[Entered at the Post Office of New York. N. Y., as Second Class Matter.]

AWEEKLY JOURNAL, OF PRACTICAL INFORMATION. ART. SCIENCE, MECHANICS. (HEMISTRY AND MANUFACTURES,

[$3.20 per Annum,
[POSTAGE PREPAID.]

7 NEW YORK, AUGUST 20, 18S1.

Vol. XLV,.—No. 8.
[NEW SERIES.) J

s 7/ / 4 & /
JEP MR ANE \EGS

l ll H i

(,

// = —
ARG TS WA S ,

THE MANUFACTURE OF SEWING MACHINES.—FACTORY OF THE DAVIS SEWING MACHINE CO.

© 1881 SCIENTIFIC AMERICIAN, INC




112

Scientific dmevican,

[AucGusT 20, 1881.

Srientific dmerican,

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

0. D. MUNN. A. E. BEACH.

THE SCIENTIFIC AMERICAN.
$3 20

TERMS FOR
One copy. one year postage included
One copy, six months, postage included

Clubs.—One extra copy of THE SCIENTIFIC AMERICAN will be supplied
gratis for every club of five subscribers at $3.20 each: additional copies at
same proportionate rate. Postage prepaid.

Remit by postal order. Address

MUNN & CO., 37 Park Row, New York.

The Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLLEMENT
is issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMUENT,
$5.00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by
all news dealers throughout the country.

Combined Rates. —The SCIENTIFIC AMERICAN and SUPPLEMRENT
will be sent for one year postage tree, on receipt of seven dollars. Both
papers to one address or different addresses as desired.

The safest way to remit is by draft postal order, or registered letter.

Address MUNN & CO .37 Park Row.N. Y

Scientific American Export Edition,

The SCIKNTIFIC AMERICAN Export Edition is a large and splendid peri-
odical, issued once a month. Each number contains about one hundred
large quarto pages, profusely illustrated, embracing: (1.) Most of the
plates and pages of the four preceding weekly issues of the SCIENTIFIC
AMKERICAN, with its splendid engravings and valuable intormation; (2,
Commerecial, trade, and manufacturing announcements of leading houses.
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the
world. Single copies 50 cents. (F~ Manufacturers and others who desire
to secure foreign trade may have large. and handsomely displayed an-
nouncements published in this edition at a very moderate cost.

The SCIENTIFIC AMIRICAN Export Edition has a large guaranteed circu-
lation in all commercial places throughout the world. Address MUNN &
CO. 37 Park Row, New York.

NEW YORK, SATDRDAY AUGUST 20, 1881

Contents.

(INustrated articles are marked with an asterisk.)

Alcohol, Dr. Andrew Clark on. . 120 | Inventions, new............. PR 114
Amencan industries*............. 1 Invenblons‘ recent .
e, another trial of the. 1 Iron fences, improvement in

1 Kerosene, non-explosive 11

1 Lamp, safety, anew. 11
Castor oil, gas fror 117 | Locomotive, naphth . 11
Coffee and sugar. . 120 | Meteor, Minnesota 11
Comets, tailsof . 112 \/Ieteorologlcalstatxon portable* 11
Day’s work, go0od, ona railroad... 118 | Natural history notes....... 120
Deep sea soundmgs . 119 | Oil of bitter almonds <12
Development, retarded, case of . 1 Optical dynamometer*, . . 11
Deville, Sainte Claire, Protessor 1 Pants, attachment for*........ ..
Dragon flieg, swarms o 1 Paper trade, improvement in the 11
Dynamometer, optxcal* .. 114 | Patent decisions............ceeuun 12
Barth stars*............. .. 119 Pulgue
Electro magnet, a large . 122 | Rail fastening, new* .......
Engineering inventions . 1 Railway rogress in 1880 .
Explosion, dust, Ehret’s brew y* 1 Roberts, ilnor.......... .....
Explosion, strange a, 1 Sewing mach works, Davis* 111, 117
Faure battery, the...... 1 Spiders obstruct the telegraph... 116
Fences, iron. improvem 118 | State taxation of pat’d articies. 112
Floors, sunken......... 121 | Steam boiler notes 115
Gas from castor oil.. 117 | Steamer, mountain, a. 122
Grasshoppers in Turkey . 119¢ Steamer, western, new elegant.. 114
Hectograph, improved . 116 Tool handy. .
Horse, supposed new specxes of 119 new. . 118
Industries, American... . 11 Turtle. a three hundred dollar*. . 119
Inventions, engineering.. HB Volcanic soils, fertility of........ 121

lnvennons‘ mlscellaneous ........

TABLE OF CONTENTS OF

THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 294,

For the Week ending August 20, 1881.

Price 10 cents. For gale by all newsdealers.

PAGE

I. ENGINEERING AND MECHANICS —Vavasseur’s Naval Gun and
ga{ri?ge. 4 figures.—Improved naval gun carriage and brake, with
L L
The Nordenfeldt Mitrailleuse and Ammunition —Perspective—
A. Marine type.—B. Campaign type.—9 large figures (to scale).—
Elevation.—Plan.—Plans of Jocks and plungers.—Under side of
lock and trigeer plate —Sections showing gun cocked and gun dis-
charged.—Section showing the lever movement of the carriers.—
Longitudinal section of the chamber of gun.—Transverse section
of barrel.—Section of cartridge
Lundborg’s High Speed Steamshlps 6 figures.—Plan, elevatlons,
sections, ete., of a novel type of passenger steamers. —Descnptlon
and calculatlons
g Speed Steamship:
bor s system by the inventor..
Water Velocipede. 1 figure. —Water ve]oci
Prlnce of Wales on Virginia Water, Windsor P:
A New Life Buoy. 3figures.—The buoy. —Buoy with man inside.
—lHoisting on board 4685
Annular Wheels.—A note from Prof. MacCord..
Prevention of Smok
Master Car Builders’ Standard Car and Tender.—Axlescale draw-
m% with measurements . 4685
'he Water Mark in Paper
The Prevention of Stoppages in Ascension

4680

................................................

I

=)

. PHYSICS, ELECTRICITY, ETC.—On the Dlstnbutlon of Electrlc ® e87
HovLTz

Currents. {\l BRILLOUIN

Electric Behavior of Flame. By W. . 4687
ly]'l‘mif JOoBN LE CONTE

—Why the water does not freeze

Physical Studies of Lake Tahoe.
Relation of temperature to depth.
in winter.—Why bodies of the drowned do not rise.—Transparency
of the water.—Prof. Forel’s investigations of the waters of the
Lake of Geneva.—The cause of the transparency of the waters of
Silver Spring. Klorida.—Color of the water of Lake Tahoe.—Physi-
cal cause of the color of the waters of certain lakes and seas.—
Colors of transparent liquids —Color of pure water.. .
The \trophometer 1 ure
Radio-Dynamics.

. 4687

4690
1INY EARIL CHASE. Electric relations
of light.— E]ectro—ma emsm a radml phenomenon —-heasons—

Welghmg the sun with soap bubb!

hotometrical Researches. Mons A CORNU’S novel photometrl-

cal and spectro-photometrical appliances, and their results. 1tig.

4691 .

I[I1. HYGIENE AND MEDICINE.—Diseases of the Ear. Four cases
of Otomycosis aspergillina successful]]% treated by the insuflation
of oxide of zinc and boracic acid. By Dr. SAML. THEOBALD.. .....

A Case of a Bottle in the Rectum. Its successful removal. By

Dr. L. A. RODENSTEIN, Summary of noted cases of foreign
bodies inthe reCtuIn. ....... .. iiveeiin ciiiivinriiriiessis coneneras
On FKilth and Semi-Filth Diseases. By Dr. J. C. PETERS
Chronic Tobacco [nebriety. By Dr. B. ARNOLD. Results ob-
tained by poisoning animals with mcotlne -Effects of large doses

gf b1;obucco.—Physical disturbances caused by excess in the use of 1698

obacco

4693
693

IV. ART. ARCHITECTURE. ETC.—Suggestions in_ Decorative Art.
Border ornaments, marble mosaic pavement.—Siena Cathedral,

14th to 16th centur: 14 QUIes..oouiereinniiiiiinianiens ciiiieaaaes
S&Jggestlons in rchltecture An English tavern. Perspective 4687

ANAPIANS. ... eeirier veivere o teeneesansceiins cie sieis csesaseeanes
Coffee Tavern and Hostelry, Newark-on-1rent, England.......... 4687

V. NATURAL HISTORY.—The Cat and its Relations. (Continued
from No.293). By FREDK. A. LUCAS. Proboscidians.—Hyraxes.—

Hoofed animals.—Carnivores.—The cat a carnivorous mammal....

. rendered perfectly safe.

NON-EXPLOSIVE KEROSENE,

Very frequently of late we have received from correspond-
‘ents East and West, samples of *“stuff” sold them by ped-
i dlers with the assurance that when a little of these prepara-
{tions are mixed with the poorest burning oil the latter is
Of course one of the chief induce-
ments to use these compositions is the assurance that with
them a much cheaper oil of equal illuminating power can
be used safely.
| This fraud is a very dangerous one, and perhaps the best

__ ‘ way to stop it is by the diffusion of a little practical infor-

mation respecting these oils.

In the first place, there is nothing that can be added to or
mixed with poor kerosene oil that will in the least affect its
dangerous qualities or make it any safer to use in lamps.
The danger with such oils arises solely from the presence in
them of light, easily volatilized, and very inflammable hydro-
carbons, such as naphtha, the vapor of which, when mixed
with air, explodes on contact with flame.

Kerosene and naphtha or benzine are derived by a process
of distillation from the same substance—petroleum. The
lighter oils—gasoline, naphtha, benzine, etc.—are first vola-
tilized and condensed. As the products distill over they are
tested from -time to time with a hydrometer, and when it is
found that the stream of distilled oil marks about 58°
(Baume’s hydrometer), what follows is turned into another
tank until it is found that the gravity of the oil coming over
has risen to about 40°, then the stream is deflected into
another tank. The oil distilled between 58° and 38° is called
kerosene or burning oil.

In this process about 15 per cent of the light oils are
produced, and as there is comparatively little demand for
them they are very cheap. Naphtha costs from 2 to 5
cents a gallon, while good kerosene costs from 20 to 23
cents. As great competition exists among the refiners there
is a strong inducement to turn the heavier portions of the
naphtha into the kercsene tank, so as to get for it the price
‘ of kerosene or to cheapen the latter. They change the

direction of the stream from the still when it reaches 65° to
63° B., instead of waiting until it reaches 58°; and thus the
*volatile inflammable naphtha or benzine is allowed to run
into the kerosene, rendering the whole of the latter danger-
ous. It has been shown that one per cent of naphtha will
lower the flashing point of kerosene ten degrees, while with
i twenty per cent of naphtha the same oil will flash at eight
degrees (Fah.) above the freezing point of water. It is,
‘therefore, the cupidity of the refiner that leads him to run
as much benzine as possible into the kerosene regardless of
the consequences.

The specific gravity is not a safe guide respecting the
51 character of such oils, as a poor dangerous.oil may be
heavier than a safe oil. Astral oil illustrates this. While
it does not flash below 125° Fah., its gravity is 49° B. Poor
kerosene flashes at 86° Fal., but has a gravity of 47° B.

Kerosene when properly refined is nearly colorless by
transmitted light and slightly fluorescent by reflected light.
Its density should be about 43° B. At ordinary temper-
atures it should extinguish a match as readily as water
without becoming inflamed or flashing, and when heated it
should not evolve an inflammable vapor below 110° Fah.,
and should not take fire below 125° to 140° Fab.

As the temperature in a burning larhp rarely exceeds 100°
Fah., such an oil would be safe. It would produce no
vapors to mix with the air in the lamp and make an explo-
sive mixture, and if the lamp were overturned or broken
the oil would not take fire.

The standard which has generally been adopted by law
as a safe one fixes the flashing point at 100° Fah., or higher.

Professor Chandler, President of the New York City
Board of Health, says: ‘“Out of 736 samples of kerosene
oil tested by me, only 28 were really safe, all the rest evolv-
ing inflammable vapor below 100° Fah.” In his paper on
the temperature of oil in lamps (American Chemist, August,
1872, p. 43) Dr. Chandler has shown that in some cases the

tomperature of then contents often rises above 100° Fah.
.t —

STATE TAXATION OF PATENTED ARTICLES.

We publish, in another column, an interesting decision
by the Supreme Court of the United States, in which the
question of the right of a State to enforce its local tax or
license laws as against the sale of patented articles is once
more considered and adjudicated. The defendant having
refused to pay a county tax in Henrico County, Va., was
indicted and found guilty. One of the points in the de-
fense was that the sales related to patented articles, and that
no State had a right to hinder such sales by taxation.

On appeal, the United States Supreme Court decides, in
| this case (and it has so held in other cases), that venders of
p(ltented goods must, like other people, conform to the State
aws. . The patent laws, it is true, confer on patentees the
fexcluswe right to sell their inventions and discoveries, but
this does not apply to tangible property or goods. The

2 patentee may sell rights, licenses, and privileges of all kinds

| under his patent, and uo State has the right to interpose any

law, tax, or penalty to hinder or prevent such selling. This
patented right relates to the invention or discovery, and is
an ncorporeal right which the State cannot interfere with.
But whatever rights are secured to inventors must be en-
joyed in subordination to the general authority of the State
over all property within its limits. Hence the State may tax
all sales of goods, whether theyare patented or not. No tax,
however, can be imposed upon a patent, or on any sales re-
lating to rights thereunder.
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The Supreme Court also held, in the case above referred
to, that all State laws that discriminate in favor of citizens
resident in such State, and against citizens of other States,
are invalid. The State of Virginia cannot exempt its own
citizens from license taxes, and impose them upon citizens
of New York when they visit Virginia. To do so would
be to regulate commerce, which, under the Constitution, is
a national, not a State, right.

O —
BUTTER COLORING.

Itis a fact not generally known that much—it might be
said nearly all—of the butter offered for sale in our large
cities owes its ‘‘rich golden color ” to artificial additions.
The dairyman, as well as the butter dealer, has found that
butter of a good color commands a readier sale than pale but-
ter, and asa color isso easily and cheaply procured the tempt-
ation to improve (or, at least, to equalize) the natural tint
of the commodity is not to be resisted. Aslong as the col-
oring matters used are harmless there can be no valid objec-
tion urged against the practice, and we have no reason to
believe that anything really pernicious has thus been intro-
duced into our food—at least of late years.

The coloring matters commonly employed are annatto and
turmeric, or extracts of these; but there are also a number of
butter-coloring compounds or mixtures sold for this purpose.
For some of these it is claimed that they will not only impart
the desired color to butter, but will keep it sweet and fresh
for an indefinite time. The following are a few of these
coloring compounds in use at present. Rorick’s compound
is prepared as follows:

The materials for 1,000 pounds of butter are:

pounds,

ounces.

ounce,

ounces.
2 ounce.
314 ounces.

Water q.'s.
The lard, butter, or oil is put into a pan and heated in a
water bath., The annatto and turmeric are then stirred into
a thin paste with water, and this is gradually added to the
fatty or oily matters kept at a temperature of ahout 110
Fah. The salt and niter are next stirred in, and the mixture
heated to boiling. The heating is continued for from twelve
to twenty-four hours, or until the color of the mixture
becomes dark enough. The bromochloralum is then intro-
duced and the mass is agitated until cold, when it is put up
in sealed cans.
Bogart’s preparation is prepared as follows:
The materials employed are:

Aunattoine .............ciiee i . 5 ounces.
Turmeric (pu]venzed) ....... et eeeeee e, 6 ‘e
L5 () 4 1 ounce.
Lard ofl.....coot ittt ii e 1 pint.
Butter.......oocv iiit i e e . 5 pounds.

The butter is first melted in a pan over the water bath and
strained through a fine linen cloth. The saffron is made
into a half pint tincture, and, together with the turmeric and
annattoine, is gradually stirred intothehot butter and oil and
boiled and stirred for about fifteen minutes. 1t is then
strained through a cloth as before and stirred until cool.

Dake’s butter coloring is prepared by heating a quantity
of fresh butter for some time with annatto, by which means
the coloring matter of the butter is extracted, and straining
the colored oil and stirring it until cold.

—— O —
THE TAILS OF COMETS.

Camille Flammarion, in a paper read before the French
Academy of Sciences, on the recent comet, says:

In my observations on this comet I have devoted myself
principally to an examination of its physical aspect. This
examination appears to lead to conclusiops which are dif-
ferent from the cpinions generally adopted as to the nature
of cometary tails. The perfect transparency of
these trains of light leads us to think that they are not ma-
terial, that they are not gases driven back into space by a
repulsive solar force, but that they are an excitation—
electric or otherwise—of ether produced by the mysterious
star, on the side opposite from the sun, we might almost say
in the line of its shadow!

On the 24th of December, 1811, Piazzi observed at Paler-
mo, through the tail of the celebrated comet of that year,
the stars P.XX., 149, and P.XX., 197, which, instead of
being more or less obscured, were scen to be more (uminous.
. . . Apropos of these unexplained physical phe-
nomena, let us dwell for a moment on the assuredly extra-
ordinary circumstance which occurred last year, and which
was only the renewal of one of the same kind observed al-
ready in 1843. On the 28th of January, 1880, at 36 minutes
past 11 o’clock in the morning, the great comet discov-
ered in the Southern hemisphere passed to its perhelion at
150,000 miles only from the solar surface. Tn adopting the
figure 90,000 miles as the diameter of the head—the figure

' generally adopted also for the comet of 1843 (which, more-

over, appears to be definitely the same as that of 1880), we
see that from surface to surface there was only 108,000
miles. The proximity was more surprising still on the 27th
of February, 1843. The two celestial bodies brushed each
other at 33,000 miles only—that is to say, the comet trav-
ersed the solar atmosphere at a height less than that of the
corona, and even of that of the protuberances, several of
which have been ascertained to measure 200,000 miles in
height. Now at these two epochs the comet was ac-
companied by a narrow and rectilinear train, which it car-
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ried with 1t always on the side away from the sun, and ]are to be found in books which are now obsolete. We

which stretched out 125, 150, and even 200 millions of miles
in length. To make in two hours a half revolution of the
sun, it rushed along with a velocity of 167,700 feet per
second (perhelion of 1843)-—a velocity of the elliptical order,
considering the fearful attraction of the sun, but which
would have become rapidly parabolic at a little greater
distance. Now at the distance of the earth, at 95 millions
of miles, the rectilinear and rigid tail must have swept
space with a velocity of over 19,500,000 feet per second!

Does not this circumstance, which has presented itself to
our eyes twice in thirty-seven years, taken in connection
with the perfect transparency of these trains of light, lead
to the consequence that the tails of comets cannot be material?
Is it an electrical illumination of the ether? Is it an undu-
latory motion excited by the comet itself on the side opposite
from the sun? We do not as yet know all the forces of
Nature.

A STRANGE EXPLOSION.
To the Editor of the Scientific American :

I was recently called upon by Professor S. P. Langley,
Director of the Alleghany Observatory, to silver three
heliostat mirrors for him that he intended to use in his pres-
ent expedition to the Sierra Nevada Mountains. These mir-
rors he wanted with a surface as perfect as could be made,
and they were to be so bright from the bath as to need abso-
lutely no retouches with a polishing pad, as the microscopic
scratches produced by the pad would be detrimental to his
experiment. The silvering was a success; a beautiful and
fine reflecting surface being obtained from the bath.

In making one of the solutions, I had put 240 grains
nitrate silver in 2 oz. distilled water, and 240 grains abso-
lutely pure potassa in the same amount of water; each in

separate vessels. I now poured them together, with the usual |

result. The silver was precipitated in the form of a grayish
brown oxide. I then poured in aqua ammonia to redissolve
the silver, but for some cause unknown to me, after pouring
in fully seven ounces of ammonia, three times the usual
amount, the precipitate would not dissolve, and I gave it up
for a bad job, as an excess of ammonia always causes a thin
deposit of silver. I poured the solution into a pint jelly
glass and set it on top of my writing desk with simply a
bit of paper over it to keep the dust out.

Three days afterward, at about two o’clock in the after-

noon, I sat down at the desk to answer a letter, but before I|

finished it I was called out of my shop, and I think I was
not away three minutes when a fearful explosion was heard
in the shop. I hurried in, as also did the neighbors, and I
found my shop literally strewn with glass fragments of sil-
vering dishes, bottles, graduates, and funnels, and the
sides of the shop floor and roof splattered all over with par-
ticles of glass as fine as dust. Every place the solution had
touched was turning brown. The crash was heard for a
ereat distance, and the wreck was complete. The force of
the explosion caused the bottom of the glass to embed itself
fully a quarter of an inch deep into the hard cherry wood,
showing that it must have been very powerful, the glass
itself being blown into atoms. The thermometer marked
96 in the shade about the time of the explosion., Now I
would like some of your chemical readers to explain this, if
it is explainable. Did the fulminate of silver form in any
way? The vessel being open a gas could not have done such
destructive work. It was fortunate for me that I was called
out when I was, or I should likely have lost a pair of valu-
able eyes. Of course I shall leave no such solution stand
even uncovered hereafter. Nevertheless I should like to
know what caused the explosion.

I. A. BRASHEAR.
Pittsburg, Pa, July 23, 1881. :

[REMARKS.—The explosive in Mr. Brashear’s case was
Berthollet’s fulminating silver, a very curious and dangerous
substance which results from the action of ammonia on oxide
of silver. A very good receipt for producing it, is as fol-
Jows: Digest freshly precipitated oxide of silver in strong
liquor of ammonia for twelve orfifteen hours, then pour off
the liquid, and cautiously dry the black crystalline powder
which remains and which is the fulminate. Also the de-
canted ammonia contains some fulminate, and this will be
deposited on cooling after gentle warming of the liquid or
on spontaneous evaporation. Only a very few grains of
oxide of silver should be used in a single operation.

Mr. Brashear had in his jelly glass fresbly precipitated
oxide of silver and ammonia, and the digestion went on, all
as the receipt prescribes. There was also in the glassnitrate
of potash, which probably was an inactive substance, for it
did not prevent the formation of the fulminate. Perhaps
there was present for the explosion about as much fulminate
as was possible to produce from 240 grains of nitrate of
silver.

The Berthollet fulminate is one of the most unmanageable
and dangerous of known explosives. One writer says:
“ This compound is exploded by the slightest friction or
percussion, and should therefore be only made in very small
quantities at a time and handled with great caution. Its
explosive powers are tremendous; in fact it can hardly be
handled with safety, even in the moist state. Many fright-
ful accidents have happened from the spontaneous explo-
sion of this substance.”

It is a singular fact that this fulminate is mentioned by
only a few of the modern treatises on chemistry, and that
although it was discovered in the last century very little is
known of its chemical relations. The fullest accounts of it

quote a few sentences about it from Akin’s Dictionary of
Chemistry, London, 1807: ‘‘Even when still wet if it be
pressed upon with a hammer, or any hard body, it fulmi-
nates with extreme violence, but when dry, the touch of a
slender wire or even a feather, or a heat of about 96° is suffi-
cient to make it explode. Even a moderate concussion of
the air is sufficient, so that a heap may be exploded by the
concussion of any other in its immediate neighborhood.
Sometimes too it will go off in the hand, when carrying
from one place to another, so that in fact when it is once
dry, the operator should be prepared for the explosion at
any time, even with the most careful handling.”

Berthollet’s fulminate must not be confounded with the
ordinary fulminate of silver which is employed in the toy
torpedoes, and which is made by heating a mixture of
nitrate of silver, alcohol, and nitric acid. The latter,
although a terrific explosive, is comparatively safe.—ED.]

_ - e
DUST EXPLOSION IN EHRET’S BREWERY.

The splendid building owned and ceccupied by Mr. Geo.
Enhret, as a lager beer brewery, located between 92d and
93d streets, and 2d and 8d avenues, N. Y., was injured on
the 30th of July, 1881, by an explosion of malt dust, which
also set it on fire. It is one of the finest breweries in the
country, seven stories high, and ornamented elaborately
with insignia of the business and samples of fine bricklay-
ing. Our engraving gives an idea of the magnitude of the
structure. The crushed malt from the malt crushing ma-
chines in the lower part of the building is carried by an
endless belt elevator through a closed box to an upper cham-
ber in the top of the tower, whence the malt is distributed
for brewing through spouts to all parts of the building.
The fine dust occasioned by the crushing is suspended in
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DUST EXPLOSION IN EHRET’S BREWERY,

the air in the chamber, and in this condition it will burn
with explosive rapidity when ignited. The distributing
chamber of the central system of this establishment was
located on the upper floor, formed by a light transverse par-
tition in the roombeneaththe clock tower, the lower end of
the elevator being on the third floor, just below the crush-
ing rolls which were on the fourth floor. The initial ex-
plosion, which was followed by two or three secondary ones,
or noises like explosions, and the fire, took place atl or near

‘the upper part of the elevator case, bursting out a small

area of perhaps its weakest part. The margin of the open-
ing was scorched and splintered, but not set on fire, and
the ceiling boards in the vicinity were also scorched as
though they had been exposed to a flash of gunpowder.

The fire, however, appears to have originated in the attic
above the malt bins in the western wing, which was prob-
ably the location of the second, and, perhaps, third explo-
sions, if such really occurred. To persons inside of the
building the falling of the bricks into the street and upon
the roof of the two-story extension might have been mis-
taken for explosions of dust. The flat portion of the main
roof of the western wing was lifted and took fire, and the
iron stairway and ornamental railings were broken and
thrown about. The sloping mansard roof at the western
end, together with the metal cornice and the upper part of
the brick wall, was blown out and fell through the roof of
the two-story extension of the western wing into the dry
room above the boilers, luckily going no farther in that di-
rection. Near the location of the initial explosion at the
center of the north front, the ornamented gable of the tran-
sept was blown out and fell into the street, where some very
narrow escapes of people from sudden destruction are said
to have occurred. The timely appearance of firemen upon
the scene and their prompt efforts soon subdued the flames
and saved this fine structure, but a large quantity of stored
malt was ruined by water.

In regard to the frequency of this class of explosions, the
T¥mes has the following:

‘“Mr. Hasslocher, the superintendent, and several of Mr.
Ehret’s employes, spoke of the occurrence as being far from
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extraordinary. On the 4th of July, 1880, a common lucifer
match’ among the malt was ignited in the malt mill, in which
are two steel grinders, which make about 150 revolutions a
minute. The flash of the match set fire to dust in the ele-
vator, and an explosion occurred which did about $2,000
damage. Similar explosions have recently occurred at Hup-
fel's brewery and at Ruppert’s. A pebble or a piece of steel
among the malt in the mill could produce a spark which, if
it came in contact with the saccharine fine dust in the ele-
vator, would cause either & flash or an explosion according
to the quantity of dust in the air. Just as good a flash can
be produced with this malt dust as with lycopodium spores,
which were once used in theaters to simulate lightning.”

The same journal -also says of the lecture of Prof. L. W.
Peck, which was delivered in May, 1878: ‘‘He illustrates the
theory that dust mixed with air is not only combustible,
but explosive, by saying: ‘If a large log of wood were
ignited it might be a week before being entirely consumed.
Split it up into cord wood, and pile it up loosely, and it
would burn in a couple of hours, Again, split it up into

| kindling wood, pile it up loosely, and perhaps it would burn

in less than an hour. Cut it up into shavings and allow a
strong wind to throw them in the air, or in any way keep
the chips comparatively well separated from each other,
and the log would, perhaps, be consumed in two or three
minutes; or, finally, grind it up into a fine dust or powder,
blow it in such a manner that each particle is surrounded
by air, and it would burn in less than a second.” Prof. Peck
instanced the burning of the Washburn, Diamond, and
Humboldt Mills on the 2d May, 1878, at Minneapolis.
This fire was due to the explosion of particles of flour and
bran mixed with air, and the force of the explosion was so
great as to throw down walls six feet thick, and sheets of
iron from the roof of the Washburn Mills were thrown so

'high in the air that they were carried away by the wind a

distance of two miles. He also cited the fire in Greenfield’s
candy factory, in Barclay street, New York, on the 20th of
December, 1877, as one which ‘no one need regard as a
mystery,’ as large quantities of starch and sugar were kept
there, and could have been thrown into the air by minor
disturbances. Prof. Peck, by numerous and interesting
experiments, demonstrated the explosive force of fine dust
mixed with air and ignited under proper and favorable
conditions. The lid of a box of two cubic feet capacity,
with a man standing on it, was raised when flour blown on
to a light within was ignited. In a similar experiment, dust
from a factory gave similar results.”

