. The American pint
contains 28°8 cubic inches, weighing in distilled water
7,29134 grains. The Troy ounce contains 480 grains,
the avoirdupois 4373. The Imperial pint contains 20,
the American a little over 18 ounces, avoirdupois.

(16) B. M. asks: What is an arpent in
dimensions? A. The arpent was an}old measure for
land. It had different, values. An arpent by one
standard was equal to flve-sixths English acre.

(17 J. W. P. says: We are frequently
troubled in our pressroom by paper sticking together,
both in feeding and in straightening, which makes it
difficult to handle. Will you please give cause for
this peculiar phenomena, and remedy to prevent it?
A. Your trouble is caused by electricity. If you print
your paper dry, you might try wetting the edges of the
paper witha sponge. If that does not remedy the diffi-
culty, take a sheet of Manila paper, oil it thoroughly,
and use it as'an offset sheet.

(18) T. W. asks: 1. In an electro-mag-
net, what is] the] relation between its attractive force
and the size of the coils? A. No clear statement of any
law can be given, as 80 many other factors enter into
the problem. 2. What size wire will give best results
in an electric bell (local), and how large should coils be?
A. You will find No. 20 or 24 wire will work well, X to
3¢ pound in quantity. 3. What is the difference be-
tween anelectric and a magneto-electric bell? A. There
need be no difference.

(19) A.J. K. asks: 1. Please give me di-
rections for making platinum prints, spoken of in some
books on photography. A. Platinum prints are the
subject of a patent. Address in reference thereto Wil-
son Hood & Co., 910 Arch Street, or Thomas H. McCol-
lin, 635 Arch Street, Philadelphia. 2. How can I stain
wood so as to make it look like cherry? A. Try fol-
lowing:
veessesss oo 15 grains.
TR | B
Dragon’s blood powdered............
95 per cent alcohol....
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Mix and let’stand in a tightly corked bottle some days.
Goover the wood with dilute (1 in 10) nitric acid first.
This is pretty dark. You may lighten by using more
alcohol. 3. What can Ifput on a laboratory table made
of wood to prevent it from being stained and eaten by
acids or alkalies? A. Try silicate or slate paint, such as
sold for blackboards.

(20) L. W. writes : I noticed in a silver
plating works some time since that the platers dip their
wares in a solution to clean and take off the tarnish.
They claim it is a solution of cyanide of potassium. Can
you give me receipt for this solution, and how to clean
the ware? A. A hot solution of cyanide of potassium
is used as a dip for articles that haye been a few
minutes in the electro-plating bath. For full informa-
tion as to the preliminary cleaning, scouring, pickling,
and amalgamating of the articles, we refer you to Fon-
taine’s Electrolysis, $3.50, also Watt’ Electro-Metal-
largy, price;$5.00. These are the best books on the sub-
ject. Ome process is the following: A solution of 1
canstic soda in 10 water is firet used ; next 1 sulpharic

merican,

acid in 10 water; after rinsing, a solution of 10 nitric
acid (86°), 200 salt, and 200 water is used; next 60 nitric
acid, 200 sulphuric, and 200 water. To amalgamate, &
dilute solution of nitrate of mercury may be used.
These solutions are for dips. The articles are im-
mersed in them and rinsed off between the applications.

(1) F. H. M. writes: Will you please
give the method of solving the following problem: A
man has a board ten feet long, which is two feet wide
at one end and from that tapers to a width of one foot
at the opposite end. Where shall he cut it at right
angles with the center line, to give an equal area in
eachsection? A. The area of the whole piece is found
by multiplying its mean diameter by its length:

+
?X10=15 square feet. Itis to be cut into two pieces,

each of an area of 714 square feet. Let us take the
section at the smaller end. Its-small end will be 1
foot across; call its length . Then, as the board tapers
in width one in ten, the large end of the section will
measure 1+ 7 . The mean width will be:
1+(1+{6w)= ‘A,

This mean width multiplied by the length, &, will give
the area, which by the conditions of the problem must
be Ti4. This gives us the equation:

(1) A+ @) 2=75.
which solved gives us £=5'8110+ or 5 feet 9'32 inches,
or the board must be cut at that distance from the nar-
row end.

(22) N. 8. C. writes asking (1) the rate
of expansion or contraction of ice. A. 1000 volumes of
ice at 32° Fah. contract to 997)4 volumes at —4° Fah.
Also see SUPPLEMENT, No. 574, for recent determina-
tions. 2. Also for a cement for bisulphide of carbon
prisms. A. For prisms use fish glue with a little
glycerine.

(®3) A. F. O. writes: Cooling water be-
gins to expand at 39°, and continues to expand till
frozen. Does the resulting ice continue to expand by
further reduction in temperature? What are the rela-
tive volumes of ice at lower temperature? A. See
answer to No. 22.

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

INDEX OF INVENTIONS

For which Letters Patent of the
- United States were Granted

March 8 1887

AND EACH BEARING THAT DATE,

[Seenoteat end of list about copies of these patents.]

Alarm. See Fire alarm.
Amalgamator, ¥. A. Huntington.
Animal trap, P. R. Erling.......
Animal trap, W. P. White..
Annunciator, A. D. Blodgett.........cceceeeennee .o 359,051
Armature and process of and apparatus for form-
. ing the same, C. G. Curtisetal........ [ .o 859,205
Asbestos, manufacture of hardened, C. Jackson.. 359,156
Axle box, car, C. Mendenhall.........c.cccuueuunnnnns 356,872
Axle boxes from solid stock, manufacture of, W.
C.Dalzell.....covvvnnnnnennnne secces sessscssecnnen 359,136
Axle, cultivator, L. Braden. .
Bag. See Traveling bag.
Bag frames, tixture for, W. Roemer........ [
Bag or pocketbook frames, fastening tor, C.
Blust....ccoiieeiiieennenas tereossccccssnnanses
Bag or satchel, J. Brown..
Bag or valise frame, W. Roemer..
Baling press, E. C. 8005y..........
Baling press, J. R. Webster........... ceacerses oeesse 358,902
Bar. See Watch chain bar.
Barometer, J. C. Butler...
Basket, wooden, T. L. Lee.......
Bath tub, basin, etc., J. MOrrison......coecveeeeeens

Battery. See Galvanic battery. Secondary bat-
tery.
Bayonet attachment, J. N. W. Wilson........ eeeres 358,911

Beehive, 8. G. Edwards................
Bell, electric, E. A. Wildt...
Belt lace guard, W. D. Scott
Bench. 8ee Wash bench.

Bicycle, J. Brusi€.....ceceeieeeniietniieennncnnnns oo 859,127
Bicycles, wheel attachment for, J. Brusie.
Billiard ball, G. E. Phelan.........
Billiard table cushion, G. E. Phelan

Binder, temporary, E. C. Fales....
Blind switch. J. McKenna.............. vieerseseneess 369,088
Block. See Building block.

Boiler furnace, steam, Z. T. Reno............ ceeeees 369,034
Bolt releasing device, electric, G. L. Henzel .

Book holder, G. 8. Richmond, Jr...........
Book rest, A. C. Brower........ .
Boots or shoes, inner sole for, C. W. King..... e 856,860
Box. See Axlebox.

Brake. S8ee Car brake. Power brake.

Bridle, V. C. Collet........ceeeuunnenne
Brush, etc., cleaning, H. . . Nichols...
Brush, scrubbing, Chamberla & Lamb ..
Bucket or pail cover, 8-, J. T. # 8, D. Porter.....
Buckle for razor strops, T. A. Kochs..
Buckle, suspender, W. E, Smith...
Building block, 8. D. Castleman...

Bundle carrier, Kennedy & Steward.......... eeeee. 358,934

Burner. See Gas burner. Lamp burner. Vapor
burner.

Bustle, A. Alplanalb.......cccoiveeeeenniiniiinnnnnen 358,914

Bustle, T. P. TAYIOr..ccveeercenionnseronenss 809,281, 859,282
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Button or stud, F. W. Richards
Cable crossing, Leiby & Baittinger, Jr.........ev... 359,083
Camera. See Photographic camera.

Can. See Oiling can.

Can stopper, C. Bopp...... .
Car brake, P. W. Reinshagen.
Car brake, A. A. St. Clair..... ceens

Car brake, nutomn.tic. A. P. Massey ......
Car brake lever, J. 8. Whitworth........
Car brake, railway, W. E. Maultby..
Car coupling, J. S. Andrews.....
Car coupling, J. Hill......
Car coupling, G. R. Mavis.....
Car coupling, A. S. Neal....
Car coupling, F. Zedler...
Car heater, W. C. Dunn
Car seat, U. Smith......
Car starter, J. M. Erts..
Car starter, L. H. Wilson...
Car wheel, G. Peacock..
Car wheel, S. W. Tanuer.
Cars, transfer tloat for rmlwn.y. ‘W. Hord...

