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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 iy, it must be baked again to vitrify the coating.
These two aperations may be carried on either together or
soparately 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 hoth 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 * biseuit,” supported by pillars of
the same material. The success of the
operation depends greatly upon an ex-
act regulation of heat, In this respect
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-
cinl compartment, easy of nccess, 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
yurds of wood during one operation,
which lasts about 36 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,”
und 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 & tempersture of 707 Wedg-
wood’s pyrometer, is fused, and when cool it is finely
pulverized. For application to the bisenit, it is triturated
with water, which holds a considerable portion of the powder
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in suspension. The articles to be enameled are simply dipped
into this liguid, 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, as 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 faicnce goods must be placed in the oven very care
fully, They are genemlly inclosed in muffles, made from
biscuit, and these are placed on top of each other in the ovens;
the latter holding about 20 10 30 of them, according to size

Fig. 8 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

a beautiful Tuster. 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 heated, by which the colors
are firmly attached to the enamel. The pigments used are
essentially the same as those used in poreelain painting.

““Fine " faience, properly so-called, isa product of modern
times, and must be distinguished from the ‘“common"
faience just described. It consists of aninnerwhite, 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 balf-
porcelain, opaque poreelain, 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 poreelain
proper only by its opagueness, 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 s little chalk is added.
The glazing is of variable composition,
but consists generally of oxide of lead,
or minium, silex, feldspar, and soda.
It is prepared and applied like ordinary
enamel.

In England three varieties of china
are distinguished: 1. Pipeclay ware,
containing a little chalk. 2 8. Feldspar ware,

Eunglish pipe-clay, sccording to Schubmann, is composed
as follows: Clay, 88 parts; silex, 18; chalk, 1; total, 100,

The glazing fur pipe-clay ware consists of . Sand, 31 parts;
30; litharge, 27:
total, 100
Stoneware, accordiog to Oppermann and Battenaire, con-
Clay, 87 parts; silex, 18; total, 100
with the following mixture: Silex

Stone ware

minium, calcined feldspar, 7; borax, 3;

orystal glass, 2;
sists of and s ghzed
2 parts; minlam, 28;
tolal 100
[ Condinved on Page '.'.').".]

borax, 21; sodium carbonate, 11;

APPLYING ENAM

Fig 2
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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 Island, on foot as well ns by horse or
steam conveyance, should compel the selection of a site on
tho Island and not above Central Park.

Accessibility by water from the surrounding cities, and
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n.tmuxowor—aw Wolding. By Senoivs Keux, M, B, St,

¢ and accommodation of vast multitudes.

convenience in handling materials as well as passengers, re-
quire that the site chosen should b¢ 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 mustalso be public land, since the
enterprise could not afford to pay rent, and private citizens
are not likely to contribute private property for such uses
| without remuneration.

Where can such s situation be found? The projeclors
'of the Exhibition have pitched upon the lower part of
Central Park, against the invasion of which the press
and the public have very forcibly protested. It is true that
the necessary damage to the park might not be so great as
| many fear; possibly the use of the Ball Ground and the

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-

b
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Unfortunately, however, these confident statements involye

| 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 thay frost
Kills them. It is true that an undetermined something, un.

der favorable conditions not wholly understood, suffices 1o
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 scasons, except in the tropics, the proof that frost
is the arresting agent, and that it is able to putan end to the
discase 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 eases 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 Iast fall,
from a cruise among the West Indies, with yellow fever on
board. The vessel was free from the disense during the win-
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
without reinfection. Yet as soon as the steamer, which left
Boston March 15, had arrived in southern waters (about 500
miles southeast of the Bermudas) fever broke out and the
steamer was forced to return. But one stop had been made
at St. Georges, Bermuda, where there has been no yellow
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

sion of the city’s too limited breathing space, even tempo- | New Orleans? If it can, the importation of the disease is
rarily or for the most laudable purpose, should be depre- | | Dot necessary to start an epidemic next summer, in which
cated. From an artistic point of view the park would make case the most thorough refrigeration of incoming vessels will

'an admirable setting for the Exhibition buildings; but the mnot suffice to stay the plague.
| cost would, at the Jeast, be altogether too great.

There is another objection to the spending of so much

The city bas already set apart for a museum and zoologi- money on an experimental vessel. If refrigeration shonld
cal garden the sixtecn-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 | refrigerating vessel will scarcely begin to do the wark re-
Square. The plan of a magmﬂcenl. structure there has quired in all our southern ports; twenty would be none too
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already been perfected and one wing built, making, so far
as it goes, the best planned museum building in the world.

%
%5 | The money contributed for a permanent building by the city
o | and State of New York could be used in completing the cen-
tral cross of this museum building. The rest of the plan |
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-

%i | 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 rond-
ways between Manhattan Square and the river, comprising
four brond avenues intersected by cross streets at right
angles, all ng 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 nccommodate 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 St. 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 pleasure driving on the Boulevard to
Oth or 11th avenue for a mile or so—the only inconvenience
likely to aceruo from the temporary occupation of the strects
vamed by Exhibition bulldings—would be as nothing com-
pared with the evils and inconveniences sure to nttend 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 Bquare into the park opposite the Lake and
the Ramble,

The streots proposed to be ocoupied are of amplo width for
Exhibition buildings; the Boulevard is 160 feet wide, the
avenues 100 feet, and the cross streets from 60 to 100 feot.

A

nos'r AND YELLOW FEVER,
On the theory that yellow fever Is propagated by germs
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[ which eannot withstand o freezing temperature, the United
| States Benate has passed a bill appropriating £200,000 for
| the construetion of a steel refrigerating ship to disinfect the

‘| holds and eargoes 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 o simploe and
| well established process, and it 1s cortaln that yellow fever
germs cannot withstand frost; accordingly it 18 porfectly
feasible to freeze out any possible yellow fever infection that
| vessels from the tropics may bring to our shores,

many, And why should a special steel ship be constructed
' to carry the simple apparatus needed for the production of
Lcold? 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 réfrige-
rate the hold of any vessel, should the experiment sustain
the projector’s theory. While two hundred thousand, ortwo
hundred million, dollars would not be too much toply 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 isa
possibility that the wasted funds may be sorely needed in the
practical application of the methods, the efficiency of which
the experiment is axpected to eonﬂnn.

THE Am mn -

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 ouy 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. Hud
YVictoria and New South Wales united in & common exhibi-
tion, the display might have been grander, though it may well
be doubted whether the commercial effect would have been
o valuable. It must be remembered that Sydney and Mel-
bourne are capitals of states together us large as France and
Germany, and soon to be as populous; and in the absence of
means of communication but fow in either colony wonld‘lﬂ
reached by an exposition at the capital of the other,

Though the smaller city, Sydney, has boldly taken the le
in inviting the world to compete for her trade, and W
open the first world’s fair south of the equator in
next, Melbourne follows in October, 1880. Like every
other public work in New South Wales, the Sydney Exhibi:
tion Isn government undortaking, and a large sum of money
has been voted for carrying it out.  The building is well ad-
vanced, and France and England have asked for more W
than can bo allowed. For American exhibitors there has
been reseryed 80,000 square feot on the floor of the
building, and half as much more for machinery. M
considerablo quantity of exhibits has been ship
this port, and there is reason to hope that the St
will be ereditably represented. It is proper to add thal,
with the exception of freightage, exhibitors mw_
charges or oommlulom of any sart 10 pay. The ¢ I
vided is free. y

Tho foundation of the Melbourno Exhibition was lal
February 10. The building is to stand in the o
large public park—Carlton Gardens—on the
the city, and is to cover seven scres; the whol
will oceupy about twenty acres. The
and all exponses incldental to momm

l

for space should be made not Inter than Jm.rm -
will be no charge for exhibition space. Americar




B

urers will not need to bo urged to secure for themslves a
fuvorable representation in these exhibitions,  The Austra-
lian market Is an inviting ono, and American goods have
been received there with signal favor.

- —— - —
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 THE BICYCLE AS A PRACTIOAL ROAD VEHRICLE,

Now that the mterest {n this means of locomotion Is in.
creasing in this country, the question, Is the bicycle a prac-
tical road machine? fs often asked, especially by those
‘whose exporience with the velocipede of 1860 fully demon-
strated the impractioability of that article for such a pur-
pose. In relation to the subjoct, n correspondent sends us
the following:

On January 7 last, the writer purchased a bicyclo with 52
inch driving whoeol; weight of machine, 44 Ib. Since that
date, for a period of elevon weeks, I have ridden it 850 miles
over the common roads of this section (Essex county, N. J.),
riding 20 dayws, and mnging from 20 minutes to 8 hours' rid-
ing time per day. The speed has varied from 6 to 17 miles
por hour, and I have vidden without difloulty through slush,
mud, and smow, and ovor fce, frozen ruts, and cobble stone
pavement, Al ordinary hills have been ascended with com-
parative enso; extrnordinary ones, peculisar to mountainons
regions, It has not boen my fortune to essay. The fatigue
oconsioned *by o long or swift run is surprisingly slight and
teanslont.  No stiffness or sorencss follows the effort.

A fow days ago your correspondent took a 16 mile run
aver roads and under cireumstances which afforded a good
test ns Lo the utility of the machine. Starting at 5 P.M., a
stiff hill was ridden down at o walking paco by * back-
pedaling,” a ourve at its base rendering it unwise to fly it.
Three miles of lumpy, mucadam 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, 1
elimbed 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 80 minutes, No fatigue was felt after this run—
the exercise manifested itself only in an amazing appetite.

—_— —eeere—
IS THE MOON INHABITED!

The question as to whether the moon is inhabited by or-
ganie 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 eon 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 surfuce,
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 globeis peopled with sentient beings of every
deseription. 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 earth, yet these circumstances form no valid objec-
tion to the moon being inhabited, for the Creator can in all
cases adapt the inbabitant to the nature of the habitation
provided for him, as he has adapted the birds for winging
their flight through the air, the fishes for gliding in the
water, and man and quuadrupeds 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
serence rather than on the wisdom of the Creator, is the cele-
brated French astronomer, M. Camille Flammarion, who is
at present organizing n 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 s0 near our
eyes that the question may be practically settled, In con-
nection with this project he hag recently written o long and
interesting article entitled *“1s 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 ScreNTiFio AMERICAN
Surrremest No, 170,

ore——
INTEREST-BEARING NOTES,

By the failure or so many savings banks and trust com-
panies throughout the country a great many porsons have
not only suffered severe losses, but alarge number have been
grently distressod by the loss of nll their sceumulations, at a
time, too, when they most needed them, Not only those
who were unfortunate in having their money In these weak
fnstitutions have been sorely troubled, but depositors in solid
compnnies naturally become apprehensive for the safoty of

therr suvings und withdraw their deposits,

Scientific

While we do not recommend persons of small means to keep ‘
thelr money about their person or hid in n stocking under the
bed to tempt thieves, there are o great muny who do this, for
the renson they have lost confidence in all savings institu
tions, To this latter class of persons the now ten dollar jn-
terest-bearing  cortificates, now being Iwued by thoe l'nllml!
States Treasury, will be found equally safe and convenient |
as gold or greenbacks for circulation, and interest on their
investment will be constantly aceruing, therefore they are
better to hoard than either silver or gold.

These notes are convertible with accrued interest at 4 por
cent per annum into 4 per cent bonds of the United States,
Issued under acts of July 14, 1570, and January 20, 1871, upon
presentation at the office of the Treasurer, Washiogton, 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 |
gide, with the figures and word ten fn the other corner. They |
are dated April 1, 1870, and certify that the sum of $10 has
been deposited with the Treasurer of the United States under i
nct 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,"”
nnd the following: ** Interest on this note will accrae as fol-
lows: For cach 0 days, or 110 of a quarter, 1 cent; for each
quarter year, 10 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 po time to spare on its return. Often o mass of
colored lignid 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, snd so0 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-
‘oured? ~

1t is surprising what & 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 the electric light. Most of the
devices for clectric 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 thus condensed 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 materinls have been extracted from this unpromis-
ing-looking article by the art and skill of chemists. When
subjected to distillation it is separated 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 distinet from each other
in tolerable purity. At about the temperature of bolling
water, benzol, or benzine, distills. The use of this for dis-
golving grense iy well known,  As the temperature i raised
there pass off in succession toluol, phenol, naphthalene,
nuthracene, increasing in weight and solidity, the last being
n heavy greenish oil.  In the retort is left piteh, which is ex-
tensively used in the construction of pavements, The benzol,
when subjected to the action of strong nitreie aeld, forms nitro-
benzol, the artificial oil of bitter almonds, which under the
name of myrbane is an article of perfumery. By the aotion
of hydrogen this nitro-benzol is converted into uniline.  The
second product of the distillation of coul tar, tolunl, may be
pussed through a similar operation, the resulting product he-
Ing toluidine,

We have now arrived at the basis of sour aniline colors.
From the thick black grimy coal tar are produced the bright-
est and most heautiful colors which art can show. The most
gorgeous dyes, rivaliug in beauty the tints of the rinbow or

of the sunset clouds, are the coal tar colors,  Surely, never

was o stranger transformation; no substance could bhe found
which at first sight would be sccounted more utterly devoid
of beauty than gas tar, and no stronger contrast could beseen
than a bottle of it wide by side with & 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 allled substunces, dissolved in aleohol 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 colorm,

It would not be interesting, except to o scientific man, to
go over the various chemical changes by which aoiline and
toluidine are converted into the various colors. A combins-
tion of the two gives rosaniline, which is s 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
heen evolved and the products first obtained, Kept for o
long time as a mere curiosity, their value ns 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 whero the man of science, not for any mer-
cenary purpose, but impelled by the love of investigation and
discovery, has been a great material benefsctor. Without
his researches the grimy coal tar would have been grimy coal
tar atill, useful to paint fences, to preserve wood, and s
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 (he artificial produe-
tion of the coloring matter of madder, The dyeing 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 coaltar. The artificial alizarine dif-
fers in no respect, chemical or physical, from the natural, pos-
sesscs 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 laborstory,
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 ansl—
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 bhave 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 in the stomach, and both aniline and nitro-
benzol, when taken intothe lungs in a state of vapor, are very
injurious, Numerous instances of serious impairment of the
health of workmen employed In aniline faotories are on re-
cord. In one case a workman broke a carboy of the liquid,
and in wiping it up respired a Jarge amount of the vapor; in
a few hours his face and body sssumed o leaden hue; his
gums, eyes, and lips a bluish appearance from the formation
of coloring matters fn the blood, and the whole system was
scrionsly deranged.  Energetic treatment, however, saved
his life. But the aniline colors, which are not pure aniline,
are much less injurions. They adhere so closely to the dyed
fabrics that there is no danger of their floating us dust in the
air, 04 in the case of arsenical dyes, and when pure are but
slightly poisonous even when taken internally, though hurt-
ful substances, like arsenic, lead, and mercury, arcused in the

manufacture, and may exist in a greater or less degree in the
colors themselves,

Ax ingenious apparatus, intended to reproduce telegraphi-
cally ut n distance tho pictures obtained in n camera obsours,
has, says Galignani, recently been invented by -
of Ardres, The principle on which it is bas
perty possessed by selenium of presenti

sl

und very sensitive electrical resistance a
ferent gradations of light. TN
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[Continued from first page.]

Feldspar ware, according to 8t. Amand, consists of: Clay,
69 parts; knolin, 15, silex, 10; feldspar (decayed), 4; nnd
covered with the following glazing: Oxide of lead, 62 parts:
knolin, 25; silex, 18; crystal glass, 10; total, 100,

The muehines used for shaping flne faience are identicnl
with those used for ordinary faience, For some urticles
which are manufactured in very large quantities, ns plates,
specinl machines have been devised.

Fig. 8 represents a plate machine.  Theshaft of the wheel
carries at the top a eirenlar block of wood, forming the coun:
terpart of the ingide of u plate. A sufliciont quantity of clay,
rolled 8o as to form a sheet of the required thickness, is
placed upon this block and pressed down closely. To n
standard i attached the shaping tool or *“caliber,” movahle
in vertical direction. It profilo at the lower edge corre
gponds exactly to the external form of the plate. By cunug-
ing the wheel to revolve slowly, the plate is brought into the
desired shape.

For forming articlos not of efroular shape or otherwise dif-
fieult to form, moulds of plaster of Paris are used.  Theso,
when dry, rapidly absorb the water from the clay and canse
it to harden rapidly,

To bake the biscnit, the tomperature must be brought up
to about 100" Wedgwood's pyrometer; for onameling, 10* to
80* are suflicient.

Although not strietly belonging to the faiences, we may
nevertheless mention in connection with It the so-called
“gray pottery * (grésobrames), It consists of dense, heavy
materinl, which rings with a metallic sound. It is opaque,
of a finely grained texture, and sometimes nude, gometimes
glazed with & 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 aluming, dur-
ing the first baking, and a repetition of this latter operal ion
i thus rendered unnecessary., The purpose is accomplished
Dby 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

Fig. 4-POSITION OF ARTICLES IN OVEN,

silica of the vessels and form a glass, which penetrates into
the pores of the clay and renders it impermeable and glossy.
This simple process is the invention of Wedgwood. 100° to
12(¢ 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. 1t eracks 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 baryts, 9; total, 100,

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

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

BLASTING BY COMPRESSED AIR,
The tlak attending the use of gunpowder or other explo
alves In conl mines has led to the trial of compressed air for
brenking down coal, experimentally that is, and the oxperi-

i e S

FOR BAKING AND ENAMELING.

Fig. 6.-OVEN

ment seems decidedly promising. A small portable ma-
chine was used, by which two men were able to compress
air 8o ns 1o give o pressure of 14,200 Ib. 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 9,550
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
they would be able to put into the miner's hands a power
that would enable him to get out coal, without risk, either
‘rrom 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 Ib. pressure per
|square inch and upward—Mr. Garforth thought that the
| latter would be mearly, if not quite, as expeditious as the
| former, while it possessed many signal advantages, espe-
cially in the matter of safety.

; ——
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Remedles for Biliousness.
Dr. Rutherford says: “ As yet we have found 4 grains of
(iridin & certain remedy for biliousness. It may be made into

GRAY WARE.

Fig. 7.—QVEN FOR

la pill with confection of roses, und taken at bedtime. It pro-
duces no dissgrecable sensations, and on awaking in the
morning the yellow tongue is clenn, and the headache and
meladge are gonoe As iridin, though o [l““’l'l’flll ]"'Illlllc, in
not a powerful intestinal stimulant, it is well to give in the
morning an ordinary mild saline aperient, such u8 Pillng
water.  Iridin, though an agrecable remedy at the tme, has
n somewhat depressing effect, and it probably should not be
taken much oftener than once a week,"

Dr. Ruthorford also states that *“ cuonymin 15 a hepatie
stimulnnt in man s it ig in the dog. Two graink of it made
into n pill with confection of roses, and taken at night, seem
to be ns officient & remedy for biliousness as iridin. If the
dose be not too great it leaves no depressgion. A dose of a
saline aperient should be taken in the morning, I have been
much struck with the success of cuonymin in functional de-
rangement in geveral persons who had tried nearly all the
commonly used cholagogues with varying und often limited
success, I have no doubt that in consequence of our experi-
ments euonymin will come to be a universally employed

hepatie stimulant,”
- e 4 @ —

Thoe Spectrom of Brorsen’s Comot,

Professor O. A, Young, of Princeton, wriles to the New
York Z%mes saying that Brorsen's comet has not an excep-
tional spectrum, as indicated by Hugging' observations of
1868, but falls into line with all the other comets,  Professor
Young's observations were made upon the evenings of April
land 2, and a comparison between the spectrum of the
comet and that of the flame of a Bungen burner showed a

coincidence exact within the limits of observation.
O -— -

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, ete, It has novel features, which cannot well be de-
seribed 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., bas 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 barness, 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-
coptacle for holding flour for
household use, has been patent-
ed by Mr. Joseph Johnson, of
Marshalltown, Iowa. The in-
vention consists in a eylindrical
receptable having a grid for sup-
porting the body of the flour,
and a rotary siove for sifting it
and delivering it toa chest, upon
which the recoptacle rests.

Mr. G. D. Eighmie, of Pough-
keepsio, N. Y., has patented o
improvement in men's drawers,
which consists in cutting the
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M” that each log portion shull have a singlo length- | is very evident in that respect, for the ordinary gelatine by |
"" eum on the baok. Thoe cloth Is cut on o bins to secure | itself oxplodes at 200° Contigrade (302 Fahrenheit), while
“u Ly. | the heat required to produce that effect after the addition
An fmp tIn lantorns, patented by Mr. Patrick J. | of the camphor cannot be tested by any of the apparatus
M, of West Meridon, Conn,, is designed 1o prevent the | usually applied to that purpose. The new composition can
of the flame by currents of air, and to keep the | not be fived by a blow, even from a projectile; it shows no

top of the lantern cool,

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

An Improved car axle box lid, patented by Mr James
Seath, of Terre Haute, Ind., s 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, whon new is added. The inven-
tion consists in a bollow gland baving a conical interior,
which receives a portion of the packing.

An improved windmill regulator has been patented by
Enos C. Danlels, of Lyons, Ohio. The invention consists
mainly ina 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.

— O

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
open at both ends, and supported by a wheel, B, secured to a

sign of alteration even after having been left in running
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London respecting the milk served from infocted cows, It
in said, bas largely increased the trade in condensed milk
withio n short time,

It would seem, therefore, that while the metal trades and
some of the other important industries of the country are
articles of food and drink are

alers

groatly depressed, the

puying a good profit to the de

water for 48 hours.  When solidified by cold it forms a mass | —— . —
| resembling  sugarcandy, and is then more sensitive to| Iron In New Zealand.
' mechanical action, but as soon as it is thawed it resumes all | Pho Government of New Zealand bhas, within a few years,
| its original properties. When exploded, however, it pro-| songtructed more than one thousand miles of rallroads
| duces less smoke than dynamite or gun-cotton, with a|within its colony, all the material for which, except the
clearer and more sonorous report, and has far greater foree | sleepers, having been transported, at beavy ecost, from Eng-
than either. The principal objection to its adoption was the | Jund.  The present Minister of Public Works, Mr. James
| difficulty of igniting it, but that has been overcome.  When | MacAndrew, has undertaken the experiment, with a view
| cotton fiber is subjected to the nction of sulphuric acid, a|of promoting the iron industry of the colony, of advertis-
| white pulverulent substance is obtained, which bas received | jng for proposals for one hundred thoussnd tons of steel
the name of hydro-cellulose, is easily soluble in nitric acid, | mils, to be made from the native ores of New Zealand. In
| when it becomes nitro-hydrocellulose. This compound, mixed | yddition to the advertisement in another column, s pam-
| in the proportion of 40 per cent with 60 per cent of nitro-| phlet bas been printed by the Government containing maps
glycerine, farms the most powerful means of ignition ever | ynd disgrams, which may be had from Sir Julius Vogel,
hitherto discovered. By properly constructed firing-cartridges | gent of the Colony, on application at 7 Westminster Cham-
of that substance the explosive gelatine becomes as man- | hers, London,
ageable as ordinary powder, with less danger and far greater
expansive force.

Around the World In Thirty Days.
—~— o — In aletter to the Herald detuiling some of his plans for
A Thriving State. the coming summer, Mr. Samuel A. King, the seronaut,
Tn reporting on the iron and steel industries of Belgium, | says that during his thirty years’ study of serisl navigation,
as represented at the Paris Exhibition, Assistant c"""i"‘ the course of which be has made somewhat over two
missioner J. D. Morrell says that there Is something | hundred ascensions, without injury to life or limb, he has
amazing in the comparative prosperity of the Belginn iron | steadily endeavored 1o avail himself of whatever experience
'and stecl industries, when thelr spare natural resources are | or suggestion might afford to make traveling in the air prac-

hollow shaft, and having tubular spokes, which project be- | taken into consideration, and when the same industries of | tical, definite, and useful. Numerous and often costly ex-
yonud the periphery of the wheel into the spaces between | more favored countries are experiencing & greater or less | periments have shown him that, with no mechanical appli-

the curved tubes, Al

| depression. The causes for this condition of things, Mr. | ance or power yet discovered, is it possible to journey defi-

The hollow shaft is supported by plumber blocks, which | Morrell says, are to be found in cheap labor, long hours, nitely and with certitude through the air to any previously
rest upon the sides of a water tank, into which the curved | the technical education of workingmen, strict economy in | designated point, in opposition to the direction of & pre-

tubes dip. One end of each
curved tube is always left
open; the opposite end is pro-
vided with a valve, 1, which
closes automatically as the
open end touches the water.
Opposite the open end of
each curved tube thereis a
gus burner, F, which is pi-
voled to one of the tubular
arms of the wheel, B, andis
moved by a cam, G, attached
to the plumber block. This
burnor 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 oppos
site the stationary jet, the lat-
ter serving to ignite the gas as
it 1ssues from the pivoted gos
burners,

As the mouth of the curved
tube nears the water the
valve, 1, is closed, and the
burner, ¥, is turned aside,
shutting off the gos supply.
By the heat of the gas flamo
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 5o long a8 the gas is supplied and ignited in the man-
ner deseribed.

A New Explosive.

The stafl of the Austrian artillery have been for some time
engaged in making experiments ot the arsenal of Zamky,
says Galignani’s Messonger, on a materinl which s said
10 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 o gelatinons and gummy substance which, at the
Lighest 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 whon ignited.  Further experiments showed,
however, that with it & new compound could be formed,
This is prepared
by simply sdding o little eamphor to the gelatine. The
proportions aro 4 per cont of the former to 96 per cent, of
the Intter, which consist of 90 per cent of nitro-glycerine and
10 por gent of fulmicotton,  The gelatinous mass is elustic,
trunsparent, of a pule 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 n very high temperature, and the action of the camphor

admirably adapted to all military purposes,

LAWRENCE'S ROTARY ENGINE.

administration, attention to minutest details, and use of the
most improved laborsaving machinery, The population of
Belgium is very dense, 5,000,000 peoplo inhabiting 12,000
square miles of territory, The country is a hive of industry,
There is no room for drones. Tvery mon hag 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 mmnl
terminated, because the Governmont will not tolerate them,

Personal economy is essentinl to existence. The labor of |
women and children is utilized, Rallroads through its own
territory, favorably situated seaports, and o trading spirit
banded down from the middle ages, aid in securing foreign
purchasers for Belgion manufactures.  Belgium utilizes all
her resources.  8he s Industrions and frugal,  She neglects
none of her opportunities,  Mr. Maorrell coneludes this portion
of his report by the remark that much of the distress existing
in other countries might be obvisted by the practios of the
same virtues, and that it would not involve the reduction of
wages to the Belglan standard,

Bl

Profits on Boor and Milk,

According to the Tnglish newspapers, the dopression of
trade in Great Britaln does not extond to every industry,
The celebrated browers, Bass & Oo., It 1s stated, divided as
profits for the year 1878 the anlmost Incredible sum of
£400,000. The Anglo-Swiss Condensed Milk Company, it

is also stated, divided n profit of £00,000. The alarm in |

-

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 circumnavigute the
globe; and he claims to have
demonstrated to his own sa-
tisfuction 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 #pheroldal (captive) balloon, having a diameter of 65 foet
und o capacity of 150,000 cubic feet, inflated with hydrogen,
maintaining a second bulloon of like dimensions as & reserve
in caso of accident.  If his experiments with these aro sa-
tisfactory he proposes to construct an air ship double the
size of his captive balloon, for a transatlantic voyage, tobe
undertaken *“in earnest,” somo time in 1880, following the
well-established storm path on which the Herald bases its
European weather forecast,

. — A —
The Slzes of Ferments,

The Brewer's Guardion has compiled from trustworthy au-
thoritios the following table, showing the sizes of the va-
rious forments found in beor and other fermented liguors:

o
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Diameter of the Cells in
Praction of an Inch,
Saccharomyces corevisio ......... 00081 to ‘00085
= minor. ......e veo. 00081 )
a“ ellipsoidens, .. .... 00024
«“ pastorianus.. ..., 0007
“ exiguus,.......000 00008
« aplenlatus L. 000286
u" mycodermn ..., 000118
Viscous forment.. .. ...ooii vesvvss 000047
[A“‘"ﬂ fe FrasEtEAY Retaataans m
“l")’r’o L R R R R LR T 00006
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EDISON'S ELECTRO-CHEMICAL TELEPHONE.

Mr. Edison bas recently improved his carbou telephono so
much that in conjunction with 8 magnetic receiver It far
surpasses for power and clearness of articulation every other
systom of tolephione that has been introduced.

As long, however, s thero was in connootion with the
instrument no more powerful receiver than the Bell tele-
phone or instruments of gimilar principle, the carbon telo-
phone, although possessing many poluta of superiority over
othier systems, was limited in Its power to the capabilities of
the receiver with which it was conneotod, and until quite
recontly no receiving tolephone had been Introduced which
would develop or do justice to the power of the carbon trans
mitter,

Mr. Bdison has now applied, with remurkable success, the
principlo of the electro-motograph to the construction of a
telophione receiver, which, on account of its extraordinary
power and perfection, must before long supersede the feeble
jostrumoents of other systems, and scoare to itself a great
commurcial future.  No one who has heard this new telephone
onn fail to have been astonished at its clear, articulate, and
loud tones; it might appropriately be called ** The Shouting
Telephone,” for its ** voice " is louder than that of any ordi-

[AprIiL 26, 1879.
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catod appearance, in consequence of the transmitting carbon
! telephone being fixed in front of, and concentric with it, If
the transmitter and call bell apparatus were removed, the

nary speaker, and we have failod 40 distinguish any differ-
enco in clearness of articulation betwoeen 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 agaiost 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 |
pear the instrument.

This extraordinary iostrument, which is illustrated in
Figs. 1, 2, 8, and 4, consists in its simplest form of a
dinphragm 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 metallio 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 hned 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 caused to revolve on a horizontal spindle, a metallic strip

is caused to press 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-|
jposite end 15 attached to a diaphragm of mica, four inches in |
diameter, firmly fixed by its circumference. The cylinder is

Fro. 8.

Fig. 1.-EDISON’S ELECTRO-CHEMICAL TELEPHONE.

external appearance of the receiver would resolve itself into
a rectangular box, baving a4 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 £tiff spring, 8, whose pressure can be regulated
by the screw, E. A comparison of Figs. 3 and 4 will make
the arrangements of parts clear. G 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

connected to the copper clement of a battery, and the strip
to the zine pole, with a transmitting telephone included in
the circuit. If, when no current is passing through the in-
strument, the cylinder be rotated at a uniform speed nwuyl
from the diaphragm, the friction between the cylin-
der and the strip causes the diasphragm 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
hat friction is reduced and the diaphragm flics back
by its own unopposed elasticity, the variation of
friction being proportional to the variation of the
strength of the electrie current; and so marvelously
sensitlve is this combination that the varintions in
the strength of the electric current caused by the
human volce speaking aguinst a carbon transmitting
telephone instantly produce their corresponding
variations of friction, and the diaphragm repents
the words, but very much louder than they were
originally uttered at the distunt station.

Fig. 1 is a pemspective view of the apparntus,
which is in reality three instruments in one, com:
bining & transmitter, receiver, and call bell, and,
therefore, has a somewhat complicated appesrance.
I'lie whole of the upper portion, however, is the call
bell and signaling spparatus, by which attention is
attracted at the other station, and by which such

calls are received; thisdiffers in no respect from an ordinary | and has
electric bell, having a key and switch by which it is thrown | comes te

into circuit.  In front of the box, which is of cast iron, I
seen the large disphragm, but even this has a more compli-

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-
casionally to supply the water which is lost by evaporation,
The roller, when not in use, rests in a trough of water, T

Fra, 2,

ment is connected to a ¢

urbon telephone, with no greater | shuddor,

the transmitter is not only perfectly reproduced by the mica
dinphragm, but its sound is so greatly increased as to consti-
tuto what in a speaker would be considered an unusually
lllllll \'tli('(‘,

Mr. Edison hus found that this instrument, like the mag
netle recelver, produces far more satisfactory rosults whien
working on un induction circuit than when it s connected
diroetly with the earbon transmitter; Le therefore ndopts the
plan of placing the receiving instrument in clrenit with the
secondary wire of an induction coil, the transmitter and but
tory being on the primary circuit.  Fig. 4 will explain how
the connoctions are made for a gingle pair of instruments,
In this dingram T is the carbon transmitter and R the elec-
tro-chemical receiver, B is the battery, and © an indaction
coil.  The undulatory charncter 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 indoction 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 eylinder and the platinum point which presses on it,
eanses a corresponding variation of the coefficient of fric-
tion botween the two surfaces,

The secret of the great power of the instrument, by which
it speaks with a voice to be distinctly Lieard all over a large
room, is that the mechanical motion of the dispbragm is
produced not by the clectric current, as in ull other tele-
phone receivers, but by local mechanical means, such as a
train of clockwork or rotation by hand; the electric current
merely controls the time when that mechanical force is ex-
ercised, and the amount which is brought into play. It
may, mechanically, be compared to a frictional coupling or
cluteh 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.

Swine In the United States,

A review of the pork packing season in the West, pub-
lished in Cincinnati April 3, shows the number of hogs
packed during the year ended March 1 to have been 10,
838,602, 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.

! -0

Sn;u as Pots,
Of all ungrateful, ill-conditioned, disagreeable reptiles, the
| black soake takes the lead, and, with the exception of the

.
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common water snuke, is the most pugnacious of all serpents
I over 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, wo at length succeeded
in getting it to a state of sullen, reluctant decency.
Its bite caused some blood to flow, but otherwise

sipedon) 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
soized it. The copperhead (Ancistrodon contortrix)
we had only in two instances. One was brought to
us half dead, and died thesame evening. The othor
we captured alive by placing the foot (well booted)
on the reptile's neck, and inserting the snake by de-
grees into a box. Tt was always an uncivil, untam.
able animal, utterly indifferent to the comforts and
allurements of civilized life. We contented ourselves
with letting him alono and looking at him through
the wire gauze front of his box. A large ratticsnake
(Crotatus durissus) was sent us from the Blue Mounn:
tains, but it had been so long in captivity before
reaching us that all the spirit was out of it. It bad
Jarge 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 sometimes not overdeli deli-
cately, still it never resented any of these liberties.

DRy 'm“ul”."“”y 1o be ralsed when the cylinder be- | Twenty five years have since passed away, yet, Ml:h'
0 dry to give the bost rosults, When this instru- | think of our tomerity in this instance, {t is never without a
What I did then with impunity T would not

battery power than two Fuller colls, any sound uttered into | now repeat for & million of money.—Science News.

amounted to mothing. The water snake (Nerodia:

{



A Telephone Twenty-oight Xears Ago.
T the Biditor of the Scientific American :
- Will you allow me to call attention through your valuable
. mwmw work relating to the telephone, which
those who know of it rogard as quite important in the his-
tory of this invention?
In the latter part of 1851, Mr. Edward Farrar, of Keene, |

Tt

N. H., quite recontly mayor of that city, was occupying
leisure momonts in trying to transmit sounds over a tele
graph wire, and actunlly succeeded in telegraphing music,
and used a true telophone as a recelver!

His friends have boen for some time desirous, in the inter-
ost of selence, that his work should be more widely known,
and in his own modest silenco, T have obtained his permis-
slon to make the statement of it,

Some three years after his first actual telephonic success
he had a correspondenco with the Professors Silliman, of
Yale Collego, 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 hopoless, and under that
tmpression and pressure of professional duties he lald it
aside. T have before me somo of that correspondence, and |
will quote from one of Mr. Farear's lotters a description of
his experiment, and a statement which shows how closely he
cunc to inventing a complete speaking telephione:

* 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 reed, into which the point dips when set in motion. The
reeds are connected with oue pole of a battery, and the cups

i
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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 4 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 other the electro-magnet, ¢, The boards were
seven or eight inches wide, about two feet long, and placed
balf an inch apart, and joined at the top by a strip glued
hetween 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 i the
recd and nrmature. A tune on the instrument will therefore
produce u tune on the armature,  What may appear some-
what strangoe, several different tones may bo heard when
chords are struck upon the instrument,

“The object of my ioguiry was this, If the current
power could be varied by some slight variation of o vibrator
to be affected by the atmosphere as the tympanum of the ear
iy, the supposition is that the sounds of the volee might be
reproduced by the means stated above(l)”

When it is remembered that Mr, Farrar penned the nbove

in Moy, 1854, it is to be regretted that he was turned nslde |
from o0 Interesting un inguiry at so eritical n point, nud that i

he did not take that one step which would have then pro-
duced the speaking telephone,

We believe Relss' telephone was made in 18061, ten years
later than Mr. Farrar’s.  Can any earlier work than his be
named? 8. H. Braoxerr,

Teacber of Natural Science, St. Johnsbury Academy,
St, Johnsbury, Vt.
S eetr——

| (invontor of the Roper Caloric Engine).
(14 feet long, 17 Inches wide, 12 inches deep, made of L{ inch | quantity, §10 cach,

Scientific Amevican,

o light, flat bottomed bout for the body, to guard against ac-
cidents that might ensuo from running into air holes, Un-
derneath this and about one-third the distance from bow to
stern, he placed o plank crosswise, about sixteen feet long,
which he securcly fastened to the boat, and to each end of
this plank was fastened large flat bottomed skates, the inner
edges being o little the highest. A heavy stout rudder was
next attached, on the fnner edge of which was also fastened
n large skate, but this was creased in the center, Sails, same

| 08 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 notice in

your paper of a recent date, & cut of a velocipede sleigh, |
the exact counterpart of one made by Mr, Bray thirty years
ago, und used by the writer when a boy. J. B. B.

—t

Stenmbont Smaller than thoe * Nina»
7o the Editor of the Sciontific Amevican :
That “smallest steamboat in the world " is larger than

one made and used years ago by 8. H. Roper, of this city
Roper's boat was

“cedar; and after going about the harbor and four miles to |
~sen, n8 fur 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 1bs. steam;
' 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 condensing, 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 |

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, 1870,

S

The Circle not Squared.
To the Bditor 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 dope. Rolling
a circle on o 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 haviog the inner and outer water spaces connected
at intervals at the top and bottom, has been putented 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, Logor, of Handsborough, Miss,
The principal feature of the invention s 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 boller projects in the same direetion and for the
same distance as the inner tube, and serves to indicate the
height of the water.,

Mr. Andrew Harvey, of Dotroft, Mica , bhas patented an
improved accessible joint, valve, and trap protector for un-
derground pipes. The joint is made large enough to ad-
mit u person, and it is necessiblo by o manhole from the sur-
face of the ground.

. —
Tho Tables Turned,

It 18 not muny years sinco the frolghtage of Atlntio
steamers wos almost wholly this way. We were lmporting
heavily from Europe, and with the exception of cotton we
sent little or nothing In return, In o recent lotter to the
London Z%mes, Mr. Duvid Melver, member of Parllament
for Birkenhead, and one of the owners of the Cunard line
of stonmers, declares unhesitatingly that from his own ex.
perience g a carrier, ho does not know of any nation whose
trade prospects at present nre so gloomy us those of Great
Britain, The depression In the United States and olsewhers
does not at wll appronch the depression there,  The British
exports Lo the United States nre comparatively nothing,

The Fast Ico Boag,
ntifle
three

N o Amaerican

years ago the past winter, Mr,
of Richmond, Ontario county, N. Y.,

r 17 yoars of age, constructed an ice Ix nl
whieh wus ful in all respects. It was used on
Hovcoye Lake, fo that county, and is said to have run at
the rate of 8 mile In o minute, when the ice was in good con-
dition and the wind falr. It was bullt as follows: He used

To the Editor of A
Fifty-two or fifty

Daniel Bray, then

a boy about 16 o
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either as regards volume or value,  The British food fmpors
tations are steadily Increasing, nnd the balavce of trade 1a
| 80 overwhelmingly sgainst Groat Britain that he seos nothing
| except ruin in prospect for homo Industrics, whethor manu-
facturing or agricultur), if the present stato of things s
|allowed to continue, The export trade from Liverpool to
the United States is so suall that whenever the restrictions
| on the importation of United States cattle are removed, gen-
tlemen who are prepared to put sdditional steamers Into the

l

used on & velocipede to travel about the streets upon. The | '

trade deliberately intend to make the outward voyages with
water ballast only, without joining in the seramble for the
little outward freight which other owners have been recently
carrying s ballast at merely nomindl 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
nuture of the work than to the fact that farmers’ boys are
usually expected to work as u matter of course, and without
any personal interest in the result. His efforts receive no
special recogunition 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" Inbor 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

>

The conditions are easy, and the awards are to be made
l)y 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 locs-
tlon of land, when planted, when and how many times
hoed when stalks were topped, if at all, when harvested,
and how much is rised, and as nearly as can be estimated,
the value of manure, and number of days” labor spent apon
' 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 furmer gets from twice or thrice the ground, will
not soon forget the lesson.
—_— e e——  ——
Collection of Meteorie Specimenns.
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 meteoric jrons. The total weight of the collection is
about twelve hundred pounds. The largest iron, procured
from Colorado, weighs 436 Ibs., 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 hetween 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
meteorie stones. Two monks in different places were thus
killed in Ttaly, and two sailors on shipboard in Sweden.”
—_— —,eere—
Helnrich Wilhelm Dove,
Heinrich]Wilhelm Dove, the celebrated meteorologist, died
April 5. Professor Dove was born at Liegnitz, Prussian
Silesia, October 6, 1808. He studied at Liegnitz, Breslau,
and Berlin. In 1820 he became & teacher, and afterward a
professor extraordinary in the University of Konigsberg,
In 1820 he was invited to a similar chair in Berlin, In 1887
he was admitted to the Academy of Sciences, and In 1845
beeame o 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 frst represontation 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 o metallic wire at the moment that
the cireuit of the principsl current fs completed. e was
Director of the Prussian Observatories, and made many uses
| ful reports.  He began in 1837 the publication of ** A Com-
plete Repertory of the Physieal Sclences,” in which ho was
to be asslsted by the most eminent men of selenco; but the
progress of the work was interrupted.  His book on the dis.
tribution of heat on the surfuce of the globe bas been trans-
lated into English,

ESEES s T s sk
Diphtheria in Fowls,

A fatal disease provailing nmong fowls at Musseillos is do-
seribod by Nicat and Garard to be very like diphtheria. Thick
falso membranes of yellowish color covered sometimes the
mouth and the pharynx, sometimes the exes, in one case they
woro found reaching into the bronehd, and affecting the lung.
One hen died the day aftor the fiest symptoms \M

others In threo and five duys, while some m&@
weeks. The hen s attacked ntters n peculine | &Mm
opening fta beak with difouliy,

nature have still more mﬂyhu
Iu & pigeon houss in Marsellles,
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A OONVENIENT BOX FOR ARTISTS, and the mechanism is permitted to operate again. The re- Negloct of Rest a Cause of Drounkennoss,
The accompanying engraving shows a novel and conve- | servoir is divided by hollow perforated or wire gauze parti-|  In the opinion of Dr. Jackson, *“the refusal to take proper

plent box for artists’ use, recently patented by Mr. William

H. Brownell, of Brooklyn, N, Y. It answers the double

purpose of a recoptacle for palette, colors, and other tools and
mnterials, and of an easel for supporting the board canvas

or tile upon which the work is to bo done.

The box, as will be seen by reference to the engraving,

consists of four sections, hinged together al-
teroatoly at opposite ends, and capable of clos-
ing compaotly togother #o as (0 be readily
carrlod by the handle.

When the box I8 opened for use it presents
the appearance shown in the engmving,
Everything contained in it is acoessible, und
it holds the board or tile firmly and in o con.
vonient position. A pin is provided for hold-
Ing tho rest stiok, and the whole affair scems
well adapted to suit the nceds of artists
cither in the field or studio.

- - eee— -
American Petroleum In Europo,

A digpateh received by the Dopartment of
State from Mr. James R, Weaver, United
States Qonsul at Antwerp, ecalls attention to
the serious and growing dissatisfaction now
felt in Burope 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 restriet the importation of refined oil by
the imposition of a heavy duty, or prohibit it
altogether unless it comes up to a high fixed
standurd. Either of these regulations would
be disastrous to the American petroleum trade.
An expert sent to Burope by one of the
largest of the American oil refining companies
to investigate the complaints says that the
difficulty does not arise from imperfect refine-
ment of the oil, but from the fact that the 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

tions, the outer spaces of which are filled with a fibrous or | physical rest, when tired from' labor, is one of the most j

porous materinl that absorbs the hydrocarbon and delivers it | portant and powerful in induelng a love for un(l‘nn lndn;'
to the air as It passes through. By means of this artange- | gence in the use of ardent spirits,  Men work till the u;
mont o large surface of hydrocarbon is exposed Lo the air [so tired that they cannot walt to feol sensibly rested l)yy g:)
passing through the apparatus without the necessity of keep- | cesses of ('lmnz;' going on in thelr systoms from sunpnnrlo;

ing In the reservoir a large quantity of the liquid. It is [of labor. They either want to work more hours than they
are able to do; or when they have doue ag
much as they foel themselves at liberty to do,
they are go tired that thoy cannot rest.  They
get rost, therefore, in artificial ways, by re-
sorting to eating and drinking, Some get
rested by drinking tea, ofhers by drinking
coffee, others by chewing and smoking to-
biceo; but the grent 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
full back on stimulants Instend of {he intrinsic
vitalities of their bodics, They therefore are
lifted up into false conditions, Aceepting
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 dirense,”

There can bo no doubt that the neglect of
physical rest is, na 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 stimulute
too much do 8o not because they have no op-
portunity to rest, but because they spend in
dissipation the hours they should and could
devote to sleep.

N —

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 ity Times the following letter
ARTIST'S BOX.. regarding Commander Cheyne's plfn for

reaching the North Pole by the use of bal-

earlier quality, and that it cannot be improved by more tho- I stated that this apparatus effects a saving of over eighty per [loons. The venerable Professor says: Nothing could give
rough refinement without great additional cost. The whole | cent in the expense of lighting. me more pleasure than to be one of the explorers. I have
question is about to receive special attention at Bremen, | Messrs. Pew & Wearts inform us that at a recent test in 'such a confirmed belief in the habitableness of the Polar ar-
where a general assembly of delegates from various parts of | the Western Union Telegraph Office, Philadelphia, the gas ] chipelago, and of its unigueness us to climatic and comforta-
Europe will shortly be convened to consider the complaints | meter registered one foot per hour for each burner, instead | ble conditions, that I believe no one would want to get out
and difficulties, and decide upon such remedies as the cir- | of the usual six feet, or only six hundred and twenty-five | of it that ever got into it.

cumstances demand. Mr. Weaver warns American refiners | feet, during five tests of five hours each, as compared with| We know that it is surrounded by an ice wall that is in-

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,

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 yecar aguinst its glacial
sides. 'The earth of necessity
is becoming more oblated all

bowever, an apparatus has the time, if there is any truth
been patented which looks in the law of motion as we
toward the solution of the comprehend it, and whatever
problem in another way. We theory we may adopt as to jts

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

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-

gus from a light hydrocarbon mation.
by the admixture of a suitable An clectrical mystery sur-
rounds the North Pole region, -

quantity of common sir, or it
may be used to enrich the or-
dinary illuminating gus. The
maching is quite simple in its
construction, although the
few wheels shown give it the
appearance of complication.

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

There is, however, nothing of the scientific master minds
fine or intricate about the of the day.

gearing; it is driven by a For over s hundred years
weight, and Its sole office is the most daringlndp&!'“ﬂl‘-
10 work two small diaphragm ing efforts have been made to
air pumps, A, B, through the enter this basin. That it
medium of the erank, con- PEW & WEARTS' CARBURETER. : must be an uchll’dm the
necting rods, and working mpo.oftheuﬁhuﬁiiuw

beam. These pumps force air through the regulator, C, |seven hundred and fifty feet, the amount usually con:|tion, In connection with the equatorial heat in air and water,

into the large reservoir above. When the maximum pressure | sumed,
i8 reached the raising of the flexible disphragm in the regu-

do strongly attest; and that it must be a delightful country,
This system I8 covered by three United States patents, | the circumstances of its existence verify. It cannot be very

" lator carries upward the brake lever, D, bringing n brake | issued since the first of the year to Mr. Pew. cold in the long winter night, as there must le‘&'

sgainst the fly wheel, E, and stopplng the action of the
pumps, When the pressure diminishes, the brake falls away, | 230 Broadway, Now York.

For further information address Messrs. Pew & Wearts, | mosphere pervading it from the pouring in of the equatorisl
heated submarine gulf streams. Nature is sufticient for all




and any 1o the existence of animals, and what of it
Is buman's should be disposed of by hiberuation for three or
four months In the year. Why, Mr. Editor, It does me good
Just to think of the thing, and to go nto it would more than
refuvonate mo for another three-score and eloven.
Joux Wine,
Elm Qove Oottage, near Loulsiaos, Mo., April 2, 1879,
S————— el e s
IMPROVED BARREL FOR BREECH.-LOADING SHOT
OUNS.
The accompanying engraving represents an fmprovement
in riflo barrels for brecch loading shot guus, recently
patented by  Mr.  Joshua

The rifle barrel, B, s
fitted to the shot gun barrel,
A, und provided with a longl-
tudinal rocess for recelving
the slide, D, In which is
pivoted u lover, B, having at

shot gun, the flange formed
on the end of it entering the
rocess made o the shot gun

Scientific dmevican,

seized, even when their surface affords no purchase, either
to the hooks with which ita tarsl are armed, or o the claws
which it employs to kill the birds and the anolis (s kind of
tree lizard). The obstinacy and bitterness which it exhibits
In combat cease only with Its lfe. Some, plerced twenty
times fo the corselet, continued to assall their adversaries
without showing a desire to escape. — Wood's Natural History
- —> 4O ————
The Peanut Crop.

The followlng fucts gathered by & Virginia peanut dealer,
sud submitted by him to the Commercial Bullotin, show the
pesgut crop to be of much greater importance than most

burrel for the reception of the
cartridge flange. The car
tridge 18 now inserted and the
gun I8 used in the ordinary
way. After the discharge the

STEVENS' RIFLE BARREL FOR BREECH-LOADING SHOT GUNS,

Unconsidered Uses of Wood.
The Loudon TYwmber Trades Journal notes that there are

countless ways in which wood is belng consumed, besides
the larger uses for fue), bullding purposes, and the like: and
that in the aggregate these uncounsidered uses amount to &
serious drain upon the forests, while Jittle or nothing is done
to insure a supply for future demanda.  The enumeration of
the special uses of wood in the arts forms a very interesting
chaptor. One of the principal uses of the wood of the holly,
dyed black, s to be substituted for ¢bony in the handles
of metal teapots, ote,, und the strong stralght shoals, de-

prived of their bark, are made into whip bandles and
walking sticks, The lime
troe forms the best planks for
shoemakers and glovers upon
which to cut their leather, and
is extensively used in the ma-
pufscture of toys and Tun.
bridge ware, and by the turn.
or for pill hoxes, ete, ; and the
inner bark is made into ropes
and matting., The sycamore
furnishes wood for cheese
and clder presses, mangles,
ete.; andr=when the wooden
dishes and spoons were in
common use they were most-
Iy made of this wood. It is
used now also in printing and
blenching works, for beetling
beams, and in cast iron foun.
dries for making patterns,
The yew is used by the turner
and made into vases, snufl-
boxes, and musical Instru-
ments; and it is & common
saying nmong the inhabitants
of New Forest thata post of
yew will outlast a post of iron.

barrel of the gun is tilted down, and the extractor starts the lpeop]e imagine. During the past five years the Virginia | Where it is found in sufficient quantities to be employed for
rifle barrel out of the shot gun barrel; this operation moves | | erop has ranged between 225,000 bushels and 780,000 bush- | works underground, such as water pipes, pumps, ete., the

the slide, D, slightly and starts the cartridge shell, Should
this prove fvsufficient 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 |

els. The lowest crop of Tennessee was 175,000 bushels; the
highest, 305,000 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-

yew will last 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

this kind must provoa uluablo wqulnltlon for the sportsman, i |ing to 1,405,000 bushels. The estimated crop of the coming | picceu and musketsare also stocked with it, and beech staves

. THE enn cnurmn. iy
The great erabspider belongs to the typical genus of this |

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-

family, and is one of the formidable Arachnida that are said | ,mon prime, strictly prime or choice, and fancy. The prices

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 the spider race.
All spiders are earnivorous, 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 belpless
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 8 humming-
bird, which it seems to have taken out
of its nest. She 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 acicularia
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 illustrstion 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 repeatedly 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
voleanie 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 (4. ¢., humming birds) and the certhia flaceola (a
bird allied to our common tree creeper). It usually takes
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 cateh 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

advantage

for nuts -during the present season, on a basis of prime to
strictly prime, bave ranged s follows: October 7, first sale,

new crop, at $1.25; and during the rest of the month at.

CRAB-SPIDER, OR MATOUTOU.

£1.20 to $£1.10. November—Sales during month at §1.05,
£1, 85 and 80 cents. December—S80 and 85 cents.  January
—735, 80, and 85 cents.  February—S3 and 80 cents. March
—80, 8314, 85, 90, 921¢, and 95 cents,

Important and Excellent Appointments,

The appointment of Clarence King to the Direcctorship of
the Consolidated National Surveys was confirmed by the
Senate April ‘8. 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 scceptably.

for herring barrels are not unknown. 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 equal to 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 foel
it stands in the highest mank, 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 Russis, 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 3 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 spirita.
ous particles of the wine contained in
them. In Switzerland 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
carth 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 tronghs
for the use of cattle, for corn shovels and wooden dishes.
Shellbark hickory provides baskets, whip handles, and the
backbows of Windsor chairs. The pignut hickory is pre-
ferred to any other for axletrees and ax handles. m*
maple is used by wheelwrights for axletrees and
for lining the runners of common sleds DQ!
for the handles of light tools, such as small
ete. lnthocmntryltfnmhbuh‘m- n
can farmer, and supplies the harness of o qu,g

Soef




264 Scientific Amervican,

[APrIL 26, 1870.

——————————————————————
js selected for the handles of light tools, for small screws, of thc" « Mechanical Dictionary:” ** Agricultural Imple
. d is most proper | ments,
r:::p‘;c-‘“?m ';?:I':’::du:;;::‘;ﬁnde of rull;)lrz;‘l The reports are mrcfull:v collulv(.l and indexed l‘;_v the Com-
and when saplings of hickory or white oak are not to be missioner General n.ml 3\'1" be delivered to the Government
found, hoops, particularly those of rice casks, are made of by May 1. They will fill four vr')luuQu-s.rt)_\;ul octavo, uni-
tho young stocks and of branches not exceeding one inch in | form with the reports on the Paris Exhibition of 1867 and
diameter. Its twigs are exclusively chosen for the brooms | Vienna of 1878, e e
with which the streets and courtyards are swept. Thetwigs| Tt is to be hoped that llm' printing of these n»pnns'\\xll
of the other species of birch, being less supple and more not be long delayed. The mdusm.ul world moves rapidly,
brittle, are not proper for thisuse. Shoe lasts are made from and such reports soon become practically unnquutcd..
birch, but they are less esteemed than those of beech, Im-| The Commissioner-General lm's lm.nml from lln'r Director-
mense quantities of wooden shoes are made in France from | General of the Exhibition that in spite of delays in the exe-
the wood of the common European alder, which arescasoned cution of the medals, he may expect the medals at an carly
by fire before they are sold. The wood of the locust is sub- | date. As soon as received they will be forwarded to those
stituted for box by the turpers in many species of light work, | to whom they were awarded. '
such as saltcellars, sugar bowls, candlesticks, spoons, and | The Commissioner-General expects to close up the affairs
forks for salads, boxes, and many other trifling objects, | of his office by July 1. It appears that there will be a hand-
which are carcfully wrought into pleasant shapes and sold | some sum to the credit of the Government out of 'Ill'(: $190,000
at low prices. The olive is used to form light ornamental appropriated for a proper representation of the United States
articles, such as dressing cases, tobacco boxes, etc. The at Paris.
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.  Also shoe-
makers’ lasts are made of it equal to beech, and for the
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-
wubs, 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 sphit into two parts.  The wood also supplies good char-
coal. The red 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; serews of bookbinders' presses, hickory
and dogwood; hatters’ blocks, sour gum; corn shovels, but-
ternut; shoe lasts, beech, and black or yellow birch,

To attempt any comprehensive review of the list of Ameri-
can applications would require another column or more.

Reports on the Paris Exhibition.

Governor McCormick, Commissioner General to the Paris
Exlubition, 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
Administrative Bureaus 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
Cambrna Iron Works and President of the American Iron
and Steel Association: “* Iron and Steel.”

Donald G. Mitchell (Ike Marvel), of Connecticut; ** House-
hold Furmiture 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. Andcm).n, of Virginia, of the Tredgar Iron 1o be seen & large vase of Japanese origin, several feet high,
Works: * Transportation.” and of great beauty. In Europe gray pottery was first ma-

George W. Campbell, of Obio, grape grower: “ Horti- | nufactured in Germany, in the provinces of Saxony, Bohe-
culture.” mia, and Silesia, at the beginuing of the Renaissance Period.

John J. Woodman, of Michigan, President of the Michi- Later, Boettcher manufactured gray pottery at Meissen, pre-
gan Grangers’ Association, and practical farmer: ““ Grains.” | vious to discovering the art of making porcelain,

A. J. Sweeny, of West Virginia, Mayor of Wheeling, l Our engraving represents a vessel, probably used to hold
artisan expert: ““ The Latest Devices in Machinery.” | water or wine, of Silesian origin. It shows claborate orna-

Bamuel Dyshart, of Dlinois, stock raiser: * Live Stock.” | ments of different colors, in relief, on a sky-blue ground. It

Thomas E. Jenkins, of Kentucky, Professor of Chemis- | js now at the Louvre Museum, and illustrates well the artis-
try: “* Chemicals.” | tic taste of that period.

Floyd B. Baker, of Kansas, Editor of the Zupeka Com- | - = e e— —— — —

maonsecalth; ‘* Forestry." NEW AGRICULTURAL INVENTIONS.

==
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GRAY POTTERY.
The composition of that class of potter's ware designated
as “gray " pottery was known thousands of years ago to
the Chinese and Japanese. At the Louvre, in Paris, thereis

:

GERMAN GRAY POTTERY.

)

. ?'swcp( away by sudden floods, their remains mingling con

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 the shovel strap separate from the
shovel blade, and securing it by rivets in a countersink
formed in the blade,

A mnovel churn, that agitates and serates 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 concave rotary 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-
verl a portion of the panels into feeding racks for cattle, has
been patented by Mr. Louis Prince, of Nashville, O,

—~ - -G

The Fate of a Herd of 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 2,500 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 decp. When the
| front file, which was stretched out a quarter of a mile in
[length, bad nearly gained the opposite shore, the ice sud-
1 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 all in
{a beap. 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 berd 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

fusedly in quiet basins.
- ———tre——————
[ 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
i 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 imports 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 mill of Tam:
| merfors, the only one in the country., It has five turbines,
‘and employs about 900 bnnds. 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 thom an ad
vantage over such distant provinces as Finland.

ol

Curlosities of Bismarcids 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, *“T lost conscious
ness,” he says, ““and when I recovered it I bad only hulf.
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

Jumf'n D. !lnguc, of California, mining engineer: ** Mines| An improved seed planter, having a rotating hopper, | said the groom bad fallen with the horse, and they should go
and Mining." 3 which rolls on the ground, and in which there are a number  and fetch him, and be became angry when they would not
Plerce M. B. Young, of Georgia, planter: “ Cotton.” of =eed pockets, which deposit seed in a furrow formod hy | do that (because of o sign from bis brother). He scemed to
.Arbﬂldcs Gerard, of Louisiana, inventor: “Steam En- | a plow or furrow opener, has been patented by Mr. Willinm | be himself and &t the same time the groom.  After cating
gives. J. Ellis, of Oukland, Ga. |and sleeping he was all right next morning. He points out
. Joshua Q C""l."llﬂ'flui". of Maine, President of Bowdoin | Mr. John Clayton, of the Grange Farm, Clayton (Brain. | that he had done all that was necessary in a practical respect:
(’0:,"';5:"("'":; “‘ _‘“""’{"\"{" f‘f 5_"“""1." l':‘l'l"_"ll"ll-" erd P, 0.), Minn., has invented nn ilnprn\'t'ln'cul in gung | herein the fall had cansed no confusion of ideas. **loshort,
l‘ﬁd .ul ";“Lll, of Missouri, mining engineer: “ Techni- plows, the object of which is to regulate the width of the it wans a romarkable illustration of the faoct that the brain
cal Behools 3 cut or furrow of the plow, so s to suit the power of the dif- lodges different mental powers; but one of these had been
The f"“".‘“";: ""f""‘l reports have been requested from | ferent teams that may be used, and to sccommodate it to | stupefied for some longer period of time by the overthrow,”
lluuumr:\' Commissioners appointed by the President on the | soil in which it is used. The plow is nlso provided with an = o
2 m;m'mulum u.)f the ”U\'l'rltnr- of States: adjustment for varying the depth of the furrow Tue Avricax Canue.—The steamer Kangnroo.wlthplﬂ
Williwm | Hlukf:, of ('Ihlll'ﬂ-'”l'lll, Editor of the Reports An improved rotary plow colter, which is provided with 'of the cable to be laid between Natal and Aden,lon the
of %Iw l(t'pr--,-a'l:lul‘lnll uf' l!u- United States at the Paris Ex- | means for exeluding dust and dirt from its bearing, has been  Thames April 7 for Natal via the Suez Canal  The Natal
b'llnlum of l-‘“_iu (»mmm-:mn--r of the United States at the | patented by Mr., John Clayton, of Brainerd, Minn, and Zanzibar section will be open for business in July.
Vienna Exposition In 1873, and Commissioner to the Cen-|  An improved cutter for plows, which is designed 1o shield This will place South Africa within a week’s oommunlc&
tennial Exposition at Philadelphis: * Ceramics the mould bourd, and lessen the wear of the plow, has been ' tion of London. The remainder of the line will bo com-
Edward H. Koight, of the Distriet of Columbin, Editar | patented by Mr. Charles W, Twigg, of Fiocastle, Ind. It pleted before the end of the present year. s
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OLD HOMES MADE NEW,
It I8 sometimos vory dosirablo that an old houso should bo
maude ovor,  But very ofton such remodeling costs ns much
ns nn entiroly now structure; sometimes It costs more, The
rouson of this In doubtless that tho alterations aro mude
without suficiont forethought; they aro made ns thoy sug-
gost themsolves one after another,  And whoen all is dons it
s an old house wfter wll; the alterations do
not seem worth what has been expended to
offect them, and the owner Is disgusted. Moro
cnroful planning would have prevented mis-
takes, produced better results, and lessonod
the cost,

We have before us o book* designed to aid
any who wish to make an old home intoa
new, which, as it helps to disseminate true
idews, is welcome. By the courtesy of the
publishors wo present the illustrations of the
present artiolo.

The author of this hook says very justly
that whether o 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 & solid and
substantial character s to render its destruc-
tion unadvisable; or unless its prescrvation 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 possible be secured at the least expenditure of
labor and detail in design.

In our judgment the author has been gencerally very sue-
cessful in these projected alterations. The illustration we
present is, perhaps, one of the least striking,
and yet any one can se¢ 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 & commonplace building. It was in ex-
cellent condition as regards its materinls, and
large, airy rooms with open fireplaces, and a
generous hnll, The wish was to improve its
appearance without destroying the date and
chardcter of the building. A veranda was
added on one side; a projection on the first
floor gave a bay window, continued in square
form above, and breaking the roof with u
gable. Portionsof 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 o hall that should be
an attractive 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 brickwork 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 stuircase by a newel
column, finished with brackets. The
whole muakes a picturesque and comfort-
able apartment, a vast improvement on
the ““entry,” which is really all that our
halls usually are,

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

B e S—
A Possible Cause of Unexplained
Fires,

In & discussion of obscure causes of
spountaneous 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, & 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 floor below., A
similar aceident took place two yearsago,
and in consequence M. Cosson had the
boards sdjoining the air-bole replaced by

a slab of marble. The boards which now
ignited adjoined the marble. The heat 1o
wiiich the boards were subjected was, how-
ever, very moderate, being only that of warm air at 77° Fah

Nevertheless, M. Cosson
heen slowly carbonized

snid the wood had undoubtedly
Being thus rendered extremely

e 4 Old Homes Made New.”™ With Explanatory Text. By William M
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porous, o rapid absorption of the atmosphere had resulted,
and sufllcient ealoric wis thereupon produced to originate
combustion, The dangor thus disclosed, said M. Cosson, in

{ ono to which the attention of builders ought to be directed

{ In the Instance inquestion, M. Cosson was able to extinguish
[ the fire with u little water, us he was present and witnessed
| It beglnning; but had it occurred at night, during his ab-

i i
folgh
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VIEW BEFORE ALTERATION.

sence, it would undoubtedly have completed its work of de-
struction. M. Faye stated that at Passy, a few days before,
u similar case of spontancous fire, due to the action of the
warmth from the air-hole of & 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 ox-
tremely divided condition, of energetically absorbing air
with the generation of heat. In powder factories the pul-

-

——

AT T
VIEW AFTER ALTERATION.

verized charcoal will often take fire spontaneously.
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
us that of crushed charcosl. In this state it condenses the
air and takes fire. M. Dumas said that he had known a case

LT
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A REMODELED HALL,

where a beam in a cart shed bad taken fire in this way. For-
morly, in the theaters, the lamp boxes, filled with rofuse,
frequently ignited spontaneously in this manner, The ofly
dust and débris condensed the oxygen of the alr.  In works
whoere Adrianople red isapplied to cotton, impregnated with
falty matter, spontaueous combustion frequeptly ocours.

It isfor | two at a time.

M. Dumns also elted o singular oceurronce in the studio of
n painter, which he had witnessed,  The artist had taken
some cotton wool to wipe s pleture,  He rubbed the oily
surface of the paluting for some time with the poronus ma-
terisl, and then fung it from him; the cotton spontancously
ignited during its passage through the air, It is well to
remember, coneluded M, Dumas, that extremely porous or
minutely divided matter, conducting air, in
enpable of instantly producing o very eleva-
ted temporatire,

-

English versus American Castings,

A writer in the Engineer (London) endess
vors to sccount for the suceess of American
fronware in its competition with the home
products of England. This competition, the
writer says, I8 to be found in every ironmon-
gor's shop in town and country, and particu-
larly in furnishing ironmongery stores. ** If
wo sk for locks, gas stundurds, roller-blind
fittivgs, small brackets, hooks, and hat pegs,
domestic apparatus and tools, substantial toys,
and very many other things, we are shown
Amgerican 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
cleanly turned out sy nre these 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 serow
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 nre 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 affect the
ironmonger, and which explain why be 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-
nufscturer 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 Jabel 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

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-
ers, 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 balf American articles, recently as
sured us that he had, from the saving of
Jabor in this way, been able to dispenso
with about one fourth the assistance he
would otherwise have required for the
increased business done in small arti-

cles.”

The Nevada Palut Mine,

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

American Flour In Turkey.

Mr. Heap, the United States Consul Ge
neral at Constantinople, advises the De-
partment of State that a demand for

American flonr will probably arise during the year in Tur
key. Asa large proportion of the flour imported will be
for transportation on animals into the futerior, 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 hundre!
pounds each. % ol
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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 cach
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, futnishing 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 scross
the wide level valloy, are those stupendous masses, Massive .f
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 marvelous seale.  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 Californin,
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

causes the disagreeable odor always experienced in the pre-
gonce 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 cirenmstances stimulate their development,  The germs
are o 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 in transit 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 suflicient to render its develop-
ment assured.— Lextila Manufacturer.

What Cnme of one Hive of Boees,

In a memorial 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 u 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, there were shipped

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 i
advanced a thousand per cent in three or four months, Such
is Leadville at a glance.—Denwer Nowes,
—— ——t @~

’ Spontancous 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, s portion of the boarding of the floor |
spontanconsly 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 a slab of marble. The boards
which now ignited adjoined the marble. The heat to which
the boands 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- L
ized. Being thus rendered extremely porous, a rapid ah- i
sorption of the oxygen of the atmosphere had resulted, and |
suflicient caloric was thereupon produced to originate com-
bustion. The danger thus disclosed, said M. Cosson, is one
1o which the attention of builders ought to be directed. In |
the instarfee in question, M. Cosson was able to extinguish |

its beginning; but had it oceurred 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 oecurred at the bouse of one of his friends,— Manchestor
(Eng.) Cotton,

.o —
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. Fow, probably, of the mil
lions thus borne by the winds find fit babitats 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 clreumstances in
which lhty are deposltl:vl are favornble or otherwise The
plants, however, are purely pamsites, finding their ohief
habitat upon organic substances, either vegetable or animal
And they 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 rrely uniform in
shape. Contrary to nearly every other kind of vogotable
life, they absorb oxygen and exhbale carbonic acid,

from that port 78 barrels, 1,058 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 cases, and nearly 20 tons. He who would strike out
(from the census report) the item of honey, could not have
known, 8o great hus the interest in this product become, that
many people in California have from 500 to 1,000 hives, and
that over 100 people in one county have each more than
100 colonies of bees. According to the London News of
January 18, there arrived in November, at Liverpool, 80 tons
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' " Ibs. an-
nually.

Westward Progress of the Imported Cabba; Worm.

In 1869, in my second report, in treating of thi. nsect, T
remarked, “There is every reason to fear that it 1 uy some
day get a foothold in our midst,” after showing that it
was then confined to certain restricted parts of Canadaand
New England, and had not spread west of New York. It
bas been making further progress westward every season
since. The past year it has done considerable damage as
far west as Chicago, and T have also received good testimony

that it was observed around St. Louis. I bhave given my !

reasons in the report referred to for believing that it will
prove much more disastrous to the cabbage fields around St.

which has always been with us, and has done, at times, con-
siderable damage; and I refer 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, judicionsly applied, though 1 Ib. of whale oil
soap, dissolved in about 6 gallons of water, or even astrong
tar water, may be used tosdvantage. The application should

effectual when the worms are young.

As preventive measures, the worms may be induced to
transform under flat pieces of board Jaid upon any ohject
that will raise them about an inch from the surface of the

| ground. These boards shonld be examined every week and

the transforming larve or the chrysalids destroyed. The
butterflies may also be captured by hand nets and pre-
vented from laying their eggs.—Professor C. V. Riloy, be-
Jore the Mo, State Horlicultural Sociely.
O r-—
Borers In Apple Trees.