In the back volumes of the SCIENTIFIC AMERICAN and
SuPPLEMENT will be found recorded a number of cases of
disastrous dust explosions. One of the most fearful was

that which took place at the Albion coal mines, Nova

Scotia, last year.
s O+

Another Trial of the English Yacht Anthracite.

A recent letter from the Secretary of the Perkins Engine
Company, Major George Dcan, of London, England, in-
forms us that a third economic trial of the machinery of the
little Anthracite has lately been made by F. J. Bram-
well, Esq., C.E., F.R.8., assisted by William Rich, Esq.,
C.E., while the vessel was running under steam on the
river Thames. The letter accompanies an extended report
of the three rigid trial tests that have now been made, the
first and last of which were conducted by Mr. Bramwell,
while the yacht was running on the river Thames, and the
second, by a Board of United States Naval Engineers, Chief
Engineer C. H. Loring, President, pursuant to orders from
the Secretary of the Navy, while the vessel was tied to the
wharf in the New York Navy Yard, August 13 and
14, 1880.

This vessel was fully described in current numbers of the
SCIENTIFIC AMERICAN and SUPPLEMENT, and illustrated in
the SCIENTIFIC AMERICAN, under date of August 7, 1880,
by means of a large engraving, which shows her in elevation
and section, and her machinery somewhat in detail.

It appears from the last report that since her successful
voyage to America, the yacht has been fitted with a new
propeller, and that she now has beaten her own record both
as to power developed and economic performance, yielding
a horse-power at the expense of 1°66 pounds of coal, and
showing a gross of about 110 indicated horse-power, against
17 pounds of coal at the first trial, and 2'7 pounds at the
second trial, with, respectively, a gross development of 809
and 80°L5 horse-power. In regard to the apparently wide
difference between the American and the first English tests,
the Report of the Naval Board says: ‘““A cursory glance at
the cost of the indicated horse-power, in pounds of coal con-
sumed per hour during the two experiments, shows the wide
difference between2-7115pounds in our experiment and 17114
pounds in Mr. Bramwell’s, or that the economic results in
W) =3688 per centum
superior to those in the former. This great difference,
however, is only found when the crude coal is employed as
the measure of the cost, and it includes not only the difference
due to the condition of the steam (meaning as to superheat)
in the two experiments, but the  difference in the evapora-
tive power of the coals.”

Major Dean in his letter properly says of these trials:
“Though differing, all bear such a favorable testimony to
the value of the Perkins system, that the comparison wili do
much to help those interested in steam to judge for them-
selves as to the advantages claimed.”

the latter were
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NEW INVENTIONS.

Messrs. Edward W. Chambers and Thomas P. Burnett, of
Springfield, Ohio, have patented an improved chair for the-
aters, churches, halls, etc., which can be folded very easily
and compactly. The invention consists in a chair in which
the back is pivoted to the rear end of the seat, which is
pivoted to two standards and to the arm rests, which are
pivoted to the tops of the standards, so that the back will
move toward the standards and the arm rests will be
inclined downward, thus occupying very little space when
the seat is raised.

An improved washing machine, patented by Mr. Alexan-
der Fleming, of Orleans, Iowa, washes clothes by pumping
or forcing water through them.

Mr. James Rankin, of Fairlee, Md., has patented an im-
provement in guano distributers arranged on the frame of a
seed drill; and it consists of a guano hopper provided with
a series of openings or slots in its bottom, in each of which
slots projects a part of the circumference of a révolving
wheel provided with a central groove, which receives and
carries the guano to the seed spout, a roll provided with
arms and staples and passing longitudinally through the
hopper being employed to-force the guano into the grooved
wheels.

An improved trip hammer has been patented by Mr. Solo-
mon Shetter, of New Cumberland, W. Va. This invention
relates to a means for regulating the force of the blow given
by the hammer, and for entirely stopping the motion of the
hammer with ease and celerity without stopping the engine
or other motive power by which the hammer is driven, and
without the necessity for shifting a belt from a fast to a
loose pulley.

An improved stop-cock has been patented by Mr. John
Flanagan, of Newburg, N. Y. The invention consists in
constructing a stop-cock with an inclined or slightly curved
branch pipe, so that a steam tube can be readily inserted
through or a force pump connected with the stop-cock for |
thawing out or removing obstructions from pipes.

Mr. William T. Hall, of Fayetteville, Ind., has patented a
charge holder for firearms, a device for use in loading shot-
guns and rifles, which can be more conveniently used than
an ordinary powder flask and shot pouch, and by which the
arm can be rapidly loaded. The invention consists in a
shell or tube of a suitable size for holding a single charge
and wad, and fitted with a finger slide for pressing out the
wad, so that the charge can be poured into the gun.
4 G—

Elegant New Western Steamer.

The Louisville Courier Journal says of the new Anchor
Line steamer: Again the famous Howards, of Jeffersonville,
come to the front by building as handsome and fleet a
steamboat as ever graced the waters of our rivers. They
have built a number of magnificent side-wheel passenger
steamboats for the St. Louis and New Orleans Anchor Line,
among which we may mention the more recent of which
are the Belle of Memphis. City of Helena, City of Green-
ville, and City of Providence—all of which are noted for
their speed, beauty, and elegance. Now they have finished
and sent home the new City of Vicksburg, a twin of the
steamer City of Providence—an exact copy of the last,
named steamer. The dimensions of the City of Vicksburg
are as follows: Length of hull 280 fect, depth of hold 814
feet, with 44 feet beam, all oak, well ironed, and fastened
extra strong. 'The guardsare
17 feet in width, giving the
boat an extreme width of 79
feet and a carrying capacity
of 1,600 tons. She has an
easy model, with draught
light, in running trim, of
only 43 inches, making her a i
great business boat, and a
real beauty. Themachinery,
from the foundry of Ainslie,
Cochran & Co., of this city,
1s a perfect specimen of their
handiwork. It is high-
pressure, embracing cylinder
26 inches in diameter, with
9 feet stroke; working water
wheels 34 feet in diameter, =
with 15 feet length of buck- = —=
ets. The steam power lies
in five main boilers, each 30
feet in length and 44 inches q =iF
in diameter, with four return
flues in each, which give her
an abundance of steam, and
with ber good model and light draught gives an assurance
of being very fast. All the appliances required by the
steamboat law, as well as those suggested by the advance of
the age for safety, are in this boat, including extra boilers
for the auxiliary engines—doctor, donkey, and steam pumps.
The main saloon is 190 feet in length, 16 feet wide, and 13
feet 6 inches in height, exclusive of the arches. The inte-
rior is painted a pure French zinc white in gloss, requiring
nine coats, which, together with thegold etchings and reliefs,
taxed the utmost skill and patience of the artists in com-
pleting its beauties. In contrast or relief the state room
doors are of hard wood, polished walnut, decorated or em-
bossed in gold. The texas or upper cabin is 110 feet in
length, and admirably furnished for passengers and the offi-
cers of the boat.

pavy
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LATCHINOFF’S OPTICAL DYNAMOMETER.

Among the dynamometers employed for measuring the
work absorbed by any machine, the one oftenest used is that
of Morin, which traces a curve representative of the work.

This instrument gives precise indications, but takes up
much space.

I have undertaken to construct a dynamometer sufficently
simple to be adapted to any kind of a machine whatever.

The improvements that have recently been made in
machines for the production of light and in electric motors
are rendering more and more necessary an apparatus which
shall permit of measuring the effective power expended in
setting in motion any given dynamo-electric machine. It
is only with a like apparatus that can be determined the
best conditions of performance; be compared the value of

Fig. 4.

the different apparatus; and be resolved a host of ques-
tions which, up to the present time, have been only
approximately answered, their solution demanding a
measurement of the work, and the Morin dynamometer
being too costly, and too difficult to mount to be readily
used.

My dynamometer is applicable to all swiftly revolving
machines, and especially to dynamo-electric ones. The
following is a description of it:

Upon the driving shaft are placed two pulleys, A and B
(Fig. 1), connected with each other by the springs, C (Figs. 2,
3, and 4). A is a loose pulley, and B is fixed to the shaft.
The belt, D (Fig. 1), moves the pulley, A, which, in revolv-
ing, first stretches the springs, C, and then puts the machine
in motion. The stress exerted is measured by the tension of
the springs. For estimating this tension I have made prac-
tical use of the principle of the phenakisticope, which is
based on the persistence of luminous impressions upon the
retina.

In the rim of the pulley, B, there is a slit, z (Figs. 1 and
4), and opposite to it, on the inside of the same rim, there is
traced a very heavy line, n, in such a way as not to be
hidden by the axle. If, while the pulleys are rapidly
revolving, we look at the line, n, through the slit, %, it ap-
pears to be immovable.

1 and 2.

LATCHINOFF’S OPTICAL DYNAMOMETER.

The inside of the rim of the pulley, A, is provided with a
scale, which is made in the following way:

The pulley, B, is made immovable, and against the line,
n, there is traced on the pulley, A, a zero mark; then, from
the loose pulley there are suspended, by means of a cord,
weights of five, ten, fifteen, etc., kilogrammes. At the
different positions of n, corresponding to these weights,
there are traced marks which constitute the scale.

During the working of the machine this scale will appear
to be stationary, and one may distinctly see what division
of the scale the line, n, is opposite. In this way it is easy
to ascertain in kilogrammes the stress exerted on the pulley.

In order to calculate the work absorbed by the machine
it is necessary to know the diameter of the pulleys and the
number of revolutions of the machine. If a mechanical
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counter had to be employed, the process would be inconve-
nient and not very exact; hut fortunately we have excellent
trochometers at present which are based on centrifugal force,
and which allow of the number of revolutions of the
machine being directly read upon a dial, so that a glance
through the slit in the pulley and at the dial of the trocho-
meter gives the elements that are necessary to calculate the
work. For greater convenience, the scale inside the pulley
should be well lighted by a lamp having a reflector.

During the working of the machine the scale will not be
absolutely immovable, but will have a backward and for-
ward motion corresponding to that of the steam-engine,
because the fly-wheel does not render the working of the
machine entirely regular.

I shall not describe in this place the mode of fixing the
‘pulleys, springs, and other parts, since such details are suffi-
ciently indicated by the accompanying figure. I will only
remark that the dynamo-electric machine is placed to the
left of the pulley, A.

We might also measure the tension of the springs in a
purely mechanical way, by causing an index needle to move
over a dial by the aid of a screw passing along the shaft.
I did at first think of adopting this method, but it seemed
to me too complicated, so I abandoned it.

The advantages of my dynamometer are the follow-
ing: (1.) It is very simple and of small dimensions, and may
always remain fixed to the machine.* (2.) It requires no pre-
liminary installation nor any calculation, a glance being
sufficient to determine the work. (3.) It may be easily
verified by suspending from the pulley, A, different weights,
and seeing whether the divisions of the scale correspond
with the latter.

The springs, by stretching through long use, may cause a
deviation of the zero of the scale; but the divisions will not
perceptibly change, even after the apparatus has worked for
a long time.— M. Latchinoff, in L’Electricité Russe.

40>
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ENGINEERING INVENTIONS,

An improvement in car coupling has been patented by Mr.
John H. B. McCray, of Blossom Prairie, Texas. This inven-
tion relates to self-couplers, and it .consists of an open-top
hook-shaped draw bar provided with a pivoted T-shaped
vertically moving coupling bar, and provided also with an
end socket for using the ordinary coupling link.

Mr. George E. Whipple, of Fort Edward, N. Y., has
patented an improvement in that means for propelling ves-
sels in which the water is drawn in through a longitudinal
channel at the bow by a pump or other device and is dis-
charged at the stern.

An improved direct-acting pumping engine has been
patented by Mr. Edward G. Shortt, of Carthage, N.Y.
The invention relates to certain improvements in that class
of direct-acting steam pumps in which a single plunger is
constructed at its upper end in the form of a piston to be
acted upon by steam, while its lower end acts within a pump
cylinder in connection with suitable ports and check valves,
and in which the steam cylinder is in one and the same piece
with the pump cylinder and in the vertical line of the same,
with a valve chest and gear mounted upon the top of the
same and operated through a connection with the piston.

Mr. Charles E. Macarthy, of Forsyth, Ga., has patented
an improved car coupling, designed to couple the cars easily
and securely by a lever under the car, and projecting at the
side of the same, whereby all
danger involved in going be-
tween the cars is avoided.

An improved packing for
piston rods, pistons, etc., de-
signed to securea greater du-
rability, to take up wear as
fast as it occurs, and at the
same time to form a tight
joint, has been patented by
Mr. Edward G. Shortt, of
Carthage, N. Y.

An improved locomotive
engine has been patented by
Mr. Ephraim Shay, of Har-
ing, Mich. The invention
consists of a locomotive bav-
ing its bogie wheels formed
with bevel gear teeth com-
bined with a horizontal and
longitudinally arranged shaft,
also having hevel -gear wheels,
the shaft being rotated by a
direct conuection with the
engine; also, in novel means
for providing for the horizontal and vertical adjustment of
the connecting shaft between the crank shaft and the bogie
wheels, and in novel means of conveying the power of the
engine to said bogie wheels.

An improved machine for passinglogs over dams has been
patented by Mr, David B. Weaver, of Hopewell Township,
Huntingdon County, Pa. Thisinvention consists principally
in providing the top of the dam with a strong beam or shaft
having any suitable number of radial arms, the beam or
shaft being adapted to be turned in its bearings by any suit-
able means for throwing logs over the dam.

* In order that the springs may not be strained too much, the belt
should be kept constantly on the pulley, B, and shifted to the pulley, A,
only during experiments.
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Professor Sainte-Claire Deville.

The London Chemical News gives the following concise
sketch of ¢ one who, for the past thirty years, has had few
equals and no superior in the fields of mineral chemis-
try and inorganic analysis.” FEtienne Henri Sainte-Claire
Deville was born March 18, 1818, in the island of St. Thomas,
in the West Indies. At an earlyage he maunifested an ardent
passion for the study of chemistry, which at that time found
in France so many of its most distinguished professors.
His abilities were manifested so early that at the age of
twenty-six he was commissioned to organize the Faculty of
Science, newly created in Franche Comté, and to preside
over it asits dean. Here he undertook the analysis of the
waters of the Doubs, and of the springs around the town of
Besancon, and greatly improved the methods then known
for water analysis. Shortly after, he succceded in preparing
nitric anhydride, which previously had been attempted in
vain. Toluol was another of his discoveries. In his thirty-
third year he succeeded Balard in the chemical chair at the
Ecole Normale Supérieure, at Paris. Here his emoluments
only reached the modest sum of 3,000 francs; chemistry in
France, as well as in England, being supposed to be its own
reward. His next researches related to the properties and
the industrial preparation of aluminum—discoveries which
attracted public attention throughout the world. He then
turned his attention with signal success to the metallurgy of
platinum, and its separation from its associated metals. His
investigations on boron and silicon are also well worthy of
notice, and his production of sodium at a cheap price has
placed a powerful reagent in the hands of chemists, and has
led the way to valuable results, both in the laboratory and
in industrial establishments. His highest achievement, from
a strictly scientific point of view, was the establishment of
the laws of dissociation. Previously, decomposition was
regarded as a simple phenomenon, effected and completed,
in the caseof every substance, at a fixed temperature. De-
ville showed that in some cases it is effected within certain
limits of temperature, being arrested at a given heat by
the equilibrium established between the decomposing body
and the products of decomposition. A most admirable cha-
racteristic of the deceased savant was his strict accuracy—
an attribute all the more deserving of honor in a man of his
ardent and impetuous temperament. Among his pupils may
be counted not a few of the most meritorious among the
younger French chemists, such as Debray, Troost, Haute-
feuille, Grandeau, Gernez, and others. M. Deville died on
July 1st, at Boulogne-sur-Seine, and was buried on the 5th.
His old friend, M. Pasteur, pronounced an eloquent and
impressive éloge at the funeral. All honor to his memory,
and may his experimental accuracy, which M. Pasteur calls
the ‘“probity of the chemist,” find abundant imitators,

—_— .t r— .
W. Milnor Roberts.

‘We are in receipt of the sad intelligence of the death by
typhus fever, at Rio Janeiro, on the 14th of July, of Col.
W. Milnor Roberts, past President of the American Society
of Civil Engineers, and late Chief Engineer of Public Works
of Brazil. We are indebted to Engineering News for the
following:

Colonel Roberts was born in Philadelphia, February 12,
1810. His aptitude for mathematics early introduced him
to the then new profession of civil engineering, and in the
spring of 1825 he received his first appointment as a chain-
man of the Union Canal, of which, Canvass White was chief
engineer, and Sylvester Welch, locating engineer. At 18
years of age he was appointed engineer in charge of the
most difficult division of the Lehigh Canal, from Mauch
Chunk down, sixteen miles, and from that time forward he
was always intimately connected with great canal and rail-
way enterprises, principally in Pennsylvania and New York
States, with intervals in Brazil and in the Western States.
He held important offices under the United States Govern-
ment, was Chief Engineer of the Northern Pacific Railway,
Associate Chief Engineer of the St. Louis Bridge, and an
active and important member of the Mississippi Jetty Com-
mission. In 1879, shortly previous to his departure for
Brazil, Colonel Roberts was elected President of the Ameri-
can Society of Civil Engineers, a society of which he was a
very active and always interested member, and which will
very keenly feel hisloss. Though so far advanced in years,
Colonel Roberts was an unusually active and energetic man,
and some idea. of the extent and difficulty of his labors in
Brazil may be gathered from letters which have been pub-
lished in this journal during the past two years. Colonel
Roberts was possessed of a most genial and kindly disposi-
tion, and the news of his death will be received with feel-
ings of great sorrow by the entire profession of which he
was a member, as well as by a very large list of friends in

this and other countries where he was known.
— OG-

Improvement in the Paper Trade.

From statistics presented to the meeting of the Ameri-
can Papermakers’ Association, which met at Saratoga on
the 27th of July, 1881, it appears that 807 manufacturers
had offered 897 tons for export without limit as to price.
The increase, according to the report of the committee on
export business, in the export of paper in 1880 over 1879
had been 16,500 tons. Statements were also made by pro-
minent members to the effect that the out-put of the paper
mils had been fully 25 per cent over that of the previous
year, and paper is now sold as low in New York as in London

The total capacity of all the mills in the country is now
2,500 tons per day of all kinds of paper.

NEW RAIL FASTENING.

The engraving shows a new fastening for securing raiis
and chairs to the railway ties and sleepers recently patented
by Mr. Isaac K. Bennett, of Moosup, Coun. Fig. 1 is a
plan view of the chair and cushion, and Fig. 2 is a vertical
transverse section of the chair, showing the rail in position.
The chair, B, is secured to the tie or sleeper by square-
headed spikes passing through holes in the bottom into the
timbers. A rubber pad, B, is placed in the cavity of the

D

BENNETT’S RAIL FASTENING.

chair and covered with a metal plate, C, which titsthe cavity
in the chair, and is concaved on its under surface, forming
an air cushion. The rail, D, rests on the plate, C, and is
secured by hook-headed spikes passing through square holes
in the chair into the timbers.

This method of fastening gives great elasticity to thejoint
and prevents hammering the rails end and bruising the ties.

This device may, with advantage, be applied to the mid-
dle or other portions of the rail.

PORTABLE METEOROLOGICAL STATION.

Under this name is designated an instrument especially
adapted forthe vse of travelers in mountain excursions in

Q@

PORTABLE METEOROLOGICAL STATION.

order that they may be able to observe and accurately
register the different atmospheric phenomena they expe-
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rience, and so fill the gap that generally exists in the his-
tory of Alpine and other ascensions.

This instrument is so arranged that it can, in any place,
conveniently and exactly determine the most important
meteorological phenomena, the pressure and temperature of
the air, and its degree of humidity. It is a combination
of abarometer, thermometer, hygrometer, and compass,
arranged in a small case that can easily be carried, as it
weighs only one kilogramme.

The different parts are so perfectly balanced that the
nstrurnent can be used in any position and can stand with-
'out injury the rough usage of mountain traveling.

! The barometer, A, is the aneroid, a well known instru-
jment, and is especially adapted to show the pressure of
i the atmosphere and the elevation of the place of observa-
- tion above the sea level.

The temperature is shown by a mercurial thermometer, B,
, fixed on a copper tube, that forms a general support for the
% whole apparatus. The thermometer registers the centigrade
:system from 25° below zero to 40° above.

The degree of humidity in the atmosphere is determined
by a Saussure hair hygrometer, which is slightly modified in
i this apparatus. A well constructed hair hygrometer gives
. results sufficiently accurate for general meteorological obser-
vations, as the hairs work regularly, and their small bulk
causes them to be easily affected by the surrounding air,
which is a great advantage when there are only a few mo-
ments to make an observation.

This hygrometer is the only one available for those alti-
tudes where the temperature is below zero, and where, conse-
quently, neither the psychrometer nor the condensing hygro
meter could be vsed.

Another advantage is that it shows immediately the degree
of humidity, for atable, inscribed on the semi-circumference,
C, of the circle, gives in a moment the equivalent of the
degrees of the hygrometer in the fractions of saturation of
the air.

By this method we can make most interesting compari-
sons of the humidity of the fogs and mists that are encoun-
tered on the mountains and in the vicinity of elevated lakes.

It is easy to see the utility of the compass, D, which
shows the position of the country, and is especially useful to
the traveler, when exploring an unknown place or sur-
rounded by a beavy fog. The direction of the wind can
also be easily ascertained by tying a piece of ribbon to the
ring at the top of the instrument, and so making it still
more useful.—Za Nature.

——— ————
STEAM-BOILER NOTES.

1t will be remembered by those who gave attention to
the subject of steam-boiler construction, how the steel plates
used by Messrs. Elder & Co., of Glasgow, in the construc-
tion of the boilers of the Livadia, the Russian war yacht,
bebaved in the most capricious manner, after having passed
the tests that are approved by Lloyds, the Admiralty, and
the Board of Trade, and how since that event the attention
of civil, metallurgical, and mechanical engiseers through-
out the civilized world has been drawn to the subject of so-
called mild steel as a structural material for engineering
works.

According to a recent report on the behavior of the steel
platesabove mentioned, by W. Parker, Esq., chief engineer
surveyor of Lloyds’ Register, which was read at a meet-
ing of the Institute of Naval Architects of England, it ap-
pears that, up to the date of the Russian event, Mr. Parker
and his colleagues of the Lloyds’ Register had never ob-
served a single instance of brittle steel plates during their
manipulation of 17,000 tons that entered into the composi-
tion of no less than 1,100 steel boilers now in use in steam-
ships.

The report shows that, during the construction of these
Russian boilers (which were 14 feet 8 inches diameter, with
triple-riveted lapped longitudinal seams, plates 24 inch thick)
a plate fell from the slings on to a piece of metal, the shock
of which cracked it between the rivet holes at a distance
from the place that received the blow; thereupon all the
plates were annealed in a furnace specially adapted for the
purpose.

The first boiler that was tested after completion gave way
in three places before the required pressure, 140 pounds,
wasreached, and the second gave way in anticipation of the
test; in other words, it was found to be cracked by those
who were about to test it in a similar manner behind the
rivet holes.

In the general chemical analysis which followed their
failure nothing seems to have been found to warrant such
conduct on the part of these plates. But the appearance of
the fracture indicated that the metal was not of uniform
structure throughout the thickness of the plate, and aseries of
special analyses performed on successive layers, each %
thick, planed off, showed that there was a notable differ-
ence in the chemical composition of the middle as compared
with the surface layers of the plate. There was more carbon,
more phosphorus, and more sulphur in the intermediate
layers; of carbon and sulphur they contained nearly double,
at the middle, the average quantity of all the layers. Mr.
Parker concludes from his investigation that there is noth-
ing but the want of uniformity of structure to account for
the singular freaks of these plates. He says: ¢ The tensile
strength was not reduced by the punching, but the plates,
where punched, were extremely brittle.”

In 1848.the ex-Commissicner of Patents, in his report, which
was published in the SCIENTIFIC AMERICAN of May 19,
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1849, gives it as his deliberate opinion that the best remedy
for boiler explosions is making the steamboat masters
and other owners of exploded boilers liable for damages,
and he recommends that property of such owners be held as
a lien to respond to damages to plaintiffs, and that members
of corporations be held jointly and severally liable. What-
ever may be said of the justice of such legal enactments as
the ex Commissioner then recommended, there seems to be
little doubt that the effect would be salutary, inasmuch as
it would cause steam users to look a little closer into the
principles that underlie proper construction and preserva-
tion at full initial strength of their steam generators. It
would thus promote a community ot interests and tend to
diffuse correct technical knowledge of the subject, and pre-
vent its concentration among professional cxperts at whose
mercy steam users, as a rule, are now compelled to move.

It appears from the local press of Detroit that the doiler
inspection and engineers license ordinance, as originally
drawn and vetoed by the mayor, is about to be modified and
another effort made to secure its adoption. The suggestions
of the mayor relative to inspections will be adopted, at least
in part, and provision made for appeal. The local engi-
ncers’ association, it is claimed, approve the preposition to
license them. They are to be divided into three classes: the
license fees to be scaled so that they will pay the salaries of
an inspector and an assistant.

Wagner’s Jalresbericht warns against the use of copperas
for the prevention of incrustation in boilers, as the acidity
of most of the copperas products causes very destructive
action of the boiler iron.  The use of copperas was some
time agorecommended by certain partics, who also patented
it, and it has been tried in several works. At the time of
its first coming out, a great many parties and authorities in
this branch strongly opposed its use, but nevertheless many
victims had to pay dearly for the experience they have now
acquired. Things of this kind occur too often for our
times, and inventions of doubtful merit are too often ac-
cepted as valuable additions to industrial purposes. They
should be examined, not only by practical, but also by
scientific authorities. Practice is a good thing, but theory
combined with practice is far better, not only for the pock-
ets of manufacturers, but also for the advancement of in-
dustry in general.

A portable steam boiler exploded at Decatur, Ills., on the
28th of July, causing a loss of $1,200 to L. F. Webb; no-
body killed.

The locomotive of a freight train on the Chicago and
North Western Railroad exploded on the 81st of July, about
14 miles from Milwaukee. A brakeman was killed and
the engineer and fireman were severely injured. Five cars
were demolished and the rails were torn up for some dis-
tance.

Since the explosion of the still at the Woolner Distillery
on the 30th of July, Ignatius Woolner, Henry Cashin,
Charles Hebner. John Kirkland, William Reif, Henry Goetz,
William and Fritz Febl, William Rice, August Stetler, and
Theobold Seiler have died from the effect of injuries re-
ceived, making twelve persons who have died. Thomas
Lawless and William Fehl will probably die, in which case
but four will remain out of the eighteen who were injured
by the explosion. Nearly all the victims inhaled the escap-
ing steam, and their sufferings have been intense.

The verdict of the coroner’s jury is that the explosion
was caused by an unnecessary pressure of steam in the
still.

At nine o’clock on the evening of August 1, the boiler
of French & Son’s paper mill, at Carrollton Village, Ohio,
exploded, demolishing the boiler house and the bleaching
house. The explosion was terrific and threw fragments to a
great distance in every direction. The loss is about $3,000.
No person was injured.

The boiler in Smith, Grant & Co.’s coal and lumber
yard, at Pawtucket, R. I., exploded August 2. Bernard
McCudden, the engineer, was blown « distance of forty
feet, and instantly killed. He was forty years old, and
unmarried.

<>
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Improved Hectograph.

The principle upon which the process depends is this, that
a superficial tanning of the gelatin, in the gelatin-glycerin
pad, makes the surface, wherever tanned or rendered insolu-
ble, capable of taking fatty inks, while the rest of the sur-
facerejects it. In practice then it is only necessary to have
a perfectly level hectographic pad, to write the copy with
ordinary nutgall ink, to which a little extra tannin and
extract of logwood has been added, and to transfer the writ-
ing in the ordinary manner upon the hectographic surface.
Wherever the writing appears, the surface becomes tanned,
and on now applying a roller with printer’s ink, the written
characters alone take the latter. The pad is to be inked
after each impression. It issaid that 800 to 400 sharp copies
can be made upon dry paper. The only material necessary,
besides the hectograph, is a slab, or zinc plate, for spreading
out the printer’s ink, a small printer’s roller with handle,
and a roll of wood or paper or rubber for pressing the paper
against the pad.

U W -

A Naphtha Locomotive.