Cards, support for picture, W. Hagelberg...... eeee. 369,150
Carrier. See Bundle carrier. Cash carrier.

Cartridge extracting implement, C. R. Hart.......
Carts, thill equalizer for road, J. Percy... .
Cash carrier, J. Starr.........cccovveiiiiiinnnn .
Casks, tap valve and tapper for, R. Teichmann....
Casting apparatus, pipe, D. Giles................ ... 858,927
Casting printers’ leads and small furniture, mould

for, G. F. Kimball............. P+ X1 1§
Chain bar, watch, H. M. Herring...
Chain, drive, W. J. Perkins..
Chain, wire, R. A. Breul.... .
Chuck, S. B. Ardrey.......c.ccceeeeveeiennnnnnnns ceeeen 358,916
Churn dasher, mechanism for operating, J. M.

Flack.... . 369,145
Cider mill, G. W. Sanor...
Cigar stand, N. Kohler....... tresrertrescssasscnnsenss 305,930
Clamp. See Mail bag clamp.
Clip. See Vehicle gear clip.
Clock, J. Pallweber......... [SPPPo ceeesenee
Clock winding mechanism. A. F. Valon.....
Closet. See Water closet.

cecenceeess 359,227
ceneees 868,997

Clothes line stay, C. E. McDonald.. . 859,025
Clothes rack, J. 8. Marsh.......... . 369,022
Coat sleeve, J. C. Bolen.......c.ceeveuneee ee eenreees. 359,052

.. 868,849
. 359,059
. 359,162
.. 359,199

Coatingsurfaces, apparatus for, A. Edwards.
Cock, ball, J. Clifford..........
Cockle separator, J. A. Lacey
Collar, horse, 8. B. Davis...........
Collar, horse, F. Hays........ . eeens ... 368,868
Collar pad, horse, J. G. Egbertson... eee.. 368,851
Coloring matter, production of mixed azo. C. A.
Martius....ooieeiiiiiiieinneeniens crrracencacensnnes 308,860
Colters, making plow, J. G. Bailey
Concentrator, C. W.JOY. ..o oeeieeieiiiiaieenemnannns
Concrete under water, laying, J. G. Goodrldge. Jr. 358,833
Conveyer for grain, ore, coal, or earth, L. D.

D2 00} s D vereenes ... 859,154
Cooker, food, S. E. Robinson................ . 369,229
Copying apparatus, letter, W. Zimmerman. . 358,954
Corset, G. D. NichOl8....cc.cviviereereaenns . ... 869,226
Corset stiffener, C. W. Fimhaber ceerennaenaneess 309,015

Coupling. See Car -coupling.

Whiffletree coupling. )
Crematory, M. L. Davis.....ccceeeracenaeereceseess 359,138
Cross tie, W. Wharton, JT......c.cc.ceeearennccncess. 369,116

'I‘hlll coupling.

Cushion. See Billiard table cushion.
Cutting double pile fabrics, mechanism for; A.
BAOOD...cciiiieiieiiiiiieeiiiiiinanee ssessssssane 359,048
Decorticating machine, J. B. Vogel............ oo 369,192
Delivering prepaid articles, automatic apparatus
for, F. M. Leavitt......... teesersesiicessnaneseses 359213
Desk, R. W. Sackett ceererecansesessesseseses 358.887

Digger. See Potatodigger. -9

Distance instrument, R. R. Gurley.
Door check, J. E. Carr.......
Door check, J. Merredith...
Door hanger, Nickel & Zattan....
Dowels, machine for making, A. J. Curtis.

Draught equalizer, A. Sellers .....cceeceeeenss ceseees 358,891
Dress larmpit shields, making, Stonehill & Kils-

heimer............... eresesee sertrraaianserasnenees 309,088
Drier. See Grain drier.
Drill. See Rock drill.
Dust pan, H. J. Vogel........
Earring, L. ¥\ Brooks..
Eaves trough, J. Krueger
Electric regulator, O. B. Shallenberzer ceseiessanee 359,101
Engine. See Locomotive engine. Port,a.ble en-

gine. Steam engine.
Engine governing device, F. H. Ball....
Envelope-or paper bag, D. Dalziel .....
Envelope, reversible sample. G. Doutney.
Eraser, fluid ink, J. W. Tallmadge......
Exhibiting apparatus, W. T. Smith.
Expansion wheel, A. A. Rose....
Eyeglass or spectacle frame, D. O’Hara.....c...... 369,178
Fabric. See Ornamental fabric. -
Fan attachment, P. Murray, Jr. (r)..... )
Feed water trap, steam, H. Creamer....
Fence post, McEwen & Lawrence...
Fence, wire, S. P. Etter..................
Fencing, barbed metallic, B. F. Randall
File, letter and bill, E. C. McVay......
Fire alarm, F. G. Lyon .
Firearm, W. F. Alston.
Fire engine beater connection, J. J. Meyrick.
Fishing rod, E. Horton...................
Flatiron stand, Crommer & Phillips..
Flaxseed separator, Welker & Kiffe...
Folding gate or door, A. Bataille.... .
Folding table, M. C. Bullock.........ccceeuvinennnn.s
Forging hammers, mechanism for, H. H. Warren. 359,113
Forging shifting rails, die for, J. M. Davidson..... 858,966
Fountain. See Wash boiler fountain.
Frame. See Bag and valise frame. Eyeglass or

spectacle frame. Spectacle frame.
Fruit gatherer, J. HOD@CKEr....cceveeereeeineseoness 369,211

cereeessecaceianinensees 359,111

Furnace. See Boiler furnace.

Furnace door opener and closer, Joyner &
Petesch...ccviiiviieniiiieieiieieinteinioiieneens 358,977

Furnace for smelting and reducing metals from
minerals, R. Bonehill .. .......cooiiieiiieinnnnes 869,199

Furnace grate, L. M. Woodcock.......... cevesenesss 369,10

Galley and proof press, combined multiple, J.
Henry.... .. eeesesstasssisesnnne cnesens ceeoes eeneee 858,867

Galvanic battery, L. A. W. Desruelles ....... 3

Gas lightinz apparatus, electric, C. B. Bosworth.. 859,068

Gas pipes, apparatus for detecting leaks in, W. A.

Gas regulator for bollers. T J Kleley

Gases, apparatus for automatically testing mine,
T.8haW.....coiiitieanncrancinneneionnnecncnecin... 869102

Gate. See Folding gate. Railway crossing gate. -

Gearing, adjustable, L. P. HO¥t...c0o000rieeeennnne.

Generator. See Steam generator.

Glass, machinery for the manufacture of sheets
of rippled, W. E. CHANCE. .veeuviveeravserrnrneee. 858,128
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Glycerine from fats, separation of, R. Gieber-
MANN scveeeceennsransscnsans ..
Gqvernor, steam engine, R. M. Beck

Grain binder, C. Colahan............. 918 to 358,920
Grain binder, Colahan & Rosback.................. 358,921
Grain blnders. butt detainer for, W. N. Whiteley.. 359,118
Grain_ dner.J C.Bates. .cocucuuvernnennarinnn oue ... 358,830

Grindstones and frames therefor, mechanism for

hanging and centering, Childs & Smith (r)...... 10,813
Grindstones, tool holder for, J. R. Hamilton...... 359,151
Guard. See Belt lace guard.

Guitar pridge. G. B. Durkee.. .. 858,847
Harrow, J. M. Childs .. 358,839
Harrow or cultivator teeth, device for securing,

D. McKenzie v
Harrow, spring tooth, L, Swee!
Harrow, wheel, M. Ckandler....... .
Harvester and binder, C. Colahan................... &
Hats or caps and making the same, sweat band

for.C. F. Kessler.. ........ ..

Hay knife, M. M. Bartlett
Hay press, W. A. Laidlaw..
Hay stacker, J. W. McGill..
Heat regulator, M. W. Baily
Heater. See Car heater. Water heater.

Hoisting apparatus, L. Severns................. e 359,182
Holder. See Book holder. Necktie holder.

Hook., See Wardrobe hook.

Hoops for barrels, etc., machine for splicing wire,

.. 359,004
Horseshoe, Smith & McArthur, .. 359,104
Horseshoe nail finishing machine, J. P. Wenner-

sten
Hose, G. Meacom...
Hose reel, R. D. Wirt.