Now i8 a good time, says a writer in the Rural Sun, to cut
out these pests where they have not been attended to,

A fow days ago T went over an orchard that has fallen
into my hands, and in ono 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 diametor. In some
instances these were found running up the trunk six inches,
and not over an inch apart parallel. It takes very close
searching sometimes to find them, Sometimes o thin wire
can be nsed with good effect, when the knife and ehisel can
bnrdly reach them.  In guite a number of instances T found

This | that tho spotted woodpecker had done the work for me, ‘ultimately be generally ndaopted in the Southern
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| They seem to know just where to find them when abave

| ground, and rarely fail to bring them out,  They newl not
peek a large place atb all times, as thelr hard pointed, burbed
tongue can be inserted and haul them out, It ahould be o
rule among all to let thege 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
hieal up if not too severe,

Flowers in Winter,

‘With but little trouble, says a correspondent of the Country
Gentloman, any person can keep up a constant succession of
| beautiful flowers in the house from the holidays until the
| season 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 folinge are not so strong and luxuriant. After
bringing them to the warmth the bottles should be filled up
with fresh water every day.

When treated in this way, all the following named shrubs
bloom nicely: Daphns mezereum, Forsythia, Spirea pruni-
Jfolia, Deutzia gracilis, Lilac (white and purple), Pyrus ja-
ponica, Syringa, Wiegela, and many others. The twigs of the
Cercis 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 different colors. Be-
ginning early in the winter with the Daphne aund the For-
sythia, they being among the first bloomers of spring, T tie
a few twigs together with a soft woolen string (if tied tight
itstops the flow of the sap), put them into the bottles, and
give them plenty of light and water, and in two or three
weeks 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-
lecting from this shrub, or no flower buds will be obtained.
I now have Forsythia, Spireea prunifolia, Lilac, Deutzia
gracilis, and Daphne eneornm in full bloom, making a beau-
tiful display in the window.

o e

The Trado In Birds,

A busy but quiet industry in this ecity 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 gencrally brought from the Hartz
mountain region of Germany. From the arge dealers a
fine male canary, with a good voice, can be bought for §3.
Choice specimens, with extraordinary voeal powers, bring

§L.

the fire with a little water, as he was present and witnessed ‘ Louis than the southern cabbage worm (Pioris profodice), 'mand. Those whose vocal powers are well developed are

sometimes $10,  Female birds for breeding purposes sell for
Next to the canary the mocking bird is most in de-

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 tmined. A good whis-
‘tler is worth from $25 to $40. The goldfinch, chaflinch,

| nightingale, lark, and the linnets and thrushes are also prized

'as songsters.  Of other birds not songsters, thirty different

’ spocies, kept as pets for their beauty or acquirements, muy
| be found in market. Of these the parrot is most in demand.
be made several times during the year, as it will be most |

A well trained bird, of either the gray African variety or
the groen American, is worth $50, or oven $100. The most
brilliantly colored birds are the Austmlian paroquets and
strawberry finches, '

Sod Fences. :
A Lonisiana 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 75°. The soil from ‘benesth the sod
|exactly fills the space between the erected sods, leaving &
three foot ditch on cach side. On the top of this sod-and-
' w0il fence, which is four and a half fect at the base and three
fect high, he plants cuttings of the Macartuey 3
"are protected by a panel of boards. This fer
in the reach of any man who will shoulder
work, possesses the advantages of an impassable ban
| permanence, of not needing repairs, ot'dnlim@.}
being o most beaatiful ornament.  Mr, Joffer
'have inclosed a section of his plantation
|acres, and at one half the cost of n stake
thought that this most economical and
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INVENTORS. .
‘than thirty years, and the pre-
one hun thousand applica-

Lathes for Jowelry Manofacturers.

For Soll Wrought Iron Heams, ote,, seo advertiso-
menk,  Address Union Lron Mils, Pittaburgh, Pa., for
lithograph, ete,

Tue Ramway Buions, a bandbook for estlmating

ts e m_ the the probable eost of Amneriean Raltway Conatroction and
 his cuss will b filod 1n the Putent Of. Equipment, by W, J, Kleolls, 0. 1, of 331 puges, printod
; en il tion, in whioh tho toes 90 e toned paper, bound In morooea s snt on recelpt
i tho modo)— Of price, $.00, Address, The Ballway HReeord, 97 Park
: the papen nro | Row, New York.
rooo] y mall, 50 thare I no delky tn | Use D. L' now soldoring flox g solld sticks; suporior
a complaint wo ofton hear from othor substitute for aoldino tarolaliing or corroding; eany to
Dthir navaAntage (o the taventor I seonring  apply; cheap.  Addross, 1. L., Box 9, liriatol, Conn,
through the Solentifie Amorican Vatent | Presses, Dies, sud Tools for working Shoot Metal, ote,

'.‘*ﬁl"‘mi“ "'l "':"""! 18 pruit & other can tools. Dliss & Willistms, I¥klyn, N. Y.
for the salo of the patent or manu.  Niekel Plating. —A white deposit guaranteed by uslng
01 the artl A synopsis of the patent laws Ourmaterial. Condit,Manson & Van Winkle,Newark NJ.,
:iwmm bo found on another page, | Hydmalic Elevators for private hoases, hotols, and
Abroad are mvited 1o writo to this office for prices,
w_uu_xhummmwmimm
d AMUNN & CO., oMo SCLENTINIO AMERICAN,

— -

- Rusiness and Personal,

| The Lathes, Planors, Drills, and other Tools, new and
socond-hand, of the Wood & Light Machine Company,
| Woreestor, are helng sold out very low by the George
Place Machinery Agonoy, 121 Chambors 5., New York,
Hydraulic Presses and Jacks, new and second hand,
Lathos and Machivory for Pollabing and Bafting Motals,
E. Lyon & Co., 410 Grand St N, ¥,

SRR Solld Bmery YVulcanite Wheels—The Solid Original
mmummwwn One Dollar Emory Whool — othor Kinds imitations and lnrg-ll?r.

@ tne for each Insertion ; about Aght words to a line. | Cantion.—Our name 1 stamped 1o full on all our bost
‘m.wuw at publication | Standand Belting, Packing, and Hose, Buy that only.
e o TR o “mw]mmumebm New York Belting and Pack-

ing Company, 57 and 3 Park Row, N. Y.
Satton's Patwent Palley Cover—If you are losing Portland Cement—Roman & Keeno's, for walks, cis-
vower got i again by using these covers,

erns, foundstions, stables, cellars, bridges, resorvolrs,
S Sawe o you are and find “.cmmmm broweries.ote. Romit & conts postage stamps for Practi-
will mako In your work by adopting a positive remedy. |

cul Trestise on Comeuts. 8. L. Merchant & Co., &
Send for a clrcular. Address Joseph Woodward, pro- Rpondymy, Xaw Xovk.
prietor and manufacturer, P, 0. Rox 8419, Now York,

Needle Pointed Tron, Brass, and Steel Wire for all

Mo Bost reanits are obtatned by the Imp, Bareka Tup. | PUPoses. W. Urabb, Newark, N. J.
bino Whool aud Rarber's Pat.Pulverielng Mills. Sonafor | Gulland & Co's lmproved Hydmallc Elevators. Office
desoriptive pamphlots to Barber & Son, Allentown, P, | 29 Broadway, N. Y., (Evening Post Bullding, room 22)
The Rallway Record, a journal of practical enginoer- | Pulverizing Mills for all hard substances and grinding
1ug and raflway nows, 25 pages, sont postpald one year on  Purposes. Walker Bros. & Co.. 2 & Wood St., Phila., Pa.
receipt of prico, 2. Address, The Rallway Record, 87| Mannfacturers of Improved Goods who desire to bulld
MM.#Q’\’“ up a lucrative forelgn trade, will do well to insert n well
Valves and Hydrants, warranted to give perfect satis- | Asplayed advertisement fn the SCIENTIFIC AMERICAS
faotion Chapman Valve Manuf. Co., Boston, Mass., | Export Edition. This paper bas 8 very large forelgn
Kimball's Catarrh Clgarettes, an instantancous relief | Croiation-
and & ploasant smoke. They contaln no tobaceo. m&?::dnb‘l‘-wnsih;krmu
Dead Pulleys the running of loose palleys | 3= oie- J.Dickinaon, & Nassau st., N. Y.
nnd Lhel Beten. Sontred from amy polnt.  sond for | - Flint, Fitchbare, Mase., Mfr. of Saw Mills

e

soouring of patents  public bulldings. Burdon Iron Works, Brookiyn, N. Y, |

' Amerlean Wateh Tool Cowpany, Waltham, !lu--‘ (1) G, R. P, asks: What Is the bhest mmnml!

for flold asesying aod minemlogioal handbook for, one

| with somne  theoretical kuowledge of the subject? A
Consult the works of Professor Blossom and J, de 1
| Jickotts, Bchiool of Mines, Columbla College, New
York,

(@) R, A, F, nsks what the size of the

' ports leading from the steamn chost to the eylinder of an

enpiie whonld be, 946 Inch bore, 4 Inch stroke, A, 34
Ineh by N Inch long,

(1) B. A, B, nsks: Is thore noything that
prevents hard water from foamiog In the boller? A, In-
trodocing o snall quantity of ofl or petroleam bas »
tewmporry beneficlal effect,

4 0, H & G. W. H ask for the rule for|
| ealeulating the horse power of an engine, A. Multiply the |
area of the plston by the average pressare per squaze inch, |
and that product by the speed of the piston In feet per |

winate, and divide by 83,000; quotient is the horse power,

) P, O. 8, nsks: 1. What kind of rubber
Is used for rubber stamps, and how s it propared to re-
colvo the Impression? A, Porified gum rubber (esout
choue) s sottoned by gentle heat, and while o that con-
dition about b per cont of sulphur s tharoughly incor-
porated with It by o kneading process, 2. Wil the
rubber nsed by dentists answer the purpase? A. Noj It
usually contalns an excoss of sulphur.

(6) “'SBubseriber” writes: Sunday night,
March 10, o hard rain fell in this section of country.
| "The next day and for several days after there could be
| peets & yellow substance very much resembling pal-
| verisod sulphur. A few pronounced it egge. Your
| opinion Is desired, A. Jtis the pollen of the white plne
| (pimosr atrodrs),

{7) B. asks if there are any compressed
alr engines manufactured in the United States, and if
so where and by whom? A.If you mesn engines
driven by compressod ale, there have been some bullt by
way of experiment; we know of no party who makes »
business of bullding them,

(%) W. K. H. writes: We have a 10x24
engine, driving wheel 94§ feel, saw pulley 13§ feet,
diameter of saw U Inches, 15 toeth with 114 inch feed;
with 50 The, steata ought we to have power 1o use same
saw with 30 teeth and 24§ inches feed in cypress timber;
or is there too moch leverage against the engloe? A
I your cutting Instrument (the saw) cuts with equal
effect In both cases, the power required will be nearly
double with 244 inch feed, that for 135 lnch feed.

catilogue. Tupor Sleovo Pulley Works, Erlo, Pa. Dogs, Shingle and Clapboard M Cirenl

Partter Wanted,—A suftable party with lmited upl-! 06 Toet Tupilon (vt -Exlen en T Clon Howt
tal van open negotiations with a view to partuership, by | g, ! "s."‘m'u o Yw‘:_"'n'"'h W"‘;:”
widdressing Tho Dos Moines Linseod OU Works, Des 2hed. DAY S o Frishis & Cos,
Molnos, Towa, New Haven, Conn.

Rensbaw's Ratchet (short spindle) uses taper and | Eagile Anvils, 9 cents per pound. Fully warranted.
square shank drills, Pratt & Whitney Co., Hartford, Ct. | Walrns Leather for Polishing Agricultural Implements

Tho Globe (Miner) Stroot Lamp; most durable; nune}""’ all kinds of metal. Greene, Tweed & Co N. Y.
better. Address 3. G. Minor, Morelsania, N. Y. City, | Rubber Hose, Saction Hose, Steam Hose, and Linen

uwwmmmw‘n ‘.mmmw | Hose; all sizes, | Greene, Tweed & Co,, 18 Park P1, N.Y.
mous) ventict of those who fully test Downer's Im-  The Scowrieio Axxmcax Export Edition s pub-
proved Anti-Incrustation Liguid. It removes scale; it lished moothly, about the I3th of each month. Every
prevents its formation ; is not injurious ; does not cause  humber comprises most of the plates of the four proced-

the water to foam. A trial will establish the above
clalms. A. H. Downer. Froprietor, 17 Peck Siip,
Manfs, of Crucker Machinery and Ovens address F, S,
& A, O, Wertz, Reading, Pa.
Wanted —~Improved Stump Puller, with description
and price, Address J. P, Bylander, Clurksdale, Miss,

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

tro St., New York. Specialties—Bolt Forging Machines, | only oll that perfectly lubricates s mllroad loco-

Power Hammers, Combined Hand Fire Eugines and
Hose Carringes, new and 2d hand machinery. Send stamp
for iilus yepsrad AT

For best, low priced Electric Bells, and other Elec-
trical App dd Ji Redding & Co., @
Hanover St., Boston, Mass

Split Pulley= at-low prices, and of same strength an
appearance as Whole Putleys  Yocom & Son's Shafting
Works, Drinker St., Pbiladelphia, Pa.

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

The Asbestos Roofing is the only rellable substitute
for tin, it costs only about one half as much, I8 fully as
durnble, and can be easily applied by spy one. H. W.
Johns Mfg. Company are the sole wanufacturers,

Wanted - A Second-Hand Bolt Cutter, to cut from 3§
or ¥ Inch up to 13 or 1% inch, and tap nuts for same,
Addross P. 0. Box 50, Hazleton, Pa.

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

Wanted—New or 2d hand Engine Lathe, 8 ft, x 18 in,
swing. Address, with lowest cash price, IL. I, Perkins,
Kowanee, L.

Dead Stroke Power Hammers; cheapest and best for
general forging und dle marking. Philip 8. Justice,
Fhlladelphin, Pa.

Wanted--A Machine for Cutting o Hide Into a Con-
tinuous Strip prepuratory to running it through the
tubos for sowing maching belts. Address Edmund Hill,
581 Jeflerson 5t., Philadelphia, Pa.

|
Linen Hose,—Sizes: 134 in., 20c,; 2 In., 200; 214 In.,

e per foot, subject to large discount. For prico lsta
uf all alzes, ulso rubber lined hose, address Eureka Firo
Hose Company, No. 13 Barclay 5t., Now York.

For Punches, Patent Bending Rolls, Radial Drills, and
Aopgle lron Shears, Hilles & Jones, Wilmington, Del,

Belcher & Bagnall, 26 Murray St., N. Y., have the most
sounomienl Btoam Engines, Bollers, Pumps, in market;
also lmproved wood and fron working machinoery.

17 and 20 1n, Gibed Rest Serew Lathes, Geo, 8, Line
ouln & Co,, Hartford, Conn,

Now Pamphlet of * Burnham's Standard Turblne |
Whoe! " sent froe by N. F. Burnbam, York, 'a,

Vortical Borr MilL
Guaume's Elootric Engine.

Hhoot Metal Pre

C. K. Bullock, Phils., Pa,

sses, Forracute Co,, Bridgeton, N, J
J. D. Lynde, Philadelphis, Pa,

Bovins & Co.'s Hydmulle Elevstor, Gmeat power,

simpligity safety coonomy,durabllity. 9 Liberty St.N.Y,

Clipper Injector,

A Cupols works best with foreed blast from s Baker
Mlower, WlHbrabham Bros,, 22018 Frankford Ave., Phila,

171 Poarl St., B'klyu, N.Y. |

Ing weekly numbers of the SCIENTIFIO AMERICAN, with
‘mw t b "
| ete. It formsa Jarge aod splendid periodical of nearly

(9) C. B. asks: How may I scparate ni-
trate of sllver from nitrato of copper so that I may pro-
cure the nitmte of sliver? A. Add excess of muriatic
ucld 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 fasion in
a emall cracible; cool, break the crucible, hammer the
batton of silver, dissolve it in warm nitric acld, evapo-
| rate the solation nearly to dryness in & porcelain dish,
| and dissolve the residue (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 exhanst
214 inches, Engine 78 has a diameter of plston of 16
inches and exhaust 3 Inches. Which engine has the

tost area of exhacst In comparison with its area of

one hundred quarto pages, oach ber {1} d with
iabonmhndred engravings. It fan lete rocord [0
of American progress tn tho arts. y

No gum! No grit! No acld! Anti-Corrosive Cylin.

der Oil is the best In the world, and the first and

| motive cylinder. doing It with half the quantity
required of best lard or tallow, giving | .|

surfaco? A. The 18-inch cylinder with 3 inch ex-
hanst; the difference Is very small.
(11) F, 0. R. asks: 1. What is the horse

power of an engine, the cylinder of which messures
8x1% inches, thickness of piston 3£ Inch? A. Power

| dom from gum, staln, or corrosion of any sort, and

it is equally superfor for all steam cyiimders or

| heavy work where body or cooling qualities
| Indispensable. A falr trial insures its continued

Cedar St., New York.

|
| ton, Philadelphia, Pa.

Elcctro-Bronzing on Iron.
Company, Philudelphia, Pa,

Special Notice.—Send for El )} s O o
| and Price List to Partrick & Carter, Philadelphia, Pa,
Improved Steel Castings ; stiff and durable; as soft
| and easily worked as wrought fron ; tonsile strength not
less than 66,000 1bs. to aq. In, Clroulars free. Pittsburg
| Steel Casting Company, Pittsburg, Pa.
Wood-working Machinery, Waymouth Lathes, Spe-

clalty, Wardwell Patent Saw Bench: It has no equal,
| Improved Patent Planers; Elevators; Dowel Machines.
| Rollstone Machine Company, Fitchburg, Mass.
| The only cconomical and practical Gas Engine in the
market 1s the now “ Otto” Bllent, bullt by Sehleichor.
Schumm & Co,, Phlladelphia, Pa. Send for elreular.

|
:
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HINTS TO CORRESPONDENTS,

No attention will bo pald to communications unless
asccompanied with the full name and sddress of the
writer,

Names and addresses of correspondents will not bo
given to inquirers,

We renew our requeat that correspondents, in reforring
to former answors or artlelos, will be kind enough to

i pame the date of the puper and the page, or the number
of the queation,

! |
‘ Correspondents whoso Inquirles do not appear after

o reasonable time shonld repeat them,
Persons desiring speclal Information which {s parely
| of & personal character, and not of general Interest,
should remit from §1 to $5, nccording to the subjeot,
as we cunnot be expected to spend time and Jabor to
obtain such Information withont remuneration,
Any numbers of the Sciusririo AMERIOAN SurrLe-
wenNr referred to In these columns may be had at this
(office.  Price 10 couts onch.

would depend npon pr of steam and number of

Just what you wunt. | power and less wear to machinery; with entire free- ) rovglations per minute. 2. Would such an engloe have

| power enough to propel 8 small boat, say 16 feet long
aod 3 wide, weighing about 80 1bs,? A No,

(12) O. F. F. wants to know (1) if ordinary

!
|

q  use. Address E. H, Kellogg, sole manufacturer, l’.ﬂmm"m‘o”"nfu’duln‘mrwm

gar as raln water? A If the water s suitable for

The 1870 Pennsylvania Lawn Mower.—Light draught | drinking purposes, yes; otherwise zo. 2. Is water from
and easily adjusted. Machines warranted. See fllus-  (he jeo of a river better for this parpose than water taken
trated editorial, Scl. Am., No. 4. Lloyd, Supplee £ Wal= | gron (he same river? A, Ordinarily, yes. 3. Also about

| what amount of raln falls per annum upon a foot of

i
Philadelphin Smelting | gurface In this state (fowa). A. Consalt the meteorolog

| cal reports of your State; we have not the statistics at

.

(13) R. & T.—It consists chiefly of lime
carbonate, Iron oxide, aluminas, silics, and orgauic
!matter, Uso a feed water heater, and blow off fre-
| quently.
| (14) D. K. E. F. asks (1) whether a small
| serew propeller steam engine conld be put Into an or~
dinary row boat of 163314 feet withont much difficalty
or cost. A, About 8 horse power nowinal, 2, Also
about what the engine would cost and how many miles
por hour It would run a boat of this size? A. Cost
nbout 5503 speed 5 to 6 miles per hour,

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

THluN; ¢ S. T ropresents the number

v T

of teeth In wheel on traverse screw; S, nomber In stud

wheol gearing in mandrel; £, number In wheel upon

| mandrel, and #, number in gearing upon stud pinion,
gearing In T; T, number of threads per lnch upon tra-

| verso serew; N, number to be ent, £ What Is the
horso power of an englne, the oylinder being 104y inches
diameter, stroke 24 Inches, numbor of revolutions per
minuto 63, moean pressaco 60 Ths.?  Also the same oyline

| dor and stroke, with 60 revolutions and §6 1bs, presasure?
A Boo reply to 0. H, on this page.

(10) I, R. asks how to find the horse
power a belt will poll, when the width and speed are
known, A, Asimplo and safe rule Is, 1 inch width of
helt ronning 600 feet per minnte equals 1 horso power,
henco multiply the width In inchea by speed In feet por
minute and divide by 600—result Is the horse power,
| (17 I . C. asks for the rule for finding
| the tonnage of a flat bottom boat. A, For carpenter’s

tonnage multiply together length, breadth, and depth
in feet, and divide by 05

(1) D. K. asks: What will make s good
article for quickly removing the black conting from
bhuman teeth? A. The bisck costing is tartar, 8 con-
cretlan consisting of sallvary mucns, animal matter, snd
| lime phosphate. The best method In to have it removed
| by o deotist, The use of selds for this purpose is in-
| Jurious, since the enamel in also affected.

(10) O. B. asks: Ty there often or ever any
commotion of the water In » stenmn boller while carry.
Ing o ordinary working stesm pressure? A. Alwaya
after ehullition commences.

(20) J. 8. writes: I have o No. 2 Blake
putop; 1had cccasion o take off the steam chest, and
pump by hand, but pump would not throw antil 1 cov-
ered the ports alr tight 1 wouold lke to know why
pump will not throw untll ports are covered. A, The
pump took in alr through openings. 2 Tam using sal
phor and copperss water. What would be a good pre-
paration to use, to save wy boller?  A. The Introduction
of o small quantity of soda (dimolved) or lime water
would be beneficlal,

(21) E. E. C. asks: Does common sulphuric
nitric or otber mineral acids sttack white rabber tabing
aud tes? A, I concentrated, yeo.

vy

(22) *“Worker " writes: 1 wish to fasten
cloth or Jeather on an iron wheel (the from Is planed,
not polished ; the wheel runs 5,000 turns per
cannot use 3 wooden wheel for the work. A If
ble lap the strip several times around,
periphery of the wheel, warm it, and fasten the
a melted mixtare of equal parts gutts percha
pitchi. Allow the cement 10 thoroughly banden
ueing the wheel. 1f the strip Is not tightly lapped
will be dificalt under the clreumstances to hold it firmly
in position.

(23) B. nsks: 1. Is there any oil chesper
as little

that will carry 3 or 4 persons at say 6 or 7 miles per
hour? A, About 3 horse power; cost about $550.

(24) E. P. writes: I have a quantity of

dfluted with water, and permitting the mixtare to stand
fora week or more that the reaction may be complete.
Warm hydrochloric acld will dlssolve the bones, but
this 1« not used, as a solution Is not required.

(25) J. A. F. writes: I am putting up a
stoam engine and boller, and in putting In the pipe for
the water-glass and gange cocks, I wished to bave the
pipe that came from the steam dome larper than the one
that came from the water fn the boller, The
held that they shoald be the same size. Wbho s right?
A. It makes no difference whether of same size ornot;
baut they shonid be large enoagh 1o keep free atall times,
2. He holds thal if s gauge were placed In the bottom of
the bofler and one in the dome,they woald both show the
same pressure; I say that the one in the bottom of the
boiler woald show the weight of the water the most. Am
J right 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 gange. Onasking the en-
ginecer about this he said that they were small piaces of
glass that kept peeling off. This, be sald, goes on until
the glass gets quite thin, when it finally bresks. Is
there something in the glass or water, oris this al-
ways the case? A. Water gange tubes usually decay or
wear away at the ends in the staffing boxes; we have
never seen or heard of such faking off as you describe.
If any of our subscribers have noticed such action
upon tubes, wo shall be glad to hear from them.

(27 J. A. C. writes: I have read your ar-
ticle on Peter Cooper's life with great interest. [wish
| you conld extend It. But to my mind it suggests 8
| question not directly mentioned by you; the loss of time
and effort in Jeamning threo trades and the doubts and
difficalty In Jearmning any. Can you show how a boy
may know whether to leam 8 trade or not, and how be
may know what trade to learmn? A The boy had better
Jearn the trade ho fancies; or, if be bas no preference,
the trade which he can undertake under the most
favorable conditions. Whatever his ultimate occupa-
tion may be, the leaming of sny trade In youth will be
an advantage to him; by trade we mean of course some
form of manual labor whereby & man may ¢arn an
hontst living, The greater the inteldgence and skill
luvolved in its mastery, the better, if the boy has the
physical and mental capacity for It In every case
boys shonld bo enconraged o learn & trade, as & neces-
sary part of o man’s edocation,

(28) M. M. W. writes: Please answer
through tho columns of your paper the following ques-
thon: Which has the caster draught, a wagon with a small
wheel or one with a Jange whoeel? A, The latter,

(20) F. J. R, asks (1) how to make a cal-
culation on & safuty valve, »0 that 1 may set it, and tell
how much steam I have In case 1
googe. A, Multiply welght in
tance in inches from fulerum, divide
distance in inches from the fiorum |
on the valve, divide this
valye in square Inches, thy




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

(88) J. D. C. asks for arule for calculat-
Ing the power of a double toggle joint press, the togeles
being operated by a right and Jeft hand screw passing
throagh nuts in the middle joint of the togele. A. By
the principle of virtual velocities: the power applied to
the handle of the wheel on the screw, multiplicd by the
travel of the handlo in a (small) unit of time, the prodoct
divided by the mo nt of the pk in the same
time; the resalt, less the friction of the machine, wil
give the pressare on platens In that particalar position,
but the power i constantly changing with the ch
tn the angle of the links. This rule is not strictly acco-
rate, but will answer practical parposes.

(34) “ Squirrel " writes: A hunter discovers
ssquirrel upon the trunk of atree  As he follows it
arcund the tree the squirrel keeps on the opposite side
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Improved condenser, condensing with cold water at €0°
tompernture Fah,, how many times the volume of con
donsed steam Wil be required in cold water at 60° In
order to procare 1 Ib, vacunm? Also how much to procure
10 Ibe. wacoum?! A, Compate tho temperature of the
water of condensation by rule In Haswell’s Pocket
Book, page 5i7; from this temperatore ascertain from a

tils from 147 Ibe, the result will be the amount of
vacunm obtalned, Note that yoor R) Ibs, pressure is
above the atmosphere, and (i temperature Is 323° Fah.;
the tempenature doo to 1 1b. vacoum is 207°, and that
due to 10 Ibs. vacunm 160* Fah.

(42) B. M. A. asks if there is a flux that
will make tinsmith's solder flow as freely on cast iron
s (it does on tin, A, A good finx for this purpose is
made by putting zine Into muriatic acid until bubbling
Ccoases.

(£3) 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, Consuit * Ele
ments of Metallungy," by J. A. Phillips, London, 1574,

(44) W. H. C. writes: I contemplate mak-
Ing a lightuing rod by riveting strips of sheet copper to-

good It would be efficient,

wmble of temperntures the back pressure, and deduet |

gethor and nailing the same to my hoose, sing Proper | payng press, P, K. Dederiok.....u...
| polnts. Is there any danger of shingle being set fire bY | parrol and cask serubber, C. Pohl ...
1 | lightning passing down the same, or other objection to | Barrel covor, Black & McManigl. ..
| & rod constrocted on the above plan? A. If the copper | Bellows valve, Badger & Benjamin,.

| strip were of liberal size and the ground connections | Bird cage support, F. W.Iong. «uu.
| Bit stock, L. C. DI Bert.........

fOFVICIAL )

INDEX OF INVENTIONS

yon winmen
Letters Patent of the United States were
l Granted In the Week Ending
March 18, 1879,

AND BACH BEARING THAT DATE,
[Those marked (r) are relssued patents.]

A complete copy of any patent in the annexed list,
| inetuding both the specifientions and drwings, will be
| furnishied from this ofice for ono dollar, 1n ordering.

please state the number and date of the patent desirod
I and remit to Munn & Co, 37 PPark Row, New York city.

covennsenes 2315
M
M

| Addressing machine, D. F. Bell .........
| Ammonineal gas, dry, F. M. MeMillan
Annunclator. electric, L. Finger
Automatie pross nerow, E. M. Ivona,.,
Axle Inbricator, vohicle, J. M. Smith)....
| Bag holder, D. & C, Garver (f..veeians

i I Boller, 8. J.GOM . ....coviiiiinnncnnrneace covoecisaseve 2341

(45) R. E. H. asks: 1. Will a steel spring ' goper furnace and foed water heater, P Sullivan. 215,468 |

$ give back as much force in the recofl as was spent in | Book cover, removable, Douty & Drake............ 213,401

l

compressed and then allowed to expand give back as

compressing it, and If not what is the waste? A. Yes, ‘ Book cover, removable, C.H.Drake. 219,402, 213,408, 213,604
If not strained 80 s to effect & “set™ 2 Wl air if

Boot and shoe soles and heels, manufacture of
Jo M WWAREOR ooes + savsessibossnssonsens sosssson 218554

Packing, piston rod, L, Saylor......
|b.|"“¢~l' O, W, A "(hlllf’f........ seenebine saunenlse
Pattern plato for draoghting garments, adjust.
' ablo, A MeDowell . ooooiiiiiiiiiiannis P eoe NA4M
| Potroleum reotifier, J. Daul.... v
| Pleture frame, H, PRUDEIR . .oooviiiins oo snvnnsas 83
i feedor and counter, A.P.W. & WV A Neynaber 21299
Pillow, mattross, ete., ventilated, M. . B. Tilton. 21390
Planter, corn, A, B. DIEK, . cocoiviviersnionsinis e NN
Plantor,seed, 8. C. Knight.....covvrevvinsvninrseens RAbR S
| Plantors, chock rower for corn, B. W. Quinoy.... 21248
[ 0w, G, Lo GO ooov ovsvvnnsnensnssnninns
Plow, C. W, TWAGR. «.v v rnnanns
Plug, safety, ¥. Lunkenbelmer. ..
Poke, animal, W. H. Kretalnger ..
Portable bath, W, MoCIure. ...........
Printing, photo.chemical, W, Willis, Jr....
Puddling gas furnace, Godfroy & Howson.
Pump, T, DOWHDR ..o vviinniasnn
Pump, W, C. WIlOX....0oonrereees
Pump for vessels, blige, J. Rilatt,
Pump, ofl, B. BoW....c....imieirnsrtssbrne
Pump or engine, portable, D. Blekford .
Pump, windmill, G. M, Beard
Punching press, F. Beaubert.
Rallway switch, H, Douglass
Rallway switeh, B.RI00....... oiviiniinnnsnn
| Rofrigerating and making lce, J. G, Wolf.
| Reln, check, X W. Wilson et al
Root and stump puller, J, G. Tramp ....
| Rotary engine and pump, A. Vacherot. ..
Rotative furnace lining, C. W, Slemens
Sad 1ron, J. BrBUN..ocioves aosctorsssrante
Saddle, riding, W. M. Herring. .....c.ovue. .
| Safe. fire and burglar proof, S. A. Wilkin....... .
Salt from Its solution, process and apparstas for
S L Gomsd
Sash holder and lock, E. Homrighous. ....coveeaee.
Saw, circalar, W. P, Miller.....
| Saw gummer, S. H. Stepp ...
| Scale beam, A. A. Houghton. .. .. .
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of the tree.  The hunter is supposad to 20 s greater dis-
tance in circling the tree than the squirrel Does or

... 8877 Scow,dumping, Church & Stillwell....vccee vovenne

{ much force in the expansion as it received in the com- _mf&mounowmm.cwm

pression® A, Yes.

does he not go around the squirrel in making a circle of | Bottle stopper, J. E. Woodward.. . 213433 | Sewer pipe and trap, G. Cornwall. .. .ocveneionn. 20N
the tree? A. He gocs yound the squirrel. (1) Hegoes! (46) W. S. writes: 1. We use plaster of | Bow, archery, F. Malleson ...... .. 13434 | Sewing covered nuts, machine for, L. T. Smith... 21342
round everything within the circle of hix coarse whether | Paris moulds for pottery and earthenware. What can Brick mould, Allen & Duffy .... .. 13571 Sewing machine, button hole, &, Cleminshaw..... 21530
; R ' g Butter package, A. G. Stilson ..... vee.s 213,357 | Sewing machine looper, A. W. C: cnavess o XIBINE
the Incloded objects are at rest or in motion. It makes  be added to the plaster to improve it, as it soon pits and i ching Erpatis vy
the 1k ok e del = Button fastening, G. W. Hatoh ()).......cceones ... 552  Sewing . 0. H, Taylor... ........ 2339
ST WL The il Xese chips? A. Try a bot solution of alum and water glase. | .oy coating with sugar, ete., J. W. & A. Ruger. 213,653 | Shafts, lateral adjustment of. J. W. Yeo. 3310
tween himeelf and the hunter all the time, or part of | 2. What work will give me the most information on the | cup case, J. M. Bean........ = - 213475 | Shingli Ket, J. L. ROGErS +0cernnnns. m3s
the time, or nooe of the time, the hunter goes round | different metals and clays used in the industrial arts as | Car brake, L. Becker..... ... 713578 | Shovels, spades, and scoops, handle socket for,
him. 2 It is admitted that the hunter goes round the | 1o their fusing polnts, manufacture, and cost? What is | Car brake, B. F. Stewart .. .. 7336 | P.W.Groom........ 23414
tree. If he does not also go round the squirrel on the  the best work on the analysis of clays, soils, etc.? A. | Car coupling, L. A. Spear.... . . +.. 213454 | Shutter, G. W. Morstatt..... n3s
troe, he muost, at some stage of the journey, go between ; You may consuit Wagner's ** Chemical iechnology,” g. llml‘u;rc-nc-r(:%ﬂ.:;m Buassssacsesissecanse . :l&;? | mnou&mmu&m....m...‘.. aresraaans m”
irrel and the tree, which {s contrary to the condi- | k' report N ersey clays, and Caldwell" ventl! ,B.F, A A O 5553
m the case. Svogr:culmnl Ao:ﬂl;‘c‘:“&' 4 . Cars, mechanism for driving fun blowers in rail- Smokestack, locomotive, J. R. Fish. .. ccceues oon 2880
y £ : way, 3. H. WIEKoS.o.coucrcensnconees <+ eerree 213481 | Soldering machine, Miller & Coll .......cceee. <.v... 23R
(#5) F. asks: 1. What instruments are| (47) C. B. F. asks: 1. What is the best and | Cars, safety guard for streot, W. N. Morrison..... 213,25 | Speed indicator for shafts, G. W. Storer........... 215465
ased In making perspective drawings? A. The camen | cheapest water motor for running 8 sewing machine on | Carbureter, F. J. ROtH.ccoiieiiainiis coveeneens vees 3351 | Stamp, canceling, A. Hughes....... ceersnennenecen 2
obscurs, the camers lucida, and the perspective linead. | a Jow water pressure? A. Consult our advertising | Card or ticket holder, S. Stieglitz. .... . 213306 | Stamp mill ore feeder, D. H. Anderson «....coueee
o Mm?m d,wm ph e wm“um" % “‘_:“m"": S ,,i um,,_,“d, e m.l'xiﬁci:ﬁ'.. 218429
SEm, S n:!xhe ; Se I The mtop.r.&:;llq‘ =y veees 23355 | Stesm bollers, mutler for, F. W. Richardson. ..... T34
(36) W. 8. G. asks if there is any cheap | 3%d 1 cement water basin to the marble slab. A. Mix | ¢, ing wereotype plates, B. B. Huatoon......... 218,427 | Stockinet seaming machine, J. A. PAfT............. 315398
means of deodorizing carbon or gromnd ofl. A. It can- 9P & quantity of the strongest soap lees with quicklime, | cemant, Portland, C. H. SHCET ... ..ccververesees U345 | Stove back lining. B. D. Sandfland «..e.oceresee-.. JI3

not be pletely deodorized, but the unpleasant odor
n&yh:::ﬂydeymvyed. w!.‘mnhm!lmq-fm hours; clean it afterwsrds by unsing fine

time with about three per cent of sulphuric acid, and

after settling draw off from the scum and lmpurmazl

agitate for half an hour or more with clean water con-
talning a fow por cent of chloride ot lime (calcium hy-
pochlorite), settle, drw off, and agitate with weak aque-
ous carbonate of sods solution. Finally, sgitate with
powdered quicklime, and let It stand until it becomes
perfoctly clear.

37 J. F. writes: A friend of mine says
that the driving wheels of a Jocomotive should be made
a8 light as possible, and that the best placeto put the
welght Is In the boller and frames, I say that the best
place to put the welght s in the wheels, for then there
% loss required on the journals. Who is right? A,
Your friend Is right; welght placed below the springs
s much more injurious to the rails than the same weight
above the springs, bence, the wheels, axles, boxes, and
cocentrics should be as light as consistent with their
work,

(3%) W. F. C. asks: 1. How long will a
U magoet retaln it power? A. If provided with an
srmaiare and not Jarred or suddenly separsted from its
arnature it will retain Its magnetism indefinitely. 2,
‘Whre can I get a good magnet? I don't see anything of
the kind advertised in your colomns. A. Dealers In
Plilosoplical Instraments keep them, and they may

to the consistence of milk, and lay iton the stone for

| putty powder and water,

(48) J. M. H. asks: In a well eighty feet
deep where should the cylinder be placed, atthe top or
at the bottom—depth of water 20 feet? A. Place the
mpmmﬂnﬂhﬁl«(u&nnﬂmul
waler, -

(49) W. B. C. asks whether a liquid tight
packing for piston has ever been discovered. If there
has boen such a packing used, what Is [t A, The best
liquid tight packing, Is a cap packing of either leather
or Indla rubber,

(50) M. F. L. asks at what point the exhaust
should enter a tank, whether above or below the water
line, and In it necessary that the egress opening shoald
be larger than the Ingress to the tank. A, If the ex-
haust {s merely blown Into the tank, above the water,
the egress may bo somewhat the smaliost if you wish to
use the waler quite hot,

(51) P. F. B. writes: A is running an en-
gine 14 Inches dismeter, and ¥ inches stroke, with ex-
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Collar, horse, M. TUrley «.ccov « cornrsrrarinnstone
Copper from its solution, apparatus for obtalning
motallle, C. O BINOT . .vus viveessrarasnnnernnees
Corset, J, C. Tallman . ....oooovinen .21 508,
Cotton chopper, Young & Moody...
Cotton press, T. B, Taylor ... ..
Cultivator, C. MoGrew........
Curtain fixture, J. 8, Heory . ..
Cut-off for steam engines, automatio,
Dental saliva ejector, G, B SDOW. .. oo
Dovetailing machine, miter, F. A. Gleason..
Draught oqualizer, J. C, BlOOMm . ooviiviiimensvnne
Drawer pull, T. 8. Alexander . ... 218,50,
Drawers, G, D, Elghmlo. ..cooues

"Food water apparatus attachment, B, Clogg.......

haust 24 inches diameter, B is running an engine 16
Inches diameter, and 24 Inch mokc.wilhllnch(
diameter exhaust plpe, A contends that his exhaost is |
larger in proportion to his cylinder than B's. B con.

| tends that hix exhaust is larger than A's, In proportion |

wenally bo purchased from dealers in mnm-m.fw the cylinder. Which is right? A. The proportion |

8. What metal Is most eanlly attracted by the magnet,
or on what substance has the magnet the most power
Lo attract or repel? A, Another magnet. 4 Howeanl
make & powerfal electro-magnet? A. By bendinga bar
of round fron into a U torm and placing on each limb a
bobbin of Insulated copper wire. The power of a mag-
netdepends on Ita size, opon the size of the battery in

cotnection with which it is nsed, also upon the size of |

the wire used and the namber of convolutions of the
bobbine, .

(19) R. C. writes: In a recent number of
your valuable paper, T read a notles aboat observations
made In Bogland for ozone, Could you tell me where
any regular observations are made in this country, and
what method they use? A. Pew systematic observa-
Uots apon stinosphieric ozone have been prosecuted, or,
I earried on, have earely been published. You will find
an exhaostive article on this subject In No. 154 of the
SorEnTone Axmmcax SUrrLEnEsT.

(40) 11 8. H. asks: 1. What is Ohm's ** law."”
or whete can [ find 11? A Ohm's law s 8 follows:
The strength of the carrent Is equal (o the eleetro mo-
e force divided by the resistance. Yoo will find
m.'nh'hlbu(ny-atmphy-h. 2. Which of

o following batieries will 3o the most work at the |

loast expenee: Danlell, Grove, Carbon, or Leclanche?
A. It depends maeh on the kind of work required, For
open clronits the Leclanchie e bost; for closed clrenits
the Danlell fs best. 3 WIll it in any way affect the
working of any of the above, 1o close them up water
Hght! A Most batteries generate gas which must have
anesespe. 4. Will the Leclanche battery be affected by

| of exhaust In B's engine is the largest,

MixenaLs, ere.—Specimens have been re- |
ceived from the following correspondents, and |
examined, with the results stated: '

€. M. M1t conslats chiefly of quariz and orthoclase |
and taleose schist, with a »mall quantity of ferruginons |
matters. The rock probably contalns a trace of sflver, |
—* Bxeter." It Is mispickel or amenical pyrites—ar- |
senle 46°0, sulphur 196, fron 344 -H. 8.—The water |
contains moch alominum and fron solpbates. The |
styptic taste Is doe chiefly to the latter salt, Itis not |
. fit to drink.  The brown precipitate s Iron oxide,—J, |
| M.—The orthoclase rock contalne micaccons or specular |
| hematite (iron sesquioxide) and Nmenlie—titaniferous i
ll fron.—G. T, B —We think your specimen i not me-
| teorle Jron. W, C.—It s geaphic granite. Besides
| graphite (plambago or blacklead) It contalns much fron
| sulphide—pyrites—and homblende.—G, L. R.—The ver-
| milion contalns moch oxide of mercury, which probs.
| bly reacts upon the ofls used and upon the sulphide of
mercury, forming a basic suiphate,

:

COMMUNICATIONS RECEIVED,
'; On & Neow Use for Petroleum. By J. 8. M.
On the Siphon. By J. EN

| Englisyh Patents Issned to Amoricans,
} From March 1% to March 21, tnelusive,

Axios. M. Watkeys, Symcuse N Y
Candlestick, A, J, Smith of af , Ukiah City, Cal
Chatel mochanism, 'T. W, Capen, Stamford, Conn

any motion (say that of a small boat) that will canse | Engine. hot sir, I1. W. Sherrill, Jersoy City, N. J

the distarbance of the liqold Incloved? A We do not

Gas chiooks for ordnance, 15, B. Flotehkiss, - N Y.

think that motion would serioasly affect the working of | Millstane driver, I'. 11, Childross, Waynesbor', Va

the Laclanche battery,

‘ Pumping machinory, B, J, Molern, 8an Francisoo, Cal
Ratlway switeh, J. 8. Rivorton, =, N, J.

(“) ﬂ.. I. & CO. Mll: When mnnimm 'li}.’)l Serows, O 0, Dayten, Mymouth, Mass
pressare englue on 50 fbs. steam aod exhansting fnto an ' Bewing machines, 0. MoKay, Doston, Mass

| Pertilizer distributer and seod plantor, T.8. Smith

Fifth whool, O 1, LoWs .oovncciiiennmmansrnninnes
Fire escape apparatus, J. C. Foley).
heater,J. B. Oldershaw..
Garden roller, J. W. Hobson....
G t shapor and pr wJ. Braun. ...
Gus generatiog furnace, Drook & Wilson .,
Gas regulating burner, J. J. Kennevan ...
Gearing, variable spoed, 8. D. Locke....
Glass furoace, J. Kress ...oooinis wee 2L
Governor for steam eogines, J. Milton.. .. coeeevns
Grain én vacuo, process of and apparstus for re-
ducing, J. B. Toufin ........
Gmaln, ete., sopamtor, C. G. & W, Stoll (r)
Graln separstor, G. W, Baker ....c..co conne
Graln spout, sdjustable, ¥. M. Campbell .
Gun stock, J. O, Thompson
Harrow tooth, D. D, Johnston. ... >
Hay raok and fonco, L. Prinee. .....coovmmeansannns

BEEEEERBECRRRRZESERS BEE &

1ide strotehor, W, Coupe.... vovianes e aees wee 205308
Holsting drum and clutoh appamtos, H. Whiteley 218566
Hose armor, 11. WakeMian . .....cooiirraansens vetssine

Hub attaching devico, B, Howland ......ocavminiee
Inlaying metallio ornaments in wood or stone,

LA Amouronx ... oo Aersasnpessar crreesens 13903
Kiln for carbonizing stroet refuse, A. Fryer...... 282
Knitting machine, J, A, Parr....... aroasassnch « L
Lamp fixture, sion, F. R, Seld
Lamp, hanging, Clark & Kiots ...
Lantern, P.J. Clark .,
Lap Jolot for bollers, ete., L. 8. White..
Letter ciip and file, L. Aubel ...oooo0e

Leveler, road, ¥, B, Kendall .. . . TS
| Taghtoing rod, L. Admns  ..ouoeee vees ML
| Lame, oyster shell, C. 1E, S106T . ... «oovernres rinees TR0

Lovomotive variable exhisust, B. . Addison.,... 313311
Mall bag deliverer and recelver, J. Southwick. ... LI
Match safo and candle holder, F. A. Parrell. ...... 715,606
Motals, conting, A. B & W. P, Brown. ... J8309
Middlings separstor, Porman & Willisms. e NAES
Miller's proof staff and red staff, T, M, Logan
Mowing maochine, hand, G. W, Jennings (r)
Mucilage holder and distributer, H, 8, Carley ... J45S
Mualeal Instrument, mechanieal, O, TI. Neodham . 215402
Musienl! Instrumont, mochanieal, B. I*. Needham, 21846
Mustactio oup and glass, A. Bohenok, ... o v cacen 2NN
Noso bag for horses, B J. T WHItAKOF. . .. coavesss TIBATD
| Noxale, notso quioting, T. Khaw...... veee SRR

Nut Jook, B O, Sralth. . ovvieinnan caens T1A054

Ore soparstor, 1. THOOWMINLO . vyvssvainerinsssnsas 2RI

Chewing !
US4/ Clothing such as overalls, blouses, ete. 1} y

Stove, heating, C. H. Speed «..civimcansncnsincanss. TS
Sun helmet, H. HAIVOTIOR .. cvvviesnsonssnsnsasassse SRS
Tablet, artist's, H. Bussell.....coieeenssecanenses -« TR
Telegraph conductor,J. T. Shuster.....c.cceeseve. TGS
Telegraph Koy, H, A0S ... orerrrnsassessssssssess SRS
Telephone, speaking, W. GUIOE .......vuesrressss TR
Tenoning machine, G. H. Gregory .....ovmicirare
Testing machine, J. H. Ushor .ocuvivrsnrsn ssnses
Thill coupling, L. HArrs ... covvisvrssssccsinnnssans
Houghtaling

i

Toaster and broller, 1. W. Seaman....oviemeeeiens
Tollet case, J. 8. White
Tongs, pipe, Banistor & LOYHON «ooviinvesinss srin
Toy, E. P. Roberts .
Trunk, A.J. Walrath .

Tubo cutter, Mamor & Wallorfon ..ooovvianiarane
Tube expander, D. Bushor . .o coovvennnrarsenns & '
Umbrella crown plece, C. A, Howard
Upholstoring tuft, R, H, Bryant.....ooomemananenns |
Upholstery, stufing for, W. Phillips .......
Valve goor, steam engine, A. 8. Cameron ..,
'I ’o m\-h“l"‘

Vehicle, sido bar, J. C, Walter. .o.oosicnsssasnssnnse
Vohiole spring, 0. 8. Carvill. ..ocorvnenrsssesssnnnas
Vehicle spring, W. EL SUCKI ..evcsnenssassssenssss
Vehicle step cover, W, MOllOB ..oovesersesannsassase:
YVehiclo whoel, D, OUUDEEr. .o ivassisressernscsonss
Violin tall M M. AL m L L L LR
Wagon bodlos, bed plate for, T. A. Frakes ...
Wagon brake, J. F. DIsworth. oo svnmneines
I Wagon elevator and unloader, E. D, Harrison....
Wash board, J. I TAphatm. ..oovviisiias

nss
‘Water closet, 5. 11, Cruigle m’muu"o“u.uun L
Wiater closot Yalve, J, Demarest. ..ooussessssesees. SR
¢ nan
naas

1
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Window ventilator, A. Tammert ........coovmnenie
Wire colling machine, L.
Yoke attachment, neck, L. B,

Arasaabanaie
hestenstae

l

o v

m’“& C.W, Hunt. ...........-&.u.‘--'o;ﬂ_h.‘&ft-_&-'”

| Hama and bacon, 1, T BUO (onnanisnasens T
 Medicinal for the cure of Midney dis-

preparstion
| eancs, ote, B. D. Wood. , .
candles, Brothers....oooe ‘,k'
p . osonmaa.aee TS
Salves, Wﬂ'o_”ﬁp}b»:« g-_{.g;
Shingles, Long EEEREEET onnw“"tm 3
oo, clgwrs, clgarotion,

Wines, C, F. Booardt.

e
Carpot, T1. Moran. .
| Carpet, W, L. Jacobs. ,,
Carpet, . MoNalr,
| Carpet, E. Pyno.
- CoMn handles, W,

- Clock ease, L. L Culver.,
lﬁwn.&m. Loien seans
Umbrolla handle, T, W, “’M‘O’M ]
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HANCOCK
INSPIRATOR

ial attention is called to
the ml owln' letter from o practi-
cal engincer who has thoroughly
tested the Inspirator.

[cory.)
OL\n'.t.u.. nm 19, 1579,

':expeﬂmu with the In.
Mr. Bariow, the tor
. It has given entire satis
lum as » boller feeder.

L ik en it is of no
. and he d on It dolng tho
mmp while the o no is standing or run-
0 oxeuse for low water when having to
.and it does away with
ts, and Ibll dirty job of
when the Inspirator

da

i some =aid It lJooked more like an o
hmnpmup. while others blowed through it n: umy
would & lung tester. We would not be without it tor
five times (ts | cost,and It o tto be called the ™ Eo-
ginser's Pot. Yours -l respect,

N. S, WORLEY, ExgIixzen,
JOHN BARLOW, PrOP. 5.S. MILLNE, FOREMAX.

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

Hancock Inspirator Co.,
52 CENTRAL WHARF,

BOSTON, MASS,

§
o~

cientific American,

NEW YORK BELTING AND PACKING COMP'Y.

The Oldost and Largest Manufucturers of the Oviginal

SOLID VULOANITE

EMERY WHEELS

All o rr *Inil- Imitations nud lul’c vior, Our namo s stamped in fall upon all our
~llnl ING, PACU Kf\h. and HOSE,

Address NEW YORK BEL ’l‘l\h
hnety Wbool. JOHN H. CHEEVER, Treas.

AND PACKING CO,,
NEW YORK.

SHEFARD'S CELEBRATED
$50 Serew Cutting Fool Lathe.
Foot and Power Lathes, Drill Pressos,
Serolly, Clroular and Band Saws, Saw

Attachwents, Chucks, Mandrels, Fwist
Drills, Dogs, Calipers, otc. Send for

nrtisans.
s, 1o, SUBPAED & 00,
o ron roe
; L‘Inclnnnll. Ohlo.

THE IIINGEE & CONARD GO’y
W

WAREHOUSE, 98 WILLIAM ST., NEW YORK.
JOHN W. QUINCY, Yl-r
}7 unled for -tren‘plh. durnbi nr. nml uni-
orm u. Seond for circulars for proaf that it
Ill do 30 por cent, more work than any other
n Steel and llml itisnchenpest nml best to use,
MACHIXERY AT VERY LOW PRICES.
21 hand Lathes, Dri Planers, Hand Tools for Iron
Work. new Woodworth Planing Machines, Resaw!
Tenoning, Ionldlm{& achines, Scroll Saws, Portab o
Steam Engine. J mouum Asss.mlt(-n--n. Y.

.U\'RS' YO(YI‘ POWNII MA- {
CHINERY.
Different machines with which
it Lannet, ke
in miscellanecus work can THE P ST IN THE WOR De
compote as to QUALITY AND | Our Great mluhyh owing and d. ing
Ciring:~ also Amalours' Nuppios. | IIARLS,PUIALYG foF dmeciaie blodin, bafcly Oy mail
MACHINES SENT ON TIIAL. < - hnu,wlu-)((f\ml?‘uromm ndldw\m"q/lru 'u::r
Say where you read this, and send | iodee gl Jabelcd, for $1y 12 for §25 19 for
Tor catalogue and prices 20 for $3 ulo $3; .,3 fur $103 100 for
W. F. £JORAN h.mxm.m nnsa;dl"ou{?"?v " to Rose C 0\‘—
Rockford, Winnebago Co., TNl 4, ¢ ustrated —and choose from over
= mﬁnﬂ Finest Sorts. Ad
HOW TO REMOVE STAINS AND o THE

DINGEE & CONARD co..\
from Linen, Cotton, \\.hoohns. g'd Sk, Nose Growers, West Grove, Chester Co,, Pa.

Dol
table of Spocific Directio a'tn

ontalogue of outfita for amateurs or |
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STEAM PUMPS.

HENRY R, WORTHINGTON,

230 Brondwny, N. Y. 83 Water St,, Boston,
Trr WORTIONGTON DUPLEX PUMPING EXGINES VOu

WaTeir Wongs—Compaund, Condensing or Non-Con-
densing. Used in over 100 Water-Workas Stations,

Price liét issued Jan. 1, 1879,
with a reduclion exceed-
ing 30 per cenlL

WATER METERS., O1n METERS

JWAN & C

JOrN H M {
c OHIOD

‘Fine_Pamphlets ™= 15c a Page

| por 1000, h‘")Pne #x12 Clmbn Price list or
o‘llmnln and samples for stamp. :m h m Heuds. §1.
‘Local™ l’rlnllnc House, Sliver ('R-l. N Y.

LAP
pnllr-r Tubes, Steam Pipe, Light and H

Lagines, Bal llcr;. Cotton Presses, Rolling
Fumnace W (,

P
M "'P

WELDED CHARCOAL 1IRON

and kst

ERADIEG JRON,TORES vuile.
Model Engines.

. Complete sets of
CASTINGS

for making small

Model steam Engines 1 1-2 in. bon.Sln. stroke, price.
ditto 2 in, bore, 4 in. stroke,

LM
m. same ly‘n s cut.

T from each of lbo above
stains of the tulloﬂngchum
Glue, Blood, Albume
Stearine, Vegetable Colon. Red Wine, Frult Stal
Ink, Allzarine Ink, lron Rast, Ink made with Galls,
Lye, Alkall Stains, Tannin, Green Nut Stains, Coal 1\:
Stains, Wagon Grease, A Acld Stains, eto. By means of
this valus lo table of directlons any mon, by pro-
viding himself with a few simple chemioals, and using
them as directed, may readily dm any spocles of the
above goods, and If necessary set up a cleaning shop
This is one of the most convenlent and valuable papery
on the subject ever Puhluhcd Contained In SCPFLE-
MENT 138, Price Vicenta,

e Herzia ls heid secarely dy -uu‘n»luuhdnnm

Seat by mail. Clreslars

Tm& Co., Chicage, liL,

58 48 eway, duradie
3

Goear Wheels and Martx of odr All kinds of Small
Tools and Materials, Catalogue Free. GOODNOW &
WIGHTMAN, 17 Washington Street, Bost "

lon, Mass
DYERS AND MANUFACTURERS FIND
Thomas' ONE DIP dyes, Jet Black No. 4 and Hine Black
No. %, the best and fastest biacks known. Th soften
all fibers and all fabries. Fuar or wool hats dyed o two
hours at one operation. Raw cotton carded and spun as
well after as lun-Jemg Cotton and wool mixed
goods beantifully dy tion. Feonomioal
enient, booh

TIIUMAS m

NV SPE&CER.

CLIMAY
Washing Machine,

Manufactured by
N. €. BALGIAN & €0,
RK, PA.

¢ Terﬂtory leensed to Te-
m parties. Descriptive
furnished.

NEW ZEALAND STEEL RAILS —
TENDERS INVITED. —To IRONMASTERS. —
WANTED, m.umz;r:mr STEEL RAILS, to be manu-
factured In

PUBLIC WORKS ul-’l"l(’!: Wenlytun. New Zealand,

fth November, 18

Written TENDERS will be received at Welll
the Hon. the Minister for I'ubllc Works up to the
Eeptember, 1879, for the -uH: L of the whole or any por- |
tion af 100,000 Tons of 8T ll,\lL‘l 1o be manufne.
tured within the colony from New Zealand ores. Pay-
wient will be made in eash on delivery at tho Works—the
(luv rnment of New Zoaland agreeing to pay, in addition,

%ulf of the cost of convesance to the colony by sea
ur the workmen to be enguged in the munufacture.

Informuation ss to the mineral resources of Now Zea.
land, and maps Indiesting the various loea!lties In which
mineral doposita are situated in_ relation to means of
trunsport, may be had on n«'lhullun to the Axent
Gonernl of Now Zooland, Vostminstor Chambors,
Viotoria Street, London ; or lo Walton W, Bvans, Exq,,
Mx Pine Street, New York.

» 1t s unlikely that intending controtors will enter
into an engagoment of the above nature without nrst
satisfying thomselyes h{ personal Inspection s to the
position and extent of the raw matorial in New Zealand

reguired for the manufacture of iron, every facility and
ln ormation on this uuh*m t will be affurded on applicns.
tlon to Dr. llnclnr'(‘wl II'I l’(lLB Director of the Goo.
loglenl Dopartmen ollington

Forlhu r“lurnmu“n n mruou dosiring to Tender, It |
may bo stated that th olal returns show that there

were lmported Into Ve- Zealnnd within the last elght
wars, 1650 .ons of oast lron, and G000 tons of wrought
ron, exclusive of tron for Government and other rall-
ways, during which period 1063 miles have boen cone
strucied Illl‘( oponed for trafe,

Now Zoeoland colonlsts who may huve frionds and oor-
rospandents conneatod wlll: the fron manufaolure ure
requested to be good enough to draw attention to the
bighly advantageous and profitablo field for enterprise

glch this colony prosents to those who can bring the
LOCORRrY (Iplh{lllll practical experience to bear upon
such manufacture

J()IIN KNU\\ LES, Under Secratary for 'ublie W uvl-

THE FORSTER-FIR-.
MIN GOLD AND SILVER
AMALGAMATING COMPY
of Norristown, Pa., will grant
siate rights or Hoenses on
ouay Llornns This aystem
works us 1O Aashy, and ro-
oovers tho moroury mpldly,
o Apply s nbove,

Ten Theusand Steam Englne Owners Wanted,
To guin power, save fool and get stoadior motion by
using the Lmproved Silde Valve. May ba pla on Wn

| t ainall uol
‘:'\':(‘lvll:l"p.wn:n:l‘:-l.l L TALLANT, Burlington, lows
Trupaes o Boldlars and

Ballors ruptured In the servion
Addross D I\I\h H'l HUSS ANNE \ I!mllu\ Bt

NATIONAL BOLT&PIPE MACHINER
MIRS.OF HMAND & POWER BOLT & PIPE CUTTER M |1
POINTERS, ROLT MEAOERS HOT & COLD PRESHED NUT MACHIN=
LAY, TAVS B DIES, &c. BEND FOR CIK, CLEVELAND, D

suppliod
N.Y,

THE BIGGEST THING QUT. R
roo. Addross B sassu 8L, Now York.

BIShOp Gutta Percha Works.

¥, Tnsniated Sulmarine, Subterrancan, Aerial

lm.nl Load Covered Torpedo, Ofoo, Tele phope. and
Hump Armor Cables, Mar Mfoe Wire, Yuse, Loadin,
nd Conneoting Wires, Comprossed Corda Call Wel
Surgine Alsr Annunciator, Magnet ......;T.'m. Light
Ing Wires, Fluxible Kl \n:||ml s, and .l-.nl- r odn
fur overy Wwlogmplile purpose. O A3 18 W B,
Now York City, l‘v. WL MANKS, nwulu(nu-h nt,
(&4 \,LII = r
Tl g ._‘m,‘ﬁ., jelipse E n;.mc-
. ,» '. l urninhe
AY I8 rhewlfvral pur
- W Mk, wn
{ wh n e
: S nomical Mo {
: Pt B3| Elovon  fiy {=0lane Dromiums
. ‘('.» f, . swarded, Including Contennl
Nt Tl e tf | Hofor 1o No. 1, bsup of
v " "..o/‘ 'l.u. W, Issne of n'nl,zl
el R f FIFID AMBIICAN, for Bal
T p‘- '|/‘f1, al Lustentions

HivK & U0 shoro, Feanklin Co,,
Whoen you writo plesse e thls papor

Ny

BLAKE‘S STONE AND ORE BREAKER AND CRUSHER.

For breaking bard and brittle substances to any size. Endorsed by the leading Mining,
nnnfncu nx.-nd Rallrend corporations 1o the United States aad Foreign Coaner
rst Pre wherever e xhibited, and hundreds of tmum\mlnh of the Mghest character,

A \b\\ SIZE For l’lub'tl'l’.l“l'l\l- AND LABORATORY UsSE.

§# ALL STONE CHUNHER S not made or lioensed by us, contalning vibmt
actuated by a revolving shaft and Ay-wheel, are Infringements on our patent, and makers and
users of such will be held nocvountable. Address

BLAKE CRUSHER (0., New Haven, Conn.

Lory convergent jaws

DMUND DRAVER,
Manufacturer of I‘In(-dass Eagineers’ Instroments,
Establisbed in 150. 226 Pear St., Phila., Pa

OUR FRESH STOCK OF

WHITE HOLLY

PHOSPHOR-BRONZE

et |

\I- ays gives a third more powaer. |

156 1o 200 Lewls Sireer, New York. a Month and
Ouint free.

$77 SHAW & o..Acm?.m

g BEARINGS,
IR NOW READY. 2 &
This, with our complete assortment of é Pu“t:gonsl
. RARE AND FANCY WOODS, e SPRING WIRE.
\[ {:. uyers. In annmug‘um Jf.mt?.&.:?".‘.":‘c’.‘i J/ /"é‘ % Apply to
Hordyood; Lumber, and ' Veneers, Agured and' plais; | gy x-uoqrnou-mwxn SMELTING CO., Limited,
| GEO. W, READ & CO., Washington Ave., Philadelphis, Pa.

D e
Scientific Qmevican

Al Kinos

) oo o WORKING Magi

oN WORKING Tgq
".w,,‘ smw. TOOLS, -
}/'H.B. SMITH MACHINE CoYf

U SMITHVILLE BUR.CO.N.J. o2
> CIRCULARS FREE.

Shafts, Pulleys, Hangers, Efc.

| Full nssortment In store for immediate delivery.

Wi, SELLERS & €O
BIG PAY

cnmm
Ls 7

79 Liberty Street, New York.

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

BRADFORD MILL CO. |
Successon

0 Jaa lhdhnlA(u.,

ZLatest Style GARDS, Bouguet, Lawn Floral, ete., in
case, name in gold, 10c, "uvy B200., llm.h!mi, Ct.

5
GURED!!
An InlnlhbchnB Erxceu

P I T remedy for Fits, Epllepsy or

Fulling Sfekuness, warmanted to effect & speedy and
Pormanent Cure,  **A Free Bottio? of my re-
nowned specific and o valusble Treatise sent to luy
sufferer wu-!luhme his Fost-office and E
Address, D, O, ROOT, 188 Pearl Streot,

T

tones, |
Portable Corn & Flour Mills,
Smul Machines, ete.

B St
' Office & Factory, 158 W, 24 St
CINCINNATIL O,

J. R Stewart, Mo W. B Danlep, See. |

§# PRICE LISTS SENT ON APPLICATION.

Also,

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

HE BEST STEAM PUMP in AMERIC
More than T H E D E A N Sond for reduced Price List.

Deane Steam Pump Works
4500 In use Made l\y HOLYOKE MACHINE CO, B3 I": {IT‘ NT‘ K.

Australia, 1877
il Phila,, . .1876
Santiago, 1875
Vienna, . 1873

J A. FAY&COS

LD ROLLED

SHAFTING.

The fact that this shafting has 35 por cent, greater
strength, u finer fniah, and Is truer to gauge, than an
othor In ase rendors it undoubtedly the most soonomieal,
Wo nre mlao the sole manafuoturers of the CELEBRATRED
COLLINs PAT,COrrLiNag, and turnish Pulloys, Hangers,
oto, of tho most umwnnul niylos, rlnv Iln( mnllu-l on
upplication to )» NES & UGHLIN

Try Stroel, M and \I Avenues l‘llln\.uruh I'
10 5. Canal Steoot, Chioago, T, snd Milwaukee, Wis

WOOD WORKING MACHINERY

wis swnrded st the Parls Exposit over all compet
Mo TMEGOLD MEDAL OF I LLLLS Alnshigh
ont awinrd ot Phia, San g andd Vienna, It

§¥" 3tocks o ul.\- -hnlllm\ln store und for sale by
FULLEN, DANA FITZ, n, Miss
(.oo Placo Muchinery Ag noy, 1314 hawm ars SL.N. Y,

l)\hl'l‘.l SIA. BY Dr 0. F. KUNZE.
r-‘ymr(umu Appotite Diminished, Btomaoh Digestion
mugh plower than Normal, Constipation. Symploms
in Children. Uhronlo Casos.  Dyspepals sa ohused by
0o mnoh l-.-ul l( lmll’ullhln Yood | by Genom
rangemont | Nored Conditions o funervation,
I'rentpont \.ulrl-humnl should be Easily Digostible
akeon Littlo st & Time; andd IMgestod lnxlul? mare s
koo, Nooowmity of Fow and Plaln Dishes Mment
whon Stomuoh (s Overlosdod,  Alding wnulu uleo
Preatioent o Fobrile Disoases, Coptalned (n Beres.
FIFIC AMERICAN BUrPoevesr No. 190, Price 10cents,
' be hadd ot thie offico and of all nowsdealers .

Lathes, Planers, Shapen

Dirills, Bolt and Goar Cutters. M Machin
Muchinery. " GOUL na'nunu”burr Mmurl. N

jouttaesl Donplamant Shogs
hort notion, sud the lowesl

Rallvow!, Parnitore
| Planing Mills, eto., oq
i Gl i ol furt

J. A, FAY & €O, Cluelonatl, Ohlo, U, S, A,

RAPID

ADDITION!

Wondertul Tuventlian !
RT of Adding Fleures
from Left to Right
 Or from Middle «-nlurwuy
i abx columne ut one thne
Iu ne as Quiok as Thought !
sont to any ‘--I-lu--- on -
ovipt of 'riee, ¥ Cents In

(g0 slpinps
1L, l\\l FUIENINS,
Botavin, N, ¥

MOSHLEY IRON :Illll)ul AND
HOOF 0O

CORRUGATED IRON

Rulldings, Moo fs, Kliutters, Doors,
Iron Bubu. kylights, oto.
5 oy Qc:t:ﬂ, Now York,

\}

-

=

FOR 1879,
The Most Popuiar Seientific Paper In the World.

VOLUME XL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
| to announce that on the Fourth day of January, 1999, a

| mew volume will be commenced. It will continue to he

the alm of the publishers to rendor the contents of the
‘ now volume as, or more, attractive and useful than any
| of ity predecessors,

Ouly $3.20n Year locluding Postage. Weekly.
34 Numbers & Y ear.

This widely cireunlated and splondidly Nlustmted
| paper Is published wookly. Every number coutains six.
I teen pages of useful Information, and a large number of
original engravings of new Inventions and discoveries,
| represonting Bogineering Works, Steamn Machinery,
| Now laventions, Noveltios in Mechanios, Manufacturos,
[ Chomistry, Hloctricity, Telegraphy, Photography, Archi.
tocture, Agriculture, Hortlonlture, Natural History, ete.
All Classes of Readers fiod In Toe SCrexTIne
AMERICAN a popular resume Of the best sclentific in.
formullnn of tho day 1 and it is the alm of the publishers
lo prosont it In an attraotive form, avolding as much as
posalble abstruse terma. TO every Intelligent mind,
this journal afords a constant supply of Instractive
roading, It is promotive of knowledge and progress in
overy community where it clroulatos,

Terms of Subscription,~One copy of Tue Screv.
TIFIO AMERICAN will ba sont for one par-52 numbors -~
postage propald, to any subsoriber In the United Stetes
or Canada, on recelpt of threo dollars nud twonty
conts by thoe publishers; six months, B0 three
months, $1.00,

Clubin~One extra copy of THRBCIENTIVIO AN ENL.
CAX will ba suppliod gratis for every ddud of foe sbacridbers
| ot B0 esch; additional coples ad same proportionats
mto, FPostage propald,

One copy of Tue BEEENTING AMERICAN and 0ne copy
OF THR BOLeNTIrio AMERICAN SUPFLIsENT will be sont
for one year, postage prepald, to any sulweriber (o the
Unitod Statos or Oanada, on rooelpt of seven dollars by
the publishors,

The sufeat way 1o remit s by Postal Onler, Draft, or
Bxprons.  Monay onrefully plaood fnside of envelopes,
soonrely sealed, nod corrootly addrvased, seldom goes
satray, but la st the sonder's risk, Addross all juitors
And ke all orders, drafts, oto., payable to

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

To Varolgn Subsoribers,~Undor the facilitios of
the Postal Unlon, the SCLEXTIRIO AMERICAN L8 now sent
by post direct from New York, with regularity, to subserib.
o o Great Neltaln, Indis, Aostralia, and all other
Britiah ealonlest Lo France, Austrin, Belgltum, Germsny,
Tusala, and wll othor Buropean Statear Japan, Nrasll,
Moxioo, and all Statos of Contral and South Amerios,
Torwa, whun sent 1o forelgn eountries, Canada axceptod,
ol for SOLENTIFIG AMERICAN, | your; $9, gold, fur
both BOEwTIre AMemicax and SUrrLEMENT for |
yoar, This tncludes postage, which we pay. Remit by
postial arder or draft 10 urder Of Munn & Co 87 Purk

How, Kow 'lw’.)