During the month of June a number of experiments on
the consumption of naphtha were made on the Tamboff
Suratoff line by the engincer, M. Poretsky. The following
points were established: (1.} Steam was got up from cold
water to a pressure of 100 1b. on the square inch in two

—

hours, and by burning 4 poods—or 144 Ib—of naphtha. Usu-
ally in the same locomotive, with coals aided with wood,
three and a half hours are required, and 26 poods of coals
and wood—936 1b. (2.) The apparatus can be kept in use
forty-eight hours without stoppage for cleaning, after which
only two hours are required to clean out. (3.) Inrunning 1,500
versts it was only required to stop the locomotive twenty
minutes for fuel, and the driver and stoker have almost
nothing to do, except to stop and start, the apparatus simply
requiring opening more or less of the fuel. (4.) The flame is
so well thrown over the whole of the fire box that after run-
ning 40,000 versts it is considered only one-half remount is
necessary as opposed to coals. (5.) While it was found pos-
sible to evaporate 1318 1b. of water with 1 1b. of naphtha, the
absolute result with new men and on the whole runs was 9
1b., or about two and a half times more than the coals used.

<+ ———
ATTACHMENT FOR PANTS.

The engraving shows a novel device for fastening pants
to waists or vests, so that the buttonholes will not tear out
nor the buttons be torn off when the wearer stoops or bends
over. The invention is intended more particularly for use
on children’s garments, and will no doubt be welcomed and
appreciated by those who are obliged to keep children’s
clothes in order.

The invention consists in a series of elastic strips with
buttonholes at the upper end, attached at their lower ends to
a band fastened inside of the pants. These parts are
arranged so that the upper ends of the strips will be below
the upper edges of the pants.

~—
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IMPROVED ATTACHMENT FOR PANTS,

Fig. 1 shows the pants attached to the waist; Fig. 2 is a
view of the inner side showing the arrangement of the fast-
ening, and Fig. 3 is a vertical section of a portion of the
pants and waist. By reference to Fig. 2 it will be seen that
the elastic strips arc attached by their lower ends to a band
fastened to the inner surface of the waist of the pants, and
a band passes over the middle of the strips and is stitched
between them, forming guides for the strips and sustaining
the waist of the pants.

With this improvement the wearer can easily bend in all
directions without fear of bursting off buttons or of injur-
ing the garment, and it improves the fit and general appear-
ance of the clothes.

This invention was recently patented by Mary R. Barhydt,
of Burlington, Iowa, who should be addressed for further
information.

-
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A Minnesota Meteor.

A comet-like meteor, which appeared to pass close to the
earth without striking or exploding, was seen in Eastern
Minnesota, about 8:30 P.M. July 25. An observer at St.
Paul, Mr. T. D. Simonton, says: “The meteor came from
the south-eastern heavens, below the star Altair, some 15°
or 20° above the horizon. It was exceedingly brilliant, with
a well-defined head, as large or larger than the planet Venus
at her brightest, and seemed to move about as fast as a
rocket at a square’s distance does just before it explodes.
There was to me a sense of retardation in its movement, just
as there is in a case of a rocket; but this was probably only
apparent, because it looked so much like a bright rocket
ready to explode, and because, in fact, I was expecting to
see it explode every instant.  Its direction was toward the
north-west, toward which it crept as a fery serpent, dis-
appearing some 10° above the horizon. I use the word
‘crept’ because its movement was in no sense the darting
motion of the ordinary meteor, but a deliberate, majestic
course, giving one a great sense of the power with which it
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moved through at least 100° of the heavens. At its highest
point I should think it was about 30° above the horizon.
My estimate of the time the meteor was visible is from six
to eight seconds, certainly not ten seconds. The tail was
probably 10° in length.”
_ e.tr——
A REMARKABLE CASE OF RETARDED DEVELOPMENT.
BY PROF. C. V. RILEY.

Early in the summer I received a statement from Pro-
fessor I. D. Graham, of the Kansas State Agricultural Col-
lege, at Manhattan, to the effect that he had hatched out
some young locusts from eggs which had remained latent
since the fall of 1876. While the occurrence did not strike
me as impossible, it was, nevertheless, so remarkable that I
entered into correspondence with him with a view of getting
absolute proof of the accuracy of his statements. The
young locusts which he sent me for identification proved to
be Caloptenus spretus, or the destructive Rocky Mountain
locust, and all the facts connected with them are so well
attested that there is no doubt in my mind as to their trust-
worthiness.

About the 15th of September, 1876, the'Chemical Labora-
tory Building of the Kansas State Agricultural College was
completed, and the grounds immediately surrounding it
were graded.

In the process of grading the bits of stone, mortar, and
the clay which remained after the excavations and work
of building had been completed, were used. The eggs
of Caloptenus spretus were found in large numbers, and
when the college grounds were graded, many of them
were buried. The specimens in question were buried to
a depth of about 10 inches, and remained in that condi-
tion until the third week in May, 1881, when some work-
men, who were regrading the grounds, discovered them.
As they looked quite fresh after their long burial, Mr.
Graham concluded to try the experiment of hatching them
out. He placed them under favorable conditions, and in
due time was rewarded Dby the appearance of an active
brood of young locusts, of which he forwarded samples to
me.

Wher discovered in May, these eggs were surrounded by
black earth. This earth was enveloped in closely packed
clay, which, in turn, was covered with ‘¢spalls,” mortar,
and other building rubbish. In 1876, when the grading was
finished, a plank walk was laid alongside of the building
and above the buried eggs. This walk had never been re-
moved since that time until in May, 1881, when the eggs
were found.

In view of all the facts in the case Mr. Graham believes
that the walk so shaded the ground that the sun’s influence
did not penetrate very deeply into the earth at thiz point,
and also that the peculiar compositiors of the earth sur-
rounding the eggs, would keep them cool, moist, and in an
almost air-tight place, all of which are conditions favorabie
for preservation.

However this may be, the fact that the eggs did remain
in the ground unhatched for nearly four and a half years
seemed undeniable, as also the further fact that the young
when hatched wereas active and voracious as their remote
parents had been. The question arises as to how much
longer eggs so situated might have remained undeveloped
and sound, and it opens up a most interesting field for ex-
periment.

It is not my purpose to discuss here the general influence
of temperature in accelerating or retarding animal devclop-
ment, nor the many curious cases of retarded development
among insects that are totally independent of temperature.
Semper, in his reccent work on Animal Life, has an excellent
chapter on the influence of temperature, especially as tc the
optimum required for the favorable development of different
species. As a rule a rising temperature stimulates and ac-
celerates growth and development, and a falling temperature
retards or torpifies, and this holds true with the eggs of
Caloptenus spretus, as I have shown in experiments recorded
in my ninth report on the insects of Missouri, and in the
first report of the Entomological Commission. But there
are many strange exceptions, as in the heat coma of tropi-
cal animals, the summer dormancy of certain lepidopterous
larvee, and the retarded development of individuals placed
in the very same conditions under which others normally
develop. There is, therefore, much mystery yet connected
with the subject which offers a most inviting field for experi-
ment, not only as to the other influences affecting retarda-
tion, but as to the length of time development, as under the
influenee of continued cold, can be kept latent without loss
of vitality. The case here recorded is consequently most
interesting, for it is evident that the cggs were not bukied
deep enough to be entirely free from the changes in the
temperature of the earth at different seasons.

Washington, D. C., August 1, 1881.

Spiders Obstruct the Telegraph.

One of the chief hinderances to telegrabhing in Japan is
the grounding of the current by spider lines. The trees bor-
dering the highways swarm with spiders. which spin their
webs everywhere between the earth, wires, posts, insulators,
and trees. When the spider webs are covered with heavy
dews they become good conductors and run the messages to
earth. The only way to remove the difficulty is by employ-
ing men to sweep the wires with brushes of bamboo; but as
the spiders are more numerous and persistent than the brush
users the difficulty remains always a serious one.
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AMERICAN INDUSTRIES.—No. 74.
THE MANUFACTURE OF SEWING MACHINES,

Not the least prominent among those American manufac-
tures which have made the reputation of our mechanics and
inventors so well known throughout the world is that of the
sewing machine. Not only was it here that the invention
had its birthplace, but through all the succeeding years we
have been adding improvements to enlarge the variety and
perfect the quality of its work, to make it run more easily
and more rapidly, and to lessen its cost while increasing its
durability. Thus it is that, beside supplying our home de-
mands with a greater variety of machines for especial uses
than are known in any other market, we have not only
furnished the models from which most of the European
manufacturers now work, but we have, from the commence-
ment of the business to the present time, steadily been large
exporters of sewing machines and sewing machine parts.

In the illustrations on the first page of this paper we pre-
sent views of the leading operations in their manufacture, as
conducted by the Davis Sewing Machine Company, of
Watertown, N. Y. This machine differs from most others
in being what is known asa ¢ vertical feed,” that is, while the
feed motion in other machines is commonly communicated
by a horizontal under feed with a complicated movement,
in this machine the work rests upon the perfectly smooth
surtace of the bed-plate except as it is moved forward by the
stepping of the vertical feed in connection with each up-and-
down movement of the needle. The company own tlrepatent
on this principle, and claim for it decided advantages over
the under feed motion, as, in the latter, the feed moving
while the presser foot is upon the goods, the under-ply will
be carried forward faster than the other, the tendency being
to cause a ‘“ gather ” in the lower piece, so that it will yield
more readily to the upper in any strain upon the garment,
and thus prevent the making of a perfectly strong and elastic
secam. In this vertical feed the presser foot is raised from
the fabric when the feed takes place, so as to present no re-
sistance to seams or ridges; the needle is in the fabric when
the feed moves, and so helps carry the work along firmly and
make the stitches of uniform length, and it is claimed that
the machine is capable of sewing elastic goods, making
a smooth and flexible seam with stitch alike on both sides, and
also that it will sew any number of thicknesses without bast-
ing, working as well on the heaviest as on the lightest fab-
rics. ‘

To one ordinarily conversant with the mechanical details
of the sewing machine the view of the new No. 1 Davis ma-
chine, as shown by our artist, will be easily understood, and
the motion of the vertical feed with the needle bar readily
comprehended, as may also be said in regard to the tension
wheel and check spring on the upper thread, tk? tension on
the lower thread being regulated in a simple way by a pad
spring on the under side of the bobbin in the shuttle beneath
the bed-plate.

Of the manufacturing details in the construction of the
machine, we give a view of one of the large machine rooms,
where lathe work, milling, grinding, drilling, and many
other operations are conducted, to give an exact fit and
proper finish in all the working parts of the machine. The
division of labor, for the attainment of the greatest possible
excellence in the minutest detail, is the leading idea in the
conduct of this part of the work, the different pieces being
interchangeable, and all being inspected, tested, and gauged
before finally passed. Many of the pieces subjected to most
wear in the operation of the machine have hardened steel
parts, and although there are fewer pieces in this machine
than in many others, the working parts being mostly in the
head of the machine, the design is to make it strong and.
durable as well as simple.

The putting on of the hard, polished black surface, shown
in the representation of the japanning, is a department by
itself. The japan is put on with a brush, in successive
coats, the pieces being baked from ten to fifteen hours after
each coat in an oven kept at a temperature of from 350° to
380° Fah. After this process the pieces to be ornamented
go to another department, where a wide variety of decora-
tions are put on them, either in painting, bronzing, gold
leaf, or by the now very popular decalcomanie or transfer
process. Great improvements have been made in this
branch of the business within a few years past, so that the
most tasteful ornamentation now costs but a fraction of
what was formerly paid for the most ordinary work.

In the ‘“ assembling ” of the machines, all of the work
which has preceded is, to some extent, looked over and test-
ed, except that connected with the setting up of the tables
on their stands. In connection with the assembling is what
is called the ‘‘jacking,” that is, the machines, as put
together, are, at different times during this part of the work,
placed upon jacks, or frames driven at a high speed, and
run for a sufficient time to enable the inspector to see that
all the parts are properly adjusted. After this each machine
is threaded and actually tested on a sample of work, and a
machine coming direct from the hands of the manufacturers
is always found with such sample under the presser foot.

In the multitude of sewing machines which have been
placed upon the market it would be invidious to attempt
any comparison here, covering so large a field. The Davis
Company claim that their machine is better adapted to a
wider range of work than are the under-feed machines, and
the attachments they have cover devices for nearly every-
thing yet done on a machine, from gauging and hemming
to ruflling, tucking, and fancy embroidery. The company
also point with considerable pride to the fact that they
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obtained the only first award of merit at the recent Exhibi-
tions at Sydney and Melbourne, Australia, where several
leading machines were represented.

At the most recent of the International Exhibitions, that
held at Melbourne, Australia, the Davis machine last spring
took the first award; the representatives of seven other
machines appealed from this decision, and experts were then
appointed to make a special examination, which resulted not
only in confirming the award, but hrought out the following
report from the jury:

‘“The competition in sewing machines proved very keen,
and great interest was evinced both by the representatives
of the makers and the public in the result of the trials. The
machines were removed from the stand, and were submitted
privately to the jury, and their various qualifications
explained by skilled operators. The jury then retained posses-
sion of them for some time, and at their leisure examined
the workmanship and material, testing thelatter for hardness
by use of a file.

‘¢ Among domestic machines the highest place was awarded
to a machine comparatively new in the Melbourne market,
though by no means untried elsewhere, and known as the
Davis vertical feed sewing machine. In this machine the
shaft, pulley, and flywheel occupy the same position rela-
tively to the other parts as in the well-known Singer form,
and the vertical motion of the needle bar is produced by the
usual crank pin moving in a heart-shaped cam; here, how-
ever, the resemblance ends, and the mechanism is of a most
novel and curious kind. The shuttie, which moves in a
curved path, is operated by a system of jointed levers pro-
ceeding from a small eccentric placed on the shaft immedi-
ately behind the driving pulley, thus dispensing with the
miter wheels and vertical shaft hitherto so general. The
feed apparatus is entirely removed from the usual position
beneath the table of the machine, and is attached to the head.
It consists mainly of a vertical bar placed closeto the presser
foot, and which receives suitable vertical and horizontal
motion from mechanism contained in the head of the
machine. We find the other points entirely novel:

‘First. The presser foot, instead of being continuously
urged downward upon the work, is lifted slightly at the
instant that the forward motion takes place.

‘*“Second. The feeding is accomplished while the needle
is in its lowest position, and the needle partakes of the
forward motion of the feed bar, pinning the two bvlies
together and causing both to advance equally.

¢ 'The machine is also provided with a very complete series
of adjustments for counteracting the effect of wear, and an
improved automatic bobbin winder, and in all its details is
carefully and judiciously worked out.

“Owing apparently to its peculiar feed motion the Davis
machine possesses an astonishing power of passing over
seams and other irregularities, and accomplishes with the
greatest ease a remarkably wide range of work.

Tt is also provided with a very ingenious and novel set
of attachments adapted to work in unison with the new feed
motion, and enabling very complicated operations to be per-
formed with facility, and in many cases dispensing altogether
with the necessity of guiding the work by hand. It was at
first supposed by the jury that this excellent performance
was in some measure due to the special skill of the operator.
This view was, however, eutirely negatived by the fact that
a change of operators in no way impaired the result.

‘“ The Davis machine is made for either foot or hand
power, and performed equally well in each case. To it the
jury awards the first order of merit as being prominent for
simplicity, convenience, efliciency, and rapidity, both as a
treadle and hand machine.”

A good idea of the extent of the works of the Davis
Sewing Machine Company is afforded by the illustrations on
the first page, although it should be stated that most of the
castings and all of the cabinet work are made outside by
contract, leaving all of the facilities of the establishment
for employment on that which is more directly machine
work. The company was established in 1868, and from a
small beginning then, the business has steadily grown, new
buildings being erected and additional hands and machinery
employed as called for by the growing demand. The works
have not been stopped since their commencement, but their
production has largely increased each year, even through
the times of severest commercial depression.

The Company are represented by agencies in the princi-
pal American cities, and in Switzerland, Russia, and Aus-

tralia.
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Gas from Castor 0Qil,

At the gas works of Jeypore, India, illuminating gas is
made chiefly from castor oil, poppy, til, or rape seed being
used when the supply of castor beans is short. One maund
(82 pounds) of castor oil produces about 750 cubic feet of
2614 candle gas, or 1,000 cubic feet of 1814 candle gas. The
process of extracting the oil for carbonizing is as follows:
First, the castor seed is passed through the cfusher, when
the shells only are broken off. The shells are then picked
out by hand, and the seed is again introduced into the
crusher, where it is ground to a paste. Itis then passed
into the heating pan, and, after being well heated, it is
packed into horsehair bags and filled up hot into the press
immediately. After about twenty minutes’ pressing, the
exuding oil being meanwhile collected, the cake is removed
and ground over again. It is subsequently heated and
pressed a second time until about 33 or 40 per cent of oil is
obtained from theseed. Thelabor of preparing and press-
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ing the castor seed costs two shillings (about fifty cents) per
maund of oil. The total cost of the oil is somewhat over $5
per maund.

For generating gas, the oil is used as it comes from the
press. Formerly, at other places, when the oil-bearing
seeds were carbonized for gas without previous treatment as
above described, the product was overloaded with carbonic
acid from the woody part of the seeds, and correspondingly
heavy cost for purification was incurred.

For out of town consumers the Jeypore gas works supply
gas compressed to about three atmospheres by means of a
pump driven by a bullock. The compressed gas is then
delivered in a wrought-iron receiver to the point of con-
sumption, where it is either transferred into fixed receivers
and burnt by the aid of suitable regulators, or is delivered
into small portable or service gasholders, and burnt in the
usual way. A ghat, or landing-stage, two miles distant, is
thus supplied with 400 cubic feet of gas every day, whichis
consumed by 30 jets, each burning 134 cubic feet per hour
for nine hours. There have not been any accidents from
the distribution of gas in the portable reservoirs or other-
wise. As railroad carriages are also supplied with com-
pressed gas, it is evident that the introduction of thisbranch
of service has widely extended the utility of the establish-
ment. Another peculiarity of the Jeypore undertaking is
the necessity that exists for the manager to unite the attri-
butes of a farmer to his othar acquirements, for the purpose
of securing a constant and cheap supply of raw material for
gas making. Last year, the manager, Mr. Tellery, personally
superintended the sowing of 300 acres with the castor plant
(Ricinus vulgaris).

- ——————————————————
RECENT INVENTIONS.

An improvement in the class of scrapers having wooden
sides and a body constructed of steel or other thin metal, has
been patented by Mr. Wiiliam Haslup, of Sidney, O. The
features of improvement and novelty are the means for con-
necting the sides and body both at the bottom and back of
the scraper and the devices for attaching the bail.

An improved pocket knife has been patented by Mr.
August Rischow, of Elizabeth, N. J. The object of this
invention is to prevent the blades of pocket knives from
being raised accidentally and from folding or collapsing
while the knife is being used. The invention consists in a
handle with longitudinal slots, in which bars fit, which are
pivoted to the lower ends of the knife blades, which slide
between suitable guides in the handle, and are provided with
suitable packing.

Mr. Alexander Watson, of KEast Pepperell, Mass.,, has
patented a combined coal hod and sieve, by the use of which
partially burned coals may be cleared of ashes without rais-
ing dust.

Animprovement in sash fasteners, patented by Mr. Stephen
P. Rush, of Tyrone, Pa., consists in the peculiar arrange-
ment of parts whereby the lower sash is locked when down
and the upper sash locked when raised by the movement
up and down of the sashes; or either sash may be locked in
a partially raised or lowered position.

An improved method of preparing and welding pipe sec-
tions has been patented by Mr. Henry V. Hartz, of Cleve-
land, O. This invention relates to a novel method of pre-
paring and welding together sections of metal pipe or tubing.
It is designed more particularly for welding short sections
on to old boiler tubes, so as to give them sufficient length to
permit them to be again reset in the same tube sheets, the
old tubes being too short to be reset without lengthening.
The ordinary method of resetting old tubes is to mill down
or hammer one end of a section of tube to an entering bevel
or male end, and expand by hammering or milling the end
of the other section to a tapering or female end adapted to
receive the maie end, after which they are joined and welded
together by hand. The difficulty attending this plan is that
much labor is required to prepare the ends, and the time
required to turn and weld the sections on all sides is such
that the heat decreases at the end of t.ie opcration, so as io
fail to secure the most perfect uniting of the parts, and both
skilled workmen and hand labor are required for the work.
The invention referred to consists in simultaneously cutting
off and scarfing or beveling themale or entering end by rolling
a bevel channel around the tube on a mandrel, and continu-
ing this rolling action until the section is severed, and at the
same time holding down the metal on each side of the bevel
channel to prevent enlargement of the cut ends; then in a
second operation cutting and expanding the female end sim-
ultaneously by rolling a bevel channel around the tube on a
mandrel, and continuing this rolling action until the section
is severed, and at the same time allowing the metal on each
side of the bevel cut to spread or move freely, to permit the
cut ends to be expanded, by the mashing action of the roll,
to a diameter large enough to receive the male end.

Anchors, as usually made, have two rigid flukes project-
ing in opposite directions from one end of the shank, an eye
or ring at the other end, for connection cf the chain, and a
stock passing through the shank at the end where the chain
is connected. Such anchors hold by either fluke, and, as
will be readily understood, the fluke end will be lowest in
the bottom while holding, the other end of the shank remain-
ing above or being in the bottom but a short distance. Mr,
John J. Moule, of Fishkill-on-the -Hudson, N. Y., has pa-
tented an improvement, the object of which ig, first, to cause
the anchor to sink throughout the whole length of the shank
and to give a hold on the bottomn at both ends of the shank;
second, to prevent the chain from fouling on the stock.
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A NEW TOOL.

The engraving shows an improved tool which can be used
either as a monkey wrench or bench vise. The wrench con-
sists of a square bar, having upon one eud a fixed jaw, and
upon the other end an arm having a screw-~threaded opening
which receives the screw for moving the adjustable jaw
placed on the square bar. The wrench is capable of being
used like any ordinary wrench, and when it is desired to
employ it as a vise it is held in a bed plate, arranged to
clamp the bar of the wrench both lengthwise and sidewise.

This inventionz will be found very useful to those requir-
ing a wrench and vise occasionally,
and by mechanics who are frequent-
ly using both tools.

Further information may be ob-
tained by addressing Mr. William
H. Love, Love’s Station, Miss.

A Good Day’s Work on a Rail=
road.

The work of changing the gauge
of the Chicago, St. Louis, and New
Orleans Railroad, between Cairo
and New Orleans, was begun at 4
o’clock of the morning of July 29.
The work was finished and trains
were running at 3 o’clock in the
afternoon of tle same day. The
work consisted in shifting the west
rail 3% inches, making the gauge
4 feet 814 inches. The length of road changed was 571
miles, exclusive of sidings. About 2,500 experienced work-
men were employed in gangs, each gang having charge of
eight miles of track. The division from Cairo to Milan, 84
miles, was changed by 8:50 A.M. The division from Can-
ton to New Orleans, 206 miles, was completed at 9:20 A. M.
The work was in charge of Col. L. P. Brien, and was ac-

complished without mishap or delay.
4O ——

AN IMPROVEMENT IN IRON FENCES.

The improvement in iron fences, shown in the annexed

engraving, hasrecently been patented by Mr.Samuel Heaton,
of Cedar Rapids, Iowa. It is noteworthy principally on
account of its simplicity and cheapness. 'The post has but
one aperture, and that is made so near the lower end as to
have no effect on the strength of the post, and the braces
and rods or wires are fastened by a very simple and effec-
tive means.

The post consists of a piece of flat bar iron, having an
oblong hole punched in it near the lower end. The brace

HEATON’S IMPROVED FENCE.

consists of a curved piece of round bar iron, bent into
approximately triangular shape, having its ends at the open
angle, bent outward to receive the link which binds theends
to the post. The brace is attached by slipping the link over
its free ends, and then passing the post through the link
between the ends of the brace. The lower part of the brace
is secured to the post by a link, previously placed upon it,
which passes through the slot in the post and receives a key
or wedge upon the opposite side.

The wires or rods forming the bars of the fence are
secured by loops or staples which embrace the post and are
bent around the wire.

The advantages of a post of this description will be readily
understood without further description.

The Faure Battery. ]
|

Some personal feeling must exist in the minds of the
French writers on electricity against M. Faure, judging
from the way in which they compare his secondary battery
with M. Planté&’s. Any one who chooses to test the Faure
cell and the Planté cell cannot fail to be convinced that the
former is decidedly the better one. Sentiment, passion, and

prejudice enter so largely into what ought to be the calm
reason of the French people that one is compelled to receive
their conclusions regarding anything with some neutralizing
substance—an acid or an alkali, as the case may require.

LOVE'S COMBINED WRENCH AND VISE.

In the Faure case the declarations of French electricians
must evidently be accepted by minds otherwise constituted
not simply with a grain, but with an overwhelming dose of
salt. Prof. J. A. Fleming, of the University College, Man-
chester, England, says candidly that ‘“the enormous superi-
ority of M. Faure’s cell over the old form of Planté’s cell is
cvident at once on experimenting with it.” And, by the
way, Prof. Fleming is justly entitled to the credit of devis-
ing the following admirable method of showing large assem-
blies the action of the Faure battery, about the end of last
June, before he had the opportunity of looking over M.
Faure’s patent papers. His own words are given with one
bracketed qualifying clause: Sheets of lead were bent up
into the form of shallow trays one foot square and one inch
deep; in each of these was placed a layer of red lead, then
a layer of flannel, then a layer of red lead, and, lastly,
another lead plate. These trays, to the number of six, were
then piled one above the other after being filled with dilute
acid. The cells, being connected in series, were polarized
by a ten cell battery of Grove’s cells, and after twenty min-
utes charging had taken up [or rather had induced condi-
tions of remanifesting] a very large quantity of electricity.
At a short lecture during the evening the charged Faure
battery was connected with a Gramume machine and drove
it round with considerable velocity for some minutes.
After thus employing part of the charge the remainder was
used for heating several inches of platinum wire, and {or
driving for a few seconds a simple form of magneto-electric
engines. These experiments amply confirmed those present

of the practical character of M. Faure’s invention.
—— et —

MISCELLANEOUS INVENTIONS,

An improved swimming apparatus has been patented by
Mr. William Beeson, of Dillon, Montana Ter. This inven-
tion relates to a novel construction of swimming apparatus,
and it is in the nature of a detachable suit provided with
pockets or receptacles for the body and limbs, and having
between the pockets for the limbs a web portion, which acts
like wings or fins, which, from the movement of thelegsand
arms, cffect a propulsion through the water.

An improved pillow or bolster has been patented by Mr.
William T. Doremus, of New York city. The object of
this invention is to prevent the stuffing of pillows and bol-
stersfrom being crowded out of place by pressure applied to
parts of the pillows or bolsters. The invention consists of a
pillow or bolster made with an inner cover filled with stuff-
ing, and an outer cover having a layer of stuffing interposed
between it and the said inner cover, whereby the stuffing
will be kept in place when under pressure.

An improved switch for butchers’ tracks has been patented
by Mr. Charles Cole, of West Newton, Mass. Thisinvention
relates to an overhead track on which runs trucks provided

with hangers, upon which heavy articles can be suspended
beneath the track and readily moved from place to place; |
and its objects are to provide a convenient way to connect !
the main track with the branches which extend to different
parts of the room or inclosure, and to provide a convenient ;
method of shifting such connecting main track trom con |
negtion with one branch to connection with another.

An improvement in shipping cases has been patented by
Mr. Charies R. Peaslee, of Louisville, Ky. This invention
is an improvement in the class of shipping cases for largei
oil cans, in which interior grooves are provided for reception !
of the gudgeons or pivots of the can for the purpose of pro-
tecting them while the can is being shipped.

Mr. James H. French, of Willimantic, Conn., has patented |
an improved package for fire kindlers which will prevent
the evaporation of the turpentine and other volatile sub-
stances contained in the kindlers. 1

An improved cushion has been patented by Mr. William |
T. Doremus, of New York city. The object of this inven-!
tion is to prevent the displacement and the packing of the :
stuffing in cushions for beds, lounges, chairs, and other arti- l
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cles of furniture. The invention consists of a cushion made
of two or more small elastic parallel rolls connected along
their adjacent sides, whereby the elastic material forming
the stuffing is kept from being displaced and becoming
packed.

——p— &

A HANDY TOOL.

Slotied head machine screws, which leave the work flush
by sinking the heads, are much used in machinery and tool
construction, and sometimes are of so large diameter and
such length of threaded portion as to present considerable
resistance when nearly seated. The
use of a wrench on the blade of the
screw driver to give additional
leverage is a coarse and makeshift
method of overcoming the resist-
ance, and, in many instances, is in-
convenient, as the crowded position
of the screw makes it difficult to get
the necessary half or quarter turn.

The object of the improvement
shown in the engraving is to ob-
viate these difficulties and provide a
handy and useful implement, which
will not only take the place of the
screw driver and wrench, but will
serve as a substitute for the cum-
bersome and heavy ratchet wrench.
It has all the advantages of a ratchet
wrench in making short movements,
and all the uses of the screw driver in driving the screw in
the ordinary manner by means of the usual style of handle.