358,859

Indicator. See Station indicator. Stock mdl-

cator.
Inkstand, R. LOCkwWOOd.......covivvvnnnnnnnnniinnns 358,214
Ironing machire, J. G. Crawford et al............... 359,135
Ironing machine, J. C. Poland....................... 359,005

Jack. See Lifting jack.
Joint. See Rail joint. Railway rail joint.
Jute, ramie, etc., from the stalk, machine f01_'

separating, A. Angell.. ........ciiiiiiiiiinnan,
Knife. See Hay knife.
Kpitting machine, A. Reichert......................

Knitting machine, circular, J. H. Place. .
Knitting machine, circular, Sullivan & Graham...
Ladder, step, S. 8. Staring...
Lamp burner, F. R. Baker... . .
Lamp burper, H. E. Shaffer............c...eee.e ee... 398,892
Eamp, electric arc, MeDill & Gaston
Lamp extinguisher, F. R. Baker ..

Lantern globe and reflector, C. J. Higgins (r) 10,814
Lathe, Seessle & Leiman...........coooeeueee... .. 358,245
Leather scrap splitting machine, C. E. Roberts.... 358,883

Level, spirit, W. R. Vogt

Lifting jack, A. A. Strom....

Light. See Switch signal light.

Liquids from solids by pressure. cylinder for sepa-
rating, P. H. Grimm........ ....... ..o

Lock. . See Nut lock. Safety lock. Seat lock.

Lock, J. Jeczalik

Lock, E. L. Perkins.... .. civceeiieiiniiirennianennes
satchels,

Lock for pocketbooks,

Locomotive, E. M. BOynton........ccceeeeienrnennns
Locomotive engine, H. W. Ladd....................
Locomotive engines, clamp for the valve rods of,

E.G.MedricK....c.ccovieinerannnes .... 368,871
Locomotive turntable, E. Lyon. .. 359,220
Lounge, H. Burgess.... .. 859,009
Lubricator, E. S. Ritchie. .. 358,943
Mail bag clamp, P. Werum . 358,905

Mailing vessel or case, W. A. Hulbert ....... SPPIPPN 359,212
Mat. See Wite pat.
Measuring jacket, J. Weir........ A, 358,903

Measuring the viscosity of liquids, instrument

for,G. H. Perkins ........ccoiiiiiiiiiiiinninne,
Meat cutting machine, C. Gabelman.. .
Meat. fowl, etc., basting, G. W. Dugard............
Mechanical power, device for transmitting, F. G.

Tallerday....oooieieeiiiiiiiiiiiiiiiiiiiiiiieeans 359,107
Metal bars, machine for shearing, C. E. Roberts.. 358,884
Metalsfrom ores, extracting, J.”A. Mathieu....... 359,165
Milk separators, journal for, P. Peterson.......... 359,030
Mill. See Cider mill.

Moulding in sand, apparatus for, W. A. Miles...... 358,982
Moulding maehines, guide for edge, P. B.

Graham...
Motor. See Spring motor.
Mower and insect catcher, convertible, W. R. Van

359,071

Music boxes, automatic check for, L. Gagnaux.... 359,146
Musical tube, keyed, W. R. & A. S. Conner......... 358841
Nailing or screwing, tool for blind, W. M. Morton. 359,224
Neckwear tip, J. M. Guilbert
Necktie holder, H. Schoening.
Nut lock, Clarke & Harbridge.
Oar, bow facing, T. E. Streeter.
Oar handle, balanced, E. W. Case..
Oiler and wjper for commutators,

berger (r)....
Oiling can, T. B. Jeffery .... .
Ore separator, electro-magnetic, G. W. Mn.nsﬁeld 8.39‘085
Ornamental fabric, I. F. Fechtman................. 359,142
Packing and storing vessel, E. Lyon.........c...... 358,863
Pad. See Collar.pad.
Pan. See Dust pan’
Paper box blanks, machine for cutting and scor-

fog, F. H. Allen . 358,956
Paper, copying, E. I. Nichols. 359,170
Paper ‘making, machine for feeding straw into

steam boilers used in. J. Disman . 358,923
Pencil sharpener, A. C. McKinnon. 359,026
Photographic camera, H. C. Price..
Photographic camera slide, A. P. Sharp .
Photographic films, apparatus for ma.nufacturmz

sensitive, Eastman & Walker.............
Pianoforte, H. Sohmer......c........ .
Pigment, C. Fries
Pipe wrench, I. Anderson...
Planing machine, wood, W. H. Gray.
Planter, S. Beal.........cccccuueenees
Planter, seed, J. W. Van Order...
Piow and cultivator, A. Schnell
Plow, ditching, H. Adams.....
Plow, idhg. J. G. Cockshutt.
Plow, sulky, /8. B. Tower. .
Plowshares. clamp for holdin,
‘Pole, tent, D. Jannopoulo’ .

.. 358,990
. 859,132

J. Snow-

Portable engine, C. H. Waterous..... ceeeeeernaens. 358,952

Post. SeeFence post.

Potato digger, T. A. MOTTOW.....cccveuriniennes oen 359,091

Power " brake, R.S01ano.........c.coeeeeiiiiiiiani, 358,092

Press. %89 :Baling press. Hay press. Printing
press.

Printér’s galiey, W. W. Gilman..................... 359,208

Prlntlng machines, fily holding device for stop
cylinder, D. J. Hallaran......ccoeeieninnnn. . 859,074

Printing machines, gripper mechnnlnm :l’or stop
cylinder. C. B. Cottrell.......c.ccoaianennnnarnne. . 363,962
Printing press, H. H. TROIP v ssevantssncevanaes SE189

s S S
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.. 369,140
. 359,108

Propeller, screw, Desgoffe & De Gorges
Propeller, screw, J. Sherman

Puller. See Spike puller.
Pump, double acting, E. Wiledxon.................. 358,909
Pump, centrifugal, J. Richards...... 859,037

Pump, measuring, D. L. Matthews
Quoin, W. H. Golding

.. 359,023
. 359,017

Rack. See Clothesrack.

Rail joint, E. M. Cooke.........c...._.. . 858,840
Rail joints, splice bar for, M. Se]lers . 359,100
Railway, W. Wharton, Jr.......... . 359,117

Railway bridle rod, J. C. Lane...
Railway crossing, J. McKenna....
Railway crossing, W. Wharton, Jr..
Railway crossing gate, J. A. Lidback
Railway, electric, E. M. Bentley..
Railway frog, J. McKenna.......
Railway rail joint, A. H. Piland.......
Railway signal, electric, C. D. Tisdale.. 359.040
Railways, grip for cable, Vogel & Whelan.. .. 359,045
Razor, safety, F. O. & R. Kampfe.................... 358,978
Reel. See Hose reel.
Register. See Switch register.
Regulator. See Electric regulator.
lator. Heat regulator.
Ring. See Ear ring.
Rock drill, J. C. Hyndman........ cieseccssnnes
Rock drill, steam, H. Fischer
Rock. See Fishing rod. Railway bndle rod.
Rolling plates or sheets, J. Guest
Roof, metal, W. I.. & H. Heberling
Roofing. W. H. Stewart.
Roofing, metallic, L. L. Sagendorph..

. 358,981
. 359,089
. 859,116
. 359,163
. 859.050
359,087
. 369175

Gas regu-

Saddletree, harness, S. E. Tompkins
Safe, kitchen, S. Southworth........
Safety lock for switch points, C. R. & H. Johnson.
Sampling apparatus, W. Jones......... cererenanes .
Sash balance, C. Tegen...
Sash fastener, J. Chantrell.
Sash fastener, L. C. Matteson.
Sash fastener, E. Sherwood....
Sash fastening device, F. Willcox....

S stuffing hine, G. B. Fisher ool 359,144
Saw gumming machine, T. H. Nance............... 358,874
Sawmill carriages, feed mechanism for, N. Hoff-

1T« P ... 359,076
Sawmills, adjustable carriage for, G. Strong.

Saw sharpening machine, M. Covel...........
Saw support and guide, drag, J. R. Van Winkle...
Saws, device for swaging and jointing, M. Covel..
Scale for ascertaining the percentage of impurity
in grain, ete., weighing, S. H. Stevens .. 359,187
Scoop, sand, N. Q. Speer ... 358,993
Scow, combined deck and dumping, F. P. East-
. eeee. 859,012
Scraper, adjustable elevating and self-loadmg

359,134

wheeled, M. Moroney, ST...ceeuee vivnnnnnns oeee. 359,027
Seal. metallic, A. J. Phelps........coveviiiiinnnanns 358,850
Sealing packages. apparatus for, A. J. Phelps. 358,879
Seam dampener, F. Baldwin............ ... ceees 359,003

Seaming machine, sheet metal, V. Sharp........... 358,894
Seat. See Car seat.
Seat lock, C. Shuman...
Secondary battery. W. W. Griscom
Separator. See Cockle separator.
separator. Ore separator.