- ——
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ROCK DRILLS.

National Drill and Compressor Co.,

93 LIBERTY ST, NEW YORK.,
RS '°o""°n'5¢' by Stoam, Water Power,

John A.White

1LO7

LIBERTY ST,

NEW YORK.
J. H. Blaisdell,

MANAGER.

W.JOHNS

ASBESTOS

Liquid Paints, Roofing, Boller Coverings,
Stnm PackmLSMumnp. Fire Proof Coatings,

Sexo ros Descrirmivs Prce Lo,

H. Vl. JOHNS M'F'C CO, 87 MAIDEN LANE, K.Y,

Pond’s Tools,

Engzine Lathes, Planers, Drills, &ec.

DAVID W. POND, Worcester, Mass.

AIR COMPRESSORS,

HOISTING ENGINES anp OT
MACHOII:YERY'

UVA TURE

bRIFFITH & WEDGE ZANESVILLE,OHIO.

Scientific

American,

[Al'ml- 26, 1879.

BOILER COVERINGCS.

WITH THE “AIR SPA

THE CHALMERSSPENCE €O, Foot E. 0th St Now York. Solo owners of tl

U CARY & MOEN @
/H‘" UN @ =

“T“'LW‘RF lVl H‘\‘_ \[“{ \PRINGS. NEWYORX OITY

234 w. 29,57

ESTANLISIED 1504,

JOSEPH C. TODD,

| BExgixemn and MAciuNist.  Flax, Homp, Jute, Rope,
Oakum and Bagging Machinory, Stoam Engines, Hollors,
eoto. 1also manufmeture Baxtor's New Portable Engione |
of 1557, Can beo soth In operation st my store, A one
horse-power portable N'ﬂ ne, completo, $135; two horse-
sower, $235; two and a wif horse-power, §25%0; three
orso-power, $55.  Manufuotured exclusively by

J. C. TODD,
10 lllrrlny St.. New Tork or Paterson, N. J.

~ Wood- Working Machmery,

Such ns Woodworth Planing, Tonguing, and Grooving
Machines, Daniol's Planers, Richnrdson's Patent L.
roved Tenon Machines, Mortising, Moulding, und
Fk;—S'\w Maohines, and Wood«Working Muchinery gene-
Manufu mn«l Z
i wiIn IKK\ RUGG & RICHARDSON,
‘hlll-hur Stroet, Worcester, Mass,

(Shop formerly uccunmd by k. BALL & CO.)

DEAN BEROTHERS,

INDIANAPOLIS, IND.,
Manufacturers of

2“@' _ DeanSteam Pumps

< i Boiler_Feeders and Pumr—
ing Muachinery

3

for aul

CE” IMPROVEMENTS,

i Patonts '

MINING MACHINERY. FEog I““ Bollers, Pamps,

Coal and Ore Jigs, Dast Burning ;rh.n . Drawings
and advice free to customerns Je aville fron Works
. O, Haydon & Co,) Addross l('l\‘)ll URKEN

Supt,, Jeaneaville, Lugorne Co., n

"RARE OPPORTUNITY.

The proprietor, adyanced o years and Jdosl
rotiring from ae tive comtrol of busines
I

», woul

barpain, or convert Into a

nn Inlrnat L}

nll the £ !llu‘ fxtures o« mx Jete
orowde l- 'h.uu yin work, having cost upw
thousand dollars, and the .nl, ones of magnit
120 milos on the Mississippl River, ¢ r. variot
which mny be seen spectmens of we of the
Sullwater, Winona, MoGregor, [luhurx

} 0
4 on many of the bost

Lyons, Clinton, Museatine,

For particulars, address the proprieto r at Clinton, Iowa.

A. P, HOSFORD.

NOVELTIES, NOTIONS,

Watehes, Cheap Jewelry, Stationery Packages.
Agonts nnd country stores supplied. Ilustrated elrou-
nr free, J. BRIDE & CO,, Manufaoturers, Salesroom,
207 K'way, Now \’nrk ,\ddru'« luucrs to I, 0. llux'.'m

III I ; QUGHT

IIIII T+ WR
BEAMS & G/;?Z%hks

’l‘nE ONION IRON MILLS, Pittsburgh, Pa.. Mann- |

facturers of Improved wrought iron Beams and
Glirders (patented),
I'ie groat fall which has taken [;
Iron, and especially in Beams vsed in the cunstruction

of FIRE PROOF BUILDINGS, induces usto eall the -;-.'

cial attention of Engincers, Architects, and Buslders to
the undoubted advantages of now (-nvunz Fire Proot

- {' purposes.
THE DRIVEN WELL,

Town and County priviloges for making Driven
Wells and solling  Ydconses under the ontnbllnhod
American Driven Well Patent, leased by the yoar |
to responsible parties, by

WM. D. ANDREWS & BRO.,
NEW YORK.

HOW TO BELI, PATENTS.—This little book fully ox- |
lains how all patents can be sold for §ow prlce« 'ﬂcn
&c«-nu L. D. a\(»ox Barrington, Yates Co., g

Mill Stones and Corn Mills.

We make Durr Millstones, Portable Mills, Smut Ma- |
chines, Packers, Mill Picks, Water Wheels, Pulleys, and |

i.nrtns <;\ocu.ly adapted to Flour Mills. sSend tor‘
catalog

B E NOYE & SON, Baffalo, N. Y.

MPORTANT FOR ALL CORPORATIONS AND |
MANF'G CONCERNS.- Buerk's \Watch-|
man's Time Detector capable of accurately con-
trolling the motion of o watchman or patrolman st the
different stations of his beat. Send for eircular,
J. E. BUERK, P, 0. Box 979, llo-lou. Mass,
Bewnro of bnylnn lnlﬂnm Deteoto

T FOR SALE

For Expu1momal Parposes. Lot of ELECTRO-
GNETS 1502 Ohm lesistance,

Suitable f.r Telephones, Sonnders, or Relays,

Armatures, 25 cents extra,
Cost TScents, Wil mail. postpald, on receipt of 25 centa,

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

(FORCED BLAST )
Warranted syperior to an)
other,
WILBRAHAM BROE
2318 Fraakford Ave.
PuiLapgLyuis

FOR TEN DOLLARS CASH, !
we will insert a soven-line sdvertisoment one weekina |

IL:( or.m woeekly nowspapers, or four lines In s different

list of 537 papers, or ten lings two weeks in a choles of

either of four separate mund distinet lists containing

from W to 100 papers cach, or four Unes one week in Wil

four of the same lists, OF ono line one week in all six lists

| combined, being more than 1,00 w We also have

Jists of papers by States, thic ugh he United States

| and Canada. Send 10 cents for our 10 page pamphlet.

Address Gro, P, ROWELL & Co., Newspaper Advertising
Bureau, 10 Gpruoo Street, New York.

WHEELS

Gnnranteed.

Machmes

AT REDUCED Welssport.
I’RICEB. Pa.

AGENT'S profita per week. ““" MWATER WHEEIS.

prove it or forfelt $50. New

Addnru W. B CHIDESTER, 8 Patton oe. oy o

T LARGE CONSUMERS OF FINE LIGHT
Malleable Iron Castings, we can
offer special Inducements (o the way of VERY SUFERIOR
QUALITY GUARANTEED, and at falr prices. Reing our-
%qun «mnnu:n‘n ano : ;x'm the lmmll perfect
other work s Insured the same sx ent un
MA LT WHEELTI 'S Co,y
\r.x Coxx.

BOLT CUTTERS.

Send for Catalogue of

Schilenker's Automatic Bolt Cutters and
Serew Cutting Machines,

HOWARD IRON WORKS, Buflo, N. Y.

“The 1876 Injector.”

Durabie. and Heliab) Hequire pecial |
valves, Send for fliustrated ﬂe:‘ A ;
WL SELLEIS & CO., Phila, |

VEGETABLE AND FLOWER SEEDS
S B EVERYTHInc FOR THR Jo

E

Dumyun Catalogues of 175 pages sent Pree

PETER HENDERSON &GO.

88 Cortlandt §t., Newe York,

PAYS 2 sell our Rubter Hand Print sy
I Celivered in aay country, ﬂrru"h' (r::“-
G. A HARFER & BRO., Cleveland, O,

MMMmM'-M- 50 3alike ) N nmrm

60 Goldand Jet, Ve, CLiNTOX Bros, Ciintonvilie, CL

The George Place Machinery Agency

Machinery of Every Description,
1 Canmubers and 108 Roade .'(lNl- Now York

2R, . ELE VATORS

. )
AND |} LK AND

PFRFL MERY.—BY “ y &

SAUNDERS

~A valusble and |-nNAa-I ppar wpon the

paration of Perfume Extracts, WILh formule 1. ¢
on of the most prominent and popular I*
tmenno-onm-munm directions fo r(n“q‘ .n
and compoundiog of the ingredien s, ot The Fo
bere piven embrses the preparstion of (he f {howty
w‘ J.‘gp,lﬂub < - I(u-- Vah'h Ross, Vi
not, Musk, Patahouly, Millefleur, Yiang

r& lltmwru\ll'- West Ends, Tul

nwuu- Rondalstia, Now Mown Hay, Vmng

:nnl ove Pink, Vlul- Sy ﬂl‘:.unc(w. BUryLENy
3. Price i) ccats,

Steel Ca,stmgs,

From ¥ to 10,000 Ibe. welght, true (o pattern, sound and
solid, of unequalod strength, toughnoss and durability
An invaluable substitute for for A OF cast.dron re-
gumnnhmlumnnnnh sond for eiroular & price lst.

Prerer STEEL CAvrison Co, 68 Library St hlh. a.

Holly's Improved Water Works.

Direct Pumping Plan. Comblnes, with other advan.
tages, over oldor systems, the following: 1. Secures b
| Yariable pressure & more reliable water supply for lf'
TPposes 2, Less cost for construction, Lass cost
or maintenance 4 Loss oost for daily supply ,y the
tse of Holly's Improved Pumping Machinery, § Af-
fords the best fire protection In the m.rhl 6, Largoly
reduces insurance riaks snd premioms, Disponses
with fire oneines, In whole or (n part. & ltmluor- firo
department nlrnu-u or informaetion by descriptive
pamph gt (i-m orwise, addross tho
HOLLY MANUFASTUINNG 0., Lockport, ¥, ¥ ;
]

AHEAD OF ALL COMPETITION!.

nn‘ NIZES ¥O KE.
\rlr,ipu from F{ ﬂ

lnllll s Fonr I(N(~ I'(l\\l»l(
omplete victory and b
hlu-!ln Fhodo Trisl ol the Paris
578, tomethor with those st the gy
lh Contegnial in 1IN prove
waintain thelr rep uinif n
made. Do not buy worthle
Ine can be had for the same ¢

llt\ll\\l.l\lll\ .\

01 ‘lullul .,
Send for Descripiiye Oatal

whest awards st the ex.
Exhibition In
L hndred day teial ot
that the )

b

Waorla's

I' \~~\ll)|ll
il May .
I'Inlnlclplu- ‘0.

Hox a(.,‘

J, I.l.cb\ n Il \u.‘ll.

‘ mmnmpluu

| In cost mny nt oneo bo ns.

Sead for onr |

structures: and by reference to pagesi2& 58 of our Book |
of Sections - vrlmh will be sent on application to those |
¢ the erection of fire proof bulldings -THE |
COST N BE ACCURATELY CALCULATED, the
oost n! ln-umm 0 nvolded,and the serious losses and in-

terruption to business caunsed by fire; these and like con- | I DUS

sidorations fully justify any additional first cost. 1t s
belioved, that, were owners fully aware of the small |
differonce whioh now exists bhetween the use of Wood
and Iron, In luun( cases the latter would be adopted.
Weshall lu-ulmum to furnish estimates torall the Beams
complote, forany specific structure so that the difference
rtained. Address

08
CARNEGIE, BROS, & CO., Puubnrnb Pa.

RUFFNER & DUNN, Patentees

and Solo Manufacturers of the Excelsior Steel Tube

Cleaners.  Price $1.10perinch. Send for circular,
SCHUYLKILL F.

ALLS, PHILA., PA.
MACHINISTS’ TOOLS.
Send for m |"m’("£n;"m PATTERSS.
&e.

Lathes, Planers, Drills,

NEW HAVEN MANUFACTURING CO,,
New Haven, Conn.

ICE AT $1.00 PER TON. _
The PICTET ARTIFICIAL ICE CO,,

Room 81, Codnndlmu kxe ¢, P. 0. Box 3%, N. Y.

With recent improvements.
Prices Greatly Reduced.

7000 in successful operation,
FIME NIW PAMPELET O3 1877,
Sent free to those interested.

James Leffel & Co.,
Springfield, O,
100 Liberty St., N. Y. City.

FARM LAW, ADDRESS OF HON, ED-
MUND B, BENN T, delivered before the Massachusetts
State floard of Agricalty: This Is an essay ombra
mmplnu and pinctical Information, ralmble not only
lul e rmot but to every one. Showing how to Buy a
Bargnins that are not Binding; umh.rk-.u
wlu»n- u-oy are in Streatns. Ponds, Lakes, or on lno
lborg w nl " Imd of & Farm lndndn' Rights in
Fences : their Legal H .l‘hl.e!c Ratlway
)cnm llln Lattlo; Cattle on Railways: Im x:ounalng
Cattle. The urmeru Liatility for hl- Animals. The
l" on the Dog. hmﬂ Liable for his
Water lu,uu aud Dnl : Damming ; llnvenln(

é’“ A Stream. *urlm W “{ﬂn
ater. Trospassing. In Summer and in ter. Hunt-
iog and )'I-hln Frult Trees on Bo Lines, ete.,
ot Contalned In SCLENTIFIO AMERICAN SUPPLENENT
106, Prico ) couts.
onnmmm SURFACE PLANERS, §1%, Planers
“ ani s, R0, 8. G, HILLS 7 Chambors

Street, va \ ork

OF HAMMERS,

nn
STILES & I‘\llKl"ll I'IKBS Co., mddlo(o“ Conn

FIRE INSURANCE EXCLUSIVELY.

PAn e CAMITAL.... < SLASS
Ny SUMPLUS, Dec. 51, 16 : $14 0.
A37.58

Canm Assers Ix U 8. Jan. 1
Ner Assers v U8 Jax. L INN, ...,
TRUSTEES IN XEW YORK:

VI8 DE COMEAU, Bs f Do Aham & Co.

AR, COUDERT, l?\)o?“ of O nmllorIAllnm.
A, RENAULD, « of Renanld, Franools & Co,
TEN LE CESNE, Resident Secrotary.
TEMPLE, Manngor for the Middle States,

WESTERN UNION ﬂ(;ll.lll\ll N. T

5:28 | ings snd spoctfications, may be had by remiiting to

/22

38

1.0
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PERFECT
NEWSPAPER FILE
g St Eoiezt T for gesmerving pepisarery

Ohmeribers 1o the SCIRNTIFIC AM.
TIFICAMEMICAN SUPPLEMYST tah b
1 Bur o low price of $1.50 by mall, or 5125 st Lhe
o of this paper  Hoavy board sides: inscription
SCIESTIVIC AMERICAN In gint Nocossary fur
ove who wishes to preservo the paper.

MUNN & CO.,

Publishors SCIRxTIFIO AMENMICAN,

1N

lace In the prices of i

THE TANITE CO..
STROUDSEURG, PA.
EMERY WHEELS AND CRINDERS.
;l.\.pn\—OH Andrews 5t Holborn Vhdnn,gc
0

vV ERPOOL~42 The lumpll‘ Dale =

1
1
GURO, l LACE, 121 Ciambers St,, A\c:v Yon Agent,

ROCK DRILLING MACHINES

AIR COMPRESSORS

MANUFACTURED BY B, eicuRockDane Co
SEND FOR PAMPHLET FITCHBURG MASS

PATENTS at AUCTION.

Regular Monthly Sales.  For terms, address 5. ¥
? ATENT EXCHANGE, 67 Libarty Street, New York.

HAFTlNG PULLEYS, HANGERS, etc.

Send ror Price L
A & l~ l(uw(‘ 5361 Lewis ﬂ:r'te(i.;-g York.

SPARE THE CROTON AXD SAYE THE CONT.

Driven or Tube Wells

| farnished to large consumers of O and
4 Water. WM. DLANDREWS & Hl((r?(dll W u!}"el‘ \“\26
| who control the patent forGree n's American Driven Well,

The Columbia Bugycle

Made by THE POPE W'¥F'G CO.,
ASO \c:l:-lm""c'ﬁlh“".
pra machine, easy to
Jearn 1o ride, and when mastered
one can beat the best hotse in A
day's run over an ordl
Send Jo. stamp for
catalogue

nary
list and
page ﬂ(hmlnfor-lt‘l.

]"nOG ARDUS' PATENT UNIVERSAL ECCEN-
| 1D TRIC MILLS—For grinding Bones, Ores, Ss
| Crucidbles, Fire Clay, Guanos, Off Cake, Feed,
Corn and Cob, Tobacco, Snuff, S . Salta,
S{ums. Cofiee, Coccanut, Fh.nea"Atbeo(ot. Mica,
ote., and -bucvef unnnt be ground by other mills
Paste ‘heil ete,
ork,

E

Also for Paints, Printers’ Inks,
| JOHN W. THO) =O\ successor 10 JAI!H i AR~
, corner of White and Elm Sts., New ¥

» Pyrometers, o,....‘,"?"“&.&'?‘p&f
Boller Flues, Superheated S team, Of St
HENRY W. BULKLEY sole )hnulnunm.
Hroadway, N. Y.

Invested in WIn !‘l bloﬁl Ull..

10 1o $1000 st eny

AddmsBlXTEBtCO Bulkm l?WImH NY.

00D ENGRAVING

At Photo-Engraving Prooess Rat
T P DONALDSON, 5 Park Row, . T.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Mesars. Mans & Co., In connection with thpoblu-
tiou of the SCIEXTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors,

In this line of business they have had ovem rmmry
TEARS' EXPIRIENCE, and now have uneguoled focilities
for the preparation of Patent Drawings,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Relssues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them i3 done
with special care and promptness, on very moderate
terms.

We send féee of charge, on A pamphlet
containing further information about Patents snd how

olng | to procure them; directions concerning Trade \h.rh,

Copyrights, Designs, Patents, Appeals,
fringements, Assiguments, Rejected Cases, Hints on
the Sale of Patents, ete.

Foreign Patents —We also send, free of charge, &
Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coan-
tries of theworld. American Invenzors should bear in
mind that, as a general rule, any invention that Is vala.
able to the patentee In this country ls worth equally as
much in England and some other foreign countries.
Fivo patents—cmbracing Canadian, English, German,
French, and Belgian — will secare to an lnventor the ex-
clusive monopoly to his discovery among about oxm
HUNDRED AXD PIFTY MILLIoNs of the most Intelligont
people In the world. The facilities of business and
sleam communicat'on are such that patenis can be ob-
tained abroad by our citizens llmo;;; m:
home. The expense to apply for an
$75; German, §100; Freoch, $100; $100; Belgian, §100; Cana-
dlan,

Co, ::; of Patents—DPersons desirlog any patent
levtied from 18538 to November 96, 1867, can be supplied
with officlal copies at reasonablo cost, the price de-
m.’u the extent of drawings and length of

A.".m:u-amxmtun.mnnn
time the Pstent Office commenced printing the drw.

this office §1.

A copy of the clalma of auy patent lwaed aluce 1508
will be farnlshed for §1.

When ondoring coples, please to remit for the same
an above, and state name of patentee, ttle of Inven.
tion, and date of patent,

A pamphlet, contalning full directions for obtalning
United States patents vent free. A handsomely bound
Referenco Book, gilt edges, contalng 140 pages aud
many engmvings and tables lmportant (o every pais
ettes and mochanic, and (s & useful Kand book of refer-
once for overybody, Price 25 conts, malled free.

Addres  UNN & C0.
Publishers SCLENTIFIC AMERICAN,
37 Park Row, New Yark,

RRANCR OFFICE—Corner of ¥ and TA Strels,
"Muwlaa. y/8
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VOl o ey NEW YORK, MAY 3, 1579. #3.20 per Annum.
AMERICAN INDUSTRIES, - No. 10, ciation of the efforts of all who have effectively worked for  ment of new purposes, or of A. B. Wilon discarding the

SEWING MACHINES. the development of this useful art; whether of Elins Howe  shuttle and whittling the model of & thoroughly original, in-

In P“mmofourpurpomnn“mmu“g and giving some | modifying old devices and applying them 1o the necomplinh. ' genious, and effective substitute therefor from the end of &
account of important American industries, we have broomstick. We have chosen 1o present our readers
reached a department of the mechanie arts pre-cmi- with some illustrations of the works of the Wheeler

& Wilson Manufucturing Company,

Without going into the history of this concern, we
might say of those from whom it derives its name,
that A. B. Wilson, by the original inventions of the
rotary hook and four-motion feed (to say nothing of
his admirable complete machines), placed himself in
the foremost rank of inventorsand achieved enduring
fame; Nathaniel Wheeler, who for about twenty-five
yedrs has been the president of the company, by his
sound practical sense and administrative ability, as
well as by his knowledge of mechanics and practical
skill in mechanical operations, has been the chief de-
veloper and organizer of an immense and successful
industry.

The works of this company are situated in the
thriving city of Bridgeport, in the State of Connecti-
cut. The principal buildings consist of the muin
factory for metal working, assembling, testing, etc.,
occupying one complete square, 368x307 feet, under
one roof; a woodworking factory, covering a second
square, 526x219 feet; a foundry and needle ot o

pon a third, 368x232 feet; the works altogetty - —ov-
ing over seven acres of ground. To illustrate and
describe the whole would require a large volun
Our artist has made sketches of a few rooms and 1.3
teresting operations. .

The main machinery room is that in which t}4

nently American in its origin and development.

Thirty years ago there was not a thoroughly prie-
tieal sewing machine in existence: whether such
thing was possible was an unsottled question; how
10 sew successfully by machinery, if possible, wasa
problem for the solution of which American genius
was projecting and experimenting in various direc.
tions. To-day all the markets of the civilized world
are supplied, we might say glutted, with an almost
endless varioty of sewing machines, and almost every
conceivable kind of stitching on every species of ma-
terial that may be sewed is done by machinery. That
family is poor indeed that cannot afford one of these
most effective of labor-saving machines, and that
family must be rich that can afford to do without one.

Let those who ascribe the privations and suffer-
ings of the poor to the baneful effects of labor-saving
mag¢hinery consider the tens or scores who now earn
a comfortable livelihood with this admirable instru- -
ment, where formerly one- with unremitting toil | 72
gained a scanty subsistence by plying the hand -
needle.

The approved form of machine stitch for general
purposes is the so-called lock stitch, formed by the
interlocking of two threads, which is accomplished
by means either of ashuttle or of a rotary hook.
Hence arise the two leading systems of sewing ma-
chines, principal mechanical operations are performed in 1!

Happily it does not devolye upon us to decide the : production of the metal parts of the sewic~ ~
question of the relative merits of these systems, or = S : . chines. This fireproof room is L-sbaped, 300 feet i
of the particnlar forms of machines put forth by dif- i ——— ——— —— S length, 210 feet in width in one part, and 100 feet in
ferent manufacturers, We bave the highest appre- ' X " PUNCHING THE NTEDLE EVES [Continued on page 274.]
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Scientific Amevican,

[May 3, 1870.

ic Amevican,
RETABLISIED 1848,
MUNN & €O. Editors and Proprietors,

WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

0. D, MUNN,

TERMS FOR THE SCIENTIFIC AMERICAN,

M

of » SCLENTURMO A-ﬁ-wu will be wupplied
uu!ibon-l S50 emoh | maditional mq'z'-u

enmm
peoportionate rete.
desired number of the SUPPLEMEXT sont 10 0bo
R SRR
oy order. Address

MUSNN & CO., 5 Park Row. New York,
Thoe Sclentifiec Amerlean Supplement

1% & distinet papor from the SOLENTIVIC AMERICAN, THE SUPPLEMENT
- 1 kly. Every |l Ins 18 octavo pages, with handsome
corer uniform o size with SCIENTIFIC AMERICAN, Terms of subseription
for BUprLesexT, § 0 8 yoar, postage pald, tosubscribers  Single coples
Meents =0l by all news dealors throughout the conntry

Combined Rates ~The SCIESTIFG AMERICAN and SUPPLEMENT
will be sent for one year, postage froe, on recelpt of seeen dellars, Doth
papers to one address or Aifferont addressos, as desired.
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Address MUSN & OO ¥ Park Row, N Y.

Sclentifie American Export Editlon,

Tho SCTEXTIFIC AMERICAN Bxport Bdition s a large and splendid per- !
, lssued once amonth  Bach cumber contalns about one hundred |
gquarto pages. profusely illustratod, embracing : (L) Most of the
Mates and pages of the four preceding weekly tssues of the SoresTiric
AMERICAN, with ita splendid engravings and valuable Information: 2.)
Commercial, trade, and manufacturing announcements of Jeading houses,
Terms for Export Blition, $500 a year, sent prepald 1o any part of the
world.  Single coples 3 cents.  [#™ Manufacturers and others who deslre
1o secure forcign trade may have large. and bandsom ely displayed an-
nouncements published In this edition st 2 vory modomte cost.
The SCLEXTIFIC AMENICAN Export Edition has a large guamnteed elrco-
lation in all commercial places throughount the world, Address MUNN &
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I. ENGINEERING AND MECHANICS .~ ' Flroioss . Locomotive,
with S Showing detalls of constroction, general description.
Skew No:1:" Fioh surtacse sos how 6.

By Prof. C. W MACCORD 10 figures. o SO Jhem.,
Catender Hollers are Ground. The Poole system. With 6 figures
IL TECHNOLOGY .—Notes on the Microstructure

MI. Prom A. MARTEN'S roport.  With 6 figures 7 uicisen. Pact

The Treatment of lron Prevent Corrosion. JTeocture by Prof.
ARFP before the bodu'{ of Arts, London. Animportant puper, show-
mu.mm | from the use of the Barfl process dur-
the past two years, how the (ron is heatod with wuperheated steam,
%fenlrhble litles of the iron after treatmeont, oto.
. @ Gelatine g:;cmln otography. By E. FEURIEK. A valuuble

otes on Goluting Bromide. By E.LAIR DETA MoTre.
development with sesqui-carbonste of :mn‘:anlum%uk:rgt

of 3
lating Proooss. B 1 .
; s (u" HOULGRAYE

in Tobaoeo: the Method Employed (n the
G

irlos neo. 1|
n of Silkworm Eggs In Different Gaseous Media. By

10 e Glam Mﬁmu.
ﬁ:ﬁ?l. By D. ALEMAY, D.V.E. A practical snd soien-
r, In Angwer w”eorhln viclous theories with regard to the

?%Ea of the * 1

otocollotype Provess. By T. Borax, F.C.8,
m“ &':’:{'L"n"n’ i 'o:lmi%a tqn"mm pbuoxmpmc plfw nt improve-
“*“ e areccrts et ﬁl mprovemonts In gas burners. The

ho II;:

ol Uron.
orm . 1'rof, llllny" Manual of Instruction for the ¥
ik, ‘ Asfmumf report of groat vulue.—-gnmu&
!ﬂlkwgm.- -Wll sgon of the worm, —Enomics nnd disenses. —
mu-mor'm.. ntering nod hatehing the eggs.—Foeding anda
UL ELECOTRICITY, LIGHT, HIEBAT, ETC.~Researches on Blectric

Fisbes. By E. J. MAney —Now Spoctral Extract-
od from Samarskite. By Lroog DE lluuu'.lt. \, l.n')'n't vt

IV. AGRICULTURE. ETO.—Furm Law (Continned from S
S 1. e 1 bis and Duties ot Paraors " b b

-&h;‘.ﬁf‘:& E. I Bennett, on Hiring Holp, Liability for
furmers

his of . Wi
l:l'q -aru armnt of soods
u’:&; Comg%-rt..“ léo fnothod Of winking approved by tho results of

Practical experfoncs of prominent New York

V. NATURAY, HISTORY, GROLOGY, GEO bable |
' ¢ GRAIY, BTO,—~P :
of Heat in Formor Timoes, A erition) a}xnln{uul;::;f u!g i

! Trade Oponings, as doveloped by the Nord-

vrmumm Bad. The return of the Amos to the Cas- |

snd the Itch Lakes of Trinidad, N
y W. 0. Crossy,
Of the pature and probabile origin of miners! r:u‘h

Tho Dinosssurs of the Rocky
Coh r) Mountains. By Prof A. LAKE. of 1)
W 07)“!"-. A description of newly discuvered ')‘h-o::

Marblod 5
Maja of Bouth Afrlon ever besh Lo pa it *Pecimen of the deadly

v"rroﬁ?:ﬁg‘." "{J'ezmul"'r;?--'lhn Clot in Poenmonts, ana ll(no.
“."::&2'{ “"’“' . \'ori' rof. ALYRED L. Loosis, of the Uni-
neanity
Obicago Modienl Socioty, u
-mvonunu upon 'Jundnflzl;hc:.ﬁ::?lh’ MOmBers of enes of
10 Adhesive laster. A novel snd useful device
Treatmont of Ceretiral Apoplexy by Injection of Ergotine
t of Distemper in Dogs.
A New and Cheap le—([ummlg Disinfoctant,

PROGRESS OF ELEOTRIC LIGHTING.

While the sensational reports in regard to electric illumi
nation have subgided, the electric light is making friends in
varlous quarters. The Walthum Bleachery, Mass,, have
been tsing two generators of the Wallace-Farmer pattern,
Ten Hghts supply 112 four foot gas burners.  The generators
require twelve borse power aplece, and the horse power is
estimated at ono cont per horse power per hour. It is stated
that the quality of the light is good; no complaint is made of
fts Mekering,  Washburn & Moen, of Worcester, Mass,, use
the Brush electric light to a limited extent, lighting but a
portion of one of their works. They state that they got muoch
{more light than from gas for an equal expenditure of monoy.
{ No necumste experiments, however, have been made

The Riverside Mills, of Providence, R. L., employ two
Brush generators,  One machine has been running abont two
months in & weaving room, and part of the rest of the mill
| s also been lighted by electricity,  These mills run night
{and day, and use o large number of gas burners from 10 to 12
hours per day, and therefore ure peculinrly well fitted for the
employment of the new light. Twenty electric Inmps have
taken the place of 230 five foot burners ina weaving room,
{and give a better and more satisfactory light. The work re-
quires an unusually strong illumination.

:

smalipox; and when this expectation hax been unreasonably
encournged by the confident assertions of overssnguine prac-
titioners and theorists, that this, that, or the other drug may
be counted on as n sure and trastworthy means for securing
immunity from the scarlet fever, it is not surprising that
people are disappointed by the failure of the medieal profes-
#100 1o arrest the spread of the disease, now the most destrue.
tive of all the infectious diseases,

That the failure has not arisen from lack of effort on the
part of the profession, medical literature abundantly testifion,
That final success is not impossible no one would have the
presumption to assert, though the prospects of immediate
success are fur from bright, The cause of the discase is s
little understood as its cure. The microscope Is a8 helpless
as the telescope to detect the contagious principle, and no
means for destroying it has been discovered, except a tem-
perature higher than any patient ean endure,

Inoculation seems 1o be almost universally attended with
unfavorable results.  Balladonna, so long insisted on as a

‘ prophylactic, fails to justify its reputation: and the long list
of anti-fermentatives and similar remedies offers nothing that
| the experienced practitioner can resort to with any confidence
in its efficacy.

““ Indeed,” says the editor of the Medical Record, ** the logic

{ can be completed,

The lighting of the Boston Music Hall by electricity has | which leads to the administration of any known anti-fer-
been postponed until a larger machine of the Brush pattern | mentative as a prophylactic has too unstable & ground to de-
In the preliminary trials it was found | serve much respect. In the first place, the question of what
that the light would be unpleasant to n general audience, and | is the contagious prineiple of scarlatina has not yet got be-
it is therefore proposed to modify its color and brightness by | yond the domnin of probabilitics,. We ean say, with much

n

!
| nitrogen, The agitation of the subject of electric illumina-

| the employment of suitable glass or porcelain shades.
W. Mattieu Williams, F.R.A.S., in a recent paper givesan
interesting resume of carly English experiments on incan-
| descence, particularly those by a Mr. Starr. The latter de-
| vised a peculiar method of winding the conductors of a dy-
| namo-electric machine. Since the thick copper wire, usually
| made useof, necessarily is wound on the armatures in a spiral,
there is a certain loss of compactness and an increase in re.
sistance, which Mr. Starr proposed to obviate by using a
core of square section, and winding around it broad ribbons
of sheet copper, which were insulated by cementing on its
surfaces a layer of silk ribbon. This ribbon is to be laid with
one edge against one side of the core and carried on until the
angle, then it is to be turned over so that its opposite edge
may be laid along the next side of the core, and soon. It
seems as if this method of winding dynamo-electric ma-
chines would have certain obvious advantages. The experi-
ments of Starr, however, on lighting by incandescence did not
result in much success, and they were unfortunately brought
to an end by the untimely death of the inventor. Prof.
Willinms, who has devoted much attention to the manufac-
ture of gas, believes that there is a greater field for invention
in gas manufacture than in the field of electric illumination.
The by products, ammoninecal salts, liquid hydroearbons, and
coke, are suflicient, in his opinion, to cover the whole cost
of manufucture of gas, and leave the gas itself as a volatile
residuum that costs nothing., He thinks that gas might be
delivered to consumers in London at one shilling per thous-
and cubic feet *“if gas making were conducted on sound com-
mercinl principles—that is, if it were not a corporate mo-
nopoly, and were subject to the wholesome stimulating influ-
ence of free competition and private enterprise.” He there-
fore thinks that any comparison of the two methods of illumi-
nation based upon the present cost of gas is essentially
misleading, for future invention can materially reduce the
price of gas.
Prol. W. E. Ayrton also takes up the subject of clectric

!lighting by incandescence, and proves that the electromotive

force necessary to be maintained at the two ends of a wire
of platinum, 5 centimeters in length and 1 millimeter in
dinmeter, and at the ends of a piece of carbon, 2 centimeters in
length and 1 millimeter in diameter, is 0-2848 volt, or about
one-third of a Daniell’s cell in the case of the platinum, and
046013 volt, or about one half that of a Daniell's cell in the
case of the carbon wire, 1t is, therefore, possible to produce
a light with an electromotive force less than that of a Daniell's
cell, but not with a Daniell cell itself, since the internal re-
sistance of the cell is far greater than that of the incandescent
wire or rod of carbon. He was enabled to use the method
of incandescence in 1873, when the government was employ-
ing divers to recover the property sunk in the French mail
steamer Nil off the coast of Jupan, An ordinary carbon rod
was first geraped very thin, and then, with connecting wires
aflixed, it was placed in a yacuum globe; and by heating it
with an clectric current, and passing air through the globe,
it was burnt to the required degree of thinness; the current
was then stopped and the air pumped out and replaced by

tion certainly will provoke inquiry into the subject of the

Notos an paper by Dr. D. R Nuows ", of “'tr-‘ﬂ |
3

cost of gas, and, therefore, ought to be encouraged.

SCARLET FEVER,

As an enemy to life and health scarlet fever now stands
about where smallpox did a few generations ago. Itis a con-
tagions discase, more or less malignant, subject 1o wide and
rapid variations in scope and severity, yet apparently rising
steadily in importance as o factor of the general death rate.
| Just now there is scarcely a large city in which it is not epi-
| demie,
| Seeing that medica) skill has been able to bring smallpox
under practical subjection, there has very naturally arisen a

* | popular feeling that medical science ought to be equal to the

| task of discovering a means for preventing scarlet fever, at
least as efficient as vaccination bas pro\'cd in the case of

| positiveness, to be sure, that it is no visible form of bacte-
| rium or micrococens, and we can, perhaps, infer from analogy
| that it is a particulate something too small to be detected by
'the microscope, that it is albuminoid in composition, and
| multiplies at the expense of physiological processes. Whether
it is living or dead, whether it is the degenerated protoplasm
of man or the modified protoplasm of vegetable, whether it
acts in conjunction with bacteria or feeds directly upon the
tissues, all these questions are much beyond the pathologist
as yet. But, in any case, it is very bard to sce how anti-
fermentatives can reach this virus. « If it is dead, we certainly
need not give such drugs to kill it; if it is living, there is no
evidence or probability that the system can be so saturated
as to destroy such infecting protoplasm and not the living
matter of the tissues at the same time. In the blood of per-
sons deafened with quinine or salicylic acid the bacterium
disports himself with as much activity as clsewhere, and the
ameeboid movement of the white blood corpuscles can still
be easily seen. It is a fact, to be sure, that there are drugs,
like quinine, which affect the size and internal movements
of the blood globules, but we cannot fufer from this that
there are prophylactic germicides, which will not proveto be.
homicides at the same time. The idea, then, werepeat, that
anti-fermentatives will be efficacious, though not impossible,
is inherently improbable, while the idiosyncrasy of the scar-
let fever poison will oblige observers to collect a vast number
of cases in order to prove the prophylactic power of any par-
ticular drugz. We do not wish to discourage experimenta-
tion, but it should be remembered that therpeutics are not
advanced by continually announcing on the basis of a doz-
en cases new powers in drugs which further experience at
once disproves.”

Must the problem be, therefore, given over as hopelessly
insoluble? No scientific physician would admit a proposi-
tion so disgraceful to the profession. While internal medis
cation is recognized as thus far a failure, it should still be tried
experimentally—but not depended on, Ultimately & remedy
may be discovered; meantime external methods for increas-
ing the comfort of the sick, for preventing thie distribution of
infected epidermis, and for diminishing the exposure of the
well, may do very much toward restricting the spread and
lessening the malignancy of the pest.  Particularly can good
be done by muking general the knowledge already assured
{or the mitigation of the disease and for preventing its dis-

ribution. > P
BETTER LATE THAN NEVER.

It is not an uncommon thing to hear young men complain
that their early schooling was deficient in quantity, poor
in quality, or—if neither of these—was wasted through boy-
ish indifference and folly. They would get on better u life
if they knew more, they are free to admit, but M‘d!"l‘ol:

:

more time regretting wicuge .
suffice to give them the knowledge they need. 1t is said
that the father of Professor Sumner, of Yale Co could
neither write nor read when he came to this country, s young
English mechanic. Within twenty me ' \ f
known as one of the butmd‘mtnﬂsg;d. one of:@;:;

most cultivated communities country. tead »
wasting his time in idle regrets for his deficient schooling,
he learned to read, and read to good purpose. In S
wnymnyolﬂicbﬂ.m'mw‘ A
'men our country has known have begun their scquaintance
with letters after reaching Wsﬂm o
why the most illiterate mechanic in our land,
of natural ability and a sincere purpose, may not i
his enjoyment in life, his opportunl Nprovin;
social and financial condition, and the chances of hi
for the highest supoess in life, by an honest e

by study the disadvantages by which ﬁ
of educational opportunities has surroun
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ART,
‘of the people the public museums of Earope
insignificant service. The artist and the artisan

ﬁiw ‘allowed froe access to such picture galleries and

but are encouraged to study and copy from the

‘Deantiful objects of art there exhibited.

Societies under various names, and patronized by the opu-

li)l’ wnd learned, and often supported in part by the govern-

prizes for superior workmanship to those who
copy or improve upon the original designs,

We read in a London contemporary that the new Sivres
Museum is doing its utmost to afford valuable instruction to
those interested in studying the history and the progress of
ceramic art.  During the last few months a methodical classi-
luﬂuo(mtbmnvhsahibind has been accomplished,
and each one is classed according to its historical and geo-
graphical position as well as with regard to its technical
worth. For this purpose labelsare attached toall the picces,
giving the date and place of manufacture and the marks on
various pieces, so that a wide knowledge can often be gained
of a subject merely from studying these labels, 4,000 of which
have lately been affixed. It is to be wished, says the same
paper, that South Kensington could be made equally instruc-
tive in the way of ceramic labels.

Pity it is that our new Metropolitan Museum of Art
is situated so far from the heart of this city as to ren-
der it almost unavailable to strangers, and to that class of

L especially claims as his discovery is simply a very old, well |

Scientific g\mmcnu.
|

rendered by the above course o( research and rcn.mnhlu is, |
don't select as stock for cemetery work marblo of o dark or
bluish cast, but, rather, select the light color with greenish
cloud.”

IR —

The Gary Motor
T the Editor of the Seientific American :

In your issue of April 5, page 200, you publish a letter
from me and make the following remarks: *“None of the
experiments here mentioned by Mr, Gary are new; there is |
no neutral line in any such sense as he asserts; what he above |

known phenomenon imperfectly and erroneously alluded to
in his italics. All he appears to bave done is
to revive a few time-honored experiments, and trot out be-
fore the public an ancient perpetual motion delusion.”

With all due regard for the opinions and assertions of the
SciexTIFIC AMERICAN, may I take the liberty to ask it to
““trot out " before its many intelligent readers some of those
““time-honored experiments,” or tell them where they may
be found; and will it also tell them where the *“ old and well
known phenomenon " alluded to in my italics may be found,
and in what manner 1 bave imperfectly or erroncously al-
luded to it?

Surely the ScresTiFic AMERICAN must be in position to
do this, as “ time-honored experiments " must be on record,
Can the ScIENTIFIC AMERICAN refuse to do this and main-
tain its well-carned reputation for fairness and ability?

W. W. Gany,

residents who much appreciate its treasures, and who would
derive the most benefit from frequently visiting it. But its
inconvenient location in a hollow at the upper side of the
Central Park is not the worst feature. The building itselfis |
s0 lacking of architectural beauty—is such a monstrosity in |
design—that the visitor is almost repelled from entering after
reaching it. Certainly but a fraction of the number who |
visited the Metropolitan Museum of Art when it was located |
in Fourteenth street will pay it a visit in its present out-of-
the way position.
BARFF'S NEW PROCESS FOR PRESERVING IRON.

Professor Barfl lately gave a lecture in London on the re-
sults obtained by his new process since its first aunounce-
ment, about two years ago, an account of which was then
published in the SCIENTIFIC AMERICAN.

The process cousists, in brief, in subjecting the surface of
the iron to the action of superheated steam at a high tem-
perature. The result is the production upon the surface of
the iron of a hard, smooth, and durable skin of black oxide

of iron, which prevents rust far better than any paint, lac-

quer, -rubber, or other compound or process herctofore
known.

Iron articles to be treated by this new process are first
cleaned with dilute sulphuric acid, and afterward with bran
water. They are then placed within a muffle, the temper-
ature of which is 500" or 600* Fal.; dry superheated steam
at & temperature of 1,0000 Fah. is admitted, atmo-
spherie air being carefully exeluded,
black oxide skin rapidly takes place.

This coating has peculiar properties. It is so hard that it
resists emery powder and the file.  Many substances which
adhere to ordinary iron will not stick to this prepared iron.
For cookery the new process is especially useful. Barfl
stew pans and other utensils are more cleanly, as arrowroot
and other sabstances can be cooked in them and the vessel
cleaned with great ease.  Bardl vessels can be heated red hot
without injuring the skin. Barfled iron is proofl against
damp, water, hot or cold, and stands exposure to the weather
far better than galvanized or painted iron  Barffed boiler
und ship plates, whether of fron or steel, are superior to ull
others, a8 they do not corrode and sediment does not readily
adhere. The process is applicable to almost every concelv-
uble form of iron manufacture, and appears to be a selentific,
important, and valuable contribution to the fndustrinl wants
of the world.

Professor Barfl’s interesting lecture is given in full in the
current issue of our Sverresent, No, 174 Bee table of
contents in another column.
gt A e —

VERIDIT MARBLE,

Prof. J. P. Henderson, of Loyola College, Baltimore, Prof
J. B. Watson, of Oberlin College, Ohlo, and some students
of mineralogy, have been testing the capneity of Vermont and
other marbles and other monumental stones to withstund the
corroding influences of our climate.  T'he results nppear Inn
long letter from Prof. Henderson to the Nashua (N, IL)
Gazette, Their first examination was of granite, of which 382
different specimens were tested.  While the most of those
were composed of such materinl ns wonld wear tolerably wall
in the open alr, nearly every picce showed o lack of ubility
to withstand long exposure to rough wonther,

Marble was then tried, and as Vermont and Itallan mar-
bles are most used for out-door monuments, attention was
given chiefly to these,  The principal guarries of Vermont
are the West Ratland, Sutherland Falls, Eost Domset, Pitts-
ford, and Columbinn.  In point of durability, the West Rut-
lund marble wos found to take the precedence, and the othors
They found nlso that
our native Vermont marbles are better adapted to stand our
than the Halian, which is rapidly going out of use,
and will most likely disappear entirely for outside work,

Prof. Henderson says: “The depth of most Vermont gaar-
rles now 18 such that better marble is obiainable than was
produced by them three years ngo,  Hence our verdior, s

followed Io the order of their numes

clivnis

The formation of the |

Huntingdon, Pa., March 31. 1879,

ReyMarks.—In the letter of Mr, Gary's, published in our
paper of April 5th, after describing his experiment of bring-
/ing a bar of magnetized iron into the vicinity of a magnet, he
says: “ What I claim as my discovery is that the iron, if of
proper proportions, will change its polarity before it comes
‘in contact with the magnet.”

This alleged new discovery we specified as old and well
koown. Mr. Gary now desires us to state where this old and
well known experiment may be found described. We will
not now occupy space further than to give one reference, be-
cause the phenomenon is very familiar to experimenters,
Mr. Gary will find it in ““ Rudimentary Magoetism,” Snow
Harris, 2d edition, revised by Noad (London: Lockwood &
Co., 1872), page 31.

The author, in describing the influence of the pole of a
magnet upon a bar of soft iron, says:

*It is, however, to be obscrved that the mean line will
vary with the distance of the iron from the magnetic pole,
and will approach the center of the iron as we increase its dis-
{ tance from the pole, and conversely, will approach the near
extremity as we decrease its distance from the same pole; so
that on making contact with the magnet the mean line van.
ishes, and the whole muss exhibits the same polarity as the
pole of the magnet.”

This may be readily demonstrated with an armature of
| considerable width, and the fact holds good in an armature
of any kind, This affords the true explanation of Mr. Gary’s
| sheet metnl and tack experiment; shows the non-existence of
(uny neutral line in the sense by him asserted; and proves
‘that his nlleged new discovery is simply a very old, well
| known phenomenon, imperfectly and erroneously set forth
in his claim.

My, Gary claims from first to last that there exists in the
magnetic field a neutral line, where the polarity of an induced
magnetized iron bar ceases and beyond which it changes,

A method of proving that there is no reversal of polarity in
the iron is illustrated by the accompanying engravings.
Two helices without iron cores, having opposite poles
pointing in the same direc

tion, are connected with a
battery, a8 in Fig 1.
When the armature is re-
mote  from the helices,
polarity manifests itsolf
in the bar in sccordance
with the established laws
of mugnetism, and a
needle presented to the N
ond will bave its 8 end ut-
tracted,  On moving the
armature quite near the
holices the sume end of the
armature will repel the 8§
ond of the noedle nod attract the N end; but the polarity of
the nrmature has not been reversod, anomalons a8 it may ap-
pear,  This may be verified by disconnecting the battery, ns
shown In Fig 2, when the magoetism remaining in the
bar will be found the same o8 in its fiest position in Fig. 1.

As 1o the possibility of making the force of permunent
' magnots avallable as usouree
of powes, Mr. Gary absurdly
claims to cut off the attraotion
of the magnet by the wse of |
o thin plece of sheet fron
Se placed on his so-called neutral
line; but this is no entoff.
The sheot fron acts simply s
un induced magnet of vory
little power, sufficient, of
course, to affect the dellcately
poised needle placed In Its
fmmediate vielnity; but when

1':] 1

74

the noedle is removed o short distance from the sheet iron

armature, the supe rlnnt) of the imlnvm;; magnet will assert
itself, and the needle will obey it almost as if no armature
were present

As there s no real basis for Gary's pretended claims to a
new discovery concerning magnets, it follows that he is no
better able to make a magnetic perpetual motion machine
than his various predecessors, Some very curious frauds
have been pe rpe rated in this line. Dircks, in his *“Per-
| petuum Mobile,” describes and engraves some alleged mag-
netie perpetual motors, one of which is stated to have been
seen in the year 1821 in actual operation by crowds of people.
Like Gary's, it was alleged to be run only by permanent
maognets; but it was subsequently found out 1o be o decep-
tion.

We were called upon recently by a gentleman who stated
that he was the friend and helperof Mr. Gary. He averred
that he had himself seen Gary’s magnetic motor in operation;
that as many as three hundred people had also seen it.  All
we can say is that if the witnesses suppose that the machine
was worked by permanent magnets, like many people
before them, they were grossly deceived.

The Plague In Russia,

There is no doubt, says the London LZanee, that the medi-
cal profession in Russia are at the present moment in a state
of profound unrest us to the near future of plague there.
From the beginning of the outbreak in the province of As-
trakhan, there bas been s fear—determined perhaps by the
course which the plague pursued during its recent prevalence
in the province of Ghilan, Northwestern Persia—that this
outbreak was probably but the forerunner of a wider and
more serious manifestation in Russia which might be looked
forin the course of spring. The cessation of the outbresk
in the province of Astrakhan has not in any degree modificd
this view of the subject, and as the spring draws on ex-
pectation is on the alert to distinguish the first indications
of that which is dreaded. The occurrence of another and hap-
pily not fatal case of plague within the infected area on the
Volga, in the course of last week, gave rise to a momentary
fear that the period of intermission between the forerunning

outbreak and the greater invasion apprebended had come @&

an end. It is not, however, the indication in this direction
which exercises at the present moment the minds of our
profmnonal brethren in Russia. Their attention is fixed
upon seeming forerunners of the dreaded malady, wlneh
would appear to be scattered almost over the whole area of
Russia in Europe. Our readers will remember the case of

bubonic malady, unattended with much geperal disturbance

of the system, which Professor Botkine observed a few
weeks ago in St. Petersburg, and which be pronounced to be
the slight form of plague which often precedes the deadlier
manifestations of the disease. The weight of medical
opinion in St. Petersburg declared itself against Professor
Botkine's view of this case.

It isnow known that the case in question is not the only one
of the sort which has occurred in St. Petersburg, and that the
later cases have been free from the complications which led
to doubt in the earlier case. It is now known, too, that simi-
Jar cases of this dubious bubonic affection have been ob-
served also in Vitebsk, Tsaritsyn, Odessa, and in Warsaw;
and it may be inferred that there is at present widely scat-
tered in Russia a form of bubonic disease, of seemingly
trivial character, unfamiliar to the medical profession there,
and which it is feared may be of the sort which preceded the
several recent appearances of plague in Mesopotamia, which
occurred also prior to the late outbresk of plague in the
province of Astrakban, and which is, in fact, a form of
plague.

Under these circnmstances, it can be understood with
what anxicty the near future as to plague is regarded in
Russia by those who are most competent to judge of the
possibilitios of the case, and how anxiously obscure forms
of disease are now being scanned over a large part of
that empire. It is well that this state of things should be
fully apprehended here. We shall not now have long to
wait before the fate of Russin and our own prospect as (o
plague for the present year may be determined,  But with
the events of the Mesopotamian and Persian outhreaks
before us, if Europe should be so fortunate as to escape
from noy further appearance of plague this year, it will be
premature to think we have cscaped with only the elrcum.
scribed explosion on the Volgs until another winter and
spring has passed.

——— .t —

Iron In Now Zoaland,

The Government of New Zoaland bas, within a fow years,
constructed over 1,000 miles of railrond, all the material for
which, exeept the sleepers, have been carried out at u heavy
charge in the way of freight, ete., from England. The
present Minister of Public Works, the Hon, James MacAn-
'drew, has determined to make the experiment of promoting
the fron industry in the colony, snd has, In the terms of the
advertisement, which we published last woek; calling for ten.
ders for 100,000 tons of steel rails (or any portlon thereof)
to be manufuctured in the colony from m M
ores,

A pamphlet contalning full hformlm
trated by maps and plans, has been p
Government, and may be had from 1
colony, Sir Julius Vogel, K.,
Chambers, London, by ironmastor

t
1
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[Continued from first page.]
the other. Power is distributed from four main lines of
shafting, which have not percoptibly deviated from correct
adjustment since they were first placed In position, thirteen
YOArs ngo,

In this room there are no less than 1,008 separate machines
for specinl mechanieal operations, & large portion of which
are automatic—thnt i to say, practically speaking, possessed
of such intelligence and skill as o dircet and control their
own movements—only needing consciousness to rise (o the
plane of the skillad mechanic.

Scientific Awmerican,

| May 3, 187¢.

In nssembling a machine each part is taken from an indefi-
nite number of that Kind, yet all come together with the
most perfect fit, In other words, all parts of the same kind
are perfectly interchangeable.  The holes for the shaft bear
ings in the beds of the machines are reamed out with dinmond {
reamers, producing a perfectly true and polished interior
surface, the contact between which and the shaft, though air
tight, allows perfect freedom of motion,

standand gauge wre carefully kept, by which the working

T
—outting, ','rintlm',', and tipping the blank, .swuuim.' cut-
ting to length, rough-pointing, tipping, grooving, eye punch
ing, burring, hardening,

tempering, polishing, brushing

ete,—now number thirty three, hay

scouring, bufling, ete.,
ing been recently reduced from fifty-two by improved ma.
chinery,

In this department, as may be seen by our Hlustrations,

| uselful employment is found for the gentler sex.
For each part of the machine a standard model and a|

Fhe buildings of the woodworking factory, or cabinet
works, are two in number, each 526 feet in length. Here is

snd inspeetion gauges are tested from time to time, and kept | made all the furniture for the machines. from a plain table

The number of driving belts which meet the view in this , in the highest dogree of exaciness

one room is, hy actual count,
1,676, of the total length of
89,510 feet, or but 90 feot less
than 74§ miles, This is ex-
clusive of short feed belts,
ote,, of which there are prob
ably as many more.

Here may be seen good ex-
amples of the economical re-
sults of the division of labor.
Take, for example, the rotary
hook. No man makes a hook.
It is forged here, turned yon.
der, one machine makes this
cut, another that, and so it is
passed on from machine to
machine, until after 128 dis-
tinct opemtions, that one part
is completed, inspected, and
ready totake its proper place,
So the making of a glass press-
er involves, we are told, 32
different opemations, and a
hemmer 70.

In neighboring rooms are
the plating, japanning, and or-
namenting departments,

We were struck with the

«vapparent excellence of the ja-
panuing, its smooth surfaoe
and brilliant luster, and were
surprised to find, upon in-
yuiry, that by peculiar pro-
cesses and materials this ex- 9
traordinary finish was pro- LT
duced more expeditiously, “4'5'\)/?.,4/(2/”;/61
and at lesscost, thanordinary =
and inferior work,

Here we may remark that,
being given the liberty of the shop, we improved the oppor
tunity to make inquiries, and in our probings for infor-
mation one of the mechanics ““let out ™ to us the following:
Upon one occasion when Mr, Wheeler (the president) was
deeply interested in improving the process of japanning, he
stripped off his coat and put his hands to the work to demon-
strate bow it should be done—not a rare thing for him
o do.

A Hibernisn employe, happening to see him thus engaged,
and not knowing or not recognizing the man, exclaimed to
one of the workmen, ‘“ Be gorra, but it must be hard times
outside!—to see a fine appearin’ gintleman like that, rub-
bin' machines at a dollar and a quarther a day!” If we ought
noL to have repeated this anecdote, we beg purdon of who-
ever may be offended.

Ore of our sketches shows a portion of the assembling
room. Here is illustrated the mechanical precision resulting

“from making all purts of the machines to exact gauge.

e~

~

top 1o the most elaborate and expensive full case or eabinet
The raw material is cut to di-
mension at the company’s
mill in Indianapolis, and
transported here to be worked
up into the desired forms
The company’s aim is to
produce, for general purposes,
substantial and well finished
rather  than simply showy
work. In this department, ns

in all others, every piece of

THE REW Ne.8

The organization and maintenance of the perfect system
which prevails throughout these works reflect the highest
credit upon the secretary, Mr. Wm. H. Perry, who hasbeen
connected with the company almost from the time of its
foundation. '

Passing through o tunnel under the street we reach the
buildings in which are the foundry and the needle factory,
Of the former we will only gay that for convenience and per-
fection of all appointments it is not surpassed,

Asthe sewing machine proper is useless without the needle,
the Iatter is, of course, an article of prime importance.
No department of these works is more interesting than the
mechanical processes of converting steel wire into perfectly
finished needles, and in no department are more wonderful
illustrations of the triumphs of inventive genius; but we
cannot attempt a detailed deseription of the machinery and
processes, some of which, in fact, we are not at liberty to de-

| work is subjected to the most

rigid inspection, and if any be
faulty in any particular it is
rejected.,

A noticeable feature here is
the perfect smoothness and
luster produced in finishing
the surface of the wood. For
this purpose is useda ** wood-
filler,” invented and patented
by Mr. Wheeler, by means of
which, we are told, the time,
labor, and cost of wood finish-
ing are materially reduced,
with the production of better
results as to the finish itself,
the natural beauties of the
colors and grain of the wood
being fully developed and per-
manently fixed.

Some of the salient features
of the processes of production
baving been thus briefly
touched upon, the conclusion
will have been anticipated
that the complete products
themselves are in all respects
thoroughly substantial and as
nearly perfect as can be made from the best materitils by the
most skilled labor with the most cffective appliances. These
products consist of sewing machines of various styles; suited
as well to the heaviest manufacturing in cloth and leather as
to the lightest domestic purposes,

In the heat of the lively competition which has existed for
years nmong the rival manufacturers of sewing machines, it
has been the custom for each company to claim that its par-
ticular machines were the best in the world.

There are few sewing machines that are not very
much better than none.  As we said at the outset, it is no
part of our purpose to judge of their relative merits; but the
fact that at the Paris Exhibition of 1878, the only grand prize
for sewing machines from all the world was awarded to the
Wheeler & Wilson Company, ns is attested by the highest
authorities, certainly indicates that the claims of superiority
on the part of this company are far removed from idle boast-
At all events, it is gratifying to be able to state the
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Al throughout the world Ameriean products in this
branch of industry are more highly esteemed and fetel a
materially higher price than those of any other country.
- Enormous Publle Works tn France.
~ While England is gronning undor the offeots of o com.
merelnl depression which promises to be of long continuance,
France, though it has its share in the general stagnation of
trade, is occupied with gigantie projects for public improve.
ments.  The Republic, scarcely less than the Empire, adopts
tho paternal theory of government, and s setting itself 1o
work to add incaloulably to the means of internal intercourse
and the facilities for commerce while providing employment
for its laborers. '

This theory of government is by some considered to he a

false one, but it can be casily shown what can be done under
it in the direction of public improvements.  So the
drainage of Haarlem Lake was done, and that of
the Zuyder Zee in Holland is now being doue by
the Duteh govergment, which guaranteed the invest-
ments made by the capitalists. The only question
to make such governmental mansgement successful
is whether honest men can be found to dircct it
Unfortunately, as the majority of our government
cemployes arce politiciuns, and these, as a class, can-
not be quoted as examples of honesty and disin.
terestedness, it is better for us to keep the govern-
ment entirely out of all such enterprises, which
experience has proved can be done quicker, cheaper,
and better by private contruct,

M. de Freycinet, the Minister of Public Worksin
France, has outlined a scheme of mailway, canal,
and harbor extension, for 1879, which will cost the
enormons sum of $800,000,000, and will probably
have legislative sanction for it in its entirety, The
money for these unparalleled works he proposes to
raise by an issue of three per cent bonds, redeem-
able in seventy-five years; and that he can get the
whole amount without trouble the experience of
all recent French loans affords abundant proof.
The new chance for investment is eagerly awaited
by capitalists, large and small; for enormous sums
are now lying idle in bankers' hands.

Oune of the main features of the plan, and that
which will consume the greater part of the vast
appropriation, is the extension of the railrond system
of France. The rest of the money will mainly go
1o the construction of new harbors and the improve-
ment of the old ones.  Another great public work

which is urgently demanded by several of the -/.7

departments is a canal from Creil-sur-Oise to
Beanvais, Amiens, and Albert, with two important
branches. It is averred that this extensive canal would be
of the greatest value to the north of France; and it would
certainly be the most considerable of all navigable French
waterways, and would have the effect of reducing by one
bulf the present freight charges from English ports to
Amiens, Paris, and beyond.

A scheme for the copstruction of a network of metro-
politan railways in Paris was hardly perfected before M. de
Freycinet stepped in and claimed the perfected lines as be-
longing to the category of lines of generul interest. Their
concession has therefore been transferred from the Municipal
Council to the general government. The cost of their con-
struction is estimated at nearly a million dollars a mile.
The Minister of Public Works has also obtained the appoint-
ment of a supreme commission on the treatment and utiliza-
tion of French rivers, composed in equal thirds of legisla-
tors, officials, and manufacturers or agriculturists. It will
consider irrigation, motive power, inundation, water supply,
sewage, and similar questions. Add to all this his vast
project of harbor improve-
ment, and we see that
M. de Freycinet has laid
out 4 scheme of publie
works for France which
will occupy the Republic
for many years to come,
constituting & system of
internal improvements of
extraordinary magnitude,
which, if it is successfully
completed, will  itself
make the new Republic
memorable for
tions,

/"1'(/. /
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One of the most interest-
ing features of the plan is
the construction of what
are known as light or
narrow  goauge  railways,
largely us feeders to the
main lines, on the most
A com
mission was appointed last

extensive seale

Junuary to examine into
this cluss  of  railways,
both at home and abroad,
and report on ity valw
and fousibility ; and
result of their II.I'!lili!
has  determined M,
Freyemet to build the nar.

Scientific American,

row gauge railways throughout all France, The English
engineering journals find fault with the conclusions of this
commission, but they are very interesting.

They recommend n reduction of the gauge to 1 molor (3
feet 83§ Inches), and in some instances even to 76 centi-
meters, U of n meter (2 feet 6 inches), whereas in England
n & foot gauge s preferred. They advise the dispensing
with fences except at especially dangerons points and near
dwellings; that the stations should consist merely of n wait-
ing room, ticket office, and station master’s lodgings; that the
cars should be of two classes, with possibly an upper story;
that they should be without useless ornamentation; and that
the rolling stock should be at a minimum—in fact, that
evervthing should be arranged witha view to strict economy
Under these conditions they estimate the cost of the roads,

per mile, at an average of about $22,000, They put th
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average speed at from 93 to 12°4 miles an hour, The
subject of narrow gauge railways is now one of the
most interesting in the whole range of railway questions,
and it is well worth careful thought and study. During the
last few years they have been built more or less extensively
here and abroad, and they are likely to come into still greater

ally in new countries.

RECENT MECHANICAL INVENTIONS.

An improved tenoning machine has been patented by Mr,
George H. Gregory, of Caonon’s Station, Coon. It con-
sists in a revolving cutter stock, which is recessed and pro-
vided with cutter heads, which are adjustable both laterally
and longitudinally. The machine is designed for cutting
tenons of round and oval shape. .

An improvement in steam boilers, patented by Mr. Stephen
J. Gold, of Cornwall, Conn., has a series of water receiving
pipes that extend through a portion of the fire chamber and
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PECK'S AMALGAMATOR,

GOVING THE NEEOLES

use, as being cheaper in construction and in working, especi- |

4 275

conneet with the steam spice,  The objoct of the invention
{8 to sccuro the maximum ares of heating surface, together
with the greatest compinetness,

Messra, B, J. Feldman and Theodore Schlag, of Franklin,
Pa., have patented an improved fan for driving flies from
the table. It consists of n novel arrnngement of fans or
feather holders, and mechunism for operating them.

An improved carriage step has recently been patented by
Mr. Richard N. B. Kirkbam, of Kansas, 1Il. The step is
arranged to fold up compactly, and is operated by & lever
and a chain or cord,

Mr. Willinm H. Stickle, of Terre Huute, Ind., has devised
an improved vehicle spring which, it is said, overcomes the
swaying side motion, the jostling, and bumping which are
common o ordinary vehicles,

An improvement in pianoforte actions, recently patented by
Mr. G. O. V. Roederer, of Indianols, Texas, is proof
against atmospheric fluences, all of the movable
parts, as well as the supports, being made of sheet
metal.

Mr. Theodore Bickerman, of Henry, T1)., has pat-
ented an improved windmill, in which the rim,
spokes, und rods are made of gas pipe, securing both
Vightness and strength.  The sails are wade of sheet
iron or wood.

An improved screw press, which may be operated
by steam or horse power, has been patented by Mr.
P. R. Campbell, of Hurricane, Miss, It consists of
u combination of mechanism, by means of which a
strong pressure is casily obtained.

Zenes McGinnis, of Petrolia, Pa., has devised an
improved coupling for sucker rods of oil pumps, by
means of which the rod may be coupled and un-
coupled without nscending the walking beam.

An improved weighing scale, in which the weights
are suspended so that when the material to be
weighed is put into the scoop the weights are Jifted
one after the other until the desired weight is at-
tained, bas been patented by Mr. D. Hallock, of
Coxsnckie, N. Y,

An improved log roller for transferring logs from
the log deck to the sawmill carringe has been pat-
ented by Mr. Esau Tarrant, of Muskegon, Mich. It
consists of abar havingmovable ratchet teeth for en-
goging the surface of the log und in novel mechanism
for operating the toothed bar,

Mr. John R. Fish, of Grand Rapids, Mich., has
patented an improved locomotive smokestack, which
contains a novel arrangement of spark arresters,
which offer little obstruction to the draught, but
effectually prevent the escape of sparks

An improvement in rotary water meters, pa-
tented by Mr. Henry J. King, of Middletown, N. Y., is pro-
vided with a spiral screw for operating the registering me-
chanism. The screw is made in sections, and may be ad-
justed on its shaft, which is journaled in the water pipe.

:
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AN IMPROVED AMALGAMATOR.

The accompanying engraving represents an amalgamator
constructed on a novel principle, and baving a peculiar ar-
| rangement of mechanism, by which an oscillating or vibr-
g tory motion is given to the amalgamated copper pans about
ftheir own axes while at the same time ihey are moved in
| a circular path and raised and lowered.
|  The pans, I, which are concave, are provided with inter-

nal rims or ledges, to prevent the swashing of the contents
of the pan over its edges. Three or more pans are supported
| by short shafts journaled in the frame, E, which is suspended
'by the rods, a, from the standards of the frame, A, and
oscillated by the cranks, &, whose shafts are connected
by an inclined shaft and gear wheels so that they rotate
together. The support of
each pan is connected
with the erosshead, J, by
means of a short forked
rod, which imparts to the
pans an oscillating motion
nhout their own axis as
the supporting frame, E,
is moved with a gymtory
motion hy the ceanks, &,
and is raised and low-
ered at its upper end
by an eccentric on the
upper  horizontal  shaft.-
Each pan is  provided
with a sheet iron spout,
which discharges into the
next below. The quick-
silver readily nnites with
the copper to form an
amalgam,which arrests the
sl particles of precious
metal, and the escape of
the quicksilver from the
pans is prevented by the
weo of fron spouts, which
do nok bee ‘ N
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RAILWAY NOTES.

“Ar a recent convention of railway men in Boston a promi-
nent speakor oxpressod great satisfaction in view of the fm-
provements adopted Tntoly by railway managers {o increase
the comfort and safety of trainmen and passcngers; yet much
more, ho sald, remained to be done.  Among the improve-
monts and ecconomies of the near future there were numed:
An improved freight car coupling; n suitable power brake
for freight trains; the Miltimore safety axle, with indepen-
dent wheels; the rail system of electric block signals; gas
for lighting and heating passenger cars, without danger from
fire in case of accident; shelter and protection for freight
train men when on tho road; and suitable resting and read-
ing rooms for their comfort and improvement when waiting
for delayed trains.

Ax the late meeting of the Master Car Builders’ Association
in this city, the safety of trainmen—or rather the urgent need
of devices for enhanecing their safety—was discussod at con-
siderable length. The President, Mr. Leander Garey, spoke
of the effect of interchanging cars, wherehy the cars of each
road are scattered all over the country, and the resulting need
of much more careful inspection of freight cars.  Inspectors
Jook to their running gear, draw attachments, and brakes,
but soldom or never to dangerous Indders, loose brake wheels,
broken running boards, or other things upon which merely
the lives of brakemen depended,

Letters were read from a number of master car builders,
yardmuasters, and others, in which the deficiencies of the
average freight car were severely eriticised.  Among the im-
provements needed to lessen the risks of trainmen, a master
car builder mentioned better steps for climbing the cars,
Such steps should be at the ends of freight cars, and the one
al the sill should be stopped, so that a man’s foot cannot slip
off. There should be a strong step secured to the side of the
sill, with a firm hand-holdat a proper height above it. Then
the steps should be made reliable.  Too often they are fas-
tened on simply with screws that have been hammered in to
their heads, and consequently give way when a strain is put
on them precisely at the moment when a man’s life depends
upon their solidity.

