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NOTES ON FAIENCE AND ITS MANUFACTURE.
No. III.

In our last issue we gave a brief history of faience ware.
The present article treats on enameling and baking.

Faience must be baked twice: the body must first receive
the necessary hardness, then, after the enamel has been ap-
plied to it, it must be baked again to vitrify the coating.
These two operations may be carried on either together or
separately in the same oven. An oven suitable for accom-
plishing either purpose alone is represented in Fig. 1. Fig.
5 shows an oven for carrying on both operations together.
It is divided into two compartments,
the upper one of which, being the hot-
test, is used for the first operation,
while the enameling is done in the lower
compartment. There are two fires, A
and B, situated on opposite sides of the
oven. Fig. 4 illustrates the position of
the articles in the oven. They are
placed on plates of unenameled faience
or ‘“biscuit,” supported by pillars of
the same material. The success of the
operation depends greatly upon an ex-
act regulation of heat. In thisrespect
experience is the only guide. To ob-
serve the progress of the operation,
cups formed of the same material, en-
ameled and bare, are placed intoa spe-
cial compartment, easy of access, and
heated to the same degree as the main
portion of the oven. From their con-
dition the progress of the operation
may be observed. An oven large
enough for about a gross of ordinary
pottery consumes about seven cubic
yards of wood during one operation,
which lasts about 86 hours.

The enamel consists of : Minium (ox-
ide of lead), 52 parts; oxide of manga-
nese, 7; brick powder, 41; total, 100.

The substances are fused together
and reduced to powder; the enamel is
then ready for application. This en-
amel is intended for brown pottery.
For white faience a mixture is used
consisting of oxide of tin, oxide of lead, silex, sea salt, and
carbonate of soda.

The oxides of lead and tin are intimately mixed and cal-
cined; a yellow powder is thus obtained, called  calcine,”
and forming the base of white enamel. It is mixed with the
other ingredients in the following proportions: Calcine, 47;
sand, 47; sodium carbonate, 3; sea salt, 3; total, 100.

This mixture, melting at a temperature of 70° Wedg-
wood’s pyrometer, is fused, and when cool it is finely
pulverized. For application to the biscuit, it is triturated
with water, which holds a considerable portion of the powder

Fig 2—APPLYING ENAMEL.

in suspension. The articles to be enameled are simply dipped
into this liquid, a sufficient quantity of the powder adhering
to the surface. When the external surface is to be enameled
brown the vessel is first dipped into the brown enamel; after
drying, it is filled with white enamel, emptied, and allowed
to dry again.

When dry all traces of enamel must be removed from the
bottom of the vessel, a8 otherwise, in baking, the bottom
would adhere to the support. The enamel is removed from
the bottom by means of brushes; this operation is very in-
jurious to health, as it fills the air with fine particles of lead

Fig. 1.—POTTER'S OVEN.

compounds, which are inhaled and swallowed by the opera-
tives. This manipulation is called varnishing and brushing,
and is illustrated in Fig. 2.

Fine faience goods must be placed in the oven very care-
fully. They are generally inclosed in muffles, made from
biscuit, and these are placed on top of each other in the ovens;
the latter holding about 20 to 30 of them, according to size.

Fig. 6 represents one of the chambers, containing several
plates and a bowl in position.

By the application of heat the enamel is fused and partially
penetrates into the biscuit, to which it imparts its color and
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a beautiful luster. The coating is hard, and does not crack
or scale off when it is of good quality and properly pre-
pared.

‘When articles are to be decorated by painting, the paint is
applied to the enamel when the latter has become cold. The
goods are then again moderately beated, by which the colors
are firmly attached to the enamel. The pigments used are
essentially the same as those used in porcelain painting.

“Fine ” faience, properly so-called, is a product of modern
times, and must be distinguished from the ‘‘common”
faience just described. It consists of an inner white, opaque
body covered by a crystalline lead glaz-
ing. Thefirst *fine” faience was made
in England, toward the end of the last
century, by Wedgwood. It was he
who discovered that silex is bleached
by calcination, and that calcined silex
bleaches clay. Pottery made from this
material is very white and hard, ring-
ing when, struck with a hard body, with
a clear metallic sound. Its beauty and
durability soon brought it into great
demand, and for practical purposes it
is to-day universally used in preference
to its rivals. It was also called half-
porcelain, opaque porcelain, and china,
although originally the latter term was
used to designate regular porcelain,
china, or fine faience. It cannot be
cut by steel, and differs from porcelain
proper only by its opaqueness, the
latter being translucent and more com-
pletely vitrified. China industry is of
the utmost importance in Europe, espe-
cially England.

As stated above, the material consists
of levigated clay and calcined silex, to
which sometimes a little chalk is added.
The glazing is of variable composition,
but consists generally of oxide of lead,
or minium, silex, feldspar, and soda.
1t is prepared and applied like ordinary
enamel.

In England three varieties of china
arc distinguished: 1. Pipe-clay ware,
containing a little chalk. 2. Stone ware. 3. Feldspar ware.

English pipe-clay, according to Schuhmann, is composed
as follows: Clay, 88 parts; silex, 13; chalk, 1; total, 100.

The glazing for pipe-clay ware consists of : Sand, 81 parts;
minium, 80; litharge, 27; calcined feldspar, 7; borax, 3;
crystal glass, 2; total, 100.

Stoneware, according to Oppermann and Battenaire, con-
sists of: Clay, 87 parts; silex, 13; total, 100; and is glazed
with ‘the following mixture: Silex, 42 parts; minium, 26;
borax, 21; sodium carbonate, 11; total 100.

[Continued on page 258.]

Fig. 3.—PLATE MACHINES.
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THE SITE OF THE GREAT NEW YORK EXHIBITION.

The location of the buildings for the New York Exhibition
of 1888 is just now the subject of much discussion. Though
many conflicting interests are involved it is obvious that the
question must be determined by a few paramount conditions.

‘Whatever local advantages may be offered by any or all of
the suburban sites proposed, the single condition that the Ex-
hibition must be easily and quickly accessible to the million
people on New York 1sland, on foot as well as by horse or
steam conveyance, should compel the selection of & site on
the island and not above Central Park.

Accessibility by water from the surrounding cities, and
convenience in handling materials as well as passengers, re-
quire that the site chosen should be near the water; the North
River front offering by far the greater advantages.

As any money contributed by the city and State should be
put into a permanent building (as was done at Philadelphia)
the chosen location must comprise, in part at least, lands

suitable for permanent occupancy by public buildings, and

if possible already belonging to the city.

The temporary structures must be near the permanent
buildings, and in a place suitable for the wholesome housing
In all probability
the sites of such buildings must also be public land, since the
enterpnse could not afford to pay rent, and private citizens

Unfortunately, however, these confident statements involve
several hypotheses which sadly lack confirmation. The germs
themselves are hypothetical. We have no positive proof of
their existence as living organisms; still less proof that frost
kills them. It is true that an undetermined something, un-
der favorable conditions not wholly understood, suffices to
propagate the disease. It is true also that yellow fever epi-
demics in this country are stopped by cold weather. Yet,
while the fever is not apt to rage in any locality during two
successive seasons, except in the tropics, the proof that frost
is the arresting agent, and that it is able to put an end to the
disease permanently (or until it is reimported) is very far from
satisfactory. It is no uncommon thing for refugees from
fever districts to return to their homes weeks after frost has
set in, and then sicken and die of yellow fever. It is even
asserted, on fair authority, that cases of sickness, which no
one would hesitate to pronounce yellow fever during the
summer season, have occurred repeatedly during the past
winter in towns along the lower Mississippi; yet there has
been no lack of severe frost in that region.

The recent outbreak of yellow fever on the United States
Steamer Plymouth, after spending the winter at Boston, and
being subjected to freezing and fumigation, complicates the
matter still more. The Plymouth came to Boston last fall,
from a cruise among the West Indies, with yellow fever on

are not likely to contribute private property for such uses board. The vessel was free from the disease during the win-

without remuneration.
Where can such a situation be found? The projeclors

of the Exhibition have pitched upon the lower part of , without reinfection.

|

ter; and if there is any truth in the theory that frost is fatal
to yellow fever, no cases should have occurred on that vessel
Yet as soon as the steamer, which left

Central Park, against the invasion of which the press; ' Boston March 15, had arrived in southern waters (about 300
and the public have very forcibly protested. It is true that miles southeast of the Bermudas) fever broke out and the

the necessary damage to the park might not be so great as steamer was forced to return.

But one stop had been made

many fear; possibly the use of the Ball Ground and the at St. Georges, Bermuda, where there has been no yellow

Green (west of the Mall) might result in no permanent cur-
tailment of those open spaces, and no injury except to the
turf, which could soon be replaced. Nevertheless any inva-
sion of the city’s too limited breathing space, even tempo-
rarily or for the most laudable purpose, should be depre-
cated. From an artistic point of view the park would make
an admirable setting for the Exhibition buildings; but the
cost would, at the least, be altogether too great.

The city has already set apart for a museum and zoologi-

fever for several years.

If the infection of yellow fever can withstand the winter
climate of Boston, why should it not that of Memphis or
New Orleans? If it can, the importation of the disease is
not necessary to start an epidemic next summer, in which
case the most thorough refrigeration of incoming vessels will
not suffice to stay the plague.

There is another objection to the spending of so much
money on an experimental vessel. If refrigeration should

cal garden the sixteen-acre area bounded by 8th and 9th prove adequate for the disinfection of yellow feverships, one

avenues and 78th and 81st streets, and known as Manhattan |

Square. The plan of a magnificent atructure there has
already been perfected, and one wing built, making, so far
a8 it goes, the best planned museum building in the world.
The money contributed for a permanent building by the city
and State of New York could be used in completing the cen-
tral cross of this museum building. The rest of the plan

28 | might be developed as one story temporary buildings, giving,

with the main building, 16 acres of exhibition space. Tem-
porary structures covering 40 or 50 acres more will be re-
quired for the purposes of the Exhibition.

Instead of going into the park for sites for these buildings
why could not the city utilize therefor the now unused road-
ways between Manhattan Square and the river, comprising
four broad avenues intersected by cross streets at right
angles, all as yet unoccupied, and all graded, paved, lighted,
and drained by the city at enormous cost? A more conve-
nient and wholesome situation for a great fair could not be
found. The river front would accommodate all the shipping
of the Atlantic coast. The Hudson River Railway and the
two elevated roads traverse the region already, and could
easily be made to furnish quick and comfortable conveyance
for 800,000 visitors a day, in addition to the almost limitless
facilities afforded by the river.

The crossing of 9th avenue by the Boulevard at 64th street
would furnish an ample site for a vast building in the form
of a 8t. Andrew’s cross; the junction of the Boulevard with
10th avenue another site, equally good. Between 78th and
86th streets the Boulevard runs midway between 10th and
11th avenues. The three avenues with the cross streets
would, anywhere in this neighborhood, furnish sites for Ex-
hibition buildings surpassing in magnitude any ever dreamed
of hitherto.

The diversion of the pl asure driving on the Boulevard to
9th or 11th avenue for a mile or so—the only inconvenience
likely to accrue from the temporary occupation of the streets
named by Exhibition buildings—would be as nothing com-
pared with the evils and inconveniences sure to attend an in-
vasion of Central Park. And the absence of immediate park
surroundings to the buildings would be no serious objection
to the proposed site for the fair, since it would be but a step
from Manhattan Square into the park opposite the Lake and
the Ramble.

The streets proposed to be occupied are of ample width for
Exhibition buildings; the Boulevard is 150 feet wide, the
avenues 100 feet, and the cross streets from 60 to 100 feet.

FROST m YEI.LOW FEVER.

On the theory that yellow fever is propagated by germs
which cannot withstand a freezing temperature, the United
States Senate has passed a bill appropriating $200,000 for
the construction of a steel refrigerating ship to disinfect the
holds and cargoes of vessels coming from infected ports.

The projectors of this plan of disinfection claim that no
mere experiment is contemplated. The project, they say, is
sure to succeed, since artificial refrigeration is a simple and
well established process, and it is certain that yellow fever
germs cannot withstand frost; accordingly it is perfectly
feasible to freeze out any possible yellow fever infection that

vessels from the tropics may bring to our shores.

© 1879 SCIENTIFIC AMERICAN, INC.

refrigerating vessel will scarcely begin to do the work re-
quired in all our southern ports; twenty would be none too
many. And why should a special steel ship be constructed
to carry the simple apparatus needed for the production of
cold? Any existing river steamer or fair sized tugboat would
suffice for that purpose; and the $200,000 appropriated
would fit up and charter a large number of such small ves
sels, each provided with all the machinery needed to refrige-
rate the hold of any vessel, should the experiment sustain
the projector’s thcory. While two hundred thousand, or two
hundred million, dollars would not be too much to pay for
preventing an epidemic of yellow fever next summer, it is
altogether too much to pay for an experiment which could
be made for a tenth of the money, especially when there is a
possibility that the wasted funds may be sorely needed in the
practical application of the methods, the efficiency of which
the experiment is expected to confirm.

—_———,t e r—

THE AUSTRALIAN EXHIBITIONS,

The occurrence of two great Exhibitions in Australia,
within a year of each other, is in some respects unfortunate;
yet it may prove an advantage to exhibitors from this coun-
try and Europe, since it will be comparatively easy to
transfer exhibits from the one to the other, and thus save
the double ocean transit that would be required were the
two Exhibitions more widely separated in time. Had
Victoria and New South Wales united in 8 common exhibi-
tion, the display might have been grander, though it may well
be doubted whether the commercial effect would have been
so valuable. It must be remembered that Sydney and Mel-
bourne are capitals of states together as large as France and
Germany, and soon to be as populous; and in the absence of
means of communication but few in either colony would be
reached by an exposition at the capital of the other.

Though the smaller city, Sydney, has boldly taken the lead
in inviting the world to compete for her trade, and will
open the first world’s fair south of the equator in September
next, Melbourne follows in October, 1880. Like every
other public work in New South Wales, the Sydney Exhibi-
tion isa government undertaking, and a large sum of jnoney
has been voted for carrying it out. The building is well ad-
vauced, and France and England have asked for more space
than can be allowed. For American exhibitors there has
been reserved 30,000 square feet on the floor of the main
building, and half as much more for machinery. Already a
considerable quantity of exhibits has been shipped from
this port, and there is reason to hope that the United States
will be creditably represented. It is proper to add that,
with the exception of freightage, exhibitors will have no
charges or commissions of any sort to pay. The space pro-
vided is free.

The foundation of the Melbourne Exhibition was laid
Fehruary 19. The building is to stand in the center of a
large public park—Carlton Gardens—on the highest land
the city, and is to cover seven acres; the wHole Exhibition
will occupy about twenty acres. The cost of the buildings
and all expenses incidental to the Exhibition will be defrayed
out of funds voted by the Victoria Parliament. Applications
for space should be made not later than June 30 next. There
will be no charge for exhibition space. American manufac-
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turers will not need to be urged to secure for themselves a
favorable representation in these exhibitions. The Austra-
lian market is an inviting one, and American goods have
been received there with signal favor.

THE BICYCLE AS A PRACTICAL ROAD VEHICLE.

Now that the interest in this means of locomotion is in-
creasing in this country, the question, Is the bicycle a prac-
tical road machine? is often asked, especially by those
whose experience with the velocipede of 1869 fully demon-
strated the impracticability of that article for such a pur-
pose. Inrelation to the subject, a correspondent sends us
the following:

On January 7 last, the writer purchased a bicycle with 52
inch driving wheel; weight of machine, 44 1b. Since that
date, for a period of eleven weeks, I have ridden it 850 miles
over the common roads of this section (Essex county, N. J.),
riding 26 days, and ranging from 20 minutes to 8 hours’ rid-
ing time per day. The speed has varied from 6 to 17 miles
per hour, and I have ridden without difficulty through slush,
mud, and snow, and over ice, frozen ruts, and cobble stone
pavement. All ordinary hills have been ascended with com-
parative ease; extraordinary ones, peculiar to mountainous
regions, it has not been my fortune to essay. The fatigue
occasioned by & long or swift run is surprisingly slight and
transient. No stiffness or soreness follows the effort.

A few days ago your correspondent took a 16 mile run
over roads and under circumstances which afforded a good
test as to the utility of the machine. Starting at5 P.M., a
stiff hill was ridden down at a walking pace by ¢ back-
pedaling,” a curve at its base rendering it unwise to fly it.
Three miles of lumpy, macadam road, very much out of re-
pair, was succeeded by a better one, connecting with a com-
mon dirt road, which was slowly recovering from the effects
of the winter season. This extended nearly two miles, and
was ridden over slowly,-but without trouble. Turning to
the left, up the knubbly Montclair turnpike, I found the
wind strong against me, so getting well over the handles, I
climbed slowly for two miles to Montclair. Here I turned
and ran down, making the two miles in 7 minutes. The
final run home of six miles, including the muddy dirt road,
occupied 30 minutes. No fatigue was felt after this ran—
the exercise manifested itself only in an amazing appetite.
O ———————————

I8 THE MOON INHABITED!}

The question as to whether the moon is inhabited by or-
ganic beings—if not like those that live on our own globe,
at least of a kind specially adapted by their structure and
nature for existing under the very different physical condi-
tions that obtain on our satellite—is one that has attracted
attention for ages, and one, too, that has been argued pro
and con with great ability by many learned and eminent
men. The opinion of nearly all scientists of the present day,
however, is that the moon is a ‘“dead planet;” and that, in-
asmuch as she has but a slight and very rare atmosphere,
and that, as a consequence, no water exists on her surface,
she is entirely unfitted to be the dwelling place of any or-
ganic beings whatever—at least of any kinds that our minds
can form any conception of. On the other hand, those who
take the opposite view argue (to use the words of Dick) that
‘“ matter appears to have been created chiefly in subserviency
to mind; and it is highly improbable that the Creator would
leave a globe containing a surface of 15,000,000 square miles
altogether destitute of sensitive and intellectual beings, espe-
cially when we behold its surface diversified and adorned
with such a vast assemblage of picturesque and sublime
scenery, and when we consider that every department con-
nected with our globe is peopled with sentient beings of every
description. Although seas and rivers and a dense atmo-
sphere are not to be found connected with the lunar orb, and
although some of its arrangements are different from those
of the carth, yet these circumstances form no valid objec-
tion to the moon being inhabited, for the Creator can in all
cases adapt the inhabitant to the nature of the habitation
provided for him, as he has adapted the birds for winging
their fiight through the air, the fishes for gliding in the
water, and man and quadrupeds for traveling the dry land.”

Among the noted scientists of the present day who hold
this opinion, but who found it on the latest discoveries of
scicnce rather than on the wisdom of the Creator, is the cele-
brated French astronomer, M. Camille Flammarion, who is
al present organizing a subscription for the purpose of found-
ing at Paris a free observatory created by private means. M.
Flammarion not only believes that the moon is inhabited,
but he believes that it will be possible to construct a tele-
scope of such power as to bring the lunar orb so near our
eyes that the question may be practically settled. In con-
nection with this project he has recently written a long and
interesting article entitled ‘“Is the Moon Inhabited?” in
which he ably reviews all the facts bearing on the subject.
This article, which we have translated from one of our
French exchanges, will be found in SCIENTIFIC AMERICAN
SuPPLEMENT No. 170.

INTEREST-BEARING NOTES.

By the failure of so many savings banks and trust com-
panies throughout the country a great many persons have
not only suffered severe losses, but alarge number have been
greatly distressed by the loss of all their accumulations, at a
time, too, when they most needed them. Not only those
who were unfortunate in having their money in these weak
institutions have been sorely troubled, but depositors in solid
companies naturally become apprehensive for the safety of
their savings and withdraw their deposits,

‘While we do not recommend persons of small means to keep
their money about their person or hid in a stocking under the
bed to tempt thieves, thére are a great many who do this, for
the reason they have lost confidence in all savings institu-
tions. To this latter class of persons the new ten dollar in-
terest-bearing certificates, now being issued by the United
Btates Treasury, will be found equally safe and convenient
a8 gold or greenbacks for circulation, and interest on their
investment will be constantly accruing, therefore they are
better to hoard than either silver or gold.

These notes are convertible with accrued interest at 4 per
cent per annum into 4 per cent bonds of the United States,
issued under acts of July 14, 1870, and January 20, 1871, upon
presentation at the office of the Treasurer, Washington, D.
C., in sums of $50 or multiples thereof.

The certificates are a little shorter and somewhat wider
than legal tender notes, which they otherwise resemble. A
vignette of Benjamin Franklin is in one corner of the face
side, with the figures and word ten in the other corner. They
are dated April 1, 1879, and certify that the sum of $10 has
been deposited with the Treasurer of the United States under
act of February 26, 1879; this certification bears the signatures
of the Treasurer and the Register, and the Treasury seal.

On the back of the certificate are the words *‘ ten dollars,”
and the following: ‘“ Interest on this note will accrue as fol-
lows: For'each 9 days, or 1-10 of a quarter, 1 cent; for each
quarter year, 1¢f cents; for each entire year, 40 cents.”

THE ANILINE COLORS.

Take a little of any of the brighter aniline colors on the
point of a knife and sprinkle it on the surface of still clear
water in a transparent vessel. Immediately lines of color
will curve downward through the water, intersecting and
blending till the whole vessel assumes the brilliant tint. Oc-
casionally a little mass, more abrupt in its movements than
the rest, will strike directly downward, but before it goes far
it will divide and sub-divide and form an inverted tree of
color in the liquid. Having reached the bottom it will some-
times start upward, as though it had accomplished its mis-
sion and had no time to spareon its return. Often a mass of
colored liquid will take the form of the smoke rings of a lo-
comotive, and sometimes two of these rings will chase each
other downward, the one in advance opening and allowing
the other to pass through, which in turn waits for its com-
rade, and so on till they are destroyed by frequent collisions.
Some of the colors are very different when seen by reflected
and transmitted light, and the blending of the two when the
vessel is placed in different positions with regard to the sun-
light is very beautiful.

What are these aniline colors, and whence are they pro-
cured?

It is surprising what a mine of wealth has been found in
the refuse matter of our gas works. The bituminous coal,
which is there heated in great retorts, yields much that can
be utilized besides the gas upon which our cities are so de-
pendent. Upon the retorts, as a crust, gas carbon is formed;
this is a good conductor of heat and electricity, and supplies
the carbon cylinders or plates used in several galvanic bat-
teries, and also the poles for theelectric light. Most of the
devices for electric lighting require this product of the old
system for their successful operation. The interesting scien-
tific toy, the microphone, which renders audible the tramp
of a fly, the rustling of the softest brush, the noises of insects
far too faint to be distinguished by the unaided ear, uses the
conducting power of gas carbon as a necessary agency. Cer-
tain vapors pass from the retorts and condense in the colder
tubes. From some of these almost all the ammonia salts, so
indispensable to the chemist and various manufacturers, are
procured. The nitrogen of the vegetables of the old carbon-
iferous age, now for the first time released from its long im-
prisonment in the coal, comes to us in the form of these am-
moniacal liquors. Anotherliquid thuscondensed is coal tar,
while in the retort, after the volatile ingredients have been
expelled, remains a hard material resembling anthracite coal,
and which is useful for the same purposes as that article—
coke..

We will take the coal tar and trace out some of the pro-
ducts which may be derived from it. No less than forty
different materials have been extracted from this unpromis-
ing-looking article by the art and skill of chemists. When
subjected todistillation itisseparated into various substances,
which are more or less volatile. By raising its temperature
gradually, and collecting in different receivers the compounds
that pass off, these may be obtained distinct from each other
in tolerable purity. At about the temperature of boiling
walter, benzol, or benzine, distills. The use of this for dis-
solving grease is well known. As the temperature is raised
there pass off in succession toluol, phenol, naphthalene,
anthracene, increasing in weight and solidity, the last being
a heavy greenish oil. In the retort is left pitch, which isex-
tensively used in the construction of pavements. The benzol,
when subjected to the action of strong nitric acid, forms nitro-
benzol, the artificial oil of bitter almonds, which under the
name of myrbane is an article of perfumery. By the action
of hydrogen this nitro-benzol is converted into aniline. The
second product of the distillation of coal tar, toluol, may be
passed through a similar operation, the resulting product be-
ing toluidine.

We have now arrived at the basis of our aniline colors.
From the thick black grimy coal tarare produced the bright-
est and most beautiful colors whichart can show. The most
gorgeous dyes, rivaling in beauty the tints of the rainbow or
of the sunset clouds. are the coal tar colors, Surely, never
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was a stranger transformation; no substance could be found
which at first sight would be accounted more utterly devoid
of beauty than gas tar, and no stronger contrast could be seen
than a bottle of it side by side with a transparent brilliant
solution of aniline red, green, or violet. Many inks, both
black and colored, are nothing but some of the products of
aniline or its allied substances, dissolved in alcohol or water,
and the brightly dyed ribbons of our streets are made beau-
tiful, but often not permanently so, by the action of these
marvelous coal tar colors.

It would not be interesting, except to a scientific man, to
go over the various chemical changes by which aniline and
toluidine are converted into the various colors. A combina-
tion of the two gives rosaniline, which is a kind of starting
point in the manufacture. From this base, by the action of
various acids, many of the colors are derived, while some are
obtained from phenol and the other original products of coal
tar distillation, though all are popularly but incorrectly
known as aniline colors,

In the laboratory of the’ chemist the methods have
been evolved and the products first obtained. Kept for a
long time as a mere curiosity, their value as dyes was finally
made known, practical men secured the secret of their man-
ufacture, and vast industries, principally abroad, aggregating
millions of dollars of capital, have sprung up. It is one of
the many cases where the man of science, not for any mer-
cenary purpose, but impelled by the love of investigation and
discovery, has been a great material benefactor. Without
his researches the grimy coal tar would have been grimy coal
tar still, useful to paint fences, to preserve wood, and a
few other minor purposes, but not suspected to be so rich a
mine of wealth and beauty. One of the most brilliant dis-
coveries of science in this line has been the artificial produc-
tion of the coloring matter of madder. Thedyeing quality of
madder has been known for at least 2,000 years, and raising
the plant and preparing the roots have been important indus-
tries in Zealand and many tropical countries. But recently
two German chemists, working upon the known analysis of
alizarine, a coloring principle of madder, have built up the
substance itself, using as a base anthracene, one of the re-
sults of the distillation of coal tar. The artificialalizarinedif-
fers in norespect, chemical or physical, from the natural, pos-
sesses the same coloring properties, and its use has to some
extent diminished the demand for the cultivation of madder.
By what chemical process the plant, in nature’s laboratory,
forms its coloring principle we do not know; but we can
trace every step of its formation from coal tar, and alizarine
must henceforth stand side by side with safranine and the
other so-called aniline colors.