Flax seed

Sewing machines, automatictensionfor, D. Craw-

b (0] P T 368,963
Sewing machines, 8pool cradle for, C. W. Banks.. 359,198
Shaving apparatus, R. M. Keating.................. 858,979

Sheet metal cleats, machine for making, J. En-

Sheet metal edging machine, C. E. Skinner.. o
Sheet metal, hollow articles of, L. B. Foss.........

358,970
Shutter worker, J. T. Wilde........c.cccoiinnann... 358,998
Signal. See Railway signal.
Silk twisting machines, tension device for, G. Sin-

-9 1=3 /0 ¢ H 359,184
Spark arrester, J. H. Reader . 558,986
Spectacle frame, D. O’Hara....... . 359,172
Spectacle frames,. manufacture of, D. O’ Hara. .. 359,111
Spike puller, F. P. West......cocooiiiiiiinniiiien... 359,194
Spinning and twisting machines, thread guard for

cap. L. Biln8....occoieiiiiiniiiiiiiiiiiiiiiennen. 359,007

Spinning machines, etc., ring and traveler for
ring, J. Tatham...
Spring. G. Goewey.
Spring motor, W. R. Fowler.
Stand.  See Cigar stand. Flatiron stand.
stand.
Staple strip blank, F. F. Raymond, 2d......
Station indicator. G. H. Bade.......
Steam engine, J. T. Kenworthy et al
Steam engine, R. Creuzbaur.
Steam generator, H. H. Ward.
Stock indicator, A .B. Smith..

.. 359,068
Ink-

358,985
.. 359,121

. 359,160
358,846

Stool, coffin or casket. B. G. Casler.................. 358,836
Stopper. See Can stopper.

Storage floor, W. Jones........cccciiiiiiinnn cennn 359.159
Store service apparatus, A. L. Clark.... 359,203

Store service apparatus, H. H. Fuller
Stove, gasoline, J. B. Wallace..
Stove, hydrocarbon cooking, J. S Hu
Stove lid, W. C. Metzner.................
Stoves, foot rest for, G. H. Woodworth
| Sulphur, apparatus for atomizing, H. L.

Suspenders, W. C. Wilson
Switch. See Blind switch.
Switch register, electric, C. Fearon...
Switch signal light, L. M. Curry
Table. See Folding table. Locomotive tum-
table.
Tacks or nails from particles of tin orzine, ma-
chine for separating iron, A. E. Convers. .
Tag, mail, G. Bartley..........
Tap, trip, Kelly & Groves...
Tea kettle nozzle, G. Collins
Telegraphy, C. Selden.......
Telephone, N. F. Palmer
Telephone and telegraph, N.F. Palmer....
Telephone line, mechanical, G. W. Lord
Telephone, mechanical, G. W. Lord......
Telephone transmitter, N. F. Palmer. N
Telephone transmitter, J. H. Tabony. 359,188
Thermoscopt, gléctro-magnetic transmitting'and
distributing, H. J. Haight..........ccoovievivnnes
Thermoscope, self-signaling and self-recording
electro-magnetic, H. J. Haight.
Thill couplipg, E. I., Dunklee ..
h.'l‘hrashing machine, ¥. M. Carter........ conie
Tie. See Crass tie.
Timber hangers, machine for making, J. ansell.. 359,000
Time recorder. watchman’s, J. Bachner.......... ... 869,001

. 859,218

Tool, combination, D. Latster........ccicienianae. 868863

Trap. See Animal trap. Feed water trap.
Traveling bag, E. Lyon... cevees oo 359,219
Tricycle, C. C. Anderson. . 359,000

Truck attachment, harvester, Case & Young .
Truck for capstans, H. T. White:.......... YTTITY
Tub. See Bath tub.

Tube. ‘See Musical tube.

Valve for 1egulating fluid pressure, automatic, A.

-» 856,835
368,906

P.Massey.......oveiiienennatececeannnes esensere.. 358,866
Valve, gear, H. W. Garratt «oo 359,147
Valve gear, E. Tincknell. . 358,996
Valve gear, W. Wright......... . 858,918
Valve operating mechanism, G. Z. Clark . 859,131
Vapor burner, J. Pfau............ . 358,878
Vehicle gear clip, W. W. Grier ... 358,913
Vehicle, two-wheeled, H. Wilbu. . 358,908
Velocipede, J. 8. Copeland .. 368,960
Vessels’ booms, life rope for, J. M. O’Brien. .. 359,028
Vessels, nose for metallic, L. B. Foss . . 358,971

Vise, saw setting, J. k. Coxhead..
Wardrobe hook, G. F. Waters....
Warpers, drop wire stop motion mechanism for,

G. 8. Fenderson......... . 859,014
Wash bench, O. Shepardson. . 859,085
Wash boiler fountain, C. W. Dennis. ... 359,010
‘Washing fluid, M. E. Minnick .. 369,090
Washing machine, Kroness & Wuest . 859,161
Washing machine, L. Wittman...... . 859,19
Washing machine, T. W. Wood . 359,288
Watch, F. Fitt.................. . 358925
Watchmaker’s tool, J. B. Rose.. . 358.885
Watch, stem winding, I.. C. Favre
Watches and chronometers, compensation bal-

. 858,842
359,114

ance for, C. A. Paillard . 859,093
Water closet, R. A. & R. C. Hil . 358,929
Water heater, A. Spence..................... . 359,105

Wheel. See Car wheel. Expansion wheel. Wheel—
barrow wheel.
‘Wheelbarrow wheel, W. J. Wilson..
‘Whiffietree coupling, A. Heusser..
Window, show, J. P. Doughten..
Wire mat, J. Tye..
‘Wire stretcher, D. H. Bausman. .
‘Wire stretcher, D. D. Mangum..
Wire stretcher. A. S. Miller....................

. 359,046
359.018
859,064
. 859235
358,831
359,084
. 859,168

Wrapping for meats, cloths, ete,, J. S. Mathieu.... 359,166

Wrench. See Pipe wrench.

Wrench, W. L. Russell........... . 358,886
DESIGNS.

Andiron, J. H. Hankinson ..17,168 to 17,170

Badge, A. P. Davis......... . 17,167
Bell, sleigh, E. L. Brainard... 17,164
Bottle holder, Hyrlbut & Bean... 17,1711
Broom shield, Smith & Yaeger.. L1717

Card receiver, H. Berry........
Fabric, C. B. Smith

. 17,163
17,178

Gateway or entrance for cemeteries, G. Bright..... 17,166
Pulleys, housing or frame fér sash, G. Kuhn....... 17,173
Rug, A. Petzold. .
Stove, Kahn & Thiem........c.ccviiiiiiiiiieiiien... 17,172
Type. font of. A. M. Barnhart............... 17.162
Type, printing, H. Brehmer... 17.165
Type, printing, E. C. Ruthven........... . . 17,176
TRADE MARKS.
Axes, chopping, N. Romer et al .. 14,132
Bluing, laundry, B. J. Musser............ . 14,129
Canned sugar corn, J. S. McFerren et al . 14,128

Cartriege shells, United States Cartridge Company 14,160
Cartridges and bullets, Union Metallic Cartridge

Company.......o.... . . 14,134
Catheters, S8ardy, Coles & Co . 14,138
Cigars, R. Allones . 14,137

Collars and cuffs, United Manufacturing'COmpany 14,135

Cosmetics, A. Hazlett..........ccovviiiiinnniniinn, 14,141
Curtains, Nottingham lace, T. I. Birkin........ecce. 14,148
Embroideries, art, A. M. Hart........coooveeeienna.. 14,124
Explosives and powders and blasting apparatus of
every description, high, Standard Explosives
L0767 11 7 ¢ 20 14,159
Hats, caps, gentlemen’s furmshing goods, and
clothing, A. Herzstam. . 14,142

Homespuns, hand-made laces, embroideries, un-
der-linen, and knitted goods, made-up, A. M.