A yardmaster mentioned as causes of accidents to train
hands, first, the different heights of the draw bars; second,
the insufficiency of follower heads and springs, which should
be strong enough to stand a reasonablé concussion without
giving way; third, to the different kinds of draw bars em-
ployed. He strongly urged the adoption of a uniform style
of draw bar, and recommended the Safford as best for saving
- fingers and hands, particularly when accompanied by the
Griffiths attachment, he approved of it. Brake staffs, he
thought, should be uniformly on one side, nof, as noyw, some-

Scientific American,

specialty ns mechanie, engincer, or telegraphist, Besides
these there are five conductors' schools,  As the railroad
schools huve proved successful, other hranches of industry are
to follow the example. Many steamship companies and fac-
tories propose to establish schools to secure experienced
hands for their service,

Guear advantagesare claimed for the Prosser *“twin cylin-
der "' cars for the tennsportation of grain, They are said to
be cheaper, lighter, more durable, occupy less space, easier
draught, will not laminate the track, may be run ata greater
spoed, lowor the center of gravity, reduce the windage of
train, romove the weight of load from axle, require less oil,
loss attention, less parts, can dey wet grain in the car, and
prevent it from heating, souring, or moulding while in trans-
portation,

More spocifienlly the elements of superiority of the new
car are shown by the following figures:

ORDINARY FREIGHT CAR.,

Wolght of oar,.....ooovins 10 tons,
Wolght of 10ad o, cvisirve suvees von 10 tons.
Welght of car and load. ........ 20 tons,
b Amount drawn by engine. . 600 tons,
Wolght of A, couiivvinininvis . 300 tons,
Welght of load 55 300 tons,
B00LONK, .ovviin . 600,000 Ib,
600000 1b. ..., 10,000 bu,
10,000 b, nt 166, o e shews 1,600
ORE O PRNRIL s AN N b ks o andassis v hasssaiasesases 1,000
RO L AR 5k s SRS R T b N ah v any st soryossosvaoe 500
PROSBSER CAR,
el R L R R S S A P P PR O 5 3 tong,
WL JORA S N L s emipie asnenass snrpura: oot 10 tons
Waight of ear and load. .., 13 tons
Amonnt drawn by engine, 1,200 tong,
Wolght of card, ..., ... 280 tons,

Weight of Joad ..o oveiniiinnes

Tue unpleasant noise of escaping steam from gafety valves,

open steam pipes, vacuum brakes, and the like, is said to be
| entirely suppressed by discharging the steam through asmall
chamber filled with glass or metal beads, The beads—from
| one quarter to five sixteenths inch in dinmeter—are held in
| place by copper gratings, and the steam is entirely silenced by
| its passage through the tortuous interstices between them. At
the same time it escapes freely, with little or no back press-
ure, The device has been patented. -

A BeRruy paper says, inregard to one of the steps recently
taken toward concentrating the railroads under the govern-
ment, that it is to be feared that when the private roads have
ceased to exist, the State, as the sole possessor of the whole
railroad traflic, will dictate much higher rutes than are now
had; and the fact that this can be done only through the

times on one and sometimes on the other, so that ofttimes
brakemen are injured for life, or even killed, by being caught
between them.

Another yardmaster expressed the opinion that the general
adoption of the Safford bar and its use at a uniZ>rm height
from the track would render mautilations and deaths in the
work of coupling atleast infrequent—would, in fact, doaway
with 90 per cent of the present proportion of injuries.

The need of wider running boards on the tops of cars was
also insisted on; asalso were guarded brake wheels, and fre-
quent reliefs of trainmen in bad weather.

law, and with the consent of the representatives of the nation,
will afford in appearance only a protection against
:such an excessive increase of charges. For the administra-
tion will need, to justify the increase, only to show that the
lower rates do not cover the working expenses and the inter-
est on the cost of the roads; and as it at present works at
greater expense than private enterprise, it will probably be
| easy to show that justification.

| Tne Grand Duke Nicholas of Russia bas issued a pamph-
| let urging the speedy construction of an Orenburg-Tashkend

| Railway. His argument for this route, based on that of De
TrE superior strength of American cars has been frequently | Lesseps and Cotard, is, in brief, as follows: If a grund circle
_ #hown in cases of derailment. Where foreign cars would have ' be drawn of the globe between London and Calcutta, theseg-
been knocked into kindling wood the American have with- ment of it intersected between the two cities goes through Am-
stood the shock wonderfully, to the relatively great protec- sterdam, then a little south of Berlin, then through Varsow,
tion of the passengers. An unusual and unusually severe through Southern Russia to the Caspian Sea, which it cuts
test of their strength is reported in the Journal of the Frank- | somewhat above 44¢ of latitnde; then through the Sea of
lin Institute: | Aral, proceeds to the east of Samarkand, cuts the Indus

When the Pennsylvania Railroad depot was demolished by a | about a hundred miles south of its great angie, and goes down
tornado last full, a heavy carshed was blown over upon seve-  the valley of the Ganges to Calcutta. Russia is in possession
ral trains of cars, which were under it, ready to be dis- | of the Asiatic part of that shortest route to India. Sheought
patched. So great was the strength of these cars that they | consequently to construct at once the line of railway which
beld up the wreck. The 10 inch cast iron eolumns, 25 feet | most closely follows it—to wit, from Orenburg to Tashikend.
long, that supported the roof girders, fell in many cases di- |
rectly against the cars with the force due to their own weight
and that of the whole roof, probably at least six tons to ench
column, impelled by the force of the wind added to that of

Tue construction of a line of railway from the port of Ban
Joge de Guatemala to the town of Escuintls, the center of
the chief coffee district, has been begun. The distance is 28

gravity. Notwithstanding this, not one of the cars Was miles, and it is iulcu‘dcd' to build the road hereafter to the
wrecked. In one instance o column struck a car near the S L m'lles beyond Escuintla. The govern.
middle and snapped off, but the framework of the car was| o Budrantees o ct;rmm prodiicn *1'000’0.000 caplialy and
not broken; the lower part of the column rested against the loans the company §210,000. The project includes a final
car, the upper part on its roof. A car that will stand, with ;xlm'l;‘aion from (hmlumnlu_lm miles eastward to the port of
out injury, the impact of & 10 inch cast iron column, with six ]‘:l.l c;nlnum on the Atlantic const. 1?an of the material hos
tons of extra weight, driven by a gule of 75 miles an hour, (»'Ll(.‘n 'HI pped from San Francisco, with a large number of
containg an excess of strength that is very assuring to the | HECNE JOParaTA:

traveler. Trre lowest cost of carrying freight yet reported is found

I Russis the machinery of factories and the engines of rail-
ronds and steamers are chicfly in charge of foreigners, on ac-
count of the lack of experienced native mechanics. Tt isnow
realized that this state of things is nefther cconomical nor
putriotic; and besides there have heen nceldents beeause the

in the report of the Northern Central Railway for 1878, which
| £lves the cost per ton per mile on the Busquehannn Division
| (47 miles long) ax 035 cent per ton per mile.  On the whole
rond, however, the nverage cost is about twice ns much, and
on one of its branches, 9 miles long, the cost is nearly ton

foreign mechunics and engineers did not understand the Rus. | W0e8 08 much—3:246 conts per ton per mile. It isnot often
sinn language. In order 1o bring about a change the govern- | the compnnies report separately the cost on different seotions
ment, in 1871, ordored the railrosd companies 10 pay 15 ru- of the same road.  If they did, perhaps some of them would
bles per verst (two thirds of a mile) for the establishment and | ShOW 8 lower cost than this,

support of mailroad schools. About 320,000 rubles a vear
are collected under this order, and now there are about
twenty such schools. Twenty more are to bhe opened this |
year. These schools are situated on the railrond lines, and
exch of them s provided with a machine shop, where every
pupil is obliged to work not less than three hours daily. The
full course requires four years.

Tuw report of the New York State Engineer and Surveyor
of Railroads for 1878 shows that the total paid up capital in-
vested In the steam rallroads reporting in the State §s $802,-
164,754.25, and the proportion for New York, pro-rating the
ronds Iying In the State and in adjoining States, is $287,820,
O57.05.  This Is an increase in the total aggregate of $7,255,
Each student chooses his’ 616,49, The paid up cupital of the horse roads amounts to

$28,167,180.86—n decrease of $73,857.08.
canged by ronds reducing stock.

The total number of miles of rgad built (main line and
branches), including leased lines out of the State, is 8,80073,
of which 5,762 24 are in this State. The double traek, in-
cluding sidings, nmounts to 4,358 83 miles. Thore have been
107°79 miles of steam, and 8:24 miles of horse rafleonds huily
during the year, The total miles of road owned by horse
_milrnml compnanies are 426°08, and the double track and sid-
Ings are 278'19 miles,

The steam railronds doing business in this State own 2,801
engines, 1,993 first-class passenger cars, 858 second-clnsg pns-
senger and emigrant cars, 741 mail, baggage and express cars,
and 59,418 freight cars.  Of the 278 steam ronds now in ex-
istence in this State, 47 companies operate their own nnod
other roads, 5 are operated by receivers, and 1 19 leased and
operated by a private person. There are also 7 corporations
formed under the laws of other States leasing nnd operating
roads in this State—a total of 60,

Sixty-one horge railroad companies operate thelr own and
other roads. Two steam roads, the New York and Harlem,
and the Utica, Clinton and Binghamton, operate part of their
roads as horse roads, and 2 are leased and operated by private
persons—a total of 65.

There are also 2 steam roads owned and operated by pri-
vate parties.

There are 71 steam and 4 horse roads leased and operated
by other roads, and 1 road owned by private persons is ape-
rated by a steam railroad company; 72 steam and 15 horse
railroads are not in operation.

The number of passengers carried by the steam ronds was
48,769,084, an increase of 8,750,868, classifying the roads last
year to correspond with the present report, and an averige
of 20°84 miles was traveled by each passenger. The horse
roads carried 244,290,364 passengers during the year, an in-
crease of 5,748,628, The number of tons of freight carried
by the steam roads was 38,320,573, an increase of 3,335,792,

THE one thing wanting to make a direct railroad communi-
cation hetween India and Europe is a railway from Alexan-
dretta, the nearest point on the Persian Gulf, to Kurrachee.
A committee has been formed in London, consisting of the
Duke of Sutherland and several other noblemen and gentle-
man, to acquire certain routes through the valley of the
Euphrates to complete the connection. This done, it will be
possible to go from London to Kurrachee in about seven
days—a distance which it now takes nineteen days to cover.

Tue Belgian Government has decided on the abandonment
of wooden railway sleepers. Its example will doubtless find
imitators, if indeed the example be not improved upon, and
steel be used eventually instead of iron. It should be noted
that it is not the longrine, or longitudinal sleeper, that has
been adopted, but a German system of cross sleepers.

Tue greatest railroads in India are composed of the Pun-
jab and Delhi system, some 1,200 miles in length, meeting
at Delhi the East Indian Railway, which goes to Calcutta,
and which is about 1,000 miles in length, with a branch at
Allababad to Jubbelpore, some 250 miles additional in length. -
More, it connects with the great Indian Peninsular system
which is carried on to Bombay, some 550 miles. This system
runs through a chain of mountains, called the Thull and
Vhrne Ghatz, where the engineering difficulties have been
immense, and 15 miles of tunnel made. The line then runs
from Poonah to Magpore, where it is connected with the
Madras Railway, some 850 milesin length. This line also
serves Bangalore, the garden of the Madras Presidency, and
the coolest spot in the plains of India. In the same direction
is the Hyderabad State Line, belonging to the Nizam. The
Bombay and Baroda Railway runs to Ginewarah, thence
through Central India to Ahmedabad, where it is connected
with the Rajpootan State Railway, running to Delhi. At Cal-
cutta is the Eastern Bengal Railway, which goes to Barrach-
pore, thence to Kooshteah, from which a line of steamers con-
neets with Assam,the great tea growing country of India. In
Oude is the Oude and Rohlkund line, which runs 500 milos
through some of the richest plains of that fertile region. The
noble bridge, about 14§ mile in lengih, which spans the
Ganges at Cawnpore, belongs to this company,  Thesecom:
prise the general grand trunk system of raitways in India.

Tuw Railway Age has given a list of forty-eight railronds
that were sold under foreclosure during the year 1878, repre-
senting a total mileage of 8,902 miles, $100,014,500 of bonds
and debt, and $151,616,700 capital stock—the entire amount
of bonds, debt, and stock being $811,681,200.

A summary of foreclosure sales during the last threo years
stands as below; the moral is ovident:

This decroass wat

Year, F‘:‘.ﬂ Milenge. ‘E“m.
A A s ok re th uoaar AR AR aka NS s se i ?‘ ﬁ
e 'ﬁ“&g
m | 16,63 $798.46,000

A sixarg locomotive on the Kansas Pacifie recently hau
o train of 58 empty and 15 loaded cars, with caboose at-
tached, from Ellis to Brookville, a distance of 102 miles, in
O hours and 30 minntes.  The monster lmmoﬁ“‘f'm
Dick,"” described in o Iate number of this ‘pap'm‘? &
achioved distinetion by climbing the steopest grade of the
mountain division of the Atehison, ok uﬂ'ﬂw}gﬁ;
Railroad, drawing 22 loaded cars. el

V.




s suspended mtehiet hook pivoted in front of the roller, and
r_mm below the ratchet, to form an eye or loop for the

“modifying the construction the stand may bo used as o

X wm curtain fixtures has been patented b
y
Heary, ofNonh Belle Vernon, Pa. It consists of

,n m\ptond ebild's chair, constructed so that it may bo
~adjusted ns o bigh ohnir or carringe chair, has been
‘Why Mr, C. H. Barnes, of Poughkecpsio, N, Y.

A flower stand, provided with one or more trays, sup-
ported by a single central standard, has been patented by
Mr. Thomas Murgatroyd, of Clarindu, Towa, By slightly

workstand.

An improved seandlestick, which will hold the candle
firmly, and yot admit of burning the whole of it, has been
patented by Mr. A J. Smith, of Ukiah City, Cal. It consists of

a. standard fixed to the usual bottom, and having a thimble
with fiogers or prongs, which slides over it and holds the

A NEW CLUTCH PULLEY.

We present engravings of two forms of clutch pulley
manufactured by Messrs. James Hunter & Son, of North
Adams, Mass. In these pulleys a friction band is employed
to clutch the boss of the wheel, and tho means for operating
the bands are both simple and efficient.  In the form shown
in Pig. 1, the pulley 15 placed on a sleeve, D, which is sc.
cured to the shaft, and s provided with a flange for receiv-
mg screws which enter the friction band, A.  The Iatter sur-
rounds an enlarged hub or boss of the wheel, and is split
and provided with two cars, through which passes a holt
having n cam formed on its head that engages a similar cam
formed on one of the cars. A lover, B, is secured to this

Scientific Amervican,
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ly mmbllng in exterior appearance that of an ordinary ‘
Iand steam engine, but very different in its internal arrange
ment. The piston of the pump was made up of a series of cast
fron rings, and these were pressed out against the sides of the |
necurately bored eylinder by springs of steel. The effcct was
to make the piston perfectly nir-tight, and yet capable of be
Ing casily moved upward and downward in the cylinder,
There were no valves in the piston, as there are in those of
nlmost all nir pumps employed in manufacturing processes,
The base of the cylinder was o hollow casting of iron, and
8O was Its cover, In these hollow castings the inlet und out-
lot valves were pluced.  The upper casting contained sixty-
four small apertures, which were covered by small pieces of
steel saw-plate, ench about two inches long by one inch wide,
mnd fastened by o serew at one end.  These delicate springs
were, 1o fact, the valves.  Thirty-two of them wero made to
open to the atmosphere, and thirty-two to the exhaust or |
vacuum pipe. The hollow base or bed plate of the cylinder
was furnished in  precisely similar manner.  The diameter
of the eylinder was three feet gix inches, and the length of |
stroke of the piston thres feet,® The pump was placed ver-
tically, and immediately below the working beam of the en-
gine to which the piston rod was attached.

By this method of construction the air pump beeame

scending it constantly exhausted sir from the vacuum tube
through the inlet valves, and discharged it through the out-
let series,  Nothing in the shape of machinery could work

more smoothly than did this pump, and this arose mainly
from the peculinr character of the valves. The cost of the
whole apparatus, with cast iron exhnust tube, two hundred
feet in length, ten inches in dinmeter, and face-jointed, was
about £400,

Tt has been said that the exbaust tube was two hundred |

bolt, and is curved so as to be engaged by a cone, C, on the
shaft  The cone is grooved
circumferentially to receive
the fork of the shifting
lever, It requires very
little effort and only a slight
movement of the shifting
lever to operate the clutch.
This device is so simplo that
no special description of its
opemtion will be required.
By moving the cone, C,
toward the pulloy the free
end of the lever, B, isthrown
oatward, the ring, A, is con-
tracted, and the boss of the
pulley is elamped so that itis
carried around with the shaft,
The clutch shown in Fig.
24s similar to the one just de-
scribed, the difference being
that 4 right and left hand
screw passes through the ears,
E, and is turned so as to con-
tract the split ring by the ac-
tion of the toggle, F, when
the sleeve, G, is moved to-
ward the pulley. Of course

This arose from the fact that the engine

feet in length,

HUNTER'S CLUTCH PULLEY.

double-acting, and whether the piston was ascending or de- |

nnpuu their impresasions.  The presses then rebound, car-
rying with them their pistons.  The pneumatic valves again
open self-actingly, the dies descend upon new blanks sup-
| plied 1o them by mee hanical fingers, another batch of sove-
relgus is pumped into bright and glorious being, and so long
08 the great air pump is exhausting the vacuum chamber and
the presses are fed with blanks, so long the series of minor
pumps will proced with their work, and streams of gold,
silver, or bronze colns will flow down from the presses into
reservolrs placed below to cateh them,
R L Wb O
Tho Academy of Sclenoows,

The annual session of the National Academy of Sciences
bogan in Washington, April 15, Vice-President Marsh pre-
sided, and delivered the opening address, In which he paid o
feeling tribute to the late President of the Academy, Pro-
{essor Joseph Henry, and gave a roview of the work of the
body during the past year. The members present were Pro-
fessor Spencer F. Baird, Professor Charles F. Chandler, of
New York; Mr. E. D. Cope, of New Jersey; Mr. Theodore
Gill, Professor Julius Hilgard, Mr, George W. Hill, of New
York: Professor O, O. Marsh, of Connecticut; Professor
Alfred M. Mayer, of New Jersey; General M. C. Meigs, Dr.
8. Weir Mitchell, of Philadelphia; Professor Simon New-
comb, Professor H. A. Newton, of Connecticut; Professor
E. C. Pickering, of Boston; Mr. Raphael Pumpelly, of New
York; Admiral John Rodgers, of S8an Francisco; Mr. Fuir-
man Rodgers, of Philadelphin; Mr. Charles A. Schott, Pro-
}fcmmr W. P. Trowbridge, of Connecticat; Dr. J. H. Trum-
bull, of Connecticut; Gengral G. R, Warren, United States
Army; Dr. J. J. Woodwurd, United States Army; Professor
Henry Draper, of New York; Mr. C. B, Pierce, Dr. 8. H,
Scudder, of Cambridge; Dr. Elliott Coues, Professor Francis
8. Walker, and Professor G. F. Barker, of Philadelphia.
| April 16, the venerable Professor William B. Rogers, * the
Nestor of American Geolo-
gy,” was clected President of
the Academy. The other
officers were re-elected, s fol-
Jows: Professor O.C. Marsh,
vice-president; Professor J
H. C. Coffin, home secretary;
Professor F. A. Barnard, for-
cign secretary; Mr. Fairman
Rogers, treasurer; and Pro
fessors Baird, Agassiz, Gibbe,
Newcomb, Hall, and Genena
Meigs, the counsel.

The papers read the first
day were as follows: “On
Ghosts in Diffraction Spec-
tra,” “and on ““Comparisons
of Wave Lengths with the
Meter,” by Professor €. S.
Peirce, of Cambridge; on
““The Relation of Neuralgic
Pain to Storms and the
Earth's Magnetism," by Pro-
fessor 8. Weir Mitchell, of
Philadelphia; on * Continu-
ation of Researches in Con-
nection with the Discovery

it will be understood that moving either the cone, C, or the | house had been crected at that distance from the stamping | of Oxgen in the Sun,” by Professor Henry Draper, of New

sleeve, G, away from the pulley releases it.  The device is
applicable to both driving and driven pulleys,
-_ et r—

Pumping Money.

The above may appear to be a somewhat singular title for |

presses,

Instead of being carried underground, as in the | York; on *“ Vowel Theories Based on Experiments with the

| puneumatic dispatch system, the tube was in this case carried | Phonomph and Phonautograph,” by Professor R. Gmham

fo‘" the roofs of the coining rooms, and, descending there- |
| from, was attached to the great vacuum chamber.

The vacuum chamber had existed from the period of the

| Bell; and on “ The Palmozoic Cockroaches,” by Dr. 8. H.
| Scudder, of Cambridge.
The programme for the second day's session included

& paper, but, according to the Foreman Engincer and|erection of the mint, and was originally devised by Messrs. | | papers by Mr. E. C. Pickering, on the “ Eclipses of Jupi-

Draughtsman, it is literally true that a vast number of so-

veroigns, and, indeed, of other coins, are annually pumped | They had supplied a steam cogine of ten horse power, and
Without entering into a | two single-acting air pumps, ench of which discharged air lums,” proposed by Mr, Faye; by Mr. E. W. Hilgard (read

into existence at the Royal Mint,
detailed account of the numerous processes and manipuls-

tions by means of which ingots of gold are trunsformed llllf)‘
small circular disks of metal, of the exact size and stand- | very ingenious und valuable arrangement, was set aside when |
It bud performed its mis-

ards of weight nnd of fineness for the reception of impres-

Boulton & Watt, the well known engineers of Soho.

| only in its downward stroke, for exhausting the chamber.

the new air- pump came into use.

This cumbrous and comparatively costly, though for its day

ter’s Satellites;” by Mr. C. S, Peirce, on ** Errors of Pendu-
Jum Experiments,” and on ** A Method of Swinging Pendu.

by Mr. Pumpelly), on **The Loess of the Mississippi and
the Aoeilian Hypothesis;” by Professor J, Le Conte (read by
Mr. S. K. Gilbert), on the ** Extinet Volcanoes sbout Lake
' Mono and their Relation to Onr Glacial Drift;” by Professor

sions, it may bo said that those impressions are finally due to | sion, and was lienceforth to be reserved as a duplicate inthe | J. E. Hilgard, * Report of Progress of the International

the action of the air pump.

sovereigns, therefore, Issued from the mint presses since the | modern supplanter,

erection in 1810 of stenm machinery for the purpose of coin-

ing, have undoubtedly been pumped, as it were, into the |attendant to control and adjust the extent of mrcfncllonl

channels of circulation, Let us, then, proceed to explair
the contrivances and means by which the operation of pump-

fuctory. We will commence with the prime mover. Thi
Rennie.

supply of the coining department,

pump money a8 well as water, and showed how it could be
The merit of entertaining the proposition and of or-
» | 1o the pressure of the atmosphere once o vacunm exists be-
This is the case when the pneumatic valves wllll-[ A

done,
dering it to be earried into effect certainly belongs to Cay

tain (now General) Harness, RE., who was Deputy-Muste
This highly talented officer

of the Mint in the year named.
structions to the Mesars, Rennie for the construction,
of tu

¢ for the purpose

Eave in
under the ey

and applinne

An air pump of considerable dimensions constituted the
r- | beautifully engraved dies are thus wade to come into con- | depth of the dew deposited
L tnct with the disks of gold the latter receive by tbofo(wol‘dounotucudulnch and a

main feature of the scheme,

fectly novel plao

nnd this was formed on a pe

inventor, of the necessary apparatus

1t consisted of a cast iron eylinder, close-

A very large proportion of the | event of the derangement, by aceident or otherwise, of its

A regulating, or relief valve, and @

Bureau of Weights and Measures;” by Mr. G. K. Gilbert,

v on ** Stability and Instability of Drainage Lines:” and by

barometer guuge fitted to tho vacuum chumber, enabled the  Professor C. F. Chandler, on ** Polariscope Methods. ™

y | within the latter,

Among other papers announced were “ Critical Remarks
on Observations Alleged to bo of Intramercurial Planets,"

It will now he comprehendod that at all times swhen the by C. H. Peters; and on ** The Extinet Species of Rhino-
ing sovercigns in performed at the Tower Hill money manu- | engine and pump are in action s vacuum of more or less ex- | ceros and Allied Forws of North America,” by E, D. Cope,

# | tent must exist in the chambor,

| which the eight coining prosses stand,

ing into it, are n series of elght cylinders.

ure openstopped, and consequently therr pistons are exposed

r | low them
in the eylinders are open to the vacuum chamber, The af

tom of the cylinders, and the pistons drag with them th
contral serews of the coining presses.  The fnstant that th

The chamber, it may be ex- | '
is 4 steam engine of twenty horse power, on the combined | plained, morgover, is a horizontal tube of iron about fifty
bigh and low pressure principle, and which was ereoted in | feet long, and two feet six inches in dinmeter,
1846 by the justly celobrated firm of George & Sir John | the floor of the mint pump room, in nline parallel to that in |
Originally this engine was intended only for pump-
fug water from & decp artesian well on the premises for the | top of the vaouum chamber, and supported by pipes open-
but in 1851 Mr. J. New-
ton advised that the engine in question should be made to | cal, and fitted with pistons, the rods from which are con-
! nected by levers and cranks with tho presses.  The cylinders

It runs along
Arranged along tho

These are vorti-

. —
The New York World's Falr,

At n recent meoting of the Executive Committoe of the
United States Board of Trade, and the members residing in
New York, the decision of the Commitice in favor of 1833
was approved. The Board has invited the governors and
mayors throughout the country to send delegates or com-
missioners to o great national convention, with reference to
1 the fair, to be beld June 18 next,

e G B ah oo

r! Dow.

within the cylinders then rushes down to the exhausted tabe,  Mr. George Dines, who has made extonsive experiments
the stmospheric column drives the pistons after it to the bot- and observations on the formation of M. M' “’

ﬂ.

o depth of deposit in England in an @
o hundredth part of an inch; uut %
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EMERY BAND POLISHING MACHINE. f

There are many things which cannot be very well polished |
by means of grindstones, emery wheels, or any rigid tools |
m common use. Polishing by hand must be resorted to in |
the finish of many articles, in which that part of manufac-
ture 1s the more costly.  We need not mention any of the
many purely ornamental articles to find illustrations of this.
Most of the brass fittings for boilers have corners and com.
pound eurves, difficult to polish and sometimes impossible to
get at with any ondinary wheel, or even an annular emery
or polishing wheel. For work of this kind, the machine we
iustoate herewith seems to recommend itself. It will be
scen to consist chiofly of a standard provided with bearings,
carrying a driven pulley, over which runs an emery band,
which is also carried by five loose rollers, the upper one of |
which is supported in a movable bearing acted upon by |
spiral springs to keep the belt tight.

|the journal, thus decreasing the friction ut that point.
!

Is rotary motion. This device was invented by Mr, William
Tuokor, patented by Messrs, Tucker & Avery, and is munu-
factured by Mr, John G, Avery, of East Brookfield, Masy,
Wo are told that the invention procecded from a suggestion
made by the SCIEXTIFIO AMERICAN, some months since, in
which we sot forth the desirability of a device of this Kind.
The Invention, which is shown in Figs. 1, 2, and 3, com-
prises a sholl, &, containing hardened steel rolls, a, a jour-
pal, A, of hardened steel, revolving upon these rolls, and
the whole working in o box, B, Jined with bardened steel.
The shell contains sixty rolls, no two of which are in line
with each other, and as the journal revolves entirely upon |
these rolls, friction is decreased to the minimum, and no lu-
bricants are required. The box and journal, also being of
hardened steel, are very durable, and will far outlast those
equipped in any othor way. Rolls are also set in the end of

We are informed that this bearing has been in constant
use on u road wagon without lubricants, without showing
{any wear: also that a band car on one of the principal rail- |
roads has been used eight months with the same result, and |
one of the Boston street railways has a car fitted with the
journal that has run over 5,000 miles without appreciable
wear. - Mr. Avery has successfully applied the principle to
engine slides and other sliding surfaces.

MISCELLANEOUS INVENTIONS.

An improved process of inlaying metallic ornaments in
wood or stone has been patented by Mr. L. A. Amouroux, of
West Mount Vernon, N. Y. In consists in working the alloy
in a hot or melted state into engraved or indented portions
of the surface to be ornamented, and afterward polishing all
together.

Mr. Lyman R. Dexter, of Lancaster, N. H., has patented
an improvement in sleds, which consists in a novel clamp for
securing the runner to the upright. This device is an im.
provement on a clamp for which the same inventor received
u patent in 1869,

An improved safe or vault, provided with air and water
tight chambers entirely surrounding it, hns been patented by
Mr. Samuel A. Wilkins, of Victoria, Texas. The chambers
are arranged so that they may be filled with water from the
exterior of a building.. The inventor also provides an ingen-
ious burglar alarm.

Mr. John B. Beleher, of Charlotte, Mich., has patented an
improved strap for rubber boots, which consists of a rigid
ring connected with the boot leg by a strap. The inventor
claims that the strap is stronger and more convenient than

Mi BAND POLISHING MACHINE.

The bands used are endless, and usually of leather covered
with emery of a number suitable to the work to be done.
Some bands are of tape specially prepared for the purpose,
The emery conting is easily renewed by the user. The
muchine is made by Slack's Emery Wheel and Machine
Company, Manchester, and seems to be generally applicable
for polishing irregular and curved forws.— Engineer.

- R
A NEW ANTI.FRICTION JOURNAL BEARING,

The accompanying engraving shows a novel anti-friction
Journal bearing which was first publicly introduced at the
American Institute Fair, in this city, last fall, where & ba-
lance wheel, six feet in diameter, weighing 1,755 Ibs., and
provided with this ingenious mechanism, was run by a single
thread of No. 40 spool cotton, instead of a leather belt.
Since then the patentees have exhibited their invention upon
railroad cars, wagons, machinery of various kinds, and, in
fact, wherever there is cireular motion, Upon railrond cars
the decrease of [rietion is said to be =o great that a single
locomotive can draw a train of loaded cars, equipped with
these bearings, us cusily as it
could draw the ssme number
of empty cars provided with
the ordinary journal bear-
Ings,

The device also effects a
great saving of expense from
the fact that it isoperated en
trely without lubricants, in
fact they would only he
hindrance o it; and It is sald
that ““hiot boxes™ sre Impos.
sible where the deviee is om
ployed,  The oMoers of nwin
gle line of milroad recontly
stated that they had to den)
with the annoyance of three
thousand hot boxes in s single
month

The same diffienlty Is expe
rienced more or less on ocean
steamships and yuchts, in
mwills and factories, and in
fact, everywhere where thero

AVERY'S

the ordinary ones.

Mr. G. G. Wright, of Winchester, Gonin., has devised an
improved rotary engine, having several novel features, which
cannot be clearly described without an engraving. The ob-
ject of the invention is to render the parts simple and ac-
cessible,

An evaporating pan baving a corrugated bottom stamped
from a single piece of sheet metal, the corrugations of which
extend alternately from opposite sides, so as to form a tor-
tuous passage for the liquid, has been patented by Mr. John
L. Bleeker, of Cincinnati, O.

Au improvement in riding saddles has been patented by
Mr, William M. Herring, of Spring Hill, Texas. The pom-
mel bas o hollow neck, and is formed in one piece with the
fork and web, and wooden filling pieces are provided, which
complete the tree,

Mr. William H. Fix, of Moffatt’s Creck, Va., has patented
an improvement in axes, the object of which is to adapt the
brond ax or hand ax for use by cither a right or left handed
person,  The ax head is pivoted to the handle, 0 a8 1o vo-
tate in the plane of the axis of the handle.

An improved cover for the steps of wagons, carringes, and
other vehicles for preventing the slipping of the feet in wet,
muddy, and snowy weather, has been patented by Mr. Wil-
linm Mellon, of Philadelphia, Pa.

A runner stone—provided with a ventilating channel cut
dinmetrically across the face, and having its bottom beveled
upon opposite sldes of the eye, away from the dircetion of
the rotation of the stone-has been patented by Mr. George
Helfert, of New York city.

ANTI-FRICTION JOURNAL BEARING

—— ——
AN IMPROVED WATER ELEVATOR,

The water elevator shown in the accompnnying engraving
is the invention of Mr. A. W. Coates, of Alliance, Objo, Tt
conslsts, as will be seen from the engraving, of a cylinder,
A, which is wholly or partly submerged in the water of
the well. A weighted piston, B, is fitted to the eylinder, and
connected with o Jever or handle, D, fulerumed in o stand-
ard on the well platform, The cylinder is provided with
valve covered aperturcs in the bottom, and nlso with & de-
livery pipe, C, having & check valve at its Jower end. The
piston is provided with a downwardly opening valve held up
by a spring. This valve allows any water that may escape

A. W. COATES & C0.'S WATER ELEVATOR.

through the packing of the piston to return to the interior
of the cylinder, .

The pump is operated by depressing the handle so as to
raise the weighted piston; the handle is then released, when
the descent of the piston by its own gravity forces the water
up thedelivery pipe. The guantity of water mised may be
measured by restricting the movement of the handle by
means of the pins in the standard near theend of the handle,
These pins also serve to hold the piston in an clevated posi-
tion, so thatall that need be done to raise a quantity of water
is to release the handle from the pin which retains it

Further information in regard to this invention may be
obtained from Messrs. A. W. Coates & Co , of Alliance, O.

The South African Cable.

The telegraphic cable to connect the European and Asiatic
telographic  systems with Cape of Good Hope will be
4,000 miles long, extending from the Red Sea eable, at Aden,
around Cape Guardafui and along the east coast of Africa to
Port Natal, where it will
make o junction with the
present land line to Cape
Town, The cable will be
luid along the const, the depth
teing moderate along that
side of the continent, and the
facility for repairing possible
breakages has been carelully
arcertnined.  The cable will
touch at Zanzibar, Mozam-
bique, Sofals, Delagoa Bay,
and thence (o Durban us the
submarine terminug, from
which point the land tele-
graph bocomes available 1o
complete the ecircuit to Cape
Town. The cost of con-
structing and laying the cable
Is estimated ot $7,500,000,
The line from Durban to Zan-
zibar ix 1o ba finished inJuly,
and tho whole cable by the
middle of November,
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REMARKABLE ACCIDENT TO A RED DEER.

4mmﬁuyln¢ engmavings ropresent a ourious mis-
bap to one of the red deer in Windsor Park, the follow.

Scientific American,

to me, with n request that the foot should be preserved for
him without being romoved from the fork in which it had
been so tightly jammed by the animal itself.

279

the sea bottom by one end, while the other spreads. Then
a mouth, stomach, tentacles, and corporeal partitions are
woon formed, and the last become quite bard from accumu-

Ing account of which is given by Mr. Frank Buckland, In| The preparation will bo the most unique specimen of an | lations of particles of lime

Land and Water : 5

On the 16th of Jaouary last, one of the keepers who bas |
charge of the deer in the royal domains was golng his
rounds, when he suddenly came upon the scene ns represent
edin Fig, 1, A magnificent red deer was lying on his back,
with his leg tightly fixed in the forked branch of & white
thorn tree.  This unfortunate animal was lying
on his noar or left side, with the tip of his right
shoulder resting against the trunk of thetree. The
chest and fore part of his body were clear of the
ground, suspended by his right or off foot in the
fork of the tree.  Immediate examination showed
the keeper exactly what we seo in the engraving,
Flg. 2, except that the body of the animal (in
the engraving) is no longer attached to the foot.
The Keeper attempted to remove the foot, hut
found it o tightly fixed that with all his forco he
wis quite unableto do so.  The shank bone of
the stag’s 5 cwas fractured and splintered di-
agonully. Taoe fractured bones had made their
exit by a cut through the skin, thus causing a
campound comminuted fracture. The portion of
the bane below this fracture—tough and strong
a5 the red deer's shanks are—was shattered into
minute fragments the size of dice. The bone
was again fractured at its lower part, and the
thick skin entirely lacerated through.  The large
sinows at the back of the bone, as well as the
wire-like sinews that work the toes of the foot,
were elongated and pulled out, and in fact every-
thing was broken right off except two very slen-
dor sinews and a small portion of the skin. The
total length of the portion of the deer's leg
eaught in the tree is seventeen inches; from the
fracture to where it was torn off, eight inches.
The leg was caught by the branches of the tree
about four feet from the ground, and the lowest
boughs carrying leaves were about nine feet from
the ground. The deer was dead, and it is not
known how long he had been held a prisoner by
hix foot.

As there were no eye witnesses as to how this
oceurred to the stag, it becomes somewhbat diffi-
onlt to aocount for this extraordinary event. It
is probable, however, that in consequence of the
woather the animul was short of food, nnd that
in hig wanderings he had observed above his
head something edible on the lower brauches of
the thorn tree, possibly leaves, moss, or lichens, on which

. deer feed in snowy weather. These ‘He could not reach
when standing on all fours. He, therefore, probably raised
himself upon his hind legs, and when stretching himself
upward and forward, the hoofs of his hind legs slipped from
under bim, or else, when letting himself down again, his
right leg slipped suddenly between the forked branches of
the tree, and was instantly held there tight. The animal
then probably began immediately to struggle, but the more
he kicked and fought the tighter the wrist of his foot got
wedged in; in fact, when the preparation was brought to
me the foot was so tightly fixed into the notch of the tree
that it could not have been more jammed if it had been ham-
mered down, and then a long screw passed through it, In
his struggles to get
loose the first thing
that happened was the
fracture of the leg
bone,  This  allowed
the animal to fall on

accident that ever ocourred In the royal forest in the annals
of English history.

-
—h

Coral,
The popular Idea that cornl is formed by an insect busily
working to build up reefs in the ocean, is erroncous

A

Fig. 2.-FORE LEG OF THE STAG CAUGHT BY FORKED BRANCHES,

piece of coral is composed of the skeletons of tiny animals
that in life are covered with a gelatinous substance. More
than a thousand species of the coral animal have been de-
seribed by Dana in his work entitled “ Corals and the Coral
Islands.”

Of the sub-kingdoms into which the animal Kingdom is
divided, namely, vertebrates, articulates, mollusks, radiates,
and protozoans, coral animals belong to the radiate division.
These creatures have no sense except a low degree of
sensitiveness, and live in salt, elear water, having o tempera-
ture of from 68° to 85° Fah. They do not live singly, but

grow together in clusters, which start from a single, little
animal, that is soft, oval, white, and jelly-like, and has the
power of rapid motion.

It attaches itself either to a rock or

his back, from which

position, of course, he =
could not rise, Terri-

bly alarmed at what

had happened to him,

the poor stag then be- sl m
gan to pull and tug at *“"\’E\"ih-s"". il ‘?“ i
his captive leg, assist- LAY Al il

ing himself &0 to do e
by means of his horns,
In his frantic exertions
to get free, the stag o
second time broke his
leg, then the skin gave
way, and lustly, the
Inrge tondons, If his
strength had  lasted
long enough to have
ruptured the two small
tendons it I8 possible
that he might have es.
ouped, leaviog his leg
in the fork of the treo
Prince Christinn,

hav
fng bheen informed of
the nceldent, judicion

Iy ordered the portion
of the tree whic's held
the foot 1o he sawn off
hodily He then kind

l} sent the whole lllillE

Fig. 1,—ACCIDENT T0O A STAG IN WINDSOR PARK,

Cornl animals belong to the class familiarly called polyps,
and they multiply themselves by eggs and also by budding,
[ until there are countless numbers living together in one com-
munity. Differcot kinds of coral bud in different ways; as
some grow in bunches, others in round masses, and o forth.
A piece of dead coral shows the spot were every animal has
lived. Asa mass of coral grows, the lower crea-
tures gradually die, but their hard skeletons, con-
sisting mainly of carbonate of lime, remain and
furnish a firm foundation for those that work
sbove them. By the striking of the waves
against this foundation, its interstices gradually
become filled with mud, bits of shells, and other
substances which sea water contains, so that it
grows firmer and firmer. If such a foundation
is laid upon an elevation of the ocean floor, it is
likely to continue to increase in size; but by the
time it bas reached the senlevel, the whole com-
munity of coral animals has become lifeless, for
these polyps cannot live out of water. The
beating billows break off portions of the skeleton
formation, which are soon worn into sand by the
water, and afterwards, perhaps, thrown with
other déris upon the surface of the mass, which
is thus supplied with soil. Then perhaps seeds
are scattered upon this soil, which give rise to
vegetation, and so a pleasant home is prepared
for man.

These coral structures, called reefs, are often
circular in form, and many of them inclose a
lake or lagoon, whose waters furnish an excel-
lent harbor for ships.

These reefl-builders have not only built up
large islands, but also considerable portions of
the continents of Europe and Americs; and
some of their structures must be of great age,
as remains of a prehistoric civilization have
been found upon them.—From a lecture delivered
by Prof. B. F. Mudge in Science Olsercer.

Industrial Uses of Bamboo.

A late report of Dr. Schlich, Conservator of
Forests in Bengal, says that there are about 1,800
square miles of pure bumboo forests in the Arra-
kan division of British Burmab, within a mode-
rate distance of the coast, and all accessible by
navigable streams. All these bamboos bave
flowered several years ago, and the ground is
now covered with seedlings, which make the forest impas-
sable. The question as to the practicability of using this
plant for purposes of paper-making has several times been
raised by Mr. Thomas Routledge, of England, and he bas
very recently returned to the charge again in a pamphlet en-
titled * Bamboo and its Treatment,” wherein he has brought
together information from botanists and cultivators well
worthy of serious attention. From the LZumberman’s Ga-
zetle we learn that a company has been formed in England,
with a large capital, for the extensive and various utilization
of this plant in the arts of industry, the eoterprise having
its origin in the multitude of uses for which the material is
and for so long a time past has been employed in India.
Besides being used in the latter country in the cohstruction
of the implements of
weaving, Bamboo is
there utilized for al-
most every conceivable
purpose for which
wood is resorted to in
other countries. It
forms the posts and
the frames of the roofs
of huts; scaffolding
for building houses ;
raised floors for storing
produce, in order to
preserve it from damp;
platforms for merehan-
dise in warchouses and
shops; stakes for neis
in rivers; bars, over
which nets are spread
10 dry; the masts,
vards, oars, spars, and
decks of bosts. It is
used in the construe-
tion of bridges across
oreeks: for fences; as
a levee for mising wa-
ter for irvigation. It
I8 the materinl  of
which several agricul
tural implements are
made, as the harrow,
the bhandles of hoes,
clod  breakers, ete;
hackeries  or  ocarts,
doodles or litters, and




ourrying light goods Ia to suspend them from the end of n
pleco of split bamboo Inid scross the shoulder. Further, o
Joint of this material serves as a holder of many articlos, as
pons, small instruments, and tools, and as a case in which
little articles are sent to n distance: a joint of it also answors
for the purpose of & bottle, and is used for holding milk,
oil, and various fluids, o section of it constitusing the moa-
sure for llqnld?n. in bazanrs. A piece of it, of smull dinme
tor, i used for a blowpipe to kindle the fire, and by gold
and silver smiths in melting metals. It aiso supplics tho
place of o tube in distilling apparatus. Theso, of course,
comprise but a portion of the uses to which this valuable
material is applicable, and it opens up a wide fleld forma-
nufacturing industries.

SRS e -
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NEW AGRICULTURAL INVENTIONS,

A gang plow in which the tongue and axle frame aro com-
bined with a pair of plow beams, conneeted adjustably at
tho rear end and pivoted to the tongue in front, so that it
may be readily operated, has been patented by Mr. L. M.
Kelly, of Litehfield, Ky.

An improved cultivator fender, which may bo used with
either a one horse or two horse cultivator, has been patented
Ly Mr. Andrew Simmons, of Green Vale, and Michael Sim-
mons, of Lena, TIL It is designed to prevent the earth from
being thrown upon the plants by the cultivator plows.

Mr. R. D. Norton, of New Sharon, N. J., has patented an
improved pulverizing disk harrow, in which some of the de-
tails of the machine are perfected so that it is rendered more
durable and effective.

An improved machine for the distribution of liguid or
powdered poison upon cotton or other plants has been pat-
ented by Mr, Thomas B. Taylor, of Mount Meigs, Ala. Tt
consists mainly in a perforated eylinder mounted on bear-
ings supported by a plow beam, and eapable of turning so as
to sift or sprinkle the poison on the plants,

—— et r— — ——
Ozono In Relation to Health and Discase.

Henry Day, M.D., in an address delivered before the Con-
gress of the Sanitary Institute of Great Britain, gives the
history of the diseovery of ozone, and notices the sucoessive
theories of Schoenbein, Williamsom, and Odling concorning
its nature. He then deseribes the pathological action of this
form of oxygen, and reveals facts which will probably startle
those who believe ozone and ‘“ozonized " articles of food
or of medicine to be universally beneficial. He describes
the death of animals after exposure to ozonized air under
symptoms closely resembling those of acute bronchitis. He
considers that if present in excess in the atmosphere, catarrh,
broachitis, and even pnecumonia would be its natumal results.
Whether there is ever such an excess as would involve these
consequences is an open guestion. He feels also bound to
admit, according to the researches of Dr. Moffat, that dur-
ing ** ozone periods,” apoplexy, epilepsy, vertigo, neuralgia,
and diarrhea are more frequent. Further investigations in
this direction are imperatively needed, but what has been
#aid may serve as u caution to dabblers in science who keep
an ozone apparatus in action in their sitting-rooms as a pro-
phylactic against diseases in general.

The absence or the deficiency of ozone has been, perhaps,
too hastily placed in connection with zymotic disease. But
that such a connection exists in case of cholera can scarcely
be doubted. The author shows that in 1864, in the Bombay
Presidency, cholera was in its greatest ascendency when
ozone was either wanting or at its minimum; that the dis-
ease showed a most marked decrease when vzone was regis-
terd as increasing, and when at its maximum the epidemic
ceased altogether if the maximum continued for any time.
Similar results were obtained at Strassburg in 1854 and 1855,
and the experiments of Mr. Glaisher and of Dr. Moffat give
confirmatory testimony. Whether there may be other causes
in operation in addition to deficiency of oxygen is still doubt-
ful. As a disinfectant the author pronounces it the best,
safest, and least objectionable known. That it may kill dis-
ease germs—whatever they may be—is no doubt bighly prob-

Scientific Amevican,

The heaviest charges of powder caused the greatest dovin
tions from the ordinary velocity. The experimoents, accord
{ngly, prove that the velocity of sound depends to some ox
tent on its intensity, and that experiments on the veloeity of
cound in which a cannon is used contain an error, probubly quently also the cavities of the moulds.  For mirrors of first
due 1o the bodily motion of the air near the cannon.  Evi- quality the following metal mixture Is used in one of the
dently a musical sound of low intensity must bo used for a largest mirror foundries in Kioto:

[May 3, 1870.
- — e —
made of elay and ‘ohamotte,”  This box has on the top an
opening into which the Hquid bronge Is poured, after it hys
been melted in small firoproof elay erueiblos.  The lquid
metal natarally A1ls all openings inside the box, and conse-

| gorrect determination of the velocity of sound, Leaddss oo soiveia R P Nt B parts
R DG ST SRE, ] DI, o ooicaviidva b uuauPOsUREs disEvess o 1B A
Copper......... vevrabe vovsshuede coens 80"
JAPANESE MIRRORS, ‘ %0
Mr. R W. Atkinson, of the University of Tokio, Japan, 100
communicates to Nature the following Interesting account | For mirrors of inferior quality are taken:
| of these curious mirrors: ' L}""'l """""" a8 e ey s TR R LG R
A short time ago a friend showed me o enrious effeet, ('t':;»‘;w:l:'l sulphide of lead and antimony... 10 *
» Wletee eoe thsncianis "
which I had previously heard of, but had never seen,  The| 7887777 0 trreesvsnsaven veoaes 80O
Hadies of Japan use, in making their toilet, a small round 100

Lmirror about 1-12 to 14 inch in thickness, madoe of a kind of |« After heing cooled the melting box and moulds are
(apeculum metal, brightly polished and conted with mereury. | erushed and the mirrors takon nwiy, These are then cut
At the back there are usually various devices, Japnnese or | geoured, and filed until the mirror s roughly finfabed, 'l‘lloy'
Chinese written characters, badges, ete,, standing out in | gre then first polighed with n polishing powdoer ealled tono-ki
strong relief, and brightly polished like the front surface ?wllicll congists of the levigated powder of & soft kind ni
Now, if the direct rays of the sun are allowed to fall upon | whetstone (fo-ishi) found in Yamuto and many other places,
the front of the micror, and are then reflected on to o sereen, | Secondly, the mirrors are polished with a piece of ehinreonl
in 0 great many cases, though not in all, the figures at the | ynd water, the charcoal of the wood, Ao-noki (Magnolia hy-
back will appear to shine through the substance of the mir- | sotsuea) being preferred ns the best for the purpose.  When
ror as bright lines upon a moderately bright ground. | the surface of the mirror is well polished it is covered with
I have since tried several mirrors as sold in the shops, and 4 Jayer of mercury amalgam, consisting of quicksilver, tin,
in most cases the appearauce described has been observed  and q little lead. The amalgam is rubbed vigorously with a y
with more less distinctness, piece of soft leather, which manipulation must be continued
I have been unable to find a satisfactory explanation of for a long time until the excess of mercury is expelled and
this fact, but on considering the mode of manufacture I was | the mirror has got a fine, bright, reflecting surface,”
\led to suppose that the pressure to which the mirror was|  Professors Ayrton and Perry give the following explana-

’ tion of the phenomena of the Japanese mirror:

(subjected during polishing, and which is greatest on the
parts in relief, was concerned in the production of the fig-| < The magic of this Eastern mirror arises not, as has been

ures. On putting this to the test by rubbing the back of the | supposed, from a subtle trick on the part of the maker, nor
from inlaying of othér metals, nor from hardening of por-
tions by stamping, but from the, natural property possessed
by certain thin bronze of buckling under a bending stress so
as to remain strained in the opposite direction after the stress
is removed. And this stress is applied partly by the megebo,
or ‘distorting rod,’ and partly by the subsequent polishing,
which in an exactly similar way tends to make the thinner
parts more convex than the thicker.”

| Lifting a Railway Bridge without Stopping Traffic.

A dispatch from Easton, Pa., dated April 10, states that
the cleverest feat of engineering ever attempted in that re-
gion has just been successfully carried out. It scems that,
owing to their immense weight, the iron shoes, in which rest
two of the spans of the long bridge of the L Yalley
Railroad, had sunk about an inch, throwing the out
of grade. The inside masonry of the pier being less solid
than the outer casing, it was evident that the depression «
would continue; accordingly an iron casting, 12 feet long, 3
feet 3 inches wide, and 3 inches thick, and weighing 7,000
pounds, was placed under the spans to elevate them, the
spans being raised for that purpose by hydraulic jacks.: The
spans weigh 180 tons each. The spans were mised, the ma-
sonry redressed, the castings placed in position, and the
spans lowered, without the stoppage of a single train.

A Large Steel Bridge.

The five span steel railway bridge over the Missouri River
at Glasgow, Mo., is the first large bridge in this country
built entirely of steel—from nuts to girders. The American
Bridge Company built it of steel manufactured by the Edgar
Thompson Bessemer Steel Works, but the steel was made by
the A. T. Hay process, This consists of a decarbonizing fol-

JAPANESE MAGIC MIRROR.

| mirror with a blunt pointed instrument, and permitting the
rays of the sun 1o be reflected from the front surface, a
i bright line appeared in the image corresponding to the posi-
lli«:m of the part rubbed. This experiment is quite easy to
‘rcpeal; a scratch with a knife or with any other hard body

is sufficient. It would seem s if the pressure upon the back

u.blc from its action on the superior animals; but the ques- | during polishing caused some change in the reflecting sur-
tion arises, pertinently says the Ohemical Nows, Which will | [ace corresponding to the raised parts whereby the amount
be killed first? and adds, We are somewhat surprised at | of light reflected was greater; or supposing that, of the light
finding in this address no reference to the well known and | which falls upon the surface, a part is absorbed and the rest

Justly admired work of Dr. C. B, Fox,
- e r-—
Varying Veloclty of Sound,

Some interesting experiments have been made st the U, 8.
Arsenal at Watertown, Mass,, to determine whether the ve-
locity of sonorous waves is or is not affected by variations in
intensity and pitch. A 6 Ib. brass field piece was placed
in the midst of a large level ficld, and behind it, at distances
ranging from 10 feet up to 110 feet, werg placed a series of
membranes electrically connected with o chronograph,
which would thus give the instant at whicly the sound wave
from the gun met each membrane in suceession. The ex-
periment was repeated many times and always with the same
resuit. It was found that immediately in the rear of the can-
non the velocity of sound was Jess than at a distance, but
that goinz further and further from the cannon the \‘l'lr'n'il\’
rose 10 4 maximum considerably above the ordinary velooit \"
and then fell gradually to about the ordinary, When the uuht

+ however, was pointed at right angles to its first position it
wius found that the position of maximum velooity was
brought nearer to the cannon, and if the gun had heon turned
in the direction of the line of membranes, whicl wis imprac
ticable, it is thought the retardation which produced the first
low velocitics would probably have become an nccoleration

reflocted, those parts corresponding to the raised portions on

the back are altered by the pressure in such a way that less

is absorbed, and therefore a bright image appears, This, of
course, is not an explapation of the phenomenon, but I put
i it forward as perhaps indicating the dircetion in which a true
| explunation may be looked for.

The following account of the manufacture of the Japanese

| mirrors is taken from a paper by Dr. Geerts, read before the
Asiatic Society of Japan, and appearing in their Zransae-
[ tions for 1875-76, p. 30:

** For preparing the mould, which consists of two halves,
put together with their coneave surfaces, the workman first
powders a kind of rough plastic clay, and mixes this with
levigated powder of s blackish ‘tuff-stone’ and a little
charcoal powder and water, till the paste is plastic and suit-
able for being moulded. Tt is then roughly formed by the
aid of & wooden frame into square or round cakes; the sur-
fuce of the latter is covered with a levigated balf-liguid mix-
ture of powdered “chamotie’ (old crucibles which have
served for melting bronze or copper) and water, Thus well
prepared, the blackish paste in the frame receives the con-

[ eave designs by the aid of woodcuts, cut in relief. The two
| halves of the mould are put togother in the frame and dried.
Several of these flat moulds are then placed in a melting box

lowed by a recarbonizing of the iron, by whichmuch greater
tensile strength and elasticity are secured.  This kind of steel
allows of the construction of a much lighter bridge than if
made of wrought iron, and is not affected by frost or cold

weather.
—_—t  ——

Erratum,

In the description of Messrs. Pew & Wearts' carburefer, in
| our last issue, there is an obvious error in the statement of
‘the economy of the apparatus. It should read: The gas
meter registers one foot per hour for cach burner, instead of
the usual six feet, or only one hundred and twenty five feet
during five tests of five hours each, as compared with seven
hundred aud fifty feet, the amount usually consumed.

nnpomnezt;amu Abroad.

The American Consul at Verviers, Belgium, in a dispatch
to the Department of State, recommends American inven-
tors to procure patents for their inventions in Europe as
well as in the United States; that the drawings in the Screx-

the inventors,

—

mechanics and laborers were engaged on the Exhibi
Building, which was making rapid progress. Sefiors’
Palacio and Sebastin Camacho are reported (o have
to advance the Government a loan of $200,000 towar¢
pleting the Exhibition Building at an urb'dl!.

e D £} e

I is said that the oil that exudes from
bent betweon the fingers, will check the p
|cles in their incipient stage. Perhaps the of
useful for other cutaneous eruptions.

Trae MEXICAN Exmmriox.—At the end of Ma N
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CALCAREQOUS RPONGES, i Tho Frult of the Rose Bush as a Preserve, | The Grape Phylloxera,
This group of sponges received its name from the orystal. |
lina calearcous deposits seattered throughout the A-l|!|r|-~h...|\ i the discovery of a now dish does more for the human race nual meeting of the Missouri State Jorticultars) Soclety. |
of the sponge, and forming a skeleton similar to those formed | than the dis overy of star.” 1f this be true, & writer in I'he fact that about 280 tons of California gmpes were re
by the siliea composing the greater portion of siliclous | one of our l*‘r\-m-h exchanges (La Maiwon de Campague) has | celved weekly and sold in the markets of Philadelphia du
sponges,  These calcarcous deposits are formed by slender | clevated himself above the average sstronomer in announe- | ring the past season, is sufficient to show that the grape in
needles arranged in groups of from four to six each around ing the discovery that the searlet fruits of the rose bush, or | terest in llhi~ «uuu'r;' is increasing in importance, and to lend
o common center.  The sponge posseasen o mmnll quantity | rose hips,” s | ' :

"I’i"tll Hil\,\l'lll, ‘”I |I| " l"l\"\illl“LfiP 'l‘l ““n"-r aavs that (Latest Facts about the Phy Ten read by ( . Haley ot the recent ab

us they nre called, are capable of being made | to the hope that the discouragement which the Missouri grape
only of organic tissue, and therefore on drying the sponges | into most delicions preserves.  Considering the fact that | grower naturally feels, after four consecutive unfavornble
rotain their original shape and size, and pro- :
sent, whether alive or dead, a chulk ¥ Appeats
anee.

The most claborate monograph of calea
reous spongoes is that of Haeckel, the natural-
ist, in which he proves beyond doubt that the
so-called one hundred and eleven species of
calcareous sponges sent to him from all parts
of the globe cannot be considered distinet
species, but that they possess the capability
of adapting themselves in form and structure
to the variable conditions presented by differ-
ent localities, Haeckel has, however, for the
sake of convenience, divided these specics
into several families, the structural differ-
ences of which evince a progressive tendency
from the simple to the complex.  We are se-
quainted with the successive stages of deve-
lopment of a few species only, and of these
the most important one is that of the larvie.

If a calearcous sponge arrived at maturity,
which is generally the case in May, is cut in
slices or torn apart in small species, the lar-
vie are liberated and may be observed by
means of n good microscope. They consist
of two portions, differing greatly in appear-
ance.  One of them is composed of long conical cells carry- | nearly every genus of the order Rosacer already furnishes | their own roots, will be discussed by your society, so as 1o
ing o long thread ench (Figs. 1 and 2). The other consists  man with delicious fruits, as strawberries, peaches, apples, | bring ont whatever experience on the subject the Missouri
of & number of round cells, rendered opaque by granu- | pears, plums, ete., there is certainly no reason why the rose | grape growers have had of late. The fears which 1 ex-
lar deposits. genus should not do so likewise. The fruit of every rose | pressed in my 7th Report, as to the danger of the introduc-

Shortly after separating [ bush, says this writer, no matter what the species, provided | tion and spread of the phylloxera in Califor-
from the mother sponge | it has single flowers (in other words, provided it.is a wild | nia, have also been more than justified, since
the larva attaches itsclf to | species, for the flowers of the cultivated kinds are usually | many vineyards have already been seriously
a rock. The threads at- | double), is good for preserving as soon as it has become ripe | injured or totally destroyed by the insect, 1
tached to the cells of the | and tender. The essential point is to gather the fruit at the | am glad to be able to confirm, in this connec-
upper balf disappear, and | right moment, which, in the case of the sweetbrier (fosa | tion, the truth of the statement of Mr. P. J.
the interior of the conical | rubiginosa), would be in September.  Gather the fruits, then, | Birckmans, of Augusta, Ga., namely, that
cells rapidly fills with cal- | a8 soon as they have become soft, take out their seeds, put | this insect does not occur in that locality.
carcous erystals penetrat- | them in an earthen or porcelain-lined saucepan, and place | While spending a few days with bim Jast
ing soon to the surface. | them over a slow fire, having added just enough good wine | September, T was able to verify its non-oceur-
An aperture is formed, | vinegar to make them pass readily through a colander, after | rence there; and here let me remark that,
lined by masses of crys- | five minutes’ cooking. Place them over the fire again, and | however much contempt a Missourian may
tals; the sponge growsand | add enough sugar to overcome the acidity of the vinegar, | have for the Scuppernong, no one can wit-
hardens gradually. The [and let them boil again very gently, stirring all the while, | ness the prolificacy or experience the delicacy ¥z 4.—Syom

dra cihiala.

seasons, must needs soon give way before
brighter prospects that, It seems to me, are
necessarily in store for him. One thing is
sure, namely, that the interest manifested
abroad in our American grape vines does pot
flag. These vines are constantly discussed in
the foreign horticultural journals, while one
periodical, entitled La Vigne Americaine (The
American Vine), Is entirely devoted to them.
It is a source of no little satisfaction to me
that the varieties which I first recommended,
seven years ago, are in the main those still
gought for and used by the French sufferers
from phylloxera, as stock on which to graft
their viniforas. It is further interesting to
ohserve that the grounds which I took in re
gard to grafting above ground, in my 7th Re-
port, pp. 108-116, are justified by the expe
rience had during the last few years in France.
Such grafting is found to be quite practical,
notwithstanding the want of faith shown in
it by our earlier ampelographers.

I sincerely hope that this question of graft-
ing the vine above ground as a means of evad
ing the injuries of phylloxera, or of improv-
ing such varieties ns do not suceeed upon

Fig. 2. —Transverse section of a twin individual of larva of Sycandra raphanus, 1 : 600,

Fig. 3.—Levoandra penicillata. following spring it sends [until they become of a homogencous and pasty consisten- [ and sweetness of such varieties as Tender-
forth swarms of larvae, which are carried to great distances | cy. pulp and Thomas, as they grow in that region, without hav-
by the sea currents. Put this in jurs or wide-mouthed Dbottles, and it will keep |ing a due appreciation of their value for the Southern States.
“The larger quantity of the water necessary for the main- | indefinitely. Regarding the range of phylloxers, it had often been as-

tenance of sponge life is alternately drawn in and cjected The author adds that preserved rose hips, properly | serted that around Washington the root insect was not to be
through pores scattered throughout the superficial crust ' prepared, give an exquisite flavor to sauces, go well with [ found. Yet I have found it extremely abundant, both in
of the sponge. Of these sponges there are the vineyards of the district, and of those
just across the line in Virginia, some of the
latter suffering to such an extent that the crop
was a failure, though the owners were unsus-
picious of the cause,

After reviewing, in my Sth Report, all that
was then known of the habits and natural histo
1y of the grape phylloxera, I drew certain prac-
tical conclusions, to the effect that complete
kuowledge of its habits, instead of simplify-
ing iis destruction, showed that it was almost
if not quite hopeless to expect its destruction
by any possible or practical means, and ren
dered preventive measures all the more urg-
ent. I expressed my doubt as to the value of
decortication of the vines, and the burning of
the bark in winter, or by any means which
aimed at tho Killing of the winter ege upon
the branches and canes of the vine, Diligent
search has failed to reveal these winter eges
in anything like the quantity one might ex-
pect, and the fact remninod that the insect
could go on propagating under ground for at
least four years without the necessary inter
vention of the impregoated egg.  Further re-
searches, made since, confirm moe in the be-
lief that the normal mode of hibernation of
the species is as a young larva upon the roots.
From the results of the deliberations of the
International Phylloxera Congress, held Jast
summer at Lausanne, nnd that held at Mont-
pellier, in France, it was conclusively proved

three groups—hag sponges or ascones, bulb
sponges or leacones, and honeycomb sponges
or sycones. Bagsponges form closed or open
cylinders, the walls of which are very thin.
They are frequently so small and tender that
they are hardly noticeable.  Often a number
of eylinders nre united together, forming ag-
glomerations of the size of thefist. To this
family belong the beautiful Ascetta clathrus
found plentifully in the Gulf of Naples
and the Ascaltis botryoides, met with in the
Northern seas,

The second family is characterized by an
excessive development of the calcarcous de-
posits. Among the most common represen-
tives of this family i8 Leucandra penicillata,
illustrated In natural size by Fig, 8,

The highest degree of development 8 at-
tained by the third family. Numerous indi-
vidunls ;xu'-- united %o a8 to form round dinks
resembling & honeycomb, The individuals
have the shape of an elongated cup, Fig. 4,
or n ovlinder resting on a short stem,  The
edge ni the cup i lined with a row of long
slender needles ]

Hacckel spenks as follows of the conditions
under which thecalearcous sponges puss their
semi-animuol 1ife:

Calearcous sponges are found only in the
sen. Not n single species has so far been
found in fresh water or even in the mouthsof

rivers. Not a single specics has hoen mot that decortication, a5 I had anticipated, was
with in the Baltie, the waters of which are of little or no avail,
yery poorin salt, and this is nlso the case in Before leaving the qlll‘hliun of ph_\‘“oxpr“'
the fjords of Norwny. Placed in fresh wator Fig. 1.—Syeandra glabra, 1: 6} let me briefly refer to certuln theories first
they die in o short time, Water containing o propounded by Prof. A, C. Cook, and that
Jarge pereentage of minernl substanees in solution seems, | beef, veal, and chicken, and combine well with truftles ] have been extensively promulgated during the past WO years,
therefore, 1o be indispensable for maintaining the life of | and mushrooms; and that a dash of Madeira wine in no wise | a8 1o the relation of phylloxers and graperot, 1 took ocea:
calcareous spong injures the preserve.  Wild rose bushes exist everywhere, |slon, last spring, to protest, in the New York Zridure.
Most of the species so fur examined have been obtaioed | by the roadside and in fields, all over the country, and their fagainst the supposed connection botween the two, and it
from considerable depth To all appearunces lght is inju- | fruit can be had for the gathering. It only remains for the | will not be out of place to ropent the reasons:

rious to their developmoent, us the lnrvie invariably select | American housekeeper to take the hint and try the experi * Already, in 1871, when I first annonneed the presence
dark, shady spots for permancot attac hment, | ment, lU( pb)'llowm on the roots of American vlnu. and up'lmﬂl
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tho injury which it caused, there were writers who, not con-
tent with the simple facts, went much further and asserted
that this little inscct must also be the cause of mildew, rot,
oto  Professor Cook has jumped to similar false conclu-
‘gions, and has, during the present winter, promulgated be-
fore various socicties his belief that the phylloxera is the
_eause of black rot in grapes. This issensation, not science,
‘and it is to be deplored, coming from the source it does.
The phylloxera occurs in most grape-growing sections of
the country cast of the Rocky Mountains, and will quite
naturally be found on vines on which the fruit has rotted.

« But an experience covering soveral years, aud the exami.
nation of hundreds of vines, with rot of fruit and without
it, enables me to deny the assertion that the insect is more
numerous on the former than the latter. The phylloxera
disease has its own peculinr characteristics, which are at
once distingnished from other vine diseases by those under-
standing it. There are also very conclusive reasons for dis-
carding the views of Prof. Cook, 1. In France, where the

§;imti£it gmmnu.

any of the common atomizers to every seam and margin
with good results, although a second, and even third, appli-
eation may bo needed. FRANCIS GREGORY SANBORN.
Congulting Naturalist,
Andover, Mass,, April 10, 1879,
- .4 —
The Xce Oave of Docorah, Xowa,

To the Fditor of the Scientific American :

O, M. W.” is mistaken about the formation of the Upper
Towa Valley, Winneshick connty, Towa, where the Decorah
Tce Cave is situated. It is in the Trenton limestone, which
is highly fossiliferous, and manufactured into monuments,
table tops, paper weights, ete., presenting, when polished, o
very beautiful appearance,

. The Ice Cave is a fissure in the Trenton limestone cliff
facing to the south, and runs nearly parallel with its face, is
about 100 feet long, and varies from 2 to 6 or 8 feet in width.

Height irregular, in places compelling progression on hands

land knees. Says White's © Geology of Towa,” vol. 1, p. 80:

phylloxera has been so very destructive, the black rot has | « mje formation of the ice is probably due to the rapid evapo-
not accompanied or followed it. 2. The rot, so far as I | ration of the moisture of the carth and rocks, caused by the

have observed it, is no worse on the susceptible than on the
more resistant varieties; while many cases might be adduced
of healthy vines, and those Jeast affected with the insect
suffering most from rot. 3. On account of three successive
wet summers of 1875, 1876, and 1877, in this part of the coun.
try (Missouri), the phylloxera has been less numerous and

less injurious than at any time since 1871, and many vines'

that were suffering near to death have recuperated, yet no
year since the time mentioned has black rot been worse than
" it was last summer.”

——— ey
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The Genesls of tho Mosquito.
T the Editor of the Scientific American :

For several years past I have noticed in warm weather,
that my wooden cistern, which is above ground, has been
infested with peculiar looking little red worms. I bave
heard many others like myself complain of these worms, and
I had taken it for granted that they were a species of earth
worm. However, last summer I procured a glass jar and
sprinkled the bottom of it with a very small quantity of
sand and clay. I then half filled the jar with clear fresh
water, and, after putting a dozen of these worms in the jar,
1 tied a piece of cloth over the mouth, and placed it in a
light, airy place.

The worms were from half to three fourths of an inch in
length, of a bright red color, and had rather a jointed ap:
pearance about the body. They would crawl on the bottom
of the jar, swim through the water by a rapid bending of the
body backward and forward, and occasionally come up to
the surface of the water and float. 3

‘Within twenty-four hours after placing them in the jar, I
noticed that they had all gone down to the bottom of the
vessel, and had enveloped themselves separately in a kind of
temporary shell made of earth and sand.

In a few days after this I saw one of these worms crawl out
of his temporary house at the bottom of the jar, and swim to
the surface of the water. Here, after twisting about for a
few seconds, he ruptured a thin membrane that enveloped
his body, and came out a full fledged mosquito ready for
business. I noticed many of the other worms going through
thie same performance within a short while afterward. Some
of the mosquitoes were much larger than others, but, as T
bave already stated, some of the worms were also larger than
others. F. W. CoLemax, M.D.

Roduey, Miss., April, 1879.

Remedies for Carpet Beetles, Moths, ete,
T the Editor of the Scientific American :

At this season we are frequently besieged by inquiries in
relation to the ““carpet beetle,” moth, etc. Many of your
readers may be glad to know of the following simple
remedies: :

First. —Steep one quarter of a pound of Cayenne pepper
in  gallon of water; add two drachms of strychnia powder.
Strain and pour this tea into a shallow vessel, such as a large
tinped iron milk pan. Before unrolling a new carpet, set
the roll on each end alternately in this poisoned tea for
ten minutes, or long enough to insure the saturation of its
edges for at least an inch.  After beating an old carpet, roll
and treat all its seams and edges to the same bath., TLet the
earpet dry thoroughly before tacking it to the floor, in order
10 avoid the accidental poisoning of the tacker’s fingers by
the liquid. It is perhaps unnecessary to state that the resi-
due of the liquid should be thrown out where it will not be
drunk by any domestic anfmal, or if preserved for future
use, carefully Iabeled “ poison.”

This preparation will not stain or disfigure carpets nor
corrode metals in contact with the earpet, as will most pre-
parations of corrosive snblimate,

Second, —One pound of quassia chips, one quarter of u
pound of Cayenne pepper steeped in two gallons of water
Strain and use 88 above, This preparation, although irrita
ting to the human skin, especinlly on cut sarfaces, has the
advantage of not being poisonous.