It was about 50 years ago that Unterdorben separated from
indigo a substance which he called crystalline, which after-
ward became known as aniline, from the Portuguese anil—
indigo. Until within 20 years it was deemed an unimportant
substance, indigo beingitself too costly to support any exten-
sive manufacture; but since it has also been found in coal tar
a continued succession of coloring products has been drawn
from this apparently inexhaustible source; one of the latest
of these has been uranine, a beautiful green fluorescent dye.

The aniline colors are not permanent. We have heard of
the labels of boxes which were marked with aniline inks be-
coming entirely white, no vestige of a letter remaining, upon
exposure to the sunshine in the transit, to the manifest incon-
venience of the expressman. The writer having occasion to
use some charts, made them partly with ordinary black ink
and partly with crimson. In course of time the crimson
faded away, leaving the black characters rather meaningless
by themselves; and this in a position where no direct sun
rays ever reached.

Some of them are, however, much more permanent than
others, and for purposes which do not involve great expos-
ure or rough usage they answer very well, while their bright-
ness gives the dyer a power he cannot possess with the fast
colors. Magenta, mauve, solferino, roseine, Tyrian purple,
picric acid, and many others, enable him to add immensely
not only to the brilliancy but to the variety of his shades.

The extensive employment of these colors in many articles
of ordinary use has led to numerous experiments on their
physiological effects on the human system. Pure aniline is
a strong poison ir the stomach, and both aniline and nitro-
benzol, when taken intothe lungsin a state of vapor, are very
injurious. Numerous instances of serious impairment of the
health of workmen employ®d in aniline factories are on re-
cord. In one case a workman broke a carboy of the liquid,
and in wiping it up respired a large amount of the vapor; in
a few hours his face and body assumed a leaden hue; his
gums, eyes, and lips a bluish appearance from the formation
of coloring matters in the blood, and the whole system was
seriously deranged. Energetic treatment, however, saved
his life. But the aniline colors, which are not pure aniline,
are much less injurious. They adhere so closely to the dyed
fabrics that there is no danger of their floating as dust in the
air, as in the case of arsenical dyes, and when pure are but
slightly poisonous even when taken internally, though hurt-
ful substances, like arsenic, Jead, and mercury, are used in the
manufacture, and may exist in a greater or less degree in the
colors themselves.

—_— it —

AN ingenious apparatus, intended to reproduce telegraphi-
cally at a distance the pictures obtained in a camera obscurs,
has, says Galignans, recently been invented by M. Senleeq,
of Ardres, The principle on which it is based is the pro-
perty possessed by selenium of presenting a very variable
and very sensitive electrical resistance according to the dif-
ferent gradations of light.
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Feldspar ware, according to 8t. Amand, consists of: Clay,
62 parts; kaolin, 15; silex, 19; feldspar (decayed), 4; and
covered with the following glazing: Oxide of lead, 52 parts;
kaolin, 25; silex, 18; crystal glass, 10; total, 100.

The machines used for shaping fine faience are identical
with those used for ordinary faience. For some articles
which are manufactured in very large quantities, as plates,
special machines have been devised.

Fig. 3 represents a plate machine. The shaft of the wheel
carries at the top a circular block of wood, forming the coun-
terpart of the inside of a plate. A sufficient quantity of clay,
rolled so as to form a sheet of the required thickness, is
placed upon this block and pressed down closely. To a
standard is attached the shaping tool or *‘ caliber,” movable
in vertical direction. Its profile at the lower edge corre-
sponds exactly to the external form of the plate. By caus-
ing the wheel to revolve slowly, the plate is brought into the
desired shape.

For forming articles not of circular shape or otherwise dif-
ficult to form, moulds of plaster of Paris are used. These,
when dry, rapidly absorb the water from the clay and cause
it to harden rapidly.

To bake the biscuit, the temperature must be brought up
to about 100° Wedgwood’s pyrometer; for enameling, 10° to
80° are sufficient.

Although not strictly belonging to the faiences, we may
nevertheless mention in connection with it the so-called
‘“ gray pottery ” {grés-cérames). It consists of dense, heavy
material, which rings with a metallic sound. It is opaque,
of a finely grained texture, and sometimes nude, sometimes
glazed with a mixture of salt, oxide of lead, and silica.

Ordinarily it receives a sort of vitreous covering all over
the surface, consisting of silicate of sodium and alumina, dur-
ing the first baking, and a repetition of this latter operation
is thus rendered unnecessary. The purpose is accomplished
by simply mixing sea salt with the fuel used for baking. The!
salt evaporates, and the vapor, coming in contact with the
heated articles, decomposes; the sodium oxide and.the various
other oxides generally contained. in sea salt unite with the

1

Fig. 4.—POSITION OF ARTICLES IN OVEN.

silica of the vessels and form a glass, which penetrates into
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BLASTING BY COMPRESSED AIR.

Therisk attending the use of gunpowder or other explo-
sives in coal mines has led to the trial of compressed air for
breaking down coal, experimentally that is, and the experi-

s

Fig. 6—OVEN FOR BAKING AND ENAMELING.

ment seems decidedly promising. A small portable ma-
chine was used, by which two men were able to compress
air so as 10 give a pressure of 14,200 1b. to the square inch.
The compressed air was conveyed through wrought iron
pipes to a cast iron cartridge, 12 inches long, placed in a
hole drilled in the coal; into this cartridge the air was forced
until it burst, breaking down the coal. A pressure of 9,660
1b. to the square inch was found sufficient to break down
hard coal.

In a paper lately read before a meeting of coal miners, at
Manchester, England, one of the inventors of this system,
Mr. W. E. Garforth, of Dukinfield, expressed the convic-
tion that before long a pressure of ten, fifteen, or twenty
thousand pounds per square inch would be so utilized that
ithey would be able to put into the miner’s hands a power
that would enable him to get out coal, without risk, either
from blown out shots, explosions, or the production of de-
leterious gases.

Comparing the two systems of breaking down coal—by
gunpowder and by compressed air at 8,000 1b. pressure per
square inch and upward—Mr. Garforth thought that the
latter would be nearly, if not quite, as expeditious as the
former, while it possessed many signal advantages, espe-
cially in the matter of safety.

v e

Remedies for Bililousness.

the pores of the clay and renders it impermeable and glossy.
This simple process is the invention of Wedgwood.
120° of heat (Wedgwood) are re-
quired to finish it. Fig. 7 re-
presents an oven used for baking
gray pottery. Thearticles to be
baked are placed on Wedgwood
shelves.

Gray pottery is very hard and
brittle. It cracks frequently on
sudden changes of temperature
and when directly exposed to the
fire. This quality of ware may
be white or colored. The follow-’
ing is the composition of the ma-
terial used in its manufacture:

White.—Kaolin, 25 parts;
clay, containing a little kaolin,
25; feldspar, 50; total, 100.

Colored.—Kaolin, 14 parts;
clay, 14; silex, 15; pegmatite
(decayed), 27; sulphate lime, 21;
sulphate of baryta, 9; total, 100.

Black.—Kaolin, 2 parts; clay,
48; calcined ocher, 43; manga-
nese (black), 7; total, 100.

Gray pottery was manufac-
tured extensively thousands of
years ago by the Chinese and
Japanese. A Japanese vase is
exhibited at the Louvre, 214 feet
high and 2 feet wide, which was
manufactured at Meissen by
Boettcher, previous to the inven-
tion of porcelain.

100° to | iridin a certain remedy for biliousness.

Dr. Rutherford says: “ As yet we have found 4 grains of
It may be made into

Fig. 7.—O0VEN FOR GRAY WARE.
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a pill with confection of roses, and taken at bedtime. It pro-
duces no disagreeable sensations, and on awaking in the
morning the yellow tongue is clean, and the headache and
malaise are gone. As iridin, though a powerful hepatic, is
not a powerful intestinal stimulant, it is well to give in the
morning an ordinary mild saline aperient, such as Pillna
water. Iridin, though an agreeable remedy at the time, has
a somewhat depressing effect, and it probably should not be
taken much oftener than once a week.”

Dr. Rutherford also states that ‘‘ euonymin is a hepatic
stimulant in man as it is in the dog. Two grains of it made
into a pill with confection of roses, and taken at night, seem
to be as efficient a remedy for biliousness as iridin. If the
dose be not too great it leaves no depression. A dose of a
saline aperient should be taken in the morning. I have been
much struck with the success of euonymin in functional de-
rangement in several persons who had tried nearly all the
commonly used cholagogues with varying and often limited
success. I have no doubt that in consequence of our experi-
ments euonymin will come to be a universally employed

hepatic stimulant.”
_———r———

The Spectrum of Brorsen’s Comet.

Professor C. A. Young, of Princeton, writes to the New
York Times saying that Brorsen’s comet has not an excep-
tional spectrum, as indicated by Huggins’ observations of
1868, but falls into line with all the other comets. Professor
Young’s observations were made upon the evenings of April
1and 2, and a comparison between the spectrum of the
comet and that of the flame of a Bunsen burner showed a

coincidence exact within the limits of observation.
—_— evre———

RECENT AMERICAN PATENTS,

An improvement in oil stills has been patented by Mr.

Clark Alvord, of Kendall Creek, Pa. It consists in a series
of metal rods arranged permanently in the bottom of a still,
and projecting downward toward the fire and upward into
the oil. The object is to thoroughly distribute the heat
through the oil.
. An improved soldering machine, patented by Messrs.
Joseph W. Miller and Bernard Coll, of Baltimore, Md., is
designed for rapidly soldering the tops and bottoms of cans,
pails, etc. It has novel features, which cannot well be de-
scribed without an engraving.

An improved water elevator, patented by Mr. A. W.
Coates, of Alliance, Ohio, is provided with a weighted

Fig. 6 INTERIOR MUFFLE.

plunger, which, by its descent, forces water up through a
stand pipe.

Mr. W. E. Washburn, of Sackets Harbor, N. Y., has pat-
ented an improved hampering
pad for horses, which consists of
two plates, one carrying points,
which stand opposite perfora-
tions in the other, when they are
in their normal condition pressed
apart by a spring. When the
horse presses against a fence or
other object with his breast he
is pricked by the points.

Mr. C. 8. Piersons, of Sandy
Hill, N. Y., has patented an im-
provement in harness, which
renders it stronger, lighter, and
more durable, and less expensive
than ordinary harness. Its con-
struction cannot be described
without an engraving.

A compact and convenient re-
ceptacle for holding flour for
household use, has been patent-
ed by Mr. Joseph Johnson, of
Marshalltown, Iowa. The in-
vention consists in a cylindrical
receptable having a grid for sup-
porting the body of the flour,
and a rotary sieve for sifting it
and delivering it t® a chest, upon
which the receptacle rests.

Mr. G. D. Eighmie, of Pough-
keepsie, N. Y., has patented an
improvement in men’s drawers,
which consists in cutting the
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material so that each leg portion shall have a singlelength-
wise seam on the back. The cloth is cut on a bias to secure
elasticity.

An improvement in lanterns, patented by Mr. Patrick J.
Clark, of West Meriden, Conn., is designed to prevent the
disturbance of the flame by currents of air, and to keep the
top of the lantern cool.

Mr. Josiah Watts, of Brooklyn, N.Y., has patented a fan
driven by a spring and clockwork. The stroke of the fan
may be lengthened or shortened, and its velocity may be
varied.

An improved car axle box lid, patented by Mr James
Seath, of Terre Haute, Ind., is fitted to the end of the oil
box, which is made convex and provided at each side with
tongues, which fit in grooves in the ends of the cover.

Mr. Charles H. Fuller, of Akron, Ohio, has patented an
improved stuffing box for piston rods, in which the old
packing may be retained, when new is added. The inven-
tion consists in a hollow gland having a conical interior,
which receives a portion of the packing.

An improved windmill regulator has been patented by
Enos C. Daniels, of Lyons, Ohio. The invention consists
mainly in a vane which holds the windmill out of the wind,
excepting when force is applied to it. It is a simple device
for controlling the action of the mill.

—— e —
A NOVEL ROTARY ENGINE.

We give herewith an illustration of a rotary engine of
novel character, which the inventor, Mr. Lorenzo B. Law-
rence, of Monticello, Cal., calls a rotary vacuum engine. It
consists in an arrangement of curved tubes, A, which are
cpen at both ends, and supported by a wheel, B, secured to a
hollow shaft, and having tubular spokes, which project be-
yond the periphery of the wheel into the spaces between
the curved tubes, A.

The hollow shaft is supported by plumber blocks, which

rest upon the sides of a water tank, into which the curved

tubes dip. One end of each
curved tube is always left
open; the opposite end is pro-
vided with a valve, I, which
closes automatically as the
open end touches the water.
Opposite the open end of"
each curved tube there is a
gas burner, F, which is pi-
voted to one of the tubular
arms of the wheel, B, and is
moved by a cam, G, attached
to the plumber block. This
burner receives gas through
the hollow shaft and arms of
the wheel, B. The valves, I,
are operated by the same cam
through the levers, J.

The pivoted burners are
arranged with reference to a
continuously burning station-
ary gas jet, L, so that the gas
is let on as they come oppo-
site the stationary jet, the lat-
ter serving to ignitc the gasas
it 1ssues from the pivoted gas
burners.

As the mouth of the curved
tube nears the water the
valve, I, is closed, and the
burner, F, is turned aside,
shutting off the gas supply.
By the heat of the gas flame
the air is rarefied in the tube,
B, and as the tube strikes the
water, the air is cooled, form-
ing a partial vacuum, which
draws the water into the tube causing that side of the wheel
to preponderate, and inducing a rotary motion, which is con-
tinued so long as the gas is supplied and ignited in the man-
ner described.

A New Explosive.

The staff of the Austrian artillery have been for some time
engaged in making experiments at the arsenal of Zamky,
says Galignani’s Messenger, on a material which is said
to possess far greater explosive power than any other sub-
stance hitherto discovered. During a series of investigations
relative to dynamite and compressed gun cotton, M. Nobel
found that the latter could be prepared in such a way that it
could be completely dissolved in nitro-glycerine. The pro-
duct is a gelatinous and gummy substance which, at the
highest pressure, does not part with any of the nitro-
glycerine. That explosive gelatine resists water, cannot be
fired by any shock, but only goes off with difficulty and
imperfectly when ignited. Further experiments showed,
however, that with it a new compound could be formed,
admirably adapted to all military purposes. This is prepared
by simply adding a little camphor to the gelatine. The
proportions are 4 per cent of the former to 96 per cent. of
the latter, which consist of 90 per cent of nitro-glycerine and
10 per cent of fulmi-cotton. The gelatinous mass is elastic,
transparent, of a pale yellow color, and can be cut with a
knife. When set on fire in the open air it burns like
dynamite or dry compressed gun-cotton. It only takes fire
at a very high temperasure, and the action of the camphor

is very evident in that respect, for the ordinary gelatine by
itself explodes at 200° Centigrade (392° Fahrenheit), while
the heat required to produce that effect after the addition
of the camphor cannot be tested by any of the apparatus

usually applied to that purpose. The new composition can-
not be fired by a blow, even from a projectile; it shows no
sign of alteration even after having been left in running
water for 48 hours. When solidified by cold it forms a mass
resembling sugar-candy, and is then more sensitive to
mechanical action, but as soon as it is thawed it resumes all
its original properties. When exploded, however, it pro-
duces less smoke than dynamite or gun-cotton, with a
clearer and more sonorous report, and has far greater force
than either. The principal objection to its adoption was the
difficulty of igniting it, but that has been overcome. When
cotton flber is subjected to the action of sulphuric acid, a
white pulverulent substance is obtained, which has received
the name of hydro-cellulose, is easily soluble in nitric acid,
when it becomes nitro-hydrocellulose. This compound, mixed
in the proportion of 40 per cent with 60 per cent of nitro-
glycerine, forms the most powerful means of ignition ever
hitherto discovered. By properly constructed firing-cartridges
of that substance the explosive gelatine becomes as man-
ageable as ordinary powder, with less danger and far greater
expansive force.

A Thriving State.

In reporting on the iron and steel industries of Belgium,
as represented at the Paris Exhibition, Assistant Com-
missioner J. D. Morrell says that there is something
amazing in the comparative prosperity of the Belgian iron
and steel industries, when their spare natural resources are
taken into consideration, and when the same industries of
more favored countries are experiencing a greater or less
depression. The causes for this condition of things, Mr.
Morrell says, are to be found in cheap labor, long hours,
the technical education of workingmen, strict economy in
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LAWRENCE'S ROTARY ENGINE.

administration, attention to minutest details, and use of the
most improved labor-saving machinery. The population of
Belgium is very dense, 5,000,000 people inhabiting 12,000
square miles of territory. The country is a hive of industry.
There is no room for drones. Every man has his work to
do, and he must be content with small wages, for high wages
would soon put an end to all employment by destroying the
ability of Belgium to compete in foreign markets. Strikes
are exceedingly rare, and when they do occur they are soon
terminated, because the Government will not tolerate them.
Personal economy is essential to existence. The labor of
women and children is utilized. Railroads through its own
territory, favorably situated seaports, and a trading spirit
handed down from the middle ages, aid in securing foreign
purchasers for Belgian manufactures. Belgium utilizes all
her resources. She is industrious and frugal. She neglects
none of her opportunities. Mr. Morrell concludes this portion
of his report by the remark that much of the distress existing
in other countries might be obviated by the practice of the
same virtues, and that it would not involve the reduction of
wages to the Belgian standard.
Profits on Beer and Milk,

According to the English newspapers, the depression of

trade in Great Britain does not extend to every industry.

The celebrated brewers, Bass & Co., it is stated, divided as

profits for the year 1878 the almost incredible sum of
£400,000. The Anglo-S8wiss Condensed Milk Company, it!

is also stated, divided a profit of £60,000. The alarm m} Mycoderma aceti
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London respecting the milk served from infected cows, it
is said, has largely increased the trade in condensed milk
within a short time.

It would seem, therefore, that while the metal trades and
some of the other important industries of the country are
greatly depressed, the articles of food and drink are
paying a good profit to the dealers,

1ron in New Zealand.

The Government of New Zealand has, within a few years,
constructed more than one thousand miles of railroads
within its colony, all the material for which, except the
sleepers, having been transported, at heavy cost, from Eng-
land. The present Minister of Public Works, Mr. James
MacAndrew, has undertaken the experiment, with a view
of promoting the iron industry of the colony, of advertis-
ing for proposals for one hundred thousand tons of steel
rails, to be made from the native ores of New Zealand. In
addition to the advertisement in another column, a pam-
phlet has been printed by the Government containing maps
and diagrams, which may be had from Sir Julius Vogel,
Agent of the Colony, on application at 7 Westminster Cham-
bers, London.

&

Around the World in Thirty Days.

In a letter to the Herald detailing some of his plans for
the coming summer, Mr. Samuel A. King, the aeronaut,
says that during his thirty years’ study of aerial navigation,
in the course of which he has made somewhat over two
hundred ascensions, without injury to life or limb, he has
steadily endeavored to avail himself of whatever experience
or suggestion might afford to make traveling in the air prac-
tical, definite, and useful. Numerous and often costly ex-
periments have shown him that, with no mechanical appli-
ance or power yet discovered, is it possible to journey defi-
nitely and with certitude through the air to any previously
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designated point, in opposition to the direction of a pre-
vailing wind. The balloon,
therefore, remains to-day
what it was in the days of the
Montgolfiers, a machine that
all the skill and ingenuity of
man cannot prevent from
floating with the wind, which
controls -and directs it abso-
lutely from the moment it is
launched. The application
of any known mechanical
power, to be of any use as
against a wind directed upon
the vast surface of a balloon,
is entirely impracticable in
consequence of the weight
involved. Mr. King is con-
fident, however, that a great
deal can be accomplished
with the balloon, slave to the
wind though it be, and that
it is possible to operate them
80 as to greatly prolong their
carrying ability. As the re-
sult of a long series of ex-
periments Mr. King speaks
confidently of his ability to
make a balloon voyage of a
month’s duration, a time suf-
ficient, with a thirty-five mile
breeze, to circumnavigate the
globe; and he claims to have
demonstrated to his own sa-
tisfaction that it is not only
feasible to construct a balloon
that will maintain the bulk of
its lifting power, but that it
is also easily practicable to keep it afloat and in transit for
this length of time.

Mr. King proposes to operate during the coming summer
a spheroidal (captive) balloon, baving a diameter of 65 fect
and a capacity of 150,000 cubic feet, inflated with hydrogen,
maintaining a second balloon of like dimensions as a reserve
in case of accident. If his experiments with these are sa-
| tisfactory he proposes to construct an air ship double the
size of his captive balloon, for a transatlantic voyage, tobe
undertaken ‘‘ in earnest,” some time in 1880, following the
well-established storm path on which the Herald bases its
European weather forecast,

———
The Sizes of Ferments,

The Brewer's Guardian has compiled from trustworthy au-

thorities the following table, showing the sizes of the va-

rious ferments found in beer and other fermented liquors:
Diameter of the Cells in

Fraction of an Inch.
Saccharomyces cerevisi® ......... 00031 to ‘00035
“ minor..... oo, 065G "000315
& ellipsoidens. ...... 00024 by 000176
“ pastorianus........ ‘0007 by 00035
«“ exiguus......... .. ‘00098 by -000118
‘ apiculatus ...... .. ‘000236 by ‘000418
o mycoderma...... . 000118 to ‘000787
Viscous ferment............ creeee. 000047 to ‘000055
Lactic S H0000000 vecre.. 0000984
Butyric ¢« ..... 0000600 5000006 0000687 by ‘000687
..... cessesescssass ‘000059 by -000118
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EDISON’S ELEOTRO-CHEMICAL TRLEFHONE.

Mr. Edison has recently improved his carbon telephone so
much that in conjunction with a magnetic receiver it far
surpasses for power and clearness of articulation every other
system of telephone that has been introduced.

As long, however, as there was in connection with the
instrument no more powerful receiver than the Bell tele-
phone or instruments of similar principle, the carbon tele-
phone, although possessing many points of superiorityover
other systems, was limited in its power to the capabilities of
the receiver with which it was connected, and until quite
recently no receiving telephone had been introduced which
would develop or do justice to the power of the carbon trans-
mitter.

Mr. Edison has now applied, with remarkable success, the
principle of the electro-motograph to the construction of a
telephone receiver, which, on account of its extraordinary
power and perfection, must before long supersede the feeble
instruments of other systems, and secare to itself a great
commercial future. No one who has heard this new telephone
can fail to have been astonished at its clear, articulate, and
loud tones; it might appropriately be called “ The S8houting
Telephone,” for its “ voice ” is louder than that of any ordi-
nary speaker, and we have failed to distinguish any differ-
ence in clearness of articulation between its utterances and
those of a person engaged in conversation. Where it is in
use it is of course unnecessary to go at all near the instru-
ment, for it may be fixed against the wall of an office, and
its messages heard at any part of the room spoken in a loud
clear tone, and even the high notes of whistling are repro-
duced with such perfection as to make it almost difficult to
believe that some one in the room is not whistling loudly
near the instrument.

This extraordinary instrument, which is illustrated in
Figs. 1, 2, -8, and 4, consists in its simplest form of a
diaphragm which is set into vibration by the variations of
friction taking place between a metallic strip and a chemi-
cally prepared rotating cylinder, under variations of the
strength of an electric current passing at the point of con-
tact of the metallic strip and the cylinder. In its simplest
form the apparatus consists of a cylinder composed of chalk
and potassium hydrate with a small quantity of mercury
acetate moulded round a flanged roller or reel of brass, which
is lined with platinum on those surfaces which are in con-
tact with the mixture, which is kept in a moistened condi-
tion. Upon the upper circumference of the cylinder, which
is cauted to revolve on a horizontal spindle, a metallic strip
is caused to preas with a firm and uniform pressure by means
of an adjustable spring. The portion of the strip which
bears upon the cylinder is lined with platinum, and the op-
posite end is attached to a diaphragm of mica, four inches in
diameter, firmly fixed by its circumference. The cylinder is

Fue. 3.
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connected to the copper clement of a battery, and the strip
to the zinc pole, with a transmitting telephone included in
the circuit.

cated appearance, in consequence of the transmitting carbon
telephone being fixed in front of, and concentric with it. If
the transmitter and call bell apparstas were removed, the
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Fig. 1.—EDISON'S ELECTRO-CHEMICAL TELEPHONE.

external appearance of the receiver would resolve itself into
a rectangular box, having a 4 inch hole in its front face
glazed with mica, and a small winch handle projecting
from the right hand side. The internal arrangements are
shown in Fig. 2, which is a back view of the interior, and in
Fig. 8, which is a vertical section taken through the center
of the diaphragm. Referring to Fig. 2, A is the chalk cyl-
inder mounted on the horizontal shaft, B B, which, by a
spur wheel and pinion, can be rotated at a moderate speed
by turning the winch handle, W. The spindle, B, turns in,
and is supported by the long boss bearing shown in the fig-
ure, and which forms part of the cast iron bracket, H H, to
which every part of the apparatus, except the diaphragm
and its connected strip, is attached. D is the diaphragm,
which consists of a disk of thick mica, 4 inch diameter, and
C is a metallic strip attached to its center, and which is
pressed tightly against the upper portion of the cylinder by
means of the stiff spring, 8, whose pressure can be regulated
by the screw, E. A comparison of Figs. 8 and 4 will make
the arrangements of parts clear. @ is a countershaft, which
can be turned through a small angle by depressing a lever
keyed on to it on the outside of the case; the effect of this is
to raise, by means of the forked lever, L L, the damping roll-
er, R, against the surface of the chalk cylinder, and so oc-

If, when no current is passing through the in- | casionally to supply the water which is lost by evaporation.

strument, the cylinder be rotated at a uniform speed away | The roller, when not in use, rests in a trough of water, T,

from the diaphragm, the friction between the cylin-
der and the strip causes the diaphragm to be drawn
inwards, that is, toward the cylinder, and the dia-
phragm would take up a fixed position dependent
upon its own rigidity and the friction between the
cylinder and the strip. The instant, however, that
a current is transmitted through the instrument
chat friction is reduced and the diaphragm flies back
by its own unopposed elasticity, the variation of
friction being proportional to the variation of the
strength of the electric current; and so marvelously
sensitive is this combination that the variations in
the strength of the electric current caused by the
human voice speaking against a carbon transmitting
telephone instantly produce their corresponding
variations of friction, and the diaphragm repeats
the words, but very much louder than they were
originally uttered at the distant station.