It is really a screw driver handle, with fixed steel socket,
to receive the shanks of the screw driver blades, or of socket
wrenches, as desired. On the socket is a sleeve that turns
freely and covers a ratchet, or rather a square-toothed
pinion, secured rigidly to the steel sccket. There is pivoted
to the sleeve a steel lever, which, when not in use, shuts
into a recess in the wooden handle, and when thus shut the
cntire implement is only an ordinary screw driver, neither
the ratchet nor the pivoted lever taking any part in its
action. When used thus, as an ordinary screw driver, it
merely drives the screw until the resistance becomes too
great, when the lever, in connection with the ratchet, is
brought into action. For this purpose the lever is allowed
to swing out of the handle, and as it assumes a horizontal
position its pivoted end, as a tooth, engages with the toothed
ratchet inside the sleceve, and gives means for a leverage cor-
responding with the length of the arm, which may be nearly

SCREW DRIVER WITH LEVER ATTACHMENT.

that of the screw driver handle. A very slight movement
of the leverserves to disengage it from one tooth and engage
with the next, or with any other, the gradations depending
on the number of teeth in the ratchet. A movement of one
eighth of an inch, demanding eight teeth, is generally suffi-
cient for the most cramped position. But a larger number
of teeth in the ratchet, and a consequent shorter move-
ment of the lever, may be had if necessary, or, if cir-
cumstances warrant, the lever may be swung so as to get
one-quarter or one-half, even, of the circle.

Mr. L. E. Rhodes, the inventor, is a practical mechanic,
in the employment of the celebrated Pratt & Whitney Com-
pany, Hartford, Connecticut. The implement has had
sufficient trial and use to establish its value in the shop.
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A New Safety Lamp.

Mr. Fleuss, the inventor of the diving helmet known by
his name, and by means of which a man can take oxygen
enough with him to remain under water more than au hour,
has recently devised a new safety lamp based on the same
principle. It is about twelve inches in height, and is com-
posed of a stand, oxygen chamber, spirit tank, and cover.
The oxygen chamber is spherical in shape, and is made of
strong copper. Itcontains oxygen pumped in at a pressure
of 260 pounds, and its outlet is a small pipe, furnished with
an escape valve and regulator, opening close to the wick.
Above the sphere is a little square tank containing methyl-
ated spirits for burning in the lamp, and upon it is closely
screwed a socket holding the wick. Close to the wick is a
thin iron rod, upon which is fastened, in the usual manner,
a piece of lime. When the wick is lighted a stream of oxy-
gen is turned upon it from the little pipe by means of the
regulator and valve, and the flame is blown upon the block
of lime, the light produced being of the most intense
kind.

Over thelighted wick, the oxygen blowpipe, and the rod of
lime a strong copper casing is screwed down, and the light
is thrown through a bullseye in the side of this cover. The
casing is dome-shaped, and is made with a double skin, the
intervening space being filled with water. On the lower
part of it is an outlet valve, by means of which the products
of combustion are permitted to escape into the water between
the skins of the case, and to find their way through it into
the outer atmosphere, an escape valve on the top of the cover
being the ultimate means of egress. The lamp is said to
have borne all tests with most satisfactory results. It heats
little, and is easily managed.

Deep=sea Soundings.

Captain George J. Belknap, commanding the United
States steamer Alaska, reports to the Navy Department,
under date Callao Bay, July 6, 1881. He gives detailed
results of soundings in a run of 112 miles directly off shore.
At a distance of 102 miles he found a depth of 3,368
fathoms, or nearly four statute miles, the deepest water yet
found in the South Pacific, or in the eastern margins of
both the North and South Pacific. Hoping to find a still
deeper depression of the ocean bed he stood ten miles fur-
therto the westward, but only found 3,168 fathoms. In both
casts the specimen cylinder brought up clay and greenish
sand, and the bottom temperature of the deepest was about
34° Fah.

O

Grasshoppers in Turkey.

Turkey, it appears, is overrun with grasshoppers, and the
government has been compelled to employ extraordinary
measures to overcome the
plague. A particularly vo-
racions species has appeared
in the Bodirum District
(Smyrna), and the whole po-
pulation is employed to com-
bat the insects. At Angora
all business was suspended
for three days by order of the
Governor-General, and all the
inhabitants were ordered to
march out into the fields to
destroy the grasshoppers.
Every inhabitant was com-
pelled to deliver twenty oka
(about fifty-six pounds) of
dead grasshoppers to the offi-
cials. The swarms are said
to emanate principally from
Persia.

Remarkable Swarms of
Dragon Flies.

In some parts of Germany
dragon flies have been un-
usually numerous. At Ka-
menz, during the last days of
May, enormous swarms of
them, here and there in dense
masses, and extending from
five to ten miles in breadth,
passed over the valley. The
first swarm arrived about
poon on May 80; its passage
occupied two hours. In the
evening a second swarm came
from the direction of Weiss-
wasser. The third swarm arrived on the morning of the
31st. Swarms of this description have not been observed
since June, 1825.
also observed.

Supposed New Species of Horse.
M. Poliakoff, the distinguished Russian naturalist, has

examined a horse presented by Colonel Prejvalsky tothe St.

Petersburg Academy, and decides it to be a new species, |

which he has named Equus Prejwalskii. It appearsthat the
new representative of the family of undivided-hoofed mam-

At Dresden the strange phenomenon was | is named Geaster, which means earth star.
1 species in Great Britain, and only about six recorded for this
i country. During the hot, dry weather the earth star closes
i up, as shown in Fig. 2, but after a rainfall or during a
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skull, absence of dorsal stripe, and other particulars, it
resembles the domestic horse. This newly recorded animal
is indigenous to the plains and deserts of Central Asia, and
has not hitherto fallen under the dominion of man.
———r—
EARTH STARS,

Among the curious and interesting things that one fond
of rambling over the sand dunes of Coney Island will meet
with are the earth stars,

Nothing can be more puzzling to one unacquainted with
such matters thao to find a star-like plate lying flat on the

sand, or with its points curved, as in Fig. 1, and bearing on |

its center a more or less globular body. At first sight we

Fig. 1.

Fig. 2.

EARTH STARS.

would take it to be almost anything else than a plant, yet it
is a plant, and a very interesting one, belonging to the vast
class of fungi. Most persons are quite familiar with its
near relatives, the puffballs, which at first are round masses
of a white puffy substance, and later a globular membraue
filled with blackish dust, which passes out on the slightest
touch in smoke-like puffs. Each puff of this dust is made
up of millions of minute spores, which serve to multiply the
plant, and serve the place of seeds.

The starry puffball in its early stage would readily escape
notice or be taken for a small common puffball, and, like
that, is attached to the earth. TUnlike the common one, our
starry puffball has a thick papery or leathery outer skin,
which, at the proper stage of development, bursts in a some-
what regular manner and exposes the puffball portion, the
star-like envelope remaining attached. We sometimes see
oranges peeled for table decoration in a manner that reminds
one of the earth stars.

The outer skin bursts with such force as to throw the
plant several inches away from the place where it grew;
hence it is rarely that they are found attached to theearth
where they grew.

The central puffball gives off clouds of spores in the same
manner as its larger relative. This portion sometimes sits

LEATHERY TURTLE.—Sphargis coriacea

“directly upon the center of its starry shield, as in Fig. 2, or'
is raised above it upon one or more short stems. The genus

There are eleven

heavy fall of dew the star slowly expands, and assumes the
position shown in Fig. 1.
— e ———
A THREE HUNDRED DOLLAR TUETLE.
A magnificent living specimen of the so-called ‘ leathery
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menhaden, some 125 miles off Absecom Light. When this
turtle was first sighted it was fast asleep on the surface,
evidently taking a sun bath.

After surrouuding it with a ‘‘purse” net, a second and
third net had to be used before the powerful reptile was
securely entangled, so rapidly did he tear the nets asunder
with his powerful fore and hind flippers. A crane was
rigged on the deck of the steamer, by which means the
turtle was carefully landed on the deck and brought to New
York city to be sold—two amateur showmen of the market

mals is in some respects intermediate between the domestic ‘ turtle,” also “ lyre turtle,” and ““ trunk turtle,” and Sphargis
horse and the wild ass, but it differs from the asinine genus | coréacea of the naturalists, was captured last week by Capt.
in having four callosities, one on each leg. In the form of | Hines, of the fishing steamer Humphrey, while cruising for
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being the purchasers at $250, though Mr. Starr, of Bun-
nell’s Museum, shortly afterward offered $300 for it. Under
ja canvas on the Fulton Market slip it reposes on a platform,
; where it is ““bountifully fed on water melon rinds and but-
( ter-fish,” as the showmen state.

This curious and very interesting animal is well worth
seeing, as this one is the first living specimen that has been
brought to New York since the one was captured off Long

‘Island Sound, September 7, 1826. The one at the market
' will weigh in the neighborhood of 2,000 1b., and measures
over 7 feet in length, is 43 inches broad, 3 feet thick, and
i the flippers are 47 inches in length, which, without doubt,

" ranks it as the largest living turtle ever brought to the Ful-

| tou or Washington market,

| At the Berlin Fisheries Exhibition the United States Fish
Commission exhibited in the collection of American turtles
one of the finest specimens of the leathery turtle ever cap-
tured on our coast, and which was acknowledged to put
Yankee-land ahead on the turtle question.

In color the skin or the shell of the leathery turtle is of a
deep blue-black, and shining, reminding one of polished
leather or black vulcanized rubber. About the throat are
numerous mottlings of light blue spots. In place of the
usual shield of horny plates that are to be found on all tur-
tles, this variety is covered with innumerable small plates
about the size of a ten-cent picce, which are situated under
the leathery skin.

The upper shell, as will be seen by the illustration, is of
a peculiar form, being ccmposed of nine keel-like longitu-
dinal ridges. The central and most prominent one, situated
on the top of the back, is the highest. These dorsal ridges
are all more or less scalloped, and are of a dirty bluish white.
The front and hind flippers of this turtle are very stout and
powerful and destitute of nails; in general form they are
fin-like and capable of driving the animal through the water
with great speed and force. The inside of the throat is
lined with sharply tipped spines which point inwards, so
that whatever enters has of necessity to be swallowed. The
stout neck supports a large and massive head with strong and
powerful jaws, the upper one being provided with notches,
into which the sharp hook or beak of the lower jaw fits.

This turtle is undoubtedly an inhabitant of tropical waters,
and is probably brought to
our waters by the action of
the Gulf Stream and other
ocean currents.

The immense ~ize and
weight of this turtle would
render it a prize indeed to
any lone and poorly-paid fish-
erman who might run across
a specimen once in a while,
were it not that the flesh is
poisonous when eaten and
produces severe sickness.

The food of the leathery tur-
tle consists of the larger and
coarser varieties of marine
plants, such as the gulf weed
and laminarias. The shells
of these turtles have often
been used for small boats, as
well as drinking troughs for
domestic animals and bath-
tubs for children.

The habit of the leathery
turtle is much the same as
that of the green turtle, log-
ger-head, and hawk’s-bill tur-
tles. 'When sleeping or rest-
ing it floats on the surface.
When feeding it is capable
of remaining under water a
long time before rising to the
surface for a fresh supply of
air.

A large specimen, which
was captured in Massachu-
setts Bay, in 1824, when
asleep and basking, was sold for $200 to the New England
Museum.

The largest specimen ever exhibited in this country was
one that measured over 10 feet; this was lost at the burning
of Barnum’s (old) Museum. This one was captured off
Sandy Hook, in 1816, whick, including stuffing, setting-up,
etc., cost Peale, the founder of the American Museum,
afterwards Barnum’s, $400. The first recorded specimen
taken on our coast was in 1811. From 1811 to pres-
ent date, some thirty specimens have been caught, most of
them having been secured by the Smithsonian Institution,
so that an animal of such uncertain occurrence must be con-
sidered very rare. The leathery turtle, like all other deep-
sea turtles, never visits the shore except during the breeding
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season to deposit its eggs. Ancient mythology is responsible
for the legend that Mercury first acquired the idea of the form
of the lute or lyre from the general appearance of this turtle;
the ridges along the back being suggestive of the strings,
and the broad hind feet representing the foot of the instru-
ment. The French name for this turtle is luth (a lute).
- et r—
NATURAL HISTORY NOTES.

Interesting Case of Commensalism.—Dr. Mobius, in his
recent work on the fauna of the Mauritius Islands, gives a,
description of two crabs of most extraordinary habits. Both
belong to the family polydectine, the species of which have
their front claws armed with large teeth. Latreilie, who
first named the crab Polydectes cupulifer, remarked that a
gummy substance was always to be found at the ends of the
claws of this species, and Dana described the animal as hav-
ing always something spongy in its hands. Dr. Modbius has
discovered the remarkable fact that these things held in the
two claws of the crab are in reality living sea-anemones.
These anemones are attached to the immovable joint of each
claw, while the teeth of the movable joint of the claw are
kept buried deep into the flesh of the sea-anemones, and
thus hold them fast, although each anemone can easily be
pulled away from its position with the forceps in specimens
preserved in spirits. The mouth of the sea-anemone is
always turned away from the crab. The same curious com-
bination exists in the cese of another species of the same
family, but of a different genus, Melia tessellata, which also
inhabits Mauritius. Professor Mobius gives the following
account of the matter: ‘““I collected about fifty male and
female specimens of Melia tessellaia ; all of these held in each
claw an Actinia prehensa. The recurved hooks of the inner
margins of the claw joints of the crab are particularly well
adapted to hold the actinias fast. I never succeeded in drag-
ging the living actinias out without injuring them. If I left
the fragments of them when pulled out lying in the vesselin !
which the Melia was the crab collected them again in his |
clutch in a short time. If I cut the actinias in pieces with ‘
the scissors I found them all again in the claws of the crab
after a few hours. It is very probable that the actinias aid
the crab in catching its prey by means of their thread-like
cells, and that the actinias, on the other hand, gain by being
carried from place to place by the crab, and are thus brought
into contact with more animals which can serve as food to
them than they would if stationary. This is a very interest-
ing case of commensalism.”

A Locomotive Dicotyledon.—So far as has been generally
known hitherto the power of voluntary locomotion of plants
from place to place is confined to members of the lower
orders of cryptogams, namely, alge and fungi; butan inter-
esting case of voluntary motion among dicotyledonous plants,
in a species of Loranthus, has been discovered by Dr. G.
Watt, of the Educational Department, Bengal Lower Prov-
inces. It is only while the seed is germinating that the
motion takes place, but themode of traveling is very peculiar
and quite different from that of any other known plant. The
plant is a native of Bengal, and like all other members of the
genus is parasitical, growing upon a few evergreen trees,
particularly upon some species of Memecylon. The fruit,
like that of its relative, the mistletoe, and nearly all other
members of the order, consists of a mass of very viscid pulp
surrounding a single seed, and on separating from the parent
plant adheres to whatever it may chance to fall upon, and
after a time begins to germinate. It is only during the first
stage of germination that the motion to be described takes
place, and it is evident that the power of being ableto move
about is to enable the plaut to find a suitable place to grow
upon. The radicle at first grows out, and when it has
attained a length of about an inch it develops upon its
extremity a flattened disk, and then curves about until the
disk is applied to any object that is ncar at hand. If the
spot upon which the disk fastens is suitable for further
development of the plant, germination continues, and no loco-
motion takes place; but if, on the contrary, the spot should
not be favorable, the germinating embryo has the power of
changing its position. This is accomplished by the adhesive
radicle raising the seed and advancing it to another spot; or,
to make the process plainer, the disk at the end of the rad-
icle adheres very tightly to whatever it is applied; the radicle
itself straightensand tears the viscid berry away from what-
ever it has adhered to, and raises it in theair. The radicle
then again curves and carriestheberry to anotherspot, where
it again adberes. The disk then releases itself, and by the curv
ing about of the radicle is advanced to another spot, where
it again fixes itself. Dr. Watt says he has seen this repeated
several times, so that to a certain extent the young embryo,
still within the seed, moves about. It seems toselect certain
places in preference to others, particularly the leaves, which
in the Memecylon are evergreen and very dense. The berries
on falling are almost certain to alight on the leaves, and,
although many germinate theregn, they have been frequently
observed to move off the leaves on to the stems, and finally
fasten there.

The Origin of the Cat.—St. George Mivart, in his recent
work on the cat, says that the early history of the domestic
cat is uncertain. It is not the common cat of zoology which
is the wild or native cat, an animal that existed abundantly
in the forests in the time of Julius Ceesar and was seen in
Wales within the last twenty years. Itappearsto have come
down to us fromthe Eyptians, being mentioned, Mr. Mivart
informs us, in inscriptions as early as 1684 B.C., and being,
as well known, an object of religious worship and the vene-

rated inmate of certain temples. It was an emblem of the
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sun to the Egyptians, and, according to Herodotus, the
death of a cat from natural causes was followed by the cere-
mony of shaving the eyebrows in token of mourning. From
Egypt it must have been introduced into Greece, though

Professor Rolleston, i his article on cats in Humphry and
Turner’s Journal of Anatomy, considers that the cat of the

ancients was the Mustela foina, the ‘“beech” or “stone”
marten. It was not a domestic animal among the Hebrews,
though it was known to them, as we read in the apocryphal
book of Baruch, who lived, it is supposed, in the reign of
Jehoiakim, about 600 B.C., that ‘‘upon their bodies and
heads sit bats, swallows, and birds, and the cats also.” In
regard to the pedigree of the cat, Mr. Mivart traces it from
unknown insectivora-like animals, which produced, among
other forms, Arctocyon. From this, as a root, the carnivorous
branch divided into cynoid and arctoid branches—the former
developing into the typical Canide ; the latter, after giving
off other branches, leading to the Urside, and, through Pro-
clurus, to the Viverride, Hyenide, Cryptoproctide, and
Felide.

Dr. Andrew Clark on Alcohol.

Dr. Andrew Clark lately delivered an evening address on
aleohol, in the Great Portland Street School-rooms, London,
te a crowded and deeply interested audience. He said he pur-
posed offering a few informal remarks upon the influence i
of alcoholic drinks upon health, upon work, upon disease,
and upon the succeeding generation. This question of alco- |
hol was of the first importance to us as a nation and as indi- }

viduals, and hence a great responsibility rested upon those |
who professed to speak upon it with authority. He ventured l‘
to say that he knew something about this question. For!
twenty-five years he had been physician to one of the largest

hospitals in this country (the London Hospital), and there, !

as elsewhere, it had been a part of his business in life to
ascertain the influence which alcoholic drinks exercised upon
health, and he had with deep interest and attention striven
to get at the truth of the matter. In the first place let him

| distinctly say that alcohol was a poison, as were also

strychnine, arsenic, and opium; but in certain small doses
strychnine, arsenic, and opium were useful in special cir-
cumstances, and in very minute doses alcohol could also be
used without any obvious prejudicial effect upon health. He
was not going to discuss what these minute doses were, save
to say that they were very minute. A perfect state of health
(and it was rarely to be found) could not be benefited by
alcohol in any degree, and in nine times out of ten it was
injured by it. He said this not as a total abstainer, though
he earnestly hoped that all the rising generation would be.
Instead of the ideal state of health which might be enjoyed
save for the nature of our surroundings, the sins of our
parents, and our own sins, there was a sort of secondary
health possessed by most of us, and what did alcohol do for
this?

He had two answers to give—that this sort of health bore
apparently with alcohol better than the other, and sometimes
seemed as if benefited by it; and this was exactly the sort of
health that formed the great debating ground ot different
people with respect to the use of alcohol. Secondly, there
were some nervous people always ailing, yet never ill, for
whom he had a profound sympathy, who seemed to derive
great comfort from alcohol, and to these he had sometimes
said, ‘“Take a little beer or wine, but take great care never
to go beyond the minute dose.” He did not defend this, but
simply stated it to show what he thought. Asto the influence
of alcohol upon work, Dr. Clark went on to encourage his

hearers to try the experiment of total abstinence, and observe !

theresult in regard to work. Let them, however, try it fairly,
and not allow themselves to be deterred from it by the evil
prognostications of friends. He was certain that if this
experiment were tried each individual present would come
to the conclusion that alcohol was not a helper of work, but,
on the contrary, a hinderer.

Now as to the effect of alcohol upon disease. He went
through the wards of his hospital to-day and asked himself
how many cases there were due to natural and unavoidable
causes and how many to drink, and he came, after careful
thought, to the conclusion that seven out of ten owed their
ill-health to alcohol. He did not say that these were excess-
ive drinkers or drunkards—in fact, it was not the drunkards
who suffered most from alcohol, but the moderate drinkers
who exceeded the physiological quantity. The drunkard
very often was an abstainer for months together after a
period of intemperance, but the moderate drinker went
steadily to work undermining his constitution, and preparing
himself for premature decay and death. He had no means
of finding out how many victims alcohol claimed each year,
but certainly more than three-fourths of the disorders of
fashionable life arose from the drug of which he was speak-
ing. Finally, Dr. Clark dwelt upon the heredity of the alco-
holic taint, and closed by saying that sometimes when he
thought of all this conglomeration of evils he was disposed
to rush to the opposite extreme—to give up his profession,
to give up everything, and to enter upon & holy crusade,
preaching to all men everywhere to beware of this enemy of

the race.
—— e

Pulque.
BY E. E. RIOPEL, M.D.

Pulque is the national drink of the Mexicans. It is pro-
duced by the fermentation of the maguey or Agave ameri-
cana. This plant has been considered diurctic and anti-
syphilitic. There is noauthenticrecord asto who first made
pulque or neutli. Many are the traditions extant among the
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- Mexicans concerning its first manufacturer. It seems, how-
iever, to be the more general belief that it was Xoclist,
i daughter of a nobleman called Papantezin, who lived in the
time of Tapancaltzin, eighth king of the Toltecs. From
time immemorial pulque has been considered to contain
medicinal virtues in a very high degree as well as all the
other products of the maguey, and at one time the maguey
was even said to hold a spiritual life and was held in reve-
rence. To-day pulque is esteemed by the ignorant classes
as having a variety of curative powers, and physicians useit
for its alcoholic and nutritive properties. It is held as a
' stimulant, tonic, and antispasmodic. =They recommend it
to the infirm, weak, an@mic, and nursing mothers.
ITS COMPOSITION.

It is obtained by fermenting the juice expressed from the
central portion of the maguey plant. After expressing the
juice between rollers, or, as was formerly done by means of
suction, it is carried to the vats for fermentation. These
vats consist of raw ox-hides loosely suspended in a strong
wooden frame, with the hair on the outside. These hide-
made vessels contain the cryptococcus or ferment, which is
ra residuum of the former fermentations. After a few hours
' fermentation is fully established and the pulque is drawn off,
‘ alwaysleaving aresiduumin the vessel for the next fermenta-
tion. The liquid obtained from the maguey planthasa den-
sity varying from 1-029 to 1042, and contains in 100 parts
9-533 of sugar, 0540 of gumand soluble albumen, 0726 salts,
and 89-181 of water, holding in solution resinous maidter, fats,
| albuminoids, starch, dextrine, and glucose.

AccordingtoDon Jose Kamos, its salts contain potash, soda,
and lime inmoderate proportions, and magnesia and alumina
as chlorides, carbonates, sulphates, and silicates; hence the
' great value in which it must have been held in former times

-and in which it ought to be held at the present day.
‘ From the composition of the juice of the maguey one may
‘ Lave an idea of the therapeutic effects of the pulque, allow-
ing for the change which these constituents may undergo
through fermentation. Pulque has no definite proportion of
alcohol, for one may readily see from the way it is manufac-
.tured that it cannot have any definite standard. It, how-
jever, contains a very small proportion of fusel oil and car-
bonic acid in large quantities. Considering that its manu-
facture is not based- upon any standard of purity, or even
i with ordinary care, its density cannot be given with any cer-
\ tainty, though it varies from 09943 to 1-0200 (‘‘ La Esquela
‘de Medicina ). To-day it is attracting the attcntion of the
medical fraternity because of the evil effects upon the liver
ircaused by its excessive use among the lower classes, not,
‘however, in the light of pulque as a compound, but because
of the evil effects of the alcohol which it contains. It is,
“therefore, proposed to adopt some other form of manufac-
: ture that a much lower percentage of alcohol may enter into
‘ its composition, according to a fixed standard, and thusavoid
the evils of alcoholism.—Zherapeutic Gazette.
4@
Action of Coffee and Sugar on the Stomach.

In a paper presented to the Société de Biologie (Rev. Méd.)
M. Leven states that coffee, so far, as is often supposed, from
accelerating the digestive process of the stomach, rather
tends to impede this. When thirty grammes of coffee, dilu-
ted in one hundred and fifty of water, is given to a dog,
which is killed five hours and a half afterward, the stomach
is found pale, its mucous surface being anemic, and the
vessels of its external membrane contracted. The whole
organ exhibits a marked appearance of anmmia. Coffee
:thus determining anemia of the mucous membrane, pre-
venting rather than favoring vascular congestion, and oppos-
ing rather than facilitating the secretion of gastric juice,
how comes it that the sense of comfort is procured for so
many people who are accustomed to take coffee after a
meal ? A repast, in fact, produces, in those whose diges-
tion is torpid, a heaviness of the intellectual faculties and
embarrassment of the power of thinking; and these effects,
and the disturbance of the head, are promptly dissipated by
i the stimulant effect which the coffee produces on the ner-
‘vous centers, as shown by experiments with casein. Coffee
-and tea, when taken in excess, are a frequent cause of dys-
‘pepsia, for the anemic condition of the mucous membrane
\ being periodically renewed, a permanent state of congestion
‘is at last produced, which constitutes dyspepsia. Sugar,
: which with many doctors has a bad reputation, is an excel-
‘lent aliment which assists digestion, and should not be pro-
‘scribed in dyspepsia. By experiment, digestion of meat is
"found to take place much more completely when sugar is
added. Coffee exerts both a local and general action, ope-
rating locally by means of its tannin, by diminishing the
caliber of the vessels, but acting on the general economy
by exciting the nervous centers and the muscular system.
It renders digestion slower, and is only of good effect by
relieving the feeling of torpor after meals. Its injurious
| action on digestion may be corrected by adding sugar so as
[to counterbalance its effects on the mucous membrane.
This adding sugar to coffee i not only a pleasant practice,
but one contributing to digestion.

—_— ——.tr— .
Nitro=Benzol in 0il of Bitter Almonds.

The oil is mixed with a little alcohol, a solution of pure
potash, and a few drops of ferric chloride. The mixture is
tallowed to stand for some hours, shaken, and distilled, avoid-
Eing with great care bumping or spirting, and the direct
action of the flame upon any part of the oil. A portion of
the distillate, dehydrated, is heated in a testtube with a few
fragments of pure potash. If the oil was pure the mixture
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remains colorless. If nitro-benzol was present there is pro-
duced a dark coloration from the formation of azo-oxy-
benzol, and as a little aniline is also formed, a few drops of
solution of chloride of lime added to the cold mixture pro-
duce a violet coloration.—Hnrica Pegna, in Zeitschrift fir
Analytische Chemie.

_——r———
Asphalt.

A lecture on “asphalt” was lately read by Mr. E. B.
Bell, C.E., before the members of the Balloon Society, Lon-
don. The material was, it was shown, a natural production,
consisting of from 5 to 15 pér cent by weight of pure bitu-
men combined by carbonate of lime. Although its composi-
tion was well known, and the components could be derived
in abundance, and at morlerate cost, asphalt had not yet
been artificially produced with success, either chemically
or commercially. Its employment was of the highest
antiquity, it having been well known to the Egyptians,
Assyrians, and Babylonians, aithough, curiously enough,
no allusion to it was made by Roman or Greek writers, nor
could it be found in the works of those classic nations. It
appears to have been rediscovered by Dr. D’Eyrinis, who
published a work in 1721, enthusiastically advocating its
use, not only as a cementitious material, but as a universal
panacea in medicine. Dr. D’Eyrinis found out the material
while making a geological excursion in the year 1718, in the
Val de Travers, canton of Neufchatel, Switzerland, and for
nearly a century this was the only mine worked.