To cither of these teas from one quarter 1o one half more
boiling water may be added at the time of first nsing, if
greater depth of the liguid in the vessel be required

it Is desirable to treat earpets that sre vot to be taken up, | met with along the New Jorsey const, some distance out st | would probably be little need of carbolic acid or IN;

gither of the above preparations may be applied by means of

beat of the summersun upon the outer wall of the fissure and
the valley side. Thisouter wall isfrom 10 to 20 feet in thick-
ness where the ice is most abundant. The water for its pro-

! duction scems to be supplied by slow exudation from the

inner wall of the cave.,” It forms the most rapidly during

‘thc extreme heat of summer, and disappears in winter en-
[tirely. From several years' acquaintance with the cave, T

believe the above explanation correct, A. M. M.

Waukon, Towa, April 2, 1879.

C. B. A. submits another explanation, namely, that theice
is due to the rapid evaporation of the moisture percolating
through the soil and rocks above. To produce the ice ““ two
conditions are necessary: first, that the supply of moisture in
the cave must not be (as it was when I visited it, a hot day
in June, after much rain) great enough to warm the cave and
thus overcome the cooling tendency of the evaporation to
form ice or to melt the ice that may have been previously
formed.

““ Second, the supply of water must be sufficient to carry
on the evaporation and leave a surplus for conversion into
ice. This condition is met only during the summer months,
when the temperature is high enough to create a current of
air upward through the cave, and when supply of waler is
not so great as at other seasons. In the winter the ground
is frozen and water prevented from soaking through, and so
the ice formed in the summer evaporates. Also, the tem-
perature outside and inside being so nearly the same, very
little air passes through.”

C. G. C. writes that a’counterpart of the Decorah Tee Cave
occurs on the south side of Black River, at Watertown, N,
Y., the rock being the well known Black River limestone,

A —

Telephones and Sounders.
To the Editor of the Sciontific American :

As some of your readers appear to find difficulty in using
telepliones and sounders in the same circuit, 1 would recom-
mend the following plan, which has been found to work
well in practice upon a line where there are twenty oflices,
and nearly as many telephones in use:

The diagram shows the arrangement,  The in wire, which
comes from the zine pole of the battery, is earried to the key
and from the key to the relay or main line sounder, and
thence to a binding post marked A. B is nuother binding
post, from which the out wire goes to the line. PT Sisa

two point switch, one point of which, T, is joined to the
wire between the key and sounder, P, the point on which
[ the switch tongue turns, is joined by a wire to the post, A,
{and the point, 8, to the post, B. All these connections are
beneath the table, the posts, A and B, rising above, and in
{them the econducting cords of the telephone are inserted.
When the switeh tongue rests on 8 the sounder only i3 in cir
[ cuit, nnd can be used to call.  When the tongue rests on T
i the telephone is in cirenit, and the sounder is cut out. When
{ the telephione s not in use the switch should be Kept on 8,
telosing the eirouit through the sounder and preventing waste
|of battery.  Care should be taken that the Z pole of the tele
phone is attached to the post which recelves the zine wire
from the hattery, the post, A, in the armogement as de-
seribed,  If desired, bells may be substituted for soundors.
Jonx E. Nonronoss

Tracing the Hudson under the Sea,

[May 3, 1879.

known to nuvigators, the deepest anc the furthest out being
the hundred and forty-five fathom hele, 83 miles southenst of
Sandy Hook light vessel, These remarkable depressions, as
the Pilot points out, bear the appearance of having heey origi-
nally o continuntion scaward of the Hudson River Villey.
They were in all probability scooped out by the river heing
forced to run through narrow gorges, Several of these gorges
can still be traced running almogt parallel with the New
Jersey shore line, 1In fact, the soundinge along the const
would seem Lo indicate that the whole coast line, ages ago,
was many miles seaward of ita position to-day; thal then the
Hudson River entered the ocean at least & hundred miles
southeast of itd present mouth, and that the whole continent

has since subsided, the sen encroaching furtber and further
inland, as the country gradually sank,

4Bl

Anstronomicnl Notew,

OBSERVATORY OF VAstAR COLLEGE,

The computations in the following notes are by students
of Vassar College.  Although only approximate, they will
enable the ordinary observer to find the planets.

M. M,
POSITION OF PLANETS FOR MAY, 1879
Moroury.

On May 1 Mercury rises at 4h, 20m. AM., and sets at 5h,
6m. PM. On May 31 Mercury rises at 8h. 40m. A.M., and
sets at 5h. 38m. P. M.

Mercury will be best seen near the middle of the month, in
the morning, as it is then at its greatest clongation.

Venuw.

On May 1 Venus rises at 6h. 45m. A M., and sets at 9h.
54m. P.M. On May 31 Venus rises at 7h. 21m. A. M., and
sets at 10h. 20m. P.M.

The motion of Venus among the stars from night to night
is very perceptible. On May 1 it will be 4° south of Pollux
in declination, and will precede that star by about 27 in
right ascension. Venus and the crescent moon will be nearly
in conjunction May 24.

Mars.

On May 1 Marsrisesat2h. 27m. A.M., and sets ai Oh. 58m.
P.M. On May 31 Mars rises at 1h. 22m. A M., and sets
at Oh. 51m. P.M.

Mars is very distant, but its ruddy color and its nearness
to Jupiter on the morning of the 9th will cause it to be
easily found.

Jupiter.

Jupiter is coming into a better position. It rises on
May 1 at 2b. 35m. A.M., nearly with Mars; and sets at 1h
‘95m. P.M." On May 81 Jupiter rises at 48m. after midnight,
and sets at 11h. 47m. A.M.

Although Jupiter is in south declination, it is so Jarge a
planet that it will be very conspicuousin the early morning.
Jupiter will be near the waning moon on the morning of the
14th.

Saturn,

Saturn rises on May 1 at 8h: 57m. A.M., and scts al 4h.
11m. P.M. On May 81 Saturn rises at 2h. 6m. AM., and
sots at 2h. 28m. P. M.

Uranus.

On May 1 Uranus rises at Oh. 47m. P.M., and sels at 2h.
16m. A.M. of the next day. On May 81 Uranus rises at 10h,
51m. A.M., and scts at 18m. after midnight.

Uranus follows the bright star Regulus on May 1 by 2° in
right ascension, and is one third of a degree below it in dec-
lination. The position changes very little during the
month.

Brorsen's Comot.

This small periodical comet has passed its perihelion and
is approaching the earth. Tt resembles a nebulous star, and
moves g0 rapidly by one and another star that with little op-
tical aid the observer can see the change in an hour’s watch.

{ts motion is from the constellation Camelopardalus to
that of Ursa Major. After April 21 the comet is circumpo-
lar and does not set in this latitude. Following the ephemeris
of Schulse, the comet will be nearest the carth on May 10.
Its place at that time will be among the small stars in the
head of the Great Bear.

sl

How to Prevent Discases among chnl;:.b &
A correspondent of the New York Zimes says

followed npr:commendation from a lady to evaporize a littlo
earbolic ncid daily in the heaters as a disinfectunt and a pre-
ventive against contagious discascs, and the results have
been most satisfactory. ** 1 have a large school, and out of
the swhole number only two pupils have been sick with scar-
Jot fever, and even these cases were indirect ones. In my
own family, which consists of fourteen chnduu—lmnu_lo-
Iy not all my own—and five adults, not one hus been affliot-
od with any malady, not even with a sore throat, for longer

?

|

than a day or two.

We certainly keep the house minutely
clean, ventilate it thoroughly every day, and never heat lho
rooms above 86" Fah. During my thirty years' experience
I have never seen the like"

We think it probable that the use of a spall quantity of

earbolic acid in the manner above mentioned may in some

cases bo henefieial.  But if it were the golden rule in every

The Atlantic Coast Pilot, published by the United States | family to keep the house minutely clean; ventilate it thor-

Of these ** mudhole

S ns they are termed, nine wre | drog. 2

When | Coast Survey, explains the origin of the carious doep holes | onghly every day, and never heéat above ’”‘m‘:‘ ere

i

I}
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!ﬂchi Plating,—A white deposlt guaranteed by using
our matoral. Condit, Hanson & Van Winkle, Nowark, N.J.

l Hydmulle Elevators for private honses, hotels, and

Needlo Poloted Iron, Bross, and Steol Wire for
purposes. W Urabb, Newark, N. J.

The Lathes, Planers, Drills, snd other Tools, new and
reoond-hand, of the Wood & Light Maching Company,
Worcostor, are belng sold out vory low by the George
- Plaoe Machinery Agenoy, 121 Clinmbors 5t , Now York,

Mydraolle Presses and Jocks, now and socond hand,
Lathos and Machinery for Polishing and Bafting Motals,
E. Lyon & Co., 410 Grand S, N, Y,

Solld Bumery Voleanite Wheols—The Solid Origina)
Bmory Wheel = other kinds bultations and Inforlor,
Cautlon.~Our name s stampoed (n full on all our bost
Standard Belting, Packing, and ose,  Tuy that only,

pals OF tho patont laws LHe best Is the cheapest,  Now York Dolting and Pack-
%n nnothoer [n:go. g Company, 37 and 8 Park Row, N. Y,
Be Tor b eo‘: i

pald, s wont complote~inoluding the model—
OMoo the wame day the papers 4ro signaed
recelyoed by mall, a0 thoro s no delay in
ocako, & complalnt wo ofton hear from other
roos. Anothor advantiago to tholnventor In soauring
patent through the Solontifo Amerloan Vatent
It toaures & spocial notlos of the invention In

Portland Cement—Roman & Keene's, for walks, cls

d on
i |
"l' e &0 &.‘ : WO, Lorps, Toundations, stables, collars, hridgos, resorvoles,

10 AMERICAN. broweries.ote. Remit 25 conts postage stamps for Practi-
eal

P— ‘ Treatlse on Coments. 8. L. Merohant & Co,, &
~Business and Personal,

Broadway, New York,
| Galland & Co.’ improved Hydranlic Elevators. Office
The Ch for b h ler this head & One D Il— | %% Broadway, N. Y., (Eveniog Post Bullding, room 22.)
a line for each insertion ; about elght words (o a line,  Steam Tug Machinery, Engines, Boflors, Sugar Ma.
Advertisements must be receleed  at ,miblication ofice chinery. Atlantic Steam Eogine Works, Brooklyn, N.Y,
@ carly ox Thureday morning to appear in next issve, | Steel Castings trmo to pattern, of superior strength |
and durability. Gearing of all Kinds, Hydmulie cylin.
“Sutton’s Patent Pulloy Cover,—If you are losing ders, crank shafts, cross hoads, connoctiog rods, and
POWEF RO It ngaln by using thoso covers. Calonlate machinery castings of avery description. For price list
How much power you uwre losing und find the gain you wnd circular, add Chestor Stool Castings Company,
will muke In your work by sdopting n positive remedy. 407 Library St.. Philadelphia, Pa.
Send for o elreular.  Addross Josoph Woodward, pro- |
w‘lnl?f and manufacturer, 1. O, Box 8410, New York., Turning Mill, Lathes, Planors, Drills, Bolt Cuttors, oto.
4 1'!:; mmnlu are obtalned by the Imp. Enreka Tur-  Cireunlars. D. Frisble & Co., Now Haven, Conn,
Ine Whool,and Barbor's Pat.Palyorieing Mills. Send for  Ejevators, Frelght and Passengor, Shaftin
g, Palloys
dm”ﬂ" m:lmu.‘” n""‘:' :‘:"“lv A""";‘“"" Pa. and Hnmm;l L. 8. Graves & Son, l.uwhonur. N.Y.
Yo an rants, warranted to glve perfect satls-  ypachine Cut Brass Gear Wheols for Models, eto. (new
faatlon. Chupman Valve Manuf. Co., Boston, Mass. 'yist)  dodels, oxporlmental work, and miching work
"Try the new fragrant Vanity Fale Cigarettes, both generally. D. Gilbert & Son, 212 Okester St., Philn., P
plain and halves.  Most exquisite of all. | Best Turkey Emery in kegs, half kegs, and cons
Yacht Engines, F.C.& A B Rowland, New Haven, Ct. Uberal rates by the ton. Groene, Tweed & Co., 18 Purk
For Punches, Patent Bending Rolls, Radial Drills,and Flce, New York.
Angle lron Shears, Hillos & Jones, Wilmington, Del, Blake's Belt Studs, The most durable fastening for
Belcher & Bagnall, 6 Murmy St., N.Y., have the most TUDDer and leather belts. Groene, Twoed & Co., N. Y.
economical Steam Engines, Bollers, Pumps, In market;  Holly System of Water Supply and Fire Protection for
also lmproved wood and iron working machinery. Cities and Villages. Seo advortisomont In SCIENTIVIO
17 and 2 In, Gibed Rest Screw Lathes, Geo. S. Lin. A (FRICAN of this weok.
coln & Co., Hartford, Conn. Howarnd’s Bench Vise and Schleater's Bolt Cutters,
New Pamphlet of * Burnham's Standard Turbine Howard Iron Works.
Wheel ™ sent free by N. F. Burnham, York, Pa. | Best Power Punching Presses In the world, Highest
Vertical Burr Mill, C. K. Bullock, Phila,, Pa. Centennial Award. A JLMerriman, W, Merideon, Conn.
Sheet Motal Prosses, Ferracute Co., Bridgeton, N. J. | _Deoxidized Bronze. Patent for machine and engine

Journals. Philadelphia Smelting Co., hila, Pa.
Excelsior Steel ‘hlbc'CIuncr. Schuylkill Falls Phils. Pa | Fos —7 foot bed Putuam Planer, § A
Machine Diamonds, J. Dickinson, 64 Nassau St., N.Y. | poo1 & Co., Newark, N, J.

Bovins & Co's Hydmulic Elevator. Grest power, | Milling, Profiling, Cam Cutting, Revolying Hond Screw
: simplicity safety.economy,durability, 9 Liberty St.N.Y.  Machines. Pratt & Whitney Co., Hartford, Conn,
b A Cupols works best with forced blast from o Baker l Hydraulic Oylipders, Wheels, and Pinions, Machinery
, nlo-jr.u Wihbruham Bros., 3818 Frankford Ave., Phils, | Castings; all kinds; strong snd durablo) and easily
by For' Soffd Wronght Tron Beamy, 610, seo advertise- | worked, fTenslle strength not less than 65,00 Ibs. to
iy ment.  Addross Unlon lron Mills, Pittaburgh, Pa., for | #quire in. Pitt b Stecl Casting Co., Plttsburgh, Pa.
' lithograph, ote. Hand Fire Engines, Lift and Force Pamps, for fire
Split Pulleyn at low prices, and of same strength and | and all other purposes. Address Rumsey & Co., Senecs
( sppesrance as Whole Pulleys.  Yocom & Son's Shafting | Falls, N.Y., and % Liberty St., N. Y. city, U.5.A.
]
P ‘Works, Drinker St., Philadelphis Pa. | For Shafts, Pulleys, or Hangers, call and see stock
p The Ornamental Penman's, Engraver's, Sign Writer's, | kept at 79 Liberty St., N.Y. Wm. Sellers & Co.
snd Stonecutter’s Pocketbook phabet plates;
. ncg, s '|  Wm. Sellers & Co., Phila., have Introduced a new

Dets; mall free. B X F. N, Spon, 46 Broome St., N Y.
s Injector, worked by a stogle uoﬂon’ of a lever.

Linen Howe.—Sizes: 134 in., %0c.; 2 In., #50; 94 in.,
e per foot, subject 1o large discount. For price lists NEW BOOKS AND PUBLI I0NS.
of all sizes, also rubber lined lineo ha-.nddr—-m;,r BESTIMMUNG c::n MINER-
Fire Hose Company, No. 13 Barclay 8t., New York. | TABELLEN :f:n ey s L
If In want o‘l"m Wheols w::ﬂy Wh":"bt Herausgegeben von Dr. Albin Weisbach.
""""v“m’i""“ oot m""‘"‘w pe X l_._"'““ I Leipzig: Arthur Felix.

square foot. A, As surfacos, no. Interms, yos, A
* foot square * ix o square 12 Inches on A side (=14 8q
In) A square foot ' Is 144 #q, In. In any shape,

(#) B. asks: What is the lifting power of

leum Is not employed for *enriching,' Is about 35 Jbs,
per 1,000 cubie feer,

(4) *Belence” writes. My intention Is to
learn the engineering profession, but [ have a liking to
olther stesmuhip, Jocomotive, or steamboat engineering.
1. Which, in your opinion, Is the best and most skilied
poultion of the three, and recelves the best salary? A,
Locomotlve engineering offers the best field, 2. What
In the salary of locomotive engineers on onr Westorn
rondn? A. We do not think there Is any standard; they
differ on difforent roads and with the kind of train,

(5) A. 7. T. asks: Will n crank give the
same motlon as an eccentric to work the valve onan
engine? A, Yes,

(0) R. C. L. asks: How canT obtain a high
polish on eattle horns? A, @, scrape the horn carefully §
b, smooth with powdered pumlice stone and oll; ¢, polish
with rotten stone and oil.

(7) H. 8. C. writes: A portable 2 horse

stroot gas per cuble foott A, The average when petro. |

p——

(21) E. 8. C. writes: My engine is hori-
zontal, 6 loches stroke, 8 Inches dinmoters what size
boat of side wheel pattern will 1t run with ease; what
| aize of paddie wheels and how many strokes (o (he
| minate, when the engine runs 8L 200 strokes? A, Your
! engine would probably drive s light sKiff about bto 6
miles per hour (n stil) water: it would, however, depend
much o your b Ller, and whether the englne In genred
or works direct on paddle wheo! shaft,  Paddle wheels
ubout 444 foet diameter by 16 inohes face wonld sult,

(22) J. R. F. writes: We have n 756 horse
Iigh pr gine which exhausts by way of a Borry-
man heater op through plpe 80 feet high, We have a
hole at the bottom, and the steam condensed I8 now run-
ning to waste.  Can I utilize this water by pumping It
back {nto the bollors, ar woald the gredse from the eyl
Inder preventmy uslng 1t7 A, An the Borryman heater
Tieats all the feed water you require, the gain by retam-
Ing the condensed water will not be worth the cost.

(23) H. L. V. asks: 1. What Is ** manifold "
paper? A. The white paper Is only very fine thin writ-
ing paper. The black Ix soft paper, prepared by being
smeared with a composition of grease and plumbago or
lampblack; this mixtare is aliowed to remaln on for 12
hours, and the paper then wiped with a piece of wool or

power steam engine can be purchased for two hundred li cotton waste. Place white paper over black, and write
dollars or less: in view of this why are not our ms-  with a blunt point. 2. What was the size and capacity
chinfsts and steam men awake to the fact that there are | of the Mary Bell, said to have been the largest steam-
hundreds of men walting for a steam road wagon which | hoat on the Mississippi? A. We do not know; will

For Sale Cheap.—Second-hand 8 foot Boring and |

we know can be got up for less money than to pur-
chase a horse wagon and appliances? A. Your two
horso engine would cost nearer $400 than $200, Have
l you considered the oxpense of a skilled engineer, the
curront repalrs, the chances and costs of aceldents, ote.?

(8) J. D. H, writes: IfJ. A. F. (43) ** Notes
nnd Querles," SerenTiFie AsemcaN, Muarch 8, will re-
duce (the blast nozzle to seven elghths inch, he will have
all the power ho wants,

(0) G. M. D, nsks: 1, What is waterglass?
A. Avardety of glass (sllleate of sodn or potash) contain-
Ing excess of the alkaling base, soluble In water. 2,
How nra agntes polished? A Usually horizonwal disks
of fron, pewter (or copper), wood, and leather covered
| with molstened emery of different grades of fineness,
| wand, rotten stone, or tripoll, and putty powder, respec-
tively.

(10) J. F. & J. HAW. write: Wesaw in Scr-
exTrio, February 22, an alloy of tin and phosphoras.
| Is phosphorus a metal, and how i it mixed with tin or
copper? A. Phosphorus s non-metallie; it may be
forced beneath melted metal by means of a rod of baked
clay baving s small bell-shaped cavity at the lower end.

(11) J. M. asksif hair can be produced on
the face by artificlal means, and if so, how. A. See
answer No. 40, p. 252, current volume, SCIENTIFIC
AMEIICAN,

(12) W. C. writes: 1. A train is traveling
at o speed of 50 miles an hour, A cannon placed on
one of the cars fs fired off at a given point in the same
tireotion as the teuing the projectile from canuon has
same velocity as train. How far will projectile be car-
ried in an hour? A. Add the uniform speed of the
i train to the range of the projectile. 2. Reverse the can-
{non and shoot in opposite direction. How far will It
|arr:? A. If the ball leaves the gun at same velocity as
| train is running it will fall neariy vertically to the ground.

(13) H. C. R. asks: How long has the en-
gine in the United States Mint at Philadelphia been in

| ** Steeple ™ engine was erected In 1850,and ks still in use.

[ (14) S. M. D. asks: Is thercany process by
| which fron can be prevented from rusting, when pot
| painted; if =o what is it A, Sce articles on Professor

Contains In clear, concise terms the chemical 3
Dead Stroke Power Hammers; cheapest and best for | : 1O R R
general forging sod die works &0 1o wse. I, 8. Justios, | 2% outward app gl

Potladelphin, I's. | sary forthe recogunition of about 1,000 minerals, together

Baril’s p , No. 196, ScresTirie AMEmicax SUrrLs.
im,mdpp.af.'ndw, vol. 30, SaxNTine Axen-
CAN.

use? A The horizontal engine, built under the direc- |
tion of Franklin Peale, Esq., was erected in 1897, a0d ro- |
moved in the end of 187, after 40 years' service. The |

’ Good B | with such remarks as may be of special interest. Only
by e s o d-hand Screw Ma- | o foqrure diminishes the valoe of the hook for practical inch :

pu minerals arc armnged {n groups solely | :oneandlhlﬂnchlroup\wfmlhhdeem
according to the similarity of thelr outward appearance. | :‘:’:ueu“m"' mn;‘::d"ll‘:‘“‘ "“: the pipe :‘ ‘:’ '::"
| To determine a specimen the student must, therefore, se- | It wllly lun’- Ihmg” Itnr!u m:lbowm:dln ‘:‘; & .(‘p:::l ":on"“ =
lect one of the numerous tables and hunt up among its | aation at ons eni b et diétinolly ot /(6 GNP A!

chine. Address Jorome Redding & Co., Boston, Mass.

Doaner's Improved Boiler Liquid Is gaining many
friends from the moks of skeption, To try It s to be
convineed. A, 1L Downer, 17 I'eck Slip, New York,

Manufacturers can save 25 per cent of ¢ out-
y

(15) V. wrila;: 1 propose to lay an

lays by use of 1. W, Johne' Asbestos Ligquid Paints,
which are of & higher grade than any other paints for
structural purp plen and price lists sent free
by mall, %7 Malden Lane, New York,

Forsaith & Co,, Manchester, N. H., and 213 Centre
St, New York. Spociulties.—Bolt Forging Machines,
Power Hammers, Combined Hand Fire Eugines and
Hose Carriages, now and 34 hand machinery. Send stamp
for Hlustrated catalogues, stating just what you want,

Partner Wantod.—Seo ** Enterprise.* an Adv. on page
M. Address W, W, Pource, Coero, Texas,

Partner Wanted. — A party with limited capital.—Ad-
dress Des Molnes Linseod Ol Works, Des Moloes, Lowa.

American Wateh Tool Co., Waltham, Mass, Lathes
for Opticul Instrument Makers,

Elwetro-Magnetic Engine and Battery complete, in run-
ning order, for $8.  Bond for clroular, Crook, Herring &
Co,, Cor. Contre nod Whito 8ta, Now York.

Facalmile Signatores clegantly Eongraved on Wood
for 8, Address J, 8, Hambaugh, Jacksonyilie, 11

A Fitcloss Pattern Maker desiros a Steady Job,

bers one the propertics and bebavior of which wills oo S ny ormery trrmed are not too sharp, Make the

venctly correspond with those of the specimen, at the |
cost of much time, Had the reverse order been chosen, | f:"c;: of your elbows of large radius, say 12 or 18

| a% by Fresenius In his ** Qualitative Chemical Analysis,"™ |

| the practical value of the book would bave been much (16) T. D. H. asks: What will set the
greater. Nevertheless the completencss and conclseness | colors In new calico or gingham that are likely to fade,
of the work runder it valuable as a book of reference o without injury to the goods? A, The mordant will de-
the chemist, miner, and mineralogist. | pend altogether upon the character of the dye or color

{ used on the goods, Many dyes (such as the coal tar or

3 | aniling series) become bleached by prolonged OXposure

l' \ Pl 25 ‘ 1o sunlight; as a rulo this cannot be remodied.,

Yi ! ‘ (1M 0. 8. W. asks: Is ozone produced
_ ) St during tho process of froning cotton clothing? 1 have
| HINTS TO CORRESPONDENTS, frequently noticed the odor of ozone on golng Into the
| No attention will be pald to communlcations unless ' Xitchen where the girl was froning. A, Probably not;

| accompanied with the full namo and address of the the odor of hypochlorous acld and of nltrous vapors is
| writer, often mistaken for osone,

| Numesand addrossos O Correspondents will not be
(18) L. L. W. nsks: 1. Why s the pres

‘ gl\“rn 10 Ingnirers. donts, { torri
7 N N o porredpondents, o reforring |
© renow our roquest that corres| {" opough ,f', | ent apparatus of log chip and line preferrod by navigs.
| nime the date of the paper and the page, or the number | toes to any other mode of nscoriaining the speod of &

Correspondents whono Inguiries do not sppear after |
Addross J. A, Smith, South Nowmarket, N. H.

10 formor answers or articlos, will' b Il
of the question, vosscl Ao Beeause of choapness and  simpliclty;
further, ** old walts " ondorstand it, 2, Ts thoro any rens

| rensonable tme should repeat thon,
For Salo—State Rights or Eotire Patont of Solf-Feed. | Forsons deslring specinl fnformation which Ia pure) | #on why the telophone should not o thime earry the volos

stor, wnd nok of genoral Iu‘t-run A %
Ing O 8tove, J.0.Lans, 1012 Lafuyotte Ave. Bklyn, N.¥. | of .l "'::,‘,’,’.',’:' f:j:‘,::"",",’,,?‘m """""""fu % th mubjeot. | €108 tho ocean through the cable? A, The electrical
"

o anid lshar (o Garrent works so slowly through a long submonged cahle

wome correspondent at the West inform uva? 3 Our
canary chews the quill end of such of his feathers ax fall
ont. What does it peed? A, Cuttle fish. 4, What are
some good works on spectrum analysis? A. Spec-
trum Analysis, by H. E. Roscoe; Spectrum Analysis by
. Schellen, and Spectrum Analysis, by Professor Red-
wood, No, 79 SCIENTIFIC AMERICAN SUFFLENENT,

(24) F. G. writes: In reply to B. 8. 8,
April 12, you say it is known in pructice that higher re-
sults are obtained by throttling. Do you mean by that
that it is adyizable in an automatic cut-off engine fol-
lowing far enough to show a terminal pressure of say 17
Ibs. absolate, to throttle the steam and allow it to fol-
low enough further to make the average pressure the
same in both cases® A. The gain by throttling is
greatest when working without expansion or whh a
fixed expansion. We think there s gain In all cases In
carrying a greater pressure [n the boiler than is required
for the engine.

(25) J. S. P. asks how a soft solder for tin
vessels can be made, which is used by heating from the
flame of a candle. There is such a solder sold on our
streets, which =o far bas given satisfaction. A. Melt to-
gether 2 parts of block tin and 1 part of lead. Takea
Iadle baving a smail hole in the bottom, and hold it over
& barrel of water, and pour the melted solder into It. Ax
the stream of melted solder is cooled by the water It
forms a sort of wire.

(26) C. L. asks: If in a room 50 feet long
there is a mirror at one end, will the reflection of an ob-
Ject at the other end of the room sppear in size the same
as one 50 feet from the observer standing at the mirror,
or will it appear the same as one 100 feot from the per-
son? A, Toa person standing at the mirror It appears
50 feet away. Toa person standing 50 feet from the mir-
ror It woald appear to be 100 feet distant,

(27) W. G. H. asks: 1. Can an ice boat run
dead ahead of the wind at & speed greater than the ve-
locity of the wind? A. No. 2 Do the Gatling guns
when fired at an object send the saccessive shots to the
| same point if the alm of the gun Is not altered. ordo the

| shots spread or scatter? A. We think they do not scat-
ter.

(28) C. P. T. asks: 1. Is there any back
movewment in the current of & stream of water in a bose
plpe when the stream from any canse is saddenly
| checked, %0 a8 10 cocasion burvting of the hose? A, Yex
| 2. If »o, does it extend back to the engine or hydmot
| throwing the streatn? A Yes & Would the prossure
or strain on the hose be loss after the stream was closed,
or greater than while the stream was In motion® A,
Greater.

(20) J. H. asks what kind of ail is the best
o use in bollers to keep them free from scales; also the
best oll for aylinders; also what effect has tallow and
lard oll on piston valve, rods, ete.? What effect has pe-
troleam? A, Miueral oll can be used in bollers. Special
cylinder olls are prepared for cylinders, though good
mineral oll answers very well when properly applied.
Pu e tallow and lard ofl can be used without Injurious
effocts,

0) J. B, M. writes: 1 bhave a vertical
botler (3 H, P.) withonl flues or tubes; It s 10 feet highs
the firebox ix a shell within a shell, 4 inches between the
walls, with 4 apertures equidistant for the escape of
smoke and flame same 6 (nebies below the crown sheet;
the firebox Is 5 feet high; from the crown sheet upwant
Is the steam chamber or dome; the boller stands on &
cnst rivg, some 6 Inches larger than the boller; and
aronnd the boller there ix a sheet fron jacket, the shee of
the ring, the entire length of the boller, fitted clowe by &
oap of samo at the top,  Now, the questions I wish you
10 anawor are these: 1. Lwant to put & beick wall In
place of the fron Jacket, I It cssentind that I shoold mn
the wall the entire longth of boiler, or would 1t do as
well I 1 wore to dmw (o the wall (say 13 Inches above
the twsnal water e fn boller) untll the brick touched the
boller, nud continue to the top; or had 1 better koop thy
wall the same distanco from boller all the wiy up? A,
The latter way would bo the best. 2. Coold I put In &

I want to buy o fow patonts (old or new), whole or in
part. W. ' Harvey, Port Jackson, Mont, Co., N. Y.

New Amerlcan Editlon of the Cateehism, and Hand
Book of the Bteam Mogine SO0 pagon; 100 Mustrutions
Price, by wmall, $1.7
e Bouk M"ublishor Bridgeport, Coun

For Sale—#14 1L Borlng and Tuming Mill; 2 Radial
Deills; und 1 Comabined Punch snd Shoar Hilles &
Jones, Wimington, Ded

Lokigh Yalley Emery Wheel (o Welmport, Pa

od o sendd Lhelr estalogae on application,
and special prices when slzes are given

Fresses, Dies, and Tools for working Sheet Metal. ete
Fruit & other onn tools. Bliss & Williams, B'Myn, N, Y.

Sond for olroular. ¥. Koppy Sclene

as we eannol be expeoted o spend ¢
| obtain sueh information without remuneration, |

Any numbers of tho SCIENTIFIO AMBIMOAN SurrLes
swENT referred (o ) these columus may be bad at this
office.  Price 10 cents each |

(1) TI. O, R. nsks: What kind of varnish |
I used to obtaln the flne finksh on sl rods, and how s

heater mado of onlingry Wronght lron piping (say 1 Ineh

Lo rendor th f a tel '
mu;ﬂﬂlﬂ;- o use of a telophone ln connection with 1 ' Winmoter), placing 1t between thy wall and boller,

| Iv would b meted on by the heat of the flee %o as (o ssye

19) A. P. 8. asks how ta polish pearl shell | fuel by it, haviog n:’-umul rectly to o
(mother of pear] for umbrella handlos), A, a. Smoolh | pump? A, Tt would be better to use cant lron plpes. &
ftona common grindstone wot with soap and water, | 1 use srong Hme water, and 1t Porms seale.

{tapplied? A. Try a mixture of alcoholle ahellac var- | wheel. ¢ Finish with rotten stone molstencd with sol-
nish 2 parts, bolled lnseed ofl 1 part, shake thoroughly | phurie acid a little dilated with water.

before uxing, and spply with & cloth pad, rabbing the
article to which the polish is applied, untl) the varnish i lh:;to.?n ::":‘;hib:r::' l:;h'.-; :::‘ have n
et . mon was

18 dry and hanl,
; 2 | to carry with a lever (and the other end)
2) H. A. M. asks: Will you inform Me | where will myﬂmunm-num-::; :ﬂﬂ
if there Is auy difference between 3 footsquare and a ' of theshaft? A, Thrve feet from end of ahaft,

b. Apply powdered pumice stone and water with & buff | an Ineh #““‘W%‘h&l !

;:uwmhmaﬁeﬁum:m
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Tght, except that you have made no al
thon, =
@9) W. A. J. asks: What chemical action
takos place when sulphuric acid Is applied to common
Sodlum
acld

sl A =

Sulphu Salt
Ralt o, :
ol et = (vipite +R0ly) + e
Whon strongly heated on the hearth of a reverberatory
furnkoe the reaction fs completed, resulting In the
formation of neatral sulphate of soda (Giauber slt,
Nas0,) and hydrochlorie (murlatie) achd.

lowance for frie-

* s
| Jength is the fold glass. The disphmgi
should be placed abont midway between the fenses, and
1w apettnre shonkd be as smal I ks possible wiibioat cut
ting down the fleld,  Bve-pleces of difurent focal lengths
(32) L. O. asks what to apply 1o old plastor
Parts busts, that have become dirty, that will make them
Jook like new.  Dust has setilel In the poros and 1 can |
1o temove 11, A, Give them i dead coat of chlna white, |
Qmmmﬂ“ and apply & coating of sitver, |
ol ar bronze colored brouxe powder. ’
(8% W. D. S writes: 1. T have a vertical  battery for nickel plating, A, We could not adviso the
. bolker, 4 feet high, €7 Inches diameter (Inclwding furoace, | ose of sn earth battery for this purpose. You should
which i Internal and 18 inches high); boller has nine. | awe A Smee of a Danlell battery, or one of the forms of

teen 2 Inch fines; Is mnde of fye sixtesnth Iron; engine, | the gravity battery.

3 inch bore, 7 Inch stroke, rmnning 830, We havanot | 41y A B, asks how o make a drill point
enough power to run & small planer; we s from @00 |y gnatle him to drill throogh glass, porcelaio, or
816, steam presare.  Coull we Wi salely Incrise | transparent china pictures. A, Make the drill of the
this prossure; the bofler kas beén In use oaly ¥ yoers; oe | finest quality of steel, beat it to & cherry red, plunge It
conkd we run i Janger engln with the same bofler, +ay | in mercary, hold the extreme end In a pair of cold
GEEt4T &, 1T yoor hallor 14 five BCxhesmthin e thiek, pliers, and dew down the temper exoept at the end
GlRooi trom; and well made, you 1y CATTY 390 b with- p'ml«;led by the pliers. Wot the glass or porcelain
ont hesttation. 2. T noticed fn o recent number of the | with mmm"m to which & lttle gum campbor has been
SEEsTIri0 AMEICAN a correspondont wants to know if
oll will stop priming. 1 frequonty use the common
Dblack Inbrieating oil, feoding it with foed water with

Hydrochlo

(40) 1. 8. nsks how to arrange an earth

(42) M. L. asks what size of engine and

good effect.  Will it njuro the boilers A, No. [ voller to run a velocipede capable of carrying one per-
won, ot tho rate of about 6 or 8 wliles an hour. A, Per-

@6 G. H. P.asks: 1. What I8 tho expan- Laps some of onr resders will furnish this informa-

ston of glass between #2¢ and 212° Fah? A, anm; ‘\\-hll;h i
p L0861, 2 How to

zgx’;{;:ﬁﬁ x:l'.:m: :t(:nnma:ylludc-r. Al 3) 8, R E. asks whether or not honey
Clean the valve seat, coat it with solder by means of a will keep in glaks cans, A, Yes, if the jars are well
heavy soldering iron, Tin the brass plate, heat It quite filled and sonled alr tight, 2. What i the best noted
hot, and put its tinned xide downward on the valve seat, | care for boo stings? A, Dissolve 8 parts of pure car-
Y the tirass plate hns not sufticlent thickness 1o admit | bolic acld in & parts of good glycering,
of thix treatment you may ** sweat ™ it on. (44) J. M. asks: 1. How long will the car-

(35) S. A. B. nsks: 1, How can 1 put a very | bon remain good In a Fulier bichromate battery? A
nigh polish on steel? AL The steps Inthe process are as | It will Inst for a number of years, 2. 1 am running a
follows: 1at, Coarse web stone; 94, fine wet stone; 34, ' burglar alarm fn my house, with a Faller bichromate
Buffwhool having fine cmory applied; 4th,croous, different | battery, 4 one gallon cells, and No. 82 wire. Pleare tell
dogroes of fincness. 2. On brass! A, Finish as flucly | me how to make an electric light In my house with these
a5 possihle with files, then with Scotoh gray stong, and | 4 cells, 2. You cannot make an electric light with four
finally, with the posder of Scoteh gray stone and ofl, or | Fuller cells,

with rotten stone and ofl. 8. How s the socalled |
“ Florids sea bean * polished? A, After smoothing, use |
powdered pumice stone and water,  Finish with rotten |
stone aud water or oil.

(36) S. F. writes: I have an induction coil,
of Ladd's make (London), of the following dimensions; |
Length of coll proper, 114 Inches; dinmeter of coll
proper, 5 inches; dinmetor of core, 144 inch; base bonrd
contalning condenser, 19X by 9 inches; condenser plates,
16 by Sig; number of condenser shoets, unknown;
length of primary wire, estimated, 7 foet; number of
secondary wire, 3 miles (16,000 feet), This coll was sold
promising to give a #park In ale of 4 inches, but I never
realized more than 8 Inches, and thon a feeble spark. The
battory which I employed with this coll consists of four
1 gallon jars, in each of which thereare immersed azinc
plate 6 by 8 inches between two carbon plates of the same
size. The construction of the battery is that of Grenet;
the solution in which the plates are immersed i< =aturated
=olation of bichiomate of porash and sulphuric acid. Ie
the battery not strong enough to give the desired result,
Or can you suggest any other reason? A, Your battery
seems to be ample, The coil may have been injured by
an internal discharge, or it may be that the interrupter
is mot properly adjusted. If the spark from the primary
coil Is Jarge it would be well to increase the surface of
the condenser.,

(87) ©. H. M. asks: 1. For a method of pro-
docing brilliants resembling dismonds. A. Pure caustic
potash, 1614 parts; white lead, 85; boracic acid, 44; ar-
senlons acld, 1:8; pure quartz sand, 50. These materials,
carefully selected, ure g d together, placed in small
glass pots (the French clay pots will answer if the first
charge s discarded after soveral hours firing) and Leated
1o qulet fuslon in & suitable furnace for about 24 hours;
ien cooled very geadually and cot. ‘The art of imitat-
Ing the dinmond and other precious stones bLus attained
to great perfection In Egypt and Greece, as well as in
France. The following analysis by Sonault gives the
composition of the colorless French Pisrres de Strass:
Sllica, 338 1; aluming, 10; oxide of lead, 530; potash,
79; borax and arsenious ucld, traces—100. 2. Givea
simple method of qualltative test for the presence of
silver in oros. A, Reducethe ore W an impalpable pow-
der by grinding, gradually beat it to redness for half an
hour or more, with constant stirring; boil with pure
nitric acld; filter; evaporate the filtrate to small volume,
and add a few drops of bydrochlgric scid—a white pre-
cipitate which does not dissolve In bofling water, and
blackens on exposure to sunlight indicates silver. Gold,
if any, remalns in the powdered ore.  If the ore contains |
chlorides the sllver may escape detection by this test.
1t is safer 1o proceed ax follows: Mix the ore with 10 or

from silver—and 2 or 3 pleces of borax glass the size of
peas, in 8 wmall scorifier, and expose In & nearly white |
hot open mufe until the om (s fluxed and the

fused metal Cisappears beneath the liguid slag of lith-
arge.  Then remove, cool, break,

Jezd button; place it In & dry bone ash cupel of equal |

weight, and expose In the muffle until il the lead is
tlageed and ahrorbed by the porous bone ash, leaving

the sfiver, tgether with the gold, If an
I y, 85 a bright, |
clear molwen button fn the bottom of the cupel, Very |

small quantitios of sflver and #ald In an ore msay be thuos

(38) J. A writes: In my last ScrexTtiFic
Axmiacaxs, April 5, No. 14, 1 notiee In answer to L. B.,
you say that 8 Inch eylinder, 19 ineh stroke, 150 revoln-
tions per minute, 60 1be, steam, 20 horse power; by my
rule T only make 137 home power. My figures are:

BRI e
1590

h. p. _‘ ~ 18 rov. per m.
33,000452590° 400
“137h. p,

It I am wrong, plessc tell me where Tmake my mistake,
1am only an novice any way, A. 150 revolutions per

minate s 900 feet; double your result and you will be then *

| Agricultural engine. G. Kmtz

(45) A. B. P. asks: Would it not be much
better In making a Sicmens hand power electric machine,
{llustrated In SurrLesusT No. 161, to make the clectro-
magnets of malleable fron, and have them permanent
magnels, or can common cast iron be permanently mag-
notized as well? A, Nelther cast nor malleable iron re-

| talns the maguetio charge to any very great extent. You

will get the bost resnlts by using the electro-magnet.

(46) J. P. B, nsks: If a telegraph line of
No. 14 galvanized wire be used, how small a piece of
boller fron could be nsed in damp carth as s ground
plate, to give the olectricity ns froo a puss to the ground
as over the line? A, Use a plate having a surface of 10
or 12 square feet. A thin copper plate wonld apswer
better than the boller ron, R

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

A.—Itis avariety or gyenite or hornblende schist—it
has little commercial value.—G. §. A.—The ore contains
traces of silyer.—J. H, G.—It is mica schist—of no
value,

COMMUNICATIONS RECEIVED.

On Binding. By E. C. M. 3

On Squaring the Circle. By C. P. K.

On a New Form of Telephone and Battery. By H.
W. F.

Horse Shoeing, By C. S.

On Cleaning Lamp Chimneys. By S. B,

On a Rare Geological Specimen, By H. M.

On Animal Intelligence. By H. D. O,

Artificial Stone Foundations. By W. M.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted In the Week Ending
March 25, 1879,

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

A complete copy of any patent in the snnexed list,
Including both the specifications and drawings, will be

| turnished from this ofice for one dollar. 1n ordering,
16 ties ftx welght of finely granulated test Jead—free | plesse state the number and date of the patent desired

and remit to Munn & Co., 37 Park Row, New York city.
:

Burglar alarm, J, D, William e v

Butter, preparing and packing, J. Higgins .. s
Can opener, T. ¥, Wilson Sviee .. e
Candlestick, A. J. Smith SN oy aat e 3,701
Car brake, raliway, Voron & Edeline e IR
Carringo top, J. B, LINGS .. coooviiiniiiiiniiiiin 2351

Carriages, parasol for ohildren’s, J M Doubleday
Cement for leather, wood, ete., W. R, Hieks. ...,
Climbing apparatus, E. Von Mengden

Cook, gaugo, J. 1. Leger \v
Cookle soparator, A. Wemplo
Coffee mil, O. W. Stow
Comins, bending Jumber for, L. W. Dmke......
Coloring matter, J. I'. Griess ... ... 280, 2

Coltar, plow, J. CIayton .ooovarsinivaionees . 360
Corn sholler, hand, G. W. Grimes. . .o 28001
Cultivator, carriage, T. Melklo.. ...... . 3o

28554
ANI5U
L e

Cut-off, stenm ongine, A A, Stewart.......
Dash board, J. B. Lines

Dental englne land plece, Johoston & B

Desk, sohool, J. B. Bhorwood. oo vivremrninnns 213,40
Desk or settee, sohool, J. K. Otls ..o oes 23587
Dinphragm moter. W. B Movoteney ... s B0
Door holder, R. H. Barmand . - 3m

2550
e - 213657
.......... 25860

Drying kiln, C. W. Boynton
Bgx testor, D. W. Pomeroy .

Bloctrio light, M. G Farmer
Blevatiog and conveying movement, G. Sanford, 895
208 565

Blevator stopper, FL AL Guild. . ooiiniiiniiins o
Euavolope onse, C, H. Norris .. 2o . nams
Fan, fiy, Feldman & Schlag . 21364

Fuare register, W. H. Hornum..... ndbe Cupsia . 23557
Fancet and tap sttachment, Kronenberg & Dichl. 218007
Fonoo, W. R WHItO. . ccciieiiiiiiniiciiianranens o0 N3.590

Fonce post, L. C. Geant 1350

Fire alarm, sutomatie, P. H, Van Der Weyde..... 214,59
Firearm, J. Bowles.. ... . oociiiamiminiirirsnecases 218m0
Firearm, magazine, G. F. Evans, ... - 2355

. 213,558
. 2Na5u

Firearm, magazine, W. W, Wetmore ....
Fire eseape ladder, C. C. Chamberlain..

Grain elevator, poeumstic, F. Taggart
Grain, machine for separating metallic substances

from, C. Wheeler, Jr. .coieeicatnioaaeaveiassnnan 213,58
Grain meter, A. Gleason

28,7

...................... 213,511

Alr tight vessel detachable cover, F. C. Prindle., 2186552

| Alarm nnd door knob, F. N. Cottle. ............... 2ALHT
hammer, and clean the | A snunciators, circult closer for elactric, Egerton

BEEITORD 3 555 st oo fawravonsshonssuinn o uds Se N e AN 21350

Apple mill and cider press, P, McClanahan'........ 23002
Aspirator, concealed uterine canterizer, and vagi-

pal syringe, A. L. PAlMer. .covveieencieennnnsns 2858

A R NI 5 a s rmaaveshrnessns 213,646

Axle box 1id, ear, J. Seath vees N3 OW

Axle,car, H, Watkeys ....c..oveet o 208587

.- 3524
.. 30
. 28545
.. 288
.o 218500
.oassn
. 8007
- 21355

Ball for hollow ware, J. Murdoek
Balloon, nerial, A. Apraxine
Barrels, handling, Clark & Wilhelm ..
Bed bottom, J. C. Gordon.........
Bedstead, Invalld, Stice & King.......
Blacking stool. boot. W. W, Shipman.,
Bleaching keir, T. Fletcher ..
Boller head flanger, R C. Nugenty....

Boot and shoe, G. Apfel........ .. reee 213600
Boot and shoe, G. Champomier............. . M0
Boot and shoe last, G. D Paul.......... e 2128
Bottle for holding compressed ghses, and case,

WA & W W JoNnStON ... 5o ensuscsse rass .50
Bottlo washor, Miles & Lovett .. ...vvvevivreninens 213550

Bottlea, marking. I M. Atwater. ..., . xS
Broller, A, C. BElOCK .ovuvvrrvnmsnssnnnnsrrassis on U s

Plows, combined Implement for setting the points
and sharpening the sheaves of, J. D. & C. W
| RN S A S A nnest
Presorving and condensing fresh food, O, Morfit, . 21560
| Printing machine, color, G. W. Woodside
| Printing pross, . J. Staart ... ..o
Printing pross, osclllating, G. W. Hunt..
| Propeller for boats, chaln, M. F. Hall....
| Pump, foreo, R, Bean (£ cocv ceviveinns
Pamp, foree, W, H, Richmond.
Pamp, valve, J. Scherer...

" -
¥

d stoam. G. F, Dake.. NRMS

| Quarts mu, amalgamating, A. B. Paul.. . N85
Rallway bars, carriago for, T. Critchlow. . « A0
Railway bed, ). M. Beymour....... ... cons ART

.. 215,00 | Rango, Duparquet & FUOL ..... ..ooveeesseereess +o 213,490 | Refrigerating apparatus, F. B

Rapge or cooking stove, G, 8. Bundner.n nom

:
AT

Seale beam, J . Weeks (1)

Flour mill separator, L. Morgan.......... 213,633
Flower and work stand, T. Murgatroyd, .. . 3523
Fluting machine, J. E. Wilson........ .. s . 2185 |
Folding chalr, H. B. Smith ............... 213,79
Fruit jar wrench, Sherwood & Dudley . 280 |
Gas engine, Wittig & Hoes . .ooovooiiiiiiiianannns 21359
Gos generstor and carbureter, J. F. Williams ... . 213,600
Glass for ornamentation, grinding. J. Story....... 13564
Glassware shaper and finisher, Atterbury & Deck. 213006
Grafn, device for removing metallic substances

Tromns /A MORRI - o SR e deres w s e v 213519
Grain door, G. C. Banta.................. casssess 24N

Refrigerator for Hiquors, ote, A Dmdche veries DRGNS
Refrigemtor, B, Hose . nasn
Rock arill, J. B, JOUnROM .. o ooviiiiien veiinnirnns nrs
Rotary engine, G. W. Groene. ... .o nssm
Rotary engine, G. G. Wrght ..o, ns
Rowing apparatus, G H. Fell ... nasmy
Rubber artioles, Indis, G, Wolfenden ....... «oeons wamn
Rubber trimmings, Onishing hard, M. Mattson. ... 285
Rafe, ete., look for, J. Lo Hall ...,

Sash lock, J. H. Banta, . ..cooooivie
Saw sotter, W, Dunn.......

Scissors, manufacture of, A. Clarke

Sorew, C.O. DOMON . ..ouoivvisirmrariniirncity vo e 2IASSE
Seed drill and fertilizer distributer, K. P Hollls., 210058
Beeder and fertilizer distributer, D, F. Hull, ... 210000
Bewer trap, BE. B. Ward. ..., shedadivp i . L mge
Bower and darner, Webb & Hoartfield Nag
Sewing machine, G, L W, Curths . .ooooiiiivinanes 213548
Sewing machinoe treadles, attachmont for nasist-

Ing In the operstion of, J. B, Undorwood ... T
Sowing machines, clutehing and braking devies

for power driven, L. SGernbOrger . ......ooevies 218,794

Howing machines, clutching and braking devies
for power Ariven, P G. T8, ....ooovivesnnsiins
Bowing machines, power driven device, ¥.G.T'oos
Shaft coupling, H. James ............
Shoo fastener, H. C. Kloln..
Shutter hook, B, J. Stecle. ..
Shutter worker, H. Law .....
Sifter, ash, M. V. B. White .,

nsn
naTo
N050

srerennne

enr

Skate, roller, W. F. Cornelins. . o TAS6
Skiving machine, J. B. Mofitt........ .. ..o o, 2850
Smelting furnaces, condensing fumes from, W. )

WY Fleis coorsacoesssasnisasnepssrusisss
Sofa and chair frame design, T. J. Palmer (v}
Soldering iron heater, J. Burgess
Lole marking tool for channeling, J. 8. Turner, .. 200313
Speaking tube whistle, Hodgetts & Ostrander . 213856
Spigot hole shileld, G. B, Cornell 213 40

Steam boilers, mud asd water discharge for, Me-
Nvain & Splegel......
Steam bollers, preventing incrustations in, Doen
EMIler..ccoovnncsasinesansasanss » ssssssssesavaa oe
| Steam engine, H. A, Jamieson .

| Steering gear for vessels, J. C. Cottingham.

Stone, compound for artiicial, C. F. Petree...
Stove attachment, H. A. Tinkham
Stud and button, Rafenbeul & Eahl ..

:

Grate, W. MeClave..... ... . 218,516

Grindstone tool holder, M. S. -« 213496 2

Halr, treatment of. J. Bene (1)....... . 88% .

Harrow. O. Bagles...........c... .. M3541  Tap, barrel, G. St. G

Harvester, 8. C. Cobb ...ovvviee . 2184% Telegraph, automatie, T. A. Edison.. ...... e

Harvester, J. F. Selberling (r).... . .. 88l  Testing machine, T. Olsen....... S drsaan 18,535,

Harvester finger bar, W. H. Davis.... .. 73497 Thrashing. hulling, and cleaning clover seed, ms-

Hat stiffening machine, Yule & Stome... . 2187% |

Hay elevator and earrier, G. H. Fowler .. .. 113559 Tobaceo bag, M. Lindhelm ...

Hay fork, horse, J. R, Fitzhugh........ oue .. 13645 Tobacco roller and cutter, L.

Hobby horse, I. A. Stowe ........... . 218508  Toy, ball, W. C. Farnum 13642

Hoe, scuffle. T. V. Munson......... .. .. 213584 Trees, compress for, E. A. Quinby. 2381

Hog ringing implement, J. H. Brown... ..nws"rneme.n. H. ThotP . cocnnee . s

Honeyeomb frame, Eggleston & Reed ... .. 213633 | Universal joint, C, D, Goubet.,...evuieune . NS0

Hoof expander, C. H. Shepard .. .. m5m | Valve or cock, W.A. & W. F. Johoston.....

Horge detacher, G. P. Jewott. ... 213574 . Vapor burner, J. Irwin ; s 510

Hose coupling. J. W. Kennedy . 0357 e

1ot air furnace, D, Milson ..... 21307 :

Hubs, drying, J. Urmston () 855 - SES

Tce maker, C. B Te€...ovvunes 218,663 o=

Injector, A. FrACIMADD ....ovvvnreeenes S vl 23668 2358

Insect trap for protecting fruit, ete., R H.Wells,. 218,519 Washing machine, 8. C. McCullough ... 21853

R gt iyt 213558 | oty afely oentor pinion 6. V. Dlckiuan s B0

Keyut::‘ener A.:'mcn i | Water Indicator and alarm, A. S. Patton. T

Lamp, Clark & Kintz... vee N36X ‘ Water moter, rotary, H. J. KIng...coiveinnne won NIGS

Lantern, P. V. Coogan .. . m3ar | Water whoel. turbine, J. C. Clime......... 2883, 21365

Lantern, A. H. Greene.. - Weft stop mechanism, F. O. Tucker (f)............ a6

Lantern, J. W, Orphy... .. 3632  Wells, automatic pipe holder for srtesian and

Last block sawer, ;lccmort Kemper. . s ! w.‘o:tr. b c;am A.)L een 23600

Latch, reversiblo, B, Erbo....cooavieiis . Nasm device for drilling, Comstock ........ 216N

Lathe, wood turning, A. D. Waymoth.. .. 23718 | Wells, tubing, R. Mikkelson apeaars SN

Lead and crayon holder, J. HOMman ............... 21358 Windmill, R. \V. Burt. . . 2343

Level, bevel, and square, Davies & ﬂowlu.....’;; 23553 I :mnlll W.I.C.:n-;lph.. eessaeaecanie %

Lever and connecting rod, cam mechanism ow frame, sheet metal, J. Hilgers ... sen SN
changing the throw of a, B. Eastwood ......... 213553 | Wire annealing appamtus, C. H. Morgan. ........ Ny

Lightning rod, H. . Farloy (r).. .. 855 Wire articles. attaching rims to, D. Sherwood..... x

Liquor register, J. B. Benton .. RETYES ;\"mmwmngumm

Lock, A. E. Marshall...... 23515 ooden s, machine rounding Inner

Lubricator, C. H. Parshall 213,559 and outer cdges of. ). G. BaKeT ........oouuenns ARAR

Match box, A. ROMAIN. .coveviiiininninns .. 3 om —_—

Measuring tool, combination, 8. G. Otls,.. v ::: DESIGNS.

Milker, cow, J. COOPET o\ ivvasnrsirinesanntnsnssaness . RE. v TOTRe | To  |

Mmaiont eyt sechaRlgsl, 0, Tt dips s SR | g E S R =

Neck band stretcher, P, O'Thayno ... ... - UM et D, MeNalr : 11,08

Nursery chair, C. H. Barnes........ asasssner 23610 Carpet, H. Horan :

Nursery gate and clothos drior, W, H. Phillips.... 213,08 Carpet, G. W. Piggott

Nut Jock, L. D. ANeD ccovvvvviens PR AR SwTaAY 2300 Carpot, A. Beaumont ..

Ore washer, J. M. Balley.....oooviavnns 0 . nasn | E. POO........

Organ and plano case, Hoymann & Burt v N3NT Carpet, 0. Heinigke..

Ottoman, adjustable. N. Y. Landls..... oA Carpet, J. L. Folsom,

Oven, baker's, . McKenzle... : 11,051 to 11,084, 11,057 to 11,106, 1L11 to

Eapor organ pipe, G Beseh/7j 4y Mook case, S. C. SPTDR «.vvreenssnsusss 108

Paper pulp engine discharge valy Knitted fabric, H. Boot ...

Parasol, H. E. Israel ... ...ooiiiniiinnne ’“'“vxmmamo.c..mmn.--..-

Pen, fountain, T, Pricux ..... 218 650 Nowel poet, J. T HoalYeevuereses

Pen holder, G. R, Bickers... . ’ mmn.‘m

Pen holder, J. Hoffman..... 3 « AM . P. 8 Otterson

P, poluble 1ak. 3, TLOMmER:seasr e ih RS (SR

Photographic burnisher, W. G, Entrok « 21860

Pipe cutter, C. M. Fogelquist ........vovus . Mus A g Winsor

Pipe cutting tool, T1. Reichardt,.........,v......... 23 | ATUste! maleta f mer

Planter, check row corn, H. N. McConoughoy (r). 560 G ntrated Iye, Udell, {

Planter, soed. W. J. Ellis........ cervaranaesnenenssee SINE0 ! Corn planters, Beodle & Kelly sovvvennannns

Plasterer’s tool, J. H. Lucas CETL G cinal compounds oF preparations, W

Plow, W. 8. Johnson... M8 0 wean

Mow, gang. J. Clayton..... naen ’ Pons, Turner & Harrison ... .

Plow, sulky, Black & Pates...... . aneu Plug tobaceo, Dansman Tobacco

Plow sulky, J. & A.T. Warwiek.. ..o L & Cummiskey.

Ryan
Plug tobaceo, K E.

Roasted and ground

D. 0. A ¥
Millstone dress, J. Thompson,
Picture frame, A. W. Hall,

Sewing mwachine, S.
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Scientific Dmevican,

285

A Avertigements,
22
while o t . 0 line.
e u%‘."o?.'&\’.'\.‘.'::‘h'n LR & Y A R
(About elght words to n line.) )
Wn} i snay head advortisements at the same rale
o mz:mm:mcl. m the lotter press,  Adver-

Nug\mh publlcauon Qfiee ax early
Amvlay morning Io appear in next iesue,

CLARK ON FUEL:
ITS COMBUSTION AND ECONOMY.

JUST READY,

Fuol.lln Omn ustion nnd Economy. Conalstingof
Abridgo ¥ '%‘ 3- on_ the Lunnhnnllnu of
nl nmuh rnvoutlouo(hmnko.“ hy O, WV yu\\ s
ON0 { Fuoel" by "I Bymes Pridenux,
wm. oxu\nnvu ndditions on l(ocom
Combustion and Eeonor
l'(ul.. mlroloum oto.

i *ractioo in the
i) y. of Fuol: Conl, Coke, Wood,

Iy tho Bditor, 1 Kinnear Clark,

vings, 12mo, eloth, $2.25,

A rontise on Stenm Bollors: Thelr stron th,
mnnlmcﬂ il. and soonomicnl wnrklnu By Robort Wil
won, UK ? ustratod.  oth edition, 12mo, cloth, §2,60.

The Safo Use of Steam by an Engineor,

papor, 4 ots.

In Prosy, to bo |)l|bllnl od May, o (‘nmehluu of tho
Murine Steam Engino, for ( o Une of l-. ineers, Fire-
men, and Meohanies. A Practical Work for Praotical
Maon, b Rmorylw.dwnrdu..\lh Hlusteated by numorous
&%" ngs Of tho most modern Engines. 12mo, cloth,

13mo,

The above, or any of our books, sent by mall, froe
of postago, at the publication prices,

Ournoewand enlarged CATALOGUE OF PRACTIOAL AND
SOIENTIVIC BOOKS, 16 pugos, Svo { tulogue of Books
on DYRING, CALIOO PIONTING, \\"r.\\'wo. COTTON nnid
Wom.m MASUPACTOIE, 4to: Catalogue of n choloo
colleot Of PHACTIOAL, SCUIENTIFIC, nnd ECONOMIO
'Houl(s. uu- LAst of Books on STEAM AND TIE STEAM
ENGINE, Mumm\un MACIINERY, nnd ENGINEERING,
dto. List of Lmportant Books on METALLURGY, MET-
ALS, STRENGTIN OF MATEREALS, CHENMICAL ANALYSIS,
ASBAYING, oto, 4to: two Catalogues of Hooks and
Pumphlots on SOOTAY, SCIENCE. POLITIOAL BCONOMY,
BANKS, POPULATION, PA U PEr1as and kindred subjects
sent free '.o any ong Who will forwnrd his address.

HENRY CAREY BAIRD & CO.,

Industrial_Publishers, Booksellers, and lmporters,

810 WALNCT STREET, PHILADELPHIA.

axernil = Established

CENTS R 1843,

per pound, Steel
Warranted of warranted
the hardest not to break
temper, and and Face of

never to settle. Best Cast Steel,
Better than any English make, and only one that is fully

HWARRANTED!!

50 sizes, from 1-2 1b. to S00 Ibs.
Cn:nlognes farnished on application,

HOW TO SELL PATENTS.:&Y ‘.’.328‘1}35‘;{

of Instruction, containing valuable Information, free.
Send two 3¢, stanps. Nx"gc TrACY & Co,, Cleveland, O.

Steam Engine Works. Superinten-
dent Wanted.—A competent mechanic and nmu;hu—
man, thoroughly experienced o mnnmdnfr shop. men ;
o practical and successfal manufacturer of portable an
stationary engines and bollers Emvluvmum parma-
nent, Address LOCK BOX No. b atertown, N. Y.,
stating full particulars of expcrlence. references, sal
expected, ete., ete

F()lt TWO DIMES—1 pkt, each of Verbenas, Phlo;
Double Hullyhuc)\s Striped Petunias, Balsams, an
L. . SNOOK, Barrington, Yates Co.. N.' Y.

Pansies.

] D) .-
taund “ivubng

W fer l f:.‘:

Gt l‘) (oo ‘.’

Isteuck . &)
Qooc chabeuctions £ dons

-~ » T -~
Daok of 3
£ol4 4t all Statienors, or neat on roceipt of $1.60
KEUFFEL & ESSER, NEW YORK.
Lporters and Manfrs, of Drawing Pupers & Materials,

Fan Pressure and Exhaust Blowers. ——=——
ALBERT BRIDGES,
46 Corvtlnndt Strect, New \'urk.

LLIH(HI UNIVERSITY. —'l‘nillon Free.

CIVIL, MECITANICAL, and MINING ENGINKERING;
CHEMISTRY and METALLURGY ; FULL CLASSICAL IN-
HIRUCTION § FUBNCI and GEIEMAN § ENGLIAN LITERA-
TUNMG INTEUNATIONAL nnd CONNTITUTIONAL LAW;
PEYCHOLOGY und CHIUSTIAN EVIDENCES,

For Registers nddross

The ey, John M, Loavitt, l) ID.. "y Illmll.
MLKICEM, PPANNA,

BES

urnul o but 1ttlo friction.

J(DIIN " c lll'.l"\'lwlll. 'l‘u-u»-

840.

" ESTABLISHED 1

PATENT SPARK-ARRESTER,

‘g-H. P. Mounted, agso 50
12 « S 1000, 2 2-H,P. Eurekn.S!

Send for our Clrewdars. 8 350

B.W.Payned& Sons, Oornmg,N Yo

State where you saw th

'LAP WELDED CHARCOAL 1RO N
Boller Tubes, Steam Pipe, Light and l'luuv? Forging:
Engines, Bollors, Cotton Presses, Rolling Mill and Bhwt

Furnnoe Work.
I‘:AI)I\(‘ IRON WORKS,

261 South Fourth St., Phila,

=7

N.

{RUBBER BACK SQUARE PACKING.

THE WORLD.

For Packing the Piston Rods nnul Yalve Stems of Steam Engines and Fumpy.

B ropro Tl that lmﬂ of tho proking which, when in use, Is in contact with the Piston Rod,
A tho 0lm\||u baok, which keops tho part 15 against the rod with sufficiont prossure to be steam-tight, nnd yet

I'hin Packing s made In longths of about 20 feot, and of nll sizes from X Lo 2 Inchies square.

NEW YORK BELTING &

& PACKING €O, 37 & 88 Park Row, New York.

Y. STENCIL WORKS .87 NassaESt. NY

Lathes, Planers, Shapers

Drills, Bolt and Gear Cuttars, \I|l|ln

Muchines, Special

Au.chinury E. GOULD & EBERHARDT, Newark, N. J.

FITS

An infallible and um.xcelle*
remedy for Fits, Epilepsy or

¥alling Sfclcness, warranted to effect o speedy and

Permanent Cure,

A Free Bottle?? of my re-

nowned specific and & valuable Treatise sent to any

sufferer sending

Ad

me his Vost-office and Express

dress, Dn., G. ROOT, 183 Pearl Streect, N, Y

Says of this m
u:nUon to*

sesses almost

hnt to carry and use at

cures ptrfamcd by (hu wim
We send ** TNS' SU

tion. Address all orders to lluﬁ?nev;ﬂ
DOBYNS

For Catarrh. Oz Newral d N Headacke.

i' SURE CURE Coldin the um‘?"‘(’wp;,. g}’&: \u.l':lm;:;nu(;u u:'.l all

complaints resulting from Colds asd Ex

The Late ELDER BENJAMIN FRANEKELIN

{ & American Christian Reriow, of Oct., 29th 1578;

NS bL RE CURE’ us a roluntary fhing, and not for

g h]ed with (nunh of the head for ten years, u:d no\r

"I)Og NS’ SURE CURE"” about three months, can truly say th:

from theentxn trondlein the head. We have pnm"DUB\'\S bl RECUCRE to ct.h—
Lherl al ;_e have b«n in “Nllcl nearly all the time, ud ithas urcna“y given relicf,

i

c‘“’ the * DOB\ \q SCI‘!’B‘CL’R}.” and find it to bfjul sehat you recommend it
The medicine itself Is the best testimonial. Sure

reach, anda rc;;‘ small outlay will convines you :h:t

nglml Cur~tive Powers,

Fever,
adred
posure.

**We call at-
., We hare
ter uaing ths
we fesl about free

. Mazch 1%, 1539, says: “have

tg« y relief lies within your
‘DOBYNS' SURE CURE" pos-
1tis perfectly l'ltl’ le and hmlu: is convea-

Street, Cincinoati, O.

times, and i0 good Fects guickly follow the very frst ap-

E::h box contains sufficient to Jast one month, and in many cases has been emough to
perform a complete cure, 0“1‘ un—nlu. containing a list of same of the most remarkable
remed
¥ CURES by mail peuunasud for One Dollar
boxu {or Two Dollars, Inremitting by P
Ky. In or\ltm wrl!e your Name, Post-office, County and Stale plainly, and your erders will receive prompt atten=

v, will be mailed free of charge, to all applicants.
r Box or
rder pet them paya le 3t Paris,

TCHELL, North Middletown, Bourbon Co,, Ky.

PERFUMERY —BY %SAC NDERS,
Pharmacist.—A valuable and paper upon the
&) reparstion of Perfume Extracts. With tormuln for
he preparation of the most prominent and popular Per-
fumes now on the market, directions for the preparation
and compounding of the ingredients, ete  The Formule
here given embruce the preparation of the following
Permmeu. Jockey Club, Moss Rose, White le-
uquet, Musk, Patchouly, \Illleﬂeur. Vlang
\ lnnu Spring Flowers, Wood Violets, West Ends, Tube-
rose, Ste hanotis, Rondeletis, New Mown Ha
pannl ove Pink, Violet, Mignonette.
G, k’rh.c 10 cents.

y. Frangi-
Sln-m.xxx.vr

SHEPARD'S CELEBRATED
$30 Serew Cotting Foot Lathe.

Foot and Powoer Lathos, Drill Presses,
Serolly, Circulur and Band Saws, Saw
Attnchments, Chuoks, Mandrels, ’I‘wlqt
Drills, Dogs, Calipors, ete. Send for
catalogue uf outfits for amateurs or
nrtisans,
H, 1. SHEPrFARD & €O,
331, &8, B, & &7 West Front Street,
Cincinnntl, Ohio.

00D W

J. A.FAY

ICE-BOAT WHIFF, |

dmwl and

RKING MACHINERY.

LANING ING. SiNG
P ATG lMO“OA />
T:NO:V/

‘5 OA/?V//VG ~

2 BAhD{aéSCROLL SAWS
2% [UNERSAL “\WORKERS

——— VARig 1y woO
& CO.

CINCINNATI,.O.U.S.A.

FULL WORKING
description, with dimensions of the
odel foe-yncht Whitf, tho fnlto- yueht in the world,

l xhlblted atthe Ccntcnné ng Grinnell. With
fourtéen illustrutions, Ul'l.'uulk\*r 63. Price W
eonts.

UTIX.D

BEST
STEAM PUMP,

ARRISOIN,

FOR ALL PURPOSES.

Brooklyn, E. D., New York.

AHEAD OF ALL COMPETITION!
e PHILADELPHIA

I’IPI':S, 16¢, ; *]','5 n
dox, Mateh boxes, e and 250, Horseahoo Inkstands,
very nulgue, $2.00; €000 n dos Htool woatalh chnins,
now deslgne, ln $1.90 n doz, Bensation fingoer tropw,
Hest.clnas trick, S50 81 Hu dor. Chinoso spirnl puxgle,
2os F1LE o dos A first-clunn four-blnded knifa, 700,
Coln bolders to hold five dollars, 200 ; #1250 doe, A |
#00d tmitation Il|l~~l1|r| lonthor |n whook, Mo, Magie
two-sant bax, [y dos AL “ ‘{m-i ml-l (O

'I‘HIL\('('H I"ll!lil(

. take \\ ID.
20,, and Yo nlulu[n " t‘ll“”"“"' sl -uml.I)n e
THE FORSTER-FIR
MIN GOLD AND BILVER

AMALGAMATING COMIMY
of Norristown, 'n,, will grant
stato rights or legnses on
wny torms 'his syntom
ks up to Basny, aod ros
v ors Lhe moroury rapldly

,l.._..-J;_‘. \upl) an nbove,

'l‘l”l('l'\' NEW AND SBECOND-ITAND
! |vr|p:hl Bollorst also, Stoam Enginos, Fumps, nod

Machinists’ Tools; Machine Bhop, Wixin, Baller Khop,

Bxi00: three viount lots, 7ax i, For sule .u Tonan
FINNEY & HOEFMAN, 210 1o 28 Water Bt., Brooklyn

- B 'OIE SALL,

For experiinontal purposes, o large lot of ’
Al
SILK COVERED MAGNETS,
B obnns rosistance, Colle, 1! ln- Iu nl i, W neh dlame-

tor, Will madl un receipt o 2
v . w IHI N, l'llmln(ll .‘\ J.