Fig. 1 is a perspective view of the apparatus,
which is in reality three instruments in one, com-
bining a transmitter, receiver, and call bell, and,
thereforz, has a somewhat complicated appearance.
The whole of the upper portion, however, is the call
bell and signaling apparatus, by which attention is
attracted at the other station, and by which such
calls are received; this differs in no respect from an ordinary
electric bell, having a key and switch by which it is thrown
into circuit. In front of the box, which is of cast iron, is
seen the large diaphragm, but even this has a more compli-

Fia. 2.

the transmitter is not only perfectly reproduced by the mica
diaphragm, but its sound is so greatly increased as to consti-
tute what in a speaker would be considered an unusually
loud voice.

Mr. Edison has found that this instrument, like the mag-
netic receiver, produces far more satisfactory results when
' working on an induction circuit than when it is connected
directly with the carbon transmitter; he therefore adopts the
plan of placing the receiving instrument in circuit with the
, secondary wire of an induction coil, the transmitter and bat

tery being on the primary circuit. Fig. 4 will explain how
the connections are made for a single pair of instruments.
In this diagram T is the carbon transmitter and R the clec-
tro-chemical receiver, B is the battery, and C an induction
coil. The undulatory character which is given to the voltaic
current by transmission through the carbon disk, whose re
sistance is continually varying under the influence of sonor-
ous vibrations, produces by induction a correspondingly un-
dulatory current in the secondary circuit of the induction
coil, C, and this varying current being transmitted by the
line wire to the receiving instrument, by varying the inten-
sity of electro-chemical decomposition going on between the
chalk cylinder and the platinum point which presses on it,
causes a corresponding variation of the coefficient of fric-
tion between the two surfaces.

The secret of the great power of the instrument, by which
it speaks with a voice to be distinctly heard all over a large
‘room, is that the mechanical motion of the diaphragm is
i produced not by the electric current, as in all other tele-
' phone receivers, but by local mechanical means, such as a
l train of clockwork or rotation by hand; the electric current
i merely controls the time when that mechanical force is ex-

ercised, and the amount which is brought into play. It
i may, mechanically, be compared to a frictional coupling or
| clutch through which a machine is driven by a steam engine,
'and which at any moment may be made to transmit the full
power of the motor to the machine, or by varying the fric-
_tion to transmit only a portion of that power.
Y —_——str——
Swine in the United States.

A review of the pork packing season in the West, pub-
lished in Cincinnati April 8, shows the number of hogs
packed during the year ended March 1 to have been 10,
858,692, an increase of 1,810,126 head over the preceding
year. According to a statement of the Commissioner of
Ag-iculture, the number of hogs in the country at the be-
ginning of the present year was nearly 35,000,000; over
2,500,000 more than was reported the year before.

—_— et r—————————
Snakes as Pets.

Of all ungrateful, ill-conditioned, disagreeable reptiles, the

black snake takes the lead, and, with the exception of the

C

) N,
E {|&

common water snake, is the most pugnacious of all serpents
I ever handled; it would bite fiercely when caught, and, fur
ther, it would bite in captivity whenever the temptation of-
fered. We could not tame it to any extent until, by beating
it smartly and repeatedly, we at length succeeded
in getting it to a state of sullen, reluctant decency.
Its bite caused some blood to flow, but otherwise
amounted to nothing. The water snake (Nerodia
stpedon) was as snappish and unappreciative of kind-
ness as the black snake, would bite when first cap-
tured and also afterward during captivity, though
in this latter state not always, but as the caprice
seized it. The copperhead (Ancistrodon conlortriz)
we had only in two instances. One was brought to
us half dead, and died the same evening. The othcr
we captured alive by placing the foot (well booted)
on the reptile’s neck, and inserting the snake by de-
grees into a box. It was always an uncivil, untam-
able animal, utterly indifferent to the comforts and
allurements of civilized life. We contented ourselves
with letting him alone and looking at him through
the wire gauze front of his box. A large rattlesnake
(Crotalus durissus) was sent us from the Blue Moun-
tains, but it had been so long in captivity before
reaching:us that all the spirit was out of it. It had
large fangs, but never showed any disposition to use
them, and though we took it from its box a dozen
times a day and handled it sometimgs not over-deli-
cately, still it never resented any of these libertfes.

and has only occasionally to be raised when the cylinder be- | Twenty-five years have since passedaway, yet, when I now

comes too dry to give the best results.

ment is connected to a carbon telephone, with no greater | shudder.

When this instru- | think of our temerity in this instance, it is never without a

What I did then with impunity I would not

battery power than two Fuller cells, any sound uttered into | now repeat for a million of money.—&cience News,
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Gorrespondende,

A Telephone Twenty-eight Years Ago.
To the Editor of the Scientific American :

Will you allow me to call attention through your valuable
paper to some early work relating to the telephone, which
those who know of it regard as quite important in the his-
tory of this invention?

In the latter part of 1851, Mr. Edward Farrar, of Keene,
N. H., quite recently mayor of that city, was occupying
leisure moments in trying to transmit sounds over a tele-
graph wire, and actually succeeded in telegraphing music,
and used a true telephone as a receiver!

His friends have been for some time desirous, in the inter-
est of science, that his work should be more widely known,
and in his own modest silence, I have obtained his permis-
sion to make the statement of it.

Some three years after his first actual telephonic success
he had a correspondence with the Professors Silliman, of
Yale College, with view of pursuing his work farther, but
the replies he received were of such nature as to lead him to
suppose that further attempt was hopeless, and under that
m:pression and pressure of professional duties he laid it
aside. I have before me some of that correspondence, and
will quote from one of Mr. Farrar's letters a description of
his experiment, and a statement which shows how closely he
came to inventing a complete speaking telephoné:

‘“Each reed of a melodeon is furnished with a small me-
tallic point, which, while the reed is at rest, approaches near
to the surface of mercury in a very small cup underneath
the recd, into which the point dips when set in motion. .The
reeds are connected with one pole of a battery, and the cups
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with the other. The current is broken with each vibration
of the reed. At the remote end of the wire is a temporary
magnet, with an armature fixed upon a spring in near prox-
imity to the magnet, and which is affected as a reed at the
other end of the line is set in motion.”

‘What he here calls a ‘“ spring” will be seen by the figure
to be a real telephone. It was made of two upright thin
spruce boards, A A, to one of which was fixed the armature,
B, and to the otherthe electro-magnet, C. The boards were
seven or eight inches wide, about two feet long, and placed
half an inch apart, and joined at the top by a strip glued
between them. ,

He continues—*‘ The effect is that the armature vibrates
with the reed set in motion, and, the pitch of a sound depend-
ing on the rapidity of vibration, it will be the same in the
reed and armature. A tune on the instrument will therefore
produce a tune on the armature. What may appear some-
what strange, several different tones may be heard when
chords are struck upon the instrument.

“ The object of my inquiry was this. If the current
power could be varied by some slight variation of a vibrator
to be affected by the atmosphere as the tympanum of the ear
is, the supposition is that the sounds of the voice might be
reproduced by the means stated above(!)”

‘When it is remembered that Mr. Farrar penned the above
in May, 1854, it is to be regretted that he was turned aside
from so interesting an inquiry at so critical a point, and that
he did not take that one step which would have then pro-
duced the speaking telephone.

We believe Reiss’ telephone was made in 1861, ten years
later than Mr. Farrar’s. Can any earlier work than his be
named? S. H. BRACKETT,

Teacher of Natural Science, St. Johnsbury Academy,
St. Johnsbury, Vt.
i b :
The Fast Ice Boat,
To the Editor of the Scientific American »

Fifty-two or fifty-three years ago the past winter, Mr.
Daniel Bray, then of Richmond, Ontario county, N. Y.,
a boy about 16 or 17 years of age, constructed an ice boat
whieh was successful in all respects. It was used on
Honeoys Lake, in that county, and is said to have run at
the rate of a mile in a minute, when the ice was in good con-
dition and the wind fair. It was built as follows: He used

a light, flat bottomed boat for the body, to guard against ac-
cidents that might ensue from running into air holes. Un-
derneath this and about one-third the distance from bow to
stern, he placed a plank crosswise, about sixteen feet long,
which he securely fastened to the boat, and to each end of
this plank was fastened large flat bottomed skates, the inner
edges being a little the highest. A heavy stout rudder was
next attached, on the inner edge of which was also fastened
a large skate, but this was creased in the center, Sails, same
as now used for sailing on the water, were supplied, when
our young voyager was ready to ‘‘fly with the wind.” I
have heard eye witnesses and those who have rode in it say
it could be run faster than the wind blew. I also noticein
your paper of a recent date, a cut of a velocipede sleigh,
the exact counterpart of one made by Mr. Braythirty years
ago, and used by the writer when a boy. J. B. B.
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Steamboat Smaller than the ¢ Nina,”
To the Editor of the Scientific American :

That “ smallest steamboat in the world ” is larger than
one made and used years ago by 8. H. Roper, of this city
| (inventor of the Roper Caloric Engine). Roper’s boat was
; 14 feet long, 17 inches wide, 12 inches deep, made of 1{ inch
cedar; and after going about the harbor and four miles to

,8ea, as far as Nahant, he would take it on his shoulder and
" carry it home.

* The boiler, of 1-20 inch steel, was 8 inches diameter, 18

inches %high, vertical, 68 tubes, and carried 250 lbs. steam;

i‘cylinder, 1 inch diameter, 2 inch stroke; screw, 12 inches;
"speed, 8 to 10 miles per hour. The boat drew 2 inches of
water without passengers. Screw set at an angle.

The engine was condénsing, and one gallon of water was a
supply for one day. A rotary gear pump fed the boiler,
sometimes against 300 Ibs. pressure. The same engine was
used on a velocipede to travel about the streets upon. The
condenser was a pipe, which formed the keel of the boat.
The fuel used was wood, about 21¢ bushels of maple for
a day’s trip. Smokestack, 5 feet high, G. B. G.

Boston, March 14, 1879,

il

The Circle not Squared.
To the Editor of the Scientific American :

Referring to your issue of April19, Q. E. D. has not only
not squared the circle, but he has shown that he does not
even comprehend the problem. There is no difficulty in
finding the area of a circle, and no difficulty in finding the
side of a square of exactly the same area. The pith of the
famous problem is to find by a regular geometrical con-
struction a line whose square shall be equal to the area of
the given circle. And this Q. E. D. has not done. Rolling
a circle on a plane is no more a geometrical process than
finding the circumference of the circle with a piece of tape.

New York, April 10, 1879. A.B. C.

ENGINEERING INVENTIONS.

An improved steam boiler having an annular water space
and an inner cylindrical receptacle through which the flues
pass, and having the inner and outer water spaces connected
at intervals at the top and bottom, has been patented by Mr.
William Hopkins, of Dubuque, Iowa.

Mr. George H. Cobb, of Palmer, Mass., has devised a
novel automatic cut-off for steam engines, which consists
in a sliding cam of peculiar shape,which rotates with the en-
gine shaft and is moved by the governor. This in connec-
tion with the usual eccentric gives the required motion to
the slide valve of the engine.

An improved gauge cock, capable of indicating the height
of the water in the boiler through a wide range, has been
patented by Mr. Joseph B. Leger, of Handsborough, Miss.
The principal feature of the invention is a curved tube,
which projects into the boiler, and may be turned up or down
to the surface of the water. The discharge tube at the out-
side of the boiler projects in the same direction and for the
same distance as the inner tube, and servesto indicate the
height of the water.

Mr. Andrew Harvey, of Detroit, Mich., has patented an
improved accessible joint, valve, and trap protector for un-
derground pipes. The joint is made large enough to ad-
mit a person, and it is accessible by a manhole from the sur-
face of the ground.

—_— ——,—tr——
The Tables Turned.

It is not many years since the freightage of Atlantic
steamers was almost wholly this way. We were importing
heavily from Europe, and with the exception of cotton we
sent little or nothing in return. In a recent letter to the
London 7Times, Mr. David Mclver, member of Parliament
for Birkenhead, and one of the owners of the Cunard line
of steamers, declares unhesitatingly that from his own ex-
perience as a carrier, he does not know of any nation whose
trade prospects at present are so gloomy as those of Great
Britain. The depression in the United States and elsewhere
does not at all approach the depression there. The British
exports to the United States are comparatively nothing,
either as regards volume or value. The British food impor-
tations are steadily increasing, and the balance of trade is
80 overwhelmingly against Great Britain that he sees nothing
except ruin in prospect for home industries, whether manu-
facturing or agricultural, if the present state of things is
allowed to continue. The export trade from Liverpool to
the United States is so small that whenever the restrictions
on the importation of United States cattle areremoved, gen-
tlemen who are prepared to put additional steamers into the
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trade deliberately intend to make the outward voyages with
water ballast only, without joining in the scramble for the
little outward freight which other owners have been recently
carrying as ballast at merely nominal rates.

—~—~——¢ -

PREMIUMS FOR BOYS,

The disposition of farmers’ sons to escape from farm labor
at the earliest possible moment is doubtless due less to the
nature of the work than to the fact that farmers’ boys are
usually expected to work as a matter of course, and without
any personal interest in the result. His efforts receive no
special recognition or reward, and few opportunities are
offered him for personal distinction or profit.-

Mr. Stillman B. Allen, of York county, Maine, believes
that much good might be done by taking more account of
boys’ labor on farms, and sets a practical example by offer-
ing a series of premiums to the boys of his county, for indi-
vidual efforts in farming. Thus, to the boy (under sixteen)
who shall raise the most Indian corn on one eighth of an
acre of land during the coming season, he offers a premium
of $100. To the boy who shall raise the next largest quan-
tity, $50, and to the five boys who shall raise the next largest
quantity, $10 each.

The conditions are easy, and the awards are to be made
by the President of the County Agricultural Society. At
the end of the season each contestant will have to make and
sign a full report, giving the shape, description, and loca-
tion of land, when planted, when and how many times
hoed, when stalks were topped, if at all, when harvested,
and how much is raised, and as nearly as can be estimated,
the value of manure, and number of days’ labor spent upon
the crop, excluding the husking, when he may have all the
help he wants from the boys and girls in the neighborhood.

The example set by Mr. Allen is worthy of being widely
followed, not only for the immediate effect in heightening
the interest of boys in farm work, but for its indirect effect
in raising the standard of such labor. The boy that has
learned by actual trial that it is possible, by careful cultiva-
tion, to get from an eighth of an acre as large a crop as the
average farmer gets from twice or thrice the ground, will
not soon forget the lesson.

-G

Collection of Meteoric Specimens.

Mr. Charles B. Shepard, of New Haven, Conn., has ac-
cumulated, it is believed, the largest collection of meteoric
stones in the United States, if not in the world. The col-
lection embraces more than five hundred meteoric stones
and metcoric irons. The total weight of the collection is
about twelve hundred pounds. The largest iron, procured
from Colorado, weighs 436 1lbs., and the smallest, from
Otsego county, N. Y., weighs half an ounce. The largest
entire stone, procured from Muskingum county, Ohio,weighs
fifty-six Ibs., and the smallest one, from Sweden, weighs less
than fifty grains. The specimens have been gathered from
all parts of the world. The catalogue begins with one which
fell November 7, 1492, in Alsace, and ends with one
which fell February 12, 1875, in Iowa county, Iowa. There
are none between 1492 and 1753, but most of the years since
the latter date are represented and some years by several
specimens. Nearly every country in the known world is
represented in the list. The entire collection is in one of
the buildings in Amherst College. Mr. Shepard makes one
statement which will surprise most persons. He says:
‘“ There have been several instances of death occasioned by
meteoric stones. Two monks in different places were thus
killed in Italy, and two sailors on shipboard in Sweden.”

—_—  —tor—
Heinrich Wilhelm Dove.

HeinrichjWilhelm Dove, the celebrated meteorologist, died
April 5. Professor Dove was born at Liegnitz, Prussian
Silesia, October 6, 1803. He studied at Liegnitz, Breslau,
aud Berlin. In 1826 he became a teacher, and afterward a
professor extraordinary in the University of Konigsberg.
In 1829 he was invited to a similar chair in Berlin. In 1837
he was admitted to the Academy of Sciences, and in 1845
became a full Professor of Physics. He distinguished him-
self by his researches in electricity and meteorology, and
published various works upon these subjects. His reports
and isothermal maps afforded the first representation of the
isothermal lines of the whole globe for every month of the
year. He was the first to announce the presence of a secon-
dary electric current in a metallic wire at the moment that
the circuit of the principal current is completed. He was
Director of the Prussian Observatories, and made many use-
ful reports. He began in 1837 the publication of A Com-
plete Repertory of the Physical Scieuces,” in which he was
to be assisted by the most eminent men of science; but the
progress of the work was interrupted. His book on the dis-
tribution of heat on the surface of the globe has been trans.
lated into English,
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Diphtheria in Fowls,

A fatal disease prevailing among fowls at Marseilles is de-
scribed by Nicati and Garard to be very like diphtheria. Thick
false membranes of yellowish color covered sometimes the
mouth and the pharynx, sometimes the eyes, in one case they
were found reaching:into the bronchi, and affecting the lung.
One hen died the day after the first symptoms appeared,
others in three and five days, while some remained ill for
weeks. The hen so attacked utters a peculiar kind of ery,
opening its beak with difficulty. Symptoms of a similar
nature haye still more recently been observed by M. Nicati
in a pigeon house in Marseilles.
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A CONVENIERT BOX FOR ARTISTS.

The accompanying engraving shows a novel and conve-
nient box for artists’ use, recently patented by Mr. William
H. Brownell. of Brooklyn, N. Y. It answers the double
purpose of a receptacle for palette, colors, and other tools and
materials, and of an easel for supporting the board canvas
or tile upon which the work is to be done.

The box, as will be seen by reference to the engraving,
consists of four sections, hinged together al-
ternately at opposite ends, and capable of clos-
ing compactly together so as to be readily
carried by the handle.

‘When the box is opened for use it presents
the appearance shown in the engraving.
Everything contained in it is accessible, and
it holds the board or tile firmly and in a con-
venient position. A pin is provided for hold-
ing the rest stick, and the whole affair seems
well adapted to suit the needs of artists
either in the field or studio.

——— s e———
American Petroleum in Europe.

A dispatch received by the Department of
State from Mr. James R. Weaver, United
States Consul at Antwerp, calls attention to
the serious and growing dissatisfaction now
felt in Europe with regard to the quality of
refined petroleum imported of late from this
country, and expresses fears that unless some
satisfactory explanation thereof be given, the
government of Belgium will be called upon
to restrict the importation of reflned oil by
the imposition of a heavy duty, or prohibit it
altogether unless it comes up to a high fixed
standard. Either of these regulations would
bedisastrous to the American petroleum trade.
An expert sent 39 Europe byone of the
largest of the American oil reflning companies
to investigate the complaints says that the
difficulty does not arise from imperfect refine-
ment of the oil, but from the fact that she oil
now obtained, particularly in the Bradford
district, differs materially in its characteristics
from that heretofore exported, especially in
specific gravity, and requires different wicks
and burners. He affirms that the oil now pro-
duced is no more liable to explosion than the
earlier quality, and that it cannot be improved by more tho-
rough refinement without great additional cost. The whole
question is about to receive special attention at Bremen,
where a general assembly of delegates from various parts of
Europe will shortly be convened to consider the complaints
and difficulties, and decide upon such remedies as the cir-
cumstances demand. Mr. Weaver warns American refiners
and exporters that unless they
take some steps to remove the
present dissatisfaction, there
is great danger that they will
lose a large part of their pres-
ent European trade.

A NEW CARBURETER.

The problem of economi-
cal artificial illumination has
of late received more than
ordinary attention; but the
entire effort seems to have
been in the direction of elec-
trical lighting; quite recently,
however, an apparatus has
been patented which looks
toward the solution of the
problem in another way. We
refer to Messrs. Pew &
‘Wearts’ carbureter, shown in
the accompanying engraving.

This machine, which the ”
inventor calls the ‘ Eclectic
Gas Machine,” is designed
to produce an illuminating
gas from a light hydrocarbon
by the admixture of a suitable
quantity of common air, or it
may be used to enrich the or-
dinary illuminating gas. The
machine is quite simple in its
construction, although the
few wheels shown give it the
appearance of complication.
There is, however, nothing
fine or intricate about the
gearing; it is driven by a
weight, and its sole office is
to work two small diaphragm
air pumps, A, B, through the
medium of the crank, con-
necting rods, and working

and the mechanism is permitted to operate again. The re-
servoir is divided by hollow perforated or wire gauze parti-
tions, the outer spaces of which are filled with a fibrous or
porous material that absorbs the hydrocarbon and delivers it
to the air as it ‘passes through. By means of this arrange-
ment a large surface of hydrocarbon is exposed to the air
passing through the apparatus without the necessity of keep-
ing in the reservoir a large quantity of the liquid. It is

ARTIST'S BOX.

stated that this apparatus effects a saving of over eighty per
cent in the expense of lighting.

Messrs. Pew & Wearts inform us that at a recent test in
the Western Union Telegraph Office, Philadelphia, the gas
meter registered one foot per hour for each burner, instead
of the usual six feet, or only six hundred and twenty-five
feet, during five tests of five hours each, as compared with

PEW & WEARTS

CARBURETER.

beam. These pumps force air through the regulator, C, |seven hundred and fifty feet, the amount usually con-

into thelargereservoir above. When the maximum pressure
is reached the raising of the flexible diaphragm in the regu-
lator carries upward the brake lever, D, bringing a brake
against the fly wheel, E, and stopping the action of the
pumps. When the pressure diminishes, the brake falls away,

sumed.

This system is covered by three United States patents,
issued since the first of the year to Mr. Pew.

For further information address Messrs. Pew & Wearts,
239 Broadway, New York.
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Neglect of Rest a Oause of Drunkenness,

In the opinion of Dr. Jackson, ‘‘the refusal to take proper
physical rest, when tired from labor, is one of the most im-
portant and powerful in inducing a love for and an indul-
gence in the use of ardent spirits. Men work till they get
so tired that they cannot wait to feel sensibly rested by pro-
cesses of change going on in their systems from suspension
of labor. They either want to work more hours than they
are able to do; or when they have done as
‘much as they feel themselves at liberty to do,
they are so tired that they cannot rest. They
get rest, therefore, in artificial ways, by re-
sorting to eating and drinking. Some get
rested by drinking tea, others by drinking
coffee, others by chewing and smoking to-
bacco; but the great majority of tired people
in this country—and the larger share of our
people are tired—drink ardent spirits in some
or other of its forms or preparations. They
fall back on stimulants instead of the intrinsic
vitalities of their bodies. They therefore are
lifted up into false conditions. Accepting
these as true, they keep on working till they
become so functionally impaired as to induce
positive inability to work longer, or they be-
come so constitutionally depreciated as to be
smitten with incurable dicease.”

There can be no doubt that the neglect of
physical rest is, as Dr. Jackson asserts, the
occasion of much over-frequent resorting to
alcoholic or other stimulants; but it is not by
any means apparent that too long-continued
work is the only or the main cause of the de-
ficient rest which results so disastrously.
‘Whether workers or not, those who stimulate
too much do so not because they have no op-
portunity to rest, but because they spend in
dissipation the hours they should and could
devote to sleep.

o e
The Balloon Expedition to the Pole,
The veteran aeronaut, Prof. John Wise,

has removed his residence from Lancaster,
Pa., to Louisiana, Mo., and he communicates
to the Kansas City Times the following letter
regarding Commander Cheyne's plan for
reaching the North Pole by the use of bal-
loons. The venerable Professor says: Nothing could give
me more pleasure than to be one of the explorers. I have
such a confirmed belief in the habitableness of the Polar ar-
chipelago, and of its uniqueness as to climatic and comforta-
ble conditions, that I believe no one would want to get out
of it that ever got into it.

We know that it is surrounded by an ice wall that is in-
surmountable by all ordinary
means of land and water
vehicle, and hence the air
ship will be the successful
craft. Beyond the eighty-
second parallel no human
foot has yet trodden, unless
it was Kane, in whose time
the world was not yet obla-
ted so much as to present the
condition of a basin that re-
ceives the sunbeams in half
the year against its glacial
sides. The earth of necessity
is becoming more oblated all
the time, if there is any truth
in the law of motion as we
comprehend it, and whatever
theory we may adopt as to its
original formation, whether
by slow nebular accretion or
by sudden condensation of
cometary matter, it is a plas-
tic body, and does conform
itself to the law of centrif-
ugal and centripetal confor-
mation.

An electrical mystery sur-
rounds the North Pole region,
something in the nature of
the coil magnet, from which
such amazing developments
proceed in the mode of light
and electric magnet machin-
ery that draws the attention
of the scientific master minds
of the day.

For over a hundred years
the most daring and persever-
ing efforts have been made to
enter this basin. That it
must be an archipelago, the
shape of the earth and its mo-
tion, in connection with the equatorial heat in air and water,
do strongly attest; and that it must be a delightful country,
the circumstances of its existence verify. It cannot be very
cold in the long winter night, as there must be a humid at-
mosphere pervading it from the pouring in of the equatorial
heated submarine gulf streams. Nature is sufticient for all
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and any necessity to the existence of animals, and what of it
is human’s should be disposed of by hibernation for three or
four months in the year. Why, Mr. Editor, it does me good
just to think of the thing, and to go into it would more than
rejuvenate me for another three-score and eleven.

