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IRON WORKS OF THE SYRACUSE MALLEABLE IRON
COMPANY, )

The introduction of malleable castings to take the
place of drop forgings is one of the features of modern
metallurgy. The adoption of this process has enabled
the metallurgist to produce much more ornamental de-
signs than could be produced by drop forging without
the use of the most expensive kinds of dies.

Malleable castings combine the qualities of wrought
and cast iron. As intricate designs as can be produced
by'the highest grades and most liquid running cast
iron are here made of a metal possessing the strength,
malleability, and other qualities of wrought iron.

We illustrate in the present issue the works of the
Syracuse Malleable Iron Company. This is one of the
great metal works of the United States. In it upward
of 225 workmen are employed in condutting the vari-
ous operations incidental to the production of every
variety of malleable castings. A general view of the
works, which cover an area of four and a half acres,
is given. In the hackground is the foundry,in area
100 X 200 feet. In front of this is the inain building,
which is 60 X 235 feet. The latter is devoted to the
operations of annealing, tempering, pattern making,
trimming, ete. It also contains

next is 60 X 30, and the one in
the foreground is 40 X 60. As
will be seen, the facilities for
shipping the produect or for re-
ceiving the raw material are un-
excelled. Inthe back of the fac-
tory, within 200 yards of it, are
the tracks of the New York
Central and the West Shore Rail-
road, while the Erie Canal runs
directly at its sife. The mate-
rials received include anthracite
and bituminous coal, fire sand,
moulding sand, luting clay, fire
bricks, ete.

The first steps of the process
are executed in the foundry,
which include the making of the
moulds from the “models, the
melting of the pig iron, and the
casting. The iron is melted in
an open hearth furnace, con-
structed according to the most
modern type, in which the heat

" the shipping room, in' which the |l
finished castings are packed in

— | 1is derived by direct radiation
from the flame and from the fur-

barrels for transportation by rail
or canal, the pattern vault, en-
gine, boiler, and office. The en-
gine is a 60 horse power straight
line engine, one of the leading
high speed engines of the coun-

try. The boiler is of 100 horse
power, and is of the Abendroth
& Root manufacture. Two large
chimneys rise from the main
building, which produce the
draught for the annealing kilns,
as their draught is entirely a
naturalone. The taller chimney
is 150 feet high. The right hand
portion of this building is divided
into three stories. In the back-
ground isseen the stable in which
the horses are kept, while on the
banks of the canal, to the left,
are three coal sheds. The longer

nace walls, contact with the coal
impurities being entirely avoid-
ed. In this way a pure quality
of casting is produced, as the
metal is not contaminated with
sulphur. Each furnace can melt
four heats a day, disposing of
four tons of iron in each heat.
They are run on alternate days,
every cother day being devoted
to cleaning. The blast is sup-
plied by a Root force blower.
Iron containing a high per-
centage of combined carbon is
used, as making the most perfect
running metal, but with it are
mixed also some of the lower
numbers. All along the walls
at the sides of the foundry and
through its center are the mould-
ing benches. Here the models

THE ANNEALING KILNS.

one of these is 110 X 30 feet, the (Continued on page 50.)
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THE FOUNDRY OF THE SYRACUSE MALLEABLE IRON WORKS.
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THE COPYRIGHT Q,U'ESTION

There is a decided inclination among our leglsla.tors
to regard the international copyright question from a
purely mercantile point of view rather than fromn the
moral one, which has been recommended them. They
discovered that such a law would give the foreign
publisher a great advantage over the American
publisher without in any way furthering the interests
of the American reader, and that was, to their minds, a
sufficient reason for refusing their assent to its passage.
Without desire to give an opinion as to the truth or
fallacy of the reasoning and its conclusion, we propose
to review the main arguments. Hand labor in Europe
is, of course, much cheaper than here; typesetting, the
most costly part of mmaking a book, is done in England,
for example, at about half our rates, and otherlabors per-
taining thereto in somewhat similar proportion. Under
a copyright law, a foreign work, even if it were neces-
sary to republish it here, according to the provision
made in Senator Hawley’s amendment to the original
bill, could only be sold to the American reader under
the restrictions as to price made by the foreign pub-
lisher, which, there is little doubt, fvould make it far
more expensive than now, if it did not take it altogether
out of the reach of the general public. Without the
amendment referred to, many great publishing houses
on this side the water, which employ thousands of
workmen, would, it is said, be driven from the business,
and the American market flooded with cheap reprints
of foreign works. Thus the general publie, though
able to get old works sufficiently cheap to prevent com-
petition from American publishers, would be forced to
pay an exorbitant rate for new books or go without
them.

Mr. Andrew Lang, the writer, in an article on In-
ternational Copyright in Longman’s Magazine, says :
*For my own part, I cannot pretend to care much
about the matter as [here he refers to an American
cheap publisher] does not sell my engaging works on
the ‘‘ Evolution of Ritual,” and so forth, at sixpence.
Perhaps it would not remunerate him to do so. But
the person one is sorry for is the American novelist.
How can the youngand:ardent literary ‘schoolmarm’
hope to sell her ‘ Popsy’s Ways ; a Connecticut I1dyl,’
for $1.50, when you can have ‘ Treasure Island,” ‘ Kid-
napped,” and the ‘New Arabian Nights,” all in one
hideous pamphlet for ten cents? The native Ameri-
can producer is ruined by English cheap labor, Ly
kidnapped labor, by labor which is not even paid for
its keep, though the laborer has one of the privileges

.+ of slavery, and is both flogged and preached at, some-

times, in the land of his eaptivity.”

Mr. Lang makes a good argument, but of a kind
which rarely, if ever, appeals to the consciences of
legislative economists, whatever their nationality.
Such persous invariably seek to discover on which side
a favorable or unfavorable decision would bring the
balance of trade, taking less account, perhaps, than

‘I they should of what the severe moralist would regard

as international justice. In the present case, ourlegis-
lators believe that, whereas an international copyright
law might bring a few more dollars to a handful of
American authors, it would deprive thousands of
American workmen‘of remunerative employ ment.

As to the piratical incursions of the American pub-
lisher, Mr. Brander Matthews has shown in a recent
paper that the British publisher goes a peg further in
literary effrontery. The American cheap reprint of the
foreign author’s work invariably bears his name and
reports him verbetim, whereas in England the pirated
editions of American authors frequently bear fictitious
names and suffer various forms of mutilation. Those
portions which are supposed not to be suitable for
English reading are cut out, changed, orrewritten, and
American scenes are changed to English. Sometimes
the whole tenor of the story is changed, and in the case
of Dr. Holland’s ** Arthur Bonnicastle,” the last chapter
was altogether rejected, a new one, written by some
unknown person on the other side of the water, taking
its place. Gen. Lew Wallace, on a recent visit to Eng-
land, discovered that an English publisher had issued
his ‘“ Ben Hur ” under another title, and with a new
preface, to which his name was affixed. Many similar
instances could be cited.

_————tr—
Casting a Great Steel Gun,

On Wednesday, January 11, the largest gun ever
made by direct steel casting was cast of Bessemer steel at
Sixteen thousand five hundred pounds
of melted iron were charged into the converters. After
the blow the fluid steel was run into the mould. The
latter stood on end in a casting pit. Two minutes
sufficed for pouring the metal into the flask. All went
well apparently, but it was only after its removal from
the mould that an opinion as to the success of the

‘operation could be pronounced. On Monday, January
‘18;-it was-takeh: from the mould, and the casting was

pronounced perfect, both by Superintendent Hains-
worth, of the Pittsburg Casting Co., and by the gov-
ernment. representatives. The gun is to be of 8 in.
caliber, with 71{ in. powder chamber ; largest diame-
ter, 28 in., and outside diameter of muzzle, 10 in.; ini-
tial velocity of projectile, 2,000 ft.; pressure in c¢ham-
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ber, 15 tons. Its total weight when finished will be
5% tons. After completion it will be subjected to
extremely severe tests at Annapolis, Md.

The casting of this gun is an event of much import-
ance. If the piece proves a success, it may revolution-
ize the construé¢tion of gunsin this country. It will
do much to put the great question of supremacy be-
tween cast and built-up guns to the test of practical
trial. It alsois astep that may bring about the trial
of aluminum-bronze guns. Should it be shown that
casting can produce a satisfactory cannon, then an ad-
ditional inducement will be created for trying alumi-
num-bronze, a metal that is much easier melted than
steel, and that in strength and generally resistant
qualities equals or surpasses it.

The progress of the new piece will be watched with
much interest both here and abroad. It issatisfactory
to feel that the United States may yet inaugurate a
new departure in heavy ordnance. We have already
described the casting of the great guns in the South
Boston Iron Works.* The process described and illus-
trated will give a pretty accurate idea of the manipu-
lations to which the new steel gun has been and will be
subjected. It seems evident that if cast metal guns
are to be satisfactory weapons, the proof will be given
in this country. In thus casting guns the saving in
expense is very great. The new piece will cost but a
fraction of the sum which would be expended upon a
built-up gun of like caliber.

O
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Protection for Horses against Fire.

It is to be hoped that before long some simple and
practical way will be arrived at for preventing, or at
least lessening, the terrible loss of life among the
horses which has hitherto attended every stable fire
of importance.

A device intended, in case of fire, not only to release
simultaneously all the animals, but to turn them out
of the building, has recently been put on trial in a New
York stable, and seems simple enough. In the princi-
pal alley way leading into the stable is placed a wheel
about three feet in diameter, which is connected by
shafts with the stalls. A heavy weight is suspended
from the circumference of the wheel. Delicate thermo-
stats placed about the ceiling of the stable are arranged
so that a very slight increase of temperature will, by
expansion, complete an electrical circuit which will
loosen the weight suspended from the wheel, and thus
set the machinery in motion. A bell will ring, the
bolts of the stall will be druwn, the halters of the horses
will be loosehed, and lastly, a double stream of water
will be thrown into the face of each horse from two
jets placed over the head of the stall. The effect of
this shower bath will be to cause the horse to back out
of his stall. He will find himself free, the doors of the
stall and the stable open, and, in his fright-at the fire
and the unusual commotion, will naturally secure his
own safety—at least that is the inventor’s programme,
though whether it will be carried out in practice re-
mains to be seen. Besides, this doesn’t dispose of the
question of how to save the poor beasts stabled on the
second floor, and until that problem is solved we may
look at any time for a repetition of the shocking scenes
which attended the burning of the Belt Line stables in
New York and of those in South Brooklyn a few weeks
ago.—Fire and Water.

OO
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Preservation of Meat by Sugar.

It results from a special report made to the French
Minister of Agriculture that sugar is an excellent agent
for preserving meat, and possesses some advantages
over salt. In fact, salt absorbs a portion of the nutri-
tive substances and of the flavor of meat. When an
anal ysis is made of a solution of the salt dissolved by
water contained in meat, we find albuminoid bodies,
extractive substances, potassa, and phosphoric acid.
Salt deprives meat of these substances so much the
wmore readily in proportion as it enters the tissues more
deeply or acts for a longer time. It then results that
the meat, when taken from the saline solution, haslost
nutritive elements of genuine importance.

Powdered sugar, on the contrary, being less soluble,
produces less liquid. It forms around the meat a solid
crust, which removes very little water from it and does
not alter its taste. Thus preserved, it suffices to im-
merse the meat in water before using it. Although
this treatment costs a little more than preservation by
salt, account must be taken of the final result and of
the loss prévented. which offsets the difference in cost
between the two preservative agents. We think that
navigators might profit by this.—Revue Generale de la
Marine Marchande.

—

WE have received from James A. Alexander, 68 Wall
Street, New York, General Agent of the Atna Insu-
rance Co., of Hartford, a statement of its condition
December: 31, 1887. .- It has a net surplus of over
$3,300,000, or larger.than the capital of any fire in-
surance company in this country, and has paid in sixty-
nine years losses exceeding sixty-one million six hun-
dred thousand dollars.

* See SCIENTIFIC AMERICAR, Vol, 65, No, 13, pp. 191, 197,
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POSITION OF THE PLANETS IN FEBRUARY.
JUPITER

is morning star, and is perhaps the most interesting
member of the sun’s family during the month, rising
earlier and growing brighter as he approaches the
earth, a superb object in the sky from the small hours
of the morning till dawn. He isin quadrature with
the sun on the 24th. An observer commanding a view
of the southeastern sky will recognize him at a glance.
Jupiter rises on the 1st at 2 h. 28 m. A.M. On the 29th,
he rises at 12 h. 51 m. A M. His diameter on the 1st is
334", and he is in the constellation Scorpio.

VENUS

is morning star. Her luster diminishes as she ap-
proaches the sun, but she is still fair to see in the morn-
ing dawn. Observers will note the rapidly increasing
distance between Venus and Jupiter, the former rising
on the 1st2 h. 10 m. before the sun, and the latter rising
4h. 80 m. before the sun. Venus rises on the 1st at 4
h. 48 m. A M. On the 29th, she rises at 5 h. 8 m. A.M.
Her diameter on the 1st is 15'2", and she is in the con-
stellation Sagittarius.
MARS

is morning star. He may easily be recognized as a
bright, ruddy star northeast of Spica, rising on the 1st
an hour before midnight, andremaining near his bright
neighbor during the month. Mars rises on the 1st at
11 h. 11 m. P.M. On the 29th, he rises at 9 h. 48 mn. P.
M. Hisdiameter on the 1st is 9'4", and he is in the con-
stellation Virgo.

URANUS
is morning star. ~ He is near Spica, on the north-
west. A telescope will bring himm to view as a small
sphere of a delicate green color. Uranus rises on the
1st at 10 h. 35 m. P.M. On the 29th, he rises at 8 h, 43
m. P.M. His diameter on the 1st is 3'8", and he is in
the constellation Virgo.

SATURN

is evening star. He is now in fine condition for obser-
vation, having just passed opposition. Any one can
find him who knows Pollux and Procyon, for he is
east of them, and forms a triangle with them. He is
visible in the northeast as soon as it is dark enough for
the stars to come out. Saturn sets on the 1st at 6 h.
4 m. AM. On the?29th, he sets at 4 h. 48 m. A.M. His
diameter on the 1st is 19-2°, and he is in the constella-
tion Cancer.

MERCURY )
is evening star. He reaches his greatest eastern elonga-
tion on the 17th, and is at that time, and for afew days
before and after, plainly visible to the naked eye. He
sets on the 17th an hour and three-quarters after the
sun, and must be looked for in the west, three-quarters
of an hour after sunset, about 8° north of the sunset
point. Mercury sets on the 1st at 5§ h. 583 m. P.M. On
the 29th, he sets at 6 h. 18 m. P.M. His diameter on
the 1st is 52", and he is in the constellation Capri-
cornus.

NEPTUNE
is evening star. He is in quadrature with the sun on
the 16th. Neptune sets on the 1st at 2 h. A M. On the
29th, he sets at 12 h. 10 m. A.M. His diameter on the
1st is 2'0", and he is in the constellation Taurus.

At the close of the month, Venus, Jupiter, Mars, and
Uranus are morning stars ; Mercury,Saturn,and Nep-
tune are evening stars.
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Cardifif’ Water Works,

About two years ago the work of laying'down thirty-
one miles of large water pipes between Llanishen and
Cwmtaff, as a necessary means of water passage from
the Breconshire watershed for the supply of Cardiff,
was comnmenced. The whole line of conduit is now
nearly completed. A supply of water could now be
sent to Llanishen for use at Cardiff. This water could
be taken “om the river after proper allowances are
made for Cyfarthfa Steel Works and other establish-
ments. The balancing reservoir at Rhubina, the
nearest of its kind to Llanishen, is practically com-
plete. It is at high level, and is intended for the
future high level service of Cardiff, Penarth, Llandaff,
and Whitchurch. Blackbrook balancing reservoir is
nearly finished, and that at Cefn will be ready in about
a month. These three balancing reservoirs are arched
over. The upper section of the pipes where the No. 2
—or Cantreff—reservoir is being constructed is 1,000 ft.
above the Cardiff level; Llanishen is 150 ft. above
Cardiff, and Rhubina is about 100 ft. above Llanishen.

The Cantreff reservoir will be completed in about
two years, and its capacity will be about 300,000,000
gallons. Two others are contemplated—Nos. 1 and 3—
one of which will be located above and the other below
the No. 2 works, which are being constructed at theroot
of the upper portion of a drainage area of 4,000 acres.
The pipes have been obtained at an aggregate cost of
about $600,000, and the laying of the pipes in three
sections has been carried out at a cost of above $150,000.
As to the pipes, it ‘may be observed that they are
usually about 12 ft. in length. They vary in thickness
according to the pressure resistance required at various
points. They are 2 ft. in diameter and weigh about
114 tons each. ]

PHOTOGRAPHIC NOTES.

Intensifying Lantern Slides.—Sometimes, by quick
and too short development, the image of a lantern
slide will fix out too weak. Various methods for in-
tensification have been recommended, but the latest
and simplest is that detailed by Mr. A. R. Dresser in
the Amateur Pholographer, as follows: If any ne-
gatives or lantern slides are too thin, they can be
brought up to nearly any density by first bleaching
with mercury (as usual) and then redevelop them with
the hydroquinone developer (in place of ammonia).
I find that you can redevelop to nearly any extent.
One need not use new developer (unless the image is
very thin), as the used developer does very well and
saves having to throw it away. I always use this de-
veloper for lantern slides, and find it all that can be
wished, but for ordinary use it is very slow.

I am not aware that any one has used hydroqui-
none for intensifying before. For under-exposed neg-
atives it works very well, and so far I have found no
stain from using it.

To Obtain Black Prints on Bromide Paper.—Mr.
Dresser, in the same journal, says : Develop with fer-
rous oxalate as usual. Give a short exposure and use
a strong developer.

After developing wash with acetic acid water, then
well wash and pour over the print a solution of mercury
(sat. sol. bichloride mercury 1 part, water 3 parts). The
image will gradually fade away. When it has nearly
done so, wash it carefully, and pour over a saturated
solution of sulphite of soda. When it has reappeared,
wash for one minute and then put in the hypo. solu-
tion (half saturated), leaving it there for ten minutes.
Wash thoroughly. The print, when looked at by day-
light, will be a rich brown, but it will dry black and
white.

Improved Method of Burning Magnesitum Powder.—
In the SCIENTIFIC AMERICAN for May 3, 1884, page 275,
we give an illustration of a method of burning mag-
nesium powder, in which an alcohol lamp projecting a
horizontal flame is held underneath a funnel into which
is poured, at the time when it is desired to make the
picture, magnesium powder mixed with fine sand.
Quite recently this method appears to have been re-
versed by Mr. William Bishop, who demonstrated the
working of his apparatus before a meeting of the North
London Photographic Society.

We take from the Br. Jour. of Photo. the following
description of his lamp :

‘* A square metallic spirit lamp, having a flat top, is
fitted with two wicks, one in front of the other, and
separated by two or threeinches. Immediately behind
this lamp is a short wide-mouthed bottle containing
magnesium in powder. Dipping into this powder is a
glass tube, the other end being carried up through the
cork and bent toward the flames of the spirit lamp,
which are in a line with the direction of the blowpipe.
A second short piece of tube is passed through the
cork, its outer end being connected with the rubber
tube of a pneumatic ball. On giving this ball a quick,
sharp squeeze, a small quantity of the powder is sud-
denly ejected from the blowpipe nozzle against the
flames, this being attended by a dazzling flash. This
is capable of being repeated as long as any of the mag-
nesium powder remains in the bottle.

“ Two spirit flames are employed instead of one in
order to insure the complete combustion of all of the
metallic powder that is ejected.

“From a knowledge of and practical acquaintance
with all the systems previously employed for producing
the flashing light under the most comfortable and ef-
fective conditions, we place this, the latest, at the head
of them all. It is free from association with either
pyrotechnic compounds or gun cotton. Its portability
ie such as to leave nothing to be desired. Methylated
spirit is so cheap as to amount practically to nothing
when being occasionally used, and a pinch of a small
rubber ball forms the whole means by which the light
is started into action over and over again.”

It will be noticed from the above description that
the appearance of this apparatus is somewhat like the
ordinary atomizers which are now in use. Pressure on
the bulb forces a fine horizontal stream of magnesinm
powder directly through two flames of alcohol placed
one behind the other. The apparatus is very simple,
and undoubtedly will be of much service in photo-
graphing interiors and in making portraits by night.

Improved Pyro Developer for Lantern Slides.—Mr.
John G. Cassebaum, in the American Journal of Pho-
tography, relates his experience with an improved
pyro. developer, which is particularly recommended
for its excellent keeping qualities and for the rve-
markable clearness of the shadows and brilliancy of
high lights it produces in a transparency or lantern
slide.

The formula stands as follows :

a Hydroxylamine........ cocceveiceccecrocnsneecensnnes 60 grains.
Pyrogallo).....cc.ivviiriininrnicionnns Ciesencesaiiinnnn 1 ounces.
R 6

b Carbonate of 80da.... ......ccoiiieiiiiniiieiiiiiinn. 114 ounces.
Sulphite of 80da (CryStal8). ... cveevreeeeeerenecerannns a4
WBLET . oiiiiiiiiiiiiiiiiiiiiieieisianiniecnans oan 60 “

For negatives add 2to 4 drachms of a to 8 ounces of
b, according to the nature of the subject.- :
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For lantern slides, in which too much density should
be avoided, 114 drachms of a or the pyro. will be suffi-
cient. '

The use of hydroxylamine, as far as my experience
goes, communicates virtues which are greatly to be
desired.

There is obtained by its use a depth of bluish black
tones, rich in gradations, soft and pleasing to the eye,
which arenotlost when the imageis projected upon the
screen. )

I prefer the hydroxylamine and pyro. development:
to the ferrous oxalate, not only for the increased
beauty of the tones, but also for the degree of in-
tensity obtained without danger of clogging the
shadows or making too dense the high lights. The
process of development can be watched more readily
and the proper degree of strength determined much
better than with oxalate. I have a mixture of the hy-
droxylamine and pyro. which I have kept for more
than two months without the slightest indication of
discoloration.

Prevention of Blisters on Albumen Paper.—Mr.
Ellerslie Wallace, in the same journal, says that the
chief cause of blisters is the extreme dryness of the
paper at the time it is silvered. The paper, prior to
silvering, should be stored in a damp place, like a
cellar, or in a dampened room, so that the albumenized
sheets will become somewhat limp, or will refuse to
curl up when laid out flat on a table. Afterfixing, the
prints should be at once immersed in a solution of
comnmon salt, about the same strength as the fixing
bath. It is also advisable to gradually dilute the salt
solution after the prints have been soaking some
minutes.

The Great Bear Valley Dam,

Leaving tbhe small settlement of Crafton, we wind
through the Mill Creek canon, and then climb over
the San Bernardino Mountain at an elevation of 5,600
feet above the sea, or4,100 feet above Redlands. Then
we go down and through the Santa Anna Valley and
cross the next ridge at an elevation of 7,600 feet.
Then we descend 1,200 feet and ride three miles fur-
ther, when we come to the great Bear Valley Darm,
which backs up the Bear Valley Lake or great reser-
voir, as it Inay now be called. One is spellbound when
he examines this stupendous piece of work and realizes
the labor that it cost. All of the ceinent and other
materials, excepting the granite, which was quarried
near by, was carried by teams and pack mules 100 miles, .
and each barrel of cement cost $13 when delivered at-
the dam. It took a team two weeks to reach the Colton -
Railroad station, and the engineers and laborers lived
in rudely constructed log huts for six months. From
Colton the route was up the Cajou Pass, thence over
the Mojave Desert, then through ‘ Lucky ” Baldwin’s
silver mine trail to the end of the dam. The dam is
built of big blocks of granite, ranging from a half ton
to ten tons in weight, the majority being about four
tons weight each. Its base rests upon a solid rock
foundation and its present height is about sixty feet,
though it may be increased twenty feet without any
risk of weakness. It is a curved dam, its length of arc’
being 300 feet and its radius 845 feet. Its base is
twenty feet wide, and from this it slopes to three feet
wide at the top. Its average coefficient of safety is 25,
and it would stand twenty times its present pressure.
The engineer was F. E. Brown, a graduate of Yale.
College and of Yale Scientific School, and one of the
largest property owners in the county. The State
engineer of California has pronounced’ the work not
only efficient, but a remarkable piece of engineering.

The lake or reservoir receives the drainage of 200
square miles. It covers an area of 4,000 acres, three
fourths of which around the old lake was used as a
sheep ranch until purchased by the Bear Valley Com-
pany. At the present height of water, fifty-three feet,
at the dam there is a supply of nearly 10,000,000,000
gallons, covering an area five milesin length and a half
mile in width an average depth of fifteen feet. With
the dam at its full contemplated height the lake will
hold 40,000,000,000 gallons, and at sixty-five feet 21,000,-
000,000 gallons. Before the dam was built this water
was allowed to flow in winter torrents to the sea. It is
now capable of irrigating 50,000 acres of land in the
frostless foothills, once supposed to be beyond the pale
of irrigation, and to supply a population of 500,000 for
domestic purposes. It at present irrigates the lands in-
cluded in the towns of Redlands, Lugonia, Crafton, and
Highlands, and is to be extended to San Bernardino.