OUTFEFIT FREE, For malosnon nml
Cany ! '!n.v Intoat and bLest Lhing on
war . Willy v it or forfelt $100.  Address
lllllll‘lll'. \uu T Fourth ave., N ¥

$25 (U \)H\IH

a\u)\\--l pod

Judiclongly tnvested In Wall Bt lnys
the founodation for substantind fortunos
folds o A ‘ | provntage of profits
R of uperntiog 1o Stooks

ATANE R OWN 'S
truet N. X. Clty

2 and Hrond

Baker Rotary Pressure Blower,

v (FPORURD BLANT )

T g
i ."FA. Wiy 1

her
'{H WILBRAHAM BROSB,
@rs 2815 01;||~Ll’a-u| Avi,

uperior Lo any

1879.

LawN Mower.
SEVEN Nllal". l’"l IIA

Welehlng from §
ok Si2ed Fok
Tho cam nlrh

haustly
INTH, togothor with
the Contennial in B, prove that these machines fully
mnintadn thelr ropoutation us tho best Lawn Mower yot
wade, Do not buy worthloss imitations, when the genuoe
1o oan be had for the sane money
GIIEATTA DN, l\l N & PASSMORE,
fontees and Manufuoturers
G311 Movkor st Phiblndelphin, Pa,
Hand for Dosoriptive X

MACHINIST GOODS

And Smndl Tools of all kinds, Cntnlogaes sont
I‘ L

J. WILKINSON & CO., Boston, Maoxs.

‘D USE,

n % Ths,
I"I(" M"OWER.
wictory and hlulu--'l nwards at the ox-

Flold "Peind ot the Pariy World’s Exhibition in
1oa ol the groat hundrod day trial at

RIVAL STt PUM JOHN.H. MCGOWAN & C¢

235. K UPWAR

CINCINNATI OHIO

I'HE PROPERTIES OF IRON ANI
STEEL, By DANIEL ADAMSON, C.E. A paper roasd
before tho Iron and Steel Institute, with 68 ros and
2 Magrmms.  How Testing Mac hines fupose Falso Con-

ditions. Enduranco of Iron und Steel under Concussive

Fores.
Steol.

Thirty Experiments upon Plates, Annealed
Ymua of Sulphur, Phosphiorus, and Cinder,

Tenalle Strength of Tron and Steel. Drilled and Punched

Holes
Steel Platos
Hollor Plates,
Papaor, ul\ln

Mi

Crumble :~|--q~|
MIld Kivet Steael,
fron, ote., embracing 40 var

The
rsho
slox

The Hesults embraced In one page «
Slze of 5

Hulo to Find the Power Required to Punch
The Ten-inch Test, Welding of Stee!
.\lh--rmuihly FPractical and most Valuablc
Results of Numerous Tests on Boessomer
st Boller Plate, Martin-Slemens Steol,
Steol, Swodish Bar Iron,
chunt Iron, Tudhoe Crown
fotios ¢f lron and Hteel,
a0 Testa are lnsteated by two full Pages of outs
wing tho Behavior of the Metal under Torslon, Ten-
1, and Concussion, with the Effects of lulwhllu
Tubles, glving
nood, Maximum

d Stoel,

spocimen, Yermanent Sot

Btraln por cont of Elongation, Final Bronking Htraln,

Bondiog Drifting before and after Annealing,
sition n?
Tonta,

slog

bullding,
[nr
fopt by
wnd ul u-r |m
MUNY

Compo-
Bpecimen, and  all  Partioulars ‘orrosion
Concusslon roslstod best by Mild Steel, Corro-
) of Irgn ya, Bteel by Bea Waler. 8teel for Ship-
Hont quul‘l' for Steol Kalls. Best varieties
tun Inru‘l wjury done by Finfshiog at Black
um 110 luu M nlllnr Stool Fly Shafts, oto,,
Praction] Conolusions.  Suyrie

b rh'u IU conls,

30.

DUE'E PATENT

@/ Yoruse in ¥l
Mudp of Chnry
ontoh

Many thousandsin use.

MINE AQOIDENTS. MECHANICAL Al’
Winnoes for uso o case of Kx l-mlun- ola, By Cuas,
TAWKALEY nndd HowARD 1 MA RS A l’"l'Or ,md
bofore the Institution of \h'l"illlllull l nulmwu 1
toon Mustrations of the most spproved ..,,‘,‘“n“,' or
quiokly discharging witur flnm minons, -(uu.pny rustor-
ing Yentiation, ate, namel f the Fulsometer, the
stowm Ejvotor, the Conteifugnl and othor Pu s, oom-
pined Boller, Engine, and i Compromor; Alr Look
and Fortable Winding Goar, Contained 1n Sory \“",
AMENIOAN BUPPLEMENT No. 106 Prioe 10 conts. I\
Lo bhad at lllln oftioo and of all newsdeslors

DYERS AND MANUFACTURERS FIND

Thowna' ONK DIP dyos Jot Black No. 4 and Blue Black

-.‘ N 1|.- Dot and fuatest blnoks known, They soften
Nbers and wll fbrdos,  Fur or wool hats dyed in two
I.-,m L une Gpartion, taw cotton onrded snd sPUD aa
‘u.lluu.: ' f..l.m dyelng % mixed

...ullnuln ayed at o
myoeniont Hociin
Nt Lll THOMAS llmu R

onomioal
Address

L&'\! JDNESS —BY GEORGE I
)
o of Baldnoss, hi W
llh.\‘l‘r":u'lln H;‘Y. \'v‘n n ¢h- ‘lvull\.rlll';:-‘lrl:'l'n(l'l\ul:arutll‘:T fromp!
Bifectual Homody nm‘l

with Direationa and Genefal

Nl

one of thi most 1!
onoerning the Treatment of
Contatnod In BUPrLEMEST 161

DUC'S ELEVATOR BUCKET,

r Mills, Grain Elovators, Bugar e
I Btamping Tron, exten strong and durable,

norlon, om.
0 Qurners to

T ¥ lm\\ lu\Nl) Sole Manufucturer, Brooklyn, N. \.

I{Ulll
A bripf but Mighly Usoful papor, showing the

}wh the
and
thor
Advies fur Proventing
woand Frosorving the Hole, This 1s
ful, Praotionl, and Valoable Tapers
lh Anoss ever publishoed,

Freloo 10 conta,

tHoolpo fur the samie ) to

1neas,

Hosto

EDMUND DRAVER,

Mavufacturer of First-elass Englueers’ Instruments,

HELIABLE

Establshed in 180. 234 Poar St., Phila,, Po.

RVK‘LI!ARD I}.IXIR

A rrne -...—n-';-q - e
ol ol St el =
ot stem &

¥ R ol oL
nu.\_.u,‘ .._;.u, Vit bt o b b

STEAM PUMPS.

HENRY R. WORTHINGTON,

239 Brondwny, N. Y. N3 Water Si,, Boston,

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR
WATEIR WOoRES—Compound, Conde nnn“urNun.l N«
densing. Used in over 100 W uu-r-\\ orks Htatlons,

STEAM PUsMPs—Duplex smd Siogle Cylinder,

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

WATER MeTERS. OIL METERS.

BOORKS

RELATING TO

PRACTICAL SCIENCE

The \Inln;‘-nnnw of M‘uu]m:unl‘xcd Roads. By T. Cod-
rington, M. I.C.E. S8vo, cloth

Rallwisy Tunnelln% in Hesvy Ground. By Chas F.
Gﬂppcr 4to, cloth

surplomn-nt. (2] ~rm s Dictlonar, |y of Engineering.
(.lvll Mechanical, Military, nml Naval. To be published
in about 156 Monthly Purts, esch Pnrt containing 6 pages
with many illustrations. Parts I 2 Spow ready. Sold
only by subseription.

Spon’s Encyclopedis of the Industrial Art
factures, sod Commer: oducts. To be pub lhed ln
about @ Monthly Parts, each Pan contalning &4
with many illustrations Parts 1,2 3 now ready. ~ol
| only by subscription.

’I‘;bl{v:! the Principal ~pn-dsﬂcr:nrrlnx In Mechanieal
| Engineering, expressed In meters in a second. BZm
Keernyefl. Transisted by sergius Kern, M. E 0,

aper, 20 cents.

’(p}emnlnx and Scouring. A Manual for Dyers and
| Laundresses, and for Domestic Use. By S. Christopher.
15mo, paper, 20 cents.

Useful Information on Practical Electric Lighting. By
K. Hedges. C.E. Second edition. #vo, paper, ¥ cents.
| The Rit hen Foller and Mater Fipes. A few words
| on their Armangement and Mansgement : more especially
their treatment during frost, and how to avoid expio-

sions. By H. c.nmshaw Svo, paper, 40 cents.
and Catalogue free.
E. & F. N. -PO 446 Broome St., New York.
OVER!
1200
Distinct
each labeled, deli eud va!:.rn:l‘;ﬁ-
Plants, v
Anl.n;u:rc:?‘ wonr‘llmrnl. Low prices. : ma" &g

Cnrs. Swaranfes satiyfaction. cdll
n’,le varieties. Only mature plants sent. Ourcewlllustrated
Hand-Book, sent free, contains namwe and descry;
each plant, with instructions for saccessful cultivation. Do
not purchase Plants elsewhere before sending for ovr aex

Erery lover of flowers shonld bave it
HAND-BOOK sieersses ey it

HOOPES, BBOTBER & THOMAS,
‘est Chester. Pa

ox-'m
Scientific immmu

The Most Popular Scleutiic Paper in the World.

VOLUME XL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1979, &
new volume will be commenced. It will continue to be
the alm of the publishers to render the contents of the
now volume as, or more, attractive and useful than any
of its predecessors,

Only 83,200 Yenr inoluding Post . Weekly,
4 Jsl\um’lwr- ::“\ v‘:u-r:'“‘ s

This widely clrculnted and splondidly Husteated
paper Is publishod woekly, Evoery number contains sixe
toen pages of usefal Information, and o luege number of
orlginal engravings of new inventions and discoverios,
roprosonting Eoglovering Works, Steam Machinery,
Now Inventions, Novolties in Mechanios, Manufuet uros,
Chomlatyy, Eloetrioity, Tolegraphy, Photography, Arehi.
tooture, Agriculture, Hortlonlture, Natural Mistory, ete.

All Clusses of Readers nd o Tur Scalsrire
AMERICAN o popular resiime of tho Dost soientifie ine
formntion of the day ; and I8 s the alm of the publiabiors
1O prosont 1t in an attraotive form, avolding ss mueh as
| posalble nbstrusa terins, 1 overy lotalligoat mind,
this Journal affords o oonstant supply of nstructive
reading,  10ia promotive of knowlodge aml progress In
avery community where It elrotintos,

Terms of Subseviptian, ~0ne eopy of Tux Screx.
TIPTO AMEIICA X will I)c'u!ll for ane year -8 numbors
poatage propald, to any subsoriber in the Unitod States
or Canndi, on rocolpt of theee dollars sod twenty
conty by the publiahors; six mooths, $1.0; thres
months, $1.00,

Clubs,~One pxtra copy of THESOOEeTIve AMen -
OAN will Do supplivd gratis for every club of Sve sbseribers
Bt R0 esoh i sdditional coplos nt sama propurtionate
mto, Postage propald,

One copy of "THE SCLINTIFIC AMERICAN G0 one cony
Of THR BOTENTIFTO AMERICAN BUPRLemes T will bo sont
[ for ono your, postage propald, Lo any subseriber In the
Unitod Statos or Cuoads, on reovlipt of seven dolliurs by
the pablishomn,

o safest way to ramit Is by Postal Onder, Deaft, or
| Bxpross, Money oarefully placod taside of VY elopos,
soaurely senlod, and correctly aditrossad, seldam goes
watray, but Isab the sandoer's risk.  Addross all latters
and wake sl ordems, drafts, oto., payable to

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

To Favelgn Subsevibers.~Undoer the Moilitios of
tho Poatal Unton, the SCTENTIRIO AMMIICAN I now seolk
by post diroot from Now York, with regulsrity Lo subseribe
ers In Great Britwin, tTodis, Australis, and sll other
Britiah colonles | 10 Franoe, Austria, Balgium, Germany,
Husxis, and all othor Kuropenn Mtatoes) Jopan, Brasl,
Moxico, and all Statos of Contral and Routh Awmerion,
Torma, whon sent 1o foralgn ecountries, Canadn exeopted,
$, ok, for HODOVEIFIe AMMIICAN, | yoar] B9, gold, for
both SCTENTIFIC AMNRICAN wod SUEPREMENT for |
your, Thininoludos postage, which we pay, Remit by

postal onler ur draft Lo order of Muoa & Co, 01 Park
Mow, New York,

¢ e P 7
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Adverfisements,
m:oll.lno. u&bil:gm.- :::}? Fn- T tine,
Dwmrhw -wp M-d nmma

st be ¥ at as carly
ax wadqm hthf‘l Mﬂ"z:

™E 870

Pemusylvania Lawn Nowe.

This machine
ombraces all the
ldnnluu of a

t oand dura.
? o Lawn Mower

*olnts of superi-

om, clalmod :
Lighinoss oom-
bined with
strength in con-
sruoction: casl-
noss of adjust-

ment;  ens

bandlof the least Uabllity to obstraction
\h o 0 loas ¥y o obstraotion
wmﬁ“ noa olthor n-honurl;luraluwn maower) high

| ﬁt”‘.‘ﬁ‘u&%ﬁ,‘.‘,' o g’ Mg
WArTAnt dross
llOYD, SUPPLEE & WALTON,
PHILADELPIIA,

DIES KO Y PURDPOSE.
STILES & P\,llh&ll"‘ltb. 5 l.‘u.. Midaletown, Ct.

. ENTERPRISE,

antng mill man, with six thousand dollars,
mlf intorost in o first-cliss sash, door, and
furniture factol Steam ootton gin, press, grist mill,
and alx lnrge, well Jogatod lots, in a_thriving town, w'm\
a lange trade. \ummt'eil(hm in the wood work., You
peed not apply without the cash and a lvrncuml know-
ledge of wood working machinery. Adc
W. W. PEARCE, Caero, DeWitt Co., Texas.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.
W, B. FRANKLIN,V. Pres't. J. M. ALLEN, Pres't.

J. B. PIERCE, Sec'y.
WJOHNS'
Liquid Paints, Roofing, Boller Coverings,

Steam Packing. Shuthmg‘. Fire Proof Coatings,

Cements, SExD rok DEsCUrTIvE PRICE LisT.

H. W-JOHNS M'F'C CO. BT MAIGEK LANE, K.Y,

Pond’s Tools,

Enziune Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

DYSPEPQIA. BY Dr. C. F. KUNZE
‘" petite Diminished. Stommch Dlzemon

A practical
oan buy

much slower L Normal. (.nuuim(lon. Symptoms
n cnmmn. Lhmnlc Cases. spe n as caused by
oo much Fe y In nguumn General De-
nngement, Conditions o Innervation.

taken. Necessit es. ent
when Stomach I8 Overloaded. Alding Gastric Julce.
Treatment in Febrile Diseases.  Contal

TIFIC AMERICAN SUPPLENENT No. 129, Price
To be had at this office and of all pewsdealers

ICROSCOPES, Opera Ime-. Spectacles,
pdm lm stamps £, Arl"m“m;led(gced
()
R. &, .l. BB(.I\. l’hllndclyhin. l‘ll.

ILL SA"P“ THREE M
C. HILLS, 75

IlA\D AW MB\'S

:. - T. Chambers St., N. Y.
wiiierons BEST Sirsae

MURRILL & KEIZER. 4 HOLLIDAY S7., BALTIMORE.

AIR COMPRESSORS,

HOISTIN NGINESAND OTHER
Mi G AC
Z

E.

MlllStones and Corn Mills.

We wmake Buarr Millstones, Portable Mills, Smut Ma-
chines, Fackars, Mill Picks, Wator Wheels, Pulleys, and
hm:‘ specially sdapted to ®lour Milfs. =end for

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

MPORTANT FOR ALL CORPORATIONS AND
MANFG CONCERNS. - Buerk's Watch-
man’s Time Detector capable of nocnrmtely con-
trodllog the motion of a watchman or psteolmnn st the
glﬂn'Lwn= Tl:.liin'-‘ut.!:lo';rn'l. stg ‘lur'- {roular
. « P 0, Hex ), Boston, Munws,
Beware of buying infringing Detectors. ”

z NUFA

M
GRIFFITH & WEDG

ANESVILLE,OHIO.

P Chiramo und Pertumed Cards (Do 3alike ] Name in
6 Goldund Jot, 00, CLINTUX Buos., Uuw:lnvllh- oL

The George Place Machinery Agency

Muckinery of Every Deseription. ‘

121 Canzaders and M0 Reade Streets, New York,

CHROME STEEL,

WAREHOUSE, 98 WILLIAM ST., NEW YOR}.
o ll.w"h‘r \-\; Qv ':‘d‘ . ‘l-rn.'r

}o n?l.l'). ’lr:d".fn:': r'-u.lur.-n;::: .;;:m':":'h:l"k‘

unl y A L lh:'l'l'l“l‘:rrrh;;;u -5 LA ‘4

J. LLOYD IIAI(;II,

Manufucturer of

of every dm-r!pahm for Hnllrvful and Mintng Use
"Jnvnlurt. Derricks. Bope Tramways, Transe .. of
Fower, ete. No. 8l Johp St N, ¥, Send fory

Flans

and BEstimates furnished for Suspension llu x,. " |

§titntific Aumerican.

[May 3, 1879.

FOR ALL KINDS OF BLACKSMITHING.
P. B. & F. M. ROOTS, M'f"rs, Connersville, Ind.
§. 8. TOWNSEND, Gon. Agt., |6 Cortland! St.

COOKE & BEQCS, Sell'g Agts., ] NEW YORK,
(- SEND FOR PRICED CATALOGUE.

ESTABLISHED 154,

JOSEPH C. TODD,

BNGINEER and MACHINIST. Flax, Hemp, Jute, Rope,
Oakum and Bagging Machinery, Steam Engines, Bollers,
oto. 1 also manufacture Baxter's New Portable Engine
of 1877, Can be seen in operation at my store. A one
horse-power portable engine, complete, $125; two horse-
yower, $225; two and o half horse-power, $£25); three
Mnnufnﬂnrc-l oxclusively by

J. C. TODD,

10 Barclay St., New York, or Paterson, N. J.
DEAN BROTHERS,
INDIANAPOLIS, IND,,
Manufaoturers of

DeanSteam Pumps

Boiler_ Feeders and Pumpe
ing Machinory for ul
PUrPONCS,

THEDRIVEN WELL.

Town and County privileges for making Driven
Wells and selling Licenses under the established
Amerienn Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO.,
NEW YORK.

orse-power, $2i5.

FOR TEN DOLLARS CASH,

we will insert a seven-line advertisement one week in a
list of 23 weekly newspapers, or four lines in a different
1ist of 897 papers, or ten lines two weeks in a choice of
either of four separnte and distinct lists containi
from U to 100 papers each, or four lines one week in o
four of the same lists, or one Jine one week In all six lists
combined, being more than 1,000 m{mra. We also have
lists of papers gy States, thmughuu he United States
and Capsda. Send 10 conts for our 100 page Smu hlet,
Address Gro. P. ROWELL & CO., Noewspaper Advertising
Bureau, 10 Spruce Strect, New York. :

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

\Wheels and Rope for conveyin wer long distances.
Send for 4:lrcumrpe g e

Wood-Working Machinery,

Sach as Wi

ing, and Groovl
Machin un o ASOTI'S it =l
i 'n""' *':ohln«, AR -
5 lnos. d Wood-Working Machinery gene-
Iy. Mnn ctured bﬂ
WITHER Y RUGG & RICHARDSON,
Street, Worcester, Mass,

2 Sa
(Shop formerly oecupleﬂ byr{!. BALL & CO.)

/Portable Grain- Mills,

; For Mill and Farm. Buflt on the

stances.

l.ngospednl(y for 13 years.
WALKER BROS. & CO.,
% Rogi ¥ 1 & Machinists,
g 234 and Wood §t., Phila,, Pa.

ATDS TO DRAWING.—A VALUABLE ¥
paper containing: (1) Engra and Descriptions of
the Construction and L‘.o of the PANTAGBAPH for

Accurately and ckly Copying Drawings, Photographs,
Maps, Dl-g’m Qm n’ﬁklng Coples erorsmaller
oroﬂhcumedﬂeof theori nt person

may construct and use the m by the
directions here given. 2) Also, D p nd de"cit?l,

for the Construction of the C AMBIM L(‘IDA n llmplc
and valuable little instrument {or mklnz drawings

i=7" RARE OPPURTUNITY

lﬁ:‘;

The proprictor, sdvanced (n year md de -)r..u- of
rotiring from active eontrol of bu would sell ot a
barpain, or conyert Into s Joint stook ¢ and retain
an interest himsolf, a Foundry and M hopa, with
oll their mschinery #and Hxtures oon te, and now
crowded with custom work, having cost upwirds of sixty
thousand dollars, and the only ones ,( magunitude for

12 milos on the Mississippl River, on various points of
which may be soen speclmens of work of these shops ut

Stillwater, Winona, MeoeGregor, Dubiuque, Fulton,
Lyons, Clinton, Museatine, and on _many of the bosts
For particulars, address the pruprn-(ur at Clinton, Iowa,

. P.HOSFOKD,

o The J.L. Mott [ron Works,

SSand 90 BEEKMAN ST,
Muanufacturers of
DEMAREST'S PATENT

WATER CLOSETS.

y  Simple in construction, perfect
Jin operation, thorou hl exclud-
Fing all sewer gas, an eanly In
¥ overy way.

MAcmms-rs' TOOLS.|-

NEW AND IMPROVED PATTERNS.
Send for new lllustrated catalogue.

‘ Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Jllaven, Conn.

|

ITHE TANITE CO..

STROUDSBURG, PA,

EMERY WHEELS AND CRINDERS.
LONDON~-9 St. Andrews St Holborn Visduel, 3 ¢,

LIVERPOOL—42 I'h(-'l‘t'mpll Dale St.
Now York Alanl.

G l-.U PLAC I'.. Ll Chimmbers st.,

ROCK DRILLlNG MACHINES |
AIR COMPRESSORS. -

MANUFACTURED BY B0 eicuRockDrie Co
SEND FOR PAMPHLET. FITCHBURG MASS.

PATENTS at AUCTION.

,Begular Monthly Sales. For terms, address N
PATENT EXCHANGE, 67 Liberty Strect, New Y urk

SHAFTING PUllEYS HANGERS, etc.

Send !or Price
A.&F 0 {, 57-61 Lewls ﬂtrcct, \ew York.

SPARE Tln (no'rox AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Crof
Water. WM. D ANDREWS & BHO.. 114 Water o ey
whocontrol the patent forGreen'sAmerican Driven Well,

HOW TO REMOVE STAINS AND
Spots from Linen, Cotton, Woolens, and Silk. Being o
table of Specitic Mrccﬁons. sbowlm&how to proceed in
removing from each of the aboy inds of goods any
stains of the tollowlnucbnmder. to wit : Stains of Sugar,
Glue, Blood, Albumen, Grease, Varnish, Oil. Paints,
Stearine, Vegetable Colors, Red Wine, Frul
Ink, Alizarine Ink, lron Rust, Ink madewl!hGlBs.
Lyc. Alkall Stains, Tannin, Green N
on Gresse, Acld’ Stains, ete. By mclna of
this valunble. table of directions Any person, By pro-
viding himself with o few simple ch als.und nalnx
thom as directed, may readily clean nny species of the
shove goods, and'if necessary set up a cleaning shop.
This 18 one of the most convenlient and valuable papers
on the sub; uct éver published. Countalned in SUPPLE-
MENT 158, Price 10 cents.

IIIIIIIG_T_, WROUCHT

IRON
YHE ONION IRON MILLS. Pittsburgh, Pa.. and-

BEAMS & GIRDERS
facturers of fmproved wrought lron B

BEST LAND CHEAPEST
1 SCREW CUTTING

176 WASHINCTON ST. BOSTON MASS.
Pyrometers, &, oo,
Boiler Flues, Su; Qtum Oﬂ Stills, ete.

HENRY W. aumm le Manufact

lls Bm-dway. i A

$10 10 S1000 sty Bosrin

ng
Address BAXTER & CO..Bankm 17 Wlll“—

Girders (patented).
I‘he ;m-ut full whlch has taken sluce in the prices of
Jm n Boarms used in the construction

orFan PROOF BblLD NGS, induces usto callthe spe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; and by reference to
of Sections—whic

contemplating the erectio roof buildl —THE
COST CAN BE ACCURA I k.l \' ALCULATED, the
' cost of Insurance ayolded.and the serious lossesand in-

terru
siderutions fully justify any additional first cost.
believed, that, were owners fully aware of the mull
difference whioh now exists between the use of Wood
and Iron, in many cases the latter would be adopted.
We shall bepl to furnish estimates torall the Beams
complete, forany specific structure,so umt the difference
in cost may at once be ascertained. Address
CARNEGIE, BROS. & CO., Pittsburgh, Pa.
WARRANTED THE BEST.
1H.P. Boiler & Engine, $150.
- Hc Po'sl lan 3 R Po,s-oot
Tested to 20 Ibs. Steamy
LOVEGROVE & co..
132 N. 3d St., Philudelphia, Pn.,

fiders of Engines and Bollers, 1 {0 1w
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pricos, and state size and style you want.
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Watcla, Cheap Jewelry, Stationery Packages.
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Inprovements, and tonctnSolk!mu of Patents l’at
Tuventurs,

In this line ofhuﬁneutheyhn bad ovER THIRTY
YEARS' EXPERIENCE, and now have unegtmled faalitic
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Conntries. Messrs,
Munn & Co. also d to the prepantion 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 prompiness, on very moderate
lerms.

We send free of charge, on application, & pamphlet
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irect from the object, and in Copyring, Enlarging, or
Dlmlnhhlng Drawings, Photographs, ete. (3) Also,
Drawings and description of the CAMFRA OBSCURA,
a simple, effective, and cheaply made little Instrument
by which Lnndaapea Dwel , and olhorobjous nn
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FRAME, with drawings and descriptions for Construc-
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eto. (5) Alswo, THE REFLECTING DRAWING BOABD
A simple device in which the reflection from o pane of
g‘lu.-,- is made to throw down upon paper an image of lhe
drawing to be copled ; all the operntor has tug ng
to draw the outline before him. (6) Also, THE TRANS-
PARENT DRAWING TABLE. -lmwlnghuw toconstruct
s drawing board in which the light Is thrown ander and
upward through the drawing, thus atly facilitating
the making of coples of any dmwing. (7) Also, T
PROPORTIONAL DIVIDERS ; being o simple Inl!ru-
ment for enln nx or reducing dnvlnn- from one scale
to another w ‘ll and Rapldity. (5) Also, THE
PER: ~l'm'!'l\' 1] KLI 1 A simple device Tor the Cor-
rect and Eapld Drawing of the Perspective lines in
Drawing. The construoction of all these varfous instro-
ments Is {llustrated with engravings, and sccompanied
by plain, simple directions to enable any person at o
small cost to make and use them. This the most
Valuable Paper of the kind ever published, The whole
contained In SUPPLEMENT 138, Price 10 cents,

Working llIodoIs

And Experimoental Machiner
order by J.F. WE}

AN 0125 25 R

wwrs sosesr. B FONTAR & QO Cutccad, Ov

. Metal or Wood., mldt‘ to
HNER, @2 Centre Si.. N. Y.

~No Sawdust! No Plaming!

Thin lumber, 1:14 to )
our hv-n'ly ; |l nl
the pawed i
Al onsos e :1-
faeturers in t)
In addition

inoh thick, ont and scasoned by
l machines, equal if not superior to
od wood, being smooth, fiat, and in
ned. Used by the Inrgest mann-
and glving entire favtion
LY, vur uwsual «

mplete stoek
of sawed I(nr l s Lumber, and Veneers, figured and
plaln, Buarls, ote
GEO. W. READ & CO.,
186 1o 200 Lewls Streety New York.

1A
(L W.LE LOUA\T. South \orwalk. Conn,

JENNINGS™ WATER LLOSETS

SEND FOR Ci

New

Pricrs Reoveen

94 Bemmax York

FARM LAW. ADDRESS OF HON. ED-
MUND H, BENNETT, delivered before the Massachusetts
State Board of Agriculture. This is an essay embracing
complete and practiosl Information, valuable not only
to the furmer but Lo every one. r-bu-rl how to Buy a
Farm ; ‘Barguins that are not Bindin, anid
where they are in Streams, Ponds, Lakes, or on the Sea-
shore ; what o Deed of & Farm lneludﬂ Rights in the
Road. Farm Fencos: thelr Legal Helght. ete.  Ratlway
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Cattle. The Farmer's Liability for his Animals. The
Law on the Dog. ¢ Farmer not Liable for his
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Foreign Patents.—We aléo send, frve of charge, a
Synopsis of Foreign 'atent Laws. showing the cost and
method of securing patent< in all the principal coun-
tries of the world, American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentes in this country is worth equally as
much in Bogland and some other foreign countrles.
Five patents—embracing Canadian, English, German,
French, and Belgian —will secure 10 an inventor the ex-
clusive monopoly to his discovery among about oye
HUNDRED AND FIPTY MILLtoxs of thie most imtelligent
poople in the world. The facilities of business and
#'eam communicat’on are such that patents can be ob-
tained abroad by our citizens almost as casily asat
home. The expense to apply for an English patent i
$75; German, $100; French, §100; Belgian, §100; Cana-

ian,

w 00:5,:. of Patents,—Persons desiring any r-leu!
fssued from 163 to November 26, 1867, can be suppiied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and leogih of
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Scientific Amevican,

BTUDY TO HAVE IDEAS.

A suggostive story is told of the late Joseph Harrison, of
Philadelphia, inventor of the sectional boiler for which the
Academy of Arts and Sciences awarded bim the Rumford
medal, and widely known as the partner of Winans in Rus
slan milway contracts. He was climbing the Gemmi, in
Switzerland, accompaniced by a young man, and the conversa-
tion fell on the younger's chances of rising in the world
should he embrace the profession of mechanical engineer,
Mr. Harrison favored the idea, saying that this was the age

of invention and improvement, that machinery was constant- |

Iy being applied to new uses, and that he who would make
it a study and master it in all its forms would never lack for
remunerative employment.  ** But I have no skill in draw-
ing,” objected the young man. ** Neither bave 1" said Mr.
Harrison, ** I never had time to learn. But I have always
found that if I had an idea T could express it on a shingle
with & piece of chalk, and let a draughtsman work it out
handsomely and aceording to rule.  And I've generally had
ideas enough to keep three or four draughtsmen busy. You
can always hire dmughtsmen, hut you can't hire ideas. Study
to have ideas, my boy.” It may be added that Mr, Harrison's
success was due not to scholastic ‘ml\'uu!x\g(-s, but to native
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capacity and personal effort.
1t is a significant circumstance, and one that furnishes the

| basis for the severest criticism of the current methods of aca- | system is positively amazing.

[MAy 10, 1870.

brushed away as a mere impediment to the development of
manufacturing industry, leaving future inventors to rely for
their compensation upon such advantages as their exceptiong)
facilities for the production and introduction of their spee.
inlitics us wonld naturally follow from their priority in the
race and their more perfect possession of all the detalls, g
nine cases out of ten the change would be to genoral ndyag.
tage; still, some provision ought to be made for discoveries
of far-reaching value.

*“Three remedies would seem to be desimble.  Tn the first
instance the number of patents issued might be restricted st
least ninety-five per cent by refusing all applieations for suclh
patents as ure obviously of little or no value, a5 well ax those
which do not represent any new principle. Secondly, many
of those inventions which are really of great practieal im
portance should be at once purchased by the government for
the gencral benefit of the publie, every inventor being re-
quired to state his terms on making his applieation,  With
inventors of real merit the government can well afford to
deal generously. Lastly, all patents should be considered to
have lapsed when it can be shown that a ressonable period
has elapsed without any effort on the part of the Inventors
to introduce them.”

| The assurance with which the name of Mr. Edison is made
a peg on which to hang a sweeping indictment of the patent
Just think of Mr. Edison as

demic instruction, that men who, like Mr. Harrison, have at- | a victim to patent nghts! and of the community at lurge ns

| tained signal eminence for originality of thought have rarely being deprived of the blessings of electric lighting because

been men of much schooling. | other men had been at work upon the problem before Mr.
The grand aim of the schools is to furnish the student with | Edison took it up!

knowledge, agreat deal of knowledge in a little time. To| If Mr. Edison’s word is good for anything, the public has

do this the method of cram, not that of original research and | the best of reasons for believing that, so far from having

critical investigation, hasto beadopted. The student’s men- | been hampered by the patent system, he has, as an inventor,

tal habit becomes that of a receiver, not that of a discoverer. | been largely a product of it. Without the protection it has

He is loaded with knowledge, but in taking on the load he ! given him he would never have been an inventor; certainly

| is sure to win.
| personal independent work, is at a discount. In other words,

loses, through lack of use, if not through stern repression, the
capacity to think or act except along the lines of convention-
ality and habit. The scholastic bias becomes stronger than
the original bent, and the man loses in productive power in
proportion as he gains in learning.

The fault does not lie wholly in the schools. The people
demand for their children a teaching that can be measured
quarterly—measured by quantity, not by quality; and on this
score the child who takes most kindly to second-hand ideas
Capacity for original ideas, for original and

what the man most needs to have, the child or youth isleast
encouraged in cultivating.

While knowledge and skill are both highly desirable, they
are still of second rank, and it is possiblé to acquire them at
too great a cost.  If a man bas ide zinal, individual,
creative ideas—he can usually hire skill and buy knowledge;
he cannot hire ideas.  We should be the last to deery skill or
kuoowledge. They are essentinl elements of education. But
they should be gained by processes which make them the
tools, not the end of culture. The man should be the master,
not the slave of his learning; and whether he is the one or
the other depends very largely on the way his knowledge has
been gained. And it is better to be the master of a lit-
tle knowledge, with capacity to use it creatively, than to be
the unproductive carrier of all the learning in all the libra-
ries, Our young readers whose scholastic advantages, so-
called, have been few, may well take the lesson to heart.
Study to have ideas; life will give no end of opportunities
for using them.

‘'THE PATENT RIGHT NUISANCE,”

Under this heading the New York Herald ranges itself ed-
itorially with the opponents of inventors' rights, and discusses
the alleged defects of the American patent system with the
zeal of 4 recent convert and the ingenjous perversion of the
fucts of the case characteristic of a misinstructed or unscru-
pulous advocate. The article reads very like a fecler throws
out by the clever attorneys who so persistently lobbied for
certain anti-patent associations before the last Congress, It
runs in this wise:

** Americans are notoriously the most inventive race in the
world, and the number of patents issued yearly from Wash-
ington amounts to many thousands, An inventor like Edi-
son, who has taken out more than 200 patents, is forced to
spend no small portion of his time in ascertaining the scope

is alleged that the success of his recent experiments upon the
electric Jight has been seriously impaired by finding that most

he would never have devoted his life to that laborious and
expensive pursuit. He has made invention his business be-
cause there is money in it to him, though infinitely greater
profit to the world at large. His inventions are paying
property, because, and only because, they are protected as
property by all civilized nations.

The second assertion is egually al variance with truth.
Grant, for argument’s sake, the absurdly untruthful state-
ment that nine tenths of the patents issued are of no practical
utility. Does it follow that *they only serve to confuse the
inquirer and waste valuable time?” The very opposite is
true. A liberul patent system insures the publication of all
efforts in new directions, and that is & matter of infinite im-
portance. In his explomtion of the unknown every inven-
tor strikes many blind or doubtful paths. Shall he, or shall
he not pursue them?  Time is limited and he has far to go.
The records of the Patent Office ought to furnish him the
results of all previous explorations.  Every patent issued is,
in this way, a means of saving fruitless effort and waste of
time. Even * worthless™ patents thus become valuable, as
warning signboards to the explorer. In the records of the
Patent Office he reads: *“ A tried this way and found it un-
| profitable;” ** B tried this—‘no thoroughfare;' ™ **this road
!lud- to the property of C;” *“ithis to where D was lost in
| fruitless exploration;” and he guides his efforts accordingly.

The great object of the patent’law is to secure the early
publication of all these mental itineraries; and every measure
calculated to prevent their publication is mischievous. Not
unfrequently, also, the *“ worthless " patent fails for lack of
some means for overcoming aspecial difficulty, which means
are supplied by a discovery made after the life of the patent
has expired. Tt stands, however, a permanent contribution
to the history of thought, and the next man is saved the first
‘inventor's fruitless toil; he freely bridges over the difficulty
' by the aid of the last discovery, and the world gets a valu-
| able invention which it would have missed had the original
*“worthless " invention vanished unrecorded.

The Herald's next statement with regard to the recent ten-
dency of Ameriean and European thought, with respect to
the policy of issuing patents for inventions, is another flat
misstatement of fact. The current of thought, not only among
the common people, but among statesmen, is decidedly in the
direction opposite to that asserted. Witness the steady pro-
gress of forcign patent systems toward the liberality which
has made the American system so superior to all others.

The tendency of all civilized nations is steadily toward the

 property. Countries which, like Switzerland, wl;lunyde
' nied the possibility of intellectual property, proclaimed * free

IV SUEMISTRY —The Chemistry of Plants. Germination the sources | Of his proposed improvements were already protected by let- | trade in ideas,” und refused to recognize the inventor's right
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they bad been anticipated long before by somo unknown in-
dividual who had never taken the efficient stops to make his
invention known. The issuance of a patent thus becomes,
in n vast majority of cases, only n means of repressing in-
stead of stimulating independent inventions,

“That this evil has assumed vast proportions and calls

wBuary B9 The eonditions determining | Urgently for remedy will not be denied by any one who is | more clearly their pretentiousness, the

familinr with recent discussions in the scientific and techni:
cal periodicals. 1t is well known that nine tenths of the
patents issued are of no practical utility, and only serve to
confuse the inquirer and waste valuable time.  Every inven-
tion of firt-class importance has to be ‘protected’ by a
score of minor patents which have nothing to do with the
main discovery,

“It has even become n question of late, in Europe and
merica, whether the whole patent system ought not 1o be

{ ters patent.  Many of the more obvious inventions have been | to the products of Lis inventive wil._h“ learned that sound
- o ecro-chamical actions under pressure. By A. independently made by dozeus of persons, only to find that | policy as well as abstract justice demands an advance to the

position of higher civilization, and are copying the Amgrican
| patent laws so far as they are able to. i

" The limitations of space forbid an extended notice of the
| Herald's ** romedies.”  They bave been presented fn every
| possibile aspeet, by the agents of untipatent associations, n
| the committee room and in Congress, n\rmim

ting them into practice, and the certain injustice to invento
small manufacturers, and the public at large, that woukd
tlow from an attempt to carry them into execution.
. — - L o ’j:'
_? ENGLISH VS. AMERICAN RAILS
A short time since Mr. Vanderbilt purchased in
for the New York Central Railroad, 10,000 tons of
These rails cost, on shipboard, £5 a ton. To
‘added a duty of $28 a ton, making the cost of |




about $58 a ton. The price of American steel rails is from
mw.ﬂnrh Jarge lots perhaps as low as $43. It is
clear, therefore, that Mr. Vanderbilt paid for the English
rails something like 25 per cent more than American rails
‘would have cost him.

~ Against this bargain certain American gentlemen, profess.
ing to speak in the interest of American rail makers, have
protested with much vigor. One of these gentlomen, Mr, Al
fred Barnshaw, of Philadelphin, after taking Mr, Vanderbilt
severcly 1o task for wasting his stockholders’ moucy, closes
‘his letter with these words:

“If & railroad president has any dutics toward his stock-
‘holders, if a man occupying high public places has any
duties toward the well-being of a great national industry,
and if the railroads have any duties toward American steel
rail makers in return for their services past and present, Mr.
Vanderbilt's duty bids him plainly and openly give his rea-
‘sous for this purchase.”

‘When approached by a Zrdune reporter, Mr. Vanderbilt
pardonably declined to be brought to book after the fashion
proposed. A ** prominent official of the New York Central
Railroad " proved less reticent, and explained the transac-

tion in a way that, if true, refleets little eredit upon |the |
manufacturers of steel rails in this country. He said that

the order was not given for the English rails until careful
tests, chemical and other, had proved the English rails to be
worth the price. The English manufacturers gave a guaran-
tee of twelve years’ wear, all rails not coming up to the
standard to be replaced free of cost. Every American manu-
facturer applied to declined to furnish such a guarantee, five
years being the longest time for which a guarantee was
offered. ““It is well known to railroad men,” said the Cen-
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stantly supplied with new mils under the usual American l
guarantee, without any expense to the company beyond the THE MANUFACTURE OF NIPOOL TIREAD,
first outlay." | In our lust issue we gave an illustrated description of the
Touching the assorted twelve yours' guarantee, Mr. Morrell | manufacture of sewing machines; we now present to our
B0y ; |resders a description of the manufacture of an article with.
“ 1 am not aware that Mr. Vanderbilt has ever asked for | out which, in its perfect form, sewing muchines would be
twelve years' guarantee from American makers, or cven;unul(-,uu. Thrend, although one of the smaller articles of
asked from them, certainly not from very many of them, at | manufacture, is the foundation of an tmmense industry, and
what price or on what terms they would supply bis wants, His the processes and machinery by which it is produced have
purchase of these forelgn rails would seem to have some | been developed and perfected until it appears that there is
other motive than the one given. The ‘economy’ plan is | little room for further improvement.
too thin for credence, The primitive method of spinning cotton thread was to
While the indications are that the immediate interests of | attach a bunch of the carded cotton 1o a forked stick called

the Central Railroad may not have been the controlling ele-
ment in determining this transaction, the makers of Ameri-
can steel rails are still left under the burden of a serious
implication. It is not sufficient for them to deny the al-
leged inferiority of their ruils. The charge must be dis-
proved by specific and abundant evidence, The New York

or that has tried American steel rails.

If other roads, under severe tests, have found American
rails as durable as the English, their testimony would just now
be of great value. If, as Mr, Barnshaw admits, they have
not worn so well as English rails, it is the duty of the
American makers to explain the cause, if they cap, and
remove it

| A REMARKABLE CONFLAGRATION-THE RIVER BETWEEN
NEW YORK AND BROOELYN SET ON FIRE.

One of the important receiving stations of the Standard

Oil Company in this city is near the foot of Sixty-fifth street,

I

Central road is not the only road that has a large traffic, |

a distafl, and, holding it under the left arm, the cotton was
drawn out and twisted with the left fore finger and thumb;
the size and quslity of the thread being regulated solely by
the delicacy of the touch as it passed through the fingers.
As soon as sufficient length was twisted to reach to the
ground, the thread was wound upon a stick called a spindle.
In this manner the spinsters of Old England made their
thread, and it was not until the time of Henry VIIL that
| the spinning wheel—which had long been in use in India—
i was introduced into England.  After this came the spinning
|4enny, then the spinning mule, and then s host of machines
| for various branches of textile manufacture.

Without doubt the manufacture of thread, as conducted
|at the establishment of Messrs. Clark, may be taken as an
| example of the best practice. Entering their extensive ma-
' nufactory, in Newark, N. J., one can but notice, first of all,

the system, order. and cleanliness that everywhere prevail;
the gleam of polished machinery, the hum and flutter of the
thousands of spindles, spools, and reels, the ceaseless pro-

tral officer, “‘that the utwost limit of wear for American gression of the material from the raw to the finished state,

steel rails, as now manufactured, is five years, where they
are subjected to the strain of heavy traffic such as continu-
ally passes over the New York Central road. Some of the
English rails now laid on this road have been in constant
use for many years without showing the least evidence of
wear, while American steel, laid at the same time, has worn
out, and must be replaced.” That (these conditions being
true) the English rails were the cheaper and the bargain a
good one goes without telling.

There remains, however, a serious question for the Ameri-
can rail makers to answer, namely, Why are American rails
inferior to the English? Mr. Earnshaw writes: **In justice
to Mr. Vanderbilt, I will say that I believe it to be true that
the American rails laid on his Western roads have worn out
guicker than the foreign rails, but their life has not been
sufliciently short to account for the difference in price.”

On the contrary, the difference between a five years' guar-
antee and one for twelve years does nmply justify the pay-
ment of a price larger by only 25 per cent.  And the case
agningt the American rail makers is even worse than appears
on the face of this transaction. The American maker has
in his favor a duty which practically doubles the cost of
English rails in this country. Why is it, then, that the
American manufacturer cannot make for $50 as good a rail
us the Eonglish can for $25¢ The English price is no doubt
exceptionally low just now; but the duty more than equal-
izes the conditions.

Since the foregoing wasIn type, the president of the Ame-
rican Tron and Stecl Association, Mr, D. J, Morrell, has re-
plied in the Z'7ibune to the statements of the railway official
quoted by the reporter of that paper, Mr, Morrell says that
the alleged inferiority of American rails is not sustained by
fuct; and that the nsserted brevity of the life of American
steol rails **is a bold assertlon of what is absolutely and en-
tirely untrue, " He says: *“‘That some American steel rails
muy not under certuin conditions last five years or even one

year may be true, and it is equally true of foreign rails, |

The usunl guarantee of American rails is five years' wear,
with an agreement to replace all such as give out from fair
usage within that time; and for this guarantee no extra
ohinrge s made. It is not fair for Mr. Vanderbilt to suppose
that ull American manufacturers of steel ruils are so stupid
08 to make an inferior article, when, with the best of mate-
rials to start with, they can with the practice of intelligence
and wkill make a good rail with just as little cost as they can
an inferior rail.”

Further on Mr. Morrell gays: **T'he hardness of temper of
the radls is regulated by the amount of enrbon the steéel con-
tdng, and this is usually controlled by the roads that use
them, some rallrond maosgers requiring thelr rails mach
softor thun  others, preferring toughness and immunity
against possible neeidents from breaking, to the extreme
hurdoess which would fnsure greater enduranee.  American
ralls have been used for more than ten years on many of our

leading ronds, nnd for the last six or elght years more thano |

a million and & half tons have been put down, and 1 am ig-
norant of the first instance of any such complaint as would
Justify the nssertion 50 boldly made by this ¢ prominent ofli-
elu) ! fndeed, T know exactly to the contrary.”

In every lurgo lot of rails there s o liability to be a fow
lmperfoct ones, from flaws in the ingot or from mechanicsl
defects which ennnot be detected by the clogest and most
eareful Inspection, but theso imperfections usually disclose
themselves during the first few months' service. This is
oqually true of Eoglish as well sv American rails, The
number of rulls so failing within five yoars is 80 inconsider-
able thit the gusrantee has never boen considered any great
bardahilp to ronnnfacturers.  If the utmost life of American
radle bs Hmited 1o five yoars, as assorted by o * prominent of -
flcial,” the New York Central might bave its road kept con

on the bank of the Hudson River. Here the company have | ., vince g that the world must use an enormous quantity
tanks for t!xe storage of ofl, which is lno.ught directly |'nlo | of thread, and, while wondering * where in the world ™ it ali
their premises in cars that come o the city over the New goes to, we are informed that this establishment furnishes

| York Central and Hudson River Railway. From this sta- 3 1ho thresd consamied 1o the United Sintes
tion the crude oil is in part distributed in barrels to me!:,"‘:,’,: fraction ofithe 3

'shipping along the river, and to other points, but a large P

| portion is transferred through a pipe line directly to the re- [m;:ﬁsmo&:‘o :;?thﬂrpel’eﬂud '::i:;ng":;:::ﬁ' :::; :“:l;;:
finery at Hunter's Point, in Brooklyn. Thispipelineextends |;° = = o 0 oo e that the Bl ts which eumpos::
under the streets of New York across the city wothe East| o oo stmiwhtem;d s Tt and. baristedl
River, and thence under the bed of the river tothe Brooklyn |, 0 "0 0" o nited and twisted t S
RRore: SENE Ve A S SIOME Wity ie 1N pS T1ne Sruaies B ) that three of the double cords are twisted to form a com-
about Rireequarters of ‘s mille wide:'s Hrge st splendid "plele thread, it becomes a matter of wonder that it can be

stream, usually covered with sailing and steam vessels en- | e T e s L
gaged in the ordinary services of the commerce of a great | :’O"::e coy one .or price & ded

city like New York. The entire length of this oil pipe line
is three miles, the oil being forced through it from the Hud-
son River to Brooklyn under a strong pressure, by means of a
large Blake steam pump. On Sunday morning, April 20th,
|at a timeé when the river happened to be compamtively free
| from vesscls,- an appearance something like a water spout |
was observed on the river near the Brooklyn side. The

water rose high up in the air and fell in graceful showers all 1
around. Tn a very short time the surface of the channel
was covered with oil, which naturally spreads rapidly on the |
! surface of water and which was carried down stream also

| by the ebbing tide. This explained the unusual phenome-

non. The oil pipe had burst at the bottom of the river and

the oil was Jowing in a big stream to the surface. Several |
little boys who were playing around the dock noticed the oil |
{and promptly threw some lighted matches into the river,
' The oil ignited, and in a few seconds the whole river front
was ablaze, and the dock nlso caught fire. The boys ran
away rather more scared than happy.  The fire engines were
sent for a8 quickly as possible,  Three responded.  The fire
{on the dock, in rear of which are gas works, wus quickly
extinguished, nnd In about u quarter of an hour there wus no
|appearance of fire on the river. But just as the firemen
{ were about to leave, flames shot up here and there slong the
|chanoel. Now and then, fanned by fitful gusts of wind, they
{lengthened enormously, and swept the fences and trees
{along the river front, scorching them here and there,

The oil continued to bubble up from the leak at the bottom |
of the sea, and the flames in that vicinity rose to o great
height. It was not until all the oil in the pipe had risen to |
the surface and had mostly been consumed that the Hames

i

died out. This was fully four hours after the outhreak,
The quantity of oll lost must have been very great,  Beyond
the scorching of n fow vessols, tho fences, troos, und the
partinl destruction of the dock, there was no other harm
done,

A

Cleveland to be Lightod by Eleotriolty,

We learn that tho authorities of Cleveland, Ohio, have
| made a contenct to light a large portion of the elty with the
Brush light, The lamp posts, which are very omamental, |
and twenty feet high, have all been erected, and it Is ex. |
pected that the lamps will be placed in position (o w short
time. The results of this generous experiment In eleotrie
lighting will be noted with great interest by the publie in
general and electriclnns In partioular.

. -—

Prasrer of Parls mixed with eqoal purts of powdered
pumice stone makes o fine mould for casting fusible motaly,
The same mixture is useful for Incasing articles to be sol-
dered or brazed, Cnsts of plaster of Parls may be made to
imitate fine bronzes by glving them two or three coats of
shellae varnish, and when dry applying a cont of mastic var-
nish and dusting on fine bronze powder when the mastlo
varnish becomes sticky,

| burrs,

The machinery of the Clark Thread Works is driven by
two double Corliss engines of about 500 horse power each,
and several smaller engines, the power amounting to about
1,400 horse power. The engines, as well as all of the other
machinery about the establishment, are in perfect order and
of the finest quality.

The cotton, as it comes from the bales, passes through
muachines called pickers, which pick it up loosely, removing
dust, and other impurities by means of a vacuum.
From the pickers it passes to the lap machines, where it is
similarly treated and well flattened and compaetly rolled up
into laps preparatory to passing through the carding ma-
chines. In the carding machines, which are shown in the
upper right band view in the engraving (front page), the
fibers are further cleaned, combed, and broken, and deliv-
ored in a narrow unbroken ribboun, called the sliver, to tall
cans, in which, by ingenious mechanism, it is colled. The
filled cans are conveyed to the ribbon Jap machines, where a
number of the ribbons are united in a single lap several
times wider than the single ribbon,  These lnps or rolls are
now conveyed to the French combers, which, with perhaps
the exception of the spooling muachines, are the most in-
teresting of all the machines used io thread manufacture.
They are intermittent in their action, and comb out all the
short staple, leaving only the long fibers to be worked into
the thread.  The sliver, as it passes from the combers, looks

| dolicate und gauzy, more like a spidor’s web than anything

olse.  The machine bandles it delicately, and brings it to-
gother in . narrow ribbon and colls it in the cans.  This
operation, which is represented in the upper left hand view
in the front page engraving, is of the greatest importance,
ns it removes the short fibers and arranges the long ones to
the best advantage.

The ribbon is next drwn and twisted in the drawing
frames, and {8 afterward further twisted in two separate
muchines before spinning, and s wound upon large spools,
which are carvied to the spinning mules, shown in one of the
lower views in the engraving, In ench of these machines
there are sevoral hundred spindles, which revolve very
slowly ns they are carried forward by the carriage in wind-
ing the thread on the spindle, but revolve with great speed
ns the earringe draws back in the opemtion of spinning.
The spinniog mules are entirely autamatie in their action:
the attendant bas only to repair the broken threads, of which
there are not many.  From the sploning males the cops go
to the cop winders, whero two strands are wound together
on w singlo spool,  Those two strands are twisted in the ma-
chino shown in the small cieoular fgure. The babbins re-
volve at i speed of abont 5,000 revolutions per minut
the thread 18 wound on the bobbing by u slmple
ArFRngement, : '

Three of these double strands are tw |
ing the woll known six-cord spool cotton, for whi
compiny uare justly celebratin, ' MT X

ines are con

The spools from the twisting mac
tho reeling machines, shown In the
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where the hanks are formed. When removed from these
machines the hanks are lnspooted by experts, who, by long
practice, are enabled to detect a vory small variation in the
size of the thread, or any other imperfections.

While the thread is in hanks it js passed to the bleaching
house, where it s bleached twice, being subjected during
the process to a thorough sonping, After bleaching, the
hanks are dried and passed to the hank winding machine,
where the thread is wound on large spools preparatory to
spooling. The spools, we are inforwed, are made in Maine,
it having been found that they could be made and shipped
cheaper than the wood could be shipped and worked at the
manufactory.

The spooling machines, which are shown in one of the
lower views of the engraving, scem the very embodiment of

ingenuity. They take the spools, hold them botween cen-
ters, revolve them, start the thread, wind it back and forth
with the utmost precision, making allowance for the beveled
ends, stop when the required amount Is wound, nick the
spool, put in the thread, cut it off, and release the spool,
all without attention. Al that is required of the attendant
is to see that thread is supplied, and to keep the hoppers full
of spools.

The tickets which are placed on the ends of the spools are
printed in the establishment, two steam lithographic presses |

machines are intended for use in surgical gymnasin, The
machine shown In Fig. 1 is intended for the development of
the muscles of the wrist and arm, and is worked by menns of
the handle mounted on the spindle which carries the upper of
two pulleys at the top of the frame. A crossed belt passes to
a second pulley, on the axis of which Is a crank that gives
motion to a longlever hinged to & separate standurd, and car
rying a sliding weight by means of which the strain on the
operator's wrist can be varied at will.  The machine repre
sonted in Fig. 2 is specially intended for developing the
muscles of the chest and baek, The patient sits upon the
stool in front of the machine, the height of which can be re.
gulated at will; he then places his arms in the erutchod rests,
his back being toward the machine, and the latter is then
started. Motion is imparted to the rests, which alternatoly
recede and advance, a8 also does the padded lever below,
the function of which is to exert a pressure againgt the pa
tient’s buck, at the same moment that the rests recede, with
the result of expanding his chest. The arrnngement of the
muchine permits of the most minute adjustment for regulat
ing the degree of expansion and speed of working,

MISCELLANEOUS INVENTIONS,
Mr. Albert Back, of New York city, has patented o de- |

being employed for the purpose:  The bronze is applied t0 | o for neck ruching, in which a new ornamental effeet is

Mr. E. E. Hawkins, of New Lisbon, N, Y., has patented
an improved whip socket, which Is formed of wire cofled
spirally, with its upper and lower coils closed together for
recelving pieces of rubber for holding the whip,

Mr. Willinm A. Bradford, of Goshen, Ind., has patented
an improvement in school desks, in which the wooden slats
forming the seat are secured by acheap and novel fastening

A cotton bale tie, in which the ordinary tie loop or buckls
I8 wsed in connection with a fastening wedge, has boen
patented by Mr. Henry A. Burr, of Wilmington, N. C.

An improvement in dental forceps, in which the foreeps,
with the exception of the inside of the Jaws, are covered
with & non-conductor of eleciricity, hns been patented by
Mr. Amase Cobb, of Beloit, Ohio. The forceps are used in
connection with n galvanic battery.

Mr. R, E. Miles, of Louisville, Ky., lins patented an im-
proved breast collur, which may be readily adjusted to any
sized neck and allows great freedom to the motion of the
horse,

An improvement in Venetian blinds, which eonsistsin o
novel mode of connecting the slats and o new arrangement
of cords for operating the slats, has been patented by Mr,
Thomas Langdon, of Castroville, Cal.

Mr. Henry N. Rawson, of Brattleborough, Vi, has de-
vised an improved renovator for cleaning and renovating
feathers, horse hair, and similar material, by exposing it to

vy nett ) The . » . .-
the tickets by a bronzing machine, and they are gummed | gooured by giving it two or more folds, arranged so s to pre- tho action of steam. Tho:appartus: canvot be: clesrly: de

and punched by hand.
The tickets are very rapidly applied to the spools by girls,
who hold a small package of them in one hand, passing them

sent parallel sides running in the direction of the leng

the ruching,
An improved roofing composition, recently patented hy

th of | seribed without an engraving,

An improved fire escape ladder, devised by Mr. Joseph R.
Winters, of Chambersburg, Pa., is designed to carry the

one at a time into one side of the mouth, while they are | Ny Joseph E. Bowen, of Leavenworth, Kansas, has o coal fire engine hose as well as to afford a means-of escape from

taken by the other hand from the other side of the mouth
and applied to the spools. By continued practice the hand
becomes very dexterous.

The boxes which contain the spools are made by an army
of girls, and the label and other printing is done in a print-
ing office containing two Hoe cylinder presses and two other
small presses,

The Clark thread is well known throughout the world,
and the familiar trade mark, O. N. T., is the guarantee of
a good article.

The New York office of Messrs. Clark is on Broadway, at
Walker Street.

THERAPEUTIC MACHINERY.

We herewith give illustrations from Engineering of some
very interesting machines exhibited by Messrs. Goransson &
Co., of Stockholm, at the recent Paris Exhibition. These

|

| tar base, combined with other ingredicnts, that render it effi-
| cient and durable.

An improvement in cabinet bedsteads, in which the de-
|lnclml)le head board and its base are combined with a rod
{ which forms the axial support for the upper end of the
{ing bed frame, has been patented by Mr. Mark Croshy, of |
Wakefield, Mass.

An improvement in sounding boards forupright and other
pianos has been patented by Mr. Albert H. Wood, of New |
York city. The object of this invention is to prevent the
escape of vibrations, and to utilize to the greatest extent the
vibrations of the strings.

A blinder for taming and restraining vicious cattle has
been patented by Mr. Byron W. Webster, of Aera, N. Y,
i It consists of a metallic plate united to o U-shaped wooden |
| piece which is secured in place by buckles and straps.

Mr. Peter Provost, of Minneapolis, Minn., has patented an
improvement on the grain drier for which letters patent
were granted to him May 21, 1878. The object of the im-

lough, of Frankford, Philadelphia, has an inside pockel and
flaps adapted to fold inside the pocket and clese the en-
velope effectually.

An improvement in apparatus for preventing the boiling
| over of liquids has been patented by Mr. L. McLaws, of
I‘» Savannab, Ga. It consists of a perforated cone rising from
| the bottom of the boiler and provided with downwardly
[ bent spouts. Tt is designed especially for sugar pans hold-
ing from 40 to 80 gallons. :

An improved preparation of coffee, in tablets or stick
form, has been patented by Mr. Joseph B. Sultzer, of New
York city.

THERAPEUTIC MACHINERY,

provement is to regulate the passage of the grain through |
the drier so that it may be properly heated in its passage |
through the apparatus. *

An improved envelope, patented by Mr. James P. McCul- |

:

|
|

burning buildings. It is strong, simple, and effective.
An improvement in portable railway tracks has been
patented by Mr. Joseph Morgan, Jr., of Wilmington, Del.

| The invention consists in combining shoes made of ehannel
fold | shaped iron with the rail sections, so a8 to lock them se-

curely together, and still admit of readily separating the
sections,

Mr. Jacob Simonson, of Newark, N, J., has patented an
improved railway platform guard, designed to protect pas-
sengers against falling or being pushed upon the track. It
is readily folded out of the way to permit passengers o pass

| from the platform to the cars.

An improved steam railway brake has been patented by
Messrs. J. F. Waite and 8. Gavit, of Tyrone, Pa. It re
quires no brake couplingsand it is always in condition to
operate.




Dr, Isane Hays.
¥ AR I-Io Hays, for fifty-two years editor of tho American
vam died at Philadelphin, April 18,
~ Although eminently successful as o practitioner, Dr. Hays'
“reputation reats almost exclusively upon his connection with
~medical perfodicals and hix contributions to transactions of
“the numerous learnod socleties of which he was & member,
~at home and ahroad.

Dr Hays joned the Academy of Natural Sciences in early
1ife, and was always an active momber, sorving ns president
from 1805 to 1800. Ho was also one of the original staf¥ of
Willis' Hospital, filling the position of surgeon in that insti-
tution from its organization untfl about 1857, 1In 1830 ho
wis elected o member of the American Philosophical Socloty,
and subsequently curator, and up to the time of his denth
was 0 membor of its Board of Councils, e was the oldest
living membor of the Franklin Institute, of which he was
one of the founders, and for a number of years its secretary,
and wis also prominent in the foundation of the American
Medical Association, of which he was the first treasurer,
serving in that capacity for a number of years. Dr, Hays
was chairman of the Building Committee of the College of
Physicians, and it was principally through his efforts that
the present building at Thirteenth and Looust strects was
erected,

Besides contributing to the periodicals with which ho was
connected, Dr. Hays wasalso a contributor to the Transactions
of the American Philosophical Society, one of his latest heing
4 paper on the oceasion of its recent centennial anniversary,
and the author of the Code of Ethics adopted by the Amori:
can Medienl Association in 1847, and since adopted hy
overy State and county medical association in the United
States,  Among bis principal literary lnbors was the editing
of Hall’s edition of Wilson's ** American Ornithology,” Phil
adelphia, 1828; Hoblyn's “ Dictionary of Medical Terms,”
ete., 1846; a new edition of the same, from the last London
odition, 1855; Lawrence's ““ Treatise on the Discases of the
Eye,” 1847, and successive editions; and Arnott's ** Elements
of Physics,” 1848,

Dr. Hays was born in Philadelphia, July 5, 1706, and was
the oldest living editor in continuous service in America.

Flve Thousand Dollars to find out the Distance of the
Sun from the Earth.

At the meeting of the National Academy of Sciences in
April Inst, a resolution was adopted authorizing the appoint-
ment of & committee to consider a plan proposed by Profes.
sor Newcomb for determining the distance of the sun by
mensuring the velocity of light, The members of the com-
mittee were: President F. A, P. Barnard, Professors Wol-
cott Gibbs, Henry Morton, George F. Barker, and E, C,
Pickering. Their report was so favorable to the plan pro-
posed that it was sent to the Secretary of the Navy for trans-
mission to Congress. An appropriation of five thousand dol-
lars for the required purpose was thus secured, and the work
of constructing the necessary apparatus will be commenced
#s soon as the appropriation is available.  The expenditure
of the funds is intrusted to the Secretary of the Navy. In
the act of Congress establishing a Nationul Board of Health,
which became a law in March Jast, the Academy is requested
and directed to coiperate with this board, and report to Con-
gress at the next session. A communication was received
from the president of the board April 15, inclosing a certi-
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fled copy of tho act, and requesting the Academy to appoint
an ngeney with which the board will confer Lo carry out the
provisions of tho law.

RLFLECTOR FOR CANDLES,

The nccompanying engraving shows a novel device, re-
contly patented by Mr, M. C. Melgs, of Washington, D.
0., for utilizing the light from n candle.  The invention con-
sists in o cap, or partly closed tube, earrying o small reflec-
tor; the cap heing of the proper size to receive the end of
the candle,  As the candle burns down the metallic cap set-
tles down and keeps the reflector always in the same position
1n relation to the Hame,

MEIGS' REFLECTOR FOR CANDLES,
The reflector is supported in such a position as to throw
the whole or greater portion of the light in parallel rays in
one direction.

NEW HYDRAULIC GRID.

We annex illustrations of a new arrangement of hydraulic
grid, which has been lately brought out by Messrs. Clark
and Standfield, of Westminster. This grid is especially
suited for use on the banks of tidal rivers and other places
where there is a large rise and fall of tide, and also for use
in wet docks and tidal basins, provided it can be constructed
before the water is let into the dock. In such cases Messrs.
Clark and Standfield consider that it may be constructed at
about one half of the cost of an ordinary graving dock. It
can also be advantageously used in deep water, but at a
somewhat increased cost, and whereas floating and other
docks require 10 feet or 15 feet extra depth below the bottom

NEW HYDRAULIC GRID.

of the vessel,the grid requires only an additional depth of 2
feet, and is thus especially useful in shallow docks and
places where the depth of water is limited. In the arrange-
ment now illustrated, the vessel is raised by arow of hy-
draulic presses sunk in the ground directly under the center
of the grid and the keel of the vessel, with a few additional
presscs at the sides under the shoring frames to keep the
grid level and give transverse stability. They are divided
into three groups, with an equal number of presses in each
group; one group supports one third of the length of the
vessel, and the other two groups support the remaining two
thirds, one of them controlling the port and the other the
starboard side, 80 that the vessel may cither be maintained
level or put on an uneven keel at pleasure, The grid is a
strongly built longitudinal wrought iron girder directly
under the keel of the vessel, with ribs projecting from each
side to carry a working platform. Some of the central ribs
carry side shoring frames, which are used in conjunction
with thesliding keel blocks.

In using the dock the grid and presses are lowered to the
bottom, and the keel of the vessel is brought directly over
the center and secured in position by the bilge blocks and
side shoring frames, the presses are then worked and the
vessel lifted till the grid is above high water mark. When
in this position a number of struts or swinging frames
(which were previously held up in a horizontal position
under the grid) are liberated and allowed to hang in « ver-
tical position. The grid is now lowered a few inches until
the whole of these struts rest on raised bearings cast on the
head of the presses, und the whole weight of the vessel and
grid rests on them, The rams are now allowed to sink
down into the presses, whore they remain in fresh water, and
are consequently not exposed to rust. The supports are
hinged or swung at the top so as to fall accurately into their
places, and suitable means are provided for raising and low-
ering them simultancously by means of chains and shears.
These frames are of considerable breadth, and some of them
swing transversely and others longitudinally, so as to ob-
viate any tendency of the grid to move in either direction.
There are also, in addition, strong cast iron columns, with
guides, against which the grid slides as it rizes and falls.
The pumps, pipes, and valves are similar to those used in
ordinary bydraulic docks, and the method of working them
is so well understood as to require no description.

The ndvantsges of the hydmulic grid arise from its
economy in, first cost and the small weight of material re-
quired. The rams are applied directly beneath the vessel,
and in consequence of this the transverse girders which car-
ry the pontoon and vessel, the lifting chains, the tall guide
columns, and the pontoon can be dispensed with, and their
place supplied by a simple pontoon girder or grid and a few
guiding columns. Perbaps the most important of the new
features in the dock is the automatic safety valve for in-
suring that the grid shall at all times remain perfectly level.
The action of this arrangement is such that it is impossible
to raise or lower one corner of the grid without equally rais-
ing or lowering the others.

This dock is, of course, perfectly well suited for the use
of pontoons of the usual character, and the only objection
to their introduction lies in the fact that the pontoon would
cost as much as an additional dock. Fiz 1 shows an end
elevation, Fig. 2 a side elevation, and Fig. 3 a plan of one of

these grids erected on the side of a tidal river.—Engincering.




Paln and the Wonthor,
~In bis paper on the relation of neurnlgio pain to storms
and the carth’s magoetism, read beforo the National Acade-
my of Sclences, Professor 8. Weir Mitchell reported the
following observations:

Captain Catlin, U. S. Army, lost o log during the war,
and sinco that time has suffered {rom traumatic neuralgin,
sometimes in the heel, but more frequently in the toes, of
the foot. He bas carefully noted the effects produced
on himself by changes of the weather,  Dr. Mitchell's
own studics in this case, ns he says, “would never have
proved suceessful had it not been for the unusual ability,
interest in the task, and perseverance of the accomplished
gentleman who has obliged me by making his own torments
useful in the solution of the guestion of how far weather
effects the production of certain kindsof pain.” Thehourly
observations cover a period of five years. “ For
the first quarters of these five years there were
2,471 hours of pain; for the second quarters, 2,102
hours; for the third quarters, 2,056 hours; and for
the last quarters, 2,221 hours. The best yield of
pain is in January, February, and March, and the
poorest ip the third quarters, July, August, and Sep-
tember, During these five years, while the sun was
south of the equator, there were 4,602 hours of
pain against 4,158 hours while it was north of the
equator; and the greatest amount of pain was in the
quarters beginning with the winter solstice, and the
Jeast was in those beginning with the summer sol-
stice. 'The average duration of the attacks for the
first quarters was 22 hours, and for the third quar
ters only 179 hours,

By taking the four years ending Januury 1, 1879,
it is found that of the 537 storms charted by the
Signal Bureau, 208 belong to the two winter quar-
ters, against 239 for the summer quarters, Hence
we have the ratio of the number of storms of the
winter guarters and summer quarters corresponding
to the ratio of the amounts of neuralgia for these
respective periods, and the ratio of average duration
of each attack for the same time corresponds closely
with the ratio of the respective total amounts of
neuralgin for the same periods. The average dis-
tance of the storm center at the beginning of the
neuralgia attacks was 680 miles. Storms coming from
the Pacific coast are felt furthest off, “very soon
after, oras they are crossing the Rocky Mountains,”
while storms along the Atlantic coast are associated with mild-
er forms of neuralgia, and are not felt until the storm center
isnearer. Rain is not essentinl in the production of neuralgia.