Medicine, cough, W.Purcell..... . ...ccovuvvnunnnns 14,181
Medicine for the cure of rheumatism, compounded,
J. Snelling... v eeeiiieiiiiiiiiiiiiiiiiies s 14,158

Medxcmea, horse, J., Jr.. & J. Brittam ...............
Medicinal purposes, drugs and chemicals for, L.
Lauranson.. .
Musical mstrument,s, gut strmgs for, Lyon &
Healy

. 141%

Razor paste and paste for preserving leather, J. L.
MatheWs..ooviiiiiiiins tit tiiiiiiiiiiiiiiiieennes
Remedies for female disorders, Bradfield Regu-
1atOr COMPANY. cevemeetrnteetaiennniens tennmnenns
Remedies for female use, Bradfield Regulator
COMPANY-e+ sennreersseersaneesssnssssssannns 14,151, 14,152
Remedy for all diseases of the throat and lungs,

W. Wiltse, JT..iiiiiiiiiiiiiiiiiiiiiiiiieenanaae
Satteens, Wheelright, Anderson & Co .
Sauce, table, Crosse & Blackwell..........cccoeeevnene
Silks and ribbons, broad, F. W. Alcock. ............ 14,147
Soaps of all kinds, laundry and toilet, Gowans &
..14,156, 14,157

Stoves, paste blacking or polish for, G. H. West.... 14.161
Suitings, tailors’, Waumbeck Company....... 14,144, 14,145
Toilet waters, A. H. Frye...........coovviiiiiinnnnn, 14,15

Underwear, hose, and half hose for men, women,

and children. A. L. Brown...
Vermicelli in fancy shapes, J. J. Langles
Whisky. rye, S. H. Bloch et al.......
Wine, champagne, Wachter & Co..

A Printed copy of the specifications and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wéalso furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple. at a cost of $40
each. If complicated, the cost will be a little more. For

full instructions sddress Mann & -Co.. 361 Broadway, | M0Lors

New York. Other foreign patents may also be obained.

© 1887 SCIENTIFIC AMERICAN, INC.

. 368,969 .IP

e mam—— e ass———————-
Projectiles, apparatus for muuf&cturinz, H.M. - Tongs. tinner’s, J. A. Vare.. eerensees. 859,110 ~ .
Quackenbush . 858,984 | Toy pistol, B. A. Boughton.. ceneee. 359,200 ,Jfbvetftsemenfs.

Inside.I’age, each insértion = = = 75 cents a line.
Back Page, each insertion - = - $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and issc°tin 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 ag Thursday morn-
ing to appear in next issue.

SEBASTIAN, MAY & C0'S

Improved Screw Cutting
Foot &

LATIHES

Drill Presses, Chucks, Drills,
Dogs, and machinists’and ama=
teurs? outfits. Laékes on ¢rials
Catalogues mailed on appllcanon

165 W. 2d St., Cincinnati, O

EXCELLENT BLACK COPIES of anything wntten of
drawn with any Pen (or Type Writer) by the Patent

AUTOGOPYIST -zt

Lithography.
Specimens Free.
AUTOCOPYIST Co., 3 Thomas Street, New York.

A firm in Austria, of old and hiihly respectable stand-
ing, wants forImportation to Austria Novelties in
Technical Manufactures of ever
Muclnnerﬁin general, Utensils, achinery for
Working Men and Manu fnctone-,em for Indus=
trial Establishments, Railroads, Mines, etc.
Please address offers, catalogues and price lists to 11Vle
ORT, care Rudolf Mosse, Viennu, Austria.

kind, such as

Edward P. Thompson, Solicitor
of Electrical Patents, 3 BReekman
‘Write for testimonials and instructions.
AND FINE GRAY IRON ALSO STEEL
EABL ‘, CASTINGS FF\OM SPECIAL EF( NS

SDEVUN %o, C FINE TINNING james e PATT

FINISHING . NNing P\N\"
LEHIGH AVE. X AMERICAN ST. PHILA. <7 AND

ELECTRICAL,

Street, N. Y.

HOMA

= SFEKING A NEW LOCATION. -

To parties already established, or
about to form new companies; special
inducements will be offered, and corre-

= [ sSpondence is solicited with a view to

TO Ma'nu {ocatﬁJg in thektl,hr(i)\;:in%j clxty oﬁBrock-
on, Mass., on_the olony

fa:cturers minvtes from Boston and one hour's ride-

from. Fall River. Present population
22,000, 40 per cent increase in the past5
ﬁears Address SECRETARY BUSINESS
EN 8 CLUB, Brockton, Mass.

GEO- w MARBLE, Sole Manu=~
facturer of THE ACME WRENCH.

The best made, all steel, and warranted, 8 sizes.
28'to 33 South Canal Street, Chlcago U. 8. A.

PATENT

For Sale,or Royalty. JAMES F.MOR~
TON, Newton Centre, Mass.

Yists sent.
N.Y.Machinery Depot,
Bridge Store No. 16,
Frankfort Street, N. Y.

04 BAND MACEINERY

(o] )
WELL’S SPIRA L STEEIL CONVEYOR
133 West Washingion St., Llucago, u

NGERSOLL ROCK DRILL 00-;
10 PARK PLACE, NEW YORK.

Improved ‘“Eclipse *’
ROCK DRILLS,

F¥or Mining, Tunneling, Shaft-
Sinking, Quarrying, Submarine
drilling, and for all kinds of rock ex-
cavation.

“Straight Line” ATR COMPRESS-
ORS, Boilers, Steam and Horse Power
Homts, Klectric Blasting Batteries
g=— and General Mining Machiner
==== Qend for full descriptive Catalogue.

y Print Your Own Cards!

Press $3. Circular size $8. Newspaper size $44
Type setting easy, printed directions. Send
2stamps for list presses, type,etc., to factory.
KELSEY & CO., eriden, Conn.

SI—IIELDS & BROWN

M anufagursrc and Sole Preprietorsof

DLEY’s

For BOILERS and STEAM PIPES
Reduces Oondensation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.
The Best Non-Conductor of Heat and Cold inthe World
Send for illustrated descriptive Circular, and name this paper.

143 Worth Street, New York.

78 and 80 Laké Street, Chicago.

THE PHONOGRAPHIC MAGAZINE

Jerome B. Howard, Editor. A 2{page Monthiy,
The aunthentic exponent of the Benn lg’xtman Sys-
tem of Phonography. $1 50 per ahnum Spemmen
eopy free. The Ph

The most saccessfil Lnbrjcntor
for l.oose: Pulleys indse,
VAN DUZEN’S. PATENT
LONSEPULLEY®ILER,
Hirhly recommended by those who
have used them for the past two
years. fPrice;livl(l-:ry r:g,;onabﬁe Eveoru{

user of machiner, ave
talogu bﬁy 8 fre:
VAN DUZEN & Tm’n, Cmemnatx 0.

Edco System
Of Arc and 1ncandescent 1. uzhling.
D Eleet}'iclinhtdn];utitl’ 1 lll Floties,
amos, Lamps, and Batteries im all varie
sk 0 B Carter Bt Phijadelphia.
riscom, Onnaul ting Electrical Engineer,

Flectro-Dynamic Co.,
W.W.
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BOOKS

On Mechanical Drawing, Mechanical
Engineering, Steam Engines
Boilers, Etc.

LIST Ne. 2.

Main and Brown.—The Indicator and Dynamome-
ter, with their Practical Applications to the Steam En-
gin l]lustrated 8vo, $1.50

Main and Brown.—Questions on Subjects Connect-
ed w1th the Marine Steam Engine, and Examination Pa-
pers. with Hints for their Solution. 12mo, . S0

Main and Brown.—The Marine Steam Engine. _ 11-
lustrated. 8vo, .00

M m-t in. —Screw Cuttmx Tables for Mechanical Engi-
neers. 8vo, 50 cents.

M ole-Worth.—Pocketbook of Useful Formulse and
Memoranda for Civil and Mechanical Engineers. Pock-
etbook Form, . $£1.00

Nichollx.—The Theoretical and Practical Boiler Ma-
kerand hngmeers’ Reference Book. 16 plates. 12mo,$2.50

Norris.—Handbook for Locomotive Engmeers and
Machmlsts. Ilustrated. mo, .50
ne,—The Complete Practical Machinist: Embrac-
ing Lathe Work, Vise Work. Drills and Drilling, Taps,
and Dies. Hardemn and Tempering, the Making and
Use of Tools, Tool Grinding, Marking out Work, etc. By
Joshua Rose. Illustrated by 35 engravings, Lith edition,
thorough]y revised, and in great part rewritten. 128%1?:6

es,

Roue.—The Slide-Valve Practically Explained. Em-
bracing simple and complete Practical Demonstrations
of the operation of each element in a Slide-valve Move-
ment, and illustrating the effects of Variations in their
Proportions by examples carefully selected from the
most recent and successful practice. By Joshua Rose,
M. K., Author of “ The Pattern Maker’s Assistant,” etc.
Tliustra‘ed by 35 engravings, 1.00