_——— e ————

THE Travelers Insurance Company, of Hartford, has
just issued its twenty-fourth statement, which shows a
gratifying increase in the amount of business, both in
the life and accident departments. Nearly $7,500,000 of
new life insurance was written, or double the amount
it was doing four years ago. Its claim payments
amounted to $1,392,000, the greatest in any year since
its organization. The accident department shows an
increase of over 8,000 policies over 1886, and the increase
in volume of premiums much heavierstill. This com-
pany has the reputation of liberal dealing that entitles
it to the large share of public confiderce it possesses,
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IRON WORKS OF THE SYRACUSE MALLEABLE IRON
COMPANY.
(Continued from first page.)

are received and are bedded in the green moulding
sand which is contained in snap flasks. The lat-
ter are boxes that are secured together by detach-
able fastenings at the corners. The models are of
a peculiar type, as they generally represent small
articles. A single sheet will often contain a number of
small models separated by gateways. The models are
frequently made of metal and are embedded in the sand,
the latter being rammed around them while contained
in the snapflask. Themodelis removed, and the whole
is then transferred to the floor where the casting is to
be executed. The sides of the flask are sepa-
rated, and the mould is left standing by its
own consistency, the wooden bottom board,
however, not being removed. This effects

a great economy in flasks, but the full num-
ber of bottom boards have to be used. The
moulders can be seen surrounded by piles of
these boards, while on the floor the moulds
with the flasks removed are standing. The
furnace is tapped, and a long row of work-
men with ladles stand in line to catch the
metal. The ladles are made of iron, and
hold from 35 to 40 pounds of melted iron.
They are lined with sand, to prevent the .
ladles from being perforated. On an aver-
age, each iadleful can fill five flasks. The
iron used, it should be observed, is charcoal
pig. Before pouring the mould a cast iron
weight is placed on its top, through whose
center is a hole corresponding with the aper-
tures in the mould. This holds the sand
down against the hydrostatic pressure of
the melted metal during the filling. Owing

to the quality of the iron employed, these
castings, when finished, are as hard as glass
and nearly as brittle. If dropped on a stone
floor or iron slab, they would break.

After cooling, the articles are removed
from the moulds and taken to the annealing
. department. Here they have to be treated to heat in
the presence of oxide of iron. The effect of this process
is to gradually decrease the percentage of carbon by the
oxidizing action of the cementing material, so as to ul-
timately reduce the brittle casting to the condition and
toughness of wrought iron. If necessary, the castings
are first chipped, so as to remove all fins, gates, ete., be-
fore being delivered to the annealers. By the annealers
they are packed away in iron vessels called pots, and as
fast as they are stored away in these, rolling mill
scale is shoveled in among them, the object being to
lay them in even layers without touching, so as to have
each piece completely surrounded by scale. The pots
are 18 X 22 inches in area and 16 inches deep. They
are stacked three and four high and are luted with
clay at the joints, and clay and sand are placed on top
of them.

In this way pot after pot is stored full, and they
are placed on top of one another to the height of four
tiers. These are then taken up on a suitable truck,
which is seen in the background of the cut, and are
rolled into the kiln. These pots deteriorate very
quickly, and part of the work of the foundry is devoted
to the manufacture of the same. The iron for these,
as it need not be of pure quality,
is melted in a cupola furnace,

the kilns—which can be seen in the back of the core-
making room—they are stored away in racks to one
side. For every casting which includes a perforation
a core is, of course, used, and this gives some clew to
the immense number which are required for such an
establishment.

The works were started by W. B. Burns, in 1882, and
are still under his proprietorship. Mr. A. W. Dows-
land is the superintendent. The work is generally
skilled labor, such as pattern making, moulding, and
the like.

The castings made in these works vary in weight
from one-half pound to three hundred pounds. They

are generally shipped in barrels, as these are more

CORE MAKING.

conveniently moved than square boxes. Each barrel
holds from 100 to 800 pounds.

The works annually consume 3,000 tons of coal and
15,000 fire brick are used every year. Of the forge
cinders but little is required each year, as they are
used over and over again.

——— O —
Washable Walls in Cottages,

E. Chadwick, in the Architect (London), says: As &
principle, all interior cottage walls should be made
washable. Besides the evil arising from absorbency of
the animalized gases of walls of the common construe-
tion, there is another great source of evil attaching to
walls of the common soft stone construction—the ab-
sorbency and retentiveness of water or damp. In
England the comnmon bricks absorb as much as a pint
or a pound of water. Supposing the external walls of
an ordinary cottage to be one brick thick, and to con-
sist of 12,000 bricks, they will be capable of holding
1,500 gallons, or 614 tons of water. To evaporate this
amount of water would require nearly a ton of coal,
well applied. The softer and more workable stones are
of various degrees of absorbency, and ‘appear to be
more retentive of moisture than common brick.

| conical holes in the center of the quartz covers.
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self by the power of capillary attraction, by which, it is
observed on some walls in Paris, it ascends 32 feet from
the foundations. Walls of such absorbent constructions
are subject to rising wet by capillary attraction, as well
as to the driving wet of rain or storm. To guard
against the driving wet on the coast expensive external
coverings of slate are used. But these do not stay the
rising wet. This wet, having to be evaporated, lowers
temperature. Damp walls of houses cause rheama-
tism, lower strength, and expose the systemn to other
passing causes of disease.

In London it is admitted that houses even of the
better class, cannot safely be inhabited in less than
nine months. Indeed, registrars of deaths are aware
that an extra death rate is, after all, usually
attendant on their first occupation. The
mwajority of bent figures in our villages are
due to the infliction of rheumatism from
damp.

In Paris, notwithstanding its peculiarly
dry subsoil and its drier climate, the sani-
tary, or insanitary, evils of the common
architect’s constructions appear to be even
greater than in London. I was assured by
a Parisian builder of considerable experience
that it was unsafe to ocecupy any new house
in Paris in less than a year after its construc-
tion, and that there were houses in Paris
which would never be dry *‘in their lives,”
and would always afflict their occupants.

Electrical Attraction of Quartz.
BY ALEX. HODGKINSON, M.B., B.SC.

Quartz, like most other substances, be-
comes electrified by friction, and also pos-
sesses the property of remaining in an elec-
trified condition for a period varying from
ten minues to half an hour after the friction
has ceased. When this medium is used as a
cover for compasses, this electrical property
may manifest itself in such a marked man-
ner as to render the'readings of the instru-
ment utterly unreliable, and more especially
is this the case where the instrument is provided with a
quartz cover back and front. Inthe compass exhibited
the back and front of the instrument consist of two
plano-convex lenses of quartz with their plane surfaces
toward each other, the needle rotating between these
covers on an axis, the extremities of which fit into two
In the
case of this instrument the mere act of removingit from
the warm pocket is usually sufficient to cause the needle
to assume a fixed position in relation to the compass
itself, and quite unaffected by the magnetic attraction
of the earth. If, while in this eondition, the instrn-
ment is rotated, the needle also rotates as if a fixture.
If the surface of the quartz be rubbed with the dry
finger in a radial direction, the needle at once takes up
a position in the same direction, and .if compelled by
shaking to change its position, it resumes it when
allowed to remain at rest. When the compass is so
turned that the axis of the needle is in the direction of
the magnetic force of the earth, and the needle there-
fore in equilibrium, the effects of radial friction become
still more marked. As might be expected, the property
is not confined to quartz. A compass covered with glass
exhibited the same phenomena, with the important dif-
ference that in this case the at-
tractive influence ceased with

which can be seen on the right
hand of the foundry. The an-
nealing kiln is filled with these
pots. It can holdfrom 64 to 140,
according to the size, averaging
from 6 to 12 tons of castings for
the small kilns and as high as
18 for the large. The firing then
commences. For four days the
pots are exposed to a red heat,
and for two days the Kkilns are
allowed to cool, then the pots
are removed and their contents
discharged on the floor. The
castings are removed from the
scale and are ready for cleaning
by the tumbling process. The
scale is placed to one side. In
each annealing process the oxy-
gen of the scale is, of course,
exhausted. In order to regener-
ate it a solution of sal ammoniac
is sprinkled upon it. This reox-
idizes it and brings it again to
the condition of peroxide. The tumbling department
contains a series of cylindrical vessels which are kept

rotating. These are charged with castings, and by

their rotation the objects are perfectly cleaned. The
tumbling process is executed dry.

A very characteristic department is the core making
room. Forsuch small objects which have to be cast
in such large quantities, an enormous quantity of
cores are naturally required. ‘They are manufactured
in moulds by boys, and as fast as they are dried in

THE TUMBLING DEPARTMENT. -

Professor Ansted states that the facility with which
sandstone absorbs water is illustrated by the quantity
it contains both in its ordinary state and when satu-
rated. He states that even granite always contains a
certain percentage of water, and in the dry state is
rarely without a pint and a half in every cubic foot.
Sandstone, however, even that deemed fit for building

purposes, may contain half a gallon per cubic foot, and

loose sands at least two gallons. When water presents
itself in any part of such material, it readily diffuses it-
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cessation of the friction. That
the attractive influence is quite
independent of the magnetic
force of the needle is proved by
the fact that an instrument sim-
ilar in every respect to the first
mentioned instrument, excepting
that the needle was left unmag-
netized, exhibited the same phe--
nomena. The action is thus one
of simple electrical attraction.

Fireproof Building Material.

The Real Estate Record says
that fire ruins show that porous
terra cotta bricks and blocks
best resist fire, water, and frost.
Next to these in the order of fire
resisting qualities come concretes
and burned clay work. In the
best work done, the iron work is
incased in porous terra cotta,
tile, or brick work in roof, floor,
and tile construction. The hollow tiles are faced with
vitreous tile, slate, or any good weatherproof coating,
or with a single thickness of brick. Iron and steel
framework incased in fireproof materials gives the best
possible results. There is a growing preference for
light porous walls of hollow material protecting an iron
or wooden framework. Massive and heavy walls of
brick or stone will do for architecture, but they are not
as much of amechanical necessity as they were regarded
a few years ago.
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A GUARD RAIL FOR VEHICLE WHEELS,

A device to be attached to the thill and axle of a
buggy or other vehicle, not to interfere with the free
turning of the wheel, to prevent damage from collision
withother vehicles by the wheels becoming interlocked,
has been patented by Mr. John C. Tatman, of Mount
Vernon, Dakota Ter., and is illustrated herewith, Fig.
2 showing a horizontal sectional view of a portion of
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TATMAN'S GUARD RAIL FOR VEHICLE WHEELS.
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the axle with the guard rail in place thereon, and Fig.
3 a view of the thill attachment. The guard rail has a
circular opening in its rear end, behind which is a hol-
low or cup-shaped boss, adapted to fit upon the usual
screw-threaded spindle of the axle. The guard rail
thence extends forward and slightly inward, with a
gradual sweep to a suitable point on the thill, where,
through a transverse hole in its end, it is bolted by a
pin to a drilled lug or web upon the under side of the
thill. This guard rail not only precludes danger of the
wheel becoming injured by collision or interlocking,
but braces and strengthens the vehicle.

GO0
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AN IMPROVED THILL COUPLING.

A simple and inexpensive thill coupling, designed to
prevent rattling and be durable, isillustrated herewith,
and has been pat-
ented by Messrs.
Henry and John
Knupp, of Warren,
Pa. Fig. 1 shows a
side view in section
and Fig. 2 a front
view, there being
combined with the
pivoted thill iron an
elastic or compressi-
ble anti-rattler,
placed next the thill
iron eye. A clamp
comprising opposite
plates, hinged to-
gether at one side,
bears upon the anti-
rattler, and a screw passing through the opposite
plates holds it in position. One of the clamp plates
has a lug overlying the head of the thill iron pivot,
and all the parts are cheaply and easily made, though
forming a most efficient coupling. '
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KNUPP’S THILL COUPLING.
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A COMBINED RAILWAY RAIL CHAIR AND TIE.

A railway rail support that is designed to be durable,
stable, adjustable, elastic, and economical is illustrated
herewith, and has been patented by Mr. Nicholas M.
Marks, of Quanah, Texas. The baseplate has its edges
turned down to form flanges, and to the upper face of
this foundation seat are secured four upwardly extend-
ing standards, in the form of angle irons, the outer
faces of the standards being ribbed, the upper faces of
the ribs extending outward from the standards at

MARKS

RAILWAY CHAIR AND TIE.

about right angles. To these standards are connected
a rail support, formed from a blank having a central
section with apertures, with arms bent down to extend
at right angles from the central section, the space be-
tween the arms being such as to freely admit the
standards, the arrangement being such that the rail
support may be adjusted toward or from the base to
such position as may be required to bring the rail to a
proper level. Two such supports are connected by a
cross bar, the ends of which are wider than its main
portion, in such way as to make an exceedingly firm
connection between the parts, but so that a proper ad-
justment of the supports and the parts by which they
are carried may be readily made. The construction is
such that the foundation, once in place, need not after-
ward be disturbed, but vertical and lateral adjustments
can be easily effected.

Magnesium in Electric Batteries.

M. Heim, of Hanover, has lately made a series of
observations on the increased electromotive force ob-
tained by substituting magnesium for zinec in various
well known cells. As anticipated, from the known
fact that the heat of combination of magnesium with
oxygen is greater than that liberated on the oxida-
tion of zine, the electromotive force of the cells in
which the substitution was made experienced in every
case a notable increase. Thus the electromotive force
of a Daniell cell, the positive electrode of which was a
copper plate immersed in a solution of sulphate of cop-
per, was measured, first, when the negative electrode
was a zinc rod plunged in dilute sulphuric acid;
secondly, when a magnesium plate was substituted for
the zine, the solution remaining unchanged ; and,
thirdly, with a magnesium electrode in a solution of
magnesium sulphate, and under these conditions the
following figures were obtained : 1185 volts, 2033 volts,
and 1 93 volts—results which were very favorable to
magnesium. Nearly as striking figures were obtained
in making the charge in a Bunsen cell, the positive
electrode of which was a rod of arc lamp carbon. In
this case, using both metals under similar conditions,
the electromotive force was 22 per cent greater with
the magnesium than with the zine plate. With a Le-
clanche cell the electromotive force was raised by the
charge from 1°5 volts to 23 volts, or upward of 53 per
cent. These facts seem to show that considerable
advantages would follow the use of magnesium in
primary cells generally, if the metal could at any time
be produced at a cost approximating to that of zinc.

—_—— e r—————
Preserving Telegraph Poles.

Telegraph poles are preserved in Norway by making
an auger hole, about an inch in diameter, in each post,
about two feet from the ground, and pointing down at
a small angle till the center of the stick is reached.
From four to five ounces of sulphate of copper, in
coarsely powdered crystals, is inserted, and the opening
is stopped with a plug, which projects so that it can be
pulled out to admit of replacing the chargeevery three
or four months. The chemical is gradually absorbed
by the wood, which, it is said, permeates to the very
top of the pole, the whole outside surface assuming a
greenish tint, due to the presence of copper in the
pores. This simple means of preservation suggests the
application of the same material to other purposes than
telegraph poles.

_— —ar—
The New Gas, Hydride of Nitrogen.

The discovery of a new gas is reported in Gerwmany
by Dr. Theodore Curtius, who has sueceeded in pre-
paring the long sought hydride of nitrogen, amidogen,
diamide, or hydrazine, as it is variously called. This
remarkable body, which has hitherto baffled all at-
tempts at isolation, is now shown to be a gas perfectly
stable up to a very high temperature, of a peculiar
odor—differing from that of ammonia—exceedingly so-
luble in water, and of basic properties. In composi-
tion it is nearly identical with aminonia, both bein,
compounds of nitrogen and hydrogen. :

AN IMPROVED MASON’S FLOAT HANDLE.
A handle which may be detached from one float and
attached to another in a short space of time, but one
- tool being required to make the transfer, has been pat-
' ented by Mr. Edward M. Van Duzer, of No. 98 Thomas
Street, Newark, N. J., and is illustrated herewith, in
perspective and transverse sections. The handle has
' the usual grip and standards, with ears integral with
thY ends extending outward at right angles, the ears
being apertured between the ends and the standards.
! A screw passes loosely through the aperture in each ear,
and is provided with a winged lock nut having a cen-
l trally rectangular recess toreceive the rectangular head
” of the screw, the nut to act as a wrench or lever to turn
the screw. The other end of the screw is flattened and
beveled upon opposite sides to form a wide cutting
edge, wider than the diameter of the aperture in the
ear. This handle can be readily and expeditiously de-
tached from a mason’s float that is unfit for use and at-
i tached to a new one, or withtsuch handle a new float
| can be quickly and efficiently made from a rectangular
| board of suitable size.
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AN IMPROVED FAUCET.

A faucet especially adapted for use with stationary
basins, whereby either hot or cold water, or both,
may be made to flow from one spout and be controlled
by one handle, has been patented by Mr. William B.
Rodman, of Norfolk, Va., and is illustrated herewith,
Fig. 2 showing a partial vertical and longitudinal sec-
tion and Fig. 3 a :
front elevation, i i
partly broken away,
of a modified form of
faucet. Separatein-
lets are provided for
cold and hot water,
with a single outlet
upon the opposite
side, there being an
interior pin near the
forward end, and a
plug having a recip-
rocating and rotary
motion, provided
with an elongated
diametrical aperture
having tapering ends
adapted to register
with the inlets, sin-
gly or collectively,
and with the outlet,
there being a segmental peripheral recess adapted to
réceive the pin. By this device the flow may be in-
creased or diminished as desired, or any wished for
proportion of hot or cold water be obtained.

4

RODMAN’S FAUCET.

AN APPARATUS FOR TESTING SEEDS.

An apparatus for determining the vitality or germi-
native qualities of seeds, to enable both the dealer and
the purchaser to judge more accurately than is ordi-
narily possible, has been patented by Mr. Henry A.
Goetz, of New Albany, Ind., and is illustrated here-
with. It hasalamp chamber at one end, and a flue
leading therefrom in such way as to diffuse an equable*
warmth through the compartment in which is located
the seed pan. The seeds are placed in the pan on a
bedding of cotton or other fibrous material, in rows
which are properly labeled, and then water is poured
in the pan at one edge of the cotton, so as to float the
cotton and the seed placed thereon, the compartment

GOETZ’S SEED TESTER.

being closed by glazed doors to allow of raising the
temperature as desired. The moisture supplied to the
seeds at the same time assists the heated air in the
chamber in causing the good seeds to sprout, while the
operation haslittle or no effect on poor and worthless
seeds.

Total Eclipse of the Moon.

Our readers must not forget the eclipse of the moon
which will occur on January 28, beginningat 5:30 P.M.
The full data will be found in our issue of January
7, 1888, page 2, of the present volume, to which we refer
for particulars of the different phases. The interest
of the phenomenon will be enhanced by the fact that
it occurs at soconvenient an hour.

VAN DUZER'S MASON'S FLOAT HANDLE,
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Fire Precautions as to Woodworking Shops In
Berlin,

The police authorities of Berlin, Prussia, have pub-
lished the following ordersregulating the arrangements
where fires are used in woodworking shopsin that city.
These orders are founded on the building inspection
ordinance of January 15, 1887, for Berlin and its en-
virons.

1. The wood shops must have solid principal walls of
brick or stone.

2. When there are persons dwelling over wood work-
ing shops, the floors of such dwellings must be fireproof
(feuerfest), and any wooden floors must have ceiling
below piped and plastered, and the plaster covered with
. corrugated sheet iron.

3. In arrangements for heating woodworking shops
during winter, or for drying purposes, no kind of ine-
tallic stoves or pipes for the same shall be used. Stoves
must be of stone or tiles, and so arranged that they
can be supplied with fuel on the outside only of the
wookrooms, or ina fireproof projection at last 59 inches
in height and 20 inches in depth. Any iron covers
which may be upon such stoves must be protected with
at least two thicknesses of tiles or slates laid in mor-
tar. For conducting smoke from stoves to chimneys,
only flues built in walls shall be used. Woodworking
shops having in one or in several rooms a superficial
area of 9,700 feet must conform to the following pre-
seribings :

(a.) Among dwellings, woodworking shops and the
needful storage room therefor shall be permitted only
when they are entirely isolated from the dwellings that
may be located above them, by fireproof floors (as be-
fore stated), and when the dwellings have one or more
staircases separated from the workshop by substantial
walls.

(b.) The stairways to such workshops must be fire-
proof, and doors leading therefrom to interiors made of
iron. Doors must open outward, and be self-closing.
Such doors are not to have wooden cases, or other
wooden supports.

(c.) For each workshop there must be a separate glue
. heating room, having thick brick walls, ceiling vaulted,

and floor and ceiling below of non-inflammable mate-
rials. There must be an iron door at the entrance to
this room, and between the door, when open, and the
heating furnace a distance of at least 20 inches. So-
called “‘glue heaters” are not permitted.

(d.) Every workshop must have a separate shavings
...bip, located in the cellar, or upon solid ground outside
. —constructed on the four sides of thick walls, vaulted

above. This bin must have a separate entrance from

the courtyard, closed by an iron or aniron-plated door.

—Assecuranz (Vienna).

B e o e ———
The Baku Naphtha Springs.

Although within the last two years intelligence has
frequently reached Europe of extraordinary outbursts
of mineral oil on the Apsheron peninsula, near Baku,
nothing has yet equaled the astonishing outbreak
which the Northern Telegraph Agency telegraphed a
few days ago. Their telegram was to the effect that
near the petroleum works of a certain M. Arafeloff a
fountain of oil was throwing out over 2,400 tons daily,
that this had been continuing without intermission
for four weeks, and that more than the half of this
enormous output was going to waste. It is to this
loss of the oil that attention is now being directed.
Not only at Arafeloff’s fountain, but at almost every
large fountain in the Balakhan-Sabuntchin district the
waste of this most valuable product has been enor-
mous. Millions of pools of oil have been lost, owing
to the inefficient way in which it is reservoired and
stored. Itisnow understood that the government will
take immediate steps to prevent this ruinous waste and
to compel the owners of oil springs to adopt more scien-
tificmethods of boring, collecting, and storing.

DO
-4+

Some interesting experiments on the reciprocal in-
fluence of organs of sense have been recently made by
Herr Urbanschitsch, of Vienna. His general conclu-
is, says Nature, that any sense excitation has for result
an increase of the acuteness of other senses. Thus,
sensations of hearing sharpen the visual perceptions.
If colored plates are placed at such a distance that one
can hardly distinguish the colors, and various sounds
are then produced, the colors become generally more
distinct the higher the sounds. Similarly, one can,
while a sound affects the ear, read words which one
could not read before. Again, the ticking of a watch
is better heard when the eyes are open than when they
are closed. Red &nd green increase auditive percep-
tions; but blue and yellow weaken them. Several
musicians, however, were agreed that red, green,
yellow, and blue caused an intensification of sound
about one-eighth ; while violet had a weakening effect.
Taste, smell, and touch are under like laws. Light,
and red and green color, increase their delicacy ; while
darkness, blue, and yellow diminish it. Under the in-
fluence of red and green, taste extends from the an-
terior border of the tongue to the whole surface. On
theother hand, a strengthening of smell, taste, or touch

exalts the other sensitive perceptions. Specially in-
teresting is the reciprocal influence of touch and the
sense of temperature. If one tickle the skin with a
hair, and plunge the hand in hot water, the tickling
sensation ceases ; on thecontrary, if the hand be placed
in cold water, and a part of the body tickled, the tem-
perature is felt more vividly. Herr Urbanschitsch
finds in this reciprocal action an explanation of sup-
posed double consecutive sensations on excitation of
one sense.

4O
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AN IMPROVED RATCHET AND LEVER MECHANISM.

A device, consisting of a ratchet sleeve or teeth held
on a shaft and operated upon by one or more rat-
chet levers, with a pawl held in a ring or carrier
through which the ratchet sleeve passes loosely, has
been patented by Mr. John Bayet, of O’Fallon, St.

-~

Clair County, Ill., and is illustrated herewith, Figs. 1/

and 8 showing sectional views of the carrier and pawl,
and Fig. 4 a plan view of a modified form of the im-
provemnent.

The shaft carries one or more ratchet sleeves, or the
teeth of the ratchet may be directly cut on the shaft,
a lever or pawl being provided with a head, which has
its bearing in a recess formed in a carrier having a re-
movable front plate, so that the head of the lever can

BAYET'S RATCHET AND LEVER MECHANISM,

easily be placed in the recess. On the head of thelever
is a semicircular projection which is the fulerum of the
lever, and on the head is also formed a jaw adapted to
engage or disengage the teeth of the ratchet sleeve.
The motion of the ratchet lever is limited by the pe-
culiar shape of the recess, so that it is practicable to
impart a partial rotary motion or a continuous rotary
motion to the shaft, increasing at the same time the
power of the latter. The number of levers and ratchet
sleeves can be varied according to the work to be done,
and the length of the levers is determined according to
the space in which they are to be used or the amount
of power they have to communicate.

The device is applicable to a wide variety of shop
machinery, and may also be used in running thrashing
machines and for other purposes.

———————
Effect of the Atmosphere on Bricks.

Atmospheric influence upon bricks, tiles, and other
building materials obtained by the burning of plastic
clays depends very much on the chemical composition
of the clays and on the degree of burning. Thus any
distinet portions of limestone present in them would
be converted into quicklime in the kiln, and when the
bricks were thoroughly wetted would expand in such a
manner as to disintegrate the mass. If the clay used
is too poor—that is to say, if it contains an excess of
sand—the bricks will not become sufficiently fused, and
upon exposure to the weather their constituent parts
will separate. It is to be observed that in bricks, as
in stones, decomposition does not take place with the
greatest rapidity where constant moisture exists, but
rather where, from the absence of capillarity, variable
according to the moisture furnished by the atmosphere,
either directly or indirectly, a series of alternatiops of
dryness and humidity prevail .