It was found that the severest neuralgic attacks of the
year were those accompanying the first snows of November
and December. One of the most interesting and valuable
results of this series of observations is thus stated: ““ Every
slorm, as it sweeps across the continent, consists of a vast
rain area, at the center of which is a moving space of great-
est barometric depression, known as the storm center, along
which the storm moves like a bead on a thread. The rain
usually precedes this by 550 to 600 miles, but before and
around the rain lies a belt which may be called the neural-
gic margin of the storm, and which precedes the rain about
150 miles. This fact is very deceptive, because the sufferer
may be on the far edge of the storm basin of barometric de-
pression, and sceing nothing of the rain, yet have pain due
to the storm.

A NEW LOCOMOTIVE.

The accompanying sketch shows the plan of a small lo-
comotive designed and constructed by the Baldwin Locomo-
tive Works, Philadelphia, Pa., especially for
sugar plantations and other similar service,
where it is desirable to use cither wood or
coal as fuel. Having six wheels it is quite
steady on the track, and moves along smooth.

Iy without plunging and without unduc

wear cither in itself or in the track. It will

be noticed that the fuel and water are carried

at the back of the engine by the pony truck;

by this armogement the distribution of weight

is made as nearly perfect as possible, and the

center of gravity is kept low. The weight

of the boiler and machinery is carried on

equalizing levers midway between the driving

wheels, so that the weight is equally distri-

buted on the four driving wheels. This ar-

mugement renders it impossible for an exces.

sive weight to come upon any one wheel. It

I8 never necessary to turn the engine, as the

engineer can have a good view in either direction. One of
the most important features of this engine is that it is car-
ried on three bearing points only, and is therefore peculiariy
sdapted to & rough, uneven track, such as is usually found
on & logging railroad, and it is capable of |m-u-inu. ourves
much more readily than a four or slx wheeled connected
engine, the pony truck under the tank being provided with
a swingiog bolster and radius bar which leads the engine to
a curve when running ahead.

No wood is used in the construction of the engine ex epting
the bumper beam, cab, and floor. The general sreangoment
of the parts admits of a large fire box, which is re quired for
burning wood, and if necessary a rack may be placed sround
the water tank for holding wood

The manufacturers in-
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and the truek may have four wheels instead of two, if pro-
ferred.

MILE COOLER.

Our engraving shows the Austrian mode of cooling milk,
which is very simple and, in some respects, novel, It con-
sists of a vat or tub through which cold water is constantly
circulating. On the surface of the water floats a circulor
wooden plate, provided with a number of round holes, into
which are inserted the vessels containing the milk., These
are made of sheet zine, two feet long, and each, according
to the Wienor Landw. Zeitung, ¢ontaing u little over a gal-
lon of milk.

It takes about fiftecen minutes to cool the milk down
to a temperature slightly above that of the surround-
ing water, When not in use the cylinders are turned up-

THE VIENNA MILK COOLER.

side down, on a wooden rack, as shown in the engraving, to
drain and dry,
— —etre—  —
Cheap Frelghting.

The transport of Pittsburg coal to the towns along the
Ohio river is described as the cheapest freight transport in
the world. The Commercial of Louisville, Kentucky, tells
how the business is managed.

In and about Pittsburg there are 50 operators or firms
engaged in the coal business; about one half of whom sell
at the mines, the other half are shippers engaged in running
coal to southern ports. The shipments for Southern con-
sumption from Pittsburg amount annually, on an average,
10 80,000,000 bushels of coal and 20,000,000 of coke, which
is sent south by the shippers on the tides as they occur. For
this purpose they employ 96 tugs or tow boats and about
1,500 barges and shells in which the coal is transported.
Each barge costs about $1.000 and carries from 12,000 to
13,000 bushels. The shells cost about $500 and they carry
about 24,000 bushels. The barges, when unloaded at their
destination, are returned to the mines; the shells are gen-
erally sold in the South and broken up for other uses by the

Discovery of Male Eolw,

We are glad to state that finnlly what we believe to be
genuine male cels have been discovered.  In the January
number of this journal it was announced by Prof, Packard
thathe bad discovered male cels, A number of the supposed
males were afterward again examined, by Prof. Packard
and Dr. C. 8, Minot, who were then led to conclude that the
80 called male eels were immature females, and the mistake
was corrected by Prof, Packard in the February Naturalist,
A large number of living cels were then examined by Messrs,
Packard, Kingsley, Pierce, and Minot without success, until
at Prof. Packard’s request Mr. Kingsley spent a few days at
Wood’s Holl, at the laboratory of the U. 8. Fish Commisgion,
in the last of February, examining living eels supplied by
Mr. Vinal N. Edwards, by favor of Prof. Baird, U. 8. Fish
Commissioner.  One hundred and ninety-three ecls were
there examined, and of these three were found by
Mr. Kingsley to be, in his opinion, males, [Ilis ob-
servations made on these living individuals, which
were spearedin apond through the ice, are as follows:

“On February 18, 19, and 20, T examined one
hundred and ninety-three eels, at Wood’s Holl, and
found three males, the testes of which agreed cloge-
ly with Syrski's figures as reproduced in the U. 8,
Fish Commission Report for 1873-4 and 1874-5, p.
719. Although I made careful examination I could
find no external characters to separate the sexes.
The three males were each about seventeen inches

twelve inches to nearly three feet. This average
length of malesagrees closely with Syrski's (430 mm.
in length).  The principal criticisms I would make
of his figures, or rather points of difference that I
found, are that his enlarged figure showing the lobu-
lation of the testis has the lobes far more crowded
than they were in the specimens I examined. His
drawing of the histological structure was greatly
larger than what 1 supposed to be the same. His
cells measure, according to the explanation, about
++5 of an inch on their major axis, while 1 saw noth-
ing that could have been over 5 of an inch. The
structure of the testis was similar to that which I
have seen in the testes of the cod, perch, smelt, cat,
deer, rooster, monkey, dog, and man. On feasing
it out under a Tolles one fifth, I saw what I am con-
fident were spermatozoa, although I could not dis-
tinguish the tails. The heads were oval and from
one half to one third the size of those of the smelt, or about
w3has of an inch in length; they had an independent motion,
changing their position on the dlide without reference to any
current in the water in which the tissue was placed, and this
motion was wholly different in its character from the vibra-
tions of the Brownian movement.”

Prof. Packard examined, independently of and in company
with Mr. Kingsley, preparations made by himself, and found
scattered through the tissues, nucleated and nucleolated tes-
tis cells, of the same appearance as those of the animals above
named. which were kindly obtained by Prof. Pierce. More-
over, Prof. Packard, found two mother-cells, containing seve-
ral immature nucleated spermatozoa. So that after the ex-
amination of about five hundred female eelsand three males,
we are glad to be able to affirm the entire accuracy of
Syrski’s observations and figures, he being the first observer,
so far as we are aware, who has discovered the male sex
of the Italian eel. Which species of eel it was that Syrski
examined is not stated. Jn making these investigations we
have to acknowledge the aid of Prof. Joho Pierce, of Pro-
vidence, in the use of a fine series of mounted histological
specimens and lenses of high powers. He has worked jointly
with us, and is of our opinion as tothe sex of
the three males.  Dr. Minot examined one of
the three males, preserved in alcohol, and
found, as Freud and Brock had done provi-
ously, a follicular structure, the follicles be-
ing filled with small spherical cells, which
Dr. Minot considered to be probably imma-
ture spermatozoa, although the development

could not be traced.—Adeance proof from
American Naturalist for May.

Singular Action of Pllocarpine.

C, = O @
SMALL SIX.WHEELED LOCOMOTIVE,

purchasers.  On an average there are ten conl tides or rises
at Pittsburg during the year, which oceur suddenly, and
frequently Jast only from 24 to 86 hours The barges
and shells must, therefore, be kept loaded and ready
for departure at an hour's notice. When the uppnnuni-

ty arrives, the tows are lashed to the tugs, ench taking|
about 10 barges, containing, say, 150,000 bushels of coal, !

the great length of the tows and the short time allowed by
the rapidly falling river requiring the most oxp(-(litiou's
movements

By this admirable barge system coal is kept at o price but
little ahove that of Pittsburg to the cities above the falls

{ of the Ohio, the expenscs of running tho coal to Lounisville,

Y | ine lading the cost of returning the barges to the mines,
form us that the style of engine may bave a separate tender, | being only about 11

¢ cont por bushel,

According to the Pharmacentical Jowrnal,
a singular action of pilocarpine bus recently
been made known by Dr. G. Schmitz, of
Cologne. In the course of his ophthalmic
practice, Dr. Schmitz had two cases in which
the patients were bald, and found that after
the use of subcutaneous injections of hydro-
[ chlorate of pilocarpine (with the object of causing absorp-
tion of inflammatory residue within the oye) the scalp
Crapidly became covered with young downy hairs. In one
of these cases a man sixty years of age had his head cov-
lered in four months, partly with gry and partly with
Wack hairs of considerable growth, so as quite to hide his
previous baldness. 1 this stimulant action on the bair bulbs
be proved to generally follow the use of jaborandi or its
wlkaloid (pilocarpine) a mapid incresse in the demand for
! the lntter may soon be expected.
— e — _

A seriNkrsa of lime, plaster, or sulphur over the leaves
of the strawberry at tho first appearance of the blight, is
suggested as a remedy for this disesse, which has made such

| sad work with the folluge of this delicious berry.,

long, while the females examined varied from about
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 ENGINEERING INVENTIONS.

-~ valves, connected with the supply and discharge pipes, and
W;qﬁnﬁu which is reciprocated by a lever handle, las
_ been patented by Messrs. J. Y. Wren, C. Wren, and G, R,
~ Wren, of Pa.
- Mr. James L. D. Wolfo, of Windsor, Nova Scotia, has in-
‘vented an improved ship's pump, in which the piston is re-
;ﬁmrby a right angled lever operated by u grooved
An improvement in sharpie boats has been patented by
Mr. T. alphn. of Roslyn, N. Y. It is provided with an
. aMachment picce arranged below the water line, and extend-
ing from the stem to amidships, to prevent spanking and to
enable the boat to always go *“in stays.”

An improved machine for making open ditches for tile
dmins and other purposes has been patented by Messrs,
James A, Grant and Thomas McOlelland, of Mount Plea
sant, Ohio. It is mounted on wheels, and operated by draw-
ing it nlong in the field like an ordinary wagon.

Mr. John McLucas, of Redfield, Iowa, has patented an
Amproved turbine water wheel, which may be arranged on
cither a vertical or horizontal shaft. It is provided with pe-
culiar chutes and buckets, which cannot be clearly described

‘without an engraving.
——r—

ROWELL'S IMPROVED LENS FOR SPECTACLES,
‘We illustrate herewith an improvement in lonses for spec-
tacles, recently perfected and patented by Mr. J. R. Rowell,

Scientific dmevican,

THE EXPLOSION ON THE THUNDERER,

The bursting of the 85 ton gun on the British war vessel
Thunderer, during target practice on the morning of 2d of
January last, with the attendant loss of life, was widely
noticed at the time.

From the roport of the joint committee appointed by tho
Admiralty and War Office to inquire into the cause of the
disaster, it appears that the two guns of the fore turret of the
Thunderer and the two guns of the after turret were each)
loaded with a battering charge of 110 Ib, and with an empty
Palliser shell,

In the caso of the fore turret disk wads were | breech end of the bore,
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the battering charge wounld be ignited by the tube, aod the
flame from this, before the expansion of the ‘gas check®
fully took place, passing forward would almost instantly
ignite the full charge. At that time, howoever, the ignition
of the battering charge would have driven the Palliser shell
forward, and have violently compressed the full charge in
front of it, and probiubly have driven it somewhnt forward
in the gun, and thus the point of maximum effort of the ex-
ploded compressed full charge would have been just about
in the center of the 1 B coil—namely, 80 inches from the
An explosion of &5 Ib. of powder

used; but in that of the after turret (where the guns, being | thus compressed and having a shell in front of it occurring in

:

only of 35 tons weight and of 3 feet less length than those of
the fore turret) the guns were loaded by hand from within

the turret, and wads were not used, the water being smooth |
All four guns, being primed with | paper read before the Manchester Philosophical Soclety he

and the guns horizontal.

this place would unquestionably besufficient to burst the gun.™
That the second charge was exploded by fire from the first,
Prof. Osborne Reynolds thinks highly improbable. In a

electric tubes, were coupled up electrically so as to be fired | pointed out that the bursting of the gun like « shell in front
from the ““conning tower,” to deliver what is known as an | of the first shoulder implied an enormous excess of pressure
electric broadside. The target at this time was about 400 | at this point of the gun, an action such as might result from
yards distant and the ship was under steam. On the firing | guncotton or dynamite, but which could not be produced by
key heing pressed to fire this broadside, although the tube of »the slow burning of pebble powder.

the right gun in the after turret was exploded by the clcc-l The resnson why guncotton is so much more destructive
tricity, the fire was not communicated to the powder in the | than gunpowder is not that it gives off more gas, weight for
cartridge, and that gun admittedly made a misfire. The | weight, but that when ignited by a flash it burns so much
committee have been forced to the conclusion that the left | quicker. If, therefore, by any means the whole mass of
gun of the fore turret also missed fire. After the electric ! gunpowder in the forward charge had been heated up to the
broadside the order was given for independent firing with l firing point at the same instant, so that the grains fired sim-
empty common shell and full 85 Ib. charges. Both gunsof the | ultaneously inside as well as out, the action of the powder
fore turret were thus loaded. The right gun was then fired | would bave been as quick or quicker than the guncotton.

of Hill, N. H. Although the improvement is very simple in
its character, it is said that it makes a won-
derful difference in vision. The lens has
two foci, and is therefore capable of form-
ing two distinet images. This peculiar
feature will be more readily understood
by reference to the engraving, in which
Fig. 1 shows the lenses complete mounted
in a spectacle frame in the usual way.

In Fig. 2 is shown a diametrioal section
of the lens, and the direction of the light
rays is shown by dotted lines. Fig. 8
is a diametrical section of an ordinary
lens.

It will be noticed that in the improved
Jens the central portion is of long focus,
converging the rays at a, while the annu-
lar portion is of comparatively short focus,
converging the rays at b.

Mr. Rowell tells us that this lens is
adapted to any eye that would be suited
by an ordinary lens focusing at any point
between a and 4, and that it requires only
five sizes, or five different lenses, to fit all

eyes met with in the ordinary practice of
the opticinn,

Another feature claimed by the inventor
as important is that the ficld of vision
appears to be amply illuminated, and that vision is far more
distinet than with ordinury lenses,

—— e, —
The Black Mildew of Walls,

At a meeting of the Philadelphia Academy of Natural
Sciences, September 8, Professor Leidy remarked that in
Hardwicke's “ Science Gossip,” there is an article by Pro-
fessor Paley entitled **Is the Blackness of St. Paul’s merely
the Effect of Smoke?” According to the author of the arti-
cle, the blackness is mainly due to the growth of a hitherto
undescribed lichen, which appears to flourish on limestone
and in situations unaffected by the direct rays of the sun.
Professor Leidy said that his attention had been called a
number of years ago to o similar black appearance on the
brick walls and granite work of houses in narrow shaded
strects, especially in the vicinity of the Delaware river.
Noticing a similar blackness on the bricks above the win-
dows of a brewery, from which there was a constant eseape
of watery vapor, in o more contrul portion of the eity, he
was led to suspect that it was of a vegotuble nature,  On ex-
amination, the black mildew proved to be an alga, closely
allied to what he supposed to be the Protococcus viridis,
which gives the bright green color to the trunks of trees,
fonces, and walls, mostly on the more shaded and northern
side, everywhere in the vicinity of Philadelphin. It may
probably be the same plant in o different state; but, until
proved to be so, may be distinguished by the name of Proto-
cocous lugubris, Tt consists of minute round or oval cells,
from 0°006 to 0:009 mm. in dinmeter, isolated or in puirs or
groups of four, the result of division; or it occurs in short,
irregular ohning of four or more cells up to o dozen, occa-
sionully with a lateral offset of two or more colls, The colls,
by transmitted light, appear of o brownish or olive-brownish
hue. In moss to the naked oy the algs appears as un i
tensely black powder,

—

CariLLox, n French physiologist, found that the addition
of from seven to eight grains of glycerine to the duily ration
of n lot of Guinen pigs incrensed tho effect of their food so
that they gnined from one-tenth to one-fifth of their woight

in u given time, while a second lot fod on the same ration, |

but without glycerine, gained nothing; when the dose of
glycerine was changed to the second lot they gained in
welght, and the first 1ot gained nothing Lnrge doses of gly-
cering, however, cause dernngemont of the digoestive Organs,

indopendently; the left gun of the fore turret was then fired | And, still further, if besides being heated the powder was

compressed into a fraction of the space jt
usually occupies, the gnses so confined
would bave beer capable of a atill greater
pressure.

That this was the real condition attend-
ing the explosion Prof. Reynolds showed
to be altogether probable. He said:

**Now if the after cartridge were fired
and the forward cartridge were not ignited
by the flash, and considering the length
and fit of the shot, it could hardly have
been so ignited, then the after shot would
be driven forward, closing on to the for-

ward shot and compressing the powder be-

tween until the pressure on the forward
shot was at least half as great as the pres-
sure of the gases behind the after shot,
which would be between ten and twenty
tons on the squareinch. Thus the powder
would be subjected 0 a squeeze between

the two shot such as would result from a

ROWELL'S ANNULAR FOCUS LENS FOR SPECTACLES.

and burst explosively. The causes which may have led to
the explosion are summarized by the committee as follows:

““(a) That the gun being sound, and being used in & nor-
mal manner, burst because it was inherently too weak (1.)
The weakness arising from faulty design. (2.) The weak-
ness arising from bad materinls, (3.) The wenkness arising
from bad workmanship. (4.) The wenkness arising from o
combination of any or all of the foregoing causes.

“(b) That the gun, not being inherently too weak, had
been injured by previous cracks, and was thus rendered un-
safe to fire the 85 1b. charge.

“(¢) That the gun, being neither inherently weak nor pre-
viously injured, was burst by the projectile becoming jammed
in the gun. (1) Jammed by the wad; (2) jammed by the
studs; (8) jammed by the breaking or by the ‘setting up ' of
the projectile.

“(d) That the gun being assumed perfect as above, the
bursting was caused by an air space bolog left either between
the cartridge and. the breech end of the bore, or between the
cartridge and the projectile, or by both, such air spuce being
caused—(1) by the charge not having been rammed com-
pletely home; (2) by the projectilo having come forward,
either In consequence of the wad having been withdrawn or
being lneflicient,

‘(o) Error in loading—viz., that the gun being assumed
perfect, the gun had been loaded with an empty common
shell and full charge, and it bad been ascertained by the
priming wire, after the gun was brought to the horizontal
position, that the charge was not home, and that, therefore,
the gun was again brought to the loading position for the
more purpose of reramming, but the only visible signal be.
tween those inside of the tueret and those on the battory deck
being *sponge and load,' thissignal was Hterally obeyed, and
n gecond common shell and 85 1b. charge wore rammed in on
the first such chorge, which still remuined in the gun,

“(1) Also error in londing—viz., that the gun belng s
sumed perfect, the explosive bursting wus due to the batter-
ing charge snd Palliser sholl remaining o the gun, owing to
o misfire at the eleetric browdside, and to the insertion into
the gun of the full charge and common shell n addition to
the battering charge and Palliser shell, and to the gun being
fired at the independent round when thus doubly loaded, ™

The committee unanimously roport in favor of the lust (f)
us the true couse of the explosion,  The report says:

** Assuming the gun to be tired under these olrgumatanges,

blow. It would be compressed to a frac-
tion of its former volume. The cubes
would be crushed into a cakeand the work
of compression would be sufficient to heat
the powder beyond its point of ignition.
Thus the entire mass of powder would be
simultaneously ignited in a highly compressed and heated
state. The force of such an explosion would be practically
unlimited and would be located at the very point at which
the gun burst. Hence in such un action we have ample cause
for the effect produced.”

To test this theory of the explosion Prof. Reynolds sug-
gested that o 12 inch gun be loaded with a double charge of
powder and a doublo charge of shot, or a shot of double
weight, and fired. If, &s was probable, the gun did not burst,
confidence in the gun would be re-established. Then let the
gun be londed twice over with the powder between the shot
80 ns to ascertain whether the action of the powder when
fired by percussion would not produce an effeet similar to
that which eaused the explosion.  ** The destruction of one
gun for the purpose of establishing confidence in all the rest,”
Prof. Reynolds added, “* would not seem to be an unworthy
sacrifice.”

et —
Geologiceal Survey of Kentuoky.

We have received from the Director of the Kentucky
Geological Survey, Prof. N. 8. Shaler, the following reports:
On the Timber Trees of the Tradewater Region, by L. .
Do Friese; On the Timbers of the Purchase District, by the
sume; On the Cumberland River (Limonite) Tron Ores, hy
Wm. B. Caldwell, Jr.; On Coal Washing for the Separation
of Coal from Its Impurities, by P. N. Moore.

Theso reports, particularly the two last pnmed, will be
found of value to all interested in the development of the
resources of Kentucky, The limonite ores of this Stute are
not only abundant, but particularly valusble for steel mak-
ing.  Coal of excellent quality abounds in the same region.

S e s el e e
Antwerp Industrial Exhibition,

Mr. James R, Weaver, United States Consul st Antwerp,
informs the Department of State that an industrial exhibition
will be opened in Antwerp in August, 1879, which will be
worthy of universal attention. Space has been allotted for
American products.  The consul commends the exhibition
to the artisans and producers of the United States.  Corre.
spondonce muy bo opened with and consignments sent to 8.

I. Halne, No. 80 Rue Houblonniere, m«ﬁa&!@
United Btates.  Goods should be in Antwerp

who will tuke charge of American goods. He I %

recolved & number of consignments mlﬂ{ ro from the

day of August next, PIPS 5 e, :
B
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Scientific Jmervican,

AN IMPROVED MANGLE. !kuln It embraces some 40,000 acres, both government and

A Curfons Astronomical Phenomenon,

The principal hinderance to the general introduction and | milway land, and lies olose to the Red Rivor. Divided int Under the date of April 13, Mr. Henry Harrison, of Jersey
uso of manglos (o this country has been their cost and their | four parts, it has dwellings, granaries, machine shops, ele- [ City, sonds to the Now York Zridune the following vumm.;

complicated nnture, In Europe, notwithstanding the ob | vators, stables for 200 horses, and room for storing 1,000,000 | nication
Jeetions, these muchines are guite gonerally usod and their | bushels of grain.  Besides tho wheat farm, there Is a stock
utility is scknowledged.

:

At about 8:80 o'clock Inst evoning, as 1 was senrching
farm of 20,000 nores.  In soeding time 70 to 80 moen aro e | for Bromen's comet, 1 suddenly hit upon nn object whicl 1

The novel mangle shown in the sccompanying engraving | ployed, and during harvest 250 to 300 men,  Seeding begine | supposed to be o planetary nebuls, very much resomhling

is the luvention of Mr. Charles Reose, of 345 Madison ave |about April § and continues through the month, and is done | that
nue, Daltimore, Md. [t seoms to bo a
mwarked Improvement in this olass of
machines, as it s without gearing and
its parts are few aod simple.  The fron
end pleces or standards support n con
oave bed, above which a convex pressor
block is suspended from o shaft st the
top of the frame,  This shaft may In
ralsed or lowered by means of the lever
that projoeots over the front of the ma
ohine, A suitable handle is atinched
to the front of the prosser block, and
botwoen the presser block and the bed

Is placed a roller, around which the
cloth to be mangled is wrapped

The bed and pressor may be made
cither of wood or iron, or a combina
tion of both, 1f the presser is made of
wood [t must bo weighted to give the
required pressure

The cloth 10 be prossed is wrapped
around the roller, and the presser is
raised by means of the lever at the top
of the machine. The roller is inserted
botween the bed and the pressor, the
Iutter is let down upon the roller, and
the cloth is pressed by swinging the
presser back and forth by means of the
handle.

This mangle occupies less space than
other forms, and is cheaper, and it is
claimed that it will do better work with
less labor.

The inventor says that the arms
which support the presser block may
be extended even to the ceiling of
the kitchen or lsundry, and that the
machine may be made a permanent fix-
ture in the house.

This machine has been patented in
this country, also in Canada, England,
France, Germany, aod Belgium. Any
further information in rogard to it

THE RHYSTON MANGLE.

— \\f\ \\\5{.\‘\ e

near Beta Ursa Majoris, noarly on » line north, between

the Plelades and the variable star Algol,
Being somewhat in doult as to the ex

istence of such & nebula in that region,
I started the driving clock, noted the
right ascension and declination, which
were 2h, Mm. and 87* N., searched the
eatalogues, but found no such olject
ceorded. By this time I found the ob

et gone out of the fleld, but soom
found it again, whon it had gained four
min. in R AL, its declination belng
unchanged, A half hour or so later,
walohing it constantly with amazement,
I found it had gained the same amouant.
I no longer trusted to my own vision,
but called s friend to confirm what un

doubtedly was there. He saw it, and
wo both began to speculate s to s
physieal composition. A comet it
could not be, because of its rapid mo-
tion from N, W. 10 8. E., nor could it
have been a cloud, becanse it main-
tained not only its shape, dismeter and
density, but also Its luminoesity, and in
the absence of both sun and moon a
bateh of cloud viewed with a telescope
would have no definition, form, or il
lumination. Still following it as it
slowly swept toward Alpha Auriga, |
found that a calculation of R. A. at
0:356 was 3h. 4m., N. D, 7%,

**In order 1o oblain more knowledge
nbout this wonderful phenomenon, for
such I must call it, I concluded to tele-
graph at once to the Naval Observatory
at Washington to set the circles, as I
calculated, about 7h. 8m. west of the
meridian and declination north 37,
which position it would occapy by the
time the message would reach the ob-
servatory. Returning from the tele-
graph office at 10:45, its altitude must
have reached a height of 40°. Still it

may be obtained by addressing the inventor as above, {\'ery systematically, the machines following one another | maintained its form and brilliancy. I must say here, that

—_— e r—
AN IMPROVED EMERY WHEEL STAND.

around the field, some 4 rods apart. Cutting begins about | before sending s dispatch to the Naval Observatory, I
August 8, and ends the fore part of September, succeeded | thought that the object might be a reflection, but this
{ by the thrashing, with eight steam thrashers. After thrash- | thought was rapidly removed by placing a pasteboard tube

The saving of files and tools by the use of solid emery | ing, the stubble ground is plowed with great plows, drawn | of eighteen inches in length over the objective, but onward
wheels, amounting as it does to thousands of dollars an- | by three horses, and cutting two furrows; and this goes on | it moved with independent motion. Even the two-inch
nually, is an item to be considered by manufacturers of iron | until the weather is cold enough to freeze, usually sbout | finder showed it faintly. At 10:45 I noticed its declination
and steel articles. There are few manufacturers of this | November 1. There are many other large farms in the Ter- | to be 87 &; at 11:30 it neared the double star Alpha Gemi-
class who could not inone way or another make use J ritory and in the same neighborhood, and they are tilled in | ni, and rapidly passing before a star of the sixth or seventh

of solid emery wheels,
and whatever tends to
augment their useful-
ness will be readily ap-
preciated.  In the ordina-
ry emery wheel stand con-
siderable difficulty is ex-
perienced from the escape
to the periphery of the
wheel of the oil used in lu-
bricating themandrel. To
avoid this, Messrs, Shoe-
nor & Allen, of 328 Wal-
nut street, Philndelphia,
Pa., bave devised a con-
cave grooved clamp—the
construction of which
will be readily understood
from the engraving—
which flings off the waste
ail escaping from the jour
nals and prevents it from
creeping upon the stone.
The machine has a broad
and solid base, and the
parts are arranged with a
view to the greatest con.
venience. We  are in-
formed that the utmost
care is taken in their ma-
nufacture; the arbors be
ing of steel well fitted,
and the boxes being hand
reamed after being placed,

magnitude, seemed not to
obscure the Ilatter, bul
showed the star almost as
brilliant as immedistely
after its passage. The de-
clination now was 37" 28,
At 12 o'clock I retired
for a short time, after a
wearisome chase of nearly
three and a balf bours.
At 2:10 o'clock this morn-
ing 1 found it, after a
search of about twenty
minutes, in the zenith. It
now seemed to be more
brilliant than at any pre-
vious observation, its de-
clination being now 37*
40', and I fancied I could
see it with the unaided
eye, but cannot be posi-
tive of this. I must con-
fess, although absurd, the
thought entered my mind
that one of the planetary
nebulw, tired of its posi-
tion, was secking another
and a better home.™
————— =
Tae Mirror Telegraph,
Mr. H. Baden Pritchard
contributes to Nafure an
interesting account of the

to secure perfect align.
ment, snd all of the pul.
leys are carefully bae
lanced. Auny further information in regard to this machine | much the same manner as
may be obtained from the manufacturers as above.
— —— A A— -
A Dakota Wheat Farm.

SHOENER & ALLEN'S EMERY WHEEL STAND.

use made of the heliostat
by the English in their
campaignos in Afghanistan
and Zululand., It s

the Grondin.  The surface of the | claimed that this is the first application of the mirror as an

land generally is almost level, and the soil rich and black. | implement of warfare. Heliostat stations, says Mr. Pritch-
| The product of one field of 2,815 ncres is 57,285 bushels— | ard, are now established throughout the Khyber Pass, and
!vl«"-'u"»r welght—some 25 bushels to the acre.  The nverago | General Sir Samuel Browne, at Jellalabad, has bis orders

The largest cultivated wheat farm on the globe is sald to | yield of tho Dakots whest farm is 20 to 25 bushels per | passed up to him by flashes of light from Peshawur and All

be the Grondin farm, not far from the town of Fargo, Du- | acre.

| Musjid, Lord Chelmsford has of late also been furnished




pee

MaY 10, 1870.] Scientific American, 205

- —
with heliostats, in order to provide him with better means of THE WINDOW GARDEN THE YAK
pommunication slong the Tugels. The plan of workis ) Nothing sl i ‘ une from it very
very simple. The mirror of the hellosat le placed o a8 1o terior of a b —_— vy of yust of & pig
»efloct the sun's Image to & distant station, and when the in ntly It ha ‘ s of 1 ot and & rding
strumant has ooce boen set, the clockwork armangement sl are pormiited anic! 1 ? stonus of High Axia
fots to mainialn the mirror In it proper pesdtiorn In thi - , ) i uJayns
way the distant station (n question always sees the dazeling i > aind & Nabls 4 Py o
ray reflected from the mirror, except when the laller b par probably etas :
posely obweured.  The appearance and disappeamaoce of | : { the work 1o which It hes
bright spot or flash constitute the signals.  There is no nee w e ——
for sny superintend.noe when once the appartas has bheen i . ! g rect. o » lurge
put in working onder, and & tnlned algnalman suffices for y . i Aale 0ot .
the duty. The osdinary Mo alphabet supplies an lotelll i | v : 14 ) posed 1o Kick
gible coxde, amnd 0o one vl of the line of signals can read or b the ) ' make th : : tralione
onderstand the message.  As a substityte for the dot and vih 1 f § ) pale the rider. Tha
' dash, which go to make up the ordinary written Morme cod fring {} that ¢ ' { the yak &
the lght is shown for short and long Intervals; thus th P ) 1% suimal bas attained
Night shown for & short poriod followed by a loog period : calves being covered with rough
signifies A, whils B Is represented by o long period followed ke that of & black New! ylland dog
by three short ones; In the case of ©, long, short, loog, short 1 besutiful wi bushy tail of the vak is in grest roquest
( signals are made fn ture, mod w form E e lotter most fry va of ental purposes, and forms quite sn im
quently used), the lght Is permitted to shine for one siogl : f ' Dyed red, It formed lnto
r short Pe riodd only The Intensity of these sunshine signals t bt i tuf : rate the caps of the Chines
oan scurcely be Imagined by any one who has not seen the wd when properd inted in & silver bandle, it Is usexd a0
hellostat in working order, aud the distance to which they s iy fapper io I inder the pame of a chowri Thiew
might be mude (o travel, could sultable stations he provided talls are carried hefore certain officers of state, their number
s practically unlimited.  The sppesrance or non-sppearine Indicating his rank
of the light cun be notleed at ten or twe nty miles distance The plow yak Jogether a more plebedan looking ani
i Without:iho ali of ‘telescope or Sleld glase mal, humble of deportment, carrying its head low, and &l
R T most devold of the magnificent tufts of long silken halrs that
Postul Zoologlonl Garden, fringe the sldes of its more aristocratic relation, Their legs
j Gorman post oflces are zoologlew! gardens on w small oro very ahort In proportion to their bodies, and they are
scnlo.  Aceording 1o the Trdune, in the course of & year as generally tallless, that member having beens ent off and sold
] wany s 40,000 lve animals are sent by post, and I crubs, by the xr' svaricious owner., There is also another variety

which Is termed the Ghalnorik. The cclor of this animal is
black. the back and tail being often white. The patives of

the country where the yak lives are in the habit of crossing

frogs, beos, nnd small loscots are counted, the total will e

among the milllons, The post offce suthorities have the
privitege of excluding such snimals us may be decmed elther
it with the common domestic cattle and obtaining s mixed

breed When overloaded, the }.LL is accustomed 0 vent s

dangerous or disagreeable; but within tho last six months,

only 89 packages of living aoclmals were refused, among
which were an alligator, dove up in a box comidered as too displeasure by its Joud, monotonic, melancholy grunting,
which bas been known to affect the nerves of unpracticed
riders to such an extent that they dismounted, after suffer
ing balf an bour's infliction of this most lugubrious chant,
and performed the remainder of their journey on fool
- . — —
WwWilllam Kingdon Clifford.

The scientific world bas recently sustained another heavy
loss in the death of Prof. William K. Clifford, which o
curred at Madelm on the 4th of March Prof. Clifford, one

fragile; a lot of dogs, whose persistent barking could not be
quieted; and a number of pigeons loosely tied up in & sack.

On the other hand, during the same period, a crocodile,

scores of binds of prey, monkeys, serpents, a leopand, and

four living bear cubs were transmitted by post,
—— . — =
Provesson Paxcoast has been exhibiting and explaining
the Carolinn twins to the students of the Jefferson Medical
College, Philadelpbin, They are the pair who have been

widely shown as o twoheaded girl. The professor con - i o = of the decpest thinkers and most brilliant writers of the pres
slders them far more wonderful than the Siamese twins, who ent century, was the eldest son of the lats Mr. William Clif
wore two distinet persons, while these negro sisters have o ford. an Alderman of Exeter, England, and was bornon U
single back bone below the shoulder blades, at whic int | ' ; 3.

g draed s, & ‘_b l“‘ Int | THE WINDOW OGARDEN, {th of May, 1\4‘.- * X } " 8,
the spinal column branches like the arms of a letter Y. They | He received his earlier education at the school of Mr. Tem

1}

thence proceeded to

were back to back at birth, but in learning to walk they [ing the pleasurable effect of the plants.  Our engraving  pleton o his native city, and from
on. Here be gave ev

woe of his great intel
bonors, taking in
cal and Junior

twisted themselves to facllitate locomotion, and now stand | shows o beautiful plant stand, or window garden, which may | College, Lot
nearly side by side. Experiments showed that when either | receive the earth in which the plants are rooted, or the pots | lectual powers by shortly ob

was touched below the point of union both felt it, but above | may be placed in it and hidden by it. The fish in the globe | his first year, 1561,

: A : In th :
that point there was u separte sensitive Dr. Pancoast | at the top give it life, and the whole forms a beautiful orna- | Classical Sch larships in two
thinks they will die simultancously ment for the window succeedings years he gained the Classical and cal




Scholarships of the year, and in addition to tho Inglis Scholar-
ship for English language, an extra prize for the English

cssay.

Shortly after taking his degreo he was elected a fellow of his
college, and filled the post of assistant tutor until his olection
to the chair of Applied Mathomatics and Mochanics at Uni-
versity College, London, in August, 1871, n position which
he held until his death. Mo was eleoted o Fellow of the
Royal Society, Juno, 1874

Prof. Clifford was distinguished not only for hig rare talent
for mathematics, but for & remarkable eapacity for bringing
the most advanced seientific ideas within the range of ordi-
nary kuowledge.  His ““ Analogues of Pascal’s Theorem”
was written while he was still in his eighteenth year, and
constitutes tho first of his papers recorded in the Royal So-
ciety's catalogue.  *“ Analytical Metries,” one of his longest
and most fully worked out papers, published in the Quarterly
Journal of Mathematics, was written in his nineteenth year.
At the Royal Institution, on March 6, 1867, he addressed a
large public andience for the first time, the subject of his lec-
ture being ** Some of the Conditions of Mental Development.
Among his anditors on this oceasion were some of the lead-
ing thinkers of the time, and from that day he took a recog-
nized place among them.  His remarkable power of explain-
ing some of the most difficult physical conceptions toa popu-
lar audience was well exhibited at a subsequent date, on
the occasion of a delivery, at St. George's Hall, of a series

of lectures on subjects such as “ Ether,” “Atoms,” and |

“The Sun's Place in the Universe.”

The pesition taken up by Prof. Clifford in philosophy was
never comprehensively defined by himself, but must be col-
lected from his numerous papers and lectures of the last few
years. In pure metaphysics may be specified articles on
“Body and Mind” (Fortnightly Review, 1875), and the
** Nature of Things-in-Themselves " (Mind, 1878); in ethics,
““The Scientific Basis of Morals” (Contemporary Review,
1875), ** Right and Wrong " (Fortnightly Review, 1876); and
in the application of ethical theory to social and religious
questions, ““The Ethics of Belief " (Contemporary Review,
I876), ** The Bearing of Morals on Religion (Fortnightly
Review, 1877), and an article on Virchow’s address on the
freedom of science (Nineteenth Contury, 1878).

He was unmistakably one of the foremost English mathe-
maticians of our day, and had he lived would have done
mueh more to maintain that position; but a constitution
naturally weak gave way to too close attention to his favo-
rite studies, and the dread disease, consumption, cut short a
hrief but brilliant life,
it

ARTIFICIAL LIGHTING FOR PHOTOGRAPHY,

The subject of artificial lighting in the portrait studio is at-
tracting much interest in England.

Three methods are employed for producing a highly actinic
ligh* sgitable for the purposes of the photographer—the elee-
tric, the pyrotechnic, and that produced by the combustion
of magnesium wire. Each of these lights has its special dis-
advantsges, and for each the excellence of the results depends
fur more upon the arrangements for using the light than upon
the light itself. And the arrangements which answer best
with one light arc apt to be wholly unsuited for use withany
other light.

The great difficulty with electric light, next to its excessive

Scientific American,

rating it. In a communication to the Edinburgh |'hn|n.‘ Tee wells are to be found at the fool of Mount Mansfield,
graphic Bociety, Mr. Thomas W. Drinkwater expresses the | in Vermont, and are really incipient caves, without depth
conviction that the method of the future will employ coal | enough to be elear of ice in winter, from the fact that the
gas.  As gas is ordinarily burned, the light lncks both power  external winter temperature reaches the botlow or source

[MAy 10, 18709.

and actinity; but when the gas has been fortificd by the ad-
dition of hydrocarbons, or, more especially, when the much
lauded Sugir burner is used, an extremely brillinnt, cheap, |
and easily munnged light for photographic purposes is said [
to be attainable. To this process, however, the crucial test
of practical use does not appear Lo have been applied. !
In Eogland, with its dull and foggy climate, not to speak |
of the chronic sunlessness of London, the question of arti.
ficial illumination for portraiture is of real and proctical mo-
ment. It our sunny elimate it partakes more of the charac- |
ter of an advertising novelty. Nevertheless it may not prove

an unprofitable field for experimental work even here.
— ——t—r————— ———

Formation of Ice Oaves.

In the Scresmrie AMericas for March 20 last, there
appeared a letter from Mansfield, Obio, inquiring as to the
cauge of the phenomena in an ice eave which is to be found
in Decorah, Towa, and for which there appears to have been,
as yet, no cause assigned. A description of this caveis given
in the same letter, of which description, so nearly as is
possible, the accompanying illustration is a fair representa-
tion, as regards the main features of the case. There may
be a few differences as regards the details of the eave, but
so nearly as can be judged from the written description, the
drawing presents the elements necessary to the peculiarities
of the cave. In the figure, the cave will be seen represented
as at the bottom of an inclined passage, the inclination being

that noted in the description, and the dimensgions and other
particulars being as nearly as possible to the proper scale.
The crevice, mentioned in the description, may be imagined !
as a fault, which extends from the top of the cave to the top :
of the bluff, through which crevice mingled air and water
find their way to the cave,

In regard to the mingling of air with a stream of descend-
ing water, a quotation from the pamphlet of Mr. Frizzel, on
the subject of the compression of dir by such streams, would
not be entirely out of order. © On this subject, he says:

“It is a matter of common observation that bubbles of
air rise in still water with a very moderate velocity. The
velocity depends, somewhat, on the size of the bubbles.
Bubbles, such as issue from an orifice one eighth or one tenth
of an inch in diameter, rise from a depth of fifty feet in
about fifty seconds, moving rather less than one foot per
second near the bottom, and rather more than that near the
surface. It is plain that a bubble of air drawn into water
that has a downward motion of more than one foot per
second, will be carried down and subjected, in its descent,

cost, is to sccure a sufficient diffusion of the rays, and to sub-
due their intense brillisncy without too great aloss of actinic ’

to a continually increasing pressuré.
Considering, then, the description and the facts above

power. A method of burning pyrotechnic compound in a ' quoted, it would not be unfair to assume that there would

paper case, whereby a larger illuminating surface is pro- | be a possible compression of air contained in the water, on
duced, gives, it is said, much better results. In the cleclric;im liberation in the cave, of about eighty pounds to the
light the rays proceed from a point, diverge rapidly, and as | square inch. This assumption is supported by the fact that
rapidly losc illuminating power. Thus an clectric light | from the description, the mouth of the cave would be at
with six minutes’ exposure feiled to give anything but the | jeast eighty feet above the level of the river, and it may be :
most brightly lighted points of the picture, when the sume | infcm:(j that as no special mention is made on the position‘
!ight. usefi with an imperfect reflector, gave a better result | of the entrance, saye that it is in the side of the bluff, tbc!
in two minutes. With the pyrotechnic compound burned | hij may be considered as extending above the mouth of the |
in case, or, better, in asaucer, the rays proceed from a sur- | cqve to at least the distance of the latter from the river. I
face of considerable extent, und are less divergent; hence at| The phenomenon, then, of ice being found there in tho!
a given distance from the light the loss is much less than | summer, can be referred 'I think, to the theory of thelibera-
with the electric light.  Wheo the Iatter is used with a trans- ! tion of compressed air i)roughl ‘down from a considerable
Incent screen covering the front of the reflector it shows an | height by a stream of water falling or flowing through a

I

|
|

intensely brilliant center, surrounded by a cirele less brilliant

natural conduit or fissure in the rock, embodying the prin-

of the summer ice.—N. M. Lowe, in Seionce Observer.

—

@orrespondence,
The Brush Electrice Light.
To the Editor of the Seisntific American :

In notes on ““ Electric Lighting,” March 1, you mention
the fact that the makers of the Brush machine ¢laim to be
able to produce 17 or 18 lights from one machine with an
expenditure of 13 1o 14 horse power, adding: *“This state-
ment, however, should be accompanied by accurate tests,
which do not appear to have been made.” We desire 1o cor-
rect the impression conveyed by referring to the actual per-
formance of several machines sold by us and in regular in-
dustrial use to-day. One of these is at the Merrimack Mill,
Lowell, Mass.; one at the Conant Thread Company, Paw-
tucket, R. L.; two at the Riverside Mill, Providence, R, I.;
two at the immense retail establishment of John Wanamaker,
Philadelphia, Pa.

All of these machines are of same size and power, and the
average of over twenty tests of power absorbed by them,
taken with a dynamometer, was 13,59 horse power. Each
machine furnishes 16 10 17 lights, each of 2,000 candle power,
and all the lamps are placed in series on one circuit,

‘We are not aware that any other system of electric light-
ing known or described to-day can produce the result above
shown. It certainly very far exceeds in economy and effi-
ciency the Gramme-Jablochkoff system in use in Paris and
London, and we do not see that Rapieff, Werdermann, Lon-
tin, De Meritens, or any others, have actually done as much
as they have.

We have just closed a contract for the lighting of Monu-
ment Park, in this city, with the Brush electric light. We
displace 105 gas lamps, six-foot burners, with 12 Brush
lights, and the cost to the city is considerably less than Las
been paid for the gas lamps, and we shall furnish not less
than double the light they did.

‘We advertise regularly in no paper but the ScrExTIFIC
AMERICAN, and have not endeavored to create a *“newspaper
furor ” regarding our light—a & Edison, Sawyer, ef al.;
yet we have sold for actual industrial use in this country,
within one year, over 200 Brush lights, and we are running
our factory night and day on ordexs for similar purposes,

Regarding the use of electric light in dwellings, or on &
small scale, we all agree with Mr. Brush, that there is as yet
nothing before the public, here or abroad, which promises
success in this direction.

Mr. Brush is aiming simply to produce the greatest possible
number of powerful steady lights from one machine in one
circuit with the least expenditure of power. Have you any
record of results equal to his? G. W. Stockry,

Vice-President Telegraph Supply Company,
Cleveland, Ohio.

A CHANCE FOR INVENTORS.

The Secretary of the Treasury has constituted a board,
consisting of Captain Forbes, manager of the Massachu-
setts Humane Society; Captain Moore and Lieut. Sparrow,
of the Revenue Marine Service; together with Mr. B. C.
Sparrow and Captain Patterson, of the Life Saving Service,
to investigate all plans, devices, and inventions forthe im-
provement of apparatus for use atlife saving stations, which
may appear meritorious and available, and to examine and
test as far aspracticable all such as may be submitted by
the general superintendent, and to make detailed reports of
the results of the investigations and tests for his informa-
tion. The scope of the board embraces action upon all de-
vices for the improvement of life saving apparatus intended
to be used at the life saving stations, except wreck ordpance
and its immediate appurtenances, which will be referred to
a board composed of experts in gunnery, and two practical

| surfmen to give them aid upon points connected with the

actual wreck service. Devices intended to be carried on
board ship do not fall within the scope of the action of the
board, as this class of life saving apparatus is taken cogui.

and ‘-'“"i"““)_' variegated by a network paltern caused by re- | ciple of the ancient and well known tromp nsed in the Cata- | zance of by the steamboat inspector’s service. Capt. Forbes
flections; while the space between it and the centerappeared | Jan forge, and still in use in Corsica, Sardinia, Savoy, and ‘

yuite dark in comparison. With the pyrotechnic light the
sereen is evenly illuminated, and no light is lost,

When used with an apparatus called the luxogmph the re-
sults obtained are eaid to be very fine. The luxograph is de-
scribed s a elightly conical metal cylinder resembling a ket
tledrum, nearly six feet across. The drumbead, so 1o spenk,
Is made of & peculisr paper charged with o mineral which
Increases the dispersing power of the screen.  The interior
of the cone, or drum, is lined throughout with small mirrors,
makiog it & powerful reflector. In the center of the back Is
4 square lantern of blue glass, of three different tints, open
at thetop. The pyrotechnic powder is hurned in the lantern,
When the combustion has reached its height the sitter's face
is flooded with a soft violet light of the most diffusive and
actinie charmeter.  The fumes of the pyrotechnic compound
and the brevity of the combustion are its ehief disadyan.
L ges,

The best magnesiom light fs said to be produced by the
lamp made by Mr. A. Brothers, of Manchester. Tt consists
of an arrangement by which throo ribbons of magnesinm are
burned at once, and the light thrown upon the sitter by parn
boli¢ reflectors. The great objection to it is the cost of ope-

many other places,

It is only necessary to imagine such imperfection in the
cor.tuit or fissure at the initial point, which is supposed to be
on the top of the bluff, or far up the mountain’s side, as
would admit air to come in contact with the walter after it
had attained a velocity of more than one foot a second. |
When the air has reached the bottom and is liberated in the |
cave, it will be from a pressure equal to the height of the |
column of water, and it will have lost by convection in the
mass through which the conduit passes, the heat due to its
compression; snd on being liberated, it will immediately
absorb from the air and the water in the eave, the heat which
it has lost in ity downward passage,

“The most remarkable fact,” that the cave freezes only in
summer, and ax the cold of actual winter comes on, the ico
in the eave gradually melts and disappears, is caused, T will
venture Lo state as an opinion, by the gradual freezing of the
rface at the top of the binff or the source of the air, to &
covsiderable depth, thus sealing up the aperture through
which the air entered the conduit

Sir Roderick

Murchison described a similar ice cave st

" Lletski, Russia, but gave no explanation as to the phenomena.

has been designated president, and has been directed to call
a meeting of the board as early as practicable, as there are
already on hand several inventions to be examined. Per-
sons wishing to have their inventions submitted to the board
may address Mr. 8. L Kimball, Superintendent of the Life-
Saving Service, at Washington, D. C,

Boatty Organs and Pianos,

When a manufacturer is willing to send expensive wares
{0 a distance at his own risk for trinl, and to pay freightage
both ways in case of rejection, it is evident that he has no
lack of confidence in the intrinsic merit of what he has to
sell. When he finds the practice a profitable one, the evi-
dence is quite as strong that the articles offered are worthy
of their maker's confidence in them, and that their rejection
is not apt to oceur.

The offer made in our advertising columns by Mr. D. P.
Beatty, organ and piano manufacturer, Washington, N. J.,
tells its own story. Within n few years Mr. Beatly has
built up o large and successful business; and by dealing di-
rectly with the users of his planos and organs, avoiding
sgonts’ fees and profits, he is ahle to furnish superior arti-
cles at extremely low rates,

s
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AN ELEGANT CABINET.

‘When, under the reign of Louis XVI. (towards 1750), the
true principles of art began to prevail again, the degenerated
and capricious forms of the preceding epoch, under the
Régence and Louis XV., disappeared gradually to muke
room for stright forms of a purer character, suggestod by
the revival of classical art. Nowhere more than in eabinet
work and furniture do we remark this new tendency: clas
sical entablatures replace the contorted forms of the Rococo .
caryatides, acanthus leaves, and enriched mouldings in or
molu, plaques of porcelain, painted with pastoral scenes
and flowers, cameo medallions in poreelain and glass, are in-
troduced instead of the confused
seroll work and unmeaning de-
coration of the style of Louis
XYV. The artistic treatment, al-
though somewhat dry and stiff,
contrasts agreeably with the un-
constructive und  degenerted
forms of the preceding period;
its deficiencies are partly duc to
the application of cast metal or-
nament, which replaced almost
entirely the carving in wood,
partly to the tasto and fashion of
the time.

The piece of furniture repre-
sented here belongs to this style
of art, nnd shows rich ornaments
in bronze gilt and inlaid plagues
of Sévres porcelain, pate tendre,
with bouquets of flowers.®

Marine Sllk.

Among the many novelties
which industry obtains from
the sea, one of the most curious
is the textile product made with
the **byssus™ of the Pinnas of
the Mediterranean—the *“fin
shells” or ““ sea-wings,” as they
are called. The species are the
Pinna nobitis, P. rugosa, etc.

The shells, which are usually
very fragile, resemble in form
those of the larger species of
muscles, being long and taper-
ing, narrow at the back, and
gradually expanding to a con-
siderable breadth toward the op-
posite extremity. There aresome
twenty or more species of the
genus, which produce in large
quantities a very fine sort of
silky byssus or braid. It is called
by the fishermen lana pinna, or
fish wool. These bivalves are
provided with a tuft of delicate
fiber, which cannot be better
compared than to fine hair or
silk, or spun glass; with this
they attach themselves to the
rocks, living continually under
water, The ancients made this
material an article of commerce,
greatly sought after, and the
robes made from it, called *“ta
rentine,” were held in great es
teern. It is said that the scarf of
the turban of Arehytus wos mado
of this fiber. In the year 1764,
u pair of stockings, mude of it,
were presented to Pope Bene-
dict XV., which, from their ex
treme fineness, were inclosed in

a small box about the size of one
soufl, A robe of
mentioned by

for holdiog
this materinl s
Procopiug us the gift of o Ro
man Emperor to the satrap of

L

Armenia

Even in the present day the
fiber is utilized, but more for its
rarity than anything else.  The
women comb the lana with very
dolicute eards, spin it, and make
from it articles which are mueh esteomed for the supploness
of the fiber, and its brilliant burning gold luster.  In Ituly
the poorer girls and women make from It purses, nocklnces,
gnd it thus proves n Nno mesan source of in
A considernble manufactory

oar rings, o
come to hundreds of families.
I estublished ut Palermo; the fabries made are extromely
wlogant, and vie in appearance with the finest silk. ‘T'he
howoever, are sald to bo
Philomel, ut Lucea

bost products of this material,

mnde o the Orphan |l'V'!li|:l1 of Bt

At both the London snd Paris Exhibitions there wore
shown shawl tockings, gloves, ote, mude of the materinl
his byssus forms sn important artich of commerce smong
the Siellians. for which purpose Iirge numbers of the Pianas
are sonostly tahed up in the Mediterranoan, by meuns of an

* The Wl y Willmer & Iogers News Co, Agunis 51 Beekman
street Now York 3
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instrument called a “cramp.” This is a kind of iron fork
with long, perpendicular prongs, about six inches apart

THE CATALPA AS A TIMBER TREE,
Nearly u year ago (July 22, 1878), the BCIENTIFIC AMERT-

Notwithstanding the extreme delicacy of the individual | cAx noticed at great length the claims made by Mr. E. E.
threads, they form such a compact tuft that considerable | Barney, of Dayton, Ohio, in bebalf of the catalps as o tree
strength is necessary in separsting the shells from the rocks | worthy of general cultivation.

to which they are attached.  The tuft of silk is broken off |

Mr. Barney has now published a second pamphlet, giving

and sold to the country women, who wash it in soap and |additional fucts and information with regurd to this useful

water,
large comb, cut off the uscless root part of it, by which it | beco well rewarded.
adhered to the animal, and card the remainder

They then dry it in the shade, straighten it with a | tree, from which we are glad to learn that his efforts have
From every State and Territory in the
e 5 4 :

By these | Union many letters of inquiry bave been received by him,

means a pound of coarse filaments is reduced to about three | and some also from England, South Australis, and New

ounces of fine useful threads, Thisis fabricated into va IZ'.”.IH'I.
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What is better, quite & number of gentlemen—

notably, Suel Foster, of Musca
tine, Iowa; J. F. Tallent, Bur-
lington, Iowa; and Horace J.
Smith, Georges Hill, Philadel-
phia—bave generously engaged
in the work of distributing ca-
talpa seeds, especially in the
West; and the indications are
that the planting of the coming
season will result in some mil-
lions of trees. The growth of
the catalpa is exceedingly rapid,
particularly in the rich soil of
the prairies.

During the autumn of 1877,
the Missouri River, Fort Scott
and Gulf Railroad, commenced
experimental plantations of vari-
ous trees on their land, pear
Fort Scott, in Kansas. The
superintendent of the road, in
his report to the president on the
condition of these plantstions at
othe end of their first year, says:
“The catalpa has certainly
proved to be the strongest
grower, and most tenacious,
standing the dry weather better
than other varieties, and at pre-
sent rate will come to maturity
years before other varieties are
of sufficient size to be of any
utility.” Last fall 100,000 ca-
talpas were planted by this road.
Mr. Barney says:

“1 have urged the cultivation
of catalpa, believing it will give
the largest return in the shortest
time. Tts economic uses are
more varied and extensive than
any one tree with which I am
acquainted.

“If I bad a grove of common
catalpa that would not be affect.
ed by the frost, 1 should certain
ly let them grow, If | wished
to plant o grove of catalpa, above
or below the frost line, I would
most certainly plant ouly the
Speciosa variety, as clearly bet-
tor adapted to forest culture.

*“1 by no means ignore the
fact that there are other valuable
trees for forest culture—notably
the white walout or butternut,
black walnut, yellow locust, red
and black mulberry, Osage
orange, ailanthus, cherry, ash,
onk, und many others, of the re
spective merdts of which 1 leave
others to speak,

“At the time 1 printed my
first pamphlot 1 was under tho
impression that the examples of
durability given were mostly, if
not wholly, common eatalpa,
As it beeame more and more ap-
parent, on further investigation,
that the Speclosa varioty was
much preferble for furest plant
ing, I felt it 1o be of the greatest
importance (o know, beyond any
question, that this variety was
equally durable,"

The iovestigations made at

rioud articles for the person, such ns shinwls, stookings, caps, [ Mr Barney's instigation prove beyond a doubt that the Spe

walsteonts, gloves, ole
brown. resembling the burnished golden hue which adorns | the ontalpa Is noted
the backs of some splendid tropical Mles and boetlen,

e S SRS -
A Large Orange Troe, postage,
The Florida Agriculturist desoribes, as the higgost orangoe |

tree In that Btate, one at Fort Harley, near Walda, T helght ‘

Tho web In of a boautiful yellow | closa catulpn possesses the wonderful durability for which
The evidence is given at length in the
{ pamphlet, which Mr, Barney will be glad to sends to any
inguirer for six cents, to cover the cost of printing anl

- v =
Frarmens ix TexTines —According o the Parls Figare,

Is 87 feet, ciroumfercnce at top 81 feor, clronmference of | the shops will soon have the new textiles o feathers and

trunk just above ground 8 feet & inches, At o foot from

the ground it branches into four trunks, messuring rospec

wool and cotton on sale,
guignon, of Donchery, who has found how to weave feathers

This is an invention of M. Bour

tively 8714, 8014, 404¢, and 43 lnches in cireumferonce. Each H(doprived of the borny substance) and incorporate them with
[of theso fork from three to five feet above ground, aond | woolon nnd cotton yarms in proportions “"iu from 10 to

ngnin higher up,  AIl are bare of small Hmbs and folisge | 78 per cenk

Some very fine textiles arve thus made, and

for many feet up, exeept on the outer sidos, so that thy inte 1 vapecinlly o funnel which for wamuhmdllghtn. I unap-

rlor of tho tree presents the apposrance of o huge wmbrella { proachuble.




Scientific Amevican.

INTERNATIONAL EXHIBITION INDUSTRIAL |medioal scicnce and instruments, and the acclimatization of
e > SCIENCE. - cinchons and the eucalyptus in Africa and the South of
Hiition o In- | France; Class 65 to surgical science and instruments; and
dxyﬁmﬁ :?‘:.he P‘hﬁ :;Gis'lfl‘;nu;:o.,pll;:‘::,tfmm Class 56 1o dentistry, Class 57 covers the \\"i(lc ﬂol'«l of Fﬂ!li‘
July 24 till November 25, 1879, tary #cience, individual and general, comprising .(]hlmnvvrwu
n’ll"bo President of the énpcrlor Committee is M. Cocherio, | relating to hygiene and the well being of the working classes,
Under Secretary of State at the Ministry of Finance; the | baths, gymuasiums; publio and private closets, the pu.ril'u-n-
Seorotary-General, M. De 1a Bruydre, Administrateur de I tion and utilization of water, sluices, and sewers; appliances
Caisse ’Epargno do Paris; and the Dircctor, M. P. Nicole, | conneotod with highways and systems of paving: fire engines |
Administratenr Général de I'Union Syndicate de Paris, who | and fire signals; waterworks and maing; matters relating to
organized the Havre Exhibition in 1867, and the Exposition | hospitals and models; and, finally, appliances for crema-
| tion.
n:x::g“m‘g::g&n can best be appreciated from | Grouvr VIL—Mathematical lnf!rumrnlx for (Class b8) |
a summary of its programme, for which wo are indebted to measuring, dividing, and caloulation; (Class 50 astronomy |
Messrs. Emile Caspar & Co., sole agents for the United and navigation, including balances, weights, and m(v-rwnrva;
States and Canada, 78 Groat Tower St, London, E. C. (Class 60) astronomy; (Class 61) meteorology, and (Class 62)
The programme comprises 9 groups, with 69 classes, as horology, including astronomical clocks and chronometers,
follows: public clocks and their illamination, pedometers, ete,
Grour 1. tolales to Prehistoric Knowledge, Anthropology, | Grour VIIL—Geology (Class 63) applied to agricuiture |
and Bdveation.—Class 1 embraces ethnographical collec- and (Class 64) industry: artificial stone and raw products for |
tions, illustrating the life of primitive man and modern say- ceramic art, with specimens, Class (L'n. includes mineral |
ages, with specimens of prehistoric habitations, while, by fuels and exploring plant, works for ?hlmning a water sup-
way of contrast, Class 2 will contain specimens of various ply, artesian wells. Class 00.. Precious .?mncx. Cluss 67.
industries at the present day, showing the life of civilized Geological and paleontological collections, plans, and
beings in different countries.  Class 8 is devoted to ecclesias- sections.
tical art, and Class 4 to education and instruction, compris- ' Groue IX.—In Class 68 will be found books, manuseripts,
ing schools for the deaf and dumb and blind; trade—com- and designs relating to the classes of the Exhibition; while
mercial and sgricultural—schools; the higher education, and ‘ Class 69 will consist of replies to a series of questions, ad-
apparatus and methods of iustruction. | dressed to each exhibitor, either introduced or under con-
Grovr IL—Applied Physics.—Class 5 includes all the sideration.
more recent applications of clectricity, and the electric  Grour X.—Special Hahibit of the Direction of the Exhibition
light; Class 6, the electric telegraph, with the various trans- of Seiences Applied to Chemistry.—A. Reproduction of a gla-
mitting and receiving instruments, and the working of the cier (about 10 meters high), with an internal grotio, wherein
telephone on telegraphic wires; Class 7, processes and speci- will be figured the different terrestrial formations, and the
mens of electro-metallurgy; Class 8, optical instruments for fossils met with in each of them. B. Reproduction on a
both seience and industry; Class 9, photography, including large scale of a prehistoric habitation, a habitation of mod-
its new applications, and other methods of utilizing light; ern savages, and a model house of the present day, in which

:

Class 10 (the production of heat and cold) embraces the utili- |
zation of solar and terrestrial heat, machines for making ar-
tificial ice, and for the liquefaction of gases, as well as in-
struments for measuring degrees of heat and cold; Class 11
(warming, lighting, and ventilation) includes fireplaces,
stoves, apparatus for the use of mineral oil for domestic and
industrial purposes, artificial gas and electrical illumination;
Class 12 relates to hydrostatics, hydraulics, and pneumatics;
and Class 13, to the production and utilization of sound,
acoustic telegraph, the telephone, acrophone, and phono-
ph.

Grour IIL—Applied Chemistry.—Class 14. The manu-
facture of artificial produets. Class 15. Bleaching, dyeing,
and printing stuffs. Class 16. Chemical apparatus and cases
of testing materials. Class 17. Chemical processes in glass
manufacture, and specimens of various glass work. Class
18. Processes of raw materials employed in poreelain manu-
facture, with specimens of the various products. Class 19,
Perfumery. Class 20. Pharmaceutical and hygienic chem-
istry. Class 21. Wall paper and imitation leather. Class
22. Leather and hides, with their applications. Class 23.
Appliances and products of the India-rubber and gutta-
percha trade. Class 24 Preserved foods, and apparatus for
their preparation.

Grouvr IV.—Applied Mechanics.—Class 25. Mechanics ap-
plied to the liberal arts, printing and lithographic presses,
voting and writing machines. Class 26. Mechanics applied
to furniture and musical instruments. Class 27. Machines
and tools used in Morocco leather manufacture, marquetry,
and toy making. Class 28. Goldsmith’s work and clock
making. Class 20. Weaving. Class 30. Manufacture of
shoes and hats. Class31. Making nets and other appliances
for fishing. Class 33 includes agricultural implements, ma-
chines, and appliances for the preparation of food. Class
34 is restricted to mining and metallurgical plant, including
steam engines, models of underground workings, appliances
for the driting of tunnels, foundations by means of com-
pressed air, furnace bars with water circulation, metals, al-
loys, and specimens. Class 35 embraces the plant of chem-
ical works, paper mills, and dye works, new motors, utiliza-
tion of the force of the tides, removing incrustation from
steam boilers, etc.; and Class 36, the manufacture of arms
and projectiles.

Grour V.—Mechanics Applied to Locomotion.—In Class 37
will be represented railway plant, permanent way, and their
maintenance, steep gradient lines; improvements in railway
carriages, their lighting and heating; steam tram cars, loco-
motives working with compressed air, and traction engines;

hygiene, comfort, and luxury have been attended to. C. A
map in relief of Europe at the tertiary epoch. D. A grand
dioramic view of the spot where Paris now stands, before
the apparition of man on earth. ¥E. Grand dioramic view of
the same spot during the cave period.

Group XI. embraces a loan collection of artistic and in-
dustrial objects, and also temporary exhibitions of flowers,
fruits, and vegetables.

The aim of the directors of this exhibition is to make it
excel not in bulk, but in the careful selection and educa-
tional value of the objects and processes exhibited. The
charge for exhibition space is low, and no charge will be
made to workingmen, scientific societies, museums, govern-
ments, and exbibitors generally, whose productions are of
an exceptionally interesting character.

_— . r— — -
RECENT AMERICAN PATENTS,

An improved mill for removing the germ and the fuzz |
from the kernels of wheat, without reducing the wheat or!
making flour, has been patented by Messrs. Samuel Potts
and Orvid Parson, of Somerset, Wis. 1t is said that the
flour made from wheat prepared by this mill is of superior
quality.

An improved combined pocket match safe and candle
holder has been patented by Mr. Francis A. Farrell, of Brook-
Iyn, N. Y. Tt is compact and convenient, and may be read-
ily carried in the pocket.

An improved discharge pipe plug for wash basins, pa-
tented by Mr. John 8. Gilbert, of New York city, is 8o ar-
ranged that it cannot be removed from its wash basin, and
will close automatically when released.

A new pad for securing an extra pad or housing to a har-
ness saddle, which holds the pad securely, preventing it
from sliding, drawing, and twisting, has been patented by
Mr. Turner Buswell, of Solon, Me.

An improved cartridge, having a shell capable of taking
a number of balls each, supplied with a separate charge of
powder, and arranged so that the foremost charge will ex-
plode first and the others in succession, hus been patented by
Mr. John E. Tyler, of Roxobel, N. C.

Mr. Ira L. Sherman, of Cattaraugus, N. Y., has patented
an improved iron fence, having an ornamental two part rail
which clamps the pickets on opposite sides, and is held to-
gether by sleeves which slip over the two parts,

Mr. George Lizars, of Paris, France, has devised an im-
proved wet gas meter, provided with a compensating measur-
ing drum, by which a uniform amount of gas is passed
through the meter without regard to the level of the water.

:
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has fallen out has a dull appearance, attributable to disense,
and is not easily made up; it has no peculiar smell, The
hair of the Ohinese has n characteristic odor of musk, whiecl
is 80 persistent that it cannot be concealed by cosmeties, for
it cannot be destroyed by washing with potash. The hair
of the Chinese has also a reddish tinge, and is polyhedral in
section.  Hair of hysterical patients hag a peculisr and dis.
tinguishing odor which is most perceptible at the approseh
of a crigis, Certain hair s electrical, the electricity being
developed more readily after rubbing. M. Bert states that
hair which is turned white from age beging to change color
rather at the apex than at the base.
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The Caltivation of Vanilla Beans,

It is probable that the plant which produces the vanilla
bean will soon be grown to a larger extent than hitherto.
At present the main supply of the bean comes from Mauri-
tius, Brazil, and Mexico, but there s every reagon to helieve
that the parasitical plant which produces the bean can be
raised with profit in many other places having the necessary
climatic conditions and trees which will afford it the requi-
site shade. The vanilla plant grows to the height of about
a foot, thrives for 30 or 40 years, and produces about fifty
pods each year after the second year. The beans require
eight or nine months to mature. To prevent them from ex-
cessive shrinking they are oiled occasionally, and then are
dried in the sun. When warm they are wrapped in woolen
cloths to ahsorb the evaporation, and at this stage they ac-
quire their fine silvery black color,

—_———  —,eere—
A Remedy for Whooping Cough.

Dr. Garth (Wiener Allgem.) states that by placing xx, git.
ol. terebinth. on a bandkerchief, holding it before the face,
and taking about forty deep inspirations, to be repeated
thrice daily, signal and marked relief, followed by rapid cure
in cases of laryngeal catarrh, isthe result. In an infant
fifteen months old, in the convulsive stage of whooping
cough, he directed the mother to hold a cloth, moistened as
above, before it when awake, and to drop the oil upon its
pillow when asleep. The result was markedly beneficial.
In twenty-four hours the frequency and severity of the at-
tacks were notably diminished, and by proper support by
aid of stimulants, the improvement was rapid. Subsequent-
Iy pertussis became epidemic in his vicinity, and he repeated.
ly used the drug in this way. He gave it to children of all
ages, and in any stage of fever. The initial catarrh, the
convulsive, and the final catarrhal stages were all decidedly
benefited, the spasmodic attacks being in many cases
aborted.

SEUTRIGT

Heat Without Fuel.

Mr. M. A. Shepard, of Lebanon, IIL, has patented a
method of utilizing the uniform temperature of the earth at
a distance beneath the surface for the purpose of
the air supplied to dwellings in winter and cooling it in sum-
mer.  From a two column article in the Lebanon Journal,
headed a *“ Wonderful Scientific Discovery,” we take the
following description of the leading features of bis inven-
tion:

This new improvement is simply to sink a well or shaft
into the earth till a living spring or stream of water is
reached, which is invariably at the same temperature as the
earth. At the bottom of this excavation is a series of coiled
iron pipes (or they may be arranged similar to steam radi-
ating pipes), placed down into the living water. At one end
a connection is made to a large pipe extending to the sur-
face of the earth, through which air is admitted to the series
of pipes in the living water. At the other end a large pipe
is connected, and arranged to communicate with the build-
ings to be supplied with air. All that now remains neces-
sary to produce the uniform temperature of the water in the
earth is to force or draw the air through these pipes and
bring it into the buildings. This will require but a small
amount of power.

The title of this new improvement and discovery is a new
method of producing heat and ventilation. Patented March
11, 1879,

——t

Strange Freak of Water Fowl,

For several mornings past the guards at the government
bridge over the Mississippi River at this point, with other
citizens whom they have informed of the occurrences, have
been greatly interested in the actions of wild water fowl—
ducks and geese, and even swans. About miduight these

new brakes; underground lines and tunnels; and in Class 38| An improved gag runner for harness has been patented by | fow] commence gathering in the river, probably a mile above

vehicles of different kinds employed by various nations, and |
velocipedes.  Class 89 is devoted to navigation, and Class 40
10 aeronautics; Class 41 to traveling appliances, including |
portable apparatus for scientific expeditions: and Class 42 |
1o articles and products employed in the packing of goods, |
and lifting machinery.