Reose.—Mechanical Drawing Self Tuught Comprising
Instructions in the Selection and Prepamtlou of Draw-
ing Instruments, Elementary Instruction in Practical
Mechanical mein% together with Examples in Sim-
gle Geometry and Elementary Mechanism, including

crew Threads, Gear Wheels, Mechanical Motions, En-
gl{l)les and Boilers. By JosBua Rose, M. E. Illustrated by

engravings. 8vo, $4.00

Rose.—Modern Steam Engmes An Elementary
Treat,lse upon the Steam Engine, wntten in Plain L.an-

awe, for Use in the Workshop, as well as in the Draw-

g Office, giving full Kxplanations of the Construction

of Modern Steam Engines: including Diagrams, show-
ing their Actual Operation. Together with complete,
ut simple. Explanations of the Operations of various
nds of Valves, Valve Motions, and Link Motions, etc.,
“thereby enabling the Ordinary Engineer to clearly un-
derstand the Principles involved in their Construction
and Use, and to Plot out their Movements upon the
Drawing Board. By Joshua Rose, M. E. Illustrated by
422 engravings. 4to, 320 pages, $6.00
emp'e ton.—’I‘fJe Practical Examinator on Steam
and the Steam Engine. With Instructive References
relative thereto, arranged for the use of Engineers, Stu-
dents, and others. 12mo, . 1.25

Watson,—The Modern Practice of American Ma-
chinists and Engineers. 86 engravings. 12mo, £2.50

) Wilson.—A Treatise on Steam Boilers; their
Streugth Construction and economical worklng. $2“5l()

mo, . . . . . . .

Willinms.—On Heat and Steam; Embracin new
views of Yaporlzation, Condensamon and Exp osion.
Ills. 8vo, $3.50

¥ T he above or any of oerookx se'nt lmmad free of
poxt«:fe, at the publication prices, to any address in the

H'Owr large Catalogue of Practical and Scientific Books,

ma 8v0, and our other Catalogues (including a sprcial

m books on Steam and the Steam Engine, Mec hanics,

Y, and Dy ing) and our circu-

Im. the w?wle covering every branch of Science Applied to

the Arts, sent free and free of e to any one in any
part of the World who will furnish us with his address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut Street, Philadelphia, Pa., U. 8. A.

The Tochno-Ghemial Reveink Dock:

NOW REBADY.

The Techno-Chemical Receipt Book.

Containing Several Thousand Receipts, cove! the
Latest, most Important, and most Useful biscove es in
Chemical Technology, and their Practical Application
in the Arts and Industries. Edited chiefly from the
German 0f Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, with additions by
William T Brannt, Graduate of the Royal Agncultuml
Colle e of Eldena, Prussia, and W lliam H. W

eid.), Secretary of the Franklin Insmute, Piula,-
delphla, author ot ** Galvanoplastic Manipulations.” 1Il-
lustrated by 78 engravings, in one volume, over 500 pages,
12mo, closely printed, containing an immense amount
and a great variety of matter. Elegantly bound inscar-
& clotulll gilt. Price $2, free of postage to any address in
wor

¥ A circularof 32 g; 63, slurwtnq the full Table of Oon-
tents of this importa sent by maﬂ, free of ﬂ)staqe
to a1 wyom n any part of tha World who

HENRY CAREY BAIRD & CO,,
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, I’a., U. S. A.
PAT E “ T FORSALE. THE ADAMSON CO.,

Patent Solicitors, Muncie, Ind.

MEMORY

DISCOVERY.

Wholly unlike Artificial S8ystems—Cure of Mind

Wandermg An bookleamedinonetaadmg Great

or Classes. Prospectus,

with opinions in full of Mr, RICHARD A. PROCTOR,

Hons. W. W. ASTOR, JUDAH P. BENJ MIN, Drs.

MiINO ‘Woop, ev. Francis B. DENIo,
MARK WAIN, and others, sentéaost free by

237 Fifth Avenue, w York.

CURE 72¢ DEAF

THE

PECK’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfeetly
Reatore the Hearing, and perform the work of the namm.l
ggum. Invimbka comfortable and a.l;va.ys
nversation and even whispers heard distinetly.
{llustrated book with testimonials, FREE. Addrgss orcall on
F¥.HIBCOX, mBroadwa;, New'York, Mention this paper.

And Lung Affectio
discovered- by a German phys‘lcia.n

54

of cases

have be:in

red.

i.s our faith in the remedyc'vlve will
ple bottles FREE with 'treatise

directiongforh treatment, Give
m.w.r.&‘l’im‘"m‘-’i‘.‘&q& e’.‘.m%‘rn%com.

SUMPTIONE=

1ts eauses zmd a new and suc-
cessful (,'U at your own
home, eg one who was deaf
twent -elght yedrs. Treated by most of the noted

ists hout. benefit. Cured hMmself in three
mont and &ince then hundreds of others. Full
pnrticufars sent on appliea

PAGE. No. 41 West 318t St., New York City.

Indantrelief, Final cureand nevee .

s xvehmn. Noinaelicacy. Neither

purge, salve suppository. Liver, kidney

bowal constipation—cur-

ed Hh:muric. suﬂemwm learn ofnsirnple remedy
H. REEVES, 78 Naasau 8t., N, Y.

RUBBER BELTING, PACKING,

HOSE.
Oldest and Largest Manufacturers in the United States.
VULCANIZED RUBBER FABRICS

For Mechanical Purposes,

Alr Bralze Hose
A Specialty. [
RUBBER MATS,
RUBBER MATTING
AND STAIR TREADS,
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

JOHN H. CHEEVER, Treas.,  Branches: 167 Lake St., Chicago; 308 Chestnut St., Phila. - 52 Summer St., Boston.

J. D. CHKEVER, Dep’y Treas
xtile Machinery, ]

Shafting and Gearing, Textlg, Machinery, | "
HARRISON CONVEYOR!

THOS. woOD & CO.
22d and Wood =ts.,
l'ln|mlelphm, Pa.

* Handiing 0rain, Coal, Sand, Clay, Tar B.rk, Cinders, Ores, Seeds, &¢.
520 | BORDEN, SELLECK & 0., {30,534, | Chicago, I

SHEPARD’S NEW 360
Serew-Cutting Foot Lathe.

Foot and Power Lathes, Drill
Presses, Scroll-saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc.
Latheg OL trial. Lathes on
n

pasveme .
nd for catalogue of Outtits
for Amateurs or Artisans.

Addressﬂ I.;Shepard Agent, 134 F, 2d 8t.,Cincinnati, 0.
THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effl-
ciency. Needs no care or skill; cannot
i get out of order; has no movlng parts.
. A Superior Fire Pump.
Instantaneous and powerful, ever ready.
¥ Available, wherever steam pressure can
be had. for pumping any kind of liquid
ot, cold, sandy, impure, etc.). We make

HANDLE For RUBBER STAMPS

N Five Stamps , with Dater, on one handle.
Simple and convenient. Send 50c¢ forsam-
ple and tradeprice list. G, B. SHOLES,
308 N. Sixth street, S§T. LOUIS, MO.

miler’s Pocket Inhaler

AND CARBOLATE OF Io-
DINE INHALANT. A _cure
for Catarrh, Bronchitis,
Asthma_and all diseases
of the Throat and Lungs
—EVEN CONSUMPTION—if
takeu in season. It is the
KING OF COUGH MEDI-
CINES. A few inhalations
will correct the most OFFENSIVE BREATH. Carried as
handily as a penknife. This is the only POCKET 1N-
HALER approved by Physicians of every school, and en-

dorsed by the STANDARD MEDICAL JOURNALS of the n sizes, 1}"111)'1065 from $7t0 $75. Capaci-
world. "OVER 400,000 IN USE. Sold by Drug- ties from 20.000 gallons per hour.
gists for $§1. By mail $f State for what purpose wanted and send for Catalogue

wW. H. bVlI'l‘ll & 0., Prop’s, of “ Pumps.”  Van Duzen & Tift. Cincinnati, O.

410 Michigan Street, Buffalo, N. Y.

A G E N Ts WANTED (Samples FREE) for
sets

Dr. Scon’s beautitul Lllectric Cor=

Brushes, Belts, Etc. No

risk, quick snles. Territory given, satisfaction guaran-
teed. R. SCOTT, 843 Broadway, N. Y.

c o M M I s s I o “ Wanted : the Agency o f Staple

or Patented Goods, for Connec-

ticut or New Haven and vicinit By ferences satisfactory

Address * Commission,’” P.0. Box622, New Haven, Conn.

A ————

"'HE CHERPEST AND BES

Pioro ENcrAVING (5

> (7 PARK PLACE.NEW YORK

"TENGRAVING FOR ALL ILLUSTRATIVE AND |
ADVERTISING PURPGSES

SHAFTING DEPARTMENT Uouplmgs Hangers, Shaﬁmg, Pulleys
EDISON MACHINE WORKS.