JouN WIsE.

Elm Cove Cottage, near Louisiana, Mo., April 2, 1879.

—_— et re—
IMPROVED BARREL FOR BREECH-LOADING SHOT
GUNS,

The accompanying engraving represents an improvement
in rifle barrels for breech-loading shot guns, recently
patented by Mr. Joshua
Stevens, of Chicopee Falls,
Mass.,, Fig. 1 being a per-
spective view showing the
gun and attachment; Fig. 3
shows the breech of the rifle
barrel; and Fig. 8, a longi-
tudinal section of the same.

The rifle barrel, B, is
fitted to the shot gun barrel,
A, and provided with a longi-
tudinal recess for receiving
the slide, D, in which is
pivoted a lever, E, having at
itsrear end a short projec-
tion, ¢, extending inward.
The rifie barrel, B, is inserted
into the rear end of the barrel
of an ordinary breech-loading
shot gun, the flange formed
on the end of it entering the

['ig/_ 5

seized, even when their surface affords no purchase, either
to the hooks with which its tarsi are armed, or to the claws
which it employs to kill the birds and the anolis (a kind of
tree lizard). The obstinacy and bitterness which it exhibits
in combat cease only with its life. Some, pierced twenty
times in the corselet, continued to assail their adversaries
without showing a desire to escape.— Wood’s Natural History.
_— e
The Peanut Orop.

The following facts gathered by a Virginia peanut dealer,
and submitted by him to the Commercial Bulletin, show the
peagut crop to be of much greater importance than most

Ligl

recess made in the shot gun
barrel for the reception of the
cartridge flange. The car
tridge isnow inserted and the
gun is used in the ordinary
way. Afterthedischarge the
barrel of the gun is tilted down, and the extractor starts the
rifle barrel out of the shot gun barrel; this operation moves
the slide, D, slightly and starts the cartridge shell. Should
this prove insufficient the rifle barrel is drawn out far
enough to admit of raising the lever, E, which operation
moves the slide, D, and ejects the shell. An attachment of
this kind must provea valuable acquisition for the sportsman.
—————————
THE GREAT CRAB-SPIDER.

The great crab-spider belongs to the typical genus of this
family, and is one of the formidable Arachnida that are said
to prey upon young birds and other small vertebrates, instead
of limiting themselves to the insects and similar beings

which constitute the food of the generality of thespider race, | new crop, at $1.25; and during the rest of the month ati

All spiders are carnivorous, the dimen-
sions of their prey varying with those
of the destroyer, and it is by no means
an illogical supposition that a spider
whose spread of limb equals that of a
human hand, might suck the juices of
some of the smaller and more helpless
vertebrates.

In Madame Merian’s well known
work on the insects of Surinam, there
is a careful and forcible sketch of one
of these great spiders (Mygale avicularia)
engaged in preying upon a humming-
bird, which it seems to have taken out
of its nest. S8he gives also a description
of this spider, mentioning that it chiefly
feeds upon ants, but that when they
fail, it climbs the trees and catches the
humming birds. For a time this ac-
count was believed, and the spider re-
ceived the specific name of avicularia
in consequence of its bird-catching pro-
pensities. After a while, however, sev-
eral persons ventured to discredit the
story, and at last both the account and
the illustration were set down as simple
fabrications of the imagination. Ex-
periments were also tried, dead hum-
ming-birds being put into the dens of
these spiders, without any result, and
the whole of Madame Merian’s account
was bodily denounced as fabulous,

Lately, however, the Mygale has been
seen repestedly to kill the young, not
only of the humming-bird, but of other
vertebrates, and thus Madame Merian’s reputation for ve-
racity remains intact.

The Mygale spins no web to serve it asadwelling. It bur-
rows and lies in ambush in the clefts of hollow ravines, in
volcanic tufas, or in decomposed lava. It often travels to a
considerable distance, and conceals itself under leaves to sur-
prise its prey, or it climbs on the branches of trees to surprise
the colibris (i. 6., humming birds) and the certhia flaveola (a
bird allied to our common tree creeper). It usually takes
advantage of the night to attack enemies, and it is commonly
on its return toward its burrows that one may meet it in the
morning and catch it, when the dew, with which the plants
are charged. slackens its walk.

The muscular force of the Mygale is very great, and it is
particularly difficult to make it let go the objects which it has

STEVENS' RIFLE BARREL FOR BREECH-LOADING SHOT GUNS.

people imagine. During the past five years the Virginia
crop has ranged between 225,000 bushels and 780,000 bush-
els. The lowest crop of Tennessee was 175,000 bushels; the
highest, 805,000 bushels. Of North Carolina, the lowest crop
was 60,000 bushels; the highest, 125,000 bushels. The larg-
est crop of the whole country was that of 1876-77, amount-
ing to 1,405,000 bushels. The estimated crop of the coming
season is 1,200,000 bushels. The Virginia nuts are the largest
and have the finest flavor.

The grades of the Virginia nuts are, respectively, com-
mon, prime, strictly prime or choice, and fancy. The prices
for nuts during the present season, on a basis of prime to
strictly prime, have ranged as follows: October 7, first sale,

CRAB-SPIDER, OR MATOUTOU.

$1.20 to $1.10. November—Sales during month at $1.05,
$1, 85 and 80 cents. December—80 and 85 cents. January
—75, 80, and 85 cents. February—85 and 80 cents. March
—80, 8314, 85, 90, 9214, and 95 cents.

O -

Important and Excellent Appointments,

The appointment of Clarence King to the Directorship of
the Consolidated National Surveys was confirmed by the
Senate April ‘3. The same day the Senate confirmed the
appointment of Dr. John B. Hamilton as Surgeon-Gene-
ral of the Marine Hospital Service.

A few days earlier Professor Francis A. Walker was ap-
pointed Superintendent of the coming Census.

It is doubtful if these offices could have been otherwise
filled so wisely and acceptably.
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for herring barrels are not unknown.

Unconsidered Uses of Wood.

The London Ttmber Trades Journal notes that there are
countless ways in which wood is being consumed, besides
the larger uses for fuel, building purposes, and the like; and
that in the aggregate these unconsidered uses amount to a
serious drain upon the forests, while little or nothing is done
to insure a supply for future demands. The enumeration of
the special uses of wood in the arts forms a very interesting
chapter. One of the principal uses of the wood of the holly,
dyed black, is to be substituted for ebony in the handles
of metal teapots, etc., and the strong straight shoals, de-
prived of their bark, are made into whip handles and
’ walking sticks. The lime
tree forms the best planks for
shoemakers and glovers upon
which to cut their leather, and
is extensively used in thema-
nufacture of toys and Tun-
bridge ware, and by the turn-
er for pill boxes, etc. ; and the
inner bark is made into ropes
and matting. The sycamore
furnishes wood for cheese
and cider presses, mangles,
etc.; and when the wooden
dishes and spoons were in
common use they were most-
ly made of this wood. It is
used now also in printing and
bleaching works, for beetling
beams, and in cast iron foun-
dries for making patterns.
The yew is used by the turner
and made into vases, snuff-
boxes, and musical instru-
ments; and it is a common
saying among the inhabitants
of New Forest thata post of
yew will outlast a post of iron.
Where it is found in sufficient quantities to be employed for
works underground, such as water pipes, pumps, etc., the
yew willlast longer than any other wood. Gate posts and
stakes of yew are admirable to wear, and in France the wood
makes the strongest of all wooden axletrees. Of the beech are
made planes, screws, wooden shovels; and common fowling
pieces and musketsare also stocked with it, and beech staves
The sweet or Spanish
chestnut furnishes gate and other posts, railing, and bar-
rel staves, hop poles, and other such matters, such as strong
and good charcoal, though scarcely equalto that of oak for
domestic purposes, but considered superior to that of any
other for forges.

Hornbeam is the best wood that can be used for cogs
of wheels, excelling either the crab
orthe yew; but its application in this
manner is about at an end. As a fuel
it stands in the highest rank, emitting
much heat, burning long, and with a
bright clear flame. In charcoal it is
highly prized, not only for culinary
purposes and the forge, but also for
the manufacture of gunpowder, into

~ which, on the Continent, it enters in
large proportion.

In Russia, many of the roads are
formed of the trunks of the Scotch
pine, trees from six inches to a foot in
diameter at the larger end being select-
ed for the purpose. Theseare laid down
side by side across the intended road,
the thick of one alternately with the
narrow end of the other,and the branch-
es being left at the end to form a sort
of hedge on each side of the road.
‘When thus laid, the hollows are filled
up with earth, and the road is fin-
ished, being analogous to the cor-
duroy roads of North America. In
Germany casks are made of larch,
which is almost indestructible, and they
allow of no evaporation of the spiritu-
ous particles of the wine contained in
them. In BSwitzerland it is much
used for vine props, which are never
taken up, and which see crop after
crop of vines spring up, bear their
fruit, and perish at their feet without
showing symptoms of decay. The un-

injured state in which it remains when buried in the
earth or immersed in water renders it an excellent ma-
terial for water pipes, to which purpose it is largely applied
in many parts of France. The butternut is esteemed for
the posts and rails of rural fences in America, for troughs
for the use of cattle, for corn shovels and wooden dishes.
Shellbark hickory provides basgkets, whip handles, and the
backbows of Windsor chairs.” The pignut hickory is pre-
ferred to any other for axletrees-and ax handles. The sugar
maple is used by wheelwrights for axletrees and spokes, and
for lining the runners of common sleds. Dogwood is used
for the handles of light tools, such as mallets, small vises,
etc. In the country it furnishes harrow teeth to the Ameri-
can farmer, and supplies the harness of horses’ collars, etc.;

also lining for the runners of sledges. The mountain laurel
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is selected for the handles of light tools, for small screws,
boxes, etc. It most resembles boxwood, and is most proper
to supply its place. Bowls and trays are made of red birch,
and when saplings of hickory or white oak are not to be
found, hoops, particularly those of rice casks, are made of
the young stocks and of branches not exceeding one inch in
diameter. Its twigs are exclusively chosen for the brooms
with which the streets and courtyards are swept. The twigs
of the other species of birch, being less supple and more
brittle, are not proper for thisuse. Shoe lasts are made from
birch, but they are less esteemed than those of beech. Im-
mense quantities of wooden shoes are made in France from
the wood of the common European alder, which are seasoned
by fire before they are sold. The wood of the locust is sub-
stituted for box by the turners in many species of light work,
such as saltcellars, sugar bowls, candlesticks, epoons, and
forks for salads, boxes, and many other trifling objects,
which are carefully wrought into pleasant shapes and sold
at low prices. The olive is used to form light ornamental
articles, such as dressing cases, tobacco boxes, etc. The
wood of the roots, which is more agreeably marbled, is pre-
ferred, and for inlaying it is invaluable. Of persimmon
turners make large screws, and tinmen mallets.

shaft of chaises it has been found preferable to ash, and to
every species of wood except lancewood. The common
European elm is used for the carriages of cannon, and for
the gunwale, the blocks, etc., of ships. It is everywhere
preferred by wheelwrights, for the naves and fellies of
wheels, and for other objects. White cedar serves many
subsidiary purposes. From it are fabricated pails, wash-
tubs, and churns of different forms. The ware is cheap,
light, and neatly made, and instead of becoming dull, like
that of other wood, it grows whiter and smoother by use.
The hoops are made of young cedars stripped of the bark
and spht into twoparts. The wood also supplies good char-
coal. Thered cedar furnishes staves, stopcocks, stakes, and
18 also used for coffins.

A few special applications of wood in this country are
mentioned, separated into trades, namely:

Sieves, usually of black or water ash for the bottom and
oak or hickory for the circle; whipstocks, white oak; bas-
kets, willow, white oak, and shellbark hickory; picture
frames, white pine and sweet gum; saddletrees, red maple
and sugar maple; screws of bookbinders’ presses, hickory
and dogwood; hatters’ blocks, sour gum; corn shovels, but-
ternut; shoe lasts, beech, and black or yellow birch.

Toattempt any comprehensive review of thelist of Ameri-
can applications would require another column or more.

_— e —
Reports on the Paris Exhibition.

Governor McCormick, Commissioner General to the Paris
Exhibition, requested the Assistant Commissioners to com-
plete and forward to him their reports by the 1st of April
The following is a list of these reports:

Governor R. C. McCormick, Commissioner-General: “ The
Admmistrative Burcaus of the American Representation at
the Paris Exhibition of 1878.”

F. A. P Barnard, of New York, President of Columbia
College, Assistant Commissioner-General: ‘‘ The Exhibition
at Large and the General Results thereof.”

Daniel J Morrell, of Pennsylvania, President of the
Cambra Iron Works and President of the American Iron
and Steel Association: “ Iron and Steel.”

Donald G. Mitchell (1Ike Marvel), of Connecticut: *‘ House-
hold Furniture and Accessories.”

William W. Story, of Massachusetts: * Art.”

Henry Howard, of Rhode Island: “ Textile Fabrics.”

William T. Porter, of Delaware, artisan expert: “ Ma-
chinery.”

Thomas B. Furguson, of Maryland, Commissioner of
Fish and Fisheries: ¢ Fish and Fisheries.”

William A. Anderson, of Virginia, of the Tredgar Iron:
Works: “ Transportation.”

George W. Campbell, of Ohio, grape grower: ‘ Horti-
culture.”

John J. Woodman, of Michigan, President of the Michi-
gan Grangers’ Association, and practical farmer: “ Grains.”

A. J. Sweeny, of West Virginia, Mayor of Wheeling,
artisan expert: ‘The Latest Devices in Machinery.”

Samuel Dyshart, of Illinois, stock ‘raiser: “ Live Stock.”

Thomas F. Jenkins, of Kentucky, Professor of Chemis-
try - ¢ Chemicals.”

Floyd B. Baker, of Kansas, Editor of the ZTopéka Com-
monwealth: * Forestry.”

James D. Hague, of California, mining engineer: *“ Mines
and Mining.”

Pierce M. B. Young, of Georgia, planter: ‘ Cotton.”

Aristides Gerard, of Louisiana, inventor: ¢ Steam En-
gines.”

Joshua Q. Chamberlain, of Maine, President of Bowdoin
College, and ex-Governor of Maine: ¢ Education.”

Eliot C. Jewett, of Missouri, mining engineer: ‘‘ Techni-
cal Schools.”

The following named reports have been requested from
Honorary Commissioners appointed by the President on the
nomination of the Governors of States:

Wilhiam P. Blake, of Connecticut, Editor of the Reports
of the Representation of the United States at the Paris Ex-
hibition of 1867, Commissioner of the United States at the
Vicnna Exposition in 1873, and Commissioner to the Cen-
tennial Exposition at Philadelphia: ¢ Ceramics.”

Edward H. Knight, of the District of Columbia, Editar

Also shoe-
makers’ lasts are.made of it equal to beech, and for the .
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of the ‘Mechanical Dictionary:” ‘¢ Agricultural Imple-
ments.”

The reports are carefully collated and indexed by the Com-
missioner General and will be delivered to the Government
by May 1. They will filll four volumes royal octavo, uni-
form with the reports on the Paris Exhibition of 1867 and
Vienna of 1873.

It is to be hoped that the printing of these reports will
not be long delayed. The industrial world moves rapidly,
and such reports soon become practically antiquated.

The Commissioner-General has learned from the Director-
General of the Exhibition that in spite of delays in the exe-
cution of the medals, he may expect the medals at an early
date. As soon as received they will be forwarded to those
to whom they were awarded.

The Commissioner-General expects to close up the affairs
of his office by July 1. It appears that there will be a hand-
some sum to the credit of the Government out of the $190,000
appropriated for a proper representation of the United States
at Paris,

B>
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GRAY POTTERY.
The composition of that class of potter’s ware designated
1as “gray ” pottery was known thousands of years ago to
the Chinese and Japanese. Atthe Louvre, in Paris. thereis

GERMAN GRAY POTTERY.

to be scen a large vase of Japanese origin, several feet high,
and of great beauty. In Europe gray pottery was first ma-
nufactured in Germany, in the provinces of S8axony, Bohe-
mia, and Silesia, at the beginuing of the Renaissance Period.
Later, Boettcher manufactured gray pottery at Meissen, pre-
vious to discovering the art of making porcelain.

Our engraving represents a vessel, probably used to hold
water or wine, of Silesian origin. It shows elaborate orna-
ments of different colors, in relief, on a sky-blue ground. It
is now at the Louvre Museum, and illustrates well the artis-
tic taste of that period.

—_—————t—r—
NEW AGRICULTURAL INVENTIONS,

An improved seed planter, having a rotating hopper,
which rolls on the ground, and in which there are a number
of seed pockets, which deposit seed in a furrow formed by |
a plow or furrow opener, has been patented by Mr. William
J. Ellis, of Oakland, Ga.

Mr. John Clayton, of the Grange Farm, Clayton (Brain-
erd P. 0.), Minn., bas invented an improvement in gang
plows, the object of which is to regulate the width of the
cut or furrow of the plow, so as to suit the power of the dif-
ferent teams that may be used, and to accommodate it to
soil in which itis used. The plow is also provided with an
adjustment for varying the depth of the furrow.

An improved rotary plow colter, which is provided with
means for excluding dust and dirt from its bearing, has been
patented by Mr. John Clayton, of Brainerd, Minn.

An improved cutter for plows, which is designed to shield
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consists of a cutter applied at the junction of the land side
and mould board and extending to the beam.

Mr. Patrick Groom, of St. Louis, Mo., has patented an
improved handle socket for shovels, spades, and scoops,
which consists in making tbe shovel strap separate from the
shovel blade, and securing it by rivets in a countersink
formed in the blade.

A novel churn, that agitates and aerates the cream by
centrifugal force, has been patented by Messrs E. B Older
and F. E. R. Megow, of Independence, Iowa. This inven
tion consists in a concaverotary dasher and a corrugated
gatherer rotated by the dasher shaft.

A hay rack and fence, which is constructed so that the
fence may be supplied with additional bars or rails, to con-
vert a portion of the panels into feeding racks for cattle, has
been patented by Mr. Louis Prince, of Nashville, O.

The Fate of a Herd ot Buffaloes.

An army officer who recently arrived in Chicago from the
Yellowstone Valley, tells a story of what happened to a herd
of buffaloes as they were migrating southward. The herd
numbered 2,600 head, and had been driven out of the Milk
River country by the Indian hunters belonging to Sitting
Bull’s band. When they reached the river they ventured
upon the ice with their customary confidence, coming upon
it with a solid front, and beginning the crossing with closed
ranks, The stream at this point was very deep. When the
front file, which was stretched out a quarter of a mile in
length, had nearly gained the opposite shore, the ice sud-
denly gave way under them. Some trappers who were eye-
witnesses of the scene said it seemed as if a trench had been
opened in the ice the whole length of the column. Some
four or five hundred animals tumbled into the opening allin
a heap. Others fell in on top of them and sank out of sight
in a twinkling. By this time the rotten ice was breaking un-
der the still advancing herd. The trappers say that in less
than a minute the whole body of buffaloes had been precipi-
tated into the river. They were wedged in so thickly that
they could do nothing but struggle for a second and then dis-
appear beneath the cakes of ice of the swift current. Not a
beast in all that mighty herd tried to escape, but in a solid
phalanx they marched to their fatal bath in the ¢ Big
Muddy.” In a minute from the time the first ice broke not
a buffalo’s head or tail was to be seen.

Possibly occurrences of this sort, in ancient tertiary times,
helped to form the remarkable deposits of bones found in the
old lake beds of the great West and elsewhere. In these de-
posits the earth is literally crowded with the bones, some-
times chiefly of one type, sometimes comprising many dis-
tinct species. In the latter case the victims were probably
swept away by sudden floods, their remains mingling con-
fusedly in quiet basins.

_— ——.ter—
The Textile Industries of Finland,

It is reported by the German press that a large amount of

spinning and weaving machinery is being transferred to
Russia from German mills, closed on account of declining
trade. The Grand Duchy of Finland is becoming one of the
principal seats of Russian textile manufactures.
- There are five large cotton mills at Tammerfors, Abo,
Nikolaistad, Forssa, and Kiroskoski. The impogts of raw
cotton have nearly trebled since 1866. The spinning mill of
Forssa has 18,000 spindles and 500 looms, and employs 1,500
hands. The mill at Abo manufactures thread only, and
Kiroskoski only textiles. Mostly all the domestic weaving
of linens has been superseded by the great linen millof Tam
merfors, the only one in the country. It has five turbines,
and employs about 900 hands. There are six manufactories
of cloth, one of knit goods, and five mills for the manufac-
ture of woolen yarns and textiles. The largest woolen cloth
factory is near Abo, and turns out about 65,000 or 70,000
yards of cloth. The proximity of the Southern provinces to
cotton supplies from Egypt will, of course, give them an ad-
vantage over such distant provinces as Finland.

———O

i

Curiosities of Bismarck’s Brains

In Dr. Busch's ‘“ Book on Bismarck,” the Prince describes
a horse accident he once had when riding home with his
brother. He fell violently on his head. “I lost conscious-
ness,” he says, ““ and when I recovered it I had only half.
That is, one part of my intellect was clear and good, the
other half had gone.” Finding (on examination) his saddle
broken, he called for his groom’s horse and rode home. When
the dogs there barked, by way of salutation, he thought them
strange dogs, and scolded them angrily as such. Then he
said the groom had fallen with the horse, and they should go
and fetch him, and he became angry when they would not
do that (because of a sign from his brother). He scemed to
be himself and at tho same time the groom. After eating
and sleeping he was all right next morning. He points out
that he had done all that was necessary in a practical respect;
herein the fall had caused no confusion of ideas. ““1n short,
it was a remarkable illustration of the fact that the brain
lodges different mental powers; but one of these had been
stupefied for some longer period of time by the overthrow.”

s
——¢

THE AFRICAN CABLE.—The steamer Kangaroo, with part
of the cable to be laid between Natal and Aden, left the
Thames April 7 for Natal via the Suez Canal. The Natal
and Zanzibar section will be open for business in July.
This will place South Africa within a week’s communica-

the mould board, and lessen the wear of the plow, has been
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patented by Mr. Charles W. Twigg, of Fincastle, Ing. It!

tion of London. The remainder of the line will be com-
pleted before the end of the present year.
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OLD HOMES MADE NEW.

It is sometimes very desirable that an old house should be
made over. But very often such remodeling costs as much
as an entirely new structure; sometimes it costs more. The
rcason of this is doubtless that the alterations are made
without sufficient forethought; they are made as they sug-
gest themselves one after another. And when all is done it
is an old house after all; the alterations do
not seem worth what has been expended to
effect them, and the owner is disgusted. More
careful planning would have prevented mis-
takes, produced better results, and lessened
the cost.

‘We have before us a book* designed to aid
any who wish to make an old home into a
new, which, as it helps to disseminate true
ideas, is welcome. By the courtesy of the
publishers we present the illustrations of the
present article.

The author of this book says very justly
that whether a dwelling should be remodeled
or not is often an open question. It should
not be done unless the building, in its con-
struction and material, is of such a solid and
substantial character as to render its destruc-
tion unadvisable; or unless its preservation is
highly desirable, owing to family associations,
its peculiar style of architecture, or some his-
torical interest. The convenience of the plan,
its adaptation to the individual wants of those who are to
occupy the house, should be the paramount consideration.
Let the exterior grow naturally from the plan. Let archi-
tectural effect be obtained by the natural combinations of
the constructive portions of the work. Let the most effec-
tive result possiyle be secured at the least expenditure of
labor and detail in design.

In our judgment the author has been generally very suc-
cessful in these projected alterations. The illustration we
present is, perhaps, one of the least striking,
and yet any one can see in a moment by com-
paring these houses how much good taste can
do in making a moderate outlay of money
produce excellent results.

The house in question was, as is seen, sim-
ply a commonplace building. It was in ex-
cellent condition as regards its materials, and
large, airy rooms with open fireplaces, and a
gencrous hall. The wish was to improve its
appearance without destroying the date and
character of the building. A veranda was
added oun onc side; a projection on the first
floor gave a bay window, continued in square
form above, and breaking the roof with a
gable. Portions of the end gables were made
to project, forming canopies over balconies
from the attic floor. A new porch was added
on the front, and new sashes with one light of
glass were introduced in the lower part of
the windows. These simple, inexpensive
changes interfered but little with existing
work. The other illustration is of a remo-
deled hall. In the original house the stairway was narrow
and inclosed. The desire was to make a hall that should be
an attraclive apartment, as well as a passage way. The old
staircase was removed and a new one in hard wood built. A
fireplace and settle were introduced at the foot of the stairs.
The upper portion of the fireplace has the Lrickwork ex-
posed, while the lower portion is incased for mirrors, etc.
Curtains are substituted for doors. The end of the main
hallway is marked and divided from the staircase by a newel
column, finished with brackets. The
whole makes a picturesque and comfort-
able apartment, a vast improvement on
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porous, a rapid absorption of the atmosphere had resulted,
and sufficient caloric was thereupon produced to originate
combustion. The danger thus disclosed, said M. Cosson, is

one to which the attention of builders ought to be directed.
In the instance in question, M. Cosson was able to extinguish
the fire with a little water, as he was present and witnessed
its beginning; but had it occurred at night, during his ab-

—————

VIEW BEFORE ALTERATION.

sence, it would undoubtedly have completed its work of de-
struction. M. Faye stated that at Passy, a few days before,

a similar case of spontaneous fire, due to the action of the
warmth from the air-hole of a stove upon the woodwork,
had occurred at the house of one of his friends.

M. Dumas gave several analogous illustrations, and attri-
buted the occurrence to the property of matter in an ex-
tremely divided condition, of energetically absorbing air
with the generation of heat.

In powder factories the pul-

VIEW AFTER ALTERATION.

verized charcoal will often take fire spontaneously. It is for
this reason that it is usually pulverized with sulphur, which
robs it of the property in question. Wood deprived of its
moisture by the action of warmth, continued for a long time,
is transformed into a substance analogous to lignite of turf.
Its particles experience a species of pulverization, or minute
division, which brings it into essentially the same condition
as that of crushed charcosl. In this state it condenses the
airand takesfire. M. Dumas said that he bad known a case

the ““entry,” which is really all that our
halls usually are.