The foundation walls of buildings do not in faet
suffer so much in the parts immediately upon the
ground as they do in those at a height of from one to
three feet, according to the permeability of the mate-
rials employed. When bricks made of clay containing
free silica are laid in mortar, and moisture can pass
freely from either one or the other, it may be observed
that the edges in contact become harder than the body
of the bricks. No doubt this arises from the formation
of a silicate of lime and alumina, the lime being fur-
nished by the passage of the water through the bed of
mortar.—@. R. Burnell, in the Architect (London).
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‘fhe German Corn Laws.

The German Reichstag has, after a long and ex-
tremely animated discussion, in which the Free Trade
party made its influence strongly felt, raised the import
duty on cereals,in response,says Industries,partly to the
clamor of the agriculturists for further protection, and
partly in satisfaction of a revengeful feeling evoked by
the fiscal policy of Russia toward Germany. The an-
nual consumption for the whole of the German empire
has now reached, in round numbers, 400,000,000 cwt.
Down to the year 1866, the home production exceeded
the requirements, but since that date an important
import trade has sprung up, and has grown so rapidly
that German agriculturists have been driven into ad-
verse circumstances.

In the period between the years 1881 and 1884, inclu-
sively, the imports of cereals, about one-half of which
were derived from Russia, increased, on an average, by
40,000,000 cwt. annually, or about one-tenth of the total
consumption. As the tendency of this foreign trade
manifestly was to grow at a still more rapid rate, the
agricultural party became alarmed at the prospect, and
raised an outery against the insufficiency of the exist-
ing tariff laws. Pressure was brought to bear upon
the government to raise the duty on wheat to 8s. per
cwt. The result is not quite up to this high level, but
the compromise that has been effected between the
extreme and the moderate parties fixes the duty hence-
forward at 2s. 6d. TUnder these amended laws, Ger-
many has the highest import duties for cereals of any
country in Europe. The following is a comparative
table of the rates now in force per cwt.:

Wheat. Rye. Barley. Oats.

8. d. 8. d. s. d. s, d.
Germany.............» 2 6 2 6 1 15 20
France ............... 20 0 73 0 73 1 26
Spain.......cceeeennnl 19 1 35 1 385 1 3%
Austria................ 16 16 09 09
Ttaly...ocovveeennnen oo 1 26 1 26 0 56 0 97

The Sewers of Paris,

The idea of a pleasure excursion through a sewer
must seem to a denizen of any of our large cities, who
has never visited Paris, a most singular event,

A visit to the catacombs which extend under a large
section of the city, and an excursion through the
sewers, which a correspondent of a Chicago paper very
faithfully describes, affords to strangers probably as
much interest as anything they will see in the great
French metropolis. - .

We started, says the writer, from the Palace Chatelet
at three o’clock, and descended a little winding stair-
case, the steps and walls of which were covered with
a green cloth fringed by a red border. There was not
the slightest danger of soiling our clothes or of en-
countering the least disagreeable odor. On arrivingat
the foot of the stairs a fine display of fruits and vegeta-
bles was the tirst thing to greet our eyes. These pro-
ducts were from Gennevilliers, and were grown in
gardens that are watered by the sewers. We got into
a wagon in which were seats for twenty persons. Oft
we went, shoved along by solid-looking fellows, all
neatly dressed. Above us was a mass of tubes and
pipes. They are the water pipes, the two largest con-
taining our drinking water from the Vanne and the
water from the Oureq, which latter is used for washing
the streets and sidewalks. Then there were the pneu-
matic tubes, in which we could hear the rattle of the
dispatch boxes.

Soon we reached the crossing of the Pont Neuf.
This tunnel was lighted from end to end with garlands
of colored lamps. The effect was fairy-like. The same
effect was produced under the Rue de Louvre, the Rue
de Richelieu, and the Place des Pyramides, where pre-
cisely under the statue of Joan of Arc appeared in lu-
minous glass the arms of the city of Paris. We passed
along, still following the Rue de Rivoli, where each
house has its number in the sewer, just as in the
street, until we reached the Place de la Ccncorde.
There the electric lights, crossing the fires with the
reflection of the Venetian lamps, turn the square into
a sort of ball room. Nothing was wanting, not even
music. We all got out of the wagons to embark in
boats, furnished with cushioned seats. The music was
in the first boat, which was decorated with flags and
lamps. The boats were started. We followed the en-
tire route of the Rue Royale by the light of fifty daz-
zling electric lamps. After a quarter of an hour in this
boat we landed at the foot of a staircase, which we
mounted, and in three minutes we were above the
ground at‘the Madeleine.

-

-

THE Billings & Spencer Co., of Hartford, are using
from two to three tons of copper monthly in making
drop-forged commutator bars and segments for electric
generators and motors. Among the electric light com-
panies for whom they are furnishing this line are the
Edison, Thomson-Houston, Westinghouse, Waterhouse,
Fort Wayne, Jenney, Electro-Dynamic, Richter, and
Western. They have recently brought aut .carbon
tongs for handling the carbons in arc lights, which are
being largely used, and are furnishing drop-forged eye
bolts in ten sizes, from three-eighths up to and includ-
ing two inches diameter of shank.
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Sorrespondernce.

Preservation of Iron.
To the Editor of the Scientific American :

The author of the article entitled ‘* The Preservation
of Iron and Steel Ships” (which appears in the SCIEN-
TIFIC AMERICAN of December 17, credited to the En-
gineer), in the course of his remarks upon oxidation of
iron (and steel), says: ‘‘ Oxidation engenders further
oxidation. Hence the necessity of frequently scaling the
surface of iron which is permitted to oxidize at all.”

The old-time shipmasters were aware of the fact
mentioned in the foregoing quotation. Witness the an-
cient doggerel, descriptive of a sailor’s duties: ‘ Six
days shalt thou work, and do all that thou art able;
and on the seventh, scrape the anchor and pound the
cable.” J. M. G.

_ - ——————
Dumb Bell Therapeutics.
To the Editor of the Scientific American :

In your issue of January 7, you refer to Dr. Sohli’s
favorite prescription for habitual constipation. Dose
for an adult, one 4 1b. cannon ball to be rolled about
upon the abdomen in the morning, say5 or 10 minutes,
or until it produces the desired effect. This is better
than medicine, but cannon balls are not easily pro-
cured.

Hence, I would suggest that a dumb bell will serve
as well or better, and can be obtained at any hardware
store. And the dumb bell gets in more work, because,
having two butt ends, it kneads in two places at once.
Should weigh 6 to 8 1b. The dumb bell—the great
blood purifier, mental stimulant, and moral restorative
—also gets other exercise out of the man, because he'is
often tempted to pick it up and go through the dumb
bell motions. S. N. STEWART.

Philadelphia, January, 1888.

—_——— et ———— .
Prof. Swenson’s Sugar Patent.
To the Editor of the Scientific American :

If patent No. 371,528 was granted to Prof. Swenson for
the device of neutralizing the organic acids in the juice
of the sorghum plant with lime, it might possibly be
revoked on other grounds than those mentioned in the
United States Senate the other day.

As early as the summer of 1881, H. A. Weber and
M. A. Scovell, professors of chemistry at the Illinois
State University, made substantially the same dis-
covery, and during the years 1882-83 superintended
the construction of factories at Champaign and Hoops-
ton, Ill., and at Sterling, Kan.

The writer was engaged at the Champaign factory in
neutralizing the juice, and knows whereof he speaks.
The juice was pumped to tanks in the upper part of
the factory, where it was treated with sufficient lime
water to exactly neutralize the acids present, the tests
being made with litmus paper. The invention was a
decided success, and several hundred barrels of sugar
were produced from each of the factories. The article
produced was nearly pure sucrose, and sold readily as
Csugar. The reduction of the tariff, however, sore-
duced the price as to render the business unprofitable,
and all the factories were closed.

In the Weber-Scovell process the juice was removed
from the cane by means of crushers, but whether this
fact has any bearing on the question of priority of in-
vention I know not. Certain it is that the Weber-
Scovell process was much discussed at the time, and
one man came all the way from Russia to learn it. -

H. P. LiTTLE.
Sadorus, Ill., January 3, 1888.

[Prof. Swenson’s patent, as we understand it, covers
the use of lilne in the diffusion baths. If this is not
original with him, the patent would fall. The use of
lime for correcting the acidity of expressed juice has
long been practiced, and this is not claimed by Prof.
Swenson.—ED.]

Use of Lime to Neutralize Sorghum Juice.
To the Editor of the Scientific American :

I read in the SCIENTIFIC AMERICAN of December 31,
1887, an article on Prof. Swenson’s patent for neutral-
izing the acid in sorghum cane juice by the use of
lime, Have also read nuinerous articles in different
papers on the same subject, but have looked in vain
for the statement of a fact which I should think would
have found its way into the papers before this. The
fact is this, namely, that Prof. Swenson is not the first
to use lime to neutralize the sorghum juice. Lime was
used for this purpose by Profs. Weber and Scovell at
the Champaign (Ill.) sugar factory in 1882, and again
by Prof. Scovell at Sterling, Kan., during the fall of
1883. I was night engineer in the Sterling factory, and
know whereof I speak.

My recollection is that Profs. Weber and Scovell
secured a patent on this very idea of using lime. At
any rate, they took out some patent for making sugar
from sorghum, and for that reason their connection
with the State University at Champaign was severed.

It was quite a surprise to me to learn that Prof.
" Swenson had patented this five-year-old idea. I think

—

a little investigation will show that it is valueless, to
him as least.

Prof. Weber is now professor of chemistry at the
Ohio State University, Columbus, O., and Prof. Sco-
vell occupies a similar position at Nashville, Tenn., I
think. A correspondence with either of them will de-
velop whether I am mistaken about their patent cov-
ering the ground claimed by Prof. Swenson or not.

About their using lime to neutralize the acid in the
juice I am positive, for I have seen it done many times.
The juice was always tested afterward with litinus
paper.

Whether Profs. Weber and Scovell’s patent did or
did not cover the use of lime, they and a number of
others can testify that they used it long before Prof.
Swenson, though not on diffusion juice. But would
that make any difference ?

Itrust that my statement may interest you sufficiently
to investigate, and see if I am not right in surmising
that Prof. Swenson's patent is invalid.

C. N. ROBERTS.
Jefferson, Cook County, Ill.

[In Professor Swenson’s patent, the claim covers the
use of lime with the chips in the diffusion bath. If
this is not new, the claimYalls. As we understand the
patent, no claim is made for the broad or general idea
of neutralizing sorghum juice with lime.—EDS.]

Six Years’ Labor Troubles.

The Boston Herald presents the following abstract
of Commissioner Carroll D. Wright's third annual re-
port of the Bureau of Labor, which relates entirely to
strikes and lockouts for the period of six years ending
December 31, 1886. It gives the result of the first
general investigation ever made by any nation of the
facts concerning strikes and lockouts for any extended
period or for any wide extent of territory. The report
covers aboutseven hundred printed pages,and gives the
details of each strike and lockout occurring in the
United States during the period named. It exhibits
the facts belonging to each industrial disturbance for
each locality where trouble was found, without at-
tempting to establish or decide upon the connection be-
tween them. The following table shows the number
of strikes occurring during each of the last six years,
the number of establishments involved, and the aver-
age number of establishments involved in each strike :

Average no. of estab-

Establishments  lishments involved
Years. Strikes involved. in each strike,

1881....cieinnnnns 41 2,928 62
188R.cceiiininnns 454 2,105 46
1883...ccvininnnnn 478 2,759 58
1884....ccvninnat 43 2,367 53
1885...cciueiennnns 645 2,284 35
1886....c00uienenn 1,412 9,893 v

Totals........ 3,903 22,336 57

In 1887 there were, according to the best information
obtainable, 853 strikes, details of which are not avail-
able. The report shows that during the six years cov-
ered by the fnvestigation, New York had the largest
number of establishments affected both by strikes and
lockouts, there being for the_former 9,247 and for the
latter 1,528.

The building trades furnished 6,060 of the total num-
ber of establishinents engaged in strikes. The total
number of employes involved in the whole number of
strikes for the entire perinod is shown to have been
1,318,624, The number of employes originating the
strikes was 1,020,832. The number of employesin all
establishments before the strikes occurred was 1,662,045,
while the whole number employed in the establish-
ments involved after the strikes occurred was 1,636,217
—a loss of 25,798. There were 103,038 new employes en-
gaged after the strikes, and 387,483 were brought from
other places than those in which the strikes occurred.

In 2,182 establishments lockouts were ordered during
the period named. In these there were 173,995 em-
ployes before the lockouts occurred and 169,436 after,
while the number actually locked out was 159,548.
There were 13,976 new employes secured at the close of
the lockouts, and 5,682 were brought from other places
than those in which the lockouts occurred.

** It should be remembered, however,” says the report,
*“ that these figures do not represent the actual nuimber
of individual establishments or different employes en-
gaged, as in many cases there have been two or.more
strikes or lockouts affecting the same establishment in
the same year. In such cases the establishments and
the number of employes engaged are duplicated.”

Of the whole number of employes involved in strikes
during the six years, 8856 per cent were malesand 1144
per cent females. Of those in lockouts during the same
period, 6878 per cent were males and 3122 per cent
females.

An examination of the tables appended to the report
shows that New York, Pennsylvania, Massachusetts,
Ohio, and Illinois represent 7474 per cent of the whole
number of establishinents affected by strikes through-
out the country and 9080 per cent of the lockouts.
These five States, it is stated, contain 49 per cent of all
the manufacturing establishments, and employ 58 per
cent of the capital invested in mechanical industries in
the United States. Of the 22,336 establishments in
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which strikes occurred, in 18,342, or 82:12 per cent of
the whole, strikes were ordered by labor organizations,
while of the 2,182 establishments in which lockouts oc-
curred, 1,753, or 80'34 per cent, were ordered by combi-
nations of managers. Of the whole number of estab-
lishments temporarily closed for business, 13,443, or
6019 per cent, were on account of strikes; on account
of lockouts, 62'60 per cent. The average duration of
stoppage on account of strikes was 231 days, and for
lockouts 28 days.

The results of the strikes, so far as gaining the ob-
jects sought are concerned, are shown to be as follows :
Success followed in 10,407 cases, or 46'59 per cent of the
whole ; partial success in 3,004, or 13'45 per cent of the
whole ; and failure followed in 8,910 cases, or 39'89 per
cent of the whole. By lockouts, 564 establishments, or
25°85 per cent of the whole, succeeded in gaining their
point ; 190, or 871 per cent, partly succeeded ; and 1,305,
or 59'80 per cent, failed.

As to the causes or objects of strikes, it isshown that
increase of wages was the principal one, 4244 per cent.
The other leading causes are given as follows : For re-
duction of hours, 1945 per cent ; against reduction of
wages, 775 per cent ; for increase of wages and reduc-
tion of hours, 7'67 per cent ; against increase of hours,
62 per cent. Total for the five leading causes, 77'83 per
cent. All other causes, 22°17 per cent.

Disclaimming absolute accuracy, the report gives the
losses of employes and employers resulting from strikes
and lockouts as follows : Losses to strikers during the
six years, $51,816,165 ; loss to employes throughlockouts
for the samne period, $8,132,717, or a total wage loss to
employes of $59,948,882. This loss occurred for both
strikes and lockouts in 24,518 establishments, or an
average loss of $3,445 to each establishment, or nearly
$40 to each striker involved. The assistance given to
strikers for the same period, as far as ascertainable,
amounted to $3,325,057; to those suffering from lock-
outs, $1,105,538, or a total of $4,430,595. These amounts,
however, the Commissioner says, are undoubtedly too
low.

The employers’ losses through strikes for the six years
amounted to $30,732,653 ; through lockouts, $3,432,261 ;
or a total loss to the establishments involved of
$34,164,914.

The tables alsoshow that the chief burden of strikes
was borne by 13 industries, viz.: Boots and shoes, 352
establishments ; bricklaying, 478; building trades,
6,060 ; clothing, 1,728 ; cooperage, 484 ; food prepara-
tions, 1,419 ; furniture, 491 ; lumber, 395 ; metals and
metallic goods, 1,595 ; mining, 2,060 ; stone, 468 ; tobacco,
2,959 ; transportation, 1,478. These represent 89:35 per
cent of the whole number subjected to strikes. Inlock-
outs, tive trades bore 80 per cent of the whole burden,
as follows: Boots and shoes, 155 establishments ; build-
ing trades, 531; clothing, 773; mnetals and metallic goods,
76 ; and tobacco, 226 ; or a total of 1,761.

Besides completing the field work for this report and
the compilation of the information, the bureau has car-
ried on almost to completion the investigation begun
last year concerning the moral, physical, and economi-
cal conditions of the workingwomen of great cities, and
has continued its investigation into the cost of the dis-
tribution of great staple products. It has also under-
taken, according to congressional instruction, the col-
lection of statistics of marriage and divorce in the
United States, a report of which may be submitted be-
fore the close of the present session of Congress.

—_— et ———
Myopia.

A very sensible decree has just been issued by the
Austrian minister of public instruction, forbidding the
use of books printed with small type in public schools,
as shortsightedness is so prevalent among school chil-
dren in Austria. Scientific supervision might very
properly be given to school books in this country, at-
tention being especially directed to the size of the type,
length of line, and spacing of letters and lines. In the
works published by the Clarendon Press no fault can
be found in these respects, and speaking generally the
school books of this country are well printed. The
chief fault in German books is their adherence to the
very dazzling Old English shape of the letters, which
certainly severely tries the eyes by necessitating very
close attention, and the evil effects of this is aided by
the paper being coarse and by the light supplied being
usually insufficient.—ZLancet. |

THE total wheat crop of the world is about 2,000,000,-
000 bushels, and at least 1,500,000,000 bushels are con-
sumned in the countries in which it is grown, leaving a
balance of 500,000,000 to supply countries growing no
wheat or growing less than they consume. Specula-
tion deals only with this balance that goes into gen-
eral trade, and the speculators of the world in a single
year will sell or transfer in their peculiar way forty or
fifty times 500,000,000 bushels of wheat. In New York
a single day sometimes witnesses a sale or transfer of
30,000,000 bushels of wheat. The damage done by
speculation consists in lowering the price of the whole
amount of actual wheat by this enormous inflation of
‘*‘ paper wheat,” not a bushel in a thousand of which is
ever delivered.—Milling World.
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THE MORRIS TYPE WRITER.

We illustrate in this issue the Morris type writer. It
is a machine designed to supply the want so much felt
for a portable and low priced machine which in qual-
ity of work and rapidity of execution should yield to
none of the higher priced and heavier ones. The ma-
chine was invented by Mr. Robert Morris, of Kansas.

MORRIS TYPE WRITER IN CASE.

In 1885 he constructed or had constructed a number.
These he sold, and although they were by no means
the finished product we illustrate, yet so valuable were
the features they embodied, that they worked success-
fully and to the satisfaction of their purchasers. In
1886 the inventor introduced them in the East, and
after several hundred had been sold here, the manu-
facture was intrusted to the Hogg-
son & Pettis Manufacturing Com-
pany, of New Haven, Conn. The
entire management was placed in
the hands of this firm, and they at
once set about improving the mod-
el, and by a process largely of sim-
plification arrived at the present
form.

The present model is in many re-
spects an advance on the old one.
As the machine from the first did
good work, still better is to be
looked for from the improved con-
struction designed by the experi-
enced firm who are its proprietors
and who superintend its manufact-
ure, on which a high grade of skill-
ed machinists are employed. .

The general features of the type
writer are well brought out in the
cuts. A swinging and reciprocat-
ing platen carriage carries the type,
which are made of India rubber.
‘When depressed sufficiently, one of
the type is pressed against the paper
which rests upon a roller. Inorder
to guide the type to its place a guide
pin is provided. This projects up-
ward and enters a countersunk hole
in the platen. There are as many
of these holes as there are letters
and characters. Each hole corre-
sponds to a particular character,
and the platen cannot be depressed
without the pin entering the proper
hole. The countersinking guides
the pin, and the effect of the ar-
rangement is that each letter can
only be printed accurately in place
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The operation from the illustration and description
will be clear, and will be seen to be simple, rapid, and
effectual. The operator holds the little knob with the
fingers of the right hand. The platen is moved thereby
until the proper letter comes under the indi-
cator, when the platen is pressed downward.
The guide pin enters the countersunk hole,
the type descends exactly in its proper
place, and the impression is made. At the
same time the other type are brought in
contact with the inking pad, so asto keep
them in condition for printing. The platen
after printing is pressed up to its original
level by a spring. As it rises, the feed mo-
tion acts and the carriage advances one let-
ter space. Between words or at the ends of
paragraphs, different spacing can be pro-
duced by the operator. The thumb and fin-
ger pieces, seen projecting forward from the
front of the carriage, are provided for exe-
cuting these movements.

As the carriage bearing the platen ap-
proaches the end of its course, it rings an
alarm bell to notify the operator. Forty-five charac-
ters, including the alphabet, numerals, punctuation, per
cent, and dollar marks, are contained on each sheet of
type. Different and interchangeable styles are provid-
ed for use on the same machine. The strength of the
rubber backing is not, however, relied on to secure
accurate placing of the type.

Their faces project|

the milled head on the right of the machine. A

stop motion is provided to secure perfectly accurate
feed.
All inquiries concerning this machine may be ad-

THE MORRIS TYPE WRITER-GENERAL VIEW.

dressed to the Hoggson & Pettis Manufacturing Com-
pany, New Haven, Conn.
Four Things Worth Knowing.
Chas. Reiss gives in the American Jeweller the fol-
lowing useful receipts :
Immerse steel or iron in a solution'of carbonate of
potash for a few minutes, and they
will not rust for years, not even
when exposed to damp atmosphere.

To restore the luster of dead sil-
ver work, gilt clock cases, ete., dis-
solve one ounce of cyanide of pot-

\ ash in one quart of pure water,
empty it into a bottle, and label it
‘“poison.” When to be used, place
the article in an earthen vessel,
cover it over with the solution, and
in five minutes the lusterless ap-
pearance will be removed. Preserve
the fluid for future use.

The following method for bluing
small steel pieces evenly will prove
satisfactory : You first biue the ob-
ject ‘without any special regard as
to uniformity of color. Should it
prove to be imperfect, take a piece
of clean pith, or a piece of dead
wood that will not crumble too
easily, and whiten the surface with
rouge without letting it be too dry.
Pieces when thus prepared, if
cleaned and blued with eare, will
assume a very uniform tint.

To prepare a beautiful gold beetle
colored bronze, use the following
method : Mix equal parts of chro-

mate of potash and table salt.

PLATEN AND CHARACTER PLATE OF MORRIS TYPE WRITER.

and in alignment with the rest. In
the view of the machine showing
the platen turned back, the series of guiding holes can
be seen to the right of the type.

Immediately above the type on the upper face of the
platen the characters are engraved, and a finger points
out the letter that will be printed on depressing the
platen.

Underneath the type is an inking pad. At every de-
pression of the platen the type are pressed upon this,

ADJUSTING PAPER IN MORRIS TYPE WRITER.

so a8 to keep them charged with ink. Through the
center of the pad an aperture is formed, large enough
to permit one type to pass through, and through this
the impression is given. The depression of the platen
by a-rack and pinion movement advances the type an
exact distance for each impression,

through holes in a metallic plate, so that they cannot
move laterally. The type plate is always in full sight,
never being covered by the operator’s hand. Its area
is so small that all the characters are kept easily within
the limits of most distinct vision. The guide pin, after
passing through the guide holes, strikes the upper plate
of the platen carriage. This contact takes place every
time a letter is printed, and insures a perfectly even
pressure, so that all the characters are printed with
equal distinctness. Every portion of the machine,
except the type plate
and rolls, is of metal,
with interchange-
able parts through-
out. Its weight is
four and a quarter
pounds, and with its
box and appurte-
nances, seven
pounds.

It will be noticed
that it is not a rib-
bon printing ma-
chine, but that it
does its work by di-
rect contact between
paperand type. The
feed of the paper is
managed by the ro-
tation of the bed
roller, effected by
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After the powder is finely mixed, let
it pass through a sieve, then put
this powder into a crucible and
cover it with a layer of salt. Cover
the crucible and allow the contents
to boil half anhour. After cooling,
wash out the contents carefully
with water, and the mass on be-
ing rubbed will show a beautiful
bronze.

Platinum can be made to adhere
to gold by soldering, in the following manner: A small
quantity of fine or eighteen carat gold should be
sweated into the surface of the platinum at nearly a
white heat, so that the gold shall soak into the face of
the platinum. Ordinary solder will then adhere firinly
to the face obtained in this manner. Hard solder acts
by partially fusing and combining with the surfaces to
be joined, and platinum alone will not fuse or combine
with any solder at a temperature anything like the
fusing point of ordinary gold solder.

THE MORRIS TYPE WRITER IN USE.
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AFRICAN SHEEP IN THE BERLIN ZOOLOGICAL
GARDENS.

Their essential characteristic is that they are not cov-
ered with wool like their European relatives, but have
stiff, coarse hair. There is a diversity in their size and
shape, which varies according to the food and climate
of the different places in which they are raised.

Sometimes the profile of the forehead is straight,
then again it is more or less curved. The ears vary in
length and breadth, sometimes standing out'and some-
times hanging down; while the body is more or less
curved on the sides. The length and strength of the
legs and tail are likewise varied, the latter sometimes
showing a tendency toward clumsiness in size.