In 1838 the first footpaths were made of the material at
Paris, and the Seyssel mines were opuned; but owing to com-
mercial speculations, asphalt lost favor, and it was not till
1854 that the first Parisian carriageway, that of the Rue
Bergére, was paved with it. Since 1871 a very large pro-
portion of the streets of Paris, both the carriage and
footways, had been laid with asphalt. The first experiment
in London was in May, 1869, when 485 square yards of
Threadneedle street were. laid with it, and its use had been
largely extending. The material was at first used as mastic,
boiled on the spot in large caldrons, but latterly it had been
found better to use it as a powder, rammed by manual pres-
sure. The present treatment was that the rock was brought
to England and stored in the open. It was thrown intoa
stone crushing machine, and having been reduced to pieces
about the size of a walnut, the material fell on to a shute,
from the bottom of which an endless chain of buckets carried
the material to the hopper of a Carr’sdisintegrator, in which
it was reduced to powder. It was then heated in cylin iers
over a coal fire,

Each charge consisted of about 214 tons, and took from
two to three hours to attain the requisite temperature, and |
varied according to the amount of vapor to be driven off, and

. had to be very delicately regulated. If the material wasnot
sufficiently heated, it would not adhere enough under com-
pression to give the laid surface a hard face. If, ontheother
hand, it was overheated, the bitumen was fused, and little
but comparatively worthless limestoue left; as a rule, the
heat varied from 220° to 250° Fah., but much was left to the
experience of the skilled calciner. The powder was now
ready for laying, and owing to itsdense, compact nature it
would retain the heat for many hours. A concrete founda-
tion having been laid and allowed to set firmly, the asphaltic
powder was brought to the street in open carts and spread
transversely across the carriageway in widths of from 3 feet
to 4 feet, in a thickness about two-fifths above the specified
compressed section. It should still have a minimum tem-
perature of 115° Fah. It having been raked with as much
regularity as possible over the concrete, the powder was
rammed all over with heavy iron, mushroom-headed punners,
heated in portable furnaces to a temperature that prevented
adhesion. This ramming was the crucial point of the ope-
ration, and was at first done very lightly, the pressure being
augmented as the material attained solidity. An opening
presented itself to mechanicians to devise some mode of
mechanical ramming; many plans had been suggested, but
at present none had answered. The objection to rollers was
that they drove the powder forward in a wave, and the force
was not advantageously applied; a steam hammer exe-
cuted the work better, but the practical difficulty of laying
the temporary rails had been fatal to the method. After the
surface was comptessed by the punners, the surface was
seared with a smooth iron, and it was gauged by a long
straight-edge, beaten to a uniform level, and the roadway
was finally thrown open for traffic as soon as it had cooled
to the temperature of the atmosphere.

The lecturer then indicated the advantages of the asphalt
as a paving material from the sanitary, mercantile, ratepay-
ers’, and humanitarian points of view He thought all
would agrec that that material was best for roadways which
created least dust and mud, presented the most continuous
surface, and retained least damp. Dust in itself, apart from
its impure character, was injurious to health, and was ren-
dered worse by the deleterious substances contained in it.
Asphalt stood foremost, he held, in its imperviousness to
filth and moisture, and hence no exhalations could pass

through it from the ground below, nor did it suffer any .
i of beams to rupture are, however, of little use, as the floors

change under moisture. It was also almost noiseless, and
although exceeded in this respect by wond, asphalt had not
the peculiar rumbling sound which that material caused.
To the mercantile portion of the community it was not only
commended by its freedom from dust and mud, but from
the absence of vibration, and the minimizing of tractile force
needed to draw given loads. The unpopularity of asphalt

with many engineers and architects arose from the fact that

streets were laid with preparations of gas tar, or pitch .and i length, the breadth, and the depth of beams, may be found.

limestone, or clay, which resulted in a soft surface during
the first year or two, giving off oils by evaporation, and
breaking up after two or three years’ wear. The cost of
cleansing and watering was greatly reduced by the use of
true asphalt. Comparisons made by Lieutenant-Colonel
Haywood, the City Engineer, showed that one cartload of
refuse was swept from every 344 square yards of macadam,
from every 500 square yards of granite, from 1,666 square
yards of wood, whereas 4,000 square yards of asphalt had
to be traversed before a load was obtained. The expense
and inconvenience of renewal was alsoreduced. One of the
greatest conveniences for a crowded city was the fact thatan
asphalt roadway once down, the street need never be blocked
for repairs. Cheapside had now been laid for eleven years,
and the traffic had never been interrupted for an hour during
mending. The watering, again, was reduced to the flushing
of the channels with streams of water.

The common objection to asphalt was that it afforded a
bad foot-hold to horses. In itself, however, whether dry or
quite wet, it was not slippery, but when the air was humid
and after slight dirt upon the surface rendered it greasy.
Lieutenant-Colonel Haywood had proved by statistics that
fewer horses fell on asphalt than on granite, and this was
confirmed by much independent evidence. Further than this,
horses hurt themselves the less by a fall on asphalt than on
granite.
to another that accidents occurred, and the true remedy
appeared to be to lay all with the same class of paving. In
conclusion, the author showed that among the other uses of
material were in flooring warehouses and granaries, for
which its imperviousness to damp and vermin strongly

recommended it.
—_— 4O - ——— ————

Sunken Floors.

So few of the floors constructed in new houses are, says
the Building News, equal to their work, that the attention of
architecty and builders might be profitably called to the sub-
ject. In going over some of the newly-erected houses inthe
suburbs of London, it is not infrequent that one finds dwell-
ing bouse floors which have sunken so much in the center as
to destroy the comfoitable assurance that they are safe.
These instances occur chiefly in houses erected by specula-
tive builders, who seem to be under no regulation of any
kind in respect of floo: timbers, We have noticed serious
deflection in the floors of a house rented at over £100
per annum, the consequences of which are cracked ceilings
below, opening crevices between skirting and floor, and an
uneven surface which makes every tableshaky, and prevents
1r.rge pieces of furniture like sideboards and bookcasesbeing
placed against the walls without a considerable propping
underneath their front supports, Numerous books on the
strength of materials have appeared, but the builder seems
to regard such knowledge as merely theoretical, and is gene-
rally guided by the sizes of other timbering which he has
found to answer. He does notalways seem tounderstand the
well established theorem that the strength of two piecesof
timber of equal length not always in proportion to the area
of cross section.

Many practical builders have a conviction that if a timber
as a joist has a larger cross section than another it must be
stronger. Thus they fancy a piece of timber 8 inches by 3
inches, which equals 24 square inches in sectional area, can-
not be so strong as a piece 5 inches by 6 inclhes which has
30 inches in area.
strongest of the two if both are placed upon edge, as every
one knows who has studied the principles on which the
strength of beams depends. It is easy to convince the most
practical of this seemingly inexplicable fact. If two beams
of like size are placed side by side, the two will resist twice
the amount of one of the pieces. This issoself-evident that
experiment is not needed to establish the fact; in the same
way, three beams will resist three times as much as one, and
so on of any number. In plain English, wken lengths and
depths are equal, a beam of 6 inches in breadth will bear
three times as much as one of 2 inches in breadth. It may
be shown by experiment quite as readily that the strength
increases more rapidly with the depth. In point of fact,
another law of proportion is observed—namely, that having
two beams of the same breadth and length, but of different
depth, the strength increases more rapidly than the depth;
thus it is found a beam 9 inches deep bears more than three
times as much as one only 8 inches deep. These are very
simple statements derived from facts and experiments, and
no complex conception of the resistance of certain fibers on
both sides of a neutral axis, or equations in algebra, are
required to establish them.

In dwellings the load on a floor is chiefly made up of furni-
ture, though this is generally placed, at least the heavier
articles, round the walls of rooms. The space occupied by
tables and other objects in the center of a room reduces the
available standing arca, and thus, for all ordinary floors, 70
pounds per superficial foot may be calculated for as the full
load in extreme cases. Rules founded upon the resistance

may be seriously affected by deflection, and deflection is

directly as the cube of the length. In regarding stiffness,

the load per foot has been given by one authority as 90

pounds per foot, including weight of materials; and the rule

involving several dimensions is expressed in the formula—
cl3 =1b a3

from which, by inversion, the distance from centers, Jhe
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The fact is, the smaller piece is the,

i Thus the first of these will be generally found the most con.
venient in practice; which may be expressed by—

thas

I3

in which ¢ denotes distance apart from centers of beams; I,
the length of beam, both in feet; ¢, a coefficient for the wood
used; and & and d, the breadth and depth. It makes all the
difference to place joists aninch nearer, though builders like
to give as much interval as they can, for economy’s sake.
Instead of joists being placed 12 inches apart, it is oftcner
to find them 13 inches or even 14inches, and the consequence
is a scantling which has been found to answer in a well-built
house fails when it is introduced with a greater distance or
‘interval. Then, the modern speculative bu lder’s floor is
seldom properly stiffened by cross bridging; there is only
one row, instead of two or more. Of course no practical
man will deny the advantage of bridging his floor joists; it
helps wonderfully to prevent deflection under a concentrated
load, for the joist immediately beneath the load is relieved
of direet straim, and the joists on each side take a share of
the weight. Generally it may be taken that a properly
bridged floor is capable of sustaining, without mere deflec-
tion, twice as much load as the same floor without bridging,
so that the cost of the introduction is amply repaid. 1tisa
misfortune the Building Act does not deal with floors as it
does with walls, by laying does cerfain scantlings for the
. guidance of builders, as a weak deflecting floor in course of
| time tends to render the house unstable, by acting injuriously
upon the walls. Builders might be willing to follow regu-
lation scantlings for their joists and rafters who could not
be induced to calculate for themselves, who would scorn the
idea of studying moments of resistance, or who wouid never

be able to work out a formula.

Railway Progress in 1880.

’

Advance sheets of ‘‘ Poor’s Railway Manual ¥ for the cur-
rent year show that there were added to the mileage of rail-
ways in operation last year 7,174 miles, raising the aggregate
from 84,225 miles, reported to the Manual, to 93,671 miles.
The Railroad Gazette’s figures make the number of miles of
road in operation at the beginning of 1880 greater by 2,272
miles than the Manual states, while the estimate for 1881 is
accounted substantially correct.

The Manual’s statistics of roadsand equipment for the past
year show as follows:

1880. Increase. Per Cent.

Miles of road, total ......... 93,671 1,174 83
Miles of road reporting...... 84,225 (Dec.) 490 06
Miles of sccond tracks and

sidings......covevunennn 21,978 1,937 9
Miles of steel track.. ....... 33,680
Number of locomotives...... 17,949 865 51
Number of passenger cars... 12,789 780 65
Number of baggage, mail,

and express cars........ 4,786 2167 60
Number of freight cars...... 539,355 59,165 12:3

By decades the progress of railroad building in this coun-
try since 1830, when there were but 23 miles in operation, is
summed up as follows:

From 1830 to 1840 2,185 miles.
¢ 1840 *¢ 1850 b
* 1850 ¢ 1860 s

“ 1860 ¢ 1870
1870 ¢ 1880

The capital, gross earnings, expenses, and net earnings
per mile of road, and percentage of net earnings on capital
of the railroads of the United States, for ten successive years,

have been:

“ 3

| | [
. Per Ct. of Per Ct. of
Year. St%é(b‘:nd Ea(,;r;(i)ss «.|Expenses | Ex.to |Earn. on
. ‘ 8. - Earn. | Capital.
$59726 | $9.040 | $5863 | 648 | 532
55,116 \ 8,116 924 | 644 | 525
57136 | 7047 5172 | 651 4-86
60,944 | 7,513 4776 636 449
61,533 | 7010 4495 631 4-20
60791 | 6764 4298 . 625 416
61650 | 6382 4075 - 638 314
59.040 | 6232 384T | 617 3+04
58070 | 6.244 3670 | 588 | 449
60,650 | 17,307 4211 585 | 500
i

Capital per mile has varied but little since 1874, at the
close of the railroad construction period. Gross carnings
per mile decreased continuously from 1871 down to 1878,
made very little gain fromt the lowest point in 1879, but
in 1880 leaped up at once, becoming the largest for six years.
Expenses made a similar leap, yet not so far but that net
earnings per mile were the largest since 1871. So the per-
centage on the capital formed by the net earnings decreased
continuously from 1871 to 1877, and since 1877 has increascd,
and most of all last year, when it became just 5 per cent,
which is as good an average as most European countries
exhibit; this has been exceeded only in 1871 and 1872.

@ e
Fertility of Volcanic Soils.

The rapid and exceptional fertility in volcanic soils, such
as those about Mount Etna, has been attributed to a super-
abundance of phosphoric acid. M. de Gasparin, however,
is led to rcject this view. An exuberantly fertile garden
between Catania and Nicolosi contains, he finds, only two-
thousandths of phosphoric acid; fertile land at Nimes and
Caen has hardly more thanone-thousandth., Other cascs are
given. The rapid production of the land about Etna he con-
siders to be due mainly to the continuance of muddy forma-
tions and the climate, which hastens the decomposition of
lava, so that the supply of organic materials is presented or
formed with exceptional promptitude,
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DECISIONS OF THE COURTS RELATING TO PATENTS.
Supreme Court of the United States.

WEBBER %8. VIRGINIA.

1. TAXATION — LICENSE — SALE OF MANUFACTURES —
PATENT.— A State may require the taking out of a license
for the sale of a manufactured article, and the fact that the
article is produced under a patent will not defeat this
power.

2. COMMERCE—TAXATION AGAINST NON-RESIDENT MANU-
FACTURER.—A tax upon the manufacturers of another State,
while those of the State itself are free from such taxation, is
invalid, since it discriminates against the rights of the non-
resident manufacturer, and violates the constitutional pro-
vision vesting all commercial control in the Federal Govern-
ment.

In error to the Supreme Court of Appeals of the State of
Virginia.

In May, 1880, the plaintiff in error, J. T. Webber, was
indicted in the County Court of Henrico County, in that
State, for unlawful seiling and offering for sale in that
county to its citizens certain machines known as ¢ Singer
sewing machines,” which were manufactured out of
the State, without having first obtained a license for that
purpose from the authorities of the county or having paid
the tax imposed by law for that privilege. The indictment
was founded upon the forty- the and forty-sixth sections of
the revenue law of the State, which are as follows:

45. Any person who shall sell or offer for sale the manufac-
tured articles or machines of other Siates or Territories, un-
less he be the owner thereof and taxed as a merchant, or take
orders therefor on commission or otherwise, shall be deemed
to be an agent for the sale of manufactured articles of other
States and Territories, and shall not act as such without
taking out a license therefor. No such person shall, under
his license as such, sell or offer to sell, such articles through
the agency of another, but a separatelicense shall be required
from any agent or employe who may sell or offer to sell such
articles for another. For any violation of this section the
person offending shall pay a fine of not less than fifty dollars
nor more than one hundred dollars for each offense.

46. The specific license tax upon an agent for the sale of
any manufactured article or machine of other States or Ter-
ritories shall be twenty-five dollars, and this tax shall give
to any party licensed under this section the right to sell the
same within the county or corporation in which he shall
take out his license; and if he shall sell or offer to sell the
same in any other of the counties or corporations of this
State he shall pay an additional tax of ten dollars in each of
the counties or corporations where he may sell or offer to sell
the same. All persons, other than resident manufacturers
or their agents selling articles manufactured in this State,
shall pay the specific license tax imposed by this section.
(Acts of Assembly, 1875 and 1876, p. 184, chap. 162, secs. 45,
46.)

To the indictment the accused pleaded ‘“not guilty;” and
on the trial it was proved that he had sold and offered tosell
sewing machines in Henrico County, as charged, but that at
the time he was acting as an agent or employe of the Singer
Manufacturing Company, a corporation created under the
laws of New Jersey; that this company had a place of busi-
ness in Richmond, Virginia, where it was licensed as a resi-
dent merchant for the year beginning May 1, 1880, and had
paid the required license tax and where it kept a stock of
machines for sale; that the machines sold by the accused
were the property of the company, and were manufactured
by it out of the State and in accordance with specifications
of a patent of the United States granted in 1879 to one W.
C. Hicks, and by him transferred to the company. It also
appeared that the accused had not taken out a license to sell
the machines in Henrico County, and was not himself taxed
as a merchant, and had not taken orders for the machines on
commission or otherwise. On the trial his counsel requested
the court to instruct the jury that if they believed the Singer
Manufacturing Company had paid for a general merchant’s
license for the year beginning May 1, 1880, and received such
license, or that the machines sold were constructed accord-
ing to the specifications of the patent held by the company,
and that the accused was acting in the sales made only as its
employe, he was entitled to a verdict of acquittal. The court
refused to give these instructions, and, at the request of the
attorney for the Commonwealth, instructed the jury, in sub-
stance, that 1f they believed the accused had, at different
times within the year previous to the indictment, sold or
offered to sell in Henrico County to its citizens Singer sew-
ing machines manufactured beyond the State, and at the time
he was neither the manufacturer himself nor the owner of
them, and was not taxed as a merchant in the county, and
had not taken orders therefor on commission or otherwise,
and had not obtained a licenseto sell the same in the county,
and had not paid to the proper officer the tax imposed by
law for selling the same in that county, they should find him
guilty. The jury found the accused guilty, and he was
sentenced to pay a fine of fifty dollars, besides costs. On
appeal to the Circuit Court of the county this judgment was
affirmed, and on further appeal to the Supreme Court of
Appeals of the State the judgment of the Circuit Court was
affirmed. To review the latter judgment the case isbrought
here on writ of error,

Field, J.:

In the County Court, where the accused was tried, the
only defense presented by his instructions was that he was
acting as the agent of the Singer Manufacturing Company,

which had a license from the State as a resident merchant in
Richmond to sell the machines, and also held a patent of the
United States authorizing it to manufacture and sell them
dnywhere in the United States. To this defense the answer
is obvious. The license being limited to the city of Rich-
mond gave no authority to the company to sell the machines
elsewhere, and of course gave none to its agent. Besides
the question as to the extent of the territorial operation of
the license depended upon the construction given by the
Court of Appeals of the State to the statute, and its decision
thereon is not open to review by us; and the right conferred
by the patent laws of the United States to inveuntors to sell
their inventions and discoveries does not take the tangible
property, in which the invention or discovery may be
exhibited or carried into effect, from the operation of the tax
and license laws of the State. The combination of different
materials so as to produce a new and valuable product or
result, or to produce a well-known product or result more
rapidly or betterthan before, which coustitutesthe invention
or discovery, cannot be forbidden by the State, nor can the
sale of the article or machine produced be restricted except
as the production and sale of other articles for the manufac-
ture of which noinvention or discovery is patented or claimed
may be forbidden or restricted.

The patent for a dynamite powder does not prevent the
State from prescribing the conditions of its manufacture,
storage, and sale, so as to protect the community frcm the
danger of explosion. A patent for the manufacture and sale
of a deadly poison does not lessen the right of the State to
control its handling and use. The legislation respecting the
articles which the State may adopt after the patents have
expired it may equally adopt during their continuance. It is
only theright to the invention or discovery—the incorporeal
right—which the State cannot interfere with. Congress
never intended that the patent laws should displace the police
powers of the States, meaning by that term those powers by
which the health, good order, peace, and general welfare of
the community are promoted. Whatever rights are secured
to inventors must be enjoyed in subordination to this gene-
ral authority of the State over all property within its limits.
These views find support in the language of this court in
Patterson vs. Kentucky (97 U. 8., 501; 7 Reporter, 353).
accordance with the views there expressed we can find no
objection to the legislation of Virginia in requiring a license
for the sale of the sewing machines by reason of the grant of
letters patent for the invention. There is, however, an
objection to its legislation arising from its discriminating
provisions against non-resident merchants and their agents,
and this is presented by the instructions given to the jury at
the request of the attorney of the Commonwealth. The
forty-fifth section of the revenue law declares ‘‘ that any per-
son who shall sell or offer for sale the manufactured arti-
cles or machines ot other States or Territories, unless he be
the owner thereof and taxed as a merchant, or take orders
therefor, on commission or otherwise, shall be deemed to be
an agent ” for the sale of those articles, and shall not act as
such without taking out a license therefor. A violation of
this provision subjects the offender to a fineof not less than
fifty dollars nor more than one hundred dollars for each
offense. The forty-sixth section fixes the license tax of the
agent for the sale of such articles at twenty-fivedollars. The
license only gives him a right to sell in the county or corpo-
ration for which it is issued. If he sells or offers to sell in
other counties or corporations he must pay in each an
additional tax of ten dollars. The section then declares
that—

¢ All persons other than resident manufacturers or their
agents selling articles manufactured in the State shall pay
the specific license tax imposed by this section.”

By these sections, read together, we have this result: The
agent for the sale of articles manufactured in other States
must first obtain a license to sell, for which he is required to
pay a specific tax for each county in which he sells or offers
to sell them, while the agent for the sale of articles manu-
factured in the State, if acting for the manufacturer, is not
required to obtain a license or pay any license tax. Here
there is a clear discrimination in favor of home manufacturers
and against the manufacturers of other States. Sales by
manufacturers are chiefly effected through agents. A tax
upon their agents when thus engaged is therefore a tax upon
them, and if this is made to depend upon the foreign charac-
ter of the articles—that is, upon their having been manufac-
tured without the State—it is to that extent a regulation of
commerce in the articles between the States. It matters not
whether the tax be laid directly upon the articles sold or in
theform of license for their sale. If by reason of their foreign
character the State can impose a tax upon them or upon the
person through whom the sales are effected, the amount of
the tax will be a matter resting in her discretion. She may
place the tax at so high a figure as to exclude the introduc-
tion of the foreign article and prevent competition with the
home product.

It was agaiust legislation of this discriminating kind that
the framers of the Constitution intended to guard when they
vested in Congress the power to regulate commerce among
the several States. In Welton vs. Missouri we expressed at
length our views on the subject, and to our opinion we may
refer for their statement. No one questions the general power
of the State to require licenses for the various pursuits and
occupations conducted within her limits and to fix their
amount as she may choose, and no one on this bench—cer-
tainly not the writer of this opinion—would wish to limit or
qualify it in any respect, except when 1ts exercise may
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impinge upon the just authority of the Federal Government
under the Constitution or the limitations prescribed by that
instrument; but where a power is vested exclusively in that
Government, and its exercise is essential to the perfect free-
dom of commercial intercourse between the several States,
any interfering action by them must give way. This was
stipulated in the indissoluble covenant by which we became
one people.

In a recent case we had occasion to consider at some length
the extent of the commercial power vested in Congress, and
how far it is to be deemed exclusive of State authority.
Referring to the great variety of subjects upon which Con-
gress under that power can act, we said that—

¢‘Some of them are national in their character and admit
and require uniformity of regulation, affecting alike all the
States. Others are local or are mere aids to commerce, and
can only be properly regulated by provisions adapted to
their special circumstances and localities. Of the former
class may be mentioned all that portion of commerce with
foreign countries or between the States which consists in the
transportation, purchase, sale, and exchange of commo-
dities.

Here there can, of necessity, be only one system or plan of
regulations, and that Congress alone can prescribe. Its non-
action in such cases with respect to any particular commodity
or mode of transportation is a declaration of its purpose that
the commerce in that commodity or by that means of trans-
portation shallbe free. There would otherwise be no security
against conflicting regulations of different States, each dis-
criminating in favor of its own products and citizens and
against the products and citizens of other States.”—(County
of Mobile vs. Kimball, 102 U. 8.)

Commerce among the States in any commodity can only
be free when the commodity is exempted from all discrimi-
nating regulations and burdens imposed by local authority
by reason of its foreign growth or manufacture.

Reversed and remanded.

_—_ e —
A Large Electro-Magnet,

MM. Von Feilitzsch and W. Holtz have recently made, for
the University of Greifswalde, an electro-magnet of enormous
dimensions. The price of a bar of iron made in one single
piece would have been too expensive, while, on the other
hand, in a system formed of several pieces poles become
developed at the contacts. The electro-magnet was, there-
fore, constructed of 28 plates of iron, 7 millimeters thick,
bent into a horseshoe shape, and of a size such that their
combination formsa cylinder 195 millimeters in diameter.
These plates are varnished, in order to avoid the formation
of extra currents; theyare connected together by iron bands,
and so arranged as to form a cylinder of uniform diameter.
The total height is 125 centimeters, the distance between the
poles 596 millimeters; the total weight 628 kilogrammes. The
magnetizing helix is composed of 100 kilogrammes of plates
of copper, forming 15 layers, insulated from one another by
gutta percha.

Outside there are 175 kilogrammes of wire, 2 millimeters
thick, forming 5 double layers of wire, and the extremities
of the different parts of the circuit communicate with ter-
minals fixed on insulated columns, which allow of any
required connections being made. The poles are topped with
two plates, 33 millimeters thick, which can be set at any
required distance apart, and are capable of carrying various
accessories. A movable plate, placed between the two
branches, can be placed at any convenient height for the
experiments. With this apparatus, excited by 50 small
Grove cells, it was possible to melt in two minutes 40
grammes of Wood’s metal by Foucault’s experiment, and if
the poles were set close, the resistance stopped the movement
in spite of the tension of the driving band. It is very easy
to show the rotation of the plane of polarization in heavy
glass, when the latter is traversed by a ray of light, etc. In
this apparatus, as has been pointed out, the bar of iron
weighs 628 kilogrammes, and the wire 275 kilogrammes,
while in the one constructed by Pliicker, and which was the
largest existing, the weights were only 84 and 35 kilogrammes
respectively.— Les Mondes.

—_—— ittt P ey
A Mountain Steamer.

Steam navigation among the mountain ranges of Colorado
is one of the peculiarities of that wonderful region. A
Denver paper says: ‘“ A sail over the placid and translucent
waters of Twin Lakes will convince the traveler that Colo-
rado affords some of the most beautiful aquatic scenery in
nature. Twin Lakes are located three miles from Twin
Lake station, Denver and South Park Division U. P. Rail-
way, or 157 miles southwest of Denver, at the eastern base
of the Sawache Range, at an elevation of 9,333 feet above
the level of the sea. The lower lake covers 1,525 and the
upper 475 acres, and they are united by a small, swift, clear
stream, about half a mile in length, which winds through
grassy meadows, studded with scattering shade trees, afford-
ing delightful picnic or camp grounds. On the north stands
Mount Elbert, altitude 14,360 feet above the sea, or 5,027
feet above the lakes. Directly opposite (at the south side of
the Lakes) are the Twin Peaks, also giants of the Rocky
chain. The sheets are, therefore, thoroughly mountain-
locked. The mountains last named are clothed with rare
foliage and are full of game. The lakes abound in trout.”
The paper above quoted says the little steamer plying on
Twin Lakes ‘“has the distinguished honor of being nearer
to Heaven than any other craft in the wide, wide world.”
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Buginess and Levsouyl,

The Chargefor Insertion under this head ts One Dollar
a line for each insertion ; about eight words to a line.
Adwvertisements must be received at publication office
asearly as Thursday morning to appear in next issue.

The consumption cure of the age is certainly Van
Beil’s * Rye and Rock.”

To Marble Workers.—Good opening for a yard; small
capital required. Address A. Gregg, San Sala, Texas.

Wanted—A competent Card Room Overseer for 120
Lowell cards. Address, with reference and wages ex-
pected, Natchez Cotton Mills, Natchez, Miss.

‘When your boiler front is covered with mud from the
try cocks, it is a sure sign that no time should be lost
in applying Hotchkiss’ Mechanical Boiler Cleaner. Send
for circular. 84 John St., New York.

The city of Natchez is contemplating the erection of
water works, and solicits communications and estimates
from parties engaged in that line. Address Henry C.
Griffin, Mayor, Natchez, Miss., Lock Box 258.

Party owning Sash, Door, and Blind Factory, wishes
to add to his manufacture some Specialty (a good patent
preferred) which will meet with large and profitable
sales. Address X. Y. Z., Crown Point, N. Y.

Agricultural Engines for sale cheap by S. J. Benedict,
East Randolph, N. Y.

Peck’s Patent Drop Press. See adv., page 76.

For Sale.—Turret Lathe, with Chaser Bar. No. 1 and
4 Root Blowers. B. & W., 21 N. 3d St., Phila., Pa.

Tarred Roof’g,Sheath’g Felts. Wiskeman,Paterson,N.J.

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

List 26.—Description of 2,500 new and second-hand
Machines, now ready for distribution. Send stamp for
the same. 8. C. Forsaith & Co., Manchester, N. H.

Combination Roll and Rubber Co., 27 Barclay St.,
N. Y. Wrineer Rolls and Moulded Goods Specialties.

Punching Presses & Shears for Metal-workers, Power
Drill Presses, $25 upward. Power & Foot Lathes. Low
Prices. Peerless PPunch & ~hear Co.,1158.Liberty St.,N.Y.

Improved Skinner Portable Engines. Erie, Pa.

The Eureka Mower cuts a six foot swath easier than
a side cut mower cuts four feet, and leaves the cut grass
standing light and loose, curing in half the time. Send
for circular. Eureka Mower Company, Towanda, Pa.