Salesroom, 19 DEY S.I‘REET. New York.

HOISTING ENGINES ™ & >

LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK.

PULLEYS, HANGCERS, P=o¢
T ———
BY S1'HBMADM TRIUMPHANT sUCCESS!!

FRICTION.CLUTCHES! aa
THE ‘““CORTON’ BOILER.

HO0SE HEATIN |

and Boilers for every possible
duty.

RESS MACH]NE WORKS,
A &z F. BROTIT,
Parlx Place, IN. ¥.

Tubular, Sectional, Self-Feeding. New circulars,
GORTON & LIDGERWOOD CO., 9% Liberty St., N. Y

Barnes Pat. Foot # Han‘qlPower

CEINERY
COntrs.ct,ors and Builders, CabinetMakers and
Jobbers in Wood or Metal, who
have no steam power, can, by us:
ing outfits of these machines, bid
lower and save more money than
by any other mea.ns for doing their
work, Sold o Illustrated
Catalogue FREE

W.F.& JOHUN BARNES CO.,
Addres; 1999 Ruby 8t., Roekford, 111,

Encyclo- Diamond Book free,
pedia of Drills and 25¢, for
700 Engrav Lightning mailing it.
ings of Hydraulic American ..
l% WELL Well Works,
T ooL S Machines. Aurora, Ill,

sgo 2 Month Salary to agents selling goods to de-leu.‘
Samples Free. G40 a montb to dlstribute eirculsrs,

Expenses advanced. Ni Oe,, O 1, 0.-

Alnsworth’'s Patent Improved BELT CLAMP.
This clamp is light and strong ; a pair will last a life time ; are made
ofthe bestcast steel. No tool or wrench is needed, as it is complete in
itself. Cm be used on size belt. from one inch t~ size of clamp.
E. Ainsworth, Jfr, 829 Washingtor St , Wilmington, Del.

WILL PAY ey 85 perme

tnbutgirculsrl in your vicinity. Allexpenses advanced. Salary

agents a salary of $85 per month

and expenses, to sell our goods to

Perfect small steam yachts No smoke or noise. Sim-

plt:land safe. SE “% gll' z?nd Elitt;]ylmderhengmes Boats dealers, at howe or to travel, or $40 a month fto dis-
and canoes. Send stamp for either yacht or boat cat: .
Jlogue. THOS. KANE & Cop,, Chicago, I{ and Racine, WIBBF prompt p.id Agents sample case o{goodsFKEE. No stumps

humbug. We mean w
NARCH NOVELTY CO..Limxled Cll\CINNATI 0}110

Chandler & Farquhar,

er night. A
177 Washington 8t., $ I 0 00 IO $50 00 ggh&agng pro-
able busi-
BOST®ON, ness. N([jntmlc l.anterns nlu(ltVIew% Oft rio%ulg,r B\l]bé
> » ects, Catalogues on application ar ptica
Agents for Fay:;DYankee CALIPERR s.thematical g% Meteorological, 4 Magic lanterns, etc.

Barnes’ Foot Power Machinery,
AND DEALERS IN

Machinists® Sapplies of Every Kind,
Send two stamps for illus. catalogue.

L. MANASSE, 88 Madison Street, Chicago, T11.
MACHINERY,
E. & B. HOLMES,

BARREL:::
GAS ENGINES.

Best tn principle, workmanship, and materials.

An unequaled small Motor adapted to all uses.

‘When the motor is not at work, the exgense of running it ceases.

Simple, Snfe. Economicn.l, Durable. Noextra insurance.

Four sizes: 1 H, P., 3¢ H. P., 1 man power, and Dental Engine.

These Engines are es eciall suited for Gasoline Gas for country use.
WP fym- Tlustrated Catalogue.

 ECONOMIC MOTOR CO,,

Office and Salesrooms 84 D®EY 8T. N.¥Y

REIDS lhﬁnxﬂllﬁﬂscmuv DESIGNED FOR

DRIVING &9

""”////’

NICKEL PLATED,WITH 2.BITS PAID. A.HREID
ROSEWO0OD TRIMMINGS - 275 1635 BARKERST.PHILA. Agents Wantod

ICE & REFRIGERATING
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Machines.  York Pa-
tent. YORK MFG.
COu York, Pa.

Address: The Amerlcan Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadwa, .

THE UNIVERSAL FLY CATCHER.

A remarkable fly trap has been per-
i fected that will supersede all other
fly traps and fly papers, and keep any
i house free from flies. Patented in
i3 United States, Canads, England,
"‘ grance, BeI%eum. (t}ermgn}', Austria,
= ain hts and foreign
/ ,!w ptsforr sale. See advt. in April, %?-
SCI. AM. BUILDERS’ EDITION gﬁe V.
Address with stamp,
208 Brannon St., San F‘rancisco,

NEW MAGAZINE—THE SWSISS

Devoted to spre ding a love of
nature among the pecpie. Edited
by HABRLAN H. BALLARD, Presidentofthe Agassiz Asso~
ciation, and succeedmg St. Nicholus as the official maga~
zine of that ood y. 81.50 a year. Sample copyl0 cents or2s .
cents for trial subscription for 3 months.
GES, PUBLISHER,

Mention this pap er. 47 Lafayette Place, New York,

Mineral Lands Prospected.
Artesian Wells Bored. Su erior Stationary En-
%mes, specially adapted to Electric Light purposes.

uilt by PA. DTAMOND DRILL Co., Birdsboro, Pa.

STEAM ENGINES.

Horizontal and Vertical. |

f Dredging
Z Flour, Powder, Slate and

E Fline Mill Machinery, Ture
bine Water \Wheels.

York Mfg Co., York, Pa. U. §. A.

Machiner Vs

OF THE

Srientific  Amevican

FOR 1887.
The Most Popular Seientific Paper in the World,

Only $3.00 a Yenr, including Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is publisted weekly. Every number contains sixe
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Muchinery
New Inventions, Novelties in Mechanics, Manuf:ctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Nutural Fistory, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-

‘| formation of the day; and it is the aim of the publishers’

to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the S(‘IEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00. ;

Clubs.—One extra cépy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for every club of five subscribers
at $3.00 each ; additivnal copies at same proportionate
rate.

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. Ad-
dress all letters and make all orders, drafts, etc., pay-

ableto
DMILTITIT & CO.,
361 Broadway, New York.

T EX B

Scientific American Supplement.

This is a separate and distinct publication from
THi SCIENTIFIC AMKRICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLIIMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Eniineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPL.EMENT.

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 one year for $700. Address and remit by postal
order. express money order, or cheék,

MUNN & Co.. 361 Broadway,"N. Y.,
Publishers SCIENTIB‘I(‘ AMERICAN.

To KForveign \nhscrlhel x.—Under the facilities ot
the Postal Union, the SCIEXTIFIC AMERICAN I8 now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India. Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America,
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for both SCTENTIFIC AMRERICAN ani SUPPLEMENT for
one year. This includes pcstage, which we pay. - Remit
by vostal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New Yorke
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Wovertisements.

Inside Page, each insertion - - = 75 cents a line.
Back Page each insertion = = - 61 00 a line.

The above are charges per agate lime—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-
,» a8 the letter press. Advertisements must be
ved at publication office as early as Thursday morn-
ing to-appear in next issue.

g required
to drill and complete same. Port-
able Horse Power and Mounted

team Drilling Machines for 100 to
600 £t. Send 6 cents for illustrated
catalogue.
PierceWellExcavatorCo.
New York.

PEGIAL MACHINER

s

For Grinding and Polishing
Manufactured by The Somersworth Machine Co.,

E.R. WARE, Agt.,
154 Lake Street, CHICAGO.
‘Write for Circulars.

LEGS & ARMS,

WITH RUBBER HANDS AND FEET.
The MostNatural, Comfortable & Duratle,
Thousands in Daily Use.

Now Patents & Important Improvements.
3 U. S. Gov't Manufacturer.
Il.Pamphletof 160 Pages SENT FREE.
A. A. MARKS,
701 Broadway, New York City.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass. Send for Catalogue.

Standard Tyoewriter.

~ The Remington
N ‘Typewriter has

stood every test,and
we are adding every
improvement, how-
‘ever eostly, that can
increase its effici-
ency. Buy it with
the privilege of re-
; turning  unbroken
L within 30 days C. O.
@ D., if not absolutely
aatisfactory in
every respect.

FULL PARTICULARS UPON APPLICATION,

Wyckoff, Seamans & Benedict,
339 BROADWAY, NEW YORK.