The color of these sheep is always black and white,
the white forming the groundwork for the black, round
spots, which are found upon the nose, the eyes, ears,
and just above the hoofs.

The shape of the specimens here illustrated is rather
small and graceful, the profile is straight, the finely
shaped ears stand out horizontally from the head, the
line of the back is even, and the tail is of medium
length. The body is curved, the limbs are slender,
very similar to those of a deer.

the flesh seemed to be pushed down almost to the bone.
The old woman’s hand was then held above her
head for a brief interval. Then the bandage was
quickly uncorded and rewound about the member.
This was repeated three times, and finally it was found
upon uncovering the finger that it was small enough
to admit of the ring being removed with ease.

‘1 have never failed but once,” said the jeweler,
“and I have removed many rings from fingers even
more swollen than yours. Do I charge for it? Oh,
yes. I ask the same amount that I would getif the
ring were left tobe mended after beingcut. One dollar.
Thank you !” and as he turned to his bench and the
old woman left the store, he added: “ But after all,
she might have done the same thing herself. It'’s not
the work, however, I charge for. It's the *‘Kknow
how.’”

-

Naval Engineers.

The Secretary of the Treasury has issued the fol-
lowing rules concerning the examination of appli-
cants for the position of second assistant engineer in
the United States revenue marine.

A candidate for an appointment as second assistant

antedate or be acquired subsequent to an examina-
tion.

No person will be originally appointed to a higher
grade than second assistant engineer, nor until he
shall have passed a physical and professional examina-
tion. The physical examination shall precede the pro-
fessional, and if a candidate be rejected physically, he
will not be examined further. All professional ex-
aminations will be competitive in character, and ap-
plicants who pass the minimum standard required in
the several subjects will be placed upon the list of
persons eligible for appointment, in the order of the
excellence of their examinations, respectively. From
this list appointments will be made inregular order,

.as vacancies may oceur, untxl another examination.

No person will be designated for examination until
he has filed in the department the necessary certifi-
cates showing his proper qualifications as to charac-
ter, habits, and time or times of service, and the ability
that has been displayed during such service.

Any person producing a false certificate of age,
time of service, or character, or making a false state-
ment .to a board of examination, will be dropped im-
mediately.

AFRICAN SHEEP IN THE BERLIN ZOOLOGICAL GARDENS.

The hair is short and even, except on the buck, and
even then it grows long only on the under side of the
neck. The large colored spets which are distributed
about the body are essentially black and character-
istie.

The Cameroon sheep are only useful as food, but they
are considered of great importance among the black
population, on account of their easy fattening qualities.
—Illustrirte Zeitung.

O
>0

Removing the Ring.

“ Will you please saw this ring off my finger ?”

It was an old woman who made this request of a
Broadway jeweler, and as the worker in gold and sil-
ver took the wrinkled, though fat and shapely, hand
in his it trembled violently, and a tear dropped upon
the counter.

“ Excuse me,” continued the old lady, * but it is my
wedding ring. I have never had it off since I was
married—forty-five years ago. I have refrained from
having it cut, hoping that my finger might get thinner
and that I could take it off without breaking it.”

“ And what if I can remove it without cutting ?” in-
quired the jeweler. :

“ But can you ?” said she, looking up in a credulous
way. ‘If you ean, do it by all means.”

Then the jeweler took the swollen finger and wound
it round from the top downward in a length of flat
rubber braid. The elastic cord exerted its force upon
the tissues of the fingers gently and gradually until

engineer must be not less than twenty-one nor more
than thirty years of age ; he must be of good moral
character and correct habits ; he must have worked not
less than eighteen months in a machine shop and
have had responsible charge of a steam engine, or
else have served not less than that period in charge or
assisting in the careand management of the machinery
of a steam vessel in active service. Upon examination,
he must be able to describe and sketch all the differ-
ent parts of the marine steam engine and boilers, and
explain their uses and mechanical operation, the man-

ner of putting them in action, regulating their move-

ments, and guarding against danger. He must write a
fair, legible hand, be well acquainted with arithmetic,
simple mensuration, English orthography and compo-
sition, also with rudimentary mechanics and its prac-
tical applications ; he must possess some skill in the
use of ordinary hand tools, and have a fair practical
knowledge of the nature of heat and steam, of the
general laws in relation to the expansion of steam, of
the use of the indicator and interpretation of diagrams,
of the chemistry of combustion and corrosion, of the
composition of sea water and use of the salinometer,
and of the usual calculations to deterwmine loss by
blowing, gain by heater, and water necessary for con-
densation. '

No person otherwise qualified will be commissioned
as an engineer before he has shown his ability to
perform duty at sea in a satisfactory manner for a
period of at least six months. This service may either
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Any person who, subsequent to his examination,
may become disqualified from moral considerations
will not be appointed.

—_— et er—

CRYSTALLIZED tin plate has a variegated primrose
appearance, produced upon the surface by applying to
it in a heated state some dilute nitro-muriatic acid for
a few seconds, then washing it with water, drying, and
coating it with lacquer. The figures are more or less
diversified, according to the degree of heat and rela-
tive dilution of the acid. The Iron and Steel Trade
Journal (London) tells its readers how this crystalliza-
tion is produced. Place the tin plate, slightly heated,
over a tub of water, and rub its surface with a sponge
dipped in a liquid composed of four parts of aquafortis
and two of distilled water, holding one part of com-
mon salt or sal ammoniac in solution. When the crys-
talline spangles seem to be thoroughly brought out,
the plate mmust be inmersed in water, washed either
with a feather or a little cotton, taking care not to
rub off the filin of tin that forms the feathering, forth-
with dried with a low heat, and coated with a lacquer
varnish, otherwise it loses its luster in the air. If the
wholeé surface is not plunged at once in cold water,
but is partidlly cooled by.sprinkling water on it, the
crystallization will be finely variegated with large and
small figures. Similar results will be obtained by
blowing cold air through a pipe on the tinned surface,
while it is just passing from the fused to the solid
state.
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Tricks of Memory,

Memory, which differs so greatly among individual
men, varies also in such marked degree in thesame per-
son at different times that we are all interested in the
inquiry how far memory is a measure of mental
strength. In childhood and boyhood we find memory
occupying so high a position among mental qualities
that the idea grows up with most of us that he who has
the best memory has also most talent, if even a remark-
able memory be not regarded as of itself proving abso-
lute genius. At least this is so in most of our schools,
where the boy who remembers his lessons best takes
highest position, not he who best understands them.

I learned very early that memory and mental power,
though they may be associated together, are yet very
different things. I valued my memory, which had often
stood me in good stead in examinations, the only tests
with which boyhood is apt to be acquainted ; but I
valued more the power of understanding and enjoying
the reasoning of dear old Euclid, the one geometrician
with whom, in those days, English school lads could be-
come acquainted. Soon after I had left school—and
when I was afreshman at college—I made the acquaint-
ance of a young man of about my own age who possessed
a most marvelous memory, while he also showed most
marvelous mental density. He had occasion to passex-
aminations in Euclid, and one would have said that he
would have been singularly sucecessful in these exam-
inations, for though he had only read through our col-
lege Euclid once, he could recite or write out the whole
of it. Or, if preferred, he could begin at any point where
one might start him and reproduce any quantity ver-
batim et literatim—atque punctuatim, so far as that
was concerned. But not only was he utterly unable to
understand a word of it all—he had not even brains
enough to keep his real ignorance of Euclid to himself.
He was always forgetting the good old rule ne quid
nimts; and as he did not know where to stop in his
marvelous recitations, the examiners naturally came to
the conclusion, perfectly justified by the facts, that
though he knew his Euclid by heart, he knew nothing
about geometry. His knowledge was akin to that of
one who should repeat by rote a number of Greek or
Hebrew words, the meaning of which was unknown
to him ; or like that of a tutor I once had, who, when
hearing me deal with a problem in Eueclid, would send
me back to relearn my lesson if I called a triangle
A C B instead of A B C, asthe book showed it.

We need not then either despair of our mental pow-
ers when we hear of marvelous feats of memory, or
think that our minds are failing because with advanec-
ing years our memory may occasionally play us false.
Memory, as Dr. Diordat, of Montpelier, long since
pointed out, and as hundreds of factsshow, israther the
offspring of the vital force than of the intellectual prin-
ciple ; and it is not surprising if in old age, when the
vital force diminishes, memory should sometimes fail,
even while the intellectual power preserves its full in-
tegrity. As for marvelous feats of memory, though
they certainly indicate possibilities of future develop-
ments which would greatly increase man’s grasp over
mental problems, they need no more discourage those
who feel incapable of any achievements in this line
than the mental powers of Blind Tom should cause
those who see his performances to despair because they
can never hope to do the like.

The examples themselves which most strikingly dis-
play the capacity of special brains for remembering
woids and syllables show also how little this capacity
has to do with intellectual power—some of them indeed
seemn almost to suggest that a very keen memory may
be a mark of disease. That excessive keenness of nem-
ory may result from a diseased cerebral action is indeed
certain ; but, fortunately, we are not obliged to regard
this fact as giving any unpleasant significance to excep-
tionally good powers of remembrance. If foolish or
even idiotic persons, or persons in the delirium of
fever, have manifested remarkable memories, mnen like
Macaulay, Prescott, Euler, and others have had mar-
velous mermories without being feeble-minded and
without the aid of disease.

Pepys tells us of an Indian who could repeat a long
passage in Greek or Hebrew after it had been recited
to him only once, though he was ignorant of either
language. 'T'his man would doubtless have been able
to repeat (so far as his vocal organs would permit him
to imitate the sounds) the song of a nightingale or a
lark, through all its ever-varying passages, during ten
or twenty minutes, and with as much understanding of
its significance as of the meaning of the Greek and
Latin words he recited so glibly. We certainly need not
envy that particular ‘‘poor Indian” his ‘‘ untutored
mind,” though as certainly the power he possessed
would be of immense value to a philosopher.

If any one is disposed to believe that perhaps, after
all, that Indian may have been a man of powerful un-
derstanding, a case of even more wonderful recollection
of mere sounds will at least dispose of the idea that the
man’s peculiarly retentive memory proved mental
power. Coleridgerelatesin his * Literaria Biographia
that in a Roman Catholic town in Germany a young
woman who could neitherread nor write was seized with
a fever, dung which, according to the priests, she was

possessed by a polyglot devil. For she talked Latin,
Greek, and Hebrew, besides uttering sounds which,
though not understood by her hearers, had doubtless
meaning, but belonged to languages unknown to themn.
*“ Whole sheets of her ravings were written out,” says
Coleridge, ‘‘and were found to consist of sentences in-
telligible in themselves, but having slight connection
with each other.” Itappeared rather inconsistent with
the theory of demoniac possession that some of these
sentences were biblical ; but as it is proverbial that the
devil can quote Scripture for his purpose, this evidence
might not have availed to save the girl from such rough
treatinent for her “ possession” as would probably have
served very ill for her fever. Fortunately, a physician
who, being skeptically inclined, was disposed to ques-
tion the theory of a polyglot spirit, ‘‘determined to trace
back the girl’s history. After much trouble, he discov-
ered that, at the age of nine, she had been charitably
taken by an old Protestant pastor, a great Hebrew
schiolar, in whose house she lived till his death. On
further inquiry it appeared to be the old man’s custom
for years to walk up and down a passage of his house
into which the kitchen opened, and to read to himself
in a loud voice out of his books. The books were ran-
sacked, and among them were found several of the
Greek and Latin fathers, together with a collection of
rabbinical writings. In these works so many of the
passages taken down at the young woman’s bedside
were identified that there could be no reasonable doubt
as to their source.”

If the girl had remembered these passages in a normal
way, and had merely uttered them during her sickness,
the story would have been remarkable enough, since
she was altogether uneducated. But, as a matter of
fact, she remnembered none of them in health, either
before or after her sickness. It was doubtless the ac-
tivity of the circulation during the access of fever which
brought out, as it were, the impressions of sounds really
recorded in the brain, but so lightly that except during
such situation she remained unconscious even of their
existence.

A case cited by Dr. Abercrombie confirms the suggest-
ive theory that the stimmulus which fever gives to the
circulation (sign of disease though it is) may bring dor-
mant mental impressions into temporary activity. A
boy at the age of four had undergone the operation of
the tr8pan, being at the time in a stupor from a severe
fracture of the skull. After his recovery he retained
no recollection either of the accident or of the opera-
tion.- -But at the age of fifteen, during an - attack of
fever, he gave his mother an account of the operation,
describing the persons who were present, and even re-
membering details of their dress and other minute par-
ticulars. o

Even an accident may stimulate the memory in such
sort as to recall long-forgotten neutral impressions, and
so to convey that the mind is regularly retentive. Dr.
Abercrombie relates a case of this kind which suggests
many perplexing problems in regard to meinory. A
man who had been completely stunned by a blow on
the head remained still partially out of his mind when
he had recovered from the first effects of the blow. In
his unconscious state he spoke a language which no-
body in the London Hospital, to which he had been
removed, could understand, but which was presently
found to be Welsh. It was subsequently discovered
that, though Welsh by birth, he had been thirty years
away from Wales when the accident oceurred, and had
quite forgotten his native tongue. On his restoration
to full consciousness he lost his Welsh again completely,
but recovered his English.

The effects of an accident in destroying temporarily—
or, so far as it appears, wholly—all neutral impressions
received within certain intervals, are sometimes curious
enough. Thus Dr. Carpenter mentions the case of a
friend of his—a clergyman—who was pitched out of a
phaeton, and received a severe concussion of the brain.
On recovering he found that he had forgotten all that
had happened, not only when the accident actually
took place, but during some previous time. The last
thing he remembered was that he had met an ancquaint-
ance on the road, just about two miles from the acci-
dent.

An access of fever may produce, as we have seen, a
local disturbance of brain functions. It is further
worthy of notice also that the recollection a man has
of events preceding intoxication is apt to be similarly
limited in a definite but not readily explicable manner.

I remember a Cambridge man who, though not given
to drinking, and now ‘‘a sober man among his sons,”
was more than once overtaken by liquor during the
time when ! e had yet to learn his brain’s exceptionally
limited power of resisting the action of intoxicants.
This man would not only be unable to recall what had
happened during the time when he was intoxicated,
but a number of preceding events which had taken
place while he was still perfectly sober. His friends
would tell him of things which had happened a full
hour before he was ‘‘ overtaken ” (as the quaint expres-
sion has it), which had. altogether passed from his re-
membrance. He used to say that his recollection was
clear up to a certain point, beyond which everything

seemed *‘ veiled.”
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But it was clearly shown by an experiment which he
arranged for his own satisfaction—being one of thein-
quisitive sort—that the veiling was, as it were, extended
backward from the time of actual intoxication, for
whereas his forgetfulness extended over the whole in-
terval from the first glass of wine {which he always re-
membered drinking) to the sixth or seventh, at which
intoxication began, he could remember with accustom-
ary readiness all that happened at asitting where he had
drunk four or five glasses of the same wine. Of course
he had to trust to his friends to note for him at what
stage intoxication began. In fact, until he had learned
this from others he could know little about it, because
of the peculiar veiling of past events which took place
after he had passed that stage. But his friends not be-
ing of the sort who rejoice to see a man under the in-
fluence of liquor, he had confidence in them ; and be-
sides, he could prove so much as this for himself, that
whereas he could never remember more than the first
glass if he drank too much, he could drink four or five
glasses safely, remembering all that happened. What
he could not learn for himself was, how many more
glasses he could take without intoxication. At last he
could only obtain this knowledge in such sort that he
was conscious of it while intoxicated ; for his friends
found that after the sixth or seventh glass, which pro-
duced intoxication, he could always remember every
detail of what had happened during previous aceessions
of the temporary insanity we call drunkenness.

The way in which this man’s mind came out from the
‘“veiling ” was as strange and as suggestive as thexway
in which it was thrown under that veiling. ‘I remen-
ber being present at the moment when consciousness or
sanity (whichever we choose to call it) came ‘back to
himn. He was a mathematician, and a man had put in
his hand to test his condition a mathematical treatise
on mechanics, over which my friend had maundered,
as drunken men will. Suddenly his mind seemed to
straighten up, and, in response to a remark that he was
‘“screwed,” he turned to the pages in the book dealing
with the screw, and said quaintly, ¢ See here, A. You're
a classical man, and know nothing about mathematics ;
but these angles, alpha and beta” (showing a diagrawm)
“represent the pitch of thesescrews. Nowyouneedn’t
pitch into me about being screwed, for if I'm screwed
at an angle alpha, you’re screwed at an angle beta.”
(A. really was at the time the worse for liquor, but the
other, who had been so amoment before, was, from the
moment he Had opened the book, perfectly clear-mind-
ed, and a few minutes later was at his mathematical
studies.)—Knowled ge.

el
- The Parkes Smelting Process,

A method of treating the concentrated pyritic pro-
ducts obtained in the working of gold and silver bear-
ing quartz has lately been perfected by Mr. Alexander
Parkes, the well known inventor of the process of desil-
vering lead by means of zine, which has now almost en-
tirely replaced the Pattinson process both in Europe
and America. These concentrates, which even in their
most enriched forms are very siliceous, contain iron
pyrites and other sulphides and arsenides so intimately
associated with the gold and silver that they can as a
rule only be very imperfectly reduced by amalgama-
tion, even after undergoing a preliminary calcination.
Mr. Parkes proposes to treat them by a coneentrating
fusion resembling the Swansea coarse metal process,
for which purpose they are fluxed in a reverberatory
furnace, without previous calcination, with a mixture
of ferric oxide, lime, squhate of soda, fluor spar, and
carbon, the ore and fluxes being finely reduced and
intimately mixed. The charge is completely melted in
about three hours and a half, giving as products slag
and regulus. The latter, which is exceedingly fluid, is
essentially ferrous sulphide, and contains practically
the whole of the valuable contents of the ore, while the
slag, from the diversity of the fluxes employed, being
comparatively low density, and fusing easily, is suf-
ficiently free from interspersed regulus to be regarded
as clean, and may be thrown away. The regulus con-
tains a small quantity of sulphide of sodium, and falls
to powder when damped with water, in which state it
is subjected to a partial calcination until about half the
sulphur is expelled, when it is run down with lead in
order to collect the gold and silver for cupellation. The
latter stages of the process may, however, be varied
according to circumstances ; the essence of the method
being the retention of the whole of the original sul-
phur in the material, and utilizing it as a vehicle for
the collection of the metallic contents, instead of getting
rid of it by a przliminary calcination. The London
Engineer says: The process has been carried on ex-
perimentally for some time at East Greenwich, where
a large number of samples of refractory concentrates
from many of the principal gold and silver producing
localities in America and Australia have been treated
with considerable success, the assays of the slags made
by Messrs. Johnson, Matthey & Co. showing that very
complete separation has been effected in most cases.
The first practical trials of the method are to be made
in New Zealand under the personal supervision of the
veteran inventor, now in his 74th year, who sails for
that colony in February next.
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Stolen Secrets.

One hundred years ago, before the day.of pro-
tection by patents, what a man discovered in the arts
and mechanics he concealed. Workmen were put on
oath never to reveal the process used by their employ-
ers. Doors were kept closed, artisans going out were
searched, visitors were rigorously excluded from admis-
sion, and false operations blinded the workmen them-
selves. The mysteries of every craft were hedged in
by quickset fences of empirical pretension and judicial
affirmation.

The English Mechanic relates the following : There
used to be, close by Temple Bar, in London, an old
chemist’s shop. = The proprietor of it, in-days gone by,
enjoyed the monopoly of making citric acid. More
favorably circumstanced than other secret manufac-
tures, his was a process that required no assistance. He
employed no workmen. Experts came to sample, and
assort, and bottle his products. They never entered
the laboratory. The mystic operations by which he
grew rich were confined to himself. One day, hav-
ing locked the doors and blinded the windows, sure,
as usual, of the safety of his secret, our chemist
went home .to his dinner. A chimney sweep, or a
boy disguised as such, wide awake in chemistry,
was on the watch. Following the secret-keeper
so far on his way to Charing Cross as to be sure
he would not return that day, the sooty. philoso-
pher hied rapidly back to Temple Bar, ascended the
Jow building, dropped down the flue, saw all he wanted
-and returned, carrying with him the mystery of mak-
ing citric acid. The monopoly of the inventor was
gone. A few months after, and the price was reduced
by four-fifths. The poor man was heartbroken, and
died shortly afterward, ignorant of the trick by which
he had been victimized.

—————

The Secretion of Pure Aqueous Formic Acid by Lepi-
dopterous Larvzae for the Purposes of Defense.*

BY E. B. POULTON.

It has long been known, that the larve of the genus
Cerura (Dicranura) have the power of ejecting a color-
lest fluid from the mouth of a gland which opens on
the prothoracic segment. The latter segment is dilated
when the larva is irritated, so that the fluid is thrown
in a forward direction, and for a distance of several
inches. When the larva is touched, the head and

_ anterior part are immediately turned toward -the
source of irritation, and the fluid is thrown in this
- direction. e PR )

In 1885 I found that the secretion was strongly acid
to test paper, and that it caused very strong efferves-
cence when placed upon sodium bicarbonate ; while a
little later I showed the fluid to Prof. Wyndham Dun-
stan, who told me that the characteristic smell of
formic acid could be plainly detected. This opinion
was further confirmed when it was found that silver
nitrate was readily reduced by the secretion (Trans.
Ent. Soc. Lond., 1886, part ii., June, pp. 156-57).

In 1886 I obtained a larger number of larve, and
with the kind help of Mr. J. P. Laws I was enabled to
show that the secretion contains about 33 per cent of
anhydrous acid. All the well known qualitative tests
were applied to the secretion and to the alkaline salts
obtained by neutralizing with standard alkali. Among
other tests, the secretion was found to dissolve the
oxide of lead, a white crystalline salt being deposited.

Although only a very minute weight of this was ob-
tained, Prof. Meldola kindly offered te estimate the
amount of lead present in the salt. The weight was
found to correspond to one of the basic formates of
this metal formed by the action of the normal formate
upon the excess of oxide. During the past summer I
have had a very large number of these larva, and the
investigation has been continued with larger amounts
of secretion. The pipette has been applied for the
removal of secretion between 500 and 600 times, and
between twenty and thirty volumetric determinations
have been made.

A mature larva which has not been previously irri-
tated will eject 0°050 gramme of secretion, eontaining
about 40 per cent of anhydrous acid. Half-grown
Jarve eject nearly as much, but the fluid is weaker,
containing about 83-35 per cent of acid. The rate of
secretion is comparatively slow—e. g., two days and a
half after ejection, two large larve only yielded
together 0°025 gramme of secretion. Two captured
larvee, to which the eggs of parasitic Ichneumonida
had been affixed, only ejected 0'085 and 0°045 gramme
of secrétion, having incompletely made up the
amount lost during the attack of the H&menopterous
insect.

Starvation lessens the amount of secretion, and also
decreases the proportion of acid -, but probably both
these effects are due to general health, and do not
imply the direct formation of the acid from the food.
The different food plants—poplar and willow—do not
make any difference in the amount or strength of the
secretion. About half the total quantity of secretion
obtained was made use of in preparing a relatively
large amount of the normal formate, which is now in
Prof. Meldola’s possession. The weights of the consti-

* Read before the British Association.

tuent elements will be determined by combustion.
The rest of the secretion has been used for other exact
methods of estimation and analysis under the kind
direction of Mr. A. G. Vernon Harcourt, the work
having been conducted in his laboratory at Christ
Church.

Mr. Harcourt suggested that it was most important
to prove that the amount of acid shown to be present
by volumetric analysis is formic acid, and nothing
else. This proof was obtained in two ways: (1) A cer-
tain weight of the secretion was divided into two parts ;
the amount of acid in one of these was determined by
the volumetric method, while the other was decompos-
ed by strong sulphuric acid, and the carbon monoxide
which was evolved was exactly measured in the appara-
tus for gas analysis, and the amount of formic acid
present was calculated from the data thus obtained.
The two percentages nearly corresponded, and, as
the latter was the higher, it was obvious that no other
acid could be present. (2) A certain weight (0:186
gramme) of secretion was heated in a tube over a wa-
ter bath, and, after drying at 100° C., only 00004
gramme of solid residue remained, and this was pro-
bably accidental. The rest of the fluid was distilled
into a tube containing carbonate of lead, and this was
afterward heated to 100° C., and the water collected in
drying tubes. :

As a result, the increase in weight of the latter, and
the tube containing lead carbonate, the weight of for-
mate of lead obtained from the latter, and of sulphate
of lead obtained from the formate, all corresponded
almost exactly to the weights which would have been
given by pure aqueous formic acid having this com-
position : water, 62'5 per cent; formic acid, 875 per
cent. .

Since writing the above I have received the results
of Prof. Meldola’s analysis, from which he concludes
that the secretion consists of aqueous formic acid
almost in a state of .purity.

—— e
The Typhoid Poison.

Dr. Victor C. Vaughan, Professor of Physiological
and Pathological Chemistry in the University of
Michigan, has announced to the State Board of Health
the result of a series of experiments, which have ended,
he claims, in the confirmation of the germ theory in
cases of typhoid fever. The fever was produced in a
cat, with more completeness and success than has ever
before attended such endeavors; and those of Dr.