Pure Oak Leather Belting. C. W. Arny & Son, Ma-
nufacturers. Philadelphia. Correspondence solicited.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Wood-Working Machinery of Improved Design and
Workmanship. Cordesman,Egan & Co., Cincinnati, O.

Experts in Patent Causes and Mechanical Counsel.
Park Benjamin & Bro., 50 Astor [louse. New York.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., I’hiladelphia. Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Company, limited, Erie, I’a.

National Steel Tube Cleaner for boiler tubes. Adjust-
able,durable. Chalmers-Spence Co.,10 Cortlandt St.,N.Y.

Corrugated Wrought Iron for Tires on Traction En-
gines, ete. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g. Pa.

Best Oak "Tanned T.eather Beling. Wm. F. Fore-
paugh, Jr.. & Bros., 531 Jefferson St., Philadelpbia, Pa.

For best Duplex Injector, see Jenks’ adv., p. 60.

Nickel Plating. —<ole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
etc. Hanson & Van Winkle, Newark, N. J., and 92 and 94
Liberty St., New York.

Presses, Dies, Tools for working Sheet Metals, etc.
Fruit and other Can 1'ools. E. W. Bliss, Brooklyn, N. Y.

4to 40 H. P. Steam Engines. See adv. p. 61.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 78.

Houghton's Boiler Compound contains nothing ,that
can injure the i‘fon.but it will remove scale and prevent
its formation. Houghton & Co., 15 Hudson St., N. Y.

Long & Allstatter Co 's Power Punch. See adv., p. 77.
For Mill Mach’y & Mill Furnishing, see illus. adv. p. 77.

For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling. see Frisbie’sad. p. M.

Safety Boilers. See Harrison Boiler Works adv., p. 93.
Saw Mill Machinery. Stearns Mfg. Co. See p.78.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 93.

Rollstone Mac. Co.'s Wood WorkingMach'y ad. p. 4.
For Machinists® Tools, see Whitcomb’s adv., p. 94.

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner
& O’Brien, M’f’rs, 23d St., above Race, Phila., Pa.

Turbine Wheels; Mill Mach’y. O.J.Bollinger,York,Pa.

For best Portable Forges and Blacksmiths’ Hand
Blowers, address Buffalo Forge Co., Buffalo, N. Y.

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability. Write for in-
formation: C. H. Brown & Co., Fitchburg, Mass.

Ball’s Variable Cut-off Engine. See adv., page 108.
Clark Rubber Wheels adv. See page 108.

Brass & Copper in sheets, wire & blanks. See ad. p. 109.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia, Pa., can prove b& 15,000 Crank Shafts, and
10.000 Gear Wheels, now in use, the superiority of their
Castings over all others. Circular and price list free.

The Twin Rotary Pump. See adv., p. 78.

Wren's Patent Grate Bar. See adv. page 109.
Diamond Saws, J. Dickinson, 64 Nassau St., N. Y.
Berryman Feed Water Heater. See illus. adv., p. 110.

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

Eagle Anvils, 10 cents per pound. Fully warranted.

Geiser’s Patent Grain Thrasher, Peerless, Portable,
and Traetion Engine. Geiser M’f’g Co.,Waynesboro, Pa.

Tight and Slack Barrel machinery a specialty. John |

Greenwood & Co., Rochester, N. Y. See illus. adv. p.109.

Baxter Wrenches fit peculiar corners. Indispensable
to first-class mechanics. Greene, Tweed & Co., N. Y.

For the manufacture of metallic shells. cups, ferrules,
blanks, and any and all kinds of small press and stamped '

work in copper, brass, zing, iron, or tin, address C. J. God-
frey & Son, Union City, Conn. The manufacture of small

wares, notions, and novelties in the above line, a spe- :

cialty. See advertisement on page 62.
Houston’s Sash Dovetailing Machine. See ad., p.110,
Comb’d Punch & Shears; Universal Lathe Chucks, Lam-

bertville Iron Works, Lambertville, N. J. See ad. p. 94. .

Pat. Steam Hoisting Mach’y. See illus. adv., p. 110.

New Economizer Portable Engine. See illus. adv. p. 110. |

Lathes, Planers, Drills, with modern improvements.
The Pratt & \Whitney Co., Hartford, Conn.

Rue’s New ¢ Little Giant® Injector is much praised
for its capacity, reliability, and long use without repairs. !
Rue Manufacturing Co., Philadelphia, Pa.

The Sweetland Chuck. See illus. adv., p. 109.

For Shafts, Pulleys, or Hangers. call and see stock
kept at 79 Liberty St., N. Y. Wm. Sellers & Co.

Wmn. Sellers & Co., Phila., have introduced a new
injector, worked by a single motion of a lever.

The Common Sense Dry Kiln prevents check, warp,
or hardened surface. See St.Albans M’f’g Co.’s adv.p.60.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of Solo-
man’s Parallel Vise, Taylor. Stiles & Co..Riegelsville.N.J.

Don’t buy a Steam Pump until you have written Val-
ley Machine Co., Easthampton, Mass.

Linen hose, rubber hose, cotton, rubber, and leather
belting. Greene, Tweed & Co., 118 Chambers St., N. Y.

Use the Vacuum Oils. The best car, lubricating, en-
gine, and cylinder oils made. Address Vacuum Oil Co.,
No. 3 Rochester Savings Bank., Rochester, N. Y.
Skinner’sChuck. Universal, and Eccentric. See p. 106.

HINTS 'TO CORRESPONDENTS.

No attention will be paid to communications unless
accompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given to inguirers,

‘We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and thepage, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol. be expected to spend time and Jabor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred to in these columns may be had at this
office. Price 10 cents each.

(1) C. & Co. write: 1. We have a 6 horse
hoiler which we use to run off our newspaper one day
each week. Which would be best for the boiler, to blow
it off each week, or to permit it to stand with the usual
amount of water in it ? Shouid it stand empty or filled ?
A, If you use fresh water, keep the water in the boiler,
and aftersteam is blown off close all openings till you
wish to use it again. 2. Which is the best method of
preserving small rubber hose when not in use? A.
Keep it in water.

(?) X. F. asks how to clean'a rusty gun and
make it shine brightly. A. Plug the barrel, and rub and
sconr with fine emery moistened with dilute sulphuric
acid (acid 1, water 5), then with emery and oil, and
finally with a woolen rag and oil. 2. What is a good
and durable wash, silver or nickel, fora gnn? A. We
know of no practical way of putting on a good coating
of nickel or silver by wash. 8. Give me a recipe to sil-
ver or nickel-plate a brass telegraph instrument. A,
Seearticles on these subjects on pp. 153, vol. xliii., and
81, vol. xliv. 4. What is a good thing to clean and
polish up brass? A. Scour with a little oxalic acid,
then with a little fine emery and oil.

3) J. L. M. asks how to construct a box
forholding electroplating solution and articles while
being plated. How large should the box be to be sup-
plied with electricity from one-half pint bichromate bat-
tery ? How must I connect the wires of the battery with
the box ? A. It depends upon what solution the bath
consists of. See instructions for makingtanks, etc., for
electroplating baths in articles on nickel plating and
electro-metallurgy, pp. 153, vol. xliii, 81, 3, 33, 116, and
133, vol. xliv., SCIENTIFIC AMERICAN.

(4) J. B. A. asks: What mixture shall I
use to stain a white ash fishing pole a very dark brown.
It has already had a coat of varnish ? A. Boil 14 lb,
Vandyke brown, and 2 oz. carbonate of sodain 12 oz.
of water, and add 14 oz. of bichromate of potassa; or
use a weak aqueous solution of permanganate of potasea
in water. It is better toremove the varnish first with
sandpaper, and varnish after staining.

(5) F. V. asks: 1. Is there anything I can
mix with aniline that T can paint on pearl with that will
penetrate as a die and leave the color in the butiton ?
A. There is no available mordant. You can use gum
water, or colorless French spirit copal or damar varnish |
as’ a vehicle. 2. Can you tell me how to etch pearl ?
‘What is a good cement to fasten cut steel on pearl and
glass ? A. You will find the information on pearl and
pearl inlaying which recently appeared in this paper.
3. I have some cut steel that has rusted after being fast-
ened onpearl. Canyou tell me of something that will
takethe rust off and not hurt the pearl ? A. Use a
little oil and emery flour. 4. Is there any way to soften
pearl to make it cat easy ¢ A. No.
way to paint with nitrate of silver so it will not spread

5. Is there any |

afterputting it on ¥ I also find some difficulty in mak-
1 ing the silver go on only in spots; it acts as water does
on a greasy surface. A. You can mix the silver solu-
tion with alittle gum water to prevent spreading.

6) R. E. M. writes: I have been told by
engineers that beef tallow used in a steam engine cylin-
der would cause the follower and piston heads to wear in
holes. We use tallow in our cylinder, and cavities large
I enough to lay the finger in have appeared in the follower.

Do you think it is from the above reason, and why does
| tallow have this effect ? What is the best lubricant for
| steam cylinder, and where can it be obtained ? Is bees-

| wax or black lead good to nsein a cylinder? A. Tallow,
| when submitted to the action of live steam for a time,
is partially decomposed, and several fatty acids are libe-
' rated which corrode the hot metal. If the cylinder
‘ requires it use best mineral sperm oil ground to a thin
| paste with finest graphite. See Lubricators, page 4,

- current volume. For addresses of dealers in cylinder
: oils see our advertising columns.

| (0 C E R. asks how to make a good
green writing ink. Have tried the receipt in SuPPLE-
MENT, No. 158, and get only a pale yellowish green. A.
Make a strong solution of one of the aniline coal tar
greens in water.

8) A. C. B. writes: I wish to set an
engine, and think of setting on a concrete foundation.
Sand and gravel are not more than forty feet distant;
Stone for building purposes abont a mile and a half.
Will concrete make as good a foundation as stone? If so,
what cement is best, and how prepare and proceed ?
Engine is 734x18 inches, and runs 300 revolutions per
minute, running circular saw. A. We recommend you
to use stone; concrete, if not of the very best, will be
apt in time to give way under the action of the engine.

9 R. A. R. writes: 1. I am building a
grain elevator, in which the grain will be lifted to a
height of about. 45 feet from the pit, and it is desirable
that the elevator head should be, as nearly as possible,
perpendicularly over the foot. Would a slope of two or
three feet in that height be sufficient # And would it dis-
charge properly with that slope if run at from 150 to
180 feet to the minute ¥ A. Noj buckets would not de-
liver. Speed of buckets should be at least twice 180
feet per minute. 2. What width of rubber or leather
belting would be required to drive the above, the belt
running at 180 feet to the minute, over a 16 inch pulley
on elevator shaft at top, and driven bya 3footpulley at
bottom (distance between the pulley shafts 30 feet),
the power being one horse? A. 8 inches wide; the
upper pulley should be nearly or quite 4 feet diameter.
3. Which would be the best for the last mentioned belt,
rubber or leather ? A. Rubber.
per hour should one horse be able to elevate to the
height mentioned, making a fair allowance for friction,
ctc. ? A. About 116 bushels per minute, at a speed of
530 feet.

(10) C. asks: 1. When a belt between two
pulleys runs true and even on one of the pulleys and has
a tendency to run off the other, the presumption is that
the shaft of the latter is not level, and if so, will the
belt run off the higher or the lower edge of the pulley ?
A. Thetwo edges of the belt run at different velocities
and the belt travels toward the side runni.g at the
highest velocity. 2. Why isit that the same belt has
sometimes a tendency to run off the same side of both
pulleys ? A. Probably because the two sides or edges
of the pulleys have different diameters. 8. Is there
any cheap publication which gives all necessary informa-
tion respecting belting, its strength, the best methods
of lacing, etc.? A. ‘* Cooper’s Use of Belting,” price
about $3.50.

(11) C. M. K. asks: Can you give me some
good and cheap plan of making a *‘bar photometer ™
for testing the candle power of gas or other light ? A.
See photometers and photometry, in Nos. 64, 30, 44, 8,
43, 236, 234, and 253,SCIENTIFIC AMERICAN SUPPLEMENT.

(12) L. C. (Razan) says in regard to silver-
plating large articles with a small bath: I have often
silvered, with a sponge, verylarge objects for which I
had no vessel big enough, and the matter is very simple.
I take the anode (copper wire) and wind it around
a wooden stick, connecting the object (as cathode)
with the negative (zinc) pole. Thetwoare then brought
into contact and kept moist with a sponge dipped in
the plating bath. In this way plate either brass, Ger-
man silver, or Britannia metal, to any thickness desired.

(18) W. L. writes: I bhave noticed in
several answers to correspondents and in at least one
article in your valued paper an allusion to what they call
the whitewash on the “ White House.” As I know
something of that preparation I think it proper that I
inform you and your many readers. About the year
1836, John Ogden Dey, Esq., a maternal uncle of mine,
visited Washington. He was a man of very observant
habits, and in his inspection of the White House and
the old Capitol building (the central part of the’ Capi-
tol as it now stands) he found that the stone of which
it was erected was being acted on severely by the
weather, the outside of the stones had splintered by ex-
posure and contraction and the disintegrative effect of
the atmosphere to such an extent as to seriously threaten
its permanency. He sought the Committee on Public
Buildings and proposed to remedy the evil, not with
stucco, but with a cement waslf. After a full interchange
of opinion he was empowered to send the material and
instructions to Washirgton, which he did; and it was
putonthenextyear,and hasstayed there ever since, pro-
tecting the building material effectually. The informa-
tion wag given without fee or reward. The old man has
" passed away long since, and, in justice to his memory,
as wellas to inform the public, I have penned this. The
material used was ** Onondaga Hydraulic Cement,”’ from
i State of New York, mixed with a small amount of glue

and with milk, the exact proportions T do not now re-
;member. I have seen several brick houses covered

with this cement that has stood all kinds of weather for
i years. Some I'have in mind were washed thirty-five
| years ago, and still retain the full coat and look as well
as when put on. The cement has to be applied soon
after it is mixed, and put on as thick as the brush will
carry it. Sometimes two or more coats are required.
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4. How many bushels !

(OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
July 19, 1881.
AND EACH BEARING THAT DATE,
| Those marked (r) are reissued patents.]

A printed copy of the specification and drawin, f of any
patent in the annexed list, also of any patent issued
since 1866. will be furnished from this office tor one dol-
lar. In ordering please state the number and date of the
pal .ent desired and remit to Munn & Co., 837 Park Row,

New York city. We also furnish copies of patents
granted prior to 1866; but at increased cost. as the speci-

cations not being prmted. must be copied by hand.

Abdominal supporter, J. Diel
Advertising device, J. O. Belknap

Alloys for anodes, producing, W. Frishmuth. 244,445
Auimal trap, R. Elliott........ ... oo o0 ol 244,572
Anvil, punch,and shears, combined.11.A.Schneek-

11113 1500 00 6000060866000000066500300006308380603065 244,488
Auger, portable steam, ‘W. F. Leach. ... 244,629
Axle. vehicle, W. S. Platt ......... . 244,661
Badge, P. 8. Hoffman 244,457
Bale tie,J. L. Griftin.... .. 244,591
Baling press, A. D. Cbannell 244,547
Baling press, J. N. Grant... . 244438
Beads, machine for stringing, W. Halstenbach.... 244452
Bed bottom, spring, J. Lokie . 44,633
Bed, hospital. Jensen & Olsen. ...........ceeeeeeenen 244,612
Bedstead, wardrobe, E. N. Doring. . 244,567
Binder, temporary, A. F. Shorey.. 244,678
Rlast furnace, J. M. Hartman... 244,454

®Blast furnace, P. L. Weimer. 244,408
Blow pipe. M. H. Knapp 244,623
Board. See Telephone switch board. Vignette
board.
Boiler. See Steam boiler.
Boiler feeder, automatic, B. T. Babbitt ..o 24418
Boiler furnace, straw burning, A. A. Culver....... 244,436
Bolting chest, A. P.Gross.........coovvvene cuarinnns 244,389
Bolting cloths, tightening, I. Dick 6o 244,383
Book rest, J. Swartz.............oceieiiin . 244406
Boot treeing machine, T. Barrett..... 244,423
Boot treer’s rub stick. T. Barrett et al . 244,110
Box. See Locomotive fire box.
Box for ruching. laces, etc., A. Back...... . 244,519
Boxes, manufacture of, W. H. Allen (r). 9,815
Bracelet, E. A. Thiery .. 244,687
Button. O. C. Devereux .. 244,560
Button and stud. C. A. Fautz.. v 244441
Button, sleeve, D. F. Adams.. g . 244304
Calendar, revolving, G. F. McIndoe....... . 244,469
Can. See Sheet metal can.
Can filling machine. H. J. Clark veo 244,378
Car brake, A. C. Springer..... . .. 244,495
Car coupling, A. A. Armitage.. .. 244,366
Car coupling. A. M. Béchard . .. 44.424
Car coupling, J. R. Nickols... .. 244650
Car door lock, C. W. Preston. .. 44,665
Car, freight, F. Klier..... .. 44,622
Car heater, W. C. Baker.. .. 244,522
Car motor, street, J. S. Lewns . 244,631
Car propulsion, apparatus for street, J. 8. Clme . 244,713
Car seats, limb support for. C. Beggs.. 244,529
Car starter, R. C. Smith 00 5 . 244,680
Car, stock, C. G. L. Frik 244,444
Car wheel, A. M. Wright......coovviiieiiiiennnnnnnn. 244,412
Carbureting apparatus,gasor air,J.W.Hoard et al. 244,387
Carburetor, J. Clingman. ...........cceevvveeenns oon 244,484
Card fillets. apparatus for covering cylinders with,

J.S.Dronsfield....... c..ooiiiiiiiii i, 244,568
Carding machines, mechanism for stripping the

flats of, G. H. Chandler. ........  ..... . 244,546
Carpet lining. machine for makmg.(} K. Stmson 244,496
Carpet roll core, G. S. Griffith, Jr.. coe. 244,593
Carriage seat, W. I’. Ginter 244,585
Carrousel, T. A. Carl .....covvviiiiiniiiiiiiiiineennns 244,316
Case. See Piano case. Shot case. Show case.

Cash register, W. C.Vajen.... ........cccevevniinen 244,692
Caster and corner clamp for trunks, combined,

W. B. Gould 244,447
Centrifugal machine, T. H. Miiller 244,473
Chain, ornamental, H. Wexel (r) 9.814
Chair. See Dental chair. Reclining chair.
Check register, Loomis & Yates.................... 244465
Chest. See Bolting chest.
Chimney draught mechanism, J. G. Miiller.... ... 44,472
Churn, 1. V. & J. R. Myers .. 244,647
Cider press, J. W. Arnold....... .. 44,516
Cigar machine, O. Hammerstein. . 244453
Cinder and dust arrester, J. F. Legate.. 244,630
Clasp. See Hitching clasp. Hook clasp. Safety

clasp.
Cleaner. See Steam boiler cleaner.
Clock escapement, C. Stahlberg............. ....... 244,684

Clocks, stem winding attachment for, C. Gullberg 244.451
Clutch. friction, B. Smith.... ... .. 244498
. 24417

Clutch, steam, T. Dill ... . .....ocevieee oun
Cock and faucet, self-closing, J. Broughton (r).... 9,816
Coffin handle socket, W. M. Smith.................. 244,681
Coke oven door, C. Beam ...... ....covviinnnnennnes 244,528
Coilar coupling, horse, A. D. Shepard .. . 244490
Collar fastening, horse, 8. Peters.. .. 244657
Corset, M. Adler.... .... ..o 244,511
Corset, L. A. Downs . .. 244385
Corset, D. H. Fanning.. .. 44,573
Cotton gin, D. D. Clark.. . 244549
Cotton press, Griffin & meome . 244,582
Coupling. See Car coupling. Collar coupling.
Crate for the transportation of fruit and live

stock, combination, Wilson & Henning 244,409
Cultivator, E. Barrows . 244,369
Dental chbair, A. W. Ross .. 244,487
Desk and folding wardrobe bed, combined, E N.

. 244,566

Die, R. A. Bacon.. 5 . 244,520
Dish washer, M. A. Brass. .........c. «oo. oeee . 244,540
Ditching machine, G. G. Lynch . 244,466
Ditching machine, F. Plumb .. 244,400
Door hanger, A. C. Arnold 244.418

Dredging machine, Parks & Freeman............... 244,480
Dropper. See Seed dropper

Dye tub, G. Yule
Egg poacher, L. E. Adams . 41,415
Electric lights, apparatus for treating carbon pen-

cils for, W. Sawyer (r) . 9807
Elevator and carrier, . Dockstader . 244 563
Emery or grinding wheels, mounting and support-

ing solid, E. R. Ware. ... .....ccooiiviiennnnnn. 244,699
Engine. See Hydraulic engine. Rotary steam

engine. IPaper pulp engine.

Envelope machine, A. A. Rheutan ... 244,485
Evaporator and drier. C. G. Till. . 244,499
Excavating machine. T. Dill.... . 44,018
Explosive blasting material, Faure & Trench..... 244,575
Extractor. See Stump extractor.

Eyeglasses, bow spring for. F. Terstegen.......... 244,686
Fabric. See Tubular fabric.

Fanning mill, Klassen & Schwarz............... ... 244.620

Fence wire, machine for twisting, H. N. Frentress 244,579
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Polishing compound, H. L. Haas. 244,595 = Telephone. electric. W. Main ....

Fence wire stretcher, A. H. Calkins. ............. 244375 | Polishing compound, H. L. Haas......  .......... 244,595 Telephone. electric. W. Main ........ccoeot vveennen 244,638
Fence wires to posts, device for attaching, T. S. Pooland billiard tables, pocket support for, A. W, ' Telephone switch board, T. W.Lane..... .. ... 244,625
‘Woodruff.... .. . Bailey....coovviiiiiit vit ceiiiiieanan 244368 Telephone switch board, Lane & Gleeson.......... 244,626
Filter, G. H. Moore... Preserving fruit juices, C. A. Axline 244,517 Telephonic transmitting instrument, E. T. Green-
Filter, P. Wells ...ooiiiiiiis ciiiieerieiiennneennennns 244701 | Press. See Cider press. Cotton press. i fleld 2445%
Fire in oil tanks, extinguishing, C. Barnes..244,421, 244.422 | Press, G. T1. Reynolds........cccevviiviiiiieeiinnnnns 244,672 ‘ Terret, overcheck. J. Hudson. . 244,458
Fire screen and fender, combined, J. C. Matthews 244,397 | Printer’s chase. adjustable, Snyder & Ivins. ..... 244.682 . Tether, horse tail, C. Shrewsbury... . 244,491
Fish, desalting the skins, bones, and tissues of i Propeller, vessel, R.Gawne ............ ....ccceuunne 244,582 Thermo-electric generator, C. A. Randall. . 244,666
salt, P. C. Vogellus...............cunee eeven..ee. 244502 ; Pulp for transportation and sale, manufacture of . Thrasher cylinder teeth, machine for threading,
Fly screen, R. C. Ludlow. . cee .. 244637 dried wood, S. M. Allen vee 244417 ! H. M. Smith..... .......euee. ... 244,679
Folding screen for beds, E. C. Johnson .. 244,613 | Pulping engines, etc., apparatus for actuating the : Thrashing machine, J. C. Hooven. . 244,605
Folding table,D. J. POWers..........ccceeu... .. 244,401 followers of wood, W. Jones............ccccuu.... 244,461 - Tie. See Bale tie.
Furnace. See Blast furnace. Regenerative fur- Pump,J. W.Douglas........cccee vivnvner aieenn 244384 , Tire, wheel, A. Brady ... 2443713
nace. Pump, J. Mayher . 244,641 Toe weight, J. Fenton ....... . . 244,386
Gas apparatus, J. 8. Wood.... .......... secensieas 244,705 | Pump, T. Rose ... 244613 Toy furniture, Pierce & Bernhard.. .. ... 244,658
Gate. D. H. Jarrardeee.e.eeeeeeneeeseeneeasesccnsnoees 244,611 | Pump, H. C. Taylor . 244497 ' Toy horse and wagon, F. W, Carpenter . 244,433
Generator. See Thermo-electric generator. ' Pump, force and suction, B. Branson (r) 9,810 " Toy savings bank, J. Murray.. ... 244,646
Glassand iron, composition of matter for moulded Pump, steam, M. Schultz (r)....... . 9818 Toy watch,J. G. Powell........ccevvvininiiniienennes 244,663
articles to resemble, K. Rosenzi . 244,486 | Pumps by compressed air, operating, E. Hill...... 244,603 ! Trap. See Animal trap. Sewer trap.
Glove fastening, E. Loewenthal..... . 244,632 | Quadrats, mechanism for cutting off and elevat- Trunk catch, G. Minchine....... coeiviiieiiieninnns 244,645
Glove fastening, J. B. Pings........... . 244,659 | ing lines of, Lorenz & Johnson.................. 244,636 , Tub. See Dye tub.
Grain and seed separator, I. Barnett ..... . . 244526 1 Rack. Sec Whisky rack. | Tubular fabric and the method of weaving tbe
Grain meter buckets. spring buffer for, J. G. F. L. Rail joint, C. I>. JohnSOn.....ccevveiviniiiiinnnennnn.. 244,460 ‘ same, W. H. Lord .. 244395
Dieter. . 244,562 | Railway, pneumatic, Bardwell & Nolan ........ ... 244 524 . Turn-table, C. & G. White.............. . 244,708
Gun, air, H. M. Quackenbush .... 244,484 | Railway signal apparatus, M. C. Bragdon ..... ... 244,430 ‘ Type distributing machine, L. K. Johnson . . 44721
Gymnastic apparatus, A. C., C. H., & J. 11. Gifford. 244.388 | Railway tracks, automatic switch for, Watson & i Type distributing machine, Lorenz & Johnson.... 244,125
Hame fastener, C. Hutchins.........coeeveenenes .7 244,609 L6 T 244,700 i Type distributing machines, carrier for, W. A.
Hames, combined draught eye and hold back for Rake teeth, apparatus for straightening, J . Lorenz et @l.  ....iieiiiiiiiiiiiiiiiiiiiiieaee, 244,124
harness, F. A. Bingham.........c.ccoviviiiiinnnnn 244,428 Hamblin......coovve viiivvnnnieans Cee eereieeas 244,597 ‘ Type in lines, machine for arranging, Lorenz &
Hammer, power, A. Beaudry.....ccceevvveeeeennnnn. 244,370 | Reclining chair, G. A. Keene...........c.couuvvvninnn 244,463 | JONNSON .evvnniiriiiiiriiiiiies tiriinneiianeeeaes 244,123
Hammers, nail holding and starting attachment Refrigerating apparatus and method of using the Type setting machine, W. A. Lorenz vee 244,634
for, G. C. Peeling ....cvvvviniiiieeiiinieiiennnnns 244,655 same, E. Hill 244,601 | Umbrella and parasol, W. Carter vee 244345
Hammock, V. P. TraQVers ....ccecvviereneeenennienns 244,690 | Refrigerating cars, method of and apparatus for ﬁ Urinal, R. P.Daggett.............. oeo 244,381
Handle. See Saw handle. cooling, E.Hill.....co. iiiiviiienis wneeeennens 244,602 ' Vehicle foot rest, C. F'. Stillman ...... ...cce.eee 244,403
Harness attachment, J. C. Covert.. . 244555 | &efrigerating chamber, W. Scott....cooeuivvennnne. 244.676 ‘x Vehicle running gear, J. Flerbrand .. 244,599
Harness check hook. J. Paar ....... . 244,653 | Refrigerator, Bundock & Mapel..... e, 204512 Vehicle spring, J. C. Crawford . 244380
Harness fastening, spring, H. M. Orcutt . 244475 | Refrigerator car, railway, A. F. & D. M. Higgs..... 244,456 | Vehicle, two-wheeled, D. B. Jackson.et al.....,.... 244,610 !
Harvester cutter bar, . C. Crees...... . 244,435 | Regenerative furnace, rotative, C. W. Siemens... 244,492 “ Vent for casks, J. Luger. N 244,396 |
Hay and grain elevator, E. M. Deane. . 244,715 | Register. See Cash register. Step or platform  Vignette board, C. W. Earle. vee 244,440
Heater. See car heater. register. Check register. | Wagon jack, H. T. West.. voo 244.505
Heater and feeder, T. Craney.......c.coeeve on aaus 244,556 | Reln holder, E. C. Clarke.......ccevee cevreevesnnennns 244,550 | Wagon spring, S. G. Clough (r). 9,813
Heating water by electricity, apparatus for, E. R. Riveting machine, G. Cumming. ... 244437 i Wagon spring, E. Horton (r). ..c....c.ee..t ... 9808
Whitney. ...ccovviiiiiens aenn . . 244704 | Rock drill, S. Hussey... .. . ... 244,608 ‘ ‘Wall paper, manufacturing, W. C. Walter.. vee 244,503
Hinge for landau tops, Johnston & Rasmussen... 244.616 | Rocking chair foot rest, L. K. Dutton. ... 244,570 | Washer. See Dish washer.
Hinge, lock, J. A. Klein.............. . 244621 ; Rotary steam engine, D. L. Cross......cceceeeeeennt 244 538 J ‘Washing machine, W. C. Johnson eee. 244,615
Hinge, spring, Boyden & Brown . . 2445539 | Rubber for packing, etc., sheet, G. K. Crawford... 244,557 ° Washing machine, T. M. Lane. ... 244464
Hinge, spring, W. Gilfillan....... . 244,584 | Saddle, C. TI. Veeder......ovveiiiiieinenenns “eee 244,693 ‘Washing machine, G. Work ........... . .o 44706
Hitching clasp, J. J. Burke. ... 244543 | Saddle girth fastening and harness buckle, Lan- ! Watch case fastening, J. M. Cookingbham.......... 244,553
11obby horse. A. Goodspeed .. 244,586 caster & Sears.......... . 244,624 | Watch trains, machine and device for end shak-
Hog cholera compound, Miller & Stover 244.643 | Safety clasp, F. Armstrong oo. 244,515 ing, C. E. Dodge ............. S 244,438
Hoisting engine, T. Dill. ................. . 244,716 | Safety pin, C. L. Norton.. Ceeeeeeieeaes . 244,651 | Water closet, \V. Blackwood, Jr. oo 244,535
Hoisting machine, W. B. Padgett......... ......... 244,654 | Sand and water break, Maxson & Buck..... ....... 214,640 | Water gate, J. S. Powers. ve.. 244664
Holder. See Lamp holder. Rein holder. Lead Sand mould and flask for moulding, M. Freeman. 244,413 Water motor, W. Lay.... .. 244628
and crayon holder. :ewing machine needle Sash balance, A. Anderson. ... 244513 | Weigher, automatic grain, C. Wais.. .. 244697
holder. Music book holder. Spoon holder. Sash holder, L. C. Strong.. ... 244405 | Wheelwright machine, C. Anderson. . 244,365
Hook. See snap hook. Saw handle, crosscut, J. Hilton.. ... 244301 | Whipstock, G. KiDg....vvuenennnnn. teereieeaiany . 44,619
Hook clasp, T. Armstrong. ........ . . 244514 | Saw handle, detachable, J. Hilton .... ... 234,390 ; Whisky rack for bonded warehouses, construction
Hops for brewing purposes, purifica’ Scale tor wagons, weighing, W. L. Yohn........... 244,709 of, T. J. Pottinger. ....... ceeee L .. 214662
WaAlKET et taeeierenanneienirioneenissesiosecssancns Scissors and pencil holder, combined, J. I1. Wood- Windwheel, A. Sherwood 244,677
Horseshoeing hammer, nail clincher, extractor, WAL o oveeeeiiiiieeiaaena reeeeeeerees aaee 244,508 | VWinding and twisting machines, etc., stop motion
etc., combined, R. M. Thompsoen... ............ 244,688 | Scraper, carth, A. R. Byrkett. Lo 244432 mechanism for,J. Boyd...oe.uvt viviiiiniiinen. 244,538
Hose c.upling, swivel joint ror. R. J. Gilmore..... 244,446 | Scraper,road,J. N. & T. Wallis. .........ccceen.. 244,698 | Windlasses, rope drum for, J. Knowlson, Jr. (r)... 9,806
House. See Ice house. Screen. See FKire screen. Fly screen. Folding Wirebarbing machine, J. H. COOD.veevrrirennnnnnns 244,554
Honse. B. R. Hawley. ......coviviine ceiiiiiinnnnnn, 244,455 screen. Wire fastener, 'I'. 8. Woodrufr...... L. 244410
Hub boring machine, Duffey & Vandenburgh..... 244.439 \ Screw, coffin, E. S. Wheeler............ PN 244,702 . Wire stretcher, . Z. Dafoe (r)......... 9,817
Hydrants, street connection for, M. Folliard...... 244,577 | Screw cutting device, W. L. Bergen 244,427 | Vire testing machine, E. E. & 1. Kilmer... ... 244,618
Hydraulic engine, C. Massi€ ...... ............ . 244,639 ‘ Seat. See Carriage seat. ‘ Wrench,J. H. Strickler. .. ....ccoeeeeivnnececcennens 244,685
Ice house, ice box. and refrigerator, J. Brauer.... 244,374 . Seed dropper and marker, J. S. Voorhees......... 244,694
Insulating material. W. I>. Dodson..... ........... 244,565 | Separator. See Grain and sced separator. ‘\
Iron or steel, dephosphorizing and otherwise puri- Sewes trap, W. Bedell....... ..ot veinieninns e oo 244,425 ’ DESIGNS
fying molten, J. Walker .... 244,696  Sewing and trimming fabrics, machine for, J. .
Jack. See Lifting jack. Wagon jack. BigCIOW...coiiiiiiiiis e 244.530 to 244,533 ‘ Bracelet, A. Wallace.... .. cceevveiinniennn. .