We need add only that the book is use-
ful as a suggestion for plans and designs
for building new as well as remodeling old

houses.
—_— o ————

A Possible Cause of Unexplained
Fires.

In a discussion of obscure causes of
spontaneous combustion, 'by the French
Academy of Sciences, a short time since,
M. Cosson said that only a few days be-
fore, while he was at work in his labora-
tory, a portion of the boarding of the floor
took fire. The fire began in the vicinity of
an air-hole, fed with warm air from a stove
four meters away, on the fioor below. A
similar accident took place two ycarsago,
and in conscquence M. Cosson had the
boards adjoining the air-hole replaced by

M. Dumas also cited a singular occurrence in the studio of
a painter, which he had witnessed. The artist had taken
some cotton wool to wipe a picture. He rubbed the oily
surface of the painting for some time with the porous ma-
terial, and then flung it from him; the cotton spontaneously
ignited during its passage through the air. It is well to
remember, concluded M. Dumas, that extremely porous or
minutely divided matter, conducting air, is
capable of instantly producing a very eleva-
ted temperature.
———o e

English versus American Castings.

A writer in the Engineer (London) endea-
vors to account for the success of American
ironware’ in its competition with the home
products of England. This competition, the
writer says, is to be found in every ironmon-
ger’s shop in town and country, and particu-
larly in furnishing ironmongery stores. “If
we ask for locks, gas standards, roller-blind
fittings, small brackets, hooks, and hat pegs,
domestic apparatus and tools, substantial toys,
and very many other things, we are shown
American productions. The reason for this is
not sufficiently obvious in all cases, though
in many cheapness is the explanation. Hard-
ly any English small castings are anything
like as fine in surface, light in pattern, and
cleanlyturned out as arethese American things.
Small English castings often show the joint in the mould in
which they are cast, fins are often not absent; and they are
either turned out uncoated, or are daubed with a common
black or dipped into a commoner. Most often screw
holes are too large or too small. All this the Americans have
changed. Their castings are light, though strong in design,
they are clean, and are touched up on an emery or grind-
stone, and are nicely coated with a clear, brown varnish
of great toughness and strength. The holes are almost in-
variably properly prepared to receive the
screws for fixing. The screws themselves are
colored to match the ironwork, and, at the
same time, prevent rusting. The holes, too,
are arranged so that where the greatest strain
comes there are the most screws. Now, these
are reasons which affect the purchaser only;
but there are other reasons which afféct the
ironmonger, and which explain why he is so
ready to show his customer the American ar-
ticles. All the small articles to which we
have referred are sent out by the English ma-
nufacturer done up in separate papers, or in
paper packets tied up with string. Thus,
when the ironmonger wants even one article,
or only wants to show one to a customer, he
has to undo a string, unfold paper or papers,
do these papers up again, tie them, and re-
arrange the Jlabel on the package. - Instead
of this old bungling way of keeping store and
serving customers, the Americans supply
their articles in paper boxes, sufficiently strong
to last out the sale of the articles one or
two at a time. These boxes are easily and neatly stacked,
the labels are fixed once for all, and to open one and show
its contents, or take some out and reclose the box is the work
of a moment. This question is one of much greater im-
portance than at first sight appears. Folding up and re-
tying parcels is irksome and exceedingly uninteresting work,
and is such as is not done very quickly at any time. Piles
of packages which have been taken down to show custom-
crs, collect on the counters to be done up “ presently,” be-
cause they cannot be done up while the
customer is being served.

These have to be done up, and some
one must do it. Here is an important
saving. One London ironmonger, whose
sales in furnishing ironmongery, in
a moderate sized shop, consist of about
one half American articles, recently as
sured us that he had, from the saving of
labor in this way, been able to dispensc
with about one fourth the assistance he
would otherwise have required for the
increased business done in small arti-
cles.”

The Nevada Paint Mine.

The paint mine at Reno, Nevada, com-
prises a ledge 42 feet wide and of un-
known depth. The material is said to mix
well with oil, and not to settle on stand-
ing. Themineral contains a small quanti-
ty of silver and traces of gold.

B % S
American Flour in Turkey.

a slab of marble. The boards which now
ignited adjoined the marble. The heat to
which the boards were subjected was, how-
ever, very moderate, being only that of warm air at 77° Fah.
Nevertheless, M. Cosson said the wood had undoubtedly
been slowly carbonized. Being thus rendered extremely

* 4 0ld Homes Made New.” With Explanatory Text. By Willlam M.
Woollett. New York: A J Bicknell & Co.

A REMODELED HALL.

where a beam in a cart shed had taken fire in this way. For-
merly, in the theaters, the lamp boxes, filled with refuse,
frequently ignited spontaneously in this manner. The oily

dust and débris condensed the oxygen of the air. In works

where Adrianople red isapplied to cotton, impregnated with
fatty matter, spontaneous combustion frequently occurs.
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Mr. Heap, the United States Consul Ge
neral at Constantinople, advises the De-
partment of State that a demand for
American flour will probably arise during the year in Tur-
key. Asa large proportion of the flour imported will be
for transportation on animals into the interfor, he advises
that it be put up in strong sacks. Most of the flour brought
from Russia is in sacks or bags holding fifty ot one hundred
pounds each.
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Leadville=The Place.

This infant city of the past year, with its closely built
streets, its bustle of trade, its throng of teams that fill and
block the way, and its surging masses of humanity that move
in ceaseless currents from daylight until the midnight hour,
is one of the marvels of the age. The site is favorable—a
smooth plateau, sloping gently to the west, rounding off
into California gulch on the south, and rising to a slight
ridge on the north. When the town began, the plat was
covered with pine trees, but nearly all nave fallen, and each
day diminishes the few that ought to be carefully preserved.
Fortunately, thick forests surround it on all sides, and most
of the timber is green, furnishing excellent building ma-
terial at the lowest possible cost. Building is going forward
faster now than ever before, and the town spreads visibly
day by day. Along all the roadsleading out north and east,
strings of foundations, half built or completed cabins, stretch
continuously for a distance varying from half a mile to two
miles. On the other sides they do not reach so far. There
are hundreds, perhaps thousands, of these squatter claims,
and it is nothing unusual to hear of their sale for $50, $100,
or $200 each, when the improvement is nothing more than
four logs, poles, or slabs.

The altitude is about 10,400 feet above the sea, and the
outlook is grand and magnificent. To the east, beyond the
swelling green of the fine forests, are the shining peaks of |
the Park range. Northward are lofty summits that close in
the head of the valley of the Arkansas. Westward across
the wide level valley. are those stupendous masses, Massive
mountain, Mount Elbert, La Plata mountain, and all the
magnificent Sawatch range, here the mother mountains.
Southward the view is down the valley of the river—a van-
ishing vista, shut in by mountain walls.

The characteristics are those of any prosperous mining
camp, but on a mareelousscale. There is an air of perma-
nence not common to such, but otherwise the history of
its growth has been a hundred times repeated in California,
Nevada, and the Rocky Mountain States and Territories.
Life is intensified. Everybody who has*anything to do is
on the jump. Therasp of the saw and tattoo of the hammer
are heard from daylight to dark seven days in the week.
Business occupies the same time and reaches far into the
night as well. You must elbow and push your way through
the crowds that fill the sidewalks, and wait for an opening in
the teams and vehicles that throng the streets to cross from
one side to another. Rents are fabulous. Real estate has
advanced a thousand per cent in three or four months. Such
is Leadville at a glance.—Denwer News.

el bt -
Spontaneous Combustion.

There was an interesting discussion on this subject at a
recent meeting of the French Académie des Sciences. M.
Cosson described an accident which had occurred in his la- ‘
boratory a few days before. While the narrator was work-
ing in the laboratory, a portion of the boarding of the floor
spontaneously took fire. The boards were in the vicinity of
an air hole, fed with warm air from a stove four meters
away on the floor below. A similar accident took place two
years ago, and in consequence M. Cosson had the boards ad-
joining the air hole replaced by aslab of marble. The boards
which now ignited adjoined the marble. The heat to which [
the boards were subjected was, however, very moderate, |
being only that of warm air at 25° C. Nevertheless, M.
Cosson said the wood had undoubtedly been slowly carbon-
ized. Being thus rendercd extremely porous, a rapid ab-
sorption of the oxygen of the atmosphere had resulted, and
sufficient caloric was thereupon produced to originate com-
bustion. The danger thus disclosed, said M. Cosson, is one
to which the attention of builders ought to be directed. In
the instance in question, M. Cosson was able to extinguish
the fire with a little water, as he was present and witnessed
its beginning; but had it occurred at night, during his ab-
sence, it would undoubtedly have completed its work of de-
struction. M. Faye stated that at Passy, a few days before,
a similar case of spontaneous fire, due to the action of the
warmth from the air hole of a stove upon the wood work,
had occurred at the house of one of his friends.—Manchester
(Eng.) Cotton.

i
Mildew in Cotton Goods.

The different varieties of mildew that attack cotton goods
belong to the fungoid class of plants—a division, perhaps,
more numerous than any other section of the vegetable
world. They propagate themselves by spores or seeds,
which are generally diffused from bursting cells. These are
carried—invisibly to the naked eye—upon every breeze in
all directions, being deposited upon and in everything with
which they come into contact. Few, probably, of the mil-
lions thus borne by the winds find fit habitats for develop-
ment, and consequently perish in a short time. Too little is
known of them to state with any degree of correctness the
duration of the vitality of these germs. Doubtlessly it will
be longer or shorter, accordingly as the circumstances in
which they are deposited are favorable or otherwise. The
plants, however, are purely parasites, finding their chief
habitat upon organic substances, either vegetable or animal.
Andthey are not particular whether these be living or dead
—at least both living and dead organisms are subject to at-
tack by the same or different species. They have cellular or
filamentous bodies, and are concentric in their method of
development. When full grown they are rarely uniform in
shape. Contrary to nearly every other kind of vegetable

i January 18, there arrived in November, at Liverpool, 80 tons
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causes the disagreeable odor always experienced in the pre-
sence of mildew. These parasites, in several of their nu-
merous species, are found in cotton plantations, and in all
probability the species peculiar to the plant is one of those
with which merchants are too familiar. It is not unlikely
that the spores, or seeds, are brought over in abundance with
the raw cotton to this country, lying dormant until favor-
ing circumstances stimulate their development. The germs
are so minute that they can with ease run the gauntlet of all
processes cotton undergoes in its transformation into cloth.
It may be objected that these insignificant atoms of life
could never preserve their vitality when passing along with
cotton in the form of yarn through a trough of boiling size.
This may safely be granted; but we do not size our wefts,
and it is with the latter that it may be carried into a habitat
fitted for its future growth. This view receives a consider-
able amount of confirmation from the fact that mildew most
frequently takes place in goods intransit to India and China;
otherwise expressed—when these germs are carried through
latitudes identical with those of their native fields. Sur- |
rounded with every requisite condition—embedded in a mass [
of vegetable fiber, composed of interlaced threads the inter- ;
stices of which contain a sufficient supply of oxygen in the

atmosphere filling them; a large quantity of moisture, taken
up by the natural, absorbent power of cotton from our humid
atmosphere, or otherwise introduced; closely packed in an
air-tight' covering, and subjected for weeks to the stifling
heat of a ship’s hold in its passage through tropical oceans
—sure, if there be a living germ of mildew in a ship’s cargo
of gray cloth, here are forces sufficient to render its develop-
ment assured.— Textile Manufacturer.

—)-

What Came of one Hive of Bees.

In a memorijal to Congress relative to the coming census
of the United States, the superintendent of the census of
1860, Mr. Kennedy, gives the following statistics as an il-
lustration of the stupendous results from a single hive of
bees, transported to the Pacific coast less than thirty years
ago. From the single county of San Diego, California, in
1876, there was shipped the astonishing figure of 1,250,000
Ibs. In 1877 there were in that county 23,000 colonies of
bees, and in one day, September 6, 1878, thcre were shipped
from that port 78 barrels, 1,053 cases and 18 tons; and that
from and including July 17 to November 10, 1878, less than
four months, that one county exported over 1,000 barrels,
14,544 cascs, and nearly 20 tons. He who would strike out
(from the census report) the item of honey, could not have
known, so great has the interest in this product become, that
many people in California have from 500 to 1,000 hives, and
that over 100 people in oné county have each more than
100 colonics of bees. According to the London News of

of honey, the product of the bees of one individual; and
that a Mr. Hodge, in the first week of January last, landed
100 tons at a London wharf, the product of California. The
annual product of honey has grown to 35,000,0: ~ 1bs. an-
nually.

—_————ttr—————
Westward Progress of the Imported Cabba; = Worm.

In 1869, in my second report, in treating of thi. nsect, I
remarked, ¢ There is every reason to fear that it » ay some
day get a foothold in our midst,” after showing that it
was then confined to certain restricted parts of Canada and
New England, and had not spread west of New York. It
has been making further progress westward every season
since. The past year it has done considerable damage as
far west as Chicago, and I have also received good testimony
that it was observed around St. Louis. I have given my
reasons in the report referred to for believing that it will
prove much more disastrous to the cabbage fields around St.
Louis than the southern cabbage worm (Pieris protodice),
which has always been with us, and has done, at times, con-
siderable damage; and Irefer those who wish to be prepared
with a full knowledge of the habits of this species, to the
same report.

As remedies, few liquids will prove more effectual than
hot water, judiciously applied, though 1 1b. of whale oil‘
soap, dissolved in about 6gallons of water, or even astrong '
tar water, may be used to advantage. The application should :
be made several times during the year, as it will be most
effectual when the worms are young.

As preventive measures, the worms may be induced to
transform under flat pieces of board laid upon any object
that will raise them about an inch from the surface of the
ground. These boards should be examined every week and
the transforming larvee or the chrysalids destroyed. The
butterflies may also be captured by hand nets and pre-
vented from laying their eggs.—Professor C. V. Riley, be-
Jore the Mo. State Horticultural Socicly.

- et or——
Borers in Apple Trees.

Now is a good time, says a writer in the Rural Sun, to cut
out these pests where they have not been attended to.

A few days ago I went over an orchard that has fallen
into my hands, and in one day’s work think many valuable
trees have been saved. As many as five full grown borers '
were cut out of one tree five inches in diameter. In some
instances these were found running up the trunk six inches, l
and not over an inch apart parallel. It takes very close
searching sometimes to find them. Sometimes a thin wire
can be used with good effect, when the knife and chisel can |
hardly reach them. In quite a number of instances I found

life, they absorb oxygen and exhale carbonic acid. This

that the spotted woodpecker had done the work for me.
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They seem to know just where to find them when above
ground, and rarely fail to bring them out. They need not
peck a largeplace at all times, as their hard pointed, barbed
tongue can be inserted and haul them out. It should be a
rule among all to let these useful birds live undisturbed.
They are tame, and boys are prone to stone them, or, when
beginning to shoot, practice on these poor fellows.

When a tree is completely girdled by the borer or mice,
it can often be saved by taking twigs of last year’s growth,
cutting wedge shape at both ends, and inserting in the bark
below and above the injury, thus conveying the sap through
them. Thus have we saved many a valuable tree that would
otherwise not have survived the summer. After cutting out
the borers fill up with earth over the wounds, and they will
heal up if not too severe.

4O

Flowers in Winter.

Withbut little trouble, says a correspondent of the Country
Gentleman, any person can keep up a constant succession of
beautiful flowers in the house from the holidays until the
scason of their blooming in the yard or garden. To do this,
cut some small twigs of the various flowering shrubs or
trees growing in the yard or lawn, and put them in bottles
or jars containing pure water. If the weather is very cold
when the twigs are cut, care must be taken not to injure the
buds, which is very easily done when they are frozen. After
the twigs are cut lay them in a cool room a few hours, then
put them in the bottles of water, and let them remain two
days in a cool place where the water will not freeze, after
which they should be brought to the heat gradually. They
will bloom if brought to the warmth when first cut, but the
flowers and foliage are not so strong and luxuriant. After
bringing them to the warmth the bottles sbould be filled up
with fresh water every day.

When treated in this way, all the following named shrubs
bloom nicely: Daphne mezereum, Forsythia, Spirea pruni-
Jolia, Deutzia gracilis, Lilac (white and purple), Pyrus ja-
ponica, Syringa, Wiegela, and many others. The twigs of the
Cercig canadensis (Judas tree, sometimes called Red Bud,
which grows very abundantly in many places in our wood-
lands), when thus treated give a great profusion of beautiful
red and purplish pink flowers, and are exceedingly beautiful.

I use hyacinth bottles, the tall ones of differentcolors. Be-
ginning early in the winter with the Daphne and the For-
sythia, they being among the first bloomers of spring, I tie
a few twigs together with a soft woolen string (if tied tight
it stops the flow of the sap), put them into the bottles, and
give them plenty of light and water, and in two or three
wecks have a nice bunch of flowers, the red contrasting
beautifully with the yellow. In about a week after starting
the first I set a couple more bottles, and so on until the fine
fine warm weather of spring produces them out on the lawn.
The Japan quince does not produce flowers on the small
twigs of the last year’s growth, but the buds are formed on
the two year old wood; hence care must be exercised in se-

o

*lecting from this shrub, or no flower buds will be obtained.

I now have Forsythia, Spir@a prunifolia, Lilac, Deutzia
gracilis, and Daphne cneorum in full bloom, making a beau-
tiful display in the window.

The Trade in Birds,

A busy but quiet industry in this city is that of the bird
fanciers. A dealer in canary birds says that last year he
imported 100,000 birds, which were readily disposed of at
fair prices. They are generally brought from the Hartz
mountain region of Germany. From the large dealers a
fine male canary, with a good voice, can be bought for $3.
Choice specimens, with extraordinary vocal powers, bring
sometimes $10. Female birds for breeding purposes sell for
$1. Next to the canary the mocking bird is most in de-
mand. Those whose vocal powers are well developed are
sold for $25 and upward. The birds come from Virginia
and other Southern States, and also from Mexico. The bull-
finch is highly regarded when well trained. A good whis-
tler is worth from $25 to $40. The goldfinch, chaffinch,
nightingale, lark, and the linnets and thrushes are also prized
as songsters. Of other birds not songsters, thirty different
species, kept as pets for their beauty or acquirements, may
be found in market. Of these the parrot is most in demand.
A well trained bird, of either the gray African variety or
the green American, is worth $50, or even $100. The most
brilliantly colored birds are the Australian paroquets and
strawberry finches.

—_— et — .
Sod Fences.

A Louisiana paper says that Mr. Joseph Jefferson has
been fencing his orange grove plantation in that State in a
novel and effective way. He begins by erecting, for each
side of his fence, sods three feet in width, divided into five
layers, at an angle of 76°. The soil from beneath the sod
exactly fills the space between the erected sods, leaving a
three foot ditch on each side. On the top of this sod-and-
soil fence, which is four and a half feet at the base and three
feet high, he plants cuttings of the Macartney rose, which
are protected by a panel of boards. This fence, while with-
in the reach of any man who will shoulder his spade and
work, possesses the advantages of an impassable bartier, of
permanence, of not needing repairs, of drainage, and of
being a most beautiful ornament. Mr. Jefferson will soon
have inclosed a section of his plantation containing 2,600
acres, and at one half the cost of a stake fence. It is
thought that this most economical and useful fence will
ultimately be generally adopted in the Southern States.
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TO INVENTORS.

An experience of more than thirty years, and the pre-
paration of not less than one hundred thousand applica-
tions for patents at home and abroad, enable us to un-
derstand the laws and practice on both continents, and
10 possess unequaled facilities for procuring patents
everywhere. 1n addition to our facilities for preparing
drawings and specifications quickly. the applicant can
rest assured that his case will be filed in the Patent Of-
fice without delay. Every application.in which the tees
rave been pald, is sent complete—including the model—
10 the Pateat Office the same day the papers are signed

at our office or received by mail, so there {8 no delay in .

fliog the case.a complaint we often hear from other
sources. Another advantage to the inventor in securing
ms patent through the Scientific American Patent
Agency. it insures a special notice of the invention in
the SCIENTIFIC AMERICAN, which publication often
opens nexotiations for the sale of the patent or manu-
facture o1 the article. A synopsis of the patent laws

(n foreign countries may be found on another page, '

ard persons contemplating the securing of patents
abroad are invited to write to this office for prices,

which have beenreduced in accordance with the times, '

and our perfected facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN.

Business and Pevsonal,

The Charge for Insertion under this head 48 One Dollar
a cine for each insertion ; about elght words to a line.
Adverti, 8 must be received al j office
as earty as Thursday morning to appear in. next tssue,

Mlioats

Satton’s Patent Pulley Cover.—If you are losing
oower. get 1 again by using these covers. Calculate
bow much power you are losing and find the gain you
will make in your work by adopting a positive remedy.
8end for a circular. Address Joseph Woodward, pro-
prietor and manufacturer, P. O. Box 3419, New York.

The best results are obtained by the Imp. Eureka Tur-
bine Wheel.aud Barber’s Pat.Pulverizing Mills, Send for
descriptive pamphlets to Barber & Son, Allentown, Pa.

The Railway Recogd, a journal of practical engineer-
ing and rajlway news, 28 pages, sent postpaid one year on
receipt of price, $2. Address, The Railway Record, 87
Park Row, New York.

Valves and Hydrants, warranted to give perfect satis-
faction. Chapman Valve Manuf. Co., Boston, Mass.

Kimball's Catarrh Cigarettes, an instantaneous relief
and a pleasant smoke. They contain no tobacco.

Dead Pulleys that stop the running of loose pulleys
and their belts, controlled from any point. Send for
catalogue. Taper Sleeve Pulley Works, Erie, Pa.

Partner Wanted.—A suitable party with limited capi-
tal can open negotlations with a view to partnership. by
addressing The Des Moines Linseed Oil Works, Des
Moines, Towa.

Renshaw’s Ratchet (short spindle) uses taper and
square shank drills. Pratt & \Whitney Co., Hartford, Ct.

The Globe (Mlner) Street Lamp; most durable; none
better. AddressJ. G. Miner, Morrisania, N. Y. City.

‘* The best Article we ever had,” is the (almost unani-
mous) verdict of those who fully test Downer’s Im-
proved Anti-Incrustation Liquid. It removes scale; it
prevents its formation ; i8 not injurious; does not cause
the water to foam. A trial will establish the above
claims. A. H. Downer, Proprietor, 17 Peck Slip.

Manfs. of Cracker Machinery and Ovens address F. S.
& A. C. Wertz, Reading, Pa.

Wanted —Improved Stump Puller, with description
and price. Address J. P. Rylander, Clarksdale, Miss.

8. C. Forsaith & Co., Manchester, N. H., and 213 Cen-

Scientific Amevican,

American Watch Tool Company, Waltham, Mass.
Lathesfor Jewelry Manufacturers.

For Solid Wrought Iron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

THE RAILWAY BUILDER, 8 handbook for estimating
the probable cost of American Railway Construction and
Equipment, by W. J. Nicolls, C. E., of 231 puges, printed
on fine toned paper, bound in morocco; gent on receipt
of price, $2.00. Address, The Railway Record, 37 Park
Row, New York.

Use D. L.’s new soldering flux; solid sticks; superior
substitute for acid;no tarnishing or corroding; easy to
apply; cheap. Address, D. L., Box 79, Bristol, Conn.

Presses, Dies, and Tools for working Sheet Metal, etc.
Fruit & other can tools. Bliss & Willlams, B’klyn, N. Y.

Nickel Plating.—A white deposit guaranteed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J.

Hydraulic Elevators for private honses, hotels, and
public buildings. Burdon Iron Works, Brooklyn, N. Y.

| The Lathes, Planers, Drills, and other Tools, new and
second-hand, of the Wood & Light Machine Company,
: Worcester, are being sold out very low by the George
Place Machinery Agency, 121 Chambers St., New York.
Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing Metals,
E. Lyon & Co., 470 Grand St., N. Y.

Solid Emery Vulcanite Wheels—The Solid Original

; Emery Wheel — other kinds imitations and inferior.

i Caution.—Our name is stamped in full on all our best

Standard Belting, Packing, and Hose. Buy that only.

| The best is the cheapest. New York Belting and Pack-
! ing Company, 37 and 38 Park Row. N. Y.

Portland Cement—Roman & Keene's, for walks, cis-
terns, foundations, stables, cellars, bridges, reservoirs,
breweries.etc. Remit 25 cents postage stamps for Practi-

, cal Treatise on Cements. ‘8. L. Merchant & Co., 53
, Broadway, New. York.

Needle Pointed Iron, Brass, and Steel Wire for all

purposes. V. Crabb, Newark, N. J.

{ Galland & Co.’s improved Hydraulic Elevators. Office
' 206 Broadway, N.Y ., (Evening Post Building, room 22.)

Pulverizing Mills for all hard substances and grinding
_ purposes. Walker Bros. & Co..23d & Wood St., Phila., Pa.

! Manufacturers of Improved Goods who desire to build

 up a lucrative foreign trade, will do well to insert a well
displayed advertisement in the SCIENTIFIC AMERICAN
Export Edition. This paper has a very large foreign
cirulation.

Mill Stone Dressing Diamonds. Simple, effective, and
i durable. J. Dickinson, 64 Nassau St., N. Y.

| C.M. Flint, Fitchburg, Mass., Mfr. of Saw Mills and

{ Dogs, Shingle and Clapboard Machines. Circulars.

The best Friction Clutch Pulley and Friction Hoist-

' ing Machinery in the world, to be seen with power ap-

' plied, 95 and 97 Liberty St., New York. D.Frisbie & Co.,
New Ilaven, Conn.

\ Eagle Anvils, 9 cents per pound. Fully warranted.

! Walrus Leather for Polishing Agricultural Implements
{and all kinds of metal. Greene, Tweed & Co., N. Y.

Rubber Hose, Suction Hose. Steam Hose, and Linen
Hose; all sizes. Greene, Tweed & Co., 18 Park P1., N.Y.

| The Screxmiric AmErican Export Edition is pub-
' lished monthly, about the 15th of each month. Every
' number comprises most of the plates of the four preced-
- ing weekly numbers of the SCIENTIFIC AMERICAN, with
other appropriate contents, business announcements,
etc. It forms a large and splendid periodical of nearly
one hundred quarto pages, each number illustrated with
about one hundred engravings. It is a complete record
of American progress in the arts.