Vaughan's friends who have witnessed the experiments |;

and their results declare that the germ theory in
typhoid fevér is now a settled fact. The cat inoculated
showed all the symptoms of thedisease, especially that
of’a greatly heightened temperature, a symptom here-
tofore lacking in all other cases of inoculation. Dr.
Vaughan, in reference to his discovery, said :

“ Last- August there was an epidemic of typhoid
fever in the village of Iron Mountain, a place in north-
ern Michigan of about 4,000 inhabitants. Part of the
town was supplied with water from a mountain spring
and part from private wells from six to twenty feet
deep. It was noficed that all those who used the
spring water escaped the disease, while those who
depended upon the shallow wells were generally
stricken down. In all, there were many hundred cases
and about forty deaths. I secured some of the water
from these shallow wells, and with it experimented
upon a number of cats, finally obtaining, after labors
protracted over a period of six months, the result
which I announce to the State Board of Health.”

4

Pure Air Indicator.

It is estimated that the air in a room becomes dis-
tinctly bad for health when its carbonic acid exceeds
one part in 1,000. An apparatus has been reeently
patented by Prof. Wolpert, of Nurnberg, which affords
a measure of the carbonic acid present. From a vessel
containing a red liquid (soda solution with phenol-
phthalein) there comes every 100 seconds, through a
siphon arrangement, a red drop on a prepared white
thread about a foot and a half long, and trickles down
this. Behind the thread is a scale beginning with
‘“pure air” (up to 07 per 1,000) at the bottom, and
ending above with *‘extremely bad” (4 to 7 per 1,000
and more). In pure air the drop continues red down to
the bottom, but it loses its color by the action of car-
bonic acid, and the sooner the more there is of that
gas present.

—_—————— —

AN example.of deterioration in values is shownin the
sale of the Great Eastern for less than $100,000. The
original cost of the vessel was three and a half million
dollars, but she was a gigantic failure from the start.
The building of this ship, however, was of value in
demonstrating that there was a limit in steamships in
the direction of size. She has been of use also in the
laying of the Atlantic cables. While those who in-
vested their money in building this ship lost heavily in
the venture, they can console themselves with the fact
that their loss was not altogether in vain. The last
report is that Barnum is trying to negotiate for its
purchase, with a view of converting it into a mammoth
floating show.
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Drawing on Glass,

To write or draw on glass, it is necessary to impart
to the surface a certain degree of roughness. Thismay
be done by grinding or etching, but mucki more easily
by applying some appropriate varnish. A good matt
varnish is made by dissolving in two ounces of ether
90 grms. of sandarac and 20 grms. mastic, and adding
benzol, 15 oz. to 134 oz., according to the fineness of
the matt required. The varnish is applied to the cold
plate after it has set. The glass may be heated to in-
sure a firm and even grain. To render the glass again
transparent, after writing upon it, apply with a brush
a solution of sugar or gum acacia.

Still better as a surface for writing or drawing is a
varnish of sugar. Dissolve equal parts of white and
brown sugar in water to a thin sirup, add alcohol, and
apply to hot glass plates. The fil dries very rapidly,
and furnishes a surface on which it is perfectly easy to
write with pen or pencil. The best ink to use is
India ink, with sugar added. The drawing can be
made permanent by varnishing with a lac or mastic
varnish.

Greenish-Brown Patina for Brass and Bronze.

The bronze industry has long been devoting itself to
the improving of the various processes by means of
which art bronzes are given that * patina” so much
admired by connoisseurs. In Germany much admira-
tion is expressed for the rich tints that bronzes of Pari-
sian make exhibit, and that usually vary from light
yellow-brown to dark red-brown, frequently touched
up with gold. Among these patinas, the one called in
commerce Barbedienne bronze is among the most
esteemed. -

The *“ Portefeuille Economique des Machines » copies
from a German journal a process devised by Mr. R.
Hampschulte for obtaining a very beautiful and du-
rable patinaof a brown color, with greenish reflections,
which may be applied without any expense, so to
speak, other than that of manual labor, to all objects
of bronze or brass.

Before all else, the surfaces to be treated must be
perfectly cleaned and polished. Then the objects are
immersed in a bath composed of 60 grains of sulphide
of potassium to 5 quarts of water, to which dissolved
potassa has been gradually added until the liquid is
slightly mucilaginous to the touch. ’

After remaining in this bath for a few seconds, the
objects are taken out and immediately put into
another bath, very slightly, acidulated with sulphuric
acid. The proportion of the acid is not given by the
author, who confines himself to the statement that the
water should have a slight acid taste. .

As soon as the surface begins to verge on brown, it is
rubbed with a metallic brush, under the action of
which the patina reveals itself. If it be desired to
deepen the tint, the object is passed through the two
baths in succession again, and afterward vigorously
brusked. This process is applicable to small objects

chiefly.—Revue Industrielle.
—_— ¢ ——

A Practical Man’s Experience with Steel.

Twelve or fifteen years ago, writes G. W. Tinsley, to
the SCIENTIFIC AMERICAN, when I wanted cast steel
for any purpose, I went to the hardware merchant and
purchased a piece that would serve my purpose best,
with the very least forging, that is, I got the nearest
size to the one I wanted, which I could find. If too
small, I could *““stove” it a little; if too large, it was
drawn. But after a while I found that some steel
would make springs for gun locks, knife blades, surgi-
cal instruments, ete., with but a few failures, probably
one in one hundred ; while with other pieces I could not
make one spring in a dozen stand. 'Fhe first fact I was
able to discover was that every piece of steel that
gave me trouble was clean and new.

For a year or two after, I avoided this clean pigeon
blue colored article ; and I bought anything that was
rusty, regardless of size. This naturally led me to
suppose that my trouble was all located in an article
lately put upon the market. But as time corrodes all
things, all the pieces of steel kept by the dealers be-
came more or less rusty, and I was no longer able to
pick out the rusty steel that used to be good, or dis-
card the clean and bright blue as bad ; and so my rule
that had served me well died a natural death. At
last it occéurred to me to examine the qualities of
steel under a glass. This I did, and found the one
that gave me trouble was coarse in grain, showing
large crystals, with spaces between (like those in
burnt steel); while that which gave no trouble was
fine in grain and seemingly perfectly homogeneous
throughout.

When I go to buy steel now, I carry my little glass
in my vest pocket. I don’t know the power of it, but I
do know that it saves me a power of work and vexa-
tion.

g

Firemen Clothed in Asbestos,

The London firemen are about-to be uniformed for
duty in asbestos cloth, a-material which bas already
been adapted by the Parif” fire brigade with. satisfac-
tory results. Equipped in this incombustible apparel,
the fireman is practically master of the flames.

g —
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ENGINEERING INVENTIONS.

A rail joint has been patented by Mr.
George H. Williams, of Nashville, Tenn. This inven-
tion covers a novel construction and combination of
parts to secure a perfectly rigid joint, as solid as the
rail itself, in which the jarring and jolting of cars pass-
ing over the joint is prevented and the wear of the
meeting points reduced to 8 minimum.

A railway tie has been patented by
Mr. Joseph W. Smith, of Mount Carmel, Penn. The
invention covers a novel construction and combination
of parts to provide a secure fastening for the rails, and
which, while holding the rails securely in position, will
be sufficiently elastic to admit of rapid traveling with-
out injury to the rolling stock or discomfort to pas-
sengers.

A car coupling has been patented by
Mr. Charles G. Crosse, of Sun Prairie, Wis. The coup-
ling hook is automatically thrown into engagement with
a link or bar brought to bear against it, and is un-
coupled therefrom by means of a mechanism connected
to the hook and extending to the car, the device being
also applicable for coupling a pole or shafts to a car-
riage.

A car coupling has been patented by
Mr. Jonathan Hendershot, of Evelyn, West Va. By
this invention the drawhead of the car is provided with
a vertically swinging member, having at its free end a
downwardly projecting coupling lug, which, after the
entrance of the coupling link, may be locked against
upward movement by a block sliding in the top of the
drawhead.

A mechanical movement has been pa-
‘tented by Mr. James F. Hanley, of Charleston, S. C.
A double crank shaft is combined with a vibratory
lever pivoted coincidently with the centered axis of the
shaft, the lever being connected upon opposite sides of
the shaft by links and rocking arms, and also- con-
nected with a rotary shaft, making a compact, evenly
balanced arrangement of parts to facilitate running at
high speed, and apply power in both directions.

&
-9

AGRICULTURAL INVENTIONS.

A cotton chopper has been patented
by Mr. William P. Clark, of Elberton, Ga. This in-
vention covers a novel construction and arrangement
of parts whereby, as the main wheel revolves while the
machine is being drawn forward, a gear is operated to
work a chopper with revolving knives, but such gear
may be thrown out without stopping the machine,
which is simply and strongly built.

A compensating clutch for corn planters
has been patented by Mr. John S. Johnson, of Waukon,
Towa. It is an improved gear for connecting the
wheels and axles with the seed-dropping device, by
which the latter will be governed by the wheel having
the slowest movement, and disconnected from the fast
moving wheels, thus removing irregularities by slipping
in moving over obstructions on the surface of the
ground.

MISCELLANEOUS INVENTIONS.

A drawbridge has been patented by
Mr. Oscar F. Balston, of Brooklyn, N. Y. It has tubes
supported upon the masonry, in combination with a
bridge baving trucks, making a longitudinally moving
drawbridge, in which no central pier will be required,
and so that vessels can lie close to the bridge.

A Dbolt has been patented by Mr.
Jonas Potter, of Morrellville, Pa. Ithas aspring yoke
connection, with means for detaching the bolt from its
connection, and is designed to dispense with the use of
cotter pins or nuts in retaining the bolt in a given posi-
tion, while the bolt may be quickly and easily detached,
even though badly rusted.

A box for the sale of goods has been
patented by Mr. Charles T. Rosenthal, of Batesville,
‘ Ark. It is made up of and fitted with a series of parti-
tioned receptacles or compartments, arranged in rows,
one in front of the other, and designed to be placed in
glass-covered show cases, to conveniently hold and dis-
play goods.

A feed for stone saws has been pa-
tented by Mr. Neil McIntyre, of Brooklyn, N. Y. Itis
for saws armed with diamonds or other hard stones
used as cutting tools, and the invention provides a
novel arrangement of continuous feed, whereby the saw
is designed to cut equally well upon the forward and
back stroke.

A press has been patented by Mr.
Lorenzo D. Gordon, of Tenaha, Texas. This invention
covers an ijmprovement in lever powers applicable es-
pecially for presses for baling cotton, hay, ete., or for
expressing cotton seed, castor bean, and lard oil, the
contrivance being one which can be worked or applied
either horizontally or vertically.

A check hook has been patented by
Mr. William R Moore, of Unionville, Pa, It consists
of apeculiarly shaped spring, formed of a single piece
of spring wire, applied to the hook by means of the
same bolt that secures the hook to the saddle, making
a check hook from which the check rein cannot be
accidentally disconnected.

A chicken coop has been patented by
Mr. George W. Brown, of McNairy, Tenn. The inven-
tion covers a novel construction of coops especially
adapted for the transportation of fowls, etc., making a
light, inexpensive, and strong structure, in which the
stock will have plenty of air and can be conveniently
inspected.

A punch has been patented by Mr
Albert Burrowes, of Toronto, Ontario, Canada. It
is for punching oblong apertures in belts to facilitate
lacing their ends together, and has a straight shank
with a semicircle at one end, which semicircle con-
tinues into parallel sides, forming a U-shaped cutting
edge at the lower end of the shank.

A water cock has been patented by
Mr. Henry D, Medrick, of Port Jervis, N. Y. It ises-

pecially adapted for the water supply pipe of a loco-
motive, and is designed to filter the water before it
passes to the injector, and also to provide means for
preventing the cock from freezing up in cold weather,
and for quickly and conveniently cleaning it.

A washing machine has been patented
by Mr. George F. Dunning, of Deep Water, Mo. It is
designed to afford a simple and effective machine, to be
operated with economy of time and labor, and is ar-
ranged to give easy access to all its parts for handling
the clothes or washing fluid, and for cleaning the ma-
chine when the work is finished.

A liquid measuring faucet has been
patented by Mr. Herman M. Nye, of Corydon, Ind. It
is a combined supply and discharge faucet, in connec-
tion with an intervening reservoir, on which is marked
a measuring scale, with various novel details, making a
faucet whereby liquids may be measured as drawn from
a cask or receptacle.

A combination tool has been patented
by Mr. James Angus, of St. Catharines, Ontario,
Canada. The body of the tool is of malleable iron or
steel, and it is made of few and simple parts, to be
used as a saw set, stove cover lifter, pot hook, can
perforator and can opener, screw driver, corkscrew,
tack puller, wrench, and a sad iron holder or plate
stand.

A method of and apparatus for pro-
ducing animated pictures of natural scenery and life
has been patented by Mr. Augustin Le Prince, of New
York City. It consists of a photo-camera and stereop-
ticon adapted to show pictures in the order and time in
which they were taken, in quick succession, on a finely
ground plate glass, to produce the effect of the objects
themselves in motion,

A carburetor has been patented by
Mr. Frangois J. Lothammer, of Paris, France. Com-
bined with a compressed air reservoir and its supply
pipe is a carbureting chamber withirz the reservoir, a
valved pipe leading from the reservoir into the
chamber near its bottom, a hydrocarbon receptacle sur-
rounding the chamber, a heating chamber, and various
other novel features.

An antomatic device for shutting water
cocks, etc., has been patented by Mr. James W. Brook,
of Lynchburg, -Va. This invention covers a novel
combination and arrangement of parts whereby drip-
ping water, a8 it freezes in cold weather, will operate a
balanced mechanism to close a valve in the service
pipe, or the device may be used to open or close &
window and regulate ventilation.

A folding fire escape has been patent-
ed by Mr. Ira B. Stillman, of Wellsville, N. Y. Itis a
sectional folding ladder, the side lengths made of short
lengths‘of wire cord connected by rivets, the rivets con-
stitnting the rounds of the ladder, the apper sections
of the ladder having means for conneetion with the
building, while the Jower round is preferably formed
from a bolt, the whole being adapted to pack in a very
small space. s

An automatic cut-off for water tanks
has been: patented- by Mr. James Pocknell, of Jersey
City, N.J. It consiats of a bucket on one end of a bell
crank lever, in which discharges the overflow pipe of
the tank, another weighted bell crank lever being con-
nected therewith, the weight adapted to actuate a lever
connected with the valve of the steam supply for the
pump, or with a shifting lever connected with the driv-
ing belt of the pump.

A safety inkstand has been patented
by Mr. Louis B. Prahar, of Brooklyn, N. Y. This in-
vention relates to inkstands wherein the bottle is in-
closed by an inner and outer case, each having a cover,
and provides for forming the springs and strip8 carry-
ing the hinges as part of a metal frame shaped to em-
brace the inner casing, to act on its opposite sides,
whereby the inkstand cah be made almost entirely by
machinery,”and will be practical, durable, and com-
paratively cheap.

An enveloupe for newspapers, ete., has
been patented by Mr. Robert W Macgowan, of New
York City. The invention consists in making two rows
of perforations in the wrappers for articles put up in
roll form, as newspapers, engravings, etc., the rows of
perforations converging to make a central tapering strip
which is readily torn out when started at one edge, thus
easily loosening the wrapper without risk of the paper
or article contained being torn or injured in removing
the envelope or wrapper.

NEW BOOKS AND PUBLICATIONS.

HoME EXPERIMENTS IN SCIENCE FOR
OLp AND YoUuNG. By T. O’Conor
Sloane, A.M., E.M., Ph.D. Illus-
trated by 97 en%'avings. Philadel-
ghia: H. Carey Baird & Co. 1888.

p. 261. Price, $1.50.

Those of our readers who have followed the series of
articles published in our columns during the last year,
by the author of the above work, will doubtless be glad
to find them arranged in book form. But while the
papers in question form the basis of the work, they are
very far from constituting the whole. Much new mat-
ter is added, the experiments are placed in systematic
order, and the work is brought into such shape that it
is really to some extenl a manual of physics. In the
opening portion the manufacture of apparatusis spoken
of. The subjects of wood, metal, and glass working
are treated, with the limitation of processes to what
the unskilled worker can do, as one great object of the
book is to bring experiments within the reach of the
teacher, amateur, and youth. The subject of experi-
mental science in general, its place and its importance,
is also treated of. Then the main portion of the book
begins with a chapter on mechapics. This is replete
with experiinqnts and examples of the laws of force,
impact, centrifugal force, elasticity, momentum, etc.
The principal laws of mechanics being disposed of,
the divisions of physics are 'attacked. Gravitation, hy-
draulics, and pneumatics comprise the next series of
experiments, with many instances of the application of
laws, and practical remarks. Atoms and molecules

are treated by themselves, and introduce the sabject
of molecular physics. Here Professor Osborne Rey-
nolds’ new and celebrated experiments in dilatancy are
described in extenso, so that any child of intelligence
can perform them sucessfully. Capillarity is fully
treated, some entirely new examples and cxperiments
being presented. The illustration of the constitution of
a water drop, and the formation of bubbles of metallic
mercury, are two specially interesting experiments.
Soap bubbles come next, and an exhaustive series of
illustrations of the phenomena of films, all performed
with almost no apparatus, except a few pieces of wire,

-affords probably the fullest treatment of the subjett

accessible. Formule for various soap bubble solutions
are collected and given here. Heat, sound, and light
follow, with a quantity of experiments, and a chapter
on ‘scientific lecturing closes the work. In this last
portion the suggestion is made that science lectures
should be made a feature of home amusement, 8o as to
take the place of charades and dramatic performances.
This certainly opens up a new field for the energies of
the young lover of science. The work is beautifully
bound in ornamental cloth gilt, and is very fully illus-
trated with nearly one hundred cuts, and has an exten-
sive table of contents and index. It is emphatically
what its title indicates, a manual of experiments. The
publishers send free to all who apply by letter, alarge
illustrated circular, giving the full scope of the work,
with samples of the cuts, It wil be supplied by mail
post free to any address by Munn & Co. or by the pub-
lishers on remittance of the price.
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AN UNPUBLISHED AND TUNRECORDED
RECORD.

*“ Really,how well youlook! You are much stouter,
and look ten years younger than when Isaw you a few
years ago. Then I did not think you were long for this
world.” * No,” my friend replied, * four years ago I lit-
tle expected to be in the land of the living at this time.
It had for many years seemed unavoidable that I should
have a sick spell in the latter part of January. So regu-
larly had this been the case that my family looked for it.
Four years ago an attack of pneumonia in January was
followed in February by an attack of neuralgia of the
heart. So violent and sudden was the attack, that
although within forty rods of my house I was unable to
reach it, atd was carried into a house near where I had
been standing. I soon rallied and was carried home.
This was succeeded by two lighter attacks. After re-
covering so I could be about, I was taken down with
three successive attacks of renal calculi. Recovering
from these, I was prostrated with a long siege of diar-
rheea, from which the attending physician had little hope
of myrecovery. I had little strength left; little vital-
iLy ; recuperative powers seemed gone; felt completely
prostrated. No life, noambition,no power. I thencom-
menced the Home Treatment. In & few weeks I was
able to try work again, although quite feeble and not
able to endure fatigue or much labor. I resorted to ths
Compound Oxygen more regularly, and to my surprise
all the old bad feelings gradually disappeared. Life as-
sumed a brighter aspect. Strength and the elasticity of
youth in a great measure returned. Andnow,though
of threescore and four years, I feel younger, brighter,
and more active than I did twenty years ago. To Com-
pound Oxygen I give all the credit; and I would recom-
mend all chronically afflicted to try it. Tell all such for
me that it will be greatly to their interestif they will
call at the office of Drs. Starkey & Palen, 1529 Arch
Street, Philadelphia Pa., and get their advice upon their
special cases, which is given free.” .

A volume of two hundred "pages on * Compound Oxy-
gen—I1ts Mode of Action and. Results,” will be mailed
free to all on receipt of address.

WBusiness and Wersonal.

The charge for Intaertion under thws head i3 One Dollar
a line yor each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appearin next issue.

A Link Belt Testimonial .
from
THE EDISON ELECTRIC ILLUMINATING CO.

NEW ORLEANS, LA, Dec., 22, 1887.
MESSRS. CHAS. A. SCHIEREN & CO., NEW YORK.

Dear Sirs:—I am in receipt of your ingquiry as to our
experience with the Link Belt which you sent us on
trial.

1 have great pleasure in saying that it hasgiven, and is
giving, the greatest possible satisfaction.

I was greatly surprised on coming to this country, in
1885, to find that Link Belts were unknown, as I had had
threeiyears’iexperience with them in England, where
the Edison Company, and nearly all the other companties,
had adopted them and used them exclusively for all
plants of any considerable size. . . .

Since 'your Link Belt has been running here it has
been the wonder and admiration of all the Electric Light
men and practical machinists who have seen it.

We are now putting in an additional engine, and shall
be glad if you will send us for the same two Link Belts.
same as last supplied, one to be 43 ft. and the othiéf 55 ft.
long. Eachl0inches wide.

You are at liberty to make any use you may desire of
the above, and I shall takegreat pleasure in recommend-
ing your Link Belts to any inquiries. Yours very truly,
for THE EDISON ELECTRIC ILLUMINATING CO.,

WM. T. M. MOTTRAM, Superintendent.

The Partz Electric Battery Co., of 1723 Chestnut St.,
Philadelphia, Pa., undoubtedly manufacture the most
efficient, easiest managed, cleanest, and economical bat-
teries upon the market. Dr. Partz is one of the world’s
acknowledged scientists, and his batteries are neither
toys nor experiments, but are practical, constant, and
efficient. Motor, Medical, Cautery, Dental, and Acid
gravity batteries for thelaboratoryare the specialties
of the company. S8end for catalogue.

The Providence, R. I., Steam Engine Co. are the &ole
builders of * The Improved Greene Engine.”

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boilen Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 and 425 Bast 8th Street, New York.

$250 will buy patentNo. 299,805—key holder forlocks.
A good thing. J. J. Knapp, Bichlands, W. Va.

Pattern letters and figures to place on patterns for
castings. H. W. Knight & Son, Seneca Falls, N. Y.

Wanted.—We want to buy one 36" and one 16/ sec-
ond hand screw-cutting engine lathes. They must be
first class tools. We want to sell one No.1 Bell steam
hammer, in use but a short time. Address Waldron &
Sprout, Muncy, Pa.

Wanted—Second hand screw-cutting lathe, ahout 12
x36. Address 17 James 8t., Auburn, N, Y.

Wanted—By a practical machinist, draughtsman (ap-
prenticeship at the Pratt & Whitney Co.), and business
man, 26 years of age, in some legitimate manutacturing
business, or to take charge of wholesale or retail house
for a substantial concern. Best of references given and
required. Would take pecuniary interest, if proved to
be safe and profitable. Address W. R. I, drawer 7,
Hartford, Conn.

Short line telephones. See illustrated adv., page 28,

Nickel Plating.—Manufacturers of pure nickel an-
odes, pure nickel salts, polishing compositions,ete. $100
“Little Wonder.” A perfect Electro Plating Machine.
Agents of the new Dip Lacquer Kristaline. Complete
outfit for plating, etc. Hanson, Van Winkle & €o., New-
ark, N. J., and 92 and 94 Liberty St., New York.

Burnham’s New Improved Turbine. Sold at cost of
manufacturing and advertising. Address York, Pa.

Perforated metals of all kinds for all purposes. The
Robert Aitchison Perforated Meta! Co., Chicago, 11l

For the latestimproved diamond prospecting drills,
address the M. C. Bullock Mtfg. Co., 138 Jackson St.,
Chicago, I11.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen

coples free. Send for catalogue of railroad books.
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The Knowles Steam Pump Works, 113 Federal
8t., 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.

Link Belting and Wheels. Link Belt M. Co., Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

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

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

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

Curtis Pressure Regulator and Steam Trap. See p. 364.

No. 11 planer and matcher. All kinds of woodworking
machinery. C. B. Rogers & Co., Norwich, Conn.

Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn.

Cushman’s Chucks can be found in stock in all large
cities. Send for catalogue. 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.

Tight and Slack Barrel Machinery a specialty. John
@Greenwood & Co., Rochester, N.Y. Seeillus. adv., p.28.

Quints’ patent antomatic steam engine governor.
Correspondence solicited from manufacturers of throt-
tle governor engines. Leonard & McCoy, 118 Liberty
Street, New York. ;

Catarrh Cured.

A clergyman, after years of suffering from that loath-
some 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 Prof.J. A. Lawrence, 212 East 9th St., New
York, will receive the recipe free of charge. :

Pattern makers’ lathe, Back knife gauge lathe for
turning chair stock. Rollstone Machine Co., Fitchburg,
Mass.

Patent Rights for Sale. Apparatus for building
Concrete Buildings and Walls. County rights, $50. State
rights, $500. See descriptive notice in SCI. AMERICAN,
May 22,1886. Send for circulars. Ransome, 402 Mont-
gomery St., San Francisco, Cal.

Foreman Wanted—Who can manage about twenty-
five machinists and get out engine work at lowest cost of
good work. AddressJ.S. & Co., lock box 25, Manchester,
N. H.

Send for new and complete catalogue of Scientific
Books for sale by Munn & Co., 361 Broadwsy. N.Y. Free
on application.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and page or number of question.

uiries not answere: m reasonable time should

e repeated; correspondents will bear in mind that

some answers require not a little research, and,

though we endeavor to re;illy to all either by letter
or in this department, each must take his turn.