Sewing machine. J. H. Mooney
Sewing machine, button hole, J. S. Freese.

Joint. See Rail joint.
Jug cover, H. Wright

244,470 Carpet, T. J. Stearns.. .....
244578 | Finger ring, C. Krauss

... 244,413

Jute, preparing and bleaching, J. J. Sachs . 244674 | Sewing machine needle holder, J. Tisdale. 244,500 ‘ Glassware, H. Gerstmann... 12,363

Lamp, . A. Taber ....ivviviiiiinns vr vvvnnicinnns 244.407 - Sewing machines, loose pulley for, J. I. Reynolds. 244,671 : Knitted fabric, A. B. Dodge.. 2

Lamp, electric, C. G. Perkins................. 244,481, 244,482 | Shatts,. pillow block for, I. M. ScOtt....... cevun.... 244,489 | Parasol, A.Lyon.............

Lamp holder, electric, O. Kartzmark............... 244,462 ‘ Shears, M. C. Johnson...... ........ . 244614 ; Mirror frame, D. S. Plumb.

Tamp supporter, J. 1. Gramps... .. 241,589 . Sheet metal can, J. Solter.. ..... 241,683 | Sauce pan handle, L. & \V. H. Berger...coeieiiianns 12,361

Lamps, carbon holder for electric, Tregoning & ‘ Shoe, 1. Grabach........ ....cccouuuun ... 244588 ' Scales, face plate and frame for weighing, Lusk &
Maxim 244,501 | Shoe fastening device, S. G. Blackman.. ... 244534 ‘ HUEDDET. ... .. eirivinreinees vee sevenone vanee 12,366

Land leveling machine, R. A. McCord- Lo 244,467 | Shoes, ete.. fastener for, I..J. Saunders............ 244,675 Stoves, fire grate for oil, P. Hickisch........... .... 12,364

Lantern, E. 3. Requa. ........ccooeet . ... 244,670 ; Shoes. tool for removing buttons from, C. H. i

Lasting machine, G. W. Copeland et ai L. 244714 TerPANY v.uveeeenieeeennniernsnaeannns  seneennn . 244,498 |

Tatch, reversible, J. A. Owens... .-+ 244,477 Shot case and distributer, S. Booton.. . 244537 TRADE MARKS.

Lead and crayon holder, C. W. Boman . 244,429 | Show case, revolving, A. H. Hill.. .. . . 244,600

Lifting jack, S. M. BaIrd......cueevrners cevneennnns 244521 | Signal light, floating, R. Pintsch (F).........c..u.... 9,812 | Asthma cure. B. W. Hair & Son .. 8473

Lifting jack, H. W. GOOAWID....cevriver ovunnnee 244,587 | Skate, roller, W. H. BUSS ....c.cevvunereeennass oo 244,372 Beer, lager, Weber & Schillinger..... . - 8,490

Light. See Signal light. Skylight. Skylight, Campbe!l & Dunlevy. ... 244,711 Buttons, Williston, Knight & Co .. .. 8,492

Liquors,apparatus for purifying alcoholic, B. A. Snap hook, D. F. Laughlin......cccceee veveennnnnn. 244627 Chemicals, A. Pirz ...... ......... 8,489
OSZOOA . uiennreennnen sevneen seeeines teennneanns 244,476 | Snow and ice from streets, apparatus for remov- Cigarettes, Compagnie Laferme........ . -+ 8485

Lock. See Car door lock. Nut lock. Permuta- ing, O. F. BOOMET . ceuer coeeneniiinininnennnnn 244,536 Cigars,J. W. Love... ......... e 8,480
tion lock. Snow plow, L. Morgan. . 244,398 i Cigars, cigarettes, and smoking and chewing to-

Lock, J. H. BAIDES . ....vuvenneeereviiennneeeeennnnn. 944,525 | Soldering iron, J. Carroll , 24317  baceo, J. W.Love ... .......... : 8,487

Locomotive fire box. Kearney & Hawley ... 244392 ; Sole pressing machines, diaphragm support for, Cofree, roasted, E. & R. Mead, Jr., & Co 8,501

Mashing machine, F. Fiederlein.................... 24516 | T. H. & T. J. Gifford... 244,583 ' Dentifrice, liquid, S. R. Van Duzer.. 8,498

Mashing potatoes, etc., machine for, A. Hoguet.. 244,604 ' Spindle and means for supporting the same, C. H. Files and rasps, G. & H. Barnett. 8,499

Measure and weighing scale, combined, Graves & £ ChBpIMAD....... «eeeveerniiinieeens ceeann s 244,712 . Gin, bolland, U. Wolfe............ 8,506
Partrick - -+ 24449 | Spindles, making shell, C. H. Chapman.... ....... 244548 ' 11air dressing, 8. R. Van Duzer. .. 8,493

.. 8,486

j Horse powers, Aultman & Taylor Company..
.. 8,500

Measuring machine, cloth, E. F. Hassler
Lard, N. K. Fairbank & Co. .......cccceuuuennn

244,598 | Spinners’ staples, machine for opening and clean-

Mirror, toilet, F. J. Kaldenberg..............cc..... 244,617 ing, S. D. Keene....ooovvvevivnnennnnnnnns 244,393, 244,394 !
Milk or cream. can for transporting, J.G.Cherry (r) 9,811 | Spinning machine spindles, combined bolster and . Meat juice and a compound of meat juice and
Mill. See Fanning mill. |  stepfor,G.IL Miller.................  ......... 244,644 glycerine, M. [S. Valentine..... .. ............c.ee 8,484
Music beok holder, R. Alden............  ........ 244,512 | Spoon holder and call bell, combined, Beach & Medicine for cure of catarrh and an invigorator
Nails, machine for making cut. Soule & Packard.. 244.494 BEITY ..t e eneera aeerarensaraneens cererntanenns 244,527 and salve, A. F. EVOry.......c.cooooviiiin cennees 8,472
Newspaper wrapping and addressing machine, L. | Spoon, medical and nursery, H. Clayton... ...... 244,551 Medicine, hay fever, asthma, and catarrh, M. M.

C. Crowell . e e 244559 Spring. See Wagon spring. ; Townsend .......coooeet = veveennn .. SRSSTRRPRITI 8491
Nose ring, P. Drais . ... 244,719 | Stamps, canceling device for postage, revenue, Metal, anti-friction, Diamond Anti-friction Metal
Nut lock, J. B. Abernathy ... 244510 and other, J. P. FATMeTr........cc.vvvuvenrnenn.ns ) Company ........... ceeeennenns . .. 8470
Nut lock, J. G. Willard.. ... 244506 Steam boiler, A. M. Wylie..... ; Pencils, lead, E. Faber.. .. 8494
Nut, thumb. Coulter & Churchill. . 244379 , Steam boiler cleaner, C. Reiser } Plows, A. Speer & SonS..... ccvvveeiriiinninnnns 8,504, 8,505
Oil tank, A, W.Newell.......oeir cevvnnninns on s 244,619 ' Steam boilers, heating and blow-off apparatus for, | Plows, harrows, and cultivators, A. Speer & Sons... 8,503
Ores, apparatus for utilizing the scum from pul- : J. S. Griffith ..... .. ‘ Refrigerators and ice chests, J. C. Jewett & Sons... 8,495

verized, . H. Dunagan.... ..c.ccevoveenneennnns 244,569 = Steam trap, D. Edwards. -1 Remedies for diseases of the lungs and throat, F.
Packing pipe joints, W. R. Patterson............... 244,479 | Steam, utilizing exhaust, D. Renshaw.. i B. Schmitz - : 8,482
Paper bag. L. Planche...... ......oooovviiiiinnans o0 244483 | Steering apparatus, steam,'L. W. Brown Soap, laundry, Lautz Bros. & Co
Paper box for cigarettes, J. Bamberger... . 244,523 ' Step or platform register, D. L. Tower.. ...... . ' Syringes, rubber, Rubber Comb and Jewelry Co.... 8,502,
Paper cutting machine, E. R. Sheridan (r)......... 9,809 - Still, alcohol, O. L. Perin ........ccc.een venee. .... 244656 T'hrashing machines. Nichols, Shepard & Co ....... 8,488 |
Paper palls, machine for the manufacture of, E. | Still for ammonia, spirits, etc., C. C. Parsons...... 244,399 | Tobacco, cigars. cigarettes, and snuff, smoking and

3001 0)17: 1 s DO 244,607 | Stone pavement and block, artificial, R. H. Guyer 214,5% ' chewing, W. Duke, Sons & CO.......ccvvvvveen-nnn 8,471
Paper pulp engine, J. R. Abbe. eerees . 244,414 . Stool, rotary, E. N. Tuttle..... .........ccvvvvvnnnns 244,691 ; Tobacco, plug, Johnston Tobacco Company... 8,474
Paper pulp, grinding wood for. S. M. Allen......... 244,416 ' Stove pipe elbow, F. Hildebrandt......... . 244,720 'T'obacco, smoking and chewing, W. C. Thomas...... 8,483
Paraffine, apparatus for and process of treating, | Stove pipe threader and beader, K. M. Ball........ 244420 ‘\Vhiskies, Lilienthal & Co. ....8475 to 8,479

. Straw rope or band making machine, J. Gardner. 244.58) | ‘Whisky, J. M. O’'Donnell

. 44431
... 244,648 | Whisky, sour mash, M. P. Mattingly

F. X. Byerley.. ..

Percussion table. concen . 244564 | Stump extractor, J. L. Neville
Permutation lock, J. C. Baird..........cc...... ; Sulky, trotting, C. F. Stillman oo 244,404
Permutntion lock, L. Jessel.... ... | Supporter. See Abdomifnal supporter. Lamp
Piano case, upright, W. A. Lorenz supporter. | English Patents Issued to Americans,
Pill, medicinal tonic, J. Newton..................... " Suspenders, 1. H. GArson ......cc.oooievmeeeeiinnnes 244581 | . .
Pin setting mechanisms, machine for holding } Syringe, C. OySton.......oviiiiirniiiieiernseennenns 244,652 From July 12 to July 15, 1881, inclusive.

sheet rubber for the action of, J. A. Horton... 244.606 Table. See Folding table. [I’ercussion table. ! Anchor, S. S. Chapleau et al, New York city.
Pipe. See Blow pipe. Turn-table. Book binding machine, S. E. Mower, Milford, Conn.
Pipe fastener, petticoat, P. J. Cleary............... 244552 ‘ Tack capping machines, separating device for, H. ‘ Cake machinery, J. . Mitchell, Philadelphia, Pa.
Plaiting machine, J. Haines.......... . 244,596 R. Packard 244,478 | Cigarette machine, J. A. Bonsack, Bonsack, Va.
Planing machine, S. A. Woods . 44507 'l'ag, M. M. Reis . 244,667 | Dredging machine, J. Menge, Point Michel, La.
Plow,J. Austin . 244367 Tank. See Oil tank. Electric lamp, L. G. Woolley, Mendon, Mich.
Plow, R. C. McGinnis. . 244,642 Tea kettle spouts, bossfor,J. H. Smith. . 244402 . Envelope printing apparatus, S. A. Grant, Boston, Mass.

Plow, et:., combined, T. Ward.. . 244504 'l'elephone. H. G. Cady.. 244.544 ‘ Hammock, V. P. Travers, New York city.

Plow srock. J. M. Pitts...... = ...coee o0 . 244,660 Telephone, F. K. Fitch... .... 244442 : Journal bearing, J. R. Baker. Jersey City, N. J.

Plow, sulky.E. Yeiser...........c.oes ooiiien 244708 Telephone circuit, A. G. Bell... .. 24442 | Slag. treatment of fiuid, A. D. Elbers. Hoboken, N. J.
Plumbers’ traps,air ve:.t or inlent for,W.McEIroy 244,468 | ''elephone circuits, signal operating device for. Spring motor, J. B. Powell ¢t al., Philadelphia, Pa.
Pqcketbook and purse, L. Knittel.ioioiiiiies conees 24,722 W.H. DAY . eoviiiiiernnes sevensaniosionsanns ... 244,382 | Tubing, manufacture of, A. S. Murphy, Philadelphia, Pa.
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A dvertisements,

Inside Page, each insertion - - < 7 5 cents a line.
Back Page, each insertion - - - $1.00 a line.
(About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
ti ts must be received at publication office as early

as Thursday morning to appear in next issue.

WOOD WORKING MACHINE

 DLANING, 4G, NG, (NG,
:ﬁ\PL MATCHlEAQL%oR 2
Y TENONING,
C . rg\uvaAENRnSAL-: 2
WaRig 1y wooD WORKERS,
J. AT CoO.

CINCINNATI, O.U.S.A.

1

THE ADVERTISER WISHES TO GET
a ‘* Self-contained, Direct-acting ”” Circular Saw Mill,
with about a five or 8ix foot saw on end of engine shaft,
and having a travel of carriage only sufficient to cut logs
of eight foot lengths. . Address, with descriptive circu-
lar, prices, etc., ADVERTISER, Station G, Post Office,

Brooklyn, N. Y.

THE.MEDART PATENT WROUGHT RIM PULLEY -i-

[ 45‘\50? PERFECT BALANCE. 5 =7 ..
AR N ULLEY
{\Fryp cHEAPEST PULLE Y S ke
ANY S|ZE OR FACE. STRAIGHT OR CROWNED,TIGHT OR LOOSE, SPLIT OR |
WHOLE, SINGLE DOUBLE 0R TRIPLE ARMS,LARGE PULLEYSA SPECIALTY.

THE HARTFORD_ ENGINEERING CO. HARTFORD CONN. :

STENOGRAPHIC REPORTING MA-
chine.—A description of M. Michela’s stenographic
reporting machine, which has attracted great attention
in Europe, and been practically and successfully tested
by the French Chamber of Deputies and Senate, and
the Italian Parliament. An apparatus which inscribes
by syllables, instead of letter by letteras done by former
writing machines. With 5 engravings. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 278, Price
(110 clents. To be had at this office and from all news-
ealers.

DR. DYE'S
Electzo - Voltaic Appliances.

Invented by the eminent Dr. A. M. Dye, and
especially designed for the cure of all Nervous
Diseases, General Debility, Lost Vigor
and Manhood, the result of abuses and other
causes. Also for Liver and Kidney Diseases,
Rheumatism. Neuralgia. Paralysis, Rupture, Fes
male Troubles and many other diseases.
‘Wonderful cures quickly effected. Illustrated
pamphlet sent free. Address,

YOLTAIC BELT CO., Marshall, Mich.
SCIENTIFIC BREEDING.—BY J. D. CA-

ton. An interesting paper, on the scientific Yreeding of
domesticated animals—especially of the horse, pointin,

out the astonishing improvements which, in recen;

years, have been successively wrought by intelligent
and judicious selection. ontained in  SCIENTIFIC
AMERICAN SUPPLEMENT, No.273. Price 10 cents. To
be had at this office and from all newsdealers. The
same number contains the pedigree and performances
of * Don Cossack,” with a portrait of the animal.

sevo 16| ONDON,BERRY=0RTO
PHILA PA FOR

THE BEST BAND SAW BLADE

ASPHALTUM. —A COMPREHENSIVE
E)_aper treating of its geological origin, mode of prepara~
ion for industrial gurposes, and most important appli-
cations. Bitumen, Chemical Compogition, and Physical
Properties. Geographical distribution. Geological ori-
in. Formation of Asphaltum. Bituminous mastic.
ses and applications of Crude Asphaltum. Mode
of preparation for sidewalks and pavements. Appli-
cations of Bituminous Mastic or Cement. Asphalt
as a preservative ainst fires, Illustrated with en-
gravings, showing the probable formation of asphaltum
In soft limestone strata ; the construction of pavements
from crude asphalt at Paris, and the mode of mak-
ing sidewalks. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.2276. Price 10 cents. To behadat
this office and from all newsdealers.

e =iord

SULPHATE OF SODA.—BY JAMES MAC-
tear, F.C8S. A historg of the former methods of manu-
facturing sulphate of soda or ‘‘salt cake,”and the in-
conveniences connected therewith, followed by a de-
filed description of the author’s new mechanical
tarnace, and of his new con*inuous system of manufac-
turing this important chemical product. By the use of
the Mactear system thirty per cent. is saved in the
manufacturing costs; the operation is continuous, and
gields a much more uniform product ; the space occupied
y the plant is greatly reduced, the escape of detelerious
acid fumes 18 suppressed, and rock sait may be worked
quite as easily as common salt. A technical paper of
great importance to manufacturing chemists. Contained
in  SCIENTIFIC AMERICAN SUPPLEMENT, No. 277.
Price 10 cents. To be had at this office and from all
newsdea'’ers. The same number contains an article on

DAMPERREGULATORS and Gage
Cocks. Murrill & Keizer, Baltimore.

a “ New Process for Extracting the Iodine contained in
Sea-weeds,” by Messrs. Laurdt & Collett.

SEND FOR NEW CIRCULAR
FITCHBURG ACOUSTIC TEL Co.
FITCHBURG MASS

|)||~

(_NEW METALLIC

\ TELEPRONE ﬁ‘I"'
INDUSTRIAL CHEMISTRY—BRIEF RE-
view of the most important charf]ges in the applications
of, within the last few years. ByJ. W. Mallet. Treating
of: Materials and Processes Connected with the Construc.
tion of Buildings. 1. Chief building materials for ex-
ternal use, stone and brick. Lime burning, mortar
and hydraulic cements. 3. Stucco. 4. Preservation of
timber. 5. Glue and other cements of various applica-
vions. 6. Pigments for the use of house painters. 7.
Vehicles for paints. 8. Varnishes., Building A{) liances,
A. Explosive agents, used in blasting and otherwise,
B. Disinfectants. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 277. Price 10 cents. To be had at
this office and from all newsdealers.

WATER ELEVATOR, OR STEAM JET PUMP.

Has no valves or moving parts.
With 40 Ib. steam pressure will
elevate hot or cold water 50 ft.
will force water through pipes
and hose forfire purposes. Cheap-
est and Best Pumpmade. A 136 in.
.50, will throw a 6§
40 ft.; 2} in.
. pump,price $14, at 50 1b. pressure,
evates 3,000 {zal. 28 ft. per hour. All pum ps guaranteed.
Send for catalogue of Eng’rs’ and Mach’t s’ specialties.

VAN DUZEN & TIFT, Cincinnati, Qa
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Orto'n’s Underground T'reaswres A New Edition.
JUST READY.

Underground Treasures:

How and Where to Find Them.—A Key for the Ready
Determination of all the Useful Minerals within the
United States. By James Orton. A.M., la%({a Protessor
of Natural History in Vassar College, N ete., ete.
A New Editiop with Additions. Illustrated 1In one
volume, price $1.50, by mail free of postage to any part

of the world.
CONTENTS.

CHAPTER 1. INTRODUCTION.—Money in the Rocks;
The Underground Wealth of our Country; Valuable
Minerals Disguised ; How Great Fortunes are Missed;
Number of Miinerals inthe United States; Object of this
Work, and How to Use it; The Best Mineral Regions.
1L DIRECTIONS FOR DETERMINING SPECIMENS BY THE
KFEY.—How to Test Minerals with the Simplest Means;
Prospectlng with a Jack-knife and Common Sense; Use
of the Key: How to tell Péntes from Gold, and Quanz
from Dxamond All the Useful Minerals Grouped Ac-
cording to Hardnessand Color. I11. DFSCRIPTIVE LIST
OF USEFCL.MINERALS.—The Gems; Precious Metals;
Valuable Ores and Useful Minerals of the United States
from Agate to Zinc; Their Distinguishing Characters,
Uses, and Localities ; A Mineralogy for Miners; Agate;
Alum; Amethyst; Anthracite ; Antimony Ore, Asbes-
tos; Aspha]tum Azunbe, Baryta Bituminous (oal;
Blende ; Bog Iron Ore; Brittle Silver Ore; Brown Coal
Ca]amme Cannel Coal Carne ian; Celestlne Cerus-
site; Chlomie Iron; Lrnnabar Cobalt Pyrites; Cop}f)er,
Copper Glance , Copper Nlckel Copper Pyrites ;
mond ; Emery Fluor Spar; Franklxnlte Galena; Gar-
net; Gold Grephite; Gray Cop er Ore; (xypsum "Horn
Silver ; Iron Ieyrites; Jasper; Kaolin; Lenticular Iron
Ore; leonlte Magnetic Iron Ore; Magnetic Pyrites;
Malnchlte Manganese Spar; Mnrole, Mica ; Micaceous
Iron Ore; Nlter Oxyd of \1anganese Platmum Red
Copper Ore Red Hematite; Red Sllveg Ore; Rensse-
laerite; Rock Crystal; Rock Salt; Rutile; Selpentme,
Silicate of Co per ; Sllver Silver Glance; Smaltine;
Smithsonite ; SpathicIron; Specu]ar lron Spinel Ruby ;
Steatite Scrontlamte, Sulphur; Ore, Topaz;
Tourmaline ; Variegated Copper Ore; Wad Willemite ;
Zincite. 1V. PROSPECTING FOR DIAMONDS, GOLD,
SILVER, COPPER, LEAD, AND IRON.—Mineral Riches,
how Discovered ; lndlcatxons, Searching forDla.monds,
and how to Dlstmgulsh them ; Paying Localities of
Gold; * Fool’s Gold;’’ Prospecting for Silver and Cop

er; Where to Look for Lead and Iron. V. ASSAY O

RES.—When an Ore will Pay; Washing for Gold and
Platinum ; How to Assay Gold in the Simplest Way; To
Test any Rock for Gold and Silver; To Kind the Purity
of Gold; To Detect and Assay Silver Ores; Assay of
Copper, Iron, Zinge, Tin, and Lead Ores; Ready Method
of Testing Graphlte VI. MINERAL SPRINGS.—What
are Mineral Springs; General Location; Gas Springs;
Iron Sprmgs, Sulphur Springs ; Alum S rings; E som
Springs; Salt Springs; Warm Spnn s; Artesian
and Oil Wells, and Where to Boré for Them. VIIL. ARTI—
FICIAL JE\VELRY—HOW MADE AND HOW DETECTED.—
Mock Diamonds; Purls Brilliants;” The Manufacture
of Pastes; False Ruby, Topaz, Sapphire, Emerald, and
Carnelian; How to stéxngulsh True and False Gems;
Tmitation Pearl and Coral; Artificial Gold; List of Pre-
cious Stones. VIIL DISCOVERY OF GOLD IN CALI-
FORNTA. IX. DISCOVERY OF SILVER IN NEVADA.
UNITED STATES GOLD AND SILVER STATISTLCS.

E¥™ The above or any of our Books sent by mail, free of
%o}sta ge and at the Publication Price, to any address in the
orld. Our various Cataloques of Practical and Scientific
Books sent free to any one who will apply.
HENRY CAREY BAIRD & CO.,
Industrml Publishers, Booksellers, and Tm] orters,
810 WALNUT STREET, PHILADELPHIA,

DO YOUR OWN PRINTING

Presses and outfits from $3 to $500
Over 2,000 styles of type. Catalogue and
reduced price list free.

H. HOOVER, Phila., Pa
HAND BOOK FOR STEAM ENGINEERS.

Indorsed Knowles Steam Pump Works, Crane Bros.
Co., and others. Price only $1.00. Address
J _KERRICK & CO., Publishers, Indianapolis, Ind.

McKEAN, NEWHALL & BORIE,

Philadelphia (Lovering) Sugar Refinery,

225 CHURCH ST., PHILADELPHIA,

desire 1o enia,g(, a Superintending Chemist, of the best
ability, to om a liberal engagement, would be offered.