No gum! No grit! No acid! Anti-Corrosive Cylin-
der Oil 18 the best {n the world, and the first and

tre 8t., New York. Specialties—Bolt Forging Machines, | only oil that perfectly lubricates a railroad loco-
Power Hammers, Combined Hand Fire Engines and ' motive cylinder, doing it with half the quantity
Hose Carriages, new and 2d hand machinery. Send stamp required of best lard or tallow, giving increased

for {llustrated catalogues, stating just what you want.

For best, low priced Electric Belle, and other Elec-
trical Apparatus, address Jerome Redding & Co., 30
Hanover 8t ., Boston, Mass.

8plit Pulleys at low prices, and of same strength and
appearance as Whole Pulleys Yocom & Son’s Shafting
Works, Drinker 8t., Philadelphia, Pa.

Yacht Engines. F.C.& A.E.Rowland, New Haven, Ct,

The Asbestos Roofing is the only reliable substitute
for tin, it costs only about one half as much, is fully as
durable, and ean be easily applied by any one. H. W.
Johns Mfg. Company are the sole manufacturers.

Wanted—A Second-Hand Bolt Cutter, to cut from %
or % inch up to 1% or 1% inch, and tap nuts for same,
Address P. O. Box 66, Hazleton, Pa.

Want to know if any one manufactures a Machine to
twist Drills or Augers. Address P. O. Box 56, Hazel-
ton, Pa.

Wanted—New or 2d hand Engine Lathe, 8 ft. x 18 in.
swing. Address, with lowest cash price, 11. 11. Perkins,
Kewanee, II1.

Dead Stroke Power Hammers; cheapest and best for
general forging and die marking. Philip 8. Justice,
Philadelphia, Pa.

Wanted--A Machine for Cutting a Hide into a Con-
tinuous Strip preparatory to running it through the
tubes for sewing machine belts. Address Edmund Hill,
631 Jefferson st., Philadelphia, Pa.

Linen Hose.—8izes: 134 in., 20c.; 2 in., 25¢; 2§ in.,
29¢c. per foot, subject. to large discount. For price lists
of all sizes, also rubber lined hose, address Eureka Fire
Hose Company, No. 18 Barclay St., New York.

For Punches, Patent Bending Rolls, Radial Drills, and
Angle Iron 8hears, Hilles & Jones, Wilmington, Del.

Belcher & Bagnall, 25 Murray St., N.Y., have the most
economical Steam Engines, Boilers, Pumps, in market ;
also improved wond and iron working machinery.

17 and 20 1n. Gibed Rest Screw Lathes, Geo. S. Lin-
coln & Co., Hartford, Conn.

New Pamphlet of “ Burnham’s Standard Turbine
Wheel ” sent free by N. F. Burnham, York, Pa.

Vertical Burr Mill. C. K. Bullock, Phila., Pa.
Gaume’s Electric Engine. 171 Pearl St., B'’klyn, N.Y.
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.
Clipper Injector. J. D. Lynde, Philadelphia, Pa.
Bevins & Co.'s Hydraulic Elevator. Great power,
simplicity,safety,economy,durability. 94 Liberty St.N.Y.

A Cupola works best with forced blast from a Baker
Blower. Wilbraham Bros., 2,318 Frankford Ave., Phila.

i power and less wear to machinery, with entire free-
| dom from gum, stain, or corrosion of any sort, and

it is equally superior for all steam cylinders or!

heavy work where body or cooling qualities are
‘ indispensable. A fair trial insures its continued
'use. Address E. H. Kellogg, sole manufacturer, 17
Cedar 8t., New York.
The 1879 Pennsylvania Lawn Mower.—Light draught
and easily adjusted. Machines warranted. See illus-
| trated cditorial, 8ci. Am., No.14. Lloyd, Supplee & Wal-
ton, Philadelphia, Pa.

Electro-Bronzing on Iron, Philadelphia Smelting
Company, Philadelphia, Pa.

Special Notice.—Send for Electroplater's Catalogue
and Price List to Partrick & Carter, Philadelphia, Pa.

Improved Steel Castings ; stiff and durable ; as soft
and easily worked as wrought iron ; tensile strength not
less than 65,000 1bs. to 8q.in. Circulars free. Pittsburg
Steel Casting Company, Pittsburg, P’a.

Wood-working Machinery, Waymouth Lathes. Spe-
clalty, Wardwell Patent S8aw Bench; it has no equal.
: Improved Patent Planers; Elevators; Dowel Machines.
! Rollstone Machine Company, Fitchburg, Mass.

The only economical and practical Gas Engine in the
market is the new * Otto” Silent, built by Schleicher.
S8chumm & Co., Philadelphia, Pa. Send for circular.

o
iitesdepueries

! HINTS TO CORRESPONDENTS,

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

. Namesand addresses of correspondents will not be
| given to inquirers.

i Werenewour requestthat correspondents, in referring
. to former answers or articles, will be kind enough to
;‘ name the date of the paper and the page, or the number
- of the question.,

Correspondents whose inquiries do not appear after
a reasonable time should repeat 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 cannot be expected to spend time and labor to
obtain such information without remuneration,

(1) G. R. P. asks: What is the best manual
for field assaying and mineralogical handbook for; one
with some theoretical knowledge of the subject? A.
Consult the works of Professor Blossom and P.deP.
Ricketts, School of Mines, Columbia College, New
York,

@ R. A. F. asks what the size of the
ports leading from the steam chest to the cylinder of an
engine should be, 234 inch bore, 4 inch stroke, A. }§
inch by ¥ inch long.

(3) 8. A. B. asks: Is there anything that
prevents hard water from foaming in the boiler? A. In-
troducing a small quantity of oil or petroleum has a
temporary beneficial effect.

(4) C. H. & G. W. H. ask for the rule for
calculatingthe horse power of an engine. A. Multiply the
area of the piston by the average pressure per square inch,
and that product by the speed of the piston in feet per
minute, and divide by 83,000; quotient is the horse power,

(6) F. C. 8. asks: 1. What kind of rubber
is used for rnbberstamps, and how is it prepared to re-
ceive the impression? A. Purified gum rubber (caout-
chouc) is softened by gentle heat, and while in that con-
dition about 5 per cent of sulphur is thoroughly incor-
porated with it by a kneading process. 2. Will the
rubber used by dentists answer the parpose? A. Noj it
usually contains an excess of sulphur.

(6) “‘SBubscriber” writes: Sunday night,
March 16, a hardrain fell in this section of country.
The next day and for several days after there could be
seen a yellow substance very much resembling pul-
verized sulphur. A few pronounced it eggs. Your
opinion is desired. A. Itis the pollen of the white pine
(pinus strobus).

(7) B. asks if there are any compressed
air engines manufactured in the United States, and if
80 where and by whom? A.If you mean engines
driven by compressed air, there have been some built by
way of experiment; we know of no party who makes a
bueiness of building them,

(8) W. K. H. writes: We have a 10x24
engine, driving wheel 934 feet, saw pulley 134 feet,
diameter of saw 56 inches, 15 teeth with 11§ inch feed;
with 80 lbs. steara ought we to have power to use same
saw with 30 tceth and 2!4 inches feed in cypress timber;
or is there too much leverage against the engine? A.
Ifyour cutting instrument (the saw) cuts with equal
effect in both cases, the -power required will be nearly
double with 214 inch feed, that for 13 inch feed.

(9) C. B. asks: How may I separate ni-
trate of silver from nitrate of copper so that I may pro-
cure the nitrate of silver? A. Add excess of muriatic
acid to the warm solution, gather the precipitate on a
filter, wash it with fresh water, dry, mix with a little
powdered borax and rosin, and heat strongly to fusion in
a small crucible; cool, break the crucible, hammer the
button of silver, dissolve it in warm nitric acid, evapo-
rate the solution nearly to dryness in a porcelain dish,
and dissolve the residuc (nitrate of silver) in distilled or
rain water.

(10) F. W. B. writes: Engine 27 on this
road has a diameter of piston of 14 inches and exhaust
214 inches. Engine 76 has a diameter of piston of 16
inches and exhaust 8 inches. Which engine has the
greatest area of exhaust in comparison with its area of
piston surface? A. The 16-inch cylinder with 8 inch ex-
haust; the difference is very small.

(11) F. C. R. asks: 1, What is the horse
power of an engine, the cylinder of which measures
3x134 inches, thickness of piston 3¢ inch? A. Power
would depend upon pressure of steam and number of
! revolutions per minute. 2. Would such an engine have
| power enough to propel a2 small boat, say 16 feet long
and 38 wide, weighing about 80 lbs.? A. No.

(12) C. F. F. wants to know (1) if ordinary
river water will do as well for reducing alcohol for vine-
gar as rain water? A. If the water is suitable for
drinking purposes, yes; otherwise no. 2. Iswater from
the ice of a river better for this purposethan water taken
' from the same river? A. Ordinarily, yes. 3. Also about
lwhnt amount of rain falls per annum upon a foot of
' surface in this state (Iowa). A. Consult the meteorologi-
cal reportsot yourState; we havenot the statistics at
hand.

(13) R. & T.—It consists chiefly of lime
carbonate, iron oxide, alumina, silica, and organic
matter. Use a feed water heater, and blow off fre-
quently.

(14) D. K E. F. asks (1) whether a small
screw propeller steam engine could be put into an or-
dinary row boat of 16x3%4 feet without much difficulty
or cost. A. About 3 horse power nowinal. 2. Also
about what the engine would cost and how many miles
per hour it would run a boat of this size? A. Cost
about $550; speed 5 to 6 miles per hour.

(15) R. G. asks (1) for a simple rule for find-
ing the gear wheels for cutting different threads on the
usual compound gear lathes, A.

TS Lt
r7l1=N; rg=
of teeth in wheel on traverse screw; 8, number in stud
wheel gearing in mandrel; £, number in wheel upon
mandrel, and ¢, number in gearing upon stud pinion,
' gearing in T; I, number of threads per inch upon tra-
}verse screw; N, number to be cut. ‘2. What is the
horse power of an engine, the cylinder being102g inches
' diameter, stroke 21 inches, number of revolutivns per
minute 63, mean pressare 60 Ibs.? Also the same cylin-
, der and stroke, with 66 revolutions and 85 Ibs. pressure?
" A. See reply to C. H. on this page.
| (16) F. R. asks how to find the horse
 power a belt will pull, when the width and speed are
known. A. A simple and safe rule Is, 1 inch width of
" belt running 600 fcet per minute equale 1 horse power,
. hence multiply the width in inches by speed in feet per
' minute and divide by 600—result is the horse power.

(17) H. H. C. asks for the rule for finding

S. T represents the number

Any numbers of the SCIENTIFIO A NERICAN SUPPLE- | the tonnage of a flat bottom boat. A. For carpenter’s
MENT referred to in these columns may be had at this | tonnage multiply together length, breadth, and depth
office. Price 10 cents each. in feet, and divide by 85.

© 1879 SCIENTIFIC AMERICAN, INC.

267

(18) D. K. asks: What will make a good
article for quickly removing the black coating from
human teeth? A. The black coating is tartar,a con-
cretion consisting of salivary mucus, animal matter, and
lime phosphate. The best method is to have it removed
by a dentist. The use of acids for this purpose is in-
Jjurious, since the enamel is also affected.

(19) O. B. asks: Istherc often or ever any
commotion of the water in a steam boiler while carry-
ing an ordinary working sieam pressure? A. Always
after ebullition commences.

(20) J. 8. writes: I have a No. 2 Blake
pump; Ihad occasion to take off the steam chest, and
pump by hand, but pump would not throw until I cov-
ered the ports air tight. I would like to know why
pump will not throw until ports are covered. A. The
pump took in air through openings. 2. Iam using sul-
phur and copperas water. What would be a good pre-
paration to use, to save my boiler? A. The introduction
of a small quantity of soda (dissolved) or lime water
would be beneficial.

(21) E. E. C. asks: Does common sulphuric
nitric or other mineral acids attack white rubber tabing
and stopples? A. If concentrated, yes.

(22) “ Worker ” writes: I wish to fasten
cloth or leather on an iron wheel (the iron is planed,
not polished); the wheel runs 5,000 turns per minute, I
cannot use a wooden wheel for the work. A. If poesi-
ble lap the strip several times around, roughen the
periphery of the wheel,warm it, and fasten the strip with
a melted mixture of equal parts gutta percha and black
pitch, Allow the cement to thoroughly harden before
using the wheel. If the strip is not tightly lapped it
will be difficult under the circumstances to hold it irmly
in position.

(23) B. asks: 1. Is there any oil cheaper
than alcohol to run toy engines that gives as little
smoke? A, No. 2. What power and what will be the
cost of engine, boiler, and hand pump to run a row boat
that will carry 8 or 4 persons at say 6 or 7 miles per
hour? A. About 8 horse power; cost about $550.

(4) E. P. writes: I have a quantity of
bones, about 10 bushels, which I would like to reduce to
a state suitable for fertilizing. What shall I use to dis-
solve them? A. Ground bone or *“‘bone dust " is ex-
tensively used for fertilizing purposes. The ground
bone may be converted into so-called ammoniated su-
perphosphate by mixing it thoroughly with about 40
per cent of common sulphuric (oil of vitriol), somewhat
diluted with water, and permitting the mixture to stand
for a week or more that the reaction may be complete.
Warm hydrochloric acid will dissolve the bones, but
this is not used, as a solution is not required.

(®5) J. A. F. writes: I am putting up a
steam engine and boiler, and in putting in the pipe for
the water-glass and gauge cocks, I wished to have the
pipe that came from the steam dome larger than the one
that came from the water in the boiler. The proprietor
held that they should be the same size. Who is right?
A. It makes no difference whether of same size or not;
but they should be large enough to keep free at all times,
2. He holds thal if a gauge were placed in the bottom of
the boiler and one in the dome,they would both show the
same pressure; I say that the one in the bottom of the
boiler would show the weight of the water the most. Am
Iright or wrong? A. You are right.

(26) M. A. B. writes: While riding on a lo-
comotive, several days ago, I noticed small flakes pass
upand down in the glass water gauge. On askingthe en-
gineer about this he said that they were small pi=ces of
glass that kept peeling off. This, he said, goes on until
the glass gets quite thin, when it finally breaks. Is
there something in the glass or water, oris this al-
ways the case? A. Watergauge tubes usually decay or
wear away at the ends in the stuffing boxes; we have
never seen or heard of such flaking off as you describe.
If any of our subscribers have noticed such action
upon tubes, we shall be glad to hear from them.

(7) J. A. C. writes: I have read your ar-
ticle on Peter Cooper’s life with great interest. I wish
you could extend it. But to my mind it suggests a
question not directly mentioned by you; the loss of time
and effort in learning three trades and the doubts and
difficulty in learning any. Can you show how a boy
may know whether to learn a trade or not, and how he
may know what trade to learn? A. The boy had better
learn the trade he fancies; or, if he has no preference,
the trade which he can undertake under the most
favorable conditions. Whatever his ultimate occupa~
tion may be, the learning of any trade in youth will be
an advantage to him; by trade we mean of course some
form of manual labor whereby a man mayearn an
honest living. The greater the intehigence and skill
involved in its mastery, the better, if the boy has the
physical and mental capacity for it. In every case
boys should be encouraged to learn a trade, as a neces-
sary part of a man's education.

®8) M. M. W. writes: Please answer
through the columns of yoar paper the following ques-
tion: Which has the easier draught, 8 wagon with a small
wheel or one with a large wheel? A. The latter.

(29) F. J. R. asks (1) how to make a cal-
culation on a safety valve, so that 1 may set it, and tell
how much steam I have in case I have not a steam
gaage. A. Multiply weight in lbs. by its dis-
tance in inches from fulcrum, divide the product by the
distance in inches from the fulcrum to the bearing point
on the valve, divide this quotient by the area of the
valve in square inches, the result is pressure per square
inch; this does not take into consideration the cffective
welght of the lever and the valve, but the error is small
and may be neglected. 2. Will you also recommend
me some good books, that will explain machinery, and
where I can buy them? A. Haswell's Pocket Book will
be useful for you. Itcan be purchdeed from dealers
who advertise in our columns,

(30) G. A. H. asks: Which will create the
better draught, a seveninch pipeovera sixinch flueora
six inch pipe over the ssme flue? A. Difference ordi-
narily in favor of the 7 inch pipe,
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(81) P. J. writes: 1. At this place large
quentities of sawdust, chips, and similar refuse from
planing mills are being deposited in the shallow water
at the shore here. What is going to become of this in
time, and what are the sanitary effectz of the material
while the changes are going on? A. It depends much
upon the nature of the soil or drift—if undisturbed it
may ultimately pass into a variety of brown coal or
lignite. Under the circumstances we think the slow pro-
cess of change will not very materially affect the health
of near residents. 2. Are any injurious effects to health
likely to arise from accumulations of sawdust,shavings,
etc., in a back yard exposed to the weather? A. Proba-
bly not, to any extent. It would, however, be advisable
to remove it occasionally.

(32) J. A. L. asks: How are the marks of
a boxwood rule put on, and how are they colored
black? A. They are regularly printed from a steel die,
which indents the wood and leaves the ink,

(33) J. D. C. asks for a rule for calculat-
ing the power of a double toggle joint press, thetoggles
being operated by a right and left hand screw passing
through nuts in the middle joint of the toggle. A. By
the principle of virtual velocities: the power applied to
the handle of the wheel on the screw, multiplied by the
travel of the handle in a (small) unit of time, the product
divided by the movement of the platens in the same
time; the result, less the friction of the machine, will
give the pressure on platens in that particular position,
but the power is constantly changing with the change
in the angle of the links. This rule is not strictly accu-
rate, but will answer practical purposes.

(34) *‘Squirrel ” writes: A hunter discovers
asquirrel upon the trunk of atree. As he follows it
around the tree the squitrel keeps on the opposite side
of the tree. The hunter is supposed to go a greater dis-
tance in circling the tree than the squirrel. Does or
does he not go around the squirrel in making a circle of
the trec? A. He goes round the squirrel. (1) He goes
round everything within the circle of his course,whether
the included objects are at rest or in motion. It makes
no difference whether the squirrel keeps-the tree be-
tween himself and the hunter all the time, or part of
the time, or none of the time, the hunter goes round
him. 2. It is admitted that the hunter goes round the
tree. If he does not also go round the squirrel on the
tree, he must, at some stage of the journey, go between
the squirrel and the tree, which is contrary to the condi-
tions of the case.

(35) F. asks: 1. What instruments are
used in making perspective drawings? A. The camera
obscura, the camera lucida, and the perspective linead.
2. And what is the best instrument for describing an
ellipse? A. The trammel and the ellipsograph.

(36) W. 8. G. asks if there is any cheap
means of deodorizing carbon or ground oil. A. It can-
not be completely deodorized, but the unpleasant odor
may be nearly destroyed. Violently agitate it for some
time with about three per cent of sulphuric acid, and
after settling draw off from the scum and impurities;
agitate for half an hour or more with clean water con-
taining a few per cent of chloride ot lime (calcium hy-
pochlorite), settle, draw off, and agitate with weak aque-
ous carbonate of soda solution. Finally, agitate with
powdered quicklime, and let it stand until it becomes
perfectly clear.

(37) J. F. writes: A friend of mine says
thatthe driving wheels of a locomotive should be made
as light as possible, and that the best placeto put the
weight is in the boiler and frames. I say that the best
place to put the weight is in the wheels, for then there
is less required on the journals. Who is right? A.
Your friend is right; weight placed below the springs
is much more injurious to the rails than the same weight
above the springs, hence, the wheels, axles, boxes, and
eccentrics should be as light as consistent with their
work.

(38) W. F. C. asks: 1. How long will a
U magnet retain its power? A. If provided with an
armature and not jarred or suddenly separated from its
armature it will retain its magnetism indefinitely. 2.
Whcrecan I get a good magnet? I don'tseeanything of
the kind advertised in your columns. A. Dealers in
philosophical instruments keep them, and they may
usually be purchased from dealers in gencral hardware,
3. What metal is most easily attracted hy the magnet,
or on what substance has the magnet the most power
to attract or repel? A. Another magnet. 4. How can I
make a powerful electro-magnet? A. By bendinga bar
of round iron into a U form and placing on each limb a
bobbin of insulated copper wire. The power of a mag-
net depends on its size, upon the gize of the battery in
connection with which it is nsed, alsoupon the size of
the wire used and the number of convolutions of the
bobbins.

(39) R. C. writes: In a recent number of
your valuable paper, I read a notice about observations
made in England for ozone. Could you tell me where
any regular observations are made in this country, and
what method they use? A. Few systematic observa-
tions upon atmospheric ozone have been prosecuted, or,
if carried on, have rarely been published. You will find
an exhaustive article on this subject in No. 154 of the
SCIENTIFIC AMERICAN SUPPLEMENT.

(40) H. S. H. asks: 1. What is Ohm’s *‘law,”
orwhere canI find it? A. Ohm’s law-is as follows:
The strength of the current is equal to the electro mo-
tive force divided by the resistance. You will find
Ohm's law in almost any work on physics. 2. Which of
the following batteries will do the most work at the
least expense: Daniell, Grove, Carbon, or Leclanche?
A. It depends much on the kind of work required. For
open circuits the Leclanche is best; for closed circnits
the Daniell is best. 3. Will it in any way affect the
working of any of the above, to close them up water
tight? A. Most batteries generate gas,which must have
anescape. 4. Will the Leclanche battery be affected by
any motion (say that of a small boat) that will cause
the disturbance of the liquid inclosed? A. We do not
think that motion would seriously affect the working of
the Leclanche battery.

(41) H., I. & Co. ask: When running a high
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presaure engine on 80 Ibs, steam and exhausting into an
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improved condenser, condensing with cold water at €0°
temperature Fah., how many times the volume of con
densed steam will be required in cold water at 60° in
order to procure 11b. vacuum? Also how much to procare
10 1bs. vacuum? A. Compute the temperature of the
water of condensation by rule in Haswell’s Pocket
Book, page 577; from this temperature ascertain from a
table of temperatures the back pressure, and deduct
this from 14'7 1bs., the result will be the amonnt of
vacuum obtained. Note that your 80 Ibs. pressure is
above the atmosphere, and its temperature is 323° Fah.;
the temperature due to 1 1b. vacuum is 207°, and that
due to 10 1bs, vacuum 160° Fah.

(42) B. M. A. asks if there is a flux that
will make tinsmith’s solder flow as freely on cast iron
as it does on tin. A. A good flux for this purpose is
made by putting zinc into muriatic acid until bubbling
ceaser.

(43) D. B. L. asks how the precious metals
are separated from each other and from the base metals
where carried on on a large scale. A. Consult * Ele-
ments of Metallurgy,” by J. A. Phillips, London, 1874.

(44) W. H. C. writes: I contemplate mak:
ing a lightning rod by riveting strips of sheet copper to-
gether and nailing the same to my house, using proper
points. Is there any danger of shingle being set fire by
lightning passing down the same, or other objection to
a rod constructed on the above ‘plan? A. If the copper
strip were of liberal size and the ground connections
good it would be efficient,

45) R. E. H. asks: 1.° Will a steel spring
give back as much force in the recoil a8" was spent in
compressing it, and if not what is the waste? A. Yes,
if not strained so as to effect a‘‘set.” 2. Will air if
compressed and then allowed to expand give back as
much force in the expansion as it received in the com-
pression? A. Yes.

(46) W. 8. writes: 1. We use plaster of
Paris moulds for pottery and earthenware. Whatcan
be added to the plaster to improve it, as it soon pits and
chips? A. Try a hot solution of alum and water glass.
2. What work will give me the most information on the
different metals and clays used in the industrial arts as
to their fusing points, manufacture, and cost? What is
the best work on the analysis of clays, soils, etc.? A.
You may consult Wagnmer's * Chemical 1echnology,"
Cook’s report on New Jersey clays, and Caldwell’s
*¢ Agricultural Analysis.”

(47) C. B. F. asks: 1. What is the best and
cheapest water motor for running a sewing machine on
a low water pressure? A. Consult our advertising
columns, 2. What will take linseed oil and putty stains
out of a marble washstand? The above materials were
used to cement water basin to the marble slab. A. Mix
up a quantity of the strongest soap lees with quicklime,
to the consistence of milk, and lay iton the stone for
twenty-four hours; clean it afterwards by using finc
putty powder and water.

(48) J. M. H. asks: In a well eighty feet
deep where should the cylinder he placed, at the top or
at the bottom—depth of water 20 feet? A. Place the
pump not more than 20 to 25 feet above surface of
water.

(49) W. B. C. asks whether a liquid tight
packingfor piston has ever been discovered. If there
has been such a packing used, what is it? A, The best
liquid tight packing, is a cap packing of either leather
or India rubber.

(50) M. F. L. asksat what point the exhaust
should enter a tank, whether above or below the water
line, and is it necessary that the egress opening should
be larger than the ingress to the tank. A. If the ex-
haust is merely blown into the tank, above the water,
the egress may be somewhat the smaliest if you wish to
use the water quite hot.

(51) P. F. 8. writes: A is running an en-
gine 14 inches diameter, and 24 inches stroke, with ex-
haust 244 inches diameter. B is running an engine 16
inches diameter, and 24 inches stroke, with 8 inch
diameter exhaust pipe. A contends that his exhaust is
larger in proportion to his cylinder than B's. B con-
tends that his exhanst is larger thau A’s, in proportion
to the cylinder. Which is right? A, The proportion
of exhaust in B's engine is the largest.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

C. M. M.—TIt consists chiefly of quar(z and orthoclase
and talcose schist, with a small quantity of ferruginous
matters. The rock probably contains a trace of silver.
—*‘Exeter.”—It is mispickel or arsenical pyrites—ar-
senic 46°0, sulphur 196, iron 34'4.—H. S.—The water
contains much aluminum and iron sulphates. The
styptic taste is due chiefly to the latter salt. Itis not
fit to drink. The brown precipitate is iron oxide.—J.
M.—The orthoclase rock contains micaceous or specular
hematite (iron sesquioxide) and ilmenite—titaniferous
iron.—G. T. B.—We think your specimen is not me-
teoric iron.—W. C.—It is graphic granite. Besides
graphite (plumbago or blacklead) it contains much iron
sulphide—pyrites—and hornblende.—G. L. R.—The ver-
milion contains much oxide of mercury, which proba-
bly reacts upon the oils used and upon the sulphide of
mercury, forming a basic sulphate,

COMMUNICATIONS RECEIVED.