The °Cyeling Seasonm is Open.
Send for the New Catalogue of

Columbia BLcy{:Ips |
—/7;)”\\@!”2 an v ncyc es-
///l‘l\\\ O o PORR WG, 00, 9 Féﬁﬁlmﬁsd, Boston.

Branch Houses: 12 Warren St., New York;
291 Wabash Avenue, Chicago.

PUILILEYS.
Order from our ¢‘Special List.”

THE JOHN T. NOYE MFQG. OO,
BUFFALO, N. X,

MODELand

BXPENMENTA C.E.Jones&Bro,

SendforCircmars,

CINCINNATI, O,
(Mention this Paper.)

CHARTER’S

GASEuet,

Warranted equal to

any in Powerand Econo-

my, and. superior to all

in” Simplicity, and Com-

pactness. . Gives an Im-

. gulse at every Revolu-
ion.

WORK sciiir.

CHICAGO AGENT:
H. H. Latham,
1i5 Monroe Street.

NEW YORK AGENT.
Zell Engineering Co., 112 Liberty Street.

Williams & Orton Mfg. Co.

P, 0. Box 148. STERLING, ILL.

TH

provide

JENKINS BROS,, 71 John 8t., N. Y.;

E PENBERTHY INJECTOR.

A FAIR PROPOSITION.

As every injector is tested by the manufacturers before it leaves the factory, we
know that, if properly connected and instructions are carried out, they cannot fail
to work. The manutacturers offer to pay the expenses
their factory, and $10 per day while there, it the injector does not work,

f any man to go to

d it has not been misused.
105 Milk 8t., Boston ; 13 So. Fourth St., Phila,

the best and purest materials obtainable.

any other paints

These Paints are in every respect strictly first-class, being composed of

They have a larger sale than
made in this country or abroad, and, although they cost

a trifle more per gallon, they will do more and better work for the same
amount of money, owing to their wonderful covering properties, while

their superior durability renders them the most economical paints in the

Established 1858.

world. Sample Sheets and Descriptive Price List free by mail
H. W. JOHNS MANUFACTURING CO.,

80 LE MANUFACTURERS OF

H.W.Johns’ Fire and Water-Proof Asbestos Roofing, Sheathing, Building Felt,
Asbestos Steam Packings, Boiler Coverings, Roof Paimts, Fire-Proof Paints, etc.

vute‘sisro.. Moulded Piston-Rod Pac¢king, Rings, Gaskets, Sheet Packing, ete.

87 MAIDEN LANE, NEW YORK.

CHICAGS, PHILA .
AGe l;“o"?EI.PHIA

S AWS
full address for a
Of SAWS, W

w

S

quality and toughness,
prices. Address
EM

Wanted 50,000 Sa

with wonderful effect upon improving their

ERSON, SMITH & 00. (Ltd.),

HODCE’S
ors, and § A W : -
Luntermen o idieier SAW, 8 O\ Universal Angle Union
o e are first to introduce NATUR- A %
AL GAS for heating and tempering Saws PATENTED.

Combining an elbow and

enabling us to reduce
N un on, and can be_set at

Beaver Falls, Pa. sired o run the pipe.

Manufacturers & Wholesale Agents,

ICROSCOPES

Telescopes, Spectacles, Barome-

ters,

wziliic Outfits Sfor Amate rs, Opera Glasses, &r.
TH.WALMSLEY

Beck, Philadelphia. Illus, Price List free to any address.

ROLLSTONE MACHINE 00., 48 Water 8t., FITCHBURG, MASS.

E. J. Wood, CONSULTING ENGINEER and
CONTRACT OR, 56 South 8th Street, Brooklyn, E. D.
Steam Engines and Boilers set and reset. Kconomy
guaranteed. POWER_ MEASURED with indicator or
with dynamometer. VALVES ADJUSTED.

Thermometers, Photo-

& CO.successors toR.& J.

BRAIDED PACKING,

PIPE COVERINGS

Made entirely of ASBESTOS.

Absolutely Fire Proof.

MILL OARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES.

CHADLDMERS=-SPENCE CO., FOOT E. 8TH ST. N. Y.

PATENT HAND AND POWER

Crinding Mills

A SPECIALTY.

Also Horizontal Steam Engines.

B These Mills will grind Bones Green or Dry. For the Bone
Dust Manufacturer. For the
Far For the Gardener. e
For the Poultrymar. Prices
from to £350. Don’t throw
away or sell your Bones, grind
them up and make your own §
Fertilizer. Our Celebrated $5 §
Hand Mill for Bones, Shells, |g
Corn, Graham Flour, 100 per ct. §
more made in keeping poultry. §

S8end for descriptive circus §
lar M to

) WILSON BROS,,
- Easton, Pa., U. S. A.

WE the first

new material.

exclusively by
are the sole ag

gases, etc., and

an improvemen

would call especial attention to the following articles now for

time offered to the public, manufactured from this

Vulcabeston, is composed of asbestos combined with water and
acid proof materials vuleanized and compressed. It is manufactured

the JorNs-Prarr Co., of Hartford, Conn, of which we
ents

VuLcaBEsTON 18 superior to any other known material op account of
its permanent resistance to heat and immunity from injury by acids,

is therefore invaluable for a variety of purposes. 1t

can be made in any desired form.. At present we are prepared to
supply Soff, Medium, and Hard Smeer Packive, all thicknesses, in
sheets 40x40 inches, MouLpep Pistron-Rop PackiNg, MouLpep PistoN
PackiNg, Gasgers, RiNa Franae Packives, WasHERs, etc.

Vulcanized Asbestos Piston-Rod Packing.

This is a flexible rope packing composed of strong twisted strands
of pure Asbestos combined with India Rubber and vuleanized. It is

t upon our Pure Asbestos Packings, and is superior to

all others for piston-rods, valve-stems, pump'.valves, etc., where h gh
pressure steam, hot water, oils, acids, ammonia, etc.,‘are used,vand for
Iocomotives, stationary, and marine engines. The advantagespossess-

ed by this Packing are that, in consequence of its wonderful strength

and durability,

it can be used wherever metallic packings have been

heretofore necessary. It is self-lubricating to a greater extent thau

Established 1858,

any other material, and it will not shrink or b.low out. Round and
square, all sizes, from 1-8 inch to 2 inches in diameter.

Samples and Descriptive Price Lists free by mail.
H. W. JOHNS MANUFACTURING CO.,

SOLE MANUFACTURERS OF

H. W Johns’ Fire and Water-Proof Asbestos Sheathing and Building Felt,
Asbestos Roofing and Roof Paints, Asbestos Steam Packings, Boiler Coverings,

Liquid Paints, Fire-FProof Paints, eto.

87 MAIDEN LANE, NEW YORK, SHeASS, JiiAseLruia
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any angle at which it isde- |

THE AVERICAN BLL TRLAPEONE 0,

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
forms 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 oritslicensees responsible forsuch
unlawful use, and all the ¢onsequences
thereof, and liable to suit therefor.

Address JOHIN A. ROEBLING'’S SONS. Manufactur
ers, Trenton, N. J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

ARcCHI-

THE SCIENTIFIC AMERICAN
TECTS' 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, practically, a large and
splendid Magazine of Architecture,
richly adorned with elegant plates in colors,
and with 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 residences, city
and country, including those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will
find this work valuable in furnishing
fresh and useful suggestions. All who
contemplate building or improving homes
or erecting structures of any kind, bave
before them in this work an almost end-
less series of the latest and best examplés from
which to make selections, thus saving
time and money.

Many other subjects, including Sewer-
age, Piping, Lighting, Warming, Venti-
lating, = Decorating, Laying Out of
Grounds, etec., are illustrated. An ex-
tensive Compendium of Manufacturers’
Announcements is also given, in which
the most reliable and approved Building
Materials, Goods, - Machines, Tools, and
Appliances are described and illustrated,
with addresses of the makers, ete.

The fullness, richness, cheapness, and
convenience of this work have won for it
the Largest Circulation of any Archi-
tectural publication in the world. Sold
by all newsdealers.

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

———

Building Plans and Specifications.

In connection with the publication of
the BUiLDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public Buildings,
Churches, Schools,. Stores, Dwellings,
Carriage Houses, Barns, ete. In this
work they are assisted by able and ex-
perienced architects.
- Those who c¢ontemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,

rches, bay windows, or attic rooms, are
Invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans. and
drawings promptly prepared. Terms
moderate. Address

MUNN & CO.,
361 Broadway, New York,

PRINTING INKS.

HE *Scientific American® is printed with CHAS,
ENEU JOHNSON & CO.’8 . Tenth and Loms
bard Sts., Phila., and 47 Rose 8t., opp, Duane St., N. Y,