Special Written Iuformation 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) Slip of Car Wheels.—Allow me to
make the following remark as to your explanation in re-
gard to the locomotive running over a curve, as question
solved in your issue of 17th Dec. I claim that in every
case the inner wheels will slip, for this reason: For in-
stance, the locomotive is running over a short curve or
long curve at their general speed, as whatever it may
be, of course its tendency while it met with the cugve
was to go in a straight line. Now, the change of its di-
rectionis due to the curve of therails in combination
with the fianges on the driving wheels (that is, on the
outer ones). Thereby more friction is created on them
than on the inner ones, consequently the inner wheels
will slip easier. The elevaiion of the outer railis sup-
posed to partially compensate for the centrifugal force
tending to throw the flanges against the outer rail, and
as only the flange of the forward driving wheel im-
pinges against the outer rail, there is no reason for
concluding that the inner wheels always slip. The
- whole weight of the locomotive is tended to go ina
straight line, as before stated. Now, by meeting with
thecurve its tendency is being brought in a centrifugal
motion, and hence the force being sustained by the
outer rails and wheels, thus decreasing the weight
of the locomotive on the inner ones, and adding
equally as much on the outer. Consequently the inner
wheels will slip easier. This is what is claimed in No.
10, Notes and Queries, for a locomotive when drawing.
When running under momentuin only, the tilting of
the locomotive by the elevation of the outer track and
the angular position of the track iends to prevent un-
due friction on the fiange of the forward driver. When
the locomotive rung on to a curve reversed, the slip ne-
cessarily takes place on the outer rail.

@) W. H. D. asks how to make a can-
vas bag to hold hydrogen or oxyyen gas under pres-
sore for magic lanfern use. A. Rubber bags are used
for this purpose, and you can most conveniently make

| give you voltage enough for your lamp.

Scientific Jumerican,

a canvas bag air-tight by coating it with a layer of
rubber cement or a solution of rubber in carbon disul-
phite.

@3) C. E. asks: What will be the best
method to clear a waste pipe where mucus is forming
or has formed from waste of beer or water, or what
would be best to run through it in order to clear itself?
A. Use a strong hot solution of soda.

(4)J. H. A. desires a receipt to stain
white pine cherry and rosewood color. A. For cherry
stain, take of rain water 3 quarts, annatto 4 ounces,
boil in a copper Kkettle till the annatto is dissolved,
then put in a piece of potash the size of a walnut; keep
it on the fire for half an hour longer, and it is ready
to bottle for use. For rosewood stain, take alcohol 1
gallon, camwood 2 ounces; set them ina warm place
24 hours, then add extract of logwood 3 ounces, aqua-
fortis 1 ounce, and when dissolved it is ready for
use.

B) H. M. P. asks: 1. What battery,
what size, and how many cells will it require to run
Edison’s incandescent 6 candle power lamp,resistance 6
to 7.ohms, requiring 9 to 15 volts E. F. and 1'40 amperes
current? A. A series of twenty bichromate cells would
Taking a
quart battery, you might allow 14 ohm to each cup.
This would give ten ohms internal resistance and would
give througha 6 ohmlamp a low lighting current, say
1'25 amperes. 24 square inches of zinc in a porous
cup cell are allowed by some per ampere on short cir-
cuit. 2. Would this lamp be sufficient candle power to
light a room 17 by 17 feet? A. The light would be
quite insufficient for the room. 3. How should the bat-
teries be connected? A. The batteries in above calcu-
lation are connected in tension. The more you use in
parallel, so as to bring down the resistance, the less
acid and zinc will be used. See SCIENTIFIC AMERICAN,
vol. 57, No. 2, page 16, for article on thissnbject. 4. What
would probably be cost of maintenance per hour? A.
The cost per hour depends on so many factors that it
cannot be given. It will cost probably one or two cents
an hour in chemicals and zincs, irrespective of the
trouble. 5. Is it possible to run the lamp with gravity
battery? If so, how many cells? A. A gravity battery
is not, available for this work. 6. Will these lamps de-
velop the power as given by manufacturers? A. The
lamps can be run far over the rated power, but they
wear out sooner. 7. If this lamp is too small for prac-
tical purposes, please give battery, etc., required for
16 candle power lamp. A. For a 16 candle lamp 40 cells
in series would answer.

(6) F. M. W. writes : Describe the pro-
cess of polishing horn. A. It must be rubbed first
with fine glass paper and then with a piece of wet linen
cloth dipped In powdered puwice stone. This will
give a very fine surface, and the final polish may be
produced by washed chalk or fine whiting applied by
a piece of cloth wetted with soapsuds. Care must be
taken in this, and in every instance where articles of
different fineness are used, that, previous to applying
a finer, every particle of the coarser material is re-
moved, and that the rags are free from grit.

(7)) J. G. M. writes: I have recently
fitted my main building, 100 x 40 feet and 35 feet high,
with lightning rods, having 4 points 8-feet high and
having two connections to the ground. Will you kindly
tell me therequired size and thickness of copper plate
for ground connection, whether it should be soldered
to the rod or not and whether it should be put at lower
end of rod, 6 feet down, orhigher up? A. Usea copper
plate having about 20 square feet area. Ordinary sheet
copper, such as is used for roofing, or in the manufac-
ture of culinary vessels, will answer. The lower end of
the rod should extend across the plate and be soldered.
The piate should be buried in earth thatis always moist.
Another way to make a good ground connection is to
dig a trench 10 feet long in earth that is constantly
moist. Puta layer of coke on the bottom of the trench;
loop the rod and lay it on the coke. Cover the rod with
a layer of coke and flll in the trench with earth. The
trench should extend away from the building.

(8) H. W. K. asks for a cement which
can be used to stick art tile to iron. A. Try a gutta
percha cement, made by melting together in an iron pan
2 parts of common pitch and 1 part of gutta percha.
Stir them well together until thoroughly incorporated
and then pour the liquid into cold water. When cold
it is black, solid and elastic; but it softens with heat,
and at 100° Fah. is a thin fiuid.

(9 C. A. F. desires a receipt for pre-
paring white linen cloth so that it can be written on
without blotting, at same time making it stiff and
glossy and to cut without fraying. A. Varnish the
cloth with Canada balsam dissolved in turpentine, to
which may be added a few drops of castor oil, but ‘do
not add too much, or it will not dry. Try a little piece
first with a small quantity of varnish. The kind of
cloth to use is fine linen. Don’t let the varnish be
too thick.

(10) J. H. R. desires a receipt for a wash
or any other preparation for the hair that will make it
curl. A. Take borax 2 ounces, gum arabic 1 drachm,
add hot water (not boiling), 1 quart; stir, and as soon
‘a8 the ingredients are dissolved 'add 3 tablespsoonfuls
of strong spirits of camphor. On retiring wet the hair
with the above liquid.

(11) E. H. D. desires (1) recipes for mak-
ing purple, green, and black copying type writer inks.
A. Take any desired shade of aniline dye 3¢ ounce,
diseolved in 15 ounces pure alcohol, and 15 ounces
glycerine, then apply to the ribbon. 2. Do strong
electric or calcium lights produce sensible effect on
photographic preparations? A. Calciumlight has little
effect, but electric light has an effect which, under suffi-
cient exposure, is as great as sunlight.

(12) H. B. asks (1) for directions for
making effervescing solution of citrate of magnesia.
A. Dissolvecitric acid 400 grains in water 2,000 grains,
add carbonate of magnesia 200 graing; stir until dis-
solved. Filter intoa 12 ounce bottle containing sirup
of citric acid 1,200 grains. Add boiled and fltered
water to fill. bottle, drop in bicarbonate of potash in
crystals 30 grains and immediately cork. Shake until

bicarbonate of potash is dissolved. The sirup of citric
acid is made from citric acid 8 parts, water 8 parts,
spirit of lemon 4 parts, situp 980 parts. 2. How much
power should I get from a bichromate of potash bat-
tery with a zinc plate 3 inches long, 2 inches wide, and
4 arclight carbons 3 inches long and 34 inch in diameter,
two on each ride of zinc, and what is its resistance? A.
Your battery wouid give about 14 ampere, with resist-
ance of 4 ohms.

—

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
iaws and practice on both continents, and to possess un-
equaled facilities for procuring patentseverywhere. 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., oflice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 10, 1888,

AND EACH BEARING THAT DATE.

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

. 316,265
376,141

Advertising frame, R. N. Searles
Air compressor, G. Chamberlin .
Ammonium sulphate, apparatus for making, W.

Simpkin weceess 376,351
Animal trap, A. M. Cleaver.. . 376,142
Animal trap, A. E. Kunderd 376,246
Animals from jumping fences, device for prevent-

ing, Booth & Beard
Annunciator, J. P. Tirrell.
Back band, A. J. Helm.....
Band cutter, J. E. Schooley
Bar. See Plow bar.
Barrel head, J. Alvord
Burrel holder, E. C. Gillem.. . 376,376
Battery zinc, J. Beattie, Jr ... 376,228
Bedstead, folding or wardrobe, F. B. Williams.... 376,127
Bedstead, wardrobe, F. B. Williams... 376,126
Belt shifter and trainer, F. L. Palmer. eeee.. 376339
Belting machine, J. H. Adamson........... ceeeeese. 376,174
Bench dog. D. A. Owen.......... . v eee. 376,206
Bench hook, A. P. Millspaugh.
Bevel, L. D. Gould..........
Bicycle, Filliez & Monnin........
Bit. See Bridle bit.
Block. See Wagon brake block.
Blowers or'other’ machines, intermittent grip for

fun, J. F. Bender.............. [ 876,361
Boiler. See Steam’boiler.
Bolt, J. Potter...
Bookmark, reference, H. H. Russe
Boot and shoe box fixture, mercantile, Cobb &

ceeeeens 316,070

. 376,183
. 376,154
376,378
316,372
376,411

seesnen 376,166

oo 876,223

. 376,301
376,241

Boot or shoe, H. Efflandt..
Boot or shoe, W. D. Kline.....
Boot, woolen, Dodge & Smith
Boots, manufacture of woolen, Dodge & Smith....
Boots or shoes, manufacture of, Lion & Cutlan....
Boots or shoes, machine for making welts for, M.
L. Keith.......
Box. See Miter box.
Box for the sale of goods, C. T. Rosenthal.........

316,310

Brake. See Car brake. Safety brake. Sled
brake.

Brick sanding machine. J. 1. Knapp etal.. . 376,316

Bridge, draw, O. G. Balston. . 316,225

Bridle bit, A, H. Hanscom..
Brush, rubber, J. P. Hoyt
Brushes. handle for mucilage, C.JRowland.
Buckle, T. C. Field
Buckle, C. R. Harris...

. 376,397
. 376,240
... 376,193

Buckle, E. A. Smith 316,267

Buildings, construction and decoration of, S. D,
Hatch.... ... 876,350

Bustle, W. F. . 876,394

Bustle, T. P. Taylor.....
Button, cuff, F. F. Bioren.
Buttonhole finishing machine, G. S. Hi]l
Cake or bread beater, S. F. Stowe.......
Calendar. F. W. Moulton..
Can, F. N. Gaskell.......
Can filling apparatus, H. Hermann
Can filling machine, W. H. Wright..
Can for molasses, etc., S. R. Billups.
Car brake, L. Kupferschmid...

Car coupling, F. C. Bailey...
Car coupling, C."G. Crosse..
Car coupling, J. Hendershot.

. 816,212
.. 86,282

.. 376,891
eeee.. 376,085
... 376,19

. 376,403
. 876,064
. 876,100
. 376,131

Car coupling, E. Huber.... 876,093
Car coupling, O. Hughes.. 376,386
Car coupling, A. Keeports 376,309
Car coupling, 8. D. Locke. 876,387

Car coupling, T. W. McKee.
Car’coupling, B. B. Morgan.
Car coupling, J. P. Runkel..
Car coupling, C. M. Shupe...
Car starter, H. P. Wayman...
Cars by electricity, lighting, A. D. Stevens, . 376,116
Cars, track brake for, J. S. Bokenkotter- . 316,363
Cars with hot air, apparatus for heating, Cassel-

man & McGann..
Carburetor, F. J. Lothammer
Carriage body, C. A. Reade..
Carriage, child’s, T. Lanston.
Carriage spring, J. R. Northrup
Carriage top, H. B. Pitner
Carrier. See Hay carrer.
Cartridge shells, loading apparatus for. G. G.

. 376,164
.. 376,213
. 376,356

376,138
. 816,28
. 316,162
. 816,201
. 316,158
. 316414

Greenough 316,148
Casehardeni

Evans........ ... . 316,186
Cash carriers, air cushioned countgrbalance for,

L.G.BO8t@d0...cccurrseeirereigerinneecennen ane 376,286

Cash indicator and register, Schlckner & Rothlis-
berger........ fessecssancasancssannonans vevenessss 376,262

Casting apparatus, hub, F. H. Ensign . 876,146

Chain, drive, B. A. Legg......... . ... 316,325

Chair. See Railway rail chair. Reclining chair.

Chalir, D. Parks ..

Chair attachment, rocking, W.

. 816,256
... 316,266
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Check hook, W. R. Moore.... .
Check rein attachment, G. Hosley..
Chisel, J. R. Bailey.....ccoieviineniniinnnninnnnns .. 316,276
Chopper. See Cotton chopper.
Cigar fillers, mould for measuring and partially
shaping, F. A. Ford........... .....co.eaee
Cigarettes, etc., pocket box for, C. 8. Alden
Clamp, W. D. Hawley
Clock striking mechanism, W. E. Counter. .
Closet. See Water closet.
Closet flushing and regulating device, siphon, P.

Harvey
Cock, sea, F. C. Starke.....
Cock, water, J. M. Anderson..
Cock, water, H. D. MedricK............ceceeenne vee.. 376,253
Cocks, etc., automatic device for shuttmg water,

J.W. Brook
Coffee pot, A. J. Lane
Coffin handle, G. C. Frazier.
Coin operated lock, M. Easton..

Color, production of a new red azo, A. Mylins..... 376,392
Combination table, Riser & Bardonner . 316,415
Coop, chicken, G. W. Brown . 8?,2&)
Core machine, Mauser & Richmond........ ....... 316,165
Corn removing knife, C. Langbein ... 876,320
Cotton chopper, J. B. Ammons... . 376,214
Cotton chopper, W. P. Clark . 376,294

Cotton, etc., machine for opening and cleaning, D.

Coupling. See Car coupling. Pipe coupling. Tug
coupling.
Crate, T. W. Lankford

. 816,321
Cultivator attachment, W. Nave..

Curtain fixture, J. Cremer........ eeseicseiecticetacne 876,143
Cutter. See Band cutter.

Dial, indicator, L. L. Mitchell..........cccceevvnnnnns 376,103
Die aud die holder for drawing, W. Allderdice.... 376,222
Digger. See Potato digeer.

Display rack, J. M. Laudick .. 876,318

Ditching machine, tile, W. Skinner.
Door check, W. H. Stevens....
Draught equalizer, W. A. Perkins..
Drawing knife, J. R. Bailey.....
Drilling machine, T. H. Ward....
Electric circuit breaker, W. R. Cole............
Electric conductors, pole indicator for, A. Berg-
hausen... ...cciiiiiiiiiiiiiiiiiiiieeeiieeeeaaen,
Electric lock, C. A. Tucker.. .. 376,121
Electric machine, dynamo, F. J ehl .. 376,307
Electric machine or motor, dynamo, E. Thomson. 376,120
Electric machines, armature for daynamo, H.
.. 376,326
. 316,012
376,340
376,374
876,405

. 876,362
. 376,117
. 816,59

376,281

Electrical circuit breaker, W. R. Cole.
Elevator, F. I.. Palmer..................
Elevator safety device, A. C. Ellithorpe.
End gate, J. Clayton
Engine. See Gas engine. Steam engine.

Envelope for newspapers and other merchandise,

R. W. MacROWAN ...cceuuriiiniiiieinnnsciaaannans 376,249
Envelopes, machine for sealing and stamping, H.
J. MOOTE. . ueiieeniiinnnnaeeeeiennnees cannnns .... 376,383

Eraser, rubber, W. Friend... ees 376,081
Explosive derived from phenol, S. H. Emmens.... 376,145
Fan, power, J. A. Mason et al.......

Fan, toilet, G. R. Burdon..
Faucet, liquid measuring, H M. Nye
Feed mill, T. C. Cadwgan.......

“| Feeding salt to live stock, devme for, W H. Bar-

L3
Fence, W. Van Horn.........cccceeeen.
Fence machine, Elliott & Reid.....

Fence, portable, P. Newby.............. .
Fences, clamp for wire and picket, A. Fickett.....
Fifth wheel for vehicles, W. Blume .
File, bill, C. C. Chamberlain..
File, bill, 8. Ely
Filter, rotary or oscillating, J. W. Hyatt .
Fire alarm, circuit, J. P. Barrett.......... .. 376,133
Fire engines, heater for steam, E. Medden.. . 376.330
Fire engines, speaking tube for, W. E. Cassells ... 816,067
Fire escape, G. Pritchett................ . 316,160
Fire escape, folding, {. B. Stillman... .. 876,216
Fire extinguisher, W. H. Durant .. 376,239
Fire extinguishing attachment for car stoves.

Ross & Brooker................ . 316,163
Fire proof structure, S. D. Hatch.. 316,3¢1
Fishing reels and rods, wedge ferrule for, H.

Prichard........... coooiiieiiiis e
Flier frame, H. F. Straw.....
Frame. See Advertising frame:
Furnace. See Hot air furnace.
Gauge. See Water gauge.

. 376,09

316,260
376,118

Flier frsme.

Garment or coat hanger, G. Pavlik. .. ........ PN 376,201
Garment protector, S. I.. Salomon. .. 316,210
Gas engine, H. K. Shanck........... .. 316,212
Gas pressure regulator, M. W. Kidder. 376,318

Gate. See End gate. Swinging gate.

Generator. See Steam generator.

Grader, road, O. E. MoatS.......ccev vevinnnniennnnes
Grain binder, W. N. Whiteley..
Grain cradle, F. S. Kretsinger..
Grain separator, N. Nilson..
Grate, H. P. Tallmadge.....
Grooving machine, A. V. Allen

876,156
.. 316,123
.. 376317
-. 876,157
. 316,170
876,057

Guard. See Yoke guard.
Guns and ordnance, making, F. J. Seymour........ 876,168
Hammer, drop, J. Sandage............cceevnnnn. .. 376,111

Handle. See Coffin handle. Mason’s fioat han-
dle. Tool'handle.
Hanger. See Garment or coat hanger.

Harrow, J. M. Childs (r) 10,893
Harvester, corn, A. Hollingsworth.. .. 376,384
Harvester, grain binding, S. V. Kennédy .. 376,199
Hay carrier, W. S, & E. J. Risley....... .. 376,109
Hay rake, horse, J. G. Alexander-...... .. 376075
Heel burnishing machine, J. H. Busell'. .. 876,066
Hog trap, S. Loffer........c.cccovviiiiiiienniiiinnnnnn. 376,388
Holder. See Barrel holder. Pencil rubber holder.

Photographic plate holder. Stub holder.
Hook. See Bench hook. Check hook. :
Horse detacher, S. A. Pugh............... .... veeeen 376,107
Horse tail tie. O. Hasbrouck, Jr. 316,151
Hot air furnace, W. Morrison.. 376,390
Hub boring machine, J. Bieber . 376,003
Hub, self-lubricating vehicle, J. V. Hawkey....... 316,152
Indicator. See Cash indicator.
Injector, W. T, Ewing ...3716,187, 376,183
Injector, S. L. Kneass....... . 816,315
Inkstand, safety, L.. B. Prahar... 376,259
Tron or steel, treating, E. D. Wassell .. 316,421
Jar fastening, W. H. Clarke .. 376,569
Joint. See Rail joint. Wood joint.
Knife. See Corn removing knife. Drawing

knife.
Knitting machine, circular, W. J. McDevitt.. ... 376,328
Ladder, step, J. T. Miller . .. 816,102
Ladles, machine for making, I. Hamﬂton .. 818377
Lamp, electric, L. H. Leber.. 376,323
Lasting machine, F. Chase..... 376,368
Lead traps, making, J. A. Lowe.. . 876,203
Lock. See Coin operated lock. Eleetric lock

Nut lock. Safe Jock. Seallock. Wagon lock.
T.o0om, F. Kes8eIring.ueerrrecrssrcs cvnsvsnsces soess 316812
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Loom let-off inechanism, J. P. Thompsor.......... 376,353
TLozenge machine, O. R. Chase.... ... 816,068
Mask, baseball, G. Barnard ....... .. 376,278
Mason’s float handle, E. M. Van Duzer........ oee. 376,217
Mattress stuffing machine, E. N. Stephenson...... 876,399 |
Measure, milk, C. L. Christenson.................... 316,293

Measure, rotary grain, Busenbarrick & Mitchell.. 876,367
Measuring distances, instrument for, A. Osborn.. 376,338
876,303

Mechanical movement, J. F. Hanley................
Metal cylinders, machine for shaping wrought, F.
J. Seymour

Milk receiver, B. J.

Mill. See Feed mill.

Miter box, H. D. Lanfair....ccoeeeeieeieieeceneancnes 376,200
Mitering machine, J. G. GOOgins.................... 876,192
Moulding machine, weod, W. J. Smith...... 876,268, 376,269

Nail making machine, F. F. Raymond. 2d.
Nail tongs. A. Wood...
Nailing machine, Smth & Evans..
Needle blanks, machine for swaging,

576,208

Nut blanks, method of and machineformaking, S.
8. Babbitt....coevtiiiiiniiiiiiiiiieea e 376,224
Nut lock, H. C. Bowen 376,179

Nut lock, J. A. Saunders........coceeiviiiiiinnnnnnns 376,347
Nuts, machine for counterboring and tapping, J.
Gielow 876,408

Overshoe, W. Hanley ...
Pail, lunch, C. M. & L. N. Thayer....
Paper box covering machines, cut-off attachment
for, H. Inman cecennss. 376,096
Paving and roofing compound, A. Walra! . 316,172
Paving, composition of matter for, H. Busse...... 376,290
Paving, making artificial or elastic bitumen for, H.

316,378
316,119

Pencils, compass attachment for, M. Hanower
Pencil rubber holder, J. Hoffman
Photographic plate holder, H. Coppin
Pictures of natural scenery and life, method of

and apparatus for producing animated, A. Le

Prince.g... .o oot ool ... 316247
Pipe coupling, J. Armstron, . 376,130
Pipe coupling, G. H. Benjamin. . 876,061
Pipe wrench, D. R. Porter....... . 376,396

iping, flexible, Wilder & Benjamin.. . 876,401

mter, chieck row corn, E. N. Williams. . 816,125
Planter, corn, J. W. Craig... . 376,370
Planter, corn, A. Winston ...... . 316,422
Planter, seed, J. F. Guilmartin.. . 376.243
Planter, seed, J. V. Harter. : ... 376,089
Planters, compensating clutch for corn, J. S.

B8 L6 11T T ) N
Plotter and protractor, W. J. Mitchell..
Plow dttachment, Null & Bussard . 976,393
Plow bar, adjustable, C. R. Barfleld . 876,226
Plows, sulky attachment for, N. C. Barnes......... 376,176
Plumbing wall paper, window shades, etc., device

for, J. Panyard. 876,341
Polishing and varnishing machine, J. W. Hussey. 376,198
Polishing powder, manufacture of, V. Seib........ 376,211
Pot. See Coffee pot. :
Potassium carbonate, obtaining, F. Brunjes....... 876,366
Potato digger, H. D. Binkley....
Potato digger, D. Y. Hallock.
Power shears, shear blade for, J. P. Halpin
Power, transmitting, A. Higginson.......
Press, L.’ D. Gordon............ . e ..
Press for butter and other plastic material, G. F.

376,308
376,332

. 876,086
. 316,087,
. 316,388

Printibg machines, accumulating sheets for, L.-
E:Brookes. .....coo veviiiiiiiiiiineinanns . 376,288

Projectile. M. E. Gregg....
Projectile, line throwing, J. N. Fletcher........
Protector. See Garment protector.
Pulverizing machine, A. D. Searls, Sr., et al..... ... 376,112
Pump, W.J. Hearn.....co.ovveeeiirnnecnninenincnnnns
Punch; A. BUITOWES.......ccieeennrunnnicecnns creeen
Quilting machine, shuttle driver for, A. Beck..... 376,280
Rack. See Display rack.

Rail joint, G. H. Williams......... .
Railway crossing, cable, E. 8. Holden..............
Railway rail" chair, and tie, combined, N. M.

Railway signal, A. B. Blackburn.

Railway tie, J. W.Smith .....

Railway track, G. C. Baker....

Railway trains, pipe coupling for, N. Curtis .. .... 876.075
Rake. See Hay rake.

Rasp cutting machine, J. & G. W. Stokes ......... 876,400

Razors, machine for honing, E. Wyttenbach..
Reclining chair, A. E. Palmer

.. 876,221
. 816,106

Refrigerator, R. Schierenbeck 376,263

Regulator. 8ee Gas pressure regulator.