On a New Use for Petrolenm. By J.S. M.
On the Siphon. By J. E. H.

English Patents Issued to Americans.
From March 18 to March 21, inclusive.

Axles, H. Watkeys, Syracuse, N. Y.

Candlestick, A. J. Smith et al., Ukiah City, Cal.

Clutch mechanism, T. \V. Capen, Stamford, Conn.
Engine, hot air, H. W. 8herrill, Jersey City, N. J.

Gas checks for ordnance, B. B. Hotchkiss, N Y.
Millstone driver, P. FI. Childress, Waynesboro’. Va.
Pumping hinery, E. J. Mol San Francl Cal.
Railway switch, J. 8. Riverton,——, N. J.

Screws, C. C. Dayten, Plymouth, Mass.

Sewing machines, G. McKay, Boston, Mass

[OFFICIAL.]

INDEX OF INVENTIONS
FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
March 18, 1879,

AND EACH BEARING THAT DATE,
[Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list,
including both the specifications and drawings, wiil be
furnished from this office for one dollar. 1n ordering,
please state the number and date of $he patent desired
and remit to Munn & Co., 37 Park Row, New York city.

Addressing machine, D. F. Bell ..........ccoce000.0 218,315
Ammoniscal gas, dry, F. M. McMillan..
Annunciator. electric, L. Finger ......
Automatic press screw, E. M. Ivens..
Axle lubricator, vehicle, J. M. Smith,
Bag holder, D. & C. Garver (r).........
Baling press, P. K. Dederick...
Barrel and cask scrubber, C. Pohl..
Barrel cover, Black & McManigal...
Bellows valve, Badger & Benjamin.
Bird cage support, F. W. Long.
Bit stock, L. C. Di Bert..
Boiler, 8. J. Gold ...... .
Boiler furnace and feed wnter heater, Snlllvan. 213,468
Book cover, removable, Douty & Drake........ eees 213,401
Book cover,removable, C.H.Drake. .213,402, 213,403, 213,404
Boot and shoe soles and heels, manufacture of
J. M. Watson...... -.cceeeeeeannns .

Boot and shoe laster, Trask & ‘Wheeler (r).
Boot strap, J. B. Belcher..........ccceceese
Bottle stopper, J. E. Woodward..
Bow, archery, F. Malleson .....
Brick mould, Allen & Duffy ..
Butter package, A. G. S8tilson.....
Button fastening, G. W. Hatch (F)........co0000 ... 8,629
Cakes, coating with sugar, ete., J. W. & A. Ruger, 213,453
Can case, J. M. Bean........ cessennccenceses 213,275
Car brake, L. Becker.
Car brake, B. F. Stewart
Car coupling, L. A. Spear.... .
Car, sleeping, C. C. Converse
Car ventilator, B. F. Card. ........
Cars, mechanism for driving fan blowers in rail-

way,J. 1. Wickes.....coocevveeinnnnn.. o eeeenees 213481
Cars, safety guard for street, W. N, Morrison....
Carbureter, F. J. Roth.....cceeeeneis onnne .. 213,351

Card or ticket holder, S. Stleglnz.
Carpet sweeper, A. H. Knapp.

Carriage step, R. N. B. Kirkham ......... .. 218,429
Carriage top, F. Smiley.........cc........ .o 213,355
Casting stereotype plates, B. B. Huntoon . 213427
Cement, I’ortland, C. H. Slicer............ oo 218,459

Chimney cleaner, T. Toyson.....
Churn, A. Johnson ...
Churn, A. K. Morse ..
Churn, Older & Megow.
Churn, S. R. Ruckel........
Cigarette, medical, F. J. Kochert
Clock dial, S. E. Root............

Clothes stick, S. E. Bauder.............. ceencecs coo 218877
Cocks, box and protector for underground stop,
F. Hickman.............. ceeene ceeeee cesescnsessoe 218,419

Coin package, C. H. Upton..
Collar, horse, M. Turley ......
Copper from its solution, apparatus for obtaining

metallic, C. C. Bitner..........cceeeeeee ceeenens .. 218,382
Corset, J. C. Tallman . .......... .213,358, 218,469
Cotton chopper, Young & Moody. cee 213489 i

Cotton press, T. B. Taylor.......
Cultivator, C. McGrew......
Curtain fixture, J. S. Henry « «cecceceeeicnneeee
Cut-off for steam englnes,automntio, G. Il CObb 218, 892
Dentalsalivaejector.G. B. Snow..... ceescessacssss 213,356
Dovetailing machine, miter, F. A. Gleason..
Draught equalizer, J. C. Bloom............
Drawer pull, T. 8. Alexander..
Drawers, G. D. Eighmie..........
Evaporating pan, J. L. Becker.....
Feed water apparatus attachment, B. Clegg.....
Fertilizer distributer and seed planter, T.S.Smith 28,308
Fifth wheel, C. B. Lewis..... eosssssccsnce .. 218,291
Fire escape apparatus, J. C. Foley] .. 218,327
Fireplace heater,J. B. Oldershaw..
Garden roller, J. W. Hobson....
Garment shaper and presser,J. Braun. ..
Gus generating furnace, Brook & Wilson .
Gas regulating burner, J. J. Kennevan...
Geuring, variable speed, 8. D. Locke.
Glass furnace, J. Kress ........
Governor for steam engines, J. Milton....
Grain {in vacuo, process of and apparatus for re-
ducing,J. B. Touflin........ . cersnenean
Grain, etc., separator, C. G. & W. Stoll (r)
Grain separator, G. W. Baker........ ....
Grain spout, adjustable, F. M. Campbell .
Gunstock, J. C. Thompson....ccceeeeee-ee
Harrow tooth, D. D. Johnston..
Hay rack and fence, L. Prince.. oo 213,48
Hide stretcher, W. Coupe.... ... 213328
Hoisting drum and clutch apparatus, H. Whibeley 213,366
Hose armor, I1. WAKemAN. .coeue.eeerenrencccncess 218,368
Hub attaching device, R. Howland cees 213425
Inlaying metallic ornaments in wood or stone.

L. A. ATDOUTOUX .... c.ccoeveccccccccncccsnns oeee 213,872
Kiln for carbonizing street refuse, A. Fryer ...... 218,469
Knitting machine, J. A. P&rT.....ccceeeennnneee. 213299
.. 213,457 | |
oo 213,389
213,338

‘?ia

218,369, 213,370
veee 213,405

_'%

. 23384
.. 213,318
.. 218,3% |
vee 213,838
.. 213,289
veeeeees 23,40

213,471
8,628

.. 213,428

Lantern, P. J. Clark

Lap joint for boilers, etc., L. 8. White.. .. 213,480 }
Letter clip and file, L. Aubel .......... . 3,374
Leveler, road, F. B. Kendall .. . 213,288
Lightning rod, L. Adams .... 213,367
Lime, oyster shell, C. H. Slicer.... . .. 213,460

Locomotive variable exhaust, E. R. Addlw eeeee 213811
Mall bag deliverer and receiver, J. Southwick.... 218,463
Match safe and candle holder, F. A. Farrell....... 213,408 '
Metals, coating, A. B & W. P, Brown....... . 218,319
Middlings separator, Forman & Williams... .. 21338
Miller’s proof staff and red staff, T. M. Logsn..... 213,339
Mowing machine, hand, G. W. Jennings (r) ...... 8,630
Mucilage holder and distributer, H. S. Carley .... 213,385
Musical instrument, mechanical, O. H. Needham. 213.442
Musical instrument, mechanical, E. P. Needham. 218, 4“3’
Mustache cup and glass, A. Schenck...... ........ 218,455 '
Nose bag for horses, E. J. B. Whitaker.. . 213479
Nozzle. noise quieting, T. Shaw..... 213,302
Nut lock, E. C. Smith........ .. 213,854
Oreseparator, H. Hochstrate.....cceeceeeee . 218,421
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, Rout and stump puller, J. G. Trump.

Packing, piston rod, L. 88yl0r........cce0t000eee0.. 213,301
Padlock, C. W. A. Romer........
Pattern plate for draughting garments, adjust-

able, A. McDowell...... sesseeecescscnscescssees 213436
Petroleum rectifier, J. Daul.. .. 218,39
Picture frame, H. Pattberg . ... .. 21334

Pill feederand counter, A.F.W.& W.F.A.Neynaber 213,29
Pillow, mattress, etc., ventilated, M. P. R. Tilton. 213,90
Planter, corn, A. B. Dick.........c.ccuuueen. ceeeien 218,397
.. 213,430

. 213,449

Planter, seed, 8. C. Knight
Planters, check rower for corn, E. W. Qulncy
Plow, G. L. Gifford .

Portable bath W. McClure enes
Printing, photo-chemical, W. \vnus Jr...

Puddling gas furnace, Godfrey & Howson..
Pump, 1'. Dowling...
Pump, W. C. Wllcox.
Pump for vessels, bilge, J. Rilatt.
Pump. oi], E. ReW....c..ccceeeunannnn.
Pump or engine, portable, D. Bickford .
Pump, windmill, G. M. Beard ............
Punching press, F. Ecaubert.
Rallway switch, H. Douglass.
Railway switch, B. Rice....... .
Refrigerating and making ice, J. G. Wolf
Rein, check, H. W. Wilson et al.........

.. 218473
.. 213476
., 213353

Rotary engine and pump, A. Vacherot..
Rotative furnace lining, C. W. Siemens ..

Sad fron, J. Braun...... see-ersssscncenanee .. 213817
Saddle, riding, W. M. Herring......... .. 218,418
Safe, fire and burglar proof, S. A. Wllklns coseenes 213483

Salt from 1its solution, process and apparatus for
separating common, L. Bemelmans . .. 213,351
8ash holder and lock, E. Homrighous... eeee 213,831
8aw, circular, W. P. Miller.. o 213,439
Saw gummer, 8. H. Stepp....
Scale beam, A. A. Houghton...
S8cow. dumping, Church & Stillwell......... ....... 213,387
Semolino,etc.,cleanerand sorter,C.Haggenmacher 215,234
Sewer pipe and trap, G. Cornwall....
Sewing covered nuts, machine for, L. T. Smith... 213,462
Sewing machine, button hole, 8 Cleminshaw..... 213,391
Sewing machine looper, A. W. Cochran... .. 218,393
Sewing machine treadle, O. I1. Taylor...
Shafts, lateyal adjustment of, J. W. Yeo.

Shingling bracket, J. L. Rogers ......cccceeeeee oo 213,349
Shovels, spades, and scoops, handle socket for,
P. W. Groom ....... cesccrcccncnee seceees 213414

Shutter, G. W. Morstatt....
Sign, open, Hughes & Rlsdon .
Sled, L. R. Dexter...ccceeeveneenees
Smokestack, locomotive, J. R. Flah
Soldering machine, Miller & Coll
Speed indicator for shafts, G. W. Storer..
Stamp, canceling, A. Ilughes
Stamp mill ore feeder, D. H. Anderson
Starch, manufacturing, G. Burkhardt .

Steam boiler, W. Hopkins. ........ ceenes
Steam boilers, muffler for, F. W. R!clmrdson..
Stockinet seaming machine, J. A. Parr.......
Stove back lining, R. D. S8andiland ....
Stove, heating, C. H. Speed .....
Sun helmet, I1. Halvorson...
Tablet, artist’s, H. Russell........
Telegraph conductor, J. T. Shuster
Telegraph key, H. Ames
Telephone, speaking, W. Gillett ....
Tenoning machine, G. H. Gregory .
Testing machine, J. H. Usher....
Thill coupling. L. Harris ....
Thill coupling, R. Houghtaling .
Thill coupling, M. L. Winans...
Tire tightener, W. P. Goolman..

eeee 213,465

213,413
218,362
.. 213,416
.. 218,424
.. 213,486
.. 23,412

Toaster and broiler, II. W. Seaman .. 213,456
Toilet case, J. S. White ............. eees 218478
Tongs, pipe, Banister & Lovrien .. 213,376
Toy, E. P. Roberts........ .. 213,451
Trunk, A. J. Walrath ........... . .. 213,308

Tube cutter, Mamer & \Vallerius...
Tube expander, D. Bushor ..
Umbrella crown piece, C. A. Howard..
Upholstering tuft, R. H, Bryant.......
Upholstery, stufing for, W. Phillips.......
Valve gear, steam engine, A. S. Cameron ...
Valve, pressure regulating, W. D. Dickey
Varnish, J. D. Meigher......cccceceeeeceee
Vehicle, side bar, J. C. Walter..
Vehicle spring, O. S. Carvill..
Vehicle spring, W. H. Stickle ..
Vehicle step cover, W. Mellon ..
Vehicle wheel, D. Ottinger......
Violin tail piece, M. A. Perrigo ............
Wagon bodies, bed plate for, T. A. Frakes ..
Wagon brake, J. F. Ditsworth...... cees eee
Wagon elevator and unloader, E. D. Harrlaon.... 218,285
Wash board,J. H. Lapham.. . 213,290
Watch movement box, H. J. Weston. 218,365

.. 213,398

. Water closet, H. H. Craigie (1)..... 8,626
Water closet valve, J. Demarest.. 213,324
Window ventilator, A. Lammert ..... 213,337
‘Wire coiling machine, L. Wildermuth .... 213,182
Yoke attachment, neck, L. E. Ainsworth.......... 213,363

TRADE MARKS.
Blood and liver pills, E, Chandler..........cce0eeee.. 7,118
Canned salmon, J. W. & V. Cook....... tececesesinanns 7,109

Cathartic medicine resembling fix paste or medi-
cated figs, E. De Prati 4
Chewing and smoking tobaeco. Spaulding & Merrick 7,127
Clothing such asoveralls, bl , etc., Hey n
& Co........ TR -

Cordage, C. W. Hunt. ............. .o 7,115
Hams and bacon, P. T.George & Co ............... . 7,119
Medicinal preparation for the cure of kidney dis-
eases, etc., R. D. Wood....cceeieiiniiinnnianecnnns 128
Mining candles, Castle Brothers..... ........ « 7,112
Remedy for dyspepsia, liver complaint, etc., R. L.
Moore ceeee oes 1,128

Salves, ointments, etc., .. .16
Shingles, Long & Co.......... s 118
Smoking and chewing tobacco, clm clgnretteu,

and snuff, Lichtenstein Bros. & Co...... o sessenes wnr
Tackle or pulley blocks, Bagnall & Loud......... ... 7,111
Wax or mining candles,W.T.Coleman & C0..7,120 to 7,124
White Lead, Collier White Lead and Oil Company 7,108

Wines, G F. BCCANdt...ce..ceeeeceeree sraceoses seneae 110
DESIGNS.
Carpet, H. HOTAN.....cceee eesssssccccccnosonce ooe .. 1,09

o 11,004
.. 11,075

, Carpet, W. L. Jacobs.
Carpet, D. McNafr. ..

Carpet, E. Pyne.. 11,076
Coffin handles, W. M Smlth. . . 10T
Clock case, L. L. Culver..... ... 11,078
Spurs, A. Buermann......... . 11,080
Umbrellahandle, T. W. Ball ........ ecreccececeees. 11078
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1 tion = = «?73 cents a llne.
[prie age o antion =22 81.00 & Iin

(About eight words to a line.)

Engravings may head advertisements al the same rale
perltn':,gby measurement, as the letter press. Adver-
tisements must be received atpublkauon Waa early
as Thursday morning to azmearinm

HANCOCK
INSPIRATOR

=" Special attention is called to
the following letter from a practi-
cal engincer who has thoroughly
tested the Inspirator.

[copY.]

OLNEY, ILL.. erch 19, 1879,

Messrs. FAIRBANKS & Co., Bt Louis, Mo

SIRS. Having hadone yenr’s experlenee with the 1n-
spirator No. 10 purchased b, ly Barlow, the proprietor
of the planing mill at this place, it has given entire satis-
faction ; it most certainly 18 a success as a boiler teeder.
Mr. Barlow, the purchuer, likes it because it is o:
expense to-him, and he can depend on it doing the
work. It will pump while the engine is standing or run-
ning. There i8 no excuse for low water when having to
stop for repairs during the day,and it does away with
that job o: mendlng ?ump boits, a.nd that_dirty job of
packing pumps. he be nnlnf when the Inspirator
came, to my su ise I could put it in my pocket. Some
told me it would not work and not to take t,he other
pump off; some said it looked more like un o) %l
than upump while others blowed through 1 hey
would a lung tester. We would not be wlthont it for
five timests cost,and it ou%htt,o be called the * En-
gineer’s Pet.” Yours with respect.

8. WORLEY, ENGINEER.

JOHN BARLOW, PROV. g MILLNE, FOREMAN.

¥ Price list, illustrated catnlogue, and fall
information, on application to

Hancock Inspirator Co.,
62 CENTRAL WHARF,

BOSTON, MASS,

NEWYORK BELTING AND PACKING COMP'Y.

7 standard BEL'I‘II\(:. PACKING, a
JOHN H. CHEEVER, Treas.

Emery Wheel.

The Oldest and Largest Manufacturers of the Original

SOLID VULOCANITE

\EMERY WHEELS.

All other kinds Imitations and Inferior. Our name is stamped in fu)l upon all our

and HOSE.

Address NEW YORK BELTING AND PACKING CO.,

NEW YORK.

CHROME STEEL.

WAREHOUSE 98 WILLIAM ST., NEW YORK.

N W. QUINCY, Manage
Uneqnn.led fm- strength, durahilny, nnd unie
rorurny d for circulars for proof that it
‘i per cent. more work than any other
Cast Steel and that it ischeapestand best to use.

MACHINERY AT VERY LOW PRICES.

2d hand Lathes, x-ﬂ.ln'l

‘Work. new Wood wort) Planlng

Tenonlng, Moul
am Kngine. Jos.

li{‘nmi I'l‘&els for Iron

achines, nesawinf
Scroll _Saws, Portable
Bl Au'e.m ,N.Y.

ARNES’ K?OT POWER MA-
B CHINERY.
Different machines with which
Builders, Cabinet Makers,
Wago n Makers, and Jobbers
eous work can
eompete asto QUALITY AND
PRICE with steam er manufac-
turing; Am eurs’ supplies.
MACHINES S8ENT ON TRIAL.
Say where you read thls. and send
for catalogue and p!

Wi F. JOHN BAnm
mm%. innebago Co., Il

HOW TO REMOVE'I STAINS AND
t.abl'e'&os%eolﬂe ) owon.Wooena.andBﬂk Being a

SHEPARD’'S CELEBRATED
$30 Serew Cutling Foot Lathe.

Foot and Power Lathes. Drl]l Presses,
Scrolls,Circular and Band Saws, Saw
Attaochments, Chucka. Mandrels,

Drula Dog taaers etc. bend for
catal of ou

STEAM PUMPS.

HENRY R. WORTHINGTON,
239 Broadway, N. Y. 83 Water St., Boston.
THE WORTHINGTON DUPLEX PUMPING ENGINES FOR

WATER WORKS—Compound, Condensing or Non-Con-
densing. Used in over I(I) ‘Water-W orks Btations.

Price list issued Jan. 1, 1879,
with a reduction exceed-
ing 30 per cent.

WATER METERS. OIL METERS.

&SH&PA "

LO..
Cincinnati, Ohl

TIIE DINGEE & BOHAIII! BII’&

RS

TH! 81' IN 'I'I-Il \VORI.D
and

,'5 M‘am, B

) In
vlnf each ot the nbo‘;m&lnde of goodn
sunnso tbefollc'lng Bugar
3lue, Albumen, Grease u.rnlah Oﬂ Pain
:iteaﬂne, Vegeta ble Colors. Red 'Wlne. Frult Stlln?mm

k, Alizarine Ink, Iron Rust, Ink made with Galls, ’

[. e, Alkall Stains, T annin, Green Nut Stains, Coal Tar
Wagon Greas t} Acld Stains, etc. By ‘meaus of

t.hln valuable table of directions any person, by pro-
viding himself with a few simple chemicals, and nllng
them as directed. may readily clean any species of th
above goods, and if necessary set up a cleaning nhop
This isone of the most convenient and valuable papers

on the subject ever &mbllshed Contained in SUPPLE-
MENT 138. Price 10 cents.

Hernia is held seou
.. I8 is easy, dnrlbrle}’nd' cheap. Scm nuu. clunl

% o Eggicston Truss Cow Coioegeri

HN.H MCGOWAN &~
CINCINNAT!E  OHIC

e 19¢. a Page

for

Fme Pamgﬂlets

9x12 Circulars, $2.50. Price list or

and samples for stamp. 250 )il Heads. g{
“Locul * Printing House, Silver Creek, N. Y.

LAP WELDED CHARCOAL lRON
Boller Tubes, Ste Pipe, Light and Hem
Emrln%:. Bollere. Cotton Presses, Rolling and Blas

EADI IRON_WORKS,
M South Fourth St., Phila.

S\ Model Engines.

= PO Complete sets of
e #CASTINGS
——y—————— for making small
steam Engines 1 1-2 ln. bore.sln. stroke, price, $4;

Model

ditto 2 in. bore, 4 in. stroke, ﬁ ce, $10, same etyle as cut.
Gear Wheels and farta ot od els. All kinds of Small
Tools and Materisls. GOODNOW &
WIGHTMAN, 176 W e Street.

DYERS AND MANUFACTURERS FIND
'l‘homns' o'w DIP dyes, Jet Black No. 4 and Blue Black
No. 55, and fastest blacks known. They soften
all ﬂbers snd all fabrics. Fur or wool hats dy
honu at one g:ntlon Raw cotton carded and spun as

well afte: edyelng.

at one operation. Eeonomlcal
and ver. oonvenlent.. Reclpe books GRATIS. Address
N.SPENCER THOMAS, Elmira, N. Y.

CLIMAX
Washing Machine,

Manufactured by
N. €. BAUGHWAY & 0.,
B> YORK, P

Ter tory licensed
Deucrlptlve

= c{:onslble parties.
ulars furnished.

‘W ZEALAND STEEL RAILS.—

TENDERS INVITED. — To IRONMASTERS. —

MNTEII). 1}({1) llwz’l‘olns of STEEL RAILS, to be manu-
ured in New Zeala

PUBLIC WORKS OFFICE Wellington, New Zealand,

6th November,

Written TENDERS will be received at Welllngon bz
the Hon. the Minister for I’nbllc Works up to
September, 1879, for the 8su of the whole or any por-
tion of muéoo Tons of ST RAILS, to manufac-
tured within the colony from New Zealand ores. Pay-
ment will be made in cash on delivery at the wOrke—the
Government of New Zealand agreeing to pay,i n addition,
one-half of the cost of conveyance to the c ')ony by sea
of the workmen to be engaged in the manufacture.

Information as to the mineral resources of New Zea-
land, and maps indicating the various localities in which
mineral deposits are situated in relation to means of
trannport. y be had on_ application to
General of New Zealand, 7, Westminster C! bers,
Vlctorln Street, London ar to Walton W. Evans, Esq.,
66% Pine Street, ork.

sitis nnllkely that lntendlng contractors will enter
into an engagement of the above nature without tirst
satisfyi ng themselves b{l personal inspection as to the
position and extent of the raw materlal in New Zealand
reguired for the manufacture of lron. ev ;z facility and
nformation on this subject wlll on applica-
ion to Dr. Hector, C.M.G., S Dlrecbor of the Geo-

o) Dej ment, Wellingt

or the information of les desiring to Tender, it
may be stated that the official returns show that there
were lm orted into New Zealand wlth n the last eight

ears, 15,500 .ons of cast iron. and 93,000 of wrought
ron, exclusive of iron for Government nnd other rail-
ways, durlng which period 1,068 miles have been con-
strucred and opened for traffic.

New Zealand colonlsu who may have frlends and cor-
respond ith the iron manufacture are
requested to be good enough to draw attention to the
hl hly advantageous and profitable field for enterprise

oh this colony presents to those who can bring the
neceseary capl
such manufactu

nnd practical experience to bear upon
JOHN KNOWLES, Under 8ecretary for Public Works.

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP’Y
of Norristown, Pa., will grant
state rights or licenses on
easy te 8. This system
works up to assay, and re-
covers the mercury rapidly.
ff i — N Apply as above.

Ten Thounsand Steam Engine Owners Wanted.
To gain power, save fuel. and get ateadier motion by
using the Improved S8lide Valve. May be placed on an
engine at small cost. Always gives a third more power.
Agents wa ted. J.F.TALLANT, Burlington, Iowa.

FR E Trusses supplied to Soldiers and
ddress DITM.

Sailors ruptured in the service.
N’8 TRUSS ANNEX, 2 Barclay St., N.Y.
NATIONAL BOLT& PIPE MACHINEP.
MRS GF HAND & POWER buLT ¢ FIPE :',‘.1

FGINT ER' BOLT HEADERS . HOT & “CLE FRE

tRY, TAFS & DIE>, &~ SENC F"'Pwk
ouTlBooklent

THE BIGQEST THING QUT, B
Bishop Gutta PerchaWorks

G. P. Insulated Submarine, Subterranean, Aerial
Canal, Lead Covered Tor gedo' Oﬂlee, Teﬁaphone ;n}i
Armor Cables. Mar! se, Le

Y e Call Roll.

CL[\ EL \N

onnecting Wires, Com| reued Cora;
nrev r Alarm Annunciator, Magnet, and Electric Light-
ires, Flexible Elevstor Oa es. ‘and electrlc gooda

!or every tele; ic
S A oy R e e Ty
"THE

Eclipse Engine
Furnishes stenm power for all
Agricultural ¢ ng
d or every use
t-class and” eco-
ine is required.
rhers ;ll;‘ remiums
fle

ntenni-
fer to No. 7, issue of
14, Issue of £ 78, 0f SCI-
> 4_(‘ FENTIFIC AMERICAN, for Edi-
torial {llustrations.
FRIVK & CO., Waynesboro, Franklin Co., Pa.
When you write please name this paper.