AL KINDS

RING
Wﬁﬂ"%’umns MACHmE

w(,,ACSPECIA
H B.SMITH MACHlNEC

- SMITHVILLE,BUR.CO.N.J.
CIRCULARS FREE,

FOR SALE.

One handsome 10-horse Vertical Engine, with Governor
and 4 ft. pulley, 10 in. fuce, $200. One Jenkins Governor.
4 in. stesmn pipe, $40. One Judson Governor, 315 in. steam
pipe, $40. All in perfect Workm%()rder Apply to
PAUL A.OLIVER, Wilkesbarre, Pa.

THE BUTTON FIRE ENGINE WORKS
FOR SAILE.

This is a rare chance for ottaining a good business.
Terms madeeasy to any individual, firm. or stock com-
pany who will continue the business. Address or call on

S. BUTTON & SON, Waterford, Saratoga Co.,

THE BAKER BLOWER.

[ FORCED BLAST.]

The best in the World for
El Charcoal Blast Furnaces.

Also for melting Ironin Cu-
polas for StoveFoundries, etc.

WILBRAHAM BROS,
No. 2320 Frankford Avenus,
PHILADELPHIA, PA.

%3 SEND FOR OUR CATALOGUE. &

PATENTS.

MESSRS. MUNN & CO.; in connection with the pub-
lication of the SCIENTIFIC AMERICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of busines:z they have had thirty-five
years' experience, and now have wnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

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

We algo send, free of charge, a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
387 Park Row, New York.

BRANCH OFTICE.—Corner of F and 7th Streets,
Washington, D. C.

All
standard BELTING, PACKING,

Emery Wheel. JOHN H. CHEEVER, Treas.

Address NEW YORK BELTIN(x

NEW YORK BELTING AND PACKING GOMP'Y.

The Oldest and Largest Manufacturers oi the Original

SOLID VULCANITE

EMERY WHEELS.

other kinds Imitations and Infel lor.

Our name is stamped in full upon all our

AND PACKING CO..
NEW YORK.

and HOSE.

MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York, THE GEORGL PLACE MACHINERY AGENCY.

FOR SECOND-HAND ENGINES,

Address HARRIS IRON WORKS, Titusville, Pa.

BARNES’ PATENT FOOT POWER MACHINERY.
Complete outfits foractual Workshop business. Lathes,
Saws, Formers, Mortisers, T'enoners, etc. Machines on
Trial if desired. Mention this paper and send for De-
scriptive Catalo, V&ue and Price Lis

JOHN BARNES Rockford, I11.

Per week. INTELLIGENT AG!NTS can
carn with the Walke Flexible Fountain
Cold Pen. No dipping for Ink. Writes Four
Days withoutre.filling. On]y first-class men need
apply. Address WALKE PEN M’F’G CO.,

Hamilton, Ohio, or 833 Broadway, New York.

THE WALLACE DIAMOND CARBONS.

Telegraph, Telephone, and Electric Light Supplies.

THE ELECTRICAL NUPPLY co,,
109 Liberty St., New York.

PECK’S PATENT INVISIBLE EAR DRUMS,
raml success._ Send for treatise.
DR. PECK,
853 Broadway, New  York,
Also rrop. Dr; Stinson's l/.tnrrh & Asthma bnres.
BA’I"I‘ERIES WIRES, MAGNETS, INSTRUMENTS,

TELEGRAPH AND ELECTRICAT, SUPPLIES. CATA-
LOGUE FREE. C. E JONES & BRO L[NCINNATI 0.

o " DEAN BROTHERS,

Steam Pump Works,

INDIANAPOLIS, IND.,
Manufacturers of
BUILBR FBBDBRS AND PUMPING MACHINERY,

FOR ALL PURPOSES.
Send for new Illustrated Catalogue.

'S ORGANS, 18 useful sto s, 5 sets reeds,
BEATTY’S only ¥63. Pianos =" Illus.

————
CAlaloguo FREE, Addross BEAT'EY,Wash?ugtou N.J.

SUPERIOR SUBSTITUTE

INCOH POR/“ED 1
-)
Engravi J 0( Portraits,

- Buitdings
Sy bu()lw Catalo

es, Ete,

FOR WOOD ENCRAVING.

MOSS ENGRAVING CO.

TOSNS NEW PROC
S PEARL STREET, COR. EIL 11, NEW
Much (':l(:}:;x::m W

THE LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD.,

achinery, Maps, E (.. for News-

than Wood Cats,

pape
B EAUTIFUI. ALL NEW DESIGNS of But-

terfly, Dragon-fly, Robin Red-

breast, Pinks, Pansies, Violets, and Moss Rosebud
bhromo Cards, name on, 100 Card Mxlls, Northford Ct.

To Electro Platers.
BATTDRIDS CHEMICALS, AND MATE-

rials, in sets or single, with Books of Instruction
for Gold, Silver, or Nickel Plating. THOMAS
Manufacturmg Electrician, 19 Bromtield Street Boston,
Mass. Illustrated Catalogue sent free.

WILLTAMSPORT
Pony or Panel Plan-
er. For general use
in Door Shops, Box
and Furniture Man-
ufactories. For plan-
ing Door Panels,
Cigar Box Stuff, and
Furniture work, it
has no equal.

We use the Ellis
Patent three part
Journal Box and a
= golid forged steel
head. Two pressure
ars. Has strong

Weight, 14001b. The
lowest priced first
class planer in the

| market. Send for illustrated catalogue and price list to

WLEY & HERMANCE, Williamsport, Pa.

RUPTURE

cured without an operation or the injury trusses inflict
| Dr.J.A. SHERMAN’S method. Office,251 Broadway,

ew York. His book, with Photographic likenesses
of bad cases, before and after cure, mailed for 10c.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

A WEEK. $12adayathome easilymade. Costly
outfit frce. Address TRUE & Co., Augusta, Me.

BIBB’S
Celebrated Original
BALTIMORE
f FIRE-PLACE HEATERS
To warm upper and lower rooms.
Il The handsomest, most economical
; Coal Stoves in the world.

B. C. SON
Foundry Oftice and Salesrooms,
39 and 41 Light Street,

Baltimore,
MARBLEIZED SLATE MANTELS.
(" Send for Circulars,

PATENTS SOLD s

Secured.

Joint Stock Companies formed. Stock placed for Incor-

%oratcd Companies. Good investments always on_hand.
ighest references given. Circulars free. E.L. RICH:

ARDS & CO., Brokers. 733 BroapwaY., New York.

$510 $20

perdayathome. Samples worth $5free.
Address STINSON & Co., Portland, Me

FREIGHT & PASSEN
. SHAFTING PULLEYS & HANGERS

5. GRAVES &SON ROCHESTER NY.

ete.

‘““BLAKE’S CHALLENCE”

Patented November 18, 1879.
For Macadam Road making, Ballasting of Railroads. Crushing Ores, use of Iron Furnaces,
Rapidly superseding our older styles of Blake Crusher on account of its superior strength, efiici-
ency,and simplicily. Adopted by important Railway and Mining Corporations, Cities, and Towns.
First Class Medals of Superiority awarded by American Institute, 1879 and 1880.

BLAKE CRUSHER (0., Sole Makers, New Haven, Conn.

ROCK BREAKER.

VENTILATING FAN for PASSENGER ELEVATORS.

i Patent for sale. Has been tested, and is in daily opera-

| tion. Batisfactory testimonials of efficiency. Apply to
LUKE DAVIS, care C. F. Hovey & Co., Boston, Mass.

0110 STATE UNIVE RSITY. Mechanical Department

The best place in the West to study Mechanical En-
' gineering. Laboratory method. Shop practice. All
. modern advantages. Tuition_free. Fxpenses very low.
i Address Prof. S. W. ROBINSON, Colnmbus, O.

WESTON DYNAMO-ELECTRIC MACHINE

Machines for Electro-plating, Electrotyping, Electric
Light, etc. In additionto testimonials in our datalogue
of Jan. 1, we beg to refer to the following houses:
VlERIm N BRITANNIA CO.; RUSSELL & ERWIN M’F'G CO.-
REKD & BARTON; HALL, ELTON & CO.; RICHARDSOXN,
BOYNTON & CO; Wil I. JACKSON & Co STANLEY
WORKS; ROGIRS CUTLERY CO.; CHAS. ROGERS BROS.;
EDWARD MILLER Co.; MITCH LL, VANCE & CO.; NOR-~
WALK LOCK Co.; HAYDE\' GERE & Co.; DOMESTIC
SEWING MACH ; EBURHARD FABER : J0S. DIXON
CRUCIBLE CO.; MUMFORD & HANSON; FAGAN & Sov,
and over 1000 others. Outfits for NICK KL, SILVER,
BRONZE, Plating, etc. The two highest CENTENNIAL
AWARDS, and the CENTENNTAL GOLD M EDAL of Ameri-
can Institute, and Paris, 1878, Prices, $150 to $500.

HANSON & VAN WINKLE
SOLE AGENTS NEWARHK, N.J.

New York Oflice, 92 and_94 Liberty St.
English Agency, 18 Caroline St., Birmingham, England.

PROFI'PABLE INVESTMENT.

A valuable water power, of sufficient force for any
manufacturing purpose, together with a handsome tract
ofland and several buildings thereon, situatein Atlantic
County, New Jersey, with direct communication by
water to the ocean. and but five miles distant from the
nearest railroad station, is for sale under very favorable
conditions. Address

Egg Harbor City, Atlantic Connty, N.J.

BARREL, KEG,
HOGSHEAD,

STAVE MACHINERY.

Over X varieties
manufactured by ¢

E. & B. HOLMES,

Fan nd Stave
Jointer.

Chamfering, Howelip,
and &"ozi.ng 8

Rootrs' NEw IroN BLOWER.

POSITIVE BLAST.

IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf’rs,
CONNERSVILLE, IND.

S. 5. TOWNSEND, Gen. Agt,, § 3 §or &iner, St

WM. COOKE, Selllng Agt., 6 Cortlandt Street,
JAS. BEGGS & CO., Selling Agts., 8 Dey Street,
L@ SEND FOR PRICED CATALOGUE.

NEW
YORK.

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

WANTED,
An energetic, practical, competent man as foreman in a
large establishment manufacturing bent work. One
who understands every detail of the business from the
lumber to the finished goods, and who can handle men
to advantage.  None but first-class men with best of
references needapply Also men experienced in making
Shafts. Poles, Bows, Hubs, and Spokes, to work in fac-
tory. Correspondence invited from competent reliable

men who want steady work at good waf{
Address T. CO., care The Hub, New York.

PATENT QUICK

Adjustable Stroke

SHAPERS

Can be Changed while in Motion.

E. GOULD & EBERHARDT,
NEWARK, N. J.

A SPLENDID CHANCE.

OR SALE,
A manufactunng establishment, run’ by a good and
durable water power—s5 H. P. turbine—with saw mill,
dwelling house, and barn, three acres of land, large
factory filled with approved machinery; one milé from
station, seventy miles from New Yori( freight low.
Sold only on account of sickness of proprreter Price
$6,000; two-thirds can remain on propert,

Address Box 671 Mlddletown N Y.

AS MURDOCK J

-165 RACE ST.- MU CH %
MACHINISTS SUPPLIES N
BRASS! ER. SILVER

SEv;” WIREROD. SHEET g yyge m THE THREE MF—TAPLHS‘ = L};T

.~CINCINNATI-

Vient de paraitre : CARTE des lignes (l’egnle de-
clinaison mn.-znenque construite pour Pepoque
1880, ,, par ALEXIS de TILLQO, Colonel d’état-
major Russe, membre de la Société impériale Russe de
Géographie.  Avec le but de montrer la différence entre
les cartes isogoniques de l’an 1880, , des Admirautés
Allemande et Anglaise. Chez \?055’ sortiment
(G. Haessel) Leipzig. Prix 735 cts.

SEND FOR CIRCULAR AND PRICE LIST OF

COPE & MAXWELL M’F’G CO’S

Newand Improved Styles of

STEAM_PUMPS
BOILER FEEDERS

“The Best Made,”
Address HAMILTON, OHIO.

FOR SALE,

The entire Patent Right of a new and valuable Safety
Exungulsher Lamp. No accident can occur from up-
setting, falling, or careless handling. Must have a large
sale where coal oil lamps are used. When introduced,
for a person with some capital this is a chance for a for2
Lune m a few ars. Kor full information. address
{Z 104 South Charles St., Baltimore, Md.

JUST PUBLISHED.—Preparation aud Use of

CEMENTS AND GLUE.

By JOHN PHIN. Sent by mail to any address for 25
cents, Send for our Catalogue of Practical Books.

INDUSTRIAL PUB. CO., 14 Dey Street, New York.
AUTOMATIC CABINET~PLAY ANY TUNE.

ORGANS?3o.

Music, 4¢. per foot. Illustrated Catalogues free.
~ THEO. J. HARBACH, 809 Filbert St.,Philadelphia. Pa.

. Heu

Truse Hoop Dﬂvmg, Buff’ alo, N. Y.

EUROPE.,

Realizmg Patents. Import of American goods into
Eur Representation on Exhibitions.
F. LAPITAl\IE C.E., 178 Boul. Voltaire, Paris (France).

Cooper: on the Use of Belting for the Transmis«
sion of Power. With plain, particular, and practical
directions for the treatment, care, and management of
belts. Dem; ’1} octavo, cloth, $3.50.

E.CLAXTON & CO 930' Market St., Philadelphia, Pa.

Pattern Making.—For good and quick work app]y at
14 Library Ct., near Market St.. Newark, N. J. R. Mudd.

FOoR
HEAVY PUNCHES, SHEARS,
Boiler Shop Rolls,

Radial Drills, Etc.
SEND TO

HILLES & JONES

WILMINGTON, DEL.

We warrant 50 I’
¥ Crushing and Pulverizin
operated with any kind of power.

FORSTER'S CRUSHER AND CRUSHER AND PULVERIZER,

The simplest machine ever devised

for the purpose.

er cent. advantage in Orushing, with one—third power, and in combined
do the work of stamp and Burrs at one-third first cost. Can be

Address TOTTEN & CO., Pittsburg, Pa.

© 1881 SCIENTIFIC AMERICIAN, INC

CHEMISTRY FOR AMATEURS.—AN IN-

teresting collection of experiments, illustrating some of
the fundamental truths of chemistry, and requiring for
their performance only the addition of a spirit lJamp and
a few test-tubes, illustrated with engravings showing—

tion between nitric acid and iron ; Experiment with
Pharaoh’s serpents ; Formation of Crystals of lodide of
(yanogen; Experiment with Ainmoniacal Amalgam;
Pyrophorus burning in contact with air; and mercury
forming an amalgam with gold. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 239. Price 10 cents. To

be had at this office and from all newsdealers.

JTENTIFIC BOOKS bought, sold exchanged or
glg)llshed BoOK INTKRCHANGE, 123 S0. Tth St., Phila.

and Lit’g Cards (No 2 alike).
50 Clinton Bros., Clintonville, Conn.

All Gold, Chromo
) Name on. 10c.

PARTIES INTERESTED IN PATENTS

relating to light hardware, who wish goods manufactured
in quantity for the market, will find that we can furnish
low estimates on all kinds of metallic goods.

0. VAN SANDS, Lock Drawer 132, Middletown, Ct.

$3

Send for clrcular.

STARTS MALESOR FEMALES EVEBYWHEBE
in an acceptable. respectable, permanent,
independent onm:ﬁz)xnon' profits, 100 per

.; $1,000 er year can be made.
MANAGER 7th Ave., New York,
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Advertisements,

Inside Page, each insertion - - - 75 cents a line.
Back Page, each insertion = - - $1.00 a line.
(About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisemends must be received at Dpublication qfice as early
as Thursday morning to appear in next issue.

Bttt EAGLE ANVILS. 1843,

Solid CAST STEEL Face and Horn. Are Fully War-
ranted. Retail Price, 10 cts. per 1b.

Double Screw, Parallel, Leg Vises.

Made and WARRANTED stronger than any other Vise
by FISHER & NORRIS only, Trenton, N. J

“1880”

BOILER COVERINGS,

Lace Cutter. By mail, 50c. Discount tothetrade.
Sterling Elliott, 262 Dover $t., Boston, Mass,

Toope’s
Patent.
18
'Qﬁflilﬂttlv

ASBEST0S-LINED, REMOVABLE.
THE PATENT AIR SPACE COVERINGS.

THE CHALMERS-SPENCE CO., Sole Prog]rletors,
10 Cortland St. Foot of East 9th St., New York.

NEW YORK BELTING AND PACKING o

OUR “TEST" HOSE

Issuperior to anything everbefore made. Every
description of Rubber Hose always in stock.

37 & 35 PARK ROW, NEW YORK. '™

=]
g
=
=
2

THE

These fans can be fastened

_ Srientific Jmerican,

The Mackmnon

Alwa swnh ou., Cannot

REPE con BEOADWAY,

Alw:
MACKINN

9

General Supply Depots in all principal cities in America and Europe.

HOLDS INK FOR A WEEK’S USE. ANY GOOD INK MAY BE USED.
IRIDIUM
POINTED

Pen or Fluid Penecil.

THE ONLY RESERVOIR PEN IN THE WORLD WITH A CIRCLE OF IRIDIUM AROUND THE POINT.

Blot.

Bloty (ﬁnnot e worn out in a_lifetime.

JOHN STREET, NEW YORK.

Mill Stones and Corn Mills.

‘We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Getaximg speeiaily adapted to Flour Milis. Send for
catalogue.

J. T NOYE & SONS, Buffalo, N. Y.

RAIL ROAD DEPOTS IRONBUILDINGS WHARF SHEDS
SUGAR HOUSES TING* . COTTON STORES
PUBLIC MARKETS (C‘\TALOGUESGW\T!S\ RETORT HOUSES
WALTER C.BERGIUS &C0~GLASGOW-SCOTLAND.

ERICSSON'S _
New Caloric Pumping Eneing

FOR
DWELLINGS AND COUNTRY SEATS,

Simplest cheapest,andmost economical pumping engine
for domestic urposes Any servant girl can operate.
Absolutely safe. Send for circulars and price lists.

DELAMATER IRON WORKS

C. H. DELAMATER & CO., Proprietors,
No. 10 Cortlandt Street, New York, N. Y.
FOR BEST
r +——COLD PENS.

Send for Price List to

JOHN HO! LAVD Mfr., 19 West 4th St., Cincinnati.

to ceiling or side wall, and
driven byaround belt direct
from a Backus Water Mo- |
tor, Steam Engine, or other |
‘power. Blades can be cov-
ered with paper muslin to
sult the taste in color. By

can be connected on ceiling.

Shaft of fan runs in meta

line journals, and requires
no oiling, which is quite a
consideration where they
are put up in dining rooms
over tables. Price $5 each.
Manufactured by

Backus Water Motor Co.,

828 Broadway, New York. ROTA RY FANS
METHYL CHLORIDE,

As mentioned in ScI. AM. SUPPLFME‘IT No. 289, for sale

D. & 0., Box 1554, P. O., New York —
(ur Z-HOI‘SB EHI‘BKH

ENSILAGE POWER !> e Eeke

Just the thing—SAFE, CONVLNIENT. DURA
B.W.PAYNE & SONS, Cormng, N.Y.

Jenkins’ Patent Packm% and Valves.
THE STANDA S

Jenking’ Packmg has never failed to make a perfect

Joint where directions were followed. Jenkins’Valves

are warranted steam tght and are made of _the best

steam metal. JENKINS BROS., 71 John St New York.

HOLCOMB’S NEW

Auplifying Telephones,

FOR PRIVATH LINES.
The latest and best, Pa-

'mit conversation, music,
orders, etc., with almost
electrlc speed and surpris—-
ing fidelity, The only dura-~
ble and reliable substitute
forthe Electric Telephones
‘Work two miles. FPrice $10
er set. Illustrated Cireu-
rs FRER.
HOLCOMB & CO.,

fMention this paper.] Mallet Creek, O.

WJOHNS

ASBESYOS

LIQUID PAINTS,

ASBESTOS ROOR
SBESTOS BUILEk COVERINGS,
TOS LINING FELT
S AM PACKING,

ATHINGS,
COATIN&S, CEMENTS, *Etc.
Descriptive pricelists and samples sent free.

H. .W. JOHNS M’F’'G CO.,

FRIEDMANN’S PATENT INJECTOR,
THE BEST

Boiler Feeder

IN THE WORLD.
Simple, Reliable, and Effective.

40,000 IN ACTUAL USE.

NATHAN & DREYFUS,
Sole Manufacturers, NEW YORXK.

Send for Descriptive Catalogue

THE STRONG-

est, most com-
plete,and reliable

of Encines and
Boilers.

sizes, 4 to 4
Others on appli-
jcation. Also
ointless steam
ettles and ma-
chinery %snerai-

0pec!al

ly.
lSons &Co ,Buffa-

THE J. L. MUTT IRON WORKS,

88 and 90 Beekman St., New York.
Demarest’s Patent Water Closets used almost
exclusively in all . fine work. marest’s Water
Closets, Latrine’s and Hopper’s for bhc bmldxn s and
factories. Mott’s Celebrated Peorcelain Jdned
Baths unequaled for beauty and cleanliness. Sani=
tary GGoods of all kinds.

DIES FOR EVERY PURPOSE.
STILES & PARKER PRESS CO., Middletown, Ct.

HAND Bo
OANY PAP)QF THE vafiﬁl} D.
,\, 0p EMERSON,SMITH & CO.
tss BEAVER FALLS,PA

- Q
“\;_RSONS 1awsaaren S ANY ERS

Jarvis Furnace Co.
Patent Setting for Steam Boilers Burns Screenings
and Slack Coal without Blast. No 7 Oliver St., Boston ;
No. 92 Liberty St., New York: No. 709 Market St., St.
Louis; No. 1 Second St., Baltimore.

ROOFING.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.
Agents Wanted. T.NEW, 32 John Street, New York.

BOOKWALTER ENGINE.
Compact, Substantial. Econom-
ical, and easily managed; guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor, Pump, etc., at the low

gnce of

HORSE POWER $240 00
g ¢ o 280 00
355 00
440 G0

I@‘“ Put on cars at Sprmgﬁeld O.
JAMES LEFFEL & C

= ingfield, OhIO,
or 110 Liberty 9?

87 Maiden Lane, New York.

Text Book, with Instruction and Pens, $1.50.

KEUFFEL & ESSER, 127 Fulton St, New York.
THE PORTER-ALLEN

High Speed Steam Engme

ADDRESS
SOUTHWARK FOUNDRY & MACHINE CO.,
430 Washington Ave,, Philadelphia, Pa.

USEFUL FOR E'VERYBODY X

Address JOHN A. ROEBLING’S SONS, Manufactur-

\\/00D-WORKING [JACHINERY.

B Universal Wood Workers, Planing, Matching,
Moulding, Band and Scroll Sawing Machines,
Carriage, Wagon and Wheel Machinery, ete.

BENTEL, MARCEDANT & CO.,
HAMILTON, OHIO, U. S. A.

An engine that works without
Boiler. Alwaysready to be started

and to we at once full power.
= ECONOMY,
C()NVL\‘IE\LE

/' steam. no coal, no ashes, no fires,
no danger, no ra insurance.
77 Almost no attendance.

THE NEW OT1'0 SILENT GAS ENGINE.,

Useful for all work of small stamon steam engine
D e %0 s estinn SCHLEIGHEL
S . 53 es nu

. C. Manning, 38 i)ey St., New York, Agent.

'MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

ers, Trenton, N. J ., or 117 Liberty Street, New York.
Wheels and Rope for conveying powerlong distances.
Send for circular.

NEW HAVEN MANUFAC'I‘UR!NG CO.,
New Haven, Conn.

!

Q, emms BY ONE W, KORTING

10 [VERSAL aeCTOR

= . < Re«somsn FEEDING ~
e < RAN 0N T
‘P /?4 |=|-u|.AnA.§ 121aTHOMPSON svs.

0% LISERT
V‘ aas-reu

- 1 oLl VER;S..‘

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W.B.FRANKLIN,V. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE, See'y.

TO INVENTORS

AND MANUFACTURERS

. . TR
The Semi-Centennial Exhibition
Of the American Institute of the City of New York will
open September 14, 1881. Heavi machinery will be re-
ceived as (-3&\.1‘1{l as August 22; other goods, September 5.
Intending exhibitors must make early application to
secure proper space and classification. For blanks :
and information address General Superintendent :

American Institute, New York City.

WM. A. HARR
PROVIDENCE, R. I. (PARK STREET).
Six minutes walk West from stution

HARRIS-CORLISS ENGINE

With Harris’ Patented Improvemems,

from 10 to 1,000 H
$66

; week in your own town. Terms and $5 outfit
Tee.

AddrussH HALLETT & Co., Portland, Me.

t Low Prices._ Large Assorted Stock.
A. & F. BROWN, 57-61 Lewis St., New York.

Geo. W.Read & Co.,

Manufacturers of and Dealers in

"MAHOGANY,

And all Foreign and Domestic
Cabinet Woods.

SOLE MANUFACTURERS

CUT AND PRESS DRIED

THIN LUMBER,
CIGAR BOXES,

Panel Stock, Etc,, Etc.

Mills and Warerooms:

186 to 200 Lewis St., New York.

PAYNE’S AUTOMATIC ENGINES.

Spark Arrester.

Reliable, durable, and economical, will furnish a
horse power with one-third less fuel andwater than any other
engine bwilt not fitted with an automatic_cut-off. Send
for Tllustrated Catalo ue ‘A2, for information and
prices. B. AYNE & S0
1207.

Box
ICE AT $1.00 PER TON.

l’IC'l‘E'l‘ ARTIFICIAL ICE  CO., Timited,

0. Box 3083. 142 Greenwich St., New Yorlz.
Guaranteed to be the most efficient and aaono'rmcal of all
existing Ice and Cold Air Machines.

& LD RELIAR) BN3).,

NO FAILURE IN SIXTEENFYUEQFS
|
NTR ' PUMPS

Corning, N. Y.

HEALD &MORRIS)¢
ER M|NUTE £ GAPAGITY

HEALD &MORRIS‘B&H\NIT]SVIHB NY.

THE SCOVILL
“Pop” Safety Valve,

SIMPLE. RELTABLF, DURABLE,

For Locomotive, Statié)n%ry. Marine, and Portable
oilers.
Send for descriptive circulars and price lists to

THE HANCOCK INSPIRATOR CO.,
BOSTON, MASS,

Printsenvelnpes,
cards, etc. [Self-
s Sinker $4]. Press

for circulars, etc.,

$8. 12 other sizes. Doyourown print-

ing. Pleasure or money making; old

oung. Everything easy; IPrmted

S0 instruct. ons. Catalogue of resses,
—.../ Type, Cards, ete¢., for two stamps.

]

Tess ) anufacturers, Kelsey & Co., Meriden, Conn.
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THE

New York lce Machine Company,

115 Broadway, New York, Room 78.

LOW PRESSURE BINARY ABSORPTION SYSTEM.

Machines Making

ICE AND COLD AIR.

Low Pressure when running. No pressure at rest. Ma-
chines guaranteed by C. H. Delamater & Co.

=0 INVENTORS

Howard Mamnfacturing G,

(INCORPORATED,)

364 & 366 Broadway, New York.

Organized for the manufacture and intro-
duction’ of

PATENTED NOVELTIES

AND
YANKEE NOTIONS,
OF EVERY DESCRIPTION.
AMPLE CAPITAL.
Latest Improved Machinery.

CONNECTIONS WITH ALL WHOLESALE MERCHANTS
IN THE UNITED STATES AND CANADA.

Agents in Foreign Countries.

Correspondence without charge, with all who
desiretheir inventions in our line developed.

Scientific  dmerican

FOR 1881,
The Most Popular Scientific Paper in the World,

VOLUME XLV. NEW SERIES.
(‘.OMMEN(E JULY 1.

Only $3.20 a Year, including postage. Weekly.
52 Numbers a Year,

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

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular reswme of the best scientific ine
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 ccnstant 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 subseriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratis forevery club of five subscribers
at $3.20 each; additional copies at same proportionate
rate.

One copy of THE SCIENTIFIC AMERICAN and one COpy
of THE SCIENTIFIC AMERICAN'SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

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

MUNN & CO,,
37 Park Row, New York.

To Foreign Subscribers.—Under the .acilities of
the Postal Union,the SCIENTIFIC AMERICAN is now sent
by post direct from NewYork,with regularity, to stbscrib-
erg in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co.,37 Park
Row, New York,

PRINTING INKS,

HE ‘Scientific American® is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenthand Lom-
bard Sts. Philadelphia, and 59 Gold St., New York.