Routing machine, G. K. Birgeet al.................. 376,134

Rubber, apparatus for coating fabric with, J. H.
PEATCE. ...iviiiiiiiien it ceeetennnns cannnnnneennns 876,344

Rubber upon one or both sides, machine for coat-

ing fabric with India, J. H. Pearce....... . ... 376,343
Rule, folding, A. Ryan ees .. 876,165
Safe lock, H. Stanynought. .. 316,215
Safety brake, H. Brockman .. 316,365
Safety switch, J. B. Batt..... .. 816,177
Sash cord fastener, M. H. Kinsley 876,314
Sash cord fastener, O. C. Seiter.... . 376.349
Sash fastener, G. H. Aylworth... .. 376,359
Sash fastener, N. McIntyre 376,252
Sawmill carriages, steam feed for, J. B. St. Louis. 376,169
Saw swage, H. W. Williams e ... 376,128
Saws, feed for stone, N. McIntyre 376,251
Screw bolts, machine for finishing heads of, C. D.

RORETS....icoveveennnns PPN .. 876,416
Screw tap, L. Parkerton.. .. 376,342
Seal lock, Ware & Benjamin.... 876,355
Seed-tester, H. A. Goetaz......... 316,242
Separator, See Grain separator.
Sewer, shoe, C. K. S8herburne.. .. 376,113
Sewing machine, J. Bolton. ...... .. 376.285
Sewing machine buttonhole attachment, F. Egge. 376,297
Sewing machine feeding attachment, 8. D.
... 376,122
Sewing machine feeding mechanism, J. Bolton.... 376,283
Sewing machine oscillating shuttle driver, J. Bol-

.e... 876,364
876,135

Shaft forsteamships, W. H. Brown
Shears. See Sheep shears.
Sheep shears, D. Cameron

... 376,233

Shingle sawing machine, S. 8. Morton..,...... ... 376,204
Shovels, spades, etc., manufacture of, J. C. Rus-

=) L 876,398
Signal. See Railway signal.

Silicates and carbonates, making alkaline,
Silicates, making alkaline, A. Kayser.
Sled, bob, F. I.'Beard........

Sled brake, J. R. Hoit..........

Sole laying machine, F. W. Coy........
Sole, stiffener, etc,, inner, A. F. Smith.
Speed changer, A. Harding. .. .oocciiiinne

A.

876,419
6,50

Spinning spindles, support for, W. T. Carroll...... 876,234
Spring. See Carriage spring. Vehicle spring.

Stanchion, D. Y. ClarK.........ivcvvievnnnnnns voseae. 376,069
Stave jointing machine, A. D. Catlin, . 876,139

Steak perforator, T. W. Franklin. .. 376,080
Steam boiler, W. H. Odell.......... .. 376,205
Steam boiler, sectional, Dimmick & Smith. .. 316,371
Steam boiler, sectional, R. Ponnay....... .. 316,257
Steam engine, G. W. Stewart....... .... .. 316,211
Steam generator, sectional, J. Kling, Jr.... .... 376,098

Steaming and cooking purposes, device for,’D. C.

GANLET. ...ttt viiieeeaen cniiaaas .. 876,084
Steel, treating low, H. A. Harvey . 876,194
Stereotyping, matrix for, Schreiner & Schott..... 376,348
Stocking supporter, 8. B. Ferris ........... . 876,298
Stone dressing machine, U. Cummings .. 376,296
Stove drum, G. Stephenson . 376,115
Stove, heating, O. P. Daly............ Ceeeereeneeneens 316,076
Stovepipe grooving machine, E. G. Wilcox........ 376,173
Stove, safety self-extinguishing car, R. M. Bache. 376,275
Strainer for water under pressure, T. Lee. 376,324
Stub holder, J. M. Berry, Jr..... eereieeaane. . 876,062
Sulphite solutions, production of, A. Frank,

376,189, 376,190
Supporter. See Stocking supporter.
Surgeon’s appliance, O. Schlatter et al .. 876,264

Swinging gate, O. West
Switch. See Safety switch.
Table. See Combination table.

.. 376,358

Tanks, attachment for supply, W. B. Chamberlin. 376,202
Tannin extracts, manufacture of, H. M. Rau. 376,345
Telephonic transmitter, S. E. Beedy 876,060

Thermoscopes, receiving, transmitting, and dis-
tributing instrument for electro-magnetic, H.

I8 JRD = 3 -3 1 376,149
Tie. See Horse tail tie. Railway tie. ’
Tool, combination, J. Angus.............. . 376,058
Tool handle, W. Millspaugh............ 376,413
Torpedo placer, railway, 8. W. Doane .. 316,078
Trap. See Animal trap. Hog trap.

Trousers stretcher, H. E. Galloway.. 376,083
Truck, M. Loree 376,389
Truck, car, S. Davis.. . 316,017
Truck, hand, S. Rogers . . 316,209

Tubes, method of and means for reducing the
diameter of, A. Paterson

Tug coupling, hame, D. Hill

Turning crosshead pins,

machine for,

Type writer cabinet, W. Horrocks..
Typewriting machine, A. T. Brown...
Upsetting machine, Cooke & Carlough
Valve gear, D. F. Gallagher..............
Valve, pressure regulating, F. Markgraf..
Vehicle running gear, P. Emery.......... ....
Vehicle running gear, Warmington & Bulger.

376,101
376,079
... 876,219

Vehiclespring, H. A. Myers 376,14
Vehicle spring, S. H. Raymond.... . 876,161
Velocipede, railway, C. L. Collier.. . 376.078
Velocipede saddie, E. G. Latta.. . 376,322
Ventilator, S. W. Hurlburt...... 376,094

Vise or clamp, hand, A. H. George . . 876,191
Wagon brake block, C. P. Bateman.. 376,404
Wagon lock, I. M. McGonigle 316,329

Wall covering, J. A. Shephard...
‘Washing machine, S. S. Barrie..
‘Washing maching, G. F. Dunning.
Water closet flushing pipe, T. Butler..
Water closet, T: Kennedy
Water gauge, Parker & Tupper..
Water wheel, J. N. Weeks...

... 376,350

376,219
. 876.238
376,137
. 876,311
. 876,255
. 316,357

Wheel. See Fitth wheel.
Whip core, E. K. Warren......c.c.cev vvv cevvvnnnnnn. 376,278
‘Winding spools, machine for, G. H. Wilkins....... 376,124

‘Wire, barb, C. D. Rogers
Wire machine, barb, C. D. Rogers
Wood joint, J. Collins

Wrench. See Pipe wrench.

Yoke guard, neck, H. Kniphals............ coseences

316,418
. 876,417
376,236

376,099

DESIGNS.

Badge, J. H. McMath......
Burial casket, J. Einsfield.
Carpet, H. Fawcett..
Coat, lady’s, H. F. Duke.
Costume, lady’s, J. Sheils.. .
Handle for dishes, E. Beruil........... ..... 18,006
Polonaise, lady’s, M. Turner....ceeeee... veeen. 18,017
Rug, G. B. Fox......... .. 18.011
Stove, gas, A. J. Doty.. .. 18,007
Stove, heating, J. K. McLaughlin..... vee... 18,014
Stove or range, cooking, J. L. Gobeille.. ... 18,012
Type,J. Guildenstine.. ............... ceveceensen e.... 18,018

18,015
.. 18.009
.. 18,010
. 18,008

TRADE MARKS.

Batsfar tennis, racket, cricket,and other ghmes,

R. SlAZENZOT . cceveirieiiriiiiieirniieeenieeeneenes 15,098
Boots and shoes, oil grain leather, A. F. & J. Wm.
Horner... ... 15,089

Chiccory, prunes, and raisins, F. Seggermann
Dentifrices, A. Rowland & Sons..............
Flour, Barbour & Hamilton
Hair, preparation for the human, A. Rowland &

.. 15,007
. 15,094
15,081

Laundry purposes, solid polishing compound for,
R.F.S. Heath.......oooiiiiiiiiiit viiin covenennn 15,088
Medicine for the cure of certain named di

. 18,016

Wdverfisements.

Inside Page, each insertion = - = 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 issetinagate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received a‘ publication office as early as Thursday morn-
ing to appear in next issue.

SEBASTIAN, MAY & CO'S

Improved Screw Cutting

LATHES

Power

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits, Latkeson trial. §
Catalogues mailed on application

165 W. 2d St., Cincinnati, O ¢

WHICH IS ALWAYS THE CHEAPEST,

————

THE TRAVELERS,

OF HARTFORD, CONN.,,

Has prospered where concerns with Cheaper Rates have all died, be-
cause it could be relied on to pay its Claims in full, and they could not.

INSURANCE MUST

Or even a low price is so much money thrown away.

INSURE,

dents can bring upon it. PAYS

provisions in all its Policies.

THE TRAVELERS' RESOURCE

enormous mass of claims that even great railroad and steamboat acci-

are sufficient to pay
AT ONCE the most

ALL CLAIMS, without discount,

immediately upon receipt of satisfactory proofss NON-FORFEITURE

TEN MILLIONS OF ASSETS.

TWO0 MILLIONS OF SURPLUS.

PAID POLICY-HOLDERS OVER $14,000,000,

JAS. G. BATTERSON, Pres't,

RODNEY DENNIS, Sec.

JOHN E. MORRIS, Ass’t Sec.

GERSOLL ROCK DRILL CO.,
10 PARKI’LACE,NEW YORK.

Improved ‘‘Eclipse **
ROCEK DRILLS,
For Mining, Tunneling, Shaft-
Sinking, -+ Quarrying, ubmarine
dri];itqg, and for all kinds of rock ex-
eavation. . ) .
“ Straight Litie” ATR COMPRERE.
ORS, Boilers, Steam and Horse Power
Hoists, Klectric Blasting Batteries
and General Minin

achinery
=3 Send for full descriptive Catalogue

OUTLINES OF A NEW ATOMIC

Theory.—A paper by Dr. T. L. Phipson, putting forth a
new atomic thegory, which does not necessitate ans
great change in thé nomenclature or teaching of chem-
istry. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 565. Price 10 cents. To be had at this
office and from all newsdealers

GENERAL MACHINERY For 784

Mining TunNELING -
I QUARRY ERRNLROAD W ORW .

RAND DRILLCo 23 Park Pace new vonr
COMPRESSION OF AIR.—DESCRIP-

tion of Messrs. Dubois & Francois’ improved air com-
pressing machine, devised for the use of the largerin-
dustries and for mining purposes. With 8 figures, illus-
trating the apparatus in plan, elevation and detail.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. NO.
433. Price 10 cents. To be had at this office and from
all newsdealers.

A PRACTICAL SUCCESS,
VAN DUZEN'S PAT. LOOSE PULLEY OILER.

Thousands in satisfactory every-
day use. Entire reliability and con-
stancy demonstrated in a two years’
test by (would be) Eastern skeptics.
Economy shown by reasonable prices
= and perfect performance. Send for

our * Catalogue No. 55.”

VAN DUZEN & TIFT, Cincinnati, O

PER PROFIT & SAMPLES FREE

tomen canvassers for Dr. Scett’s

CENT Gennine Electric Belts, Brush-

es, etc. Lady agents wanted for Electric Corsets. Quick
sales. Write at once for terms. Dr. Scutt, 842 B’'way, N. Y.

Neal & ToAd......cviveiieiiiees verriniennnnnnniens 15,092
Plumbers’ earthenware. Colwell Lead Company... 15,087
Skin, preparation for the, A. Rowland & Sons...... 15,095
Soap. Colgate & CO..oovvrnirnnnniiiiiiieneieenennnnans 15,086
Spool cotton, A. King & Co......cevvviviniiinininnn ... 15,090
Steam gauges, Star Brass Manufacturing Com-

PANY ..eeiiiiiiiinniieiiianns .

Tea, F. A. Cauchois...
Teas, mixed, J. P. Boone..........
Tobacco, smoking, Marburg Brothers
Wall paper, G. K. Birge.... ...... ..
Walls, powder to be mixed with linseed oil,

for coating, B. F. Ruth & Co................. ool 15,096

A Printed copy of tie specitications und drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be fu ished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copiesof patents
granted prior to 1866: but at increased cost, as the
specifications, net being printed, must be copied by
hand.

Cannadian Patents may now be obtained by the
inventors for any of theinventions named in the fore-
going -list, provided they are simple, at a cost of $40
each. If complicated, the cost will be a Iittle more. For
fall instructions address Munn & Co., 361 Broadway,
New York. Other foreigu patents may also be obtained.

© 1888 SCIENTIFIC

Models & Small BrassWork
a specialty.
s Satisfaction Guaranteed.
T. L. McKEEN,
Easton, Pennsylvanla.

LIMITING NUMBERS OF TEETH IN
Gear Wheels.—A valuable paper by George B. Grant
treating of the different methods of determining the
limiting numbers of teeth in gear wheels when small

inion8 must be used. The cﬁloldal system. The in-
terchangeable volute system. e non-intercbangeable
volute system. Unreversible teeth. With 11 figures.
Contained in the SCIENTIFIC AMERICAN SUPPLEMENT,
No. 59:2. Price 10 cents. To be had at this oftice and

fro'msa.ll.ﬁewsdealers.
STEAM ENGINES.

Horizontdl and Vertical.

Dredging Machinery:

lour. Powder, Sinte and
Flint Mill Machinery, Tur-
bine Warter \Wheels.

York Mfg Co., York, Pa, U. 8. A.

SCIENTIFIC BOOK
CATALOCUE,

. RECENTLY PUBLISHED.
Our new catalogue containing over 100 pages, includ-

.ing works ou more than fifty different subjects. V/ill be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific America .
361 Broadway, New Y k.

AMERICAN, INC.

ARTESIAN

‘Wells, Oil and Gas Wellg, drilled
by contract to any depth, from 5
to 3000 feet. We manufacture
and furnish everYthing required
to drill and complete same. Pprt-
able Horse Power and Mounted
B8team Drilling Machinesfor100to
608 ft. Send 6 cents for illustrated

A\ catalogue.
: PierceWellExcavatorCo.
New York.

MACHINERY PALACE OF THE PARIS

xhibition of 1889.--Description 'of the main gallery of
the machinery Palace, und ot the 362¥ foot trusses
which are to be used in its construction. With 2 en-

gravings. Contained (in SCIENTIFIC AMERICAN SUP-

PLEMENT, No. 594. Price 10 cents. To be had at this
office and from all-newsdealers.

2 PRESS $3. Circular size $8. News-

RI paper size $44. Typesetting easy,

d griuted directions. Send 2 stamps

o (]III' WH or catalogue presses, type, cards,

C ARDS &c., to factory, KELSKY & CO.

Meriden, Conn.

AN IMPROVED ARMY FILTER —DE-

scriptior of avery effective {mrtable filter, devised by

Mr. Maignen forarmy use, but likewise adapted for the

use of wine and spirit merchants and brewers, and for

laboratory purposes. Illustrated with 8 engravings.

Contained in SCIEXTTFIC AMERICAN SUPPLEMENT, No,

436. Price 10 cents. To be had at this office and from

all newsdealers.

SETS OF CASTINGS

SN

=ALS0 TOOL
GEAR WHEELS.8& PARTS OF MODELS

[e]

ENGINES

CATALOGUE
FREE.

S
S
S

SOOLNOW & WAOT MR
GOING INTO THE POULTRY BUSI-

ness.—A paperby P. H. Jacobs, reviewing the commer«
cial aspects of poultry raising, and giving many useful
Contained in SCIENTIFIC
N Price 10 cents.
from all newsdealers.

hints upon the subject.
AMERICAN SUPPLEMENT, No. 596.

To
be had at this office and

STYLO & FOUNTAIN PENS, &

Agents wanted. Fountain Holder, fitted with best

quality Geld Pen. Stylo, §1; Fountain, $2 and up.
J. ULLRICH & CO., 106 Liberty St., N. Y.

Telegraph and Electrical

Medical Batteries, %ventors' L§odels, Expert-

Mmental Work, and fine brass castings. Seng for

mga.logue C.E.JONES & BRO. Cincinnati, O.
is important to us that you mention this paper.

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
freeof charge to any address.
MUNN & CO.. 361 Broadway,N. Y.

NOTES ON THE PANAMA CANAL—A

paper by R. N. Boyd. M. Inst.C.E.,describing the present
condition of the work on the Panama Canai, and discus-
sing the question as to the time it will take to comvlete
the work at the present rate of progress. Illustrated
with a map. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 596. Price 10 cents. To be had at this
office and from all newsdealers.

ELECTRIC LICHT AND POWER.
Edco System o f Arc and Incandescent Lighting. Direct
or in connection with the Storage Batteries
of the Electrical -Accumulator Co.

Dynamos, Motors, Lamps, Batteries, and General Elee-

trical Sl;xz)rlles.
Electro-Dynamic Company, Carter 8t., Philadelphia,
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A NEW AMERICAN BOOK

Ninerals, Mings, and Mining.

JUST READY.
—_——

A Practical Manual of Minerals, Mines, and Mining :
Comprisinf suggestions as to the localities and associa-
tions of all the useful Minerals, full description of the
most effective methods for both the qualitative and
quantitative analyses of each of these minerals, and
hints upon the various operations of mining, including
architecture and construction. By Prof. H. S. Osborn,
LL.D., author of “The Metallurgy of [ronand Steel.”
INustrated by 171 engravings. In one volume, 8vo, 367

pages. Price $4.50, by mail, free of postage, to any address
in the World. i 4 9
CONTENTS.—PART 1. MINING, MINERALOGY, AND

ECONOMIC TREATMENT AND HISTORY OF TH USEFUL
MINERALS. Mining, Mineralogy, Preliminary Princi-
ples and Preparations, Economic Treatment and_Ilis-
tory of the Useful Minerals, Gold, Silver, Copper, Nick-
el, Iron, Tin, Zinc, Lead, Manganese, Platinum, Iridium,
Mercury, Antimony, Bismuth, Chromium, Cobalt, Co-
rundum and Emery, Pumice Stone, Infusorial Earth,
Grindstones, Buhrstones. the Diamond.

PART 1I. MINING WORK AND ARCHITRCTURE, IN-
CLUDING VARIOUS SUGGESTIONS, WITH DESCRIPTION
OF ASSOCIATED APPARATUS AND MACHINERY. Min-
ing Construction, and Machinery. [This part comprises
90 pages, illustrated by 165 engravings, with details too full
to be comprised within the limats of t]g@s advertisement.]

APPENDIX. Sinking Artesian Wells, Oil and” Gas
Wells. Index.

§F~ An illustrated circular, 4 pages, 4to, é;ivi'na the
Table of Contents of this volume, will be sent free of postage
to any one in any part of the world who willapply by letter.
§F~ The above or any of our Books sent by mail free of
Post at the publication price, to any address in the
world.

¥~ Our New Revised Descriptive Catalogue of Practi-
cal and Scientific Books, 80 pages, 8vo, and our other Cata-
logues and Circulars, the whole covering all of the branches
of Science applied to the Arts, sent free and free of postage
to any one in any partof the world who will furnish his

ess.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Import ers,
810 Walnut St.. Philadelphia, Pa., U. S. A.

Scientific Qumerican,

HARRISON CONVEYOR!

aananing 61ain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &¢.
Seeditor |BORDEN, SELLECK & CO., § naSo¥ors, § Chicago, lil.
ELECTROTECHNICS, DEFINITIONS

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.
A Large Lot of 2, 3 and 4-H. Engines
With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15, Elmira, IT. .
LIGHTNING CONDUCTORS.—DESCRIP-

tion of anew form of apparatus for testing lightning con-
ductors, and the method of using it, Iliustrated with 8
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMEN'T, No. 596. Price 10 cents. To be had at this
office and from all newsdealers. :

BlBB’s Celebrated Origingl

rg A LTIMORE
ruacs HEATERS
To warm upper and lower rooms
The Handsomest and Most Ecge
nomieal Coal Stoves in the worlds
B. C. BIBB & SON
8tove Founders, Baliimore, N4,
MARBLEIZED SLATE MANTELS
New and Beautiful Designs,

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116,
Price 10 cents.

Qealers.

CAPILLARY TUBES, SPONTANEOUS

Motion in.—A paper by C. Decharme upon the applica-
tion of eleetricity to the study of the spontaneous as-
censional motion of liguids’ in capillary tubes—the
%pstlon being stadied from a dynamic standpoint.

ith 10 engravings of apparatus and details. Contain-
ed in SCIENTIFIC AMERICAN SUPPLFMENT, No. 538.
Price 10 cents. To be had at this office and from all
newsdealers.

DELAFIELD’S PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-saw blades. In use over two years in all parts of
the country. The new clamps havethe edges bevelled
that hold the saw—a great convenience. Kree by mail
for 50 cents. . Discount to dealers.

A. FLOYD DELAFIELD, Noroton, Conn.

PLAYS! PLAYS! PLAYS! PLAYNS!
For Reading Clubs, for Amateur Theatricals, Tem-
perance Plays, Drawing-Room Plays, Fairy Plays, Ethi-
opian Plays, Guide Books, Speakers, Pantominmes, Tab-
leaux Lights, Magnesium Lights, Colored Fire, Burnt
Cork. Theatrical Face Preparations, Jarley’s Wax
‘Works, Wigs, Beards, Moustaches, Costumes, Charades,
and Paper Scenery. New Catalogue sent
FRELK! FREE ! FREE ! FREE !
Containing many novelties, full descril_gtion and prices.
SAN El. FRENC & SON,

8 W. 23d =t., New York.

GOLD MEDAL, PARIS, 1878
BAKER’S

Breakfast Gocoa.

g Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
strengthening, easily digested, and
i admirably adapted for invalids as
fl well as for persons in health.
Sold by Grocers everywhere.

W. BAKER & CO0., Dorchester, Mass,

JAMES B. EADS.—AN ACCOUNT OF
thelife and labors of this eminent engineer. Withja
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 59:2. Price 10 cents. To be had at this
office and from all newsdealers.

WORKSHOP RECEIPTS

For the use of Manufacturers, Mechanics, and Scien-
tific Amateurs. The best late collection published of
such a wide variety of information.

FIRST SERIES. — Bookbinding; Candles; Drawing;
Electro-Metallurgy; Engraving; Gilding; Japans; Pho-
tography; Pottery; Varnishing, etc. 450 pages. with
HIUStrations. ...oeieeieiieeienee ceieeeeearaaaaans |:2.00

SECOND SERIES.—Industrial Chemistry; Cements and
Lutes; Confectionery, Essences, and Extracts: Dyeing,
Staining. and Coloring ; Gelatine, Glue, and Size; Inks;
Paper and Paper Making; Pigments, Paint, and Paint-
INE, €LC...uiiiiiiie e e £:2.00

THIRD SERIES.—Alloys, Electrics,Enamels and Glazes,
Glass, Gold, Iron, and Steel, Lacquers and Lacquering,
Lead, Lubricants, Mercury, Nickel, Silver, 1'in, Vana-
dium, Zinc, etc. 480 pages, 183 illustrations....... 2. 00

FOURTH SERIES.—Waterproofing; Packing and Stor-
ing; Embalming and Preserving; ILeather Polishes;
Cooling Air and Water; Pumps and Siphons; Desic-
cating; Distilling; Emulsifying; Evaporating; Filter-
ing ; Percolating and Macerating; Electrotyping; Ste-

reotyping; Bookbinding; Straw Plaiting; Musical In-
struments ; Clock and Watch Mending; Photozéapté{i
3 7 e DR

g Send for our complete Catalogue of books, free to
any address.

F" In ordering single volumes, be particular to men-
tion the “series ”’ wanted.

Sent _postpaid by MUNN & CO., 361 Broadway,
New York, on receipt of price.

PERFECT
NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
msg&zmes. and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAXN and SCIENTIFIC AMERICAN SUPPLEMENT can be
alg)p]ied for the low price of $1.50 by mail, or $1.25 at the
office of this paper Heavy board sides; inscription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO,

Publishers SCIE TIFIC AMERICAN

CONSUMPTION, i dred
Alate discovery. le b free with treatise ini

directions for home treatment. Give express office.

PR, WM. F, 6. NOETLING & 00., East Hampton, Conn,

Brick Machines, Drine, and Kilns,

Gregg’s Steel Brick Machines, Front and Ornamental;
Gregg’s Clay Crusher Roller Mills; Gregg’s Disinte-
grating Mills; Gregg’s Steam Driers for Bricks, Tile,
Lumber, Paper, Fabrics, ete.; Gregg’s Brick Kilns, Di-
rect, Down Draft, and Compartment; also, Hy dro-Car-
bon Furnaces. Plans and Specifications by competent

enéineers for complete works.
REGG_MANUFACTURING CoO.,
423 Walnut St., Philadelphia, Pa,, U, S.

TO AMERICAN [NVENTORS

The undersigned makes the introduction of American
Inventions and Valuable Novelties in Europe a special-
ty, and returns to Europe again in February. Referen-
ces, any German Banking or Business house in Cincin-
nati. O. Correspond ence solicited. .

ARNMIN TENNER, 203 Vine St., Cincinnati, O.

2000 Fine Black copies of Writing, Drawing, Music.

FAST AUTOMATIC ¢oriex

‘Works automat-
ically with wonderful cision and rapidi

gre tg.
FAST AUTOMATIC 0O., 2 New Chambers 8t., N. Y.

To be had at this office and of all news-

and Designations in.—A list of the symbols proposed by

Mr. Jamieson for electrical urits, magnetism, and elec-

tric measurements. With 4 figures. ontained in Sci-

ENTIFIC AMERICAN SUPPLEMENT, NO.5%5. Price

}10 cfmts. To be had at this office and from all news-
ealers.