"ﬁ No.

BLAKE’S STONE AND ORE

BREAKER AND CRUSHER.

For breaking hard and brittle substances to any size. Endorsed by the leading Mining,
anufncturing, and Railroad co ratlons in the United States md Foreign Countries.
irst l’reminm wherever e xhibi d hundreds of teetlmonlals of the
A NEW SIZE FOR l’ll‘)st’ ECTING AND OR 'l‘() Y USE.
A SroNn Cnusnnns not mnde or licensed by us, con! tunlng tory convergent jaws
nctunted by a revolving shaft and fiy-wheel, are infri our ,&nd makers and
users of such will be held accountable. Address

BLAKE CRUSHER CO., New Haven, Conn.

OUR FRESH STOCK OF

WHITEHOLLY

IS NOW READY.
This, with our complete assortment of

RARE. AND FANCY WOODS,

18 particularly worthy of the attention of wholesale
buyers. In addition, our usual complete stock of sawed
Hardwood, Lumber, and Veneers, figured and plain;
Burls, etc.’

GEO. W. READ & CO.,
186 to 200 Lewis Street, New York,

HINERY
l

o4 LMMVWDRK'NGM
WOO O WORKING Tog
s SPECIAL TOOLS.

H.B. SMITH MACHINE co |

SMITHVILLE BUR.CO.N.J.
CI/IRCULARS FREE. __

PHOSPHOR-BRONZE

(]
g BEARINGS,
5' PIIMP-RODS,
3l

SPRIIIO WIRE.
Blteofdin- VB NG
THE PHOSPHOR-BRONZE SMELTING CO., Limited,

2088 Washington Ave., Philadelphia, Pa.

$77 it S o Resen, MO

Shafts, Pulleys, Hangers, Ete.

Full assortment in store for immediate delivery.

BIG PAY

79 Liberty Street,?‘ew York.

to sell our Rubber Printing Stamps. Sam-
ples free. Taylor Bros. & Co., Cleveland, O.

Latest Style CARDS, Boquzd w%i
case, Mﬂqek‘ﬂm 10c. SEAVY BRO ey thlord, ct.

I_lllll GIIRED

An dinffulh!i;le an% u'll:exce*e!

reme or €] or

Falling Sfckness, warranted ] weﬂe'é?n sl;wedry”md

Permanent Cure. . ‘A Free Bottle’® of my re-

nowned specific a.nd nvnlnsble Treatise sent to any

sufferer sendin his Postofice and reu
Ad DR, @. ROOT, 188 Pearl Street,

e ﬁ BRADFORD MILL CO.
i Bwa.ol:xw a8, Bndk«l & Co,,
French Buhr M lmltonu
Portable Corn & Flour lllll.

Smut Machines, ete.

Aho, dealers in Bolting Cloths and

& General Mill Fural 3
Office & Factory,158 W.2d St.

CINCINNATI, O.
J. R. Stewart, Pres. W. R.Dunlap, See.
[ <o PRI(,E LISTS SENT ON APPLICATION.

%

FOR UNIVERSAL LATHE DOGS, DIE DOGS. ETC.,
send for circular to C. W. LE COUNT, 8. Norwalk, Ct.

DMUND DRAIER,
Mavufactarer or First-elass Engineers’ Instroments.
L Established in 18%0. 2:26 Pear St., Phila., Pa.

OF THE

Scientific American
The Most Peplhrm;:lle:tl:: z’!:.per in the World,

VOLUME XL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that onthe Fourth day of January, 1879, a

new vol will be d. It will continue to be
the aim of the publishersto render the contents of the
new volume as, or more, attractive nd useful than any
of its predecessors.

Only $3.20a anr includi ne T
32 Numbers a

Postnge. Weekly,
ear.

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

All C) of Readers find in THF SCIENTIFIC

HE BEST STEAM PUMP in AMERIC

More than
4500 inuse.

THE DEANE

Made by HOI.YOKE MACHINE

Send for reduced Price List.

Deane Steam Pump Works

LIBERTY ST,
e EW YORK.

Paris, . , 1878
Australia,1877
Phila., . .1876
Santiago, 1875
Vienna, . 1873

J. A, FAY & CO’S
WO00D WORKING MACHINERY

was aw. at the Paris E all
itors "‘l‘l%rge(gonl) MEDAL OF llliNoll. Al80 hj gh-
estaward at Phila.,Santiago, Australia, nnd Vienna. Itis

PP AT L

OLD ROLLED
SHATFTING.

The fact that this shafting has 75 per cent. greater

strength, a finer finish, and is truer to gauge, than an
otherin use renders it undoubtedly the most economi
We are also the sole manufacturers of the CELEBRATED
OOLLI\S’ PAT.COUPLING, and turnish Pul)

of the most approved “8‘“ Price l’IG uailec

nl”’iw"'x'ry‘m""’ et, 2 and 84 A Pittsbursh é
tree venues. a.
190 S. Canal Street, Chloaxo. m., and Milwaukee
¥ 3tocks of this shm ni ligt'i‘ore ﬁ‘g‘{ for ns‘n.le by
ston, Mass.
Geo. Place Machinery Ag ’ncy.mcimm bers 8t., N. Y.

DYSPEPSIA BY Dr. C. F. KUNZE.

s, Han, ers.
maile

P inl in Design, Si le in N ch Digest
o .th in Workm-n-ﬁlp. Savel iabor, muog alower tgmn gt mm"'"c"&:"’&uﬁ':&on. Symptom lon
Economizes lumber, and Increases ronic pe) as caused by
products of the highest stand- too mnoh Food. Indigestible Fc General De-
e 1 t 8h Tmtmemt'.' ouénmentcggdl‘glggsm? f]; Inf)‘l%"%}l‘:?n'

d A Itural Implemen 0] men shou estible;
puﬁﬁik’“‘;‘?.lf,“?.'c’“':aﬁf'pp@ ;:.c:ho‘;::otlce?mﬂ the lowggi taken Little at a Tlme. an re more i8
&end for Circulars. taken. Necessit Dishes. Treatment

cash prices. “fend when Stomach Ovexioaded. Alding Gastrio Julce.
J. A. FAY & CO., Cincinnati, Oho, U. 8. A, | Treatment in Febrilo Disoasés. Sc1EN.

RAPID
ADDITION!

Wonderfal Invention !

All'l' of ﬂ(}lnu Figures
to ht ;
or from Mlddle elthey‘gny
or six columns at one time
Done as Quick as Thought !
Sentto any address on re-
celpt of Price, 50

WILIJA MP' Fﬁll&NISS,

DBatavia,

Con
TIFIC AMERICAN suvpx.mnn'r No. 129. Prleeweenu.
To be had at this ofice and of all newsdealers. ¢

Lathes, Planers, Shapers

Drills, Bolt and Gear Cutters, Milling Machines. Special
Machinery. E.GOULD & EBERH ARDT, Nowark .,

MOSELEY IBON BRIDGE AND

BURRUGATED IRON

1dings, Reofs, Shutters, Doo!
Iron Sashes,
ﬁq Street, New York.

© 1879 SCIENTIFIC AMERICAN, INC.

AMERICAN & popular resume of the best scientific in-
formation of the day; and itis the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [t is promotive of knowledge and progress in
every community where it ciroulates.

Terms of Subscription.—One copy of THE ScreN.
TTIFI0 AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United Ststes
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 THESCIENTIFIC AMERI-
OAN will be supplied gratis for every club o f five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIO 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 remitis by Posta) Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but is at the sender’s risk. .Address all letters
and make all orders, drafts, etc., payable to

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

To Foreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIO AMERICAN is nowsent
by post direct from New York,withregularity,tosubscrib-
ers in Great Britain, India, Australis, and all other
British colonies; to France, Austria, Belyium, Germany,
Russia,and all other European States Japan, Braxil,
Mexioo, and all States of Central and South A merica.
Terms, when sent to foreign countries, Cansda excepted,
#4, gold, for SCIENTIFIC AMERICAN, 1 year} $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. Thisincludes postage, which we pay. Remit by
postal order or draft to order of Munn & Co., 87 Park

Row, New York,
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Advertisements,

fuside Page, each insertion =«=73 ceunts a Ilne.
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)

%3
as Thuradaymomtw toamarln

ROCK DRILLS.

National Drill and Compressor Co.,

95 LIBERTY ST., NEW YORK.
AIBR COMPRRESSORS wOI;eBr:nn by Steam, Water Power,

John A.White

107

LIBERTY ST.,

NEW YORK.
J. H. Blaisdell,

MANAGER.

BOILER COVERINGCS,

WITH THE “AIR SPACE” IMPROVEMENTS.
THE CHALMERS-SPENCE 00., Foot E. 9th St.. New York. Sole owners of the Air Space Patents.

np

$ WAJA‘J)ALJJWD
STEEL wiRE Ol

CARY & MOEN

! ylul KEL \’P[(‘be

q

ESTABLISHED 1844,

JOSEPH C. TODD,

ENGINEER and MACHINIST. Flax, Hemp, Jute. Rnpe
Oakum and ng Machinery, Steim Englnes. Botlers,

.1 also manufacture Baxter’s New Portal ble ne
0£1877. Can be seen in opemt on lt my

horse-power rtable e; e eomplete. ‘125 t.wo horee-
wer, $225; two and n. horse-power, 8250; three
orse-power, $275. ured exclusively by
J. C. 'ronn,

10 BArelay St., New York, or Paterson, N. J.

Wood-Working Machinery,

uch as Woodworth Planing, Tonguing, and Grooving
S Daniors Planers Rishardsos Patent Lo

w.mlms

quld Palnts, Roonng, Boller Covorlngs.

Fire Proof Coatin
Steam Packing, Sheathings, Firs Proof Coatings

H. W. JOHNS M'F'G CO. 87 NAIDER LRNE, N.Y.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

AIR COMPRESSORS,
HOISTING ENGINES ano OTHER

MINING ‘MACHINERY:

VEALCTUREL RY

GRIFFITH & WEDGE. ZANESVILLE,OHIO. _

roved enon Machines, fMortlslng. Moulding, and
WMMI(‘:‘I}I‘I:!%B. :gdbw 0od-Working Machinery gene-
. Man U
4 WITHBRBY, RU _ & RICHARDSON
mfla.nsburi.Street ‘Woroester, Mass.
(Shop formerly occuptied by BALL & CO.)

DEAN BROTHERS,

INDIANAPOLIS, IND.,
Manufacturers of

DeanSteam Pumps

Bgdiler_Feed d Pum
lnze Mn‘ﬁnl:?ry.nfor “alr
rpPOoses.

THE DRIVEN WELL.

AP 258 Copety gt

r making Drive
und er the establlshed

American Drl‘vran W;II Patent, leased by the year | 4

to responsible p:
WM. D. ANDREWS &. BRO..
W YORK.

HOW TO SELL PATENTS. —’I‘hll 1little book me-

lains how all patents can be sold £ ;twd rices.
& cents. IP‘SN OOK, Barrington, ntespco..

Mill Stones and Corn Mills.

W e make Burr Millstones, Portable Mills, Smut Ma.
chines, Packers, Mill Bioks, Water Whoeis ﬁulley and
mGesﬂnk. pecially adapted to Flour s. for

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

lMPORTAN T FOR ALL CORPORATIONS AND
ANF'G CONCERNS.- Buerk’s Watch-
man’s Time Detector capable of accurately con-
trolling the motion of a watchman or patroiman at the
different stations of his bent Send for circular.
E. BUERK, P. 0. B 79, Boston, Maus.
Beware of buylmz infrin glng Detectors.

FOR SALLE.

For Experlmental 0808. A e Lot of RLECTRO-
MAGNETS, 15 to 25 Ohms Resistance.

Suitable for Telephones, Sounders, or Relays,

Armatures, 25 cents extra.
Cost 75 cents. Will mail, postpaid, on receipt of 25 cents,

HENRY W. POPE, Elizabeth, N. J.
Baker Rotary Pressure Blower.

(FORCED BLAST )
Warranted superior to an)
other.
WILBRAHAM BROS
2818 Frankford Ave.
PHILADELPHIA

FOR TEN DOLLARS CASH,

we will insert & seven-line advertisement one week in a
list of 260 weekly newspapors, or four lines in a different
list of 837 papers, or ten es two weeks in a choice of
elther of four separate and distinct llut.s containin
from 7V to 100 papers each, or four lines one week in
four of the same lists, or one line one weekin all six lists
eomblned. being more than 1, Fen (:X:) o ave
lm of gdgers y smes. throuahou the United \‘ee

s Gt e B Sl o 1 o Pt
ress Gk
Bureau, 10 Spruce Street, New York. 8

WHEELS Send for omr

Guaranteed, | New
Machines cata_lqgue

AT BEDUCED
PRICES.

Welssport,
Pa.

AGENT'S Fmﬂts week. Wil
prove it or forfeit . New articles,

$57. 60 v T Foriui,

all. Addreuw STER 218 Fulton 8t., N. Y.

0 LARGE CONSUMERS OF FINE LIGHT

Malleable Iron Castings, we can

offer special inducements in the way of vznr SBUPERIOR

QUALITY GUARANTEED,andatf r p ices. Being our-

selves large consumers ana requiring the ‘most perfect
castings, other work is insured the nme attent! Ion

MALLOR

Y, WHEE
’ BAva. 80NN. '

BOLT CUTTERS.

Send for Catalogue of
Sehlenker’- Automatic Bolt Cutters and
Screw Cutting Machines,

HOWARD IRON WORKS, Bufialo, . Y.

"'AN'TAR\ CLOSET
STl

KN\(‘

H[’F'MET/CA[
G ARANTERD AR OLITE Y WAT

- (3N}

T C
Sl R LEnG,

4’ ieaomum

“The 1876 Injector.”

Slmple. Durable. and Reliable. Requires no special
S8end for {llustrated circular.
WM. SELLERS & CO., Phila,

VEGETABLE AND FLOWER SEEDS
S wE 8eL.L. EVERYTHING For THB

E Descriptive Catalogues of 175 pages sent Free

D PETER HEHDERSON&GO.

385 Cortlandt 8t., New York.
FLOWER AND FRUIT PLANTS

T PAYB to sell our nubber Hmd Pﬂntlng Stamps.
I Goods deuvered in mg By Circulars free.
A. HARPER & BRO,, Cleveland, O.

Chromo and Pertumed Cards {no 3alike}, Nnmem
Gold and Jet,10¢, CLINTON BroS., Clintonviile, Ct.

60

The George Piace Machinery Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

.. ELEMATORS

Phlmadst —Avn.lua.ble and prwﬂoal &l;per
rrepantl of Perfume Rxtracts. With formuls for
he preparation of the most prominent and popular Per-
fumes now on the d&eﬁlom for the re on
and eompoundlng of the lngrediente eto rmulse
here given em raoe the ﬁrepnnt!on of the following
Pertumee Joekd Club, Moss Rose, White Vie-
Musk, Pd.ehonly. Millefleur, Ylang
prln¢ owers, Wood Violets, West Ends. Tube.

Y)
gtefha.n otis, Rondel New M Frangi-~
mmi’rl &vfo Plnk.non emw&':nﬂgu R

PPLEMENT
43,

MINING MACHINERY. Engines, Botlers, Pamps,
Oon and Ore Jigs, Dust Burn Applilnoes melngs
ce free t0 customers. e Iron Wo
SJ C. Baydon & Co.). A&lress HOWELL GREEN,
upt., Jeanesville, Lusern

1=~ RARE OPPORTUNITY. <

'l'he roprietor, advanced in and desirous of
e rom active control of b\!alnese.would 8¢
ba or oonvert into a joint stock com: and retain
an interest himself, a Foundry and Mnch e Bhops, with
ir 'hi ery and fixtures oomplete, and now
crowded with custom work, having cost up of sixty
dollars, and the only ones of magnitude for
he Mississippi Rlver, on various points of
which may be seen specimens of work of these shops at
Stiliwater, Winona, cGregor, Dubuque.
’“’°""mcm‘2r‘§‘.2i’a'}‘:.‘.}'i%'e proprietor & Sinioa ll’gm
For r wa,
pe A P, HOBFOKD,

NOVELTIES, NOTIONS,

Watehes, Cheap Jewelry, Statiomery Packages.
Agenta and oountrﬁatores uh?plled lllustrated circu-

acturers, Salesroom,
291 'way, New York. Box 2778.

Address letters to P. O.
IIIIIIII T+ WROUCHT

IRON
BEAMS & G/IRDERS

UNION TRON MILLS. Pittsburgh, Pa.. Manu-
!wturers of improved wrought iron Beams and
Girders lputented&
The great fall w. lch has taken glnce in the prices of
Iron,and e gecl lYJ n Beams used in the construction
of FIRE PROOF BUILDINGS, induces usto call the spe-
cialattention of Engineers, Architects, and Builders m
the undoubted advantages of now erect re Proof

of our Book | Corn

THE TANITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND chNDERS.
m g St. Andrews s& Holborn Viaduct, B. C.

o Bt.
GEO. PLACE. T Chamers sL. New York Agent.

ROCK DRILngf MACHINES
AIR COMPRESSORS.

MANUFACTURED 8Y B ey eicuRockDrue 0o
SENG FIRPAMPHLET  FITCHBURG MASS.

: PATENTS at AUCTION.

Reiuler Mont| Sales. For terms, address N. Y.
PATENT EXCEhA}’NGE. 67 Liberty Street, New York.

HAFTING PULLEYS, HANGERS,etc.

4. & F BROWE, AR PER S vork.
SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to lnrse eonsnmen of Croton and Riq ewood
Water. WM. D.ANDREWS & BRO., 4.{31 ‘Water Bg
whocontrol the patenttorGreen'eAmeﬂmn DrlvenWell.

The Columbia Bic cycle,

Made by THE POPE M°F’@ CO.,
89 Nummer Ntreet, Boston.
A practical road machine, easy to
learn to ride, and when mastered
v one can beat the beet horse in a
“‘ day’s run over an ordinary road.
f/»‘ Send 8c. stamp for prlce llst and A4-
page catalogue with full informat'n.

OGARDUS' P\TENT UNIVERSAL L(_Cl' N-

TRIC MILLS—Fo ding Bones, Oree S8and
Crucibles, Fire Clay, UR/NOS, Cake, (’.‘orn,
Tobacco, Snuff, o

structnreu. nndbireferenceto pagesi2& 54

of Sections—wh will be on 1 to those

oontem(plamﬁhe erection of fire proof bu ldlnﬁ s—1THE
RATELY LCUL D, the

oout of Insurance avolded.md the serlous losses and in-

n to business caused by fire; these and like con-

terruptiol
sidernptt,'lons fully justify any ad itional first cost. It is
believed, that, were owners fully aware of the small

ifference which now exists between the use of Wood
snd Iron, in many cases the latter would be adopted.
‘Weshall be pleasedto furnish estimatestorall the Beams
complete, for any specific structure.so that ehe difference
in cost may at once be ascertained. Addre:

CARNEGIE, BROS. & CO., Pmabnrxh. Pa.

RUFFNER & DUNN, Patenices

and Sole Manufacturers of the Excelsior Steel Tube

Cleaners, Pﬂceilklll)ﬁf inch. Send for circular.
S8CHUY, FALLS, PHILA,, PA,

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNB.
Send for new Illunmted catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New liayen, Conn,

ICE AT $1.00 PFER TON.
The PICTET ART|F|C|AL ICE CO,,

LIMIT
Room 51, Coal and Iron Exc)mnge. P.0.Box 3083, N. Y.

LEFFEL WATER WHEELS.

With recent improvements.
Prices Greatly Reduced.
7000 in successful operation.
FINE NIEW PAMPHLET FOR 1877, of
Sent free to those interested.

James Leffel & Co,
Springfi el’d 0.

109 Liberty St., N. Y City.
FARM LAW. ADDRESS OF HON. ED-

MUND K. BENNETT, delivered before the Massachusetts
State Board of Agrfculture This i8 an essay embra
and practical lnformn.tlon. valuable not only

Steel Castlngs,

From ¥ to 10,000 1bs. weight, true to pattern, sound and
solid, of une?ualed strength toughness and durability.

An nvalua.b e substitute for 0? r cast-iron re-
h‘ng fold strength. Send for ¢! lar &gﬂw list.

peTEn STEEL CASTINGS Co.,407 Library 8t., Phila, Pa.

Holly's Improved Water Works.

Direct Pumping Plan. Combines, wlth other advan-
tages, over older systems, the followin,

to the farmer but to every one. Showing how to Buy a
rm; Bargains that are not. Blnd 5 oundaries, and
where they are in Streamu es, Or on the Sea~
shore; what & Deed of a Soarma Tnclades} Righte in the
Fences : $heir LegulHelghE etc. Rallway

Fences. Stray Lattle; Cattle on Railw pounding
. er's Liublllty for hls Anlmn.la The

The er not iable for his D

Dmmnge Damming; Diverting t ofo

Surface Water; Underground
Summer and in Winter. Hunt-
t Trees on Boun Lines, etc.,
1 6 ‘in %cnwnrw AMERICAN BUPPLEMENT

s Price 10 ceuts.
OODWORTH SUR.FACE PLA
W OO Matobors. o S o pers

8. C.
sueet New York.

1. Secures b (
variable pressure a more reliable water supply for ail
urposes. Leu cost for construction. 88 eos
or mainteran 4. Less cost tor daily

use_of Holly'u Tmproved Pumping Machlnery g AI-
fords the best fire protection in the world. 6.
risks and premiums. 7.

HA o
STILES & PABKEBPPREBgI(%Elhtﬂsddlmwn. Conn.

. Di
part. 8. Reduces fire
expenses. kor lnformatlon by descriptive
Mﬂl %E‘L erwise, address
Y MANUF&CTURII\G €O., Lockport, N. Y.

AHEAD OF ALL COMPETITION!

" CHIADEGPHIA

SEVEN SIZBS FO

n  USE.
Weighin from to
+arEY STEF FOR A& Power.

The and hl hest awards at the ex-
haustive Field Trial at the Paris World’s Exhibition in
1878, together wm:those at the great hundred day trial at
the Centennial ’prove that thene machines fully
m ntain their reputa.t on a8 the best Lawn Mower yet
made. Do not buy wonhleuimlutlomy, when the genu-
ine can be had for the same money.

GRAHAM, EMLEN & PASSMORE,
Patentees and Manufacturers.
e.g-” 1 Market st., Philadelphin, Pa.
Send for D iptive Catalogue with prices.

J. LLOYD HAIGH,
Manufacturer of

ton nunma ana mm
g,'rnnsmtuon of
nd for price list.

Formery, dert

Power ots. No.81 Joho 8t. N.
Plans and ‘Betimates furnished for

Suspension Bridges.

FIRE INSURANCE EXCLUSIVELY.
PAID UP CAPITAL....... b
Ner 8 RPth"s. DAEII‘ 31 ng%”:“.oz 7§
CASH ASSETS IN U. S, JA .
NET ASSETS IN U. 8. JAN. 1, 3 00.00
TRUSTEES IN NEW YORK:
LOUIS DE (COMEAU, Esq of De Rham & Co.
CHAS. COUDERT, JR. Q of Coudert Bros.
CHAS. RENAULD, Esg., of Renauld, Francois & Co.
JULIEN LE LESNE, Resident Secretary,
T. J. TEMPLE, Manager for the Middle States.
WESTERN UNION BUILDING,N. Y.
PERFECT
The Koch Patent File,
ma lm?: and p:::ghle& ﬁ)r Trine newspapeed
prioe redu scribe!
BCIEN'I‘II‘IC AMERICAN SUPPLEMFNT can be

een reeently improv.
T8 t0 the S8CIENTIFIC AM-

IRICA\ and
su plied for the low prlee of $1.50 by mall, or §1.25 at the
nscription

ceorths vy board sid
c’?ﬁn CAN" in l’ el‘ieoeanr

evel(;y one who wishes to preserve the paper.

MUNN & CO,,

for

Publishers SCIRNTIFIO AMERICAN.

© 1879 SCIENTIFIC AMERICAN, INC.

Flaxaegg“ Asbestos. Mica,
by other mills.
eto.
AR~

and Cob,

Coffee, Cocounut,
eto., and whatever cennot be groun&
Alsd for Palnts ’ Inks, Paste Blackin,
JOHN W. THOMSON, sucoesso to JAMES B
DUS, oorner ot White and Elm 8ts., New York.

Pyrometers, §o, 2w

heat of
Ovens, Hot lut Fipes,
Boiler l"lueslvslwerheated Steam Ofl Stills, e

$10 to $1000

149 Broadway, N. Y.
Address BAXTER & CO Bankers. 1

Invested in Wall 8t. Stocks makes
tortunes every month Boo ks sent

ﬁSt..NY

00D ENGRAVING

At Photo-Engraving Process Rates, by
T. P. DONALDSON, 33 Park Row, N. Y.

CAVEATS, COPYRIGHTS, TRADE
MARKS, EIC.

Mesars. Munn & Co., in connection with the publica-
tion of the SCIENTIFIO AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had ovER THIRTY
YEARS' EXPERIENCE, and now have unequaled facililies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and ForeignCountries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
toprocure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also send, fres of charge, &
Synopsis of Foreign ’atent Laws, showing the coet and
method of securing patents in all the prineipal coun-
tries of thc world. American inventors should bear in
mind that, as a general rule, any inventionthat is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about oNE
HUNDRED AND FIPTY MILLIONS of the most intelligent
people in the world. The facflities of business and
steam communication are sach that patents can be ob-
talned abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
iesued from 1838 to November 26, 1867, can be supplied
with official copies at reasomable cost, the price de-
pending upon the extent of drawinge and length of
specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of theclaims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please to remit for the same
as above, and state name of patentee, title of inven-

tion,and date of patent.

A pamphlet, containing full directions for obtaining
United States patents eent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mechanic, and 18 a useful haud book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Patk Row, New York.
BRANCH OFFICE—Corner of F and th BStrests,
Washington, D. C.
* Scientific American” is ted with CHAS.

ENEU JOBNSON & CO.'S Tenth and Lom
bard 8ta., Philadelphis, and 59 Gold 8t., New York.