»GOULDS & AUSTI,

‘“‘ $Q MANUFACTURERS,
qQ\S‘& 167 & 169
\9“‘$gs‘ © LAKE STREET.
< b ~ CHICASO, ILL.
W P EXCLUSIVE
1‘“:“.,0' , TERRITORY
IR GIVEN TO
“«x&‘ ACTIVE
AGENTS,

in the U. 8. Patent Office.—By C. J. Kintner. An inter-

esting history of the growth of electrical science in this

country, and notices of some of the more important

models in possession of the Patent Office. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price

(110 celmts. To be had at this office and from all news-
ealers.

-Steam Dredgers,

Send for cata-
logue.

Vulean Iron Works,
CHICAGO.

FIRE-BRICK.—BY R. A. COOK, A.M,
Aninteresting description of the mining of fire clay and
the manufacture of fire_brick at Mt. S8avige, Maryland
where is located one of the largest establishments in
the country devoted to this industry. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 5338, rice
}10 c?nts. To be had at this office and from all news-
ealers.

A GrREAT UU HEEL INVENTION,

U. S. Patent ForSale. Issued Dec. 20, 1887, No. 375,058.
This wheel is used on a square axle over a spring in a
projecting vertically movable block, within a large

rooved hub. Understand, the block does not revolve.

t the bottom is an axle roller, out of center, that re-
volveswithin the groove of the hub, on which rests the
entire weight, as a forcing weight. Acts thesameasa
loaded hand truck, Four tons can be drawn as easily as
one is now. No springs arerequired under the wagon.
In case the main wheel strikes an obstacle, its center of
gravity is overrun by the smaller_and is forced out or
overby theload. W. A.Forman, Patentee, Rosellg,N.J.

An unequale

GAS ENGINES.

Best in principle, workmanship, and materials.

small Motor adapted to all uses.

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

Simpie, Safe. 1

Four sizes: 1 H. P., 3¢ H. P,].ll man power, and Dental Kngine.

These Engines are especial
Send fo

Economical, Durable. No extra insurance.
suited for Gasoline Gas for country use.

or Ilustrated Catalogue.

ECONOMIC GAS ENGINE COMPANY,

Offlce and Salesrooms

= o 3242DEY ST N.Y,

LOST
IN

MONEY*PATENTS

Inventions and experiments might have been saved had
you_possessed the complete new book entitled Law
and Facts on Patents nnd Inventiouns, tg HAR-
VEY L. HOPKINS, A Practical, Legal, and Business
Guide for Developing, Patenting, Perfecting, Manufac-
turing, and Operating Inventions. - Compiled from a
life of experience. It contains in plain words and con-
densed form the law and facts of the following and over
forty other subjects: Intrinsic Vatme of lnventions,
Scientific Aid, Abandonment, Joiot Inventors, Joinder
Inventions, Defeating Patents, Want of Means, Un-
divided Interests. Lost Opportunities, Locations, Intrc-
ducing Inventions, Licenses, Partnershl% Infringe-
ments, Validity of Patents, Damages and Profits, Emn-
ployer and Eml)loye. Many a poor inventor might be
rich, if he would heed the rules and law (400 cases)¥ -
sented. Don't spend a cent without first reading this
book, to know “what to do and what not to do.” ;and
avold expensive and fatal mistakes. 170 pp. stiff
leatherette, staﬁpeg in gold, $1, by mail prepatd.
CHAS. J. JOHNSON, Publisher, 103 Madison
st., Chicago, 1llinois. .

MACHINERY.
BARREL i

BUFFALO, N. Y,
SYSTEMS OF DISTRIBUTION OF
Electricity.—A lecture by Elihu Thomson, delivered in

‘the Sibley College course. The series, multiple arc, ser-
ies multiple and multi&;: series. accumulator and induc-

tion systems described, and their advantages and disad-
vantages discussed. ith 18 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 603. Price
10 cents. To be had at this office, and from all news-

SCIOPTICONS

OIL, LIME &
ELECTRIC_LIGHT -
For PUBLIC or HOME EXHIBITIONS,
Best Plain or Colored Magic Lantern Slides.
L. J. MARCY, 1604 Chestnut St., Philadelphia.

FOREIGIN TRADE.
JOHN G. ROLLINS & CO., Limited, London, England, an
old established and reliable House, are well situated to
represent American Manufacturers in the sale of their
products in Foreign Countries. Satisfactory American
and English reference if required. Address direct, or
American Office, 4 Stone Street, New York City.

61,000 REWARD !

‘We offer $1000.00 Reward for a cough or throat
trouble (1ast stages of disease excepted), which can
not be relieved by a proper use of Dr. X. Stone’s

ohial Wafers. Sample free. Address
STONE MEDICINE CO., Quincy, Ill.

Silk and Satin Neckties FR EE, Agenta’ snap.
Box and outfit, 12¢. NECKTIE CO., Augusta, Me.

D) LBEARD, ELII

Baid Heads in
euca §1 size, mailed

19

DYKE'S
‘orces Heavy
kers, and Hair on

ord pags,

NAVAL ARCHITECTURE.—AN IN-
teresting review, by Mr. R. Durcan, of the progress
that has been made in this branch of science during
thelast fifty years. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 589. Price 10 cents. To be
had at this office and trom all newsdealers.

SUPERIOR

\ N\ Stationary Engines
LY 4 ‘ with Plain an Automa-
5 o}/ tic Cur-off. Vertical and
=i Horizontal.
Penna. Diamond Drill Co.,
Birdsboro, Pa.

THE IRON AND COAL DISTRICTS
of Alabama,—An interesting paper, with map showing
the position of the mineral districts of the State. Con-
tained in SCIENTIFIC AMERICAN BUPPLEMENT. No.
500. Price 10 cents. To be bad at this office and from
all newsdealers.

2nd &<=< MACHINERY §:

N.Y. Mgch’y Depot, Bridge Store 16, Frankfort St., N.Y.
TANNIN. ITS PRESENT AND FUTURE

Sources.—A lecture by Prof. Henry '».imble,giving a
very comprehensive treatment of the ."ibject. Con-
tained in SCIENTIFIC AMERICAN BUPPLEMENT.No. 602,

Price10 cents. To be had at this office anu from all
newsdealers.
Encyclo- Diamond Book free,
pedia of Drills and 2s5c. for
- 700 Engrav Lightning mailing it.
- lnﬁs of Hydraulic American
WELL WELL Well Works,
TOOLS, Machines. Aurora, Il
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Propnsnls for Tools for the Navy Yard, Ports«
in mouth, Virginian.—NAvY DEPARTMENT, Wash-

——

o, D. €., January 12.1888.—Sealedé>romsals will be
received at this Department until 12 o'clock noon, on
Thursday, the 1st day of March, 1888, at which time jand
place they will be pﬁened in the presence of attending
bidders, for furnishing tools and materials required by
the Bureau of Construction and Repair, and for the de-
livery of the same at the Navy Yard, Portsmouth, Vir-
ginia. Printed schedules particularly describing the
tools, blank forms on which proposals must be made,
and all other information essential to bidders can be
obtained by regular dealers in, or manufacturers of,
the articles required, on applicat on to the Commandant
of said Navy Yard. Proposals must be made in dupli-
cate, and enclosed in sealed envelopes marked ‘‘ Pro-
posals for Too!s for the Navy Yard, Portsmouth, Vir-
nia.” and addressed to the Secretary of the Navy,
avy Department, Washington, D. C. All bids must be
accompanied by either plans or descriptive cuts of the
grincipal tools which the dealer offersto furnish. The
ecretary of the Navy reserves the right to reject any
or all bids, in whole or in part. as. in his judgment, the

interests ot the Government may require.
ILLIAM C. WHITNEY, Secretaryof the Navy.

Gun=Shops.—NAVY DEPARTMENT, WASHINGTON,
. C., November 2, 1887.—Sealed proposals will be re-
ceived at this Department, until 12 o’clock noon, on
Thursday, the 1st day of March, 1888, at which time and
lace they will be opened in the presence of bidders,
or furnishing the necessary material and labor and
constructing sixteen (16) 16-inch gun lathes, and for the
delivery and erection of the same in the Navy Yard,
‘Washington, D. C., inaccordance with plans and specifi-
cations, copies of which, together with all other infor-
mation essential to bidders, may obtained at the
Bureau of Ordnance in this Department. Proposals
must be made in duplicate. in accordance with forms
which will be furnished on application to the Bureau of
Ordnance, and enclosed in envelopes marked ** Propos-
als for 16-inch Gun Lathes,”” and addressed to the Sec-
retary of the Navy, Navy Department, Washington, D.C.
The Secretary of the Navy reserves the right to reject
any or all bids, as, in his judgment, the interests of the
GoOvernment may require.
D. B. HARMONY, Acting Secretary of the Navy.

Pl'oposn Is for Machine Tools for the Ordnance
D.

NAVY DEPARTMENT. WASHINGTON, December
30, 1887.—The time fixed by this Department’s advertise-
ment. dated November 2, 1887, for receiving proposals
for 6-inch gun lathes, and siotter, is hereby extended to
12 o’clock noon, Februar{ 2,1888, at which hour th
opening of the bide will take place. WILLIAM C.
WHITNEY, Secret ryeofthe Navy.

MAGIC LANTERNS

OUR PETRCLEUM LANTERNS HAVE THE FINEST L. s ES
ANDTHELAMPS ARE UNRIVALLEDFO
POWERFUL WHITE LIGHT.

Cg QF

TELESCOPIC OBJECTIVES AND MIR-
rors. Their preparation and testing.—By H. Grubb, F.

. 8. An interesting description of the processes now
employed in the construction of telescopic objectives.
prefaced with a short history of the manufacture of
glass. Contzined in SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 348 and 549. Price,10cents each. Tobe
obtained at this office or from any newsdealer.

WATCHMAN’S IMPROVED

TIME DETECTOR,

WITH SAFETY LOCK ATTACHMENT.

Ratented 1875, 1876,
1877, 1880, 1881, 1882.
This instrument
is supplied with 12
keys. Invaluable
for all concerns
employing watch-
men. It contains
all modern im-
provements, and
is far superior to
the old style. 1882
—At the National
Exposition for
il Railway Applian-

ces at Chicago. The only Medal for the most comBlete
and Perfect Instrument. Send for circular to P. O.

Box 875,
E. IMHAUSER, 206 Broadway, New York
PANAMA CANAL.—A PAPER BY DR.

W. Nelson on some of the difficulties to be overcome in
the prosecution of this work. Damming the Chagres
River. Extent of the earth cutting. Ocean tides. The
climate. Prevalent diseases. Cost of the canal in lives.
Cost of the work. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 603. Price 10 cents. To be had at
this office and from all newsdealers.

ANTED.—The advertiser desires the Agency for

the States of Tennessee and Alabama of a first-
class manufacturing concern. Can give best of referen-
ces as to business capacity, honesty, etc. Hashad charge
there of important works for several years. Address,
C. NOLTY, 487 8th Street, Brooklyn, N. Y.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar ’f’ournal
now published. It goes into allthe States and Territo.
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN.  And do not
let the advertising a%]em influence you to °substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in waica you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress
MUNN & CO. Publishers,
361 Brondway, New York,

PR L S
THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical dir gctions
how to prepare the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in gCIENTIFIC AMERICAN SUPPILEMENT, NO.
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

EXCELLENT BLACK COPIES of amything written or
with any Pen (or Type Writer) by the Patent

drawn
Only equaled by
Lithography.
Specimens Free.

AuTocoPYIST Co., 166 William Street, New York.

SEVERN AND MERSEY TUNNELS.—
Full description of these two important engineering
works, with two engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 604, Pricel0cents. To
be had at this office and from all newsdealers.

hr by Pack's Par, TvrrovED
usnionsp Eap Druma,

the Whispors hoard disnetly

ook & proofs, EE. Address

¥s hea
Comfortable, invisible, Illusirated be ,NF R

E
or call on F. HISCOX, 863 Broadway, N. Y, Name this papsn

FRICTION CLUTCHES

PULLEYS, HANCERS,

PROGRESS MAOCHINE WORKS,i
& F. BROWIT,
44 Parlxs Place, N. ¥

ICE & REFRIGERATING

Machines. York Pa.
tent. YORK MFG.
CO«» York, Pae.

© 1888 SCIENTIFIC AMERICAN, INC.

'|'I_l=_e Sciemific American

PUBLICATIONS FOR 1888.

The prices of the different publications are as follows :

RATES BY MAIL.

The Scientific American (weekly), one year

The Scientific American Supplement (weekly), one
year, .. N

The Scientific American, Export Edition (monthly)
one year, . . .« . .+ . .« .+ . 500
The Scientific American, Architects and Builders
Edition (monthly), one year, . . . . . 2.50
COMBINED RATES,

The Scientific American and Supplement, $7.00

The Scientific American and Architects and Build-
ers Edition, «+ + . . . + .+ « .« b

The Scientific American, Supplement, and Archi-
tects and Builders Edition, . . . . 9.00

Proportionate Rates for Sixz Months.

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

MUNN & CO., 361 Broadway, New York,
c AT ARR H positively cured by the great German
Remedy. 8ample pkee. and book for

€cts instamps,  E. H MEPICALCQ., East Hampten,Conn.

$3.00
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Wovertisements.

Inside Page, each insertion - = = 73 cents a line.
Back Page, each inseriion = = - §1.00 a line.

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

» SH(TEV RETAILERS find it very hard to induce a
man to pay seven or eight dollars for a pair of shoes
after he has once tried a pair of the James Means
84 Shoes. Retailers who are up with the times sell
them in all parts of the U. 8.

You cannot afford to do without them.

Ask for the James
Means $2 Shoe for Boys

Shoes from our celebrated factory are sold by the
best retailers throughout the United States, and we
will place them easily within your reachin any State
or Territory if you will send us a postal card, men-
tioning THE SCIENTIFIC AMERICAN.

JAMES MEANS & CO.,

41 Lincoln St., Boston, Mass.

TRAMWAY, FLEXIBLE GIRDER.—DE-

scription of an improved system of constructing a modi~
fication of the well known and extensively used rope or,
wire tramway. With 21 figures. Contained in SCIENTI-
-FIC AMERICAN SUPPLEMENT, No. 593. Price 10 cents.
To be had at this office and from all newsdealers.

H. W.JOHNS’
ASBESTOS:
COVERINGS.
For Furnaces, Hot-Air Pipes, eto.
FIRE-PROOF. NON-GONDUCTING.
8325 of Fuel Saved. Has no Odor.

All of the heat is carried to points desired and
not wasted in cellars and flues,

H.W.JOHNS M'F'G CO.,
87 MAIDEN LANE, NEW YORK,

THE MODERN ICE YACHT. — BY
GeD. W. Polk. A new and valuable paper. containing
full practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
cents. To be had at this office and of all newsdealers.

GHARTER'S GAS ENGINE.

The safest, most reliable and economical Motor in
existence.

Independent of Gas Works and Machines.,
2to25H. P.

So it can be used anywhere.

Makes its Own Gas
AT COST OF ABOUT

65 cents per M Feet.

A Saving of 25 to & per cent
guaranteed over all other Gas
Engines.

Chicago Agent: H. H. LATHAM,
42 Dearborn Street.
New York House :
12 Cortlandt Street.

Williams & Orton Mfg. Co.

P. 0. Box 148. STERLING, ILL.
PHOTO-ENGRAVING PROCESSES.—

The* Washout ”” process. The swelled gelatine process
Fuil details of each. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 61‘2. Price 10 cents. To be had
at this office and from all newsdealers.

PATENTS.

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

In this line of business they have had forty-one years
experience, and _now have unequaled facilities for the
preparation of Patent Drawings, Specitications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsvattend to th epreparation of Caveats. Copyrights
for Books, Labels, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

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

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

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICER.—No. 622 and 624 F Street. Pa.
oific Building, near 7th Street, Washington, D, C.
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MAHER

OUR PRIDE. The Pattern Maker. Hastwo
inches marked by eig hths on the large blade; oil-temper-
ed, rather hard, mad e for severe use. The small blade is

one to please mechanics. Ebony handle, me-

tal ends, Price $1.00; but for 30

days we will sell 4 for $3.00,

post-paid. Remit in what

is most con-
venient.
Send for our

sell you one
knife, you
will buy of

& GROSH, 40 S Street, Toledo, Ohio.

Address JOHN 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.

ETRIFIED WOOD.|

Cabinet Specimens, Paper Weights,
Watch Charms, ete.,, made of silicified
wood from Chalcedony Park, Arizona.
Nature’s incomparable handiwork in colorings, polished
with mirror finish. Send for Circular and Prlce List.

Drake Company, Drake Block, St. Paul, Minn.

i THE CHERPEST AND BEST !

oto £ NGRAYING

>, 67 PARK PLACE,NEW YORK:

ENGRAVING FOR ALL ILLUSTRATIVE AND
' -ADVERTISING PURFRDSES

iy

For Cutting Irregular Forms

Such as Axe Handles, ete., A Specialty-

Barrel Hoop and Basket Ma-
chines, Veneer Cutting Ma-
chines, Handle and Nulling
Lathes, Milling, Mortising,
Gear, and Key Seat Cutting
Machines, Stave, Heading,
and Shingle Machines.
= MANUFACTURED BY THE

I. E, MERRITT MACH’Y CO., Lockport, N. Y., U.8.A.

ELECTRIC. CONVEYORS.—DESCRIP-
tion of two ingenious systems for the electric carriage
of small packages. Illustrated with 13 engravings. Con-
464. Price 10 cents. To be had at this office and from
all newsdealers.

And STER
for
abl

OPTICONS, all
every subject
A proft

BRI X rices, Views fllustrating
Buat,

IBITIONS, etc.
3 ness for a man with a small capital.

Lanterns -for Home Amusement. 152 page Catalogue
McALLISTER, M. Optician, 49 Nassau §t

»
ﬁ'vee-

HOW TO MAKE AN INCUBATOR.—
Full directions, illustrated with 7 fizures. Also direc-
tions tor operating the apparatus. Loptumed in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 61:2. Price
10 cents. To be had at this office and from all news-
dealers.

COMPLETE STEAM PUMBE
ONLY SEVEN DOLLARS

DEMAND THIS PUMP__
OF YOUR _ -
LEALER®

OR WRITE
TO US FOR PF?ICES,“
VanDuzen's PaTenT

VanDUzZEN & TiFT.

SOLE MAKEPSOW

INCINNATI,

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, details. and
directions in full. Four engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
used onthe Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE=
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the saile
ing and management of ice-boats. Price 10 cents.

IF YO W USE
YALVES — _
AND INSATT OW FAN NG
JENKINS BROS.
71 John St., New York. 105 Milk St., Boston.
13 S. Fourth St., Phila. 54 Dearborn St., Chicago.
Wanted 50,000 Suwyers and

s AWS Lumbermen t,0 send us their SA w s

full address for a copy ot Emerson’s §3~ Book
A of SAWS. Wearefirst to introduce NATUR-
AL GAS for heating and tempering Saws
wwmh‘ wonderful effect upon improving their
quality and toughness, enabling us to reduce

QRLLTO

@

prices. Address
EMERSON, SMITH & CO. (Ltd.),

Beaver Falls, Pa.

CEO. W. MARBLE, Sole Manu-
facturer of THE ACME WRENCH,

The best made, all steel, and warranted, 8 sizes. .
28 to 32 South Canal Street, Chicago, U. 8. A.

Manufactured by

WEITMYER PATENT FURNACE

BOILERS OF EVERY DESCRIPTION,
IDE Automatic Engines, Traction and Portable Engines
STEANM ROAD ROLILERS.

Foundry and Machine Department,
Harrisburg, Pa., U.S. A

GAS ENGINEERING, RECENT PRO-
gress in.—By A. Macpherson. Regenerative system of
retort firing. Improvements in gas purification. Burn-
ers and regenerative lamps. ‘The Welsbach gas light,
Paraffin as a rival of coal gas, oil in gas making. Prices
of residual products. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 601. Price 10 cents. 1'0 be
had at this office and from all newsdealers.

SEND F“‘R

RIESS: o N, SATALOR,
COPPER TUBES, <% IS, USATTARKESY.
SHEET BRASS BRASSWIRE SRS

Mention this paper.

VELOCITY OF ICE BOATS. A COLLEC.

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

ATCHMAKER

Before buying, send for Price 1,ist of
Whitcomb Lathe, Webster Foot-

heel and our Tabie of Fanivaients.
American Watch Tool Co.,Waltham, Mass.

COCOAINE.—DESCRIPTION OF DR. J.

L. Corning’s system of administering this drug in pain-

ful nervous affections. With 8 figures. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 612, Price

Elen]cenl:s. 0 be had at this office and from all news-
ealers.

L. MANASSE
88 MADISON STCHICAGO ILL

GOLD MINING MACHINERY.—DE-
\ scription of scme new mining plants constructed in
Englana for use in the Transyaal, Austria and Hungary.
+ With 10 figures. Contained in SCIZNTIFIC AMERICAN
SUPPLEMENT, No. 539:3. I'rice 10 cents. To be had at
this office and from all newsdealers.

for Hot or Cold, Fresh or

STEIM PUMP Salt Water; for Oils, Na[{)h—
m

tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis-
cous or Foul Liquids, etc. 'Vacuum Pumps of the
highest efficiency. Filter Press Pumps. ~Air, Gas
and Acid Blowers. Air Compressors. Etc.

BurLt By GUILD & GARRISON, Brookiyn, N. Y.

PRICES GUARANTEED
END FOR ALOGLE

Pl <erEln 5 -
PECATTYFIRE L/ STRATE) Qs
By DvRNew BRgssTReE PROCESS o
Send Green S foMoxTie s

DIPHTHERIA. — A PAPER BY DR.

Carl Bunsen, giving the results of his microscopical re-
searches into the cause, origin and propagation cf this
dread disease. Witnh 9 figures. Contained in SCTENTIFIC
AMERICAN SUPPLEMENT, No. 607. Price 10 cents.
To be had at this office and from all newsdealers.

[ s AND FINE GRAY IRON ALSC STEEL
EABLE < CASTINGS FROM PEuATLT ERNS
U INE TINNING = PATYERN S

‘ THOMP\S DEVLIN B(CO,\é FFlNlSHlNG\’. MP"‘NNXE’G A 3

LEHIGH AVE. &% AMERICAN ST. PHILA. ¢

CASTING METALS UPON COMBUSTI-
ble Materials.—A paper by A. E. Outerbridge Jr., de-
scribing a process of casting iron and other metals upon
lace, embroideries, fern fronds, and other combustible
materials. With 4 illustrations. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents.
To be had at this office and from all newsdealers.

Barmes’ Patent Foot Power Machinery,

_ WoRkeRrs oF Woop orR MEeTAL,

withoutsteam power, by using outfits of these Machines,
can bid lower, and save more money from g
their jobs, than by any other meansfor doing |
their work. Also for

Industrial Schools or Home Training.
‘With them boys can acquire practical jour-
neymen’'s trades before they ‘‘go for them-
selves.” Price-List Catalogue Free.

W. F. & JOHN BARNES CO.,
No..1999. . .Ruby St., Rockford, IIL

USEFUL BOOKS.

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

MUNN & CO., 361 Broadway, New York.
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Shafting and Gearing, Textile Machinery,

THOS. WOOD & CO;
2:2d and Wood Xts.,

EVATORS, ETC. Philadelphia, Pa.

AMERICAN, INC.

We are prepared to furnish the finest quality of
THOROUGH PUNCHES and DIES for METAL
WORK, for the manufacture of which we have un-
equalled facilities. Henry Disston & Sons, Incorporated,

Jobbing Department. Front & Laurel Sts., Phila.. Pa.

TH% AMERIGAN BELL TELEPHONE G0,

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 right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

USED AND RECOMMENDED by MEissONIER, KATUL-
BACH, VoN Prrory, Gar. MAX, and the most emi-
nent artists throughout the world. The

Johann Faber Siberian Lead Pencils.

None genuine unless stamped JouANN FABER. For sale
by all stationers and dealers in Artists’ Materials.

QUEEN & CO., PHILADELPHIA,
General Agents for the U.S.

THE

Scientific  Amvexican
The Most PopnlarFs(e’il:uti]ﬁ??;per in the World,

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

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manuf:actures,
Chemistry, Electricity Telegrapby, Photography, Archi-
tecture, Agriculture. Horticulture, Natural Iistory, etc.

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. It is promotive of knowledge and progress in
every community where it circulates.

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

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN wil be supplied gratisfor every club of five subscribers
at $3.00 each; additional 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,draZts, etc., pay-

able to
DMTITIT & COo.,
361 Broadway, New York.
T EX R,

Scientific American Supplement.

This is a separate and distinct publication from
TH¥ SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent ,"ipers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy
Natural History, Geography, Archaeology. Astronomy,
Chemistry, Electricity, Lizht. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
aechnology, Manufacturing Industries, Sar.itary En-
gineering, Agriculture, Horticulture, Dom#zatic 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 Engineering Works, Mechanisms,
and Manufactures at home and abrosd are represented
and described in the SUPPILEMENT.

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 $i.00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Pablishers SCIENTIF1C AMERICAN. -

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scrivbers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil, and
all States of Central and South America. Terms, when
sent to foreign countries, Canada and Mexico, excepted,
$4, gold, for SCIENTIFIC AMIERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Ijemit
hy postal or express money order, or draft to order of

MUNN & CO.. 361 Broadway, New York,

PRINTING INKS.

HE ‘‘Scientific American ™ is printed with CHAS
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila., and $7 Rose St., opp, Duane St., N. Y.