Grovr VL—Applications of Nutural Scicnes (Class 43) to
Agrioulture and Hortieulture, and (Class 44) to M)ru!ry.—-:
Class 45 relates 1o the various natural products employed in l
industry; Class€ 40 1 the utilization of textile fibers, basket '
work, straw. paper, and cardboard; Class 47 to artificial |
flowers, fruits, and shrubs; Cluss 48 to natural history, with 1
appliances for the taxidermist; Class 49 to useful and injuri-
ous insects, with methods for the destruction of the phyllox-

ers.  In Class 50 will be found Nl'jr"i'll'»'ﬂﬂ of alimentary sub- | lock has been cut from the living subject or whether it hus | great river is the only open water the birds can find.
stances.  Cluss 51 relates to pisciculture; Class 52 to fisher- | been compozed of hair that has fallen out, Hair dressers have | is strange they do not alight in the water below the bridge

fes; Class 53 to non-alimentary sea produce; Class 54 to |

Mr. Willism M. Blain, of Salinas, Cal. It is adapted to'
receive a rosette loop for attachment to the bridle, and it
forms a neat and simple attachment to the bridle for guiding
the reins.

A novel and simple device for holding and displaying
sample shoes on shoe boxes, has been patented by Mr. Ben-
ton Elliott, of Ellsworth, Wis. It consists of u spring clasp
made from sheet metal, and it may be readily applied to the
shoe and the box.

—_— ———<tr—  ——
The Odor of Human Halr,

In Le Progrés Medieal M. Galippe calls attention to the medi-
co-legal value of the odor of the human hair. He asserts that
from the simple smell of u lock of hairhe can tell whethor the ll

acquired thisart, which is sald never to fail them,  Huir which

the bridge, and float down to the bridge, attracted, no doubt,

by its Jights. The moment they strike its shadow, as made

by the lamps, they leave the water, fly up smlnmmodis»
tance, again float down to the bridge, and aga!nﬂsu ;ndxe-
turn, to repeat the trip. The brldgc guards and tenders be-
lieve that these flocks often pumber 300 wmodm.m
geese.  Saturday morning four swans were scen with one
flock. When they rise from the water they go up with a
rush and whire that can be heard three or four blocks
distant. When the gray of dawn appears in the auMl‘:g
bridge men can see fow) leaving the water up stream as far
as vision cam reach—and off they fly for the north.
sloughs near to and the small streams which emplyinto the
Mississippi were frozen during the recent cold snap, an

=

»

well as above it.—Davenport (lowa) Gasette.




specipoations quickly,
his case will bo filed In the Patont Of-
. Rvory application, In which the fees
14 sont comploto—including the model—

the AsEnricax, which publication often
opons negotiations for the sale of the patont or manu-
the article. A

2

R iress UK B OO offos SoxeaTTING Ansmtonr
18571879,
' omremor
n. ,. M mnm«w of o'l', “00’
134 MAIDEN LANE, NEW YORK.
‘Dear Sir:~The premises ocoupled by us for 80 many

years having become too lmited for our business, wo
have removed to No. 6 Burling Slip (within s block of

tho OMI stand), where wo shall be ploased to meot our

Buginess and Fevsonal,

Anerican,

Scientific

The Lathes, Planers, Drills, and other Tools, new and

socond-band, of the Wood & Light Machine Company,
Worcester, are belng sold out very low by the George
Place Machinery Agency, 121 Chambors 5t , Now York.
Twenty-five per cent saved by use of I, W, Jolna'
Asbestos Palnus, 57 Malden Lano, Now York.
Hydraulic Prosses and Jaoks, new and second hand,

Lathes and Maohinery for Pollshing sand BuMng Metals,
' E. Lyon & Co., 70 Grand 86, N, Y,

name Is stamped In full on all our best

Standand Delting, Packing, sod Moso. Buy that only,

i New York Delting sod Pack-
Ing Company, 57 and 3 Park Row, N. Y.

Portland Cement—Roman & Keene's, for walks, cls- |
| terns, foundations, stables, evllars, bridges, reservoirs, |

brewerios.ete. Bemit 25 conta postago stamps for Practl-
cal Troatlse on Cements. 8 L. Merchant & Co., 53
Broadway, New York.

For Sale,—7 foot bed Patnam Planer, . A, A
Pool & Co,, Nowark, N, J. g

Mannfucturers of Tmproved Goods who desire to build
up a lnerative foreign trade, will do woll to Insert a woll
Alsplayed ndyertisemont o the BOIENTIFIO AMERIOAN
Export Editlon. This papor has a vory lnrgo foroign
elrulstion.

C.L Flint, Fitehburg, Mass., Mr, of Saw Mills and
Dogs, Shingle and Clapboard Machines. Clroulars.

The best Friction Cluteh Palloy and Priction Hoist-
Ing Machinery In the worlil, to be seen with poOwWer ap-
plied, & and 97 Liberty St., Now York. D, Frisble & Co.,
Now Haven, Conn.

Wanted—A Machino for Cattlng a Hide into s Con-
tinuous Strip pr Y o r Ing It through the
tubos for sewing maohing holts.  Address Edmund T,
§81 Jefferson St., Philadelphia, I's,

The 1870 Peunsylvanin Lawn Mowor,—Light dranght
and easily adjusted. Maohloes wareanted, Seo flus-

trated edftorial, Scl. Am., No, 14, Lloyd, Supplec & Wal-
ton, Philadelphis, Pa, g

H

The Charge for Insertion under this head s One Di¥lar
a line for each insertion ; about elght words to a lne.
Adoertisemnents must be received  al pudlication qifice
as carly ax Thursday morning (o appear in next ice,

The best results are obtained by the Imp, Bureka Tur.
bine Wheoland Barber's Pat. Pulverixing Mills. Send tor
desoriptive pamphlots to Barber & Son, Allentown, Pa.

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

For Punches, Patent Bending"Rolls, Radial Drills, and
Anglo Iron Shears, Hilles & Jones, Wilmington, Del.

Tho Asbestos Roofing is the only relinble substitute
for tin, It costs only one-half as much, 18 fully as dur-
able, nnd can be easily applied by any one. H. W.
Johins M'f'g. Company are the sole manufacturers.

Catechism of the Locomotive, 625 pages, 250 engrav-
ings. The most sccurate, complete, and easily under-
#tood book on the Locomotive. Price $2.5. The Rall-
road Gazette, 7 Broadway, New York.

Magnets, Insolated Wire, ete., for experiments. Cata-
Jogue free. Gooduow & Wightman, 19 Washington St.,
Hoston, Mass.

For Second-hand Engine Lathes, apply to Witherby,
Rugg & Richardson, Worcester, Mass.

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

A H. Downer's Improved Boiler Liquid removes scale
without Injury thereby ssving fuel and increasing power.
17 Pock Slip, New York.

Acme Lathes.—Swing, 7 in.; tarn, 19 in. long; back
geared ; serew cutting. Send 3 cent stamp for clrcular
and price, to W. Donaldson, southwest corner Smith
and Augusta, Cincinnati, Ohio.

Shaw's Mercury Gauges, 5 to 50,000 1bs.; accurate, re-
lable, s0d durable. T. Shaw, 915 Ridge Ave., Phila., Pa.

.
The Twiss Automatic Eagine; Also Vertical and

Yoacht Engines. N. W. Twiss, New Haven, Conn.

Wanted—An energetic party with capital, to publish
and introduce a small book (copyrighted), which will
sell In every town In the country. Address, with rofer-
ence.J. W, ., Lock Box 1973, Phila., "a., P. 0.

New Pamphiet of * Bumbam's Standard Turbine
Whee! * sent froe by N. ¥. Burnham, York, Pa,

17 and %0 In, Gibed Rest Screw Lathos, Geo, 8. Lin.
coln & Co,, Hurtford, Conn,

Sheet Motal Presses, Ferracate Co,, Bridgeton, N, J.

Diamond Bugineer, J. Dickuson, 64 Nassan 5, N.Y.

Bagle Auvlls, 9 conts per pound, Fully warranted.

Clipper Injector. J. D. Lynde, Philadelphia, Pa.

A Cupols works best with forced biast from & Baker
Blower. Wilbeaham Bros., 238 Frankford Ave., Phila,

For Solld Wrought Iron Beame, ete., see advertise-
went., Address Union lron Mills, Mittsburgh, Pa., for
Hithograph, vte

Split Palloys st low prices, and of same strongth and
appearanoe as Whole Pulleys.  Yocom A von's Bhalting
Works, Drinkoer St., Philadelphis, I's.

The Ornamental Penman's, Bugravor's, $ign Writer's,

and Stonseutter's Pocketbook of Alphabets; &3 plates; |

Pota; mall free, K & F.N. Spon, 48 Droome SL N Y

Linen Hose,~Stues: 134 In,, 200, 2 in, 30c; 94 In,
B0, por foot, subject to lange discount. For price liatn
of all sizew, ulso rabber lined linen hose, address Kuroka
Firs Hose Company, No. 18 Barclay 8L, Now York

Deadl Stroke Power Hammers; choapest and hest for
generul forging and dle work ; 800 1o use. ', B, Justice,
of Philadolphia, .

Forsalth & Co., Manchester, N, I, and 218 Centre
B, New York. Specialtios.~Bolt Forging Muaohinos,
Vower Hummers, Combined Hund Fire Eogines and
Howo Carriages, now and 24 hand muohinery, Seond stamp
for Mustrated oatalogues, stating Just what you want,

Partier Wanted. —A party with Hmitod eapltal, ~Ad-
dross Dos Molnes Linseod O Works, Des Moloos, Tawi,

Aumorlean Wateh Tool Co., Waltham, Muss, Lathes
for Optical Tostrument Makers,

Frosses. Dies. and Tools for working Sheet Metal, ete,
Fruit & other can tools. Bliss & Willlams, Wklyn, N, ¥

Nicke! Plating. —A white deposit guaranta (d by uning
our material. Condit Hanson & Van Winkle Newark NJ,

Noedle Foloted Tron, Brass, and Stoel Wire for all
Purposes. W, Crably, Nowark, N. J

R 's Ratchot (short wpindle) nses taper and
square shank drills. Fratt & Whitney Co., Hartford, Ct.
Wheels and Pinfons, heavy and lght, remarkably
lnd~ and d k“ I‘It‘:b Ially sulted for sugar mills

similar work. taburgh Steel Casting Compeny,
Pittsburgh, Pa. o

Wood-working Machinery, Waymouth Lathes. Spe-
clalty, Wardwell Patont Saw Bench; It bas no eqoal
Improved Patent Planers; Elovators; Dowsl Machines.
Rollstone Machinoe Company, Fitohburg, Mass.

The new * Otto " Silent Gua Engine is slmple in con-
struction, easy of manng t, and tho choapest motor
known for intermittont work, Schlolcher, Schumm &
Co., Philadelpiin, Pa.

Dead Pulleys that stop the rinning of loose pulleys
and their bolts, controlled from any polnt. Send for
catalogue. Taper Sleave Pulloy Works, Erio, P,

Pulverizing Mills for all hard substances und grinding
purposes. Walker fros, & Co., 24 & Wood St., Phila., Pa.

The new fragrant Vanity Falr Clgarettes, New com-
binations of rare Old Perique and Virginia.

The Somsrtirie Amemicax Export Edition s pub-
lished monthly, about the 15th of esch month. Every
number comprises most of the plates of the four preced-

'

ing weekly numbers of the SCIEXTIFIC AMERICAN, with |

other appropriste contents, business announcements,
| ete. It forms a large and splendid periodical of nearly
one hundred quarto pages, vach number illustrated with
about one hundred engravings. It is a complete record

iol’Amerlunmlnthomn.

I HINTS TO CORRESPONDENTS.
No attention will be paid to communications unless
accompanied with the full name and address of the

2

writer.

Names and add
given to Inquirers,

We renew our that corresp ts, in referring
to former auswers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question, x

Correspondents whose inquiries do not appear after
a reasonable time should repeat them,

Persons dosiring speclal information which is purely
off a personal character, and not of general interest,
should remit from §1 to §5, according to the sabject,
as we cannol be expected to spend time and labor to
| obtaln such Information withoat remuneration.

Any numbers of the SCIENTIFIC ANERICAN Surrie-
wexy referred (o In these columns may be had at this
office, Price 10 cents each,

of corr will nto be

! ¥

| (1) G. E. M, asks: Can you tell me how
the fine lines of & micrometer, usod in weasuring micro.
scopleal objects, are ruled? A, By means of & very ac-
curnte aod expensive machine called & dividing engine,

@ P T W, asks: 1. What size battery
will produce an eleotro-magnet of 50 Ibs. lifting power?
| Ay Uso four or wix cells of Bunsen, 2 Is there any

moans of eatimating the attractive power of an ele¢tro.
wiagnet st any given distanee from s poles, the power
j nt the polo belng known? A Magnetio attractions and

{ ropulslons o lnversely as the squares of the distances,

(3 W. A. B, nuks: 1, How ean I procure
the powered sliver you montion In your lssue of March
22, used In the Right telophone? Wl very fine silver

| Mlings dot A Wedo not know that it s In the market}
| you can make It by grinding sllver leaf with honey on »
marblo slab, afterward carofully removing the honey by
ropeatod. washlogs, 9. Are the wires connected the
I paron In this telophone as o the enrbon telephone? A,
! One wire le conneoted with the spring; the othor to the
L motal plunger attnehied to the daphiragm,

4) L, 0. B. asks; 1. Does it make any
differonce which binding postof a Boll telephone s con-
nocted to the zine pole of o battery? If it doos how
wust It be connected? T want to experiment with s mi-
crophone. A, No, 4 WIill one cell of & Watson bat-
tory be sufelent to operate o call bell, ona loe 1 mile

{long? A, Noj use four,

Is used to produce the stencll with the mechanieal pen?
A. Auy thin paper, of smooth, firm textare, 2. How
are coples taken after tho stencil is made? A. By
stretehing the stencll In a frame, placing it In contact |
with the paper to recelve the copy, and passing over It i
a roller charged with stencll Ink.

0 A. B. & B. ask: 1. Ilow big a wire
rope will It require, stretched overa span of forty feet,
to sustaln a load of one ton or 2,000 1bs. T A. 75 1o 8inch
diameter, 2. How much will such a rope defloct In cen-
| ter, when stretehed moderately tight, and what means |

are etuployed to get such a rope stretched tight enough? |
| A. 834 feet. Consult Stabl's ** Power by Wire Ropes.” |

(7) A. B. P. asks: 1. In making small |
magnets must I ase fine or coarse wire? Tell why tele- |
graph sonnders are made with very fine wire, and mag- |
| nets made to break the currents in shocking machines are I
conrse, A, The size of wire required for a magnet will
depend altogothor on the purpose for which the magnet
Is intended. The reslstance of the wire Is proportional
to its sizo, If tho magnet is used on aline of small re-
slatance, tho wiro may be larger than when the rexistance
I great,  Conwnlt o good work on electricity, 2. How
to make carbon for batteries, A. Sce SomENTIFIC
AMEiioax SurrLusuxTs, Nos., 157, 158, and 169,

I

(8) P. J. asks: 1. Inconstructing an induc-
tion coll would hard wood or bone answer instead of
vuleanite for the eylinder for commutator? Also for
the tray in the * Simple Electric Light," described in
SurrrexEst No. 1622 A, Yes, In either case; bat it
shoald be filled with parafiine. 2. Will silver answer in
place of platinum for point of screw and contact plece
on the spring of the vibrating armature? If not, why?
A. No; it will burn out too easily, 8. What s *tea
paper,* and where can I get it? A, The thin white paper
used by grocers.

(9 8. W, writes: T am trying to plate steel
knives and forks with tin. Please tell mo what will
canse the tin to flow smooth and appear white when fin-
Ished, A. Clean the metal by scouring with moist pum-
fce stone powder, and rinse in clean hot water, which
will canse it to dry quickly. Then dip it in the melted tin
covered with rosin, removing it frequently to rub with
a brush of clean hemp, Then transfer for a short time
to n pot of very hot tallow, free from salt, on removal
from which tap smartly to remove list; cool, and clean
with sawdust,

(10) D. B. B.—Please give a recipe for
acld bath and process for resharpening old files in such
abath. A, The files must be thoronghly cleansed in
warm water containing a small quantity of potash,
which readily removes all the grease and dirt, After
they are thus cleansed they must be washed with warm
water and dried by artificisl heat. Nextplace 1 pint of
warm water In a wooden vessel and put in as many files
a8 the water will cover, then add 2 oz. blue vitriol (sul-
phate of copper), finely pulverized, and 2 oz. borax, well
mixed, taking care to turn the files over =0 that each
may come In contact with the mixtare, To the above |
| mixture now 3dd 7 oz sulpharic acid and 1 oz cider |
| vinegar, which will canse the files to amsume a red sp- |
peamnce at first, but they will ina short time resume
their nataral color. Then remove them, wash in cold
water, and dry by artificlal heat. When dry, sponge with
olive oll, wrap In porous paper, and lay aside for use,

MINERALS, E1C.—Specimens have been re-
ceived from the following correspondents, and
examived, with the results stated:

€. M, M.—1It is chiefly composed of lron pyrites (fool's
gold)—of no value.—S, P.—The bead contains iron and
copper—no sllver.—H. B. Tt is an impure potter's clay.
Properly washed it might be worth about & dollar per ton
at the pottery —E. F. A ~Itis clay siate. It does not
| contaln s sppreciable quantity of gold or silver,—W,

R. C.It I» & brown bhematite (Iron ore) of some value,

(3) G. R, D. asks: 1. What kind of paper l'-‘"t"“v""t-w J.0 i

| Car startor, A Christin .., .,

Car eoupling, Shafer & Bwart ...
Car drawbar, milway, J. I, Coxey . n3s0
Car starter, 8, Grahan
Car starter, W A Warriner ...
Car, street, W. P Hansell ., ... 0oie e
Carbureter, alr and gun, K, A O, F
Card olothiog, H. E. Cunplogham , ..
Carringe door sash frame, W, Ruby .
Carriage top, F. A, Presko ..,
Cartridge, J. B.TYIOT coivv civvansrnen
Cartridge losder, C, A. R Dimon....
Caster, sewing machine, J. O. Sloan
Chaln, log orbull, R J. Millens.. ..... erevernaree on
Cheese vats, wilk agitator for, M. 1", Jackson.. ..
Chests, construction of, G. V. Luce ...
Clgar stand, J Grzybowskl.. .
Cistern, drain, T. Houston .. .
Clock pendulum cluteh, E. Da R
Clothes line support, W. W Gledhill ,
Clothes pounder, C. F. K, Wilson....,
Cock, water and steam, W. H. Hoyt
Coln counter, H. Clark ......oovees
Coln wrapper, G. Rettig (r) .
Column, ¥, H. Smith
Cooker und steamer, T. Leo.,. .
Corn dropper and marker,J A &J J Sty
Crane, mall bag, F. M. Hall. ...........
Cultfvator fender, A. & M. Slumons ..
Cultiyatar, wheel, A, Sanders ... ..
Curtaln fixture, G. C. Mathers. ..
Dental engine, H. Laurence .. ...
Dental plate, W. D. Holbrook
Desk and work table, writing, BE. Emanuel .
Direct acting engine, W. F Garrl
Discharge pipe plug, wash basin, ete., J.S.Gilbert 213591
Dish heater and bolder, 5. B. Jarvis ... cooveivnen
Ditching machine, Grant & McClelland..
Dyeing aniline biack, M. KIDSDOUTE «oos seesreeies
¥gg carrier, J. L Stovens.......... 25845, 2380,
Fgg lifter, B. W NelsOl..coievreicrianssssesnssseas T2
Feed water heater, Goodwin & Joyeo .
Fence, J. R Ellott,..
Fenee, A. G. Powell ..
Fence, D. Wright. .....
Faence, tron, I. L. Shermaun...
Fiber, animal, J. A. Southmayd ...
Fiber separator, J. A. Southmayd.
Flle, letter, J. F. Tapley.........

weie

sesetsaneen »

aieanne

Gaa lighter, electric, W. H. I, Whiting.
Gas meter, wet, G. LIZAM. oo savannne
Gas regulator, S. F. Leach .
Glass furnace. D, Agnew,
Gold beater, J. H. Cooper... .o
Grain, apparatus for removing germs and fusz

" from, Potts & PATRON ..00vsvrnvesvsnssnsarssvase SERTHE

Grinding mill, middiings J. Mills_ . nae:
Guano and seed distributer, J. Sooggin ...uveenre.. TASS
Gun, sine, A. Burgess. ......... .. TISS
Harness, gag runner for, W. M. Blala. .. . s
Harvester grinder, B. P. Clarke ........ n3sT
Hat, wire brim, L. T. Smith. . sSe
Hay make, horse. A. W. Mathis., NIZW
Heating pot, H. J. Nelson, . %
Heel shave, H. A. Lothrop. Ny
Heel trimmer,J H. Busell. . a8
Horse blinder, I. B. A ong wee R0

P, K. DodaritR.. oacss sassssve - aage

Hore power,
11 2 ight, J. Robin

ot air engine, H. W. Sherrill. .
Hot air fornace, W. J Towne..

-

:

On Life and Eleetriolty. By T. B, M.
On Graln Binding Material. By N. C, T,
On Sewer Gas, By D, W,

[OFFICIAL.)

INDEX OF INVENTIONS
OB WHICH
Letters Patent of the United States were
Granted In the Week Endiong
April 1, 1879,

AND EACH BEARING THAT DATE,
[Those mnrkod (1) are relssasd patents, )

A complote copy of any patent in the annexed s,
Incloding both tho specinostions mnd drawings, will he
farnishiod from this oMos for one dollar, In orderting,
ploase state the number and date of the patont desirod
and romit 1o Munn & Co, 07 Park Raw, New York olty,

Adjustablo brmekot, Redman & Conkin o0 TR

Hydraulic engine, J. Talley. Jr........ Lt
Infusi king, R. U. Flzsensdery nysis
COMMUNICATIONS RECEIVED. Inlaying metailic seroll ornaments In hard rubber
On Pigeon House, By H. R, snd allied gums, M. Smith ....... sasessrasanies SIATSE
On Squaring the Circle, By R R. P, Jou'l‘t for solid and tubular connections, C. H.
oy st Tt Kol v ke e i e, G TR
p AN Rultting Ine, B. THBAY «vceernncterene N xS

other,

M Crondn. . ocooeconans oo sesesacusesesantre censens nLn
Lamp, O. F Spencer,...
Laotern, rallway signal, D. W, F. Do Grange .. .. 2452
Lasting machine, device for applylng power from

& rotsting shaft to a, Woodwand & Brook nieT
Lateh, closet, W. l.,s-rb' (Bhaneinnes sanene ML S50

Ladders, portable platform for fire and

‘

Sesrhsraasmaaas ARERRE HEAS

Levees, protecting, J. R nasm
Lintment, 5. C Duchanan. ... cocerrisiarrassssncs e IS
Log roller, B. Tarrant ..oee voves e . s
Loom tetaple, Porter & Olark () ..oooinvnne .« ARe
Lounge, folding, O, Stechham v viieias « fasa
Machinery motor. J. Willlams et ol ... ooioinen.. TR

Meat, preserving raw, A A _Libby . . S8, 21008
Mechanioal motor, A, G, KINE .o woivinn o
Metals, working cast malleable, B, Wheeler .

Millstone plek, B J. Wheatly. o oo ccoinnnninnnne, BN
Millstones, ventilating, G. Melfort., » W0
Naphtha barner, U, PO SmMb 0 v N RETHY
Nowlo, nolse-quieting steaws, 'V, $haw (r) .. . Tt
Odor destroyer, I TR gee s
Oro separating Jegor, W 1L Plumb (0 0,0 08

Cros (o thobr naturml sttustion, provess snd sppar-
atus for melting, C. M. T, Du Motay |
Ore reducer, J Seanor, .« .

Advertiser, stroet lamp, 8 Smith i mhe
Alvamen for the prodoction of monlded artieles,
trontmont of, J, Wiiss .00 sessean ey

Annunelatar, bell, O, Mlout..
Axlo box, oar, J, 1§ Baker,
Axlo box, oar, ¥, W, Sohroeder,
Rand outtor, W, J, Kellar
Nastny, ontoh, J. W0 Nolte, .
Nod bottom, spring, B TR .. ooaianissiesonses THNE
oot and shoo serow wire, I P, RIchardson . .. 9100
Bow, N, JL, BUrestor, ..o o0
Box pllo, B, Wheeler. .. .. '
Briek kilns, feoproof aroh for, J, It Bowees

Bruah Bloek borer, O, A Mallo (P ..o S0T
Buokle, O, Tersome 0. oo o A
Bullding, froproot, J. J. sebilltuger, N0
Burglar alarm, J. A, Roose, .. 21000
Burii) enso, Losoh & Hiser. .. e
Car brako, rallway, Gy Marshall . ooonnnenssss SIRSIE




mn—u-un. &’i‘wt& e
 Rallway. OKYAISL 3 JONBSOR - v-evrar:os.sores JRAD

Range, ooking. J. Jowott. . . v
Matehet wronoh, 8. W, MArIN. .o cooriarsrsnsssannns (NG
Reamer, H ROBANL. o...ovvvernesersresnesvenes SIRIGT
m“.:-‘“ Seasets,Baantet sestece

the. H J w.'t.l.'.......‘.....
Rofrigomtor, A. OInE. .\ oroine
Heln holder, C. M. & E. R. Parker ..
Mma J. o_n-x.... e

v snees AR
£hoot metal coupling fastener, C F Henls, .,
Shipping case, W B & H © Atkinson. . 213 550
oo holder, B Rllott ... R LR
wmwenmuwdu.“Aﬂmmm Ill
Soldoriog tron, J J Henry ... . oe aeen
Spool or bobbln, metalllo. G. A. lm
Spoot, shoet motal, J Fallows (r). ..

: 28w

Stoam boller, upright. I* Quinm .....covvviiniennns AWK
Stcam pipes, ote., M for the 1) ¢ of
heat-retaining coverings for, C. A, Evans.... 2118

Btocking knee protector W AL Lighthall
Stone woulder and surfacer J W. Maloy ...
Haono. ote polisher J W MalO¥. oo vuie
Stove hearth £ R Rurton et al ... ..

287 |

213

Stud or button shirt D § Spaniding. ...... 1T
Stufling dox. H S Roms  .ooviviniiinnnes Ry oy
Sugar mould. B Langen () ... %% Xl §
Swing S Mackbee ... ... e 39U |
Tablet, manifold writing, llarrhh no!m ..... FA LA
Tap. barrel, E. J. Rubottom ..o vvvvnnins ceeos D8RR
Telegraph, nutomatic, A G. Ryder . . ooe JIAT | i
Telephone, scoustic, J Dmpoer o 208818 |
Telephone signaler, Paris & Langoe m‘
Thill coupling. C. A. Willlams . ~omee |
Thrashing machine straw earrier, ¥ Kitten (r) .. 862 |
Time lock. C. B Chinnotk ..c sovivencsinne -

mmm«nnm
Torhand car. F. R. Hadley. ... ...
Trock. car, F. W Schroeder -
Trunk esteh C. H Nye .
Vmel—eranJKmdu
Vnpww‘uemPA_TDcw o2 M'

mx'
.. Ziss |

Vegetable parer, H. Ehmann ., ssesssvsesones SRS
Vehicle spring, O S. Gorton . m
Vebicle spring, A. Gummer....... 03743

Velilcle spring, W. 8 Haggard .,
Velicle rpring brace, J. P. Fuller
Violin chin rest, H. C. Barnes.
Vise,G B Foote . SRR AR OSSO ARE Y
Voting register, elocu-lc.ll 0 meloy 5

213818
218,58 |
. LT

:.. NIFH

Wigon body cornor iran, J. L, Morgan .. mw'
Wagon, road. C. W. Saladoo. ......... wee N850
Washing machine. C I' Rood ....... mm[

‘Watch key, adjustable, W Halnos (r).
Wateh, stetn winding and setting,

Water closet, F Pohley.. . .. ¥ seas 8o mm
Water closet cistern, nwmuc s HoKlnoel :u.m
Water cooler, Quigley & Grayson. .. — T
Water meter, oscillating, 8 T Slnfurd ..... 3901
Water motor. W R Fox ... weriss s« UKD
Water wheel, turbine, J ud.u- ssuszennsivasve SIANRL

Wells, rod eoupiing for oll, Z. MoGinnis ..

<« 8T8
o 213,900
Wire rope, sheave for, C W }llmt oo T858
Wooden box trimmer, J. Bozorth ...........s...... 210704

TRADE MARKS,
Cotton plece goods, Stark MIS...........0vvsee. cenmee T2
(‘ouhudaoupdnp C. B Kinguley ., A L]

Paashes ey 2 om0 AR
mwnle.&nhdlt(’oehnno... ....... eppsasvrs A 'z.us
Gloves, Goodyear's India Rubbormove Munufac-

turing Company ...... oisessnqss AL
Halr tonie r ative, and @

Salves nod pills, Jahine & Co
Filk ribbon, J, Fllbermann .

Standard welghts and mmnru.( onm ol’ l'bu- |

. macy of ths Oity of New York ......... sonnes 7.1“'
Toulo cordial, 3 Tardos..... .. S l
Whisky, Lathrop & Lelgh . |

DE&IG\'
Buttons, T V. X, ¥ineh. ., o ue 11307 )
Carpet, C. Magoo ...,
Carget, D, MeNalr, ..., o 1198
Corset, M. ' Bray -1 |

Yunt of privting types, J ll (‘m.m-r
Handkerohief, J . maum
Ol ehoth, T. B. Pennell ,
Ol eloth, J lll!d-lma

oiive < 1012 |
1, l!l (o 11,15

llzll-h Patonts Issued to Amerleans,
From Apri) | to Apri) 8, lnelusive
Anlma) Bhors, material trom, ) A Bouthmaya, U. 8,
Haorthin, G, Siokels, Boston, Muss
Buxes for trabamitting samplos, ¥, ¥, At
Yok Otts pl Atkinson, Now
Cuokiog 1000, W Jonos, Portiand, Mo,
Driving mochanism, 1, Seinborgor, Phitadolphia, 'a.
Furnaon for stoam bollars, O - Bmith, Irwin's Btation, P'a

Koybourds fur planoforte, 11, Houbsoh, Reouklyn, .Y, |

Jockn and keys, 1. B Russell, Now Beitain, Conn

Machine gunse, B, G, Parkhurs, Harttord, Conn

MIN for grinding wheat. 8. Potts of ol | Mianespolis, Minn.

Mottye power, J. Willlams, Sharpaburg, I's

Flston rod packing, 1. Tripp, Fast Stowghton, Mass

Prioting presses, . W routy Boston, Masm

Refrigerating spparstus. J. M. Dalton o al,, iladel-
phia, Pa,

Bpead Indigator, C O Jenkins ef al, Philsdolphia, i'n

Vontilating sewer pipes, ote., A, W. Rand, Philagol.
phis, Pa.

[MAy 10, 1879

g Seentilc Americn

EXPORT EDITION.

PUBLIBH]ID nox'rmx

| HUNDRED

ufacturing Annnmmmml- of Leading Houses
* Principal

Tar Serexririe Axemioax Export Edition is a large
and SPLENDID I‘RHI""II AL, tssud] once a month,
lorminﬁl a complete and Interesting Monthly Record

ont the World, Each numbor contains about O
LARGE QUARTO
Muastrated, embracing:

(1) Most of the plates and EH" of the four pre-
coding weekly lesues of the SCIENTIFIC AMERIOAN,
with Its SPLENDID ENGRAVINGS AND VALU-
ABLE INFORMATION,

(2) Prices Cureent, Commercial, Trade. and Macn-

PAGES, profusely

connection with these Announcements many of the
1 Articlos of American Manufacture are exhib-
Itex] to the eye of the reader by means of SPLENDID
EXGRAVINGS.

This i= hy far the most satisfactory and superior Ex-

| port Journal ever lmm it before the

thon, FIVE IX H_I.AR& AYEAR, |

. ﬁl’:’l !'iqmd rt of the world. Single coph
nt 0 ANy part o or ngle coples, |
.:; ez;‘l'r For uio at this office. To be had at all

< NIWL | Newn and Fook Stores thronghout the country.

N()“' READY.

’THE SCIENTIFIC AMERICAN EXPORT

|

&% TRATED BY

3 | seven figures,
U Oppliger. . 2388 Deay Brothors' Steam Pump.

APRIL. 1879, TLLUS-
NEARLY ONE HUN-
DRED ENGRAVINGS.

GENERAL TABLE OF CONTENTS

EDITION von

35 Of the SorexTINe Almux Expoﬂ Edmon for April, |

- JIES | l-n\’vx.\'ﬂoxs msm\’nm.mrnmﬂ\

Bamum calls for a New Invention.

Sapreme Court Declsion.

Miscollancons Inventions.

Improved Lawn Mower., One engraving.

Recent American Patents,

Some R«mhl American Patents. Fourteen engravings.

Phonograp
An Imymw-l Press. Two engravings.,
Fillings for Safes,
1I:f:w s\‘l‘llloll‘lllllt':r ‘;lphon Om- ns’unr.
ew Shipping ng.
umbu& 'l‘mﬁ nnch ’l‘hrw engmvings,
lmpm\'ed Was ing llnehlne Two engravings.
Novel Bird Box. One ergra
\'ew Attachment for Bolk-n. gnecngn\'ing
cstions of Celluloid.
-Luminous (lock Diale.
MM for Stretehing and Softening Textile Fatrics.

crng‘cndcr for Vessels. One engraving.
lmpormt Patent Fiour Case.
American Mechanical Inventions,
Agricultural Inventions.
Recent Mechanieal Inventions.
Defect of the Patent Bill.
Jnhnsau Watering Trough for Cattle. One engrav-

s
ng tus for nance. e ng.
2 ovel . e Fastener and Shawl Carrier. One en-

| gra
23816 | Brieg Mnklnﬁby Machinery. One engraving.

New Doogh
Now Great Gun,
Edison's Induction Balance. Five figures,

Prof. Hughes' Induction Balance, Two engravings,

noader.  One ongraving.

A New Pedomoeter. Two engravings,
Omv angraving.
lm vement in Sugar Mak ng
‘onveniont Box for Artists.  One engraving.
mpr'oved Barrel for Breech Loading Shot Guns. Three
IAR Nc?:r;urbnm Ons engraving.
ove ta ne. ne engraving.
Rt e one
A’ one 98 Years Ago ongra
Edison P Electro-Chiemical Telephone,
ings, two ﬂ ures,
Yow Explosive,
The Fast Ice Boat.
Swamboat smuller than ** Nina, "

ll.—)lE(‘ﬂAN(Cﬁ AND ENGINEERING.

8 of Beltl
Bmly 111’1 &m River Bridge.

ving.
Two engrav-

Niagara
Small q|.:mnna Engme,
Prices for Yacht Enginoes,

Miss Hosmer's Motor,
Luoomodgt Alr l“nmp’L

eight engravings,
Emery Belts and Wheels,
Heslop § Engine,
Lngine-o! the \u:hl Tsn, 'l'-ro cugravings.
Blasting by Comprossed A

III-MINING AND MBTALL[.R(.\'.
Ohio Coal Fleld,
Western Iowa Coal 1ields,
Refiued Copper.
Mining District of Leadville,
Ornamenting Steel Surfuces,
Valuable Mineral Collection, ote,
E’:_Ill\«lr]lmdnc,llmn :l;‘(lul‘(lll‘mlﬂ. )
e Utllization of Sulphides ns Fuel in Metalln
A Colleetion of Mnu‘uph Spechnenns, s
Nevadu Paint Mino,

IV —CHEMISTRY AND PHYSIOS,

A New Acoustic Apparatas, Two engravings
Astronomical Notes, Giving the I’u-llluu- ]thlna.

ing and Kuunrling). Twenty-

1113 | and Setting of the Planets for April,

Dynamo-Electric Machine
Iee Explosion,
Helurich Gelssler,
Gary's Alleged Nentral Line,
Note from Mr, Gary In regard 10 Neutral Line,
Parabola, One figire,
Mlanclllnl Stwel,
Telephones,
Vibrations of the Plate of a Bell Telephone,
Statical Electricity,
Legal Standard of Kerosene,
Home of the Metoors,
lk'lu’mlng h}lmmv
aintings Heprodoeod by hotogmphy,
Photographis at Midnight, s
Photography by Elee lrfr Light,
Fhotogmphy In Banking,
Palariscope for Tosting Sugar,
A ﬁlm[ulm Btorm,

Gary's Nnil Experiment,  "I'hreo figures
Gary's Neutral Lino,
Helurioh Willielm Dove
Spantancous Combustion,
Spectrom of Brorsen's Qomet,
V.-NATURAL HISTORY, NATURE. MAN, ETC
The Bobae, One engraying
Domestiention of the Buffalo,
Mute Cattle,

Chloride of Lime as an Insecticlde,
Wikconsin Cranberry Marsh,

The Lawn

Working Monke S LD

Polson of Serpants

Aleutian Islunds Shell Heaps,

n Scloneo sl the Useful Arts :hmu§h- :

|

:

Scientific American,

The Allanthus as Timber

All lnﬂl uuﬂu by Experience.
U Bacter

P-mpc Crab. One engraving.
A plea for the Crow,

A Fern Valle

y
gin of Existing Floras,
l:'(’::‘m

A Canine Mind Reader.

Argan Treo

Suapplng Glant Turtle,

Cape Baffalo.  One engraving,
l"hom'r of Pollen

'l't'mu Cattle Drive for 1579,

Australinn Insects in California,

Coniferine and Vanlilline.

Capture of a Devil Fish,

Fennoe or Saharm Fox, One engraving.

Flylng Frog. One cngraving

Natoral History Notes.

Onoe that would not Starve (Soail).

Uity of Toads

Trimming Tigers' Toes,

Borers in Apple Treos,

What became of One Hive of Bees,

Trade In Birds

Fate of a Herd of Baflalo,

Cabbage Worm

The Great Crab Spider,

Diphtheria in Fowls,

Sod Fences

Flowors in Winter.

The Peanut Crop.

Snakes ns Pets,

Swine in the United States.

VL-MEDICINE AND HYGIENE.
‘l)nn'-‘ ru of Lead Polsoning from the Use of Tinned |
Ware,
Effect of Vitriol on the Skin.
Why so Dopressing?
Tapo Worm in Cnoumbers,
Graflting Ev-- upon the Blind,
Jaded 1
Condition of ldlncy
Avolnting in Infantile Disorders.
Effect of%lmllng on Milk.
Scariet Fever.,
Preventing Scnicknm
Gases of the Ston
Beer Drinking ln llw l nited Siates.
Toxicological Notes,
Remedies for Billousness.
Curiosities of Bismarck's Brains.
Frost and lh-- Ycllow Fever.
Neglect of Res
VlL—SClBX’nFlC MEETINGS, EXHIBITIONS, ETC,
New York Academy of Sciences,
Free Institute of Science.
Industrial Cincinnati :
World’s Fuir of 1883 at New York,
Site of the United States Exhibition,
Reports on the Paris Exhibition,
The Australian Exhibitions.

VIIL.—INDUSTRY AND COMMERCE.

One engraving.

nd
l&::nnd m(ui’oﬂ.mng
Victory for Miles "7
Colored Pencils for Glass,
leam.

(ﬁknn!e.:;dl lnnnhc( ‘i’ 1 Two
t= ure. No. Y
Reproduction of Ancient G b g o
l‘;‘mhng::nnfvln

n
Senhoudlppe

Womunww Pdﬁuvu Fottery Maker and Deoomot
Calamity at Sz In.
Fino Cast Iron Table. One engraving,
Oldost and Coldest Town
Ire In Wheat,
Wood Pavements In London
Arohitocts, Trials and Tribulations.
jm a8 an ald to Industry.

apanoso Bronges,

The Suez Canal,

Tho Colisenm Dmined.

Good Times for American Farmers.

A Warnlng to Western Farmers.

American fron for China.

Inin; from Sea Weeds,

Pinto's Journey across Africa.

Baltimore Water Works.

Coal at Its l.owe-t.

IBD Liv‘cg"Bro Water Bottle. One ing.

ngraved Silver Water e, engraving,

Around the World in Th D:yu.

Balloon Kxpedition to the

Profits and Milk.

Tho Blcyclo asn Road Vehicle.

African Cablo.

American vs. English Castings.

Aniling Colors,

Fuience and its Manofacture, No.2, Seven engravings,
Possible Cause of Fires,

American Flonr in Turk

Old Homes Made Ne'r. °z.l’hrtc engravings

Tron in New

n Europe.
German Gra Poucry. One engraving.
A mmﬁ
Toxtile In unrlu of Finland.
Unconsidered Uses of Wood,
The Sizes of Ferments.

IX.~PRAOTICAL RECIPES AND MISCELLA-
NEOUS.

Raro Old Books at Anction,
Coment to Stick Rubber to Iron,
Browning Gun Barrels,

Anlline Black Ink.

To Clean Lace,

Notes and Queries,

Advan of 8llence,

To Follah Tortolse Shell,

Alcoliolie Shellae Varnish,

Cheap Black Varnish,

Back Numbers,

Executive Ability.

Have we too Many Colleges?
Common Sense

Bemmxririo Axpwcax Botter than Dime Novels,
Waterproofing Cotton and Linen Fabries
Coment for Metal and Glass

An Example for Young Inventors,
The Clrele Bqunnvd ne figure.
The Circle Not Squared,
[mportant A ppolntments,

The Moon, Ix it Tuhabited?
Intoroat Bearing Notes,

Promium for Boys,

The Tables Tarnod.

Answors to Correspondents, embodying a large goans
tity of valuable lnh'mnnuon. pmllmlnr{-ollm. and Ine

siractions In varions arts,
pnd 3

Singlo numbers of the Selentif
Edition, % conts, To be had at lhlu offies,
Hul»cﬁ}nllmw. Five Dollars a year; sent

HeWs slores,

postpald to all pam « ﬂw world.
& CO., Pumm m,
87 Pank Row, New Yonx.

To Adyortivers: §9 Manufacturers and oduvn 'ho
doslre to secure lnrrlgnlmlc may have larp nd-
womely displayed puabll o this edie

| Uon at & very modemte cont,

The Sclentifle American Export Rdition llu u In
gunrntoed elreulation in all ¢mnmmlll T
aut the world, Regular Files of il(la

are also cnrried on ALL 81'!3&“’4""’1‘
constwine, leaving the of New York,
MUNN & CO,, 87 Park Row, New York,

" Kaarens

‘ llymo

iavtﬂxsmrnu.

Inside Pagr, rnrb Insertion « < <75 rruu

Buck Page, ench insertion«««« 51,00 u |
(About elght words to a Ilno )

Engravings mny Aeaa adrvertivanents of the wame rate

per tine, by measurement, ax (Ae letler prese. Adver.

Yiserronts Taust be received at putdication ofice ar carly

w Thure lay mornlnq (o apyear in next lome.

~ FIRST-CLASS BOOKS

ON

Monlding Fonnding, Alloys, &.

(lvunmm The Moulder and Founder's Pooket (lnldo‘
A Treatise on Mounlding and l»’numlln‘ in Green
Dty Sand, Loam, and Cement ; the mﬂdluof M-
chine Frames, ,un Gear, Hollow Ware, Ornaments,
Trinkots, Beilx, and Statues; Description of )lmld?
Tur Irom, Bronze, Brass, and ouu-r Meotals; Plaster o
Paris, Sulphur. Wax, and ot articles comme
uned in Casting : Ihr(‘omrucaon of x'eg.wg Furnsoes,
the Melting and Founding of Metals: Com
of Alloys and thelr Nature. With u«dm for Allvrl.
Bronze, Varnishos. and Colors for Cestings

the Strength other qualitios of (ast Nm

By F. Overman. £ {flustentions 2Wo, . . 1 “
Larkin., The Pract mess and Irou Founder's Guide.

A conelse treatise on nrn- Founding, Mould! the

Metals and llmlr All ete. Ry James Larkin, h

Edition. h Additions. S
ﬂm-nn-r-l"nqnet. A Practical Gulde for the Manu-

facture of Metallic Alloys.  Comprising their

nnd Physical l'mpertlel. with thelr I‘rmnll((:oa‘:'-
'xulw;n. and Uses. From the Freneh of A. Guett
l?euqnn. Chemist and Engineer, 12mo, =
The Practical Meotal “’orm- Anlnlnl. (un-
prising Metallurgic Chem istry ; the Am of W
all Motals and Alloys: Fo o( mg' and l' n‘¢

Hardenin nd'l‘em i
ing and Founding: Works in sheet Metal: G u.epm.

in
Conaon I)'pomlnnl.on lho lma‘gn of the Metals
dering ; and the most Improy mﬁ

mlhl‘mlx lR

| ggzﬁﬂmwm et ey
Kirk." The W axm'niléw’uﬂn.

len v-no o y
R
vy A °“'X‘ m-u'f"'w‘ﬁ

French of Alfrod no’el-nr.
120 llluurluonn 8v, L
o’ (n;o ll- thc pnblfut“ bouu ”
&" o af uﬂ
i\donmlc Booh mn. O\'o- [
"".‘:f.m gl
!don% E
'Steam
A M.
o! Ilt

mne dto; two
on Sosal Schence,
!‘unml-.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Megsrs, Munn & Co., in connection with the pablica-
tion of the SCIENTIFIC AMERIOAN, continue 10 examine
Improvements, and to act as Solicitors of Patents for
Tuventors.

In this line of business they have had oves THIRTY
yEAns' EXPoRIENCE, and now huve unegualed faclitio
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Forelgn Countries.  Moesses,
Munn & Co. al=o attend to the preparstion of Caveats,
Trado Mark Regulations, Copyrights for Hooks, Labels,
Roissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptuess, on vory moderate
Lerms,

W send frea of charge, on application, a pamphlet
containing further information about P'atents and liow
to procure theimn; directions concerning Trudo Marks,

Copyrights, Designs, Patents, Appeals, Relssues, In-
fringements, Assignments, Rejocted Cases, 1lints on
the Sale of Patents; ete.

Foreign Patents —We also send, free of charge, a
Synopsis of Foreign I'atent Laws, showing the cost and
method of securing patents in all the principal covn-
tries of the world. American fnventors should bear in
mind that, a4 a general rule, any 1avention that is valu.
able to the patentee in this country Is worth na
much in England and some other forelgn countries,
Five patents—embracinz Canadian, English, Gormian,
French, and Belglan—will sconre to an Inventor m e
olusiye monopoly to his discovery among about oxn
HUXDIED AND PIFTY MILUONs of tho most intelligent
poople In the world, The facilities of buyinoss and
woam communicaton sre such that patents can be ob.
talned abroad by our cltizens almost «Wu:
home. The expense to apply for an English patent .
$70; Gorman, $100; French, $100; Belglan, $100; Canas
dlan, $50,

Coples of Patents,—Tersony doslring any patent
Ivened from 1633 to November 20, 1567, can bo suppliled
with official copies at reasonable cost, the prico de-
p.naluupn the oxtent of drawings and lengih of

"‘Z‘;," mmnmqu n. W.uiim

tmo the Patent Office commenced the draw-

ingn and #pec way be i»‘ reml um/go
office $1.

mxm?:f thoelulhofunmlnl mwﬁ‘lﬁ

111 e furnished for §
"wnonordmwplu.vkmwmn for mw

a8 above, and mum of patentes, ke
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A domand that wil oventually r\v;myl e for thin saerifce. N‘;w Rosowood Planos, $1205, 8185, $1456 and upwa l’ll'(:;‘l'ly':\:]ulml “m" e n‘;of“m"“‘" °""";' by L’:‘:’h‘" “‘“";’1:‘.;’;_"":’:;“ "'::"“‘):'ﬂ'm'- :’:" '::‘r”:r‘;w No
Lruv Hlustrated Nowspaper, about cost of Planos and Organs, sent freo, post-paid, tion whatever to koep it as T will che h"‘d“y Sako it huk R By fruleht e ‘ b-oM:h __:‘,_.."‘ ",\" Parior Ors ""u‘“"
Address, DANIEL ¥, BEATTY, Washington, Now Jersey, U. S. America, 875, tt\ to $440, Latest Tllustrated N With much nfaTmAtion Abogy cost of Plancs and Organs sent froe.

per.
T PLEASE SHOW THIS SPLENDID OFFER TO YOUR NEICHBOR. .21 Address, DANIEL F. BEATTY Washington, New Jersey, U. S. America.

$1 b SR L NEW YORK BELTING AND PACKING COMP'Y.|  STEAM PUMPS.

l.)ullu- Now Capltalization System of o) uvmllnr‘ln R s o I.l I D .v. U L o A N. I T E HENRY R WORTHINGTON.

Il explanation on application to ADA \lﬂ mm 3
EMERY WHEELS. - s
® | Thx WoRTHINGTON DUPLEX PUMPING ENGINES POR

CO., Bankers, 2 and 25 Broad Street, N,
All other kinds Imitations and Iuferior. Our name is stamped In fofl sponall our | ) ATEE WoREs—Compound. Condensing or Non-Con-

60 Chromo and Perfumed Cards (no Salike ), Name in
Gold and Jet, 100, CLinToN Buos,, Clintonviile, Ct,

RAPID standard b.l.‘l'l\(-. PACKING, and HOSE, densing. Used in over M0 Water- W orks Stations.

ADD'T'ON ; == - ( lm- NEW YORK BELTING AND PACKING '(‘-&.‘ o STEAM Prars—Duplex and Single Cylinder
Emery Wheel. JOHN "HEEVER, Treas, NEW Y¢ . . . .
Wonderful lnvouﬂon; - T Prlce llSl |Ssued Jan- 1 1879,
RT of Adding Figures WANTED.—PARTNER WITH TWO OR SHEFARD'S CELE ATE i H : -

<A from Loft to Right: | threethousand dollars, In good paying manufacturing $30 Serew Caottin= Foot Lathe. Wllh a redUCllon eXCeed
or llmm I)lll!dlomul!llol"“;)" business. Orders ot hand for ‘n.rdg that ‘wul‘ rli:‘n Uslll‘ " B o5 y ; e |‘ . 30 l
or six column: one . RN b e vy 3 X t and Powe thos, Drill Prosses,
I)nnuanulc: [ 'I‘nough‘;' m‘ﬂ&hﬁe.m ovéE Ong, year. AGAIeN P g",:,"'.“c‘":;‘rr.;, l'!:uul' Te '_‘;. lng per Cen -

Attachments, Chucks, Nnmlrvl- ’l‘-l-l WATER METERS, Of1L METEns,
Drills, Dogs, Calipers, ete. Send for
catalogue of cutfits for amatours or

Sent to nny nddress on re-
celpt of Prico, 80 Cents In

Wit syrniss, | WO0d-Working Machinery,

JLIAS ‘ artisans. Th c h' B. y I

Batavin, N. Y. Such as Woodworth Planing, Tongulng, and Grooviog n. L. SHEPARD & €0 e Ulum Ia. ICyC e'
Machines, Danlel's Planers, Richardson’s Patent lm- 831, S5 3%, & & West Front Ntreet, Made by THE POPE N'F'G CO,,
roved Tenon Machines, Mortising, Moulding, and ST (lurlmm(l. "M“. SO Summer Street, Boston.

»-Saw Machines, Eastman’s Pat. Miter Machines, and
Wood-Working Machinery generally. Manufsctured by | —— _—

‘/ WITHERBY, RUGG & RICHARDSON, Ay AN =
J "WV % Salisbury Street. Worcester. Mass. | WANTED. — MILLER TO CUT TWO
A (~hop rormerly occupled by t. BALL & edges 3 in. agart, 1 in_ deep, 3 in. lunc at the same time
—— ———— | 7 {00t planer to take ¥ in. wide,

A practical road machine, easy to
learn to ride, and when mastered
one can bDeat the best horse o a
aay's run over an ondipary road.
Send 5o stamp for price lst and 26

= lf " page catalogue with full informat ™o,
OLL DRAWING PAPER LAP WELDED CHARCOAL 1RON MEC. YOUNG, Frederick, Md.
ROL - Bofler Tubes, Steam Pipe. . Light and Heavy Fo
Superior in every respect to any other for Zugines. Boliers, Cotton Presses. Rolling Ml and Biast EDMUND DRAPER, 1
Uniformity in Grain and Texture, ug\m\(. IRON WORKS, Manufactarer of First-cliss Eugineers® Instruments, e
Stren th of Tissue, 261 south Fourth St., Phila. Establisbed In 1530, 226 Pear St., l'l.llu.. l'n. FREE!
oll[fhlll‘ll and Pliability, e — A ARt e
Sizing that will stand Erasing and yet remedy for Fite, Ellepay ar

rocelve “’\'2.'& ?,.r".!.u:.:,.hk‘ perfectly. l-‘-llln. Sfekness, warranted to effect a spoedy and
KEUFFEL & ESSER, NEW YORK, sermspant Gure. ‘A Free Bettle> of my re-
owned specific s valuable Trea "
Imnorvters and Mamyfacturers of Drawing Papers, sufferer llcndlu;.' me his '.:,“_“mu‘ .mln‘,,:l;‘ :fz
T E A 4 E N ci_N-E — Address. D, H. G. ROOT, 153 Pearl Street, N, Y.
AND BOILERS, bt ek st PATENT
2 areh, Ozsenn. New - ane wus Headacke o
Woad nud Ivon Working Machinery, ‘ ISURE CUR Coldin the liond. Siopsage o the Nosel Pasmaniey 1% :‘ar-’l L D R L
(Send for clrenlars.) complalats resultiag frem Colds and Exposare
Gro. M. OAre, BELOHER & BAGNALL, The Late ELDER BENJAMIN FRASKIJN
Mansger. W "‘:‘"'I":?\. v Says of this remedy fn the American Christian Review, of Oct.. #9¢h 1578:  *"We eall sie SHAF I ING'__
40 Cortlund Stroeot, J . tention to "DOBYY URE CURE"" ws & volwntary (hing, and notl forpay. We have
Nl::" l'{t\”a' !.\'[?»}l.':l.-il o :.l-h{"l:.:hu{.: ten years, and now after using the The fact that this shafting has 35 per cont. groater
from the entire trouble in the head, We ha
thers, as wo have beeo (n public nearly all the t

FINE WATCHES LOWER. |
Now Price List of American Waltham
Watchos, with description and prices

can truly say that we feel sbont fres strongth, a finer fntah, and s troer to gauge, than any
2 “DOBYNS' SURECURE" ts oth~ other In use renders it undoubtodly the most economical,
and it has um;hy p.,n.m..l We are also the solo manufectarers of the CELEuRATED

of aver 10 fine Gold or Silver Watches Rev 0. l- tz, No. 22 Bayw et Cinsinaati, O, Mareh 15, bave COLLINS PAT.COUrLING, and turmish Palleys, Hangers,
"““" 1o any addross for » 0. stamp trind e “DOBY NS SURRE CURK ned Al (2 lv-h:}ulmhu) an-‘: etc, of the most approy ol styles.  Price list m-ll:-‘l on
It describes how 1 sond Watohes to 'l'ht medicing ftaelfl Ix the |ml testimonial, Sure and & your application to JONES & LAUGHLINS,

vory emall ontlay will eonvings you that *'D BY > Try Strect, 3 and & \hmn- Pittaburgh, s,

il Curstive Powers, 1ty parfotly sim e a Y & ( " >
VI e i 143 pood <Phcts Uil Folion B wery ot g | 105 Cunal Strvet Chiomen, i :‘.’.‘.!..‘9.‘.:‘,:‘.::,,.‘.,',‘

=

~) nll purts of tho country to bo fully

exnmined bofore |n|y|nu|u|n money.
tod Reforenoe glvon

}QJ";‘IN\‘:‘I‘I‘I T l: Jowoler, Nowark, N, J.

U -
4 ix eontaing snfMefont to last one month, and In many cases has boen snsngh o > FULLER DANA & FITZ Uoston, “M -
— - rm s complets oure, Oure Iar, containlbg & st of some of the most romarkable Geo. ' laco Machinery Agency, 131 Chambers St., N, Y,
BIG PAY o well our Jtubbor Peintiog Stamps.  Sawm- oS l-arf;-vlil;’l'l 157 S AADIE DA ot lie el (rae of oharkss B h" anpheuta, R T "
AR T P 0 0., Clovelanc X o aend * byl postage-pald for One Dollar per Nox or 2 ¢ 3

ples troo. Taylor Brow. & Ct loveland, O {3 Thrco boxea for Two Dollars, 1n romitiing by 1. O, Order ket thew Jyahle ak Baris, 'HE FORSTER. l'!“

Ky, lnordering write your Name, Fost ee, County and Ktate plainly, and your orders will receive prompt uhu- v MIN GOLD AND SILVER
AMALGAMATING COMPY

Of Norristown, Pa., will grant
sate rights or Bosnses on

w This aystem
Wasay, and re.
roury rapidly,
B Apply uuhuvo. i

R Stairt| THE DRIVEN WELL,

.u..». deaters tn Boltiog Clithe and Town and County ;wtvllm- for making I)rlrw
bilah:

tion. Address s l(r"'trllu "l.ﬁl“ irlo b
A G 0 0 VOB in:nELL, North Middlotown, Bourbon Co,, Ky,
Latest Style CARDS, Bovquet, Lawn, Floral A 3 ) \
Anybody oan loarn to make mongy mpidly nln'mlln 5 case. name bn gold, 10¢, SEAVY BROS., Mart . BRA DFOR D ,"lll.l (0.
Mook, by the ¥ Two Unorring 1.uI'I- lutlru.u -,.‘.‘ lnl = .
' AW renon § ' now clro r o oombing.

fiSners 'n..\‘ll u“hhh\ (‘hl~ nl|lm |u|-: nlmidn RO sucoosafal, | p H MCGOTWANO&H% ®
Jple with targe or susdl means to reap ol the | CEERNSERZUEE JINCINNATI
of largest eapltal and be l akill lln.u-nnh of - -

T E] ., woOoled Into one Yast ar t

s et | BOLT CUTTERS.
ivantagos of tho largost opomtor Band for Ustaloguo of
divided monthly, Any smount, hot « W

tie Bolt Cutters and

Successorn W Jna Nradf

8 CGlenaral \mn.mu‘:&ou \\\'mll.‘ nnd"n‘-lllng “Aqr'-nl-o- under the esta
tory % Amorican Dyiy
Office & Factory, 158 24 8§t 10 resbanttble lur:l't:-. h; Patent, loased by the yoar

onn |.. usodl Ao ufull Schlenkor's Aulu g YN/ 3
gt Wity Retiiar St ok i Serew Cutting Muchines. 11 S 1o W. M| WM. D ANDREWS & BRO.,
e :"'I"-;-:“' ‘.'.':Ii‘.".:'a ‘”"' ' 5 Ll A ; P PRICE LISTS SENT ON APPLICATION, NEW \'mnt.

g e o v ettt oot | HOWARD TRON' WORKS, Bufalo, N Y. |- | - -
T A e ] _ Shafts, Pulleys, Hangers, Blo, | m s Rotary Fressuo Blower,

200 " The sombination method o
Hop $ The combiontion system s founded
dent, Ropt. 19th : " The combiun f0 TN ull nasortmont in store for immediate dolivery, Warranted suporior W any

thi most snocossful ever adoptod !

MR w0 he
UPON sorroct usioe principies wod no person mn.
without an Inoome whille 36 s Kept h“.h“'fl l»f .\l-.wnu
lawrenoe & Co Tirooklyn Jowenal, April 2 Our

nm mde a not profit of #1000 95 from N« of '
.\v...',“p...,,‘,ll‘ & O tn combinations . gar | RUK

\\'Mi r‘l-.l. RS & © othoer,

. o Tiborty Bursen Naw York,
SR & DUNN, Patentoes| = : WILBRAHAM BROS,
s and bonds | and Sole sturers « ' B for Steal Tube on on S pkt, onch of Vorbonas, 'hlox
malligd groe) oxplaine overyd o [ 1 o e | :")Inlnnvrl- \lh;;:|«.'{;:'l::'|.-r: h-:’h“"‘u ||-: for a‘llrrrnl:\: » ]‘ Double Hollyhooks, ‘~l'rl|u\:1 IICII;IlllIl Nalsutng, u(l‘ ms .n;:m Ave.
T S A | SCHUYLKILL FALLS, PHILA,, PA, | Pauslos, L. D. SNOOK, Barrington, Yates Co., N, ¥, ALA LKL ML

wanted Governmont honds suppiis .
Lawrenoe & Co., Bunkers, 57 Kxohange Fla
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Scientific American,

[MAY 10, 1870.

—_—

gdvtmsmmts.
L.ehw e
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ar Thurwday morning
LEFFEL WATER WHEELS. |

With recent improvements.
Prices Greatly Reduced.

7000 in successiul operation.
FINE SEIW DAMTSLET U2 18T
Sent free to those interested.

James Leffel & Co,
Springfield, O.
110 Liberty St.. N. V.

BAXTER ENGINE FUR SALE.

A second-hand 1 hnrso ;‘m-—er ne, with 15-horse
power buller. ln‘gon be sold cheap.
o-h\(‘ R \\'l\(.

( 0.
67
SCREW

h l i 7 line.
: :::n‘ on ovaro-uﬁl c:w
bout elgnt 'ol\h Io a llne.

City

7 Park Place, N. Y.
PRESSES

STILES & PARKER PRESS CO., .\uddletmm. Ct.

ST l'bf CARY & MOEN ¢

(pq—.—‘

ERY D5 SPRINGS. &

¢ Rl\'OIDS FROM CRAWFORDSVILLE
ect and beautiful. THE GEMS OF

‘l‘llls‘. CA BRK’I’ Send for circular to

). Al BA\GBTT (‘mwfonlsvllh‘ Ind.

EXPOSITIO 'hannp«.lw\!ur-
UNIVERSELLE L\'TI-‘R\ATION.\I B
DE 'aris, Sth Nov.,

STEEL WIRE @ 0

234 w. 29.ST.

1578,

% A3,

COMMISSARIAT GENERAL
ETATS UNIS D’'AMERIQUE.

1 have examined the offi¢ial list of awards at the Uni-
versal Exposition, as rubll-hod by the French Authori-
ties, and tind tant only one Grand Prize was swarded
for Sewing Machines ; that was given to the Wheeler &
Wilson Company of New York.

The Grand Gold Madal und Diploma were delivered w0

me at the Palals de Pindustrie, October 21, and by me at
onee given 1o the rﬂm-unlnln- of that Company at the

Exposition.
(Signed,)

Tl it

Com. General,

Deoxidized Bronze (Patent), supe-
rior to Phosphor-Bronze or any alloy of Copper und
Tin made by any other process. The best thing for
machine and engine journals and any purpose requir-
Ing o frst-class tironze Motal. Tough, hard, llunw{nh-
neous, and of splendid anti-friction quality. Refer-
enoe Lo some of (Swlnn.o-! mschinists and teel works,
Electro-Bronzing on Iron, (New Patent.) Inde.
structible and unchanging by atmospheric action
Upe of those ;mlcnl righta can be obtained on favor-
able terms. PHILA. SMELTING CO,, hila,, Pu.

The George Place Machinery Agency

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

s nf?
Small Tools of all kinds: G

EAR WHEELS, parts
MODELS, and materials of all kinds. (:nalm.'um fn\e.
(.oonww & WIGHTMAYN, 135 Wash'n St Boston, Mass,

U"O‘l'l' LATHES, for Broom, H.akn and Hoe Han-
dles. S. C. HILLS, 78 Chambers 8t. N. Y.

FOR EXPANDING MANDRELS both for Machinists
and Amateurs, send for circular to C. W. LE COUNT,
South Norwalk. Conn.

ESTARLISHED 1564,

JOSEPH C. TODD,

EXGINEER and MACHINIGT. Flax, Hemp, Jute, Rope.
Oakum and Machinery, Steam }n&m« Boflers,

ete. 1 also manufscture Baxter's New Portable Engine
of 1957 A one

Can be seen In operation St my store,
horse.power portabie , complete, $135; two horse-
f horse-power, $250; three
er, §55. xnnnncturtu exclusively by

J. C. TODD,
10 Barelay St.. Sew York, or Paterson, §. J.

Mill Stones and Corn Mills.

HANCOCK INSPIRATUR.

+~ READ THE FOLLOWING TESTIMONY: ..

=
'S 3
OFFICE OF TID)

\II’I‘I((H'UI l'!‘\\ STEA \l~lll|'
IER L, NORTH RIVES

NEw Youk,

COMPANY,

l obrunry 13th.,

HANCOCK INSPIRL \T()l( Co. :
G \Tl EMEN*
It gives mo much pleasure to ankwor and say, the Inspirators applied on the

THE TANITE CO..
STROUDSBURG, PA.

|EMERY WHEELS AND CRINDERS.

LONDON-8 5t
LIVERPOOL,

\mlrmu =t
! I'he To nq.l.

Holborn Viaduet, K. O,
Dhle St
« New York Agent,

GEO, PLAUE, 12 1 Chinmbars st.

ROCK DRILLING MACHINES

*Glaucus,” ' Neptune,” nnd Noreos " of this Hne, and those of the steamors

stea hips* neral Whitney,"
steamships * Go v " of Boston and Gloucester Stoamboat Co., aro all working to our entire

* Ellle Knight " and * Geonge Chaffee,

satisfaction,
Any of the fircmen \ntrusted with running the donkey boflers run the Inspimtors withoat the least difficulty

& a steady and botter supply whon they are put to an extrd tax for steam,
b 'l‘.lil ‘:-‘ < ‘-Ilr::lur:\ d.;'u?\l(holr supply wlmnnl diicalty from frosh wator tanks located below decks and In the
holds of the qi

length of pipe. Very n--pulrull\ yOurs

IERMAN WINTER, Superintending Engineer for Co,

§7 Price list, illustrated cntalogue, and full informntion, on application to

HANCOCK INSPIRATOR CO., 52 Central Wharf, Boston, Mass.

KEYSTONE
Vertical Mill,

Stones made of tho best Fronch
Burr. For Grinding Wheat, Mid-
dlings, Corn, Foed, ete. Priceo as
low as any other first-class MilL
(‘lr\ulur- and prices furnished by

. K. BULLOCK,
1561 l-ulp- Ave,, I'hllndt'lphln Pa.

AIR COMPRESSORS,
HOISTING

G ENGINES ano OTHER
ING MACHINERY;

MA FACTURED BY
GRIFFITH& WEDGE. ZANESVILLE,OHIO.

NPORT—\NT FOR ALL POPI‘OR_\TXO\Q AND
MANF'G CONCERNS.—Buerk's Watch-
man*s Time Detector capable of accumtely con.
trolling the motion of a watchman or patraiman st the
difforent stations --fhlw hom Send for ciroular
J. E. BUERK. P. 0. Box 979, Boston, Mnus.
Beware of buying Inlrinxin,. “cll‘(‘lur\

WJOHNS

Hollys Impmved Water Works.

Direet Pumping Plan. Combines, with other advan-
tages, over older systems, the Iullo\tlm: 1. Secures b
variable pn---ur.- o more rellable water supply for a
})ur;-nu » 2 Le u cost for construction, 5, Less cost
or maintenance Lass cost for daly supply h)' the
use of Holly's lmwn\ml Pumping Machinery.

fords the best fire protection In the world. 6 Lnnn-ly
reduces insurnnce risks and premioms, 7. Dispenses
5,

with fire engines, in whole or In part Reduces fire
department oxpenses. For information by descriptive
pamphlet, or otherwise, address the

HOLLY MANUFACTURING CO,, Lockport, N. Y.

Liquid Paints, Roofing, Bollcr Coverln's

Steam Packin X Shemhmgs, Fire Proof Coahng;
Cements, Sexp ron Descmirrive Pacs Lisr,

H. W. JOHNS MYF’C CO. 87 MAIDEX LANE, K.Y,

Pond’s Tools,

Enzine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

BOILER COVERINGS.

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

AND HI-

HT & PASSENGE
JUEYS k HAN

8SON ROCKESTER ,vr

R P |
Eclipse Engine
Furnishes steam power for all

Adgricultural purposes, Driving
Saw Mills, and 10T oVEry use

THIS NEW

ELASTIC TRUSS

UV cupabape, with SellAdjusting Dall
= uf::u'- ‘adapts Iteel 1o 8l padticns

CGGVL-{SYON‘Q

where a nht-cln.q and eco- ofcwbosr. while no In the
nomical Engine is required. y 8!

Eleven first-class cminms

awarded, including Centenni- s geressuse

al, "6 Refer to No. 7, I=sue of
7. No. 14, Issue of T8, of Sc1-
ENTIFIC AMERICAN, for Edi-
. torial ilinstrations.

FRIUK & CO., Waynesboro, Franklin Co., Pa.
When you write pl edse name this paper.

the Herala is beid securely day asd m‘u. andn ndlalt-n ore-
tain. 1t i3 exay, dermable ud’ Sett by mall, Clreslars

Eggleston Truss. Co.. Chioago, iy

free.

Cigar Box Lumber,

MANUFACTURED by our NEW PATENT PROCESS.

The Best in the World.
SPANISH CEDAR,
" MAIHOGANY,
POPLAR.

(HE DINGEE & CONARD C0’S

ROSES

THE BEST IN THE WORLD,

Gmg nlt: stn'bul Also thin lumber of all other kinds, in,, at corre- |
these lle.uus y Is ;mn j di !f:g sponding prices. Al qualitios. Equa In all respocts to
Plants,suHable Ior lmm-aﬂa!e bloo el 5 | soy made, and ac prices much under any 10 be obtsined

m'"/ max. outside of our establishment. Send for prioe list,

st all post-ofices, 5 Splendid Varie

cholee, a1l 1abeled, for $13 12 for 9235 19 for .3;
26 for $43 35 for 863 756 fur Oxo; 100 for $13.
&%~ Send for our New Guide to Rose Culture —
llustnu:d—and Md:;m“u

Srepay

GEO. W. READ & CO,,
156 to 200 Lewis Sireet, NL Y,

NE

M \£

BLAKE’'S STONE AND ORE BREAKER AND CRUSH!R.

For breaking hand and brittle substances to nn;; size. Endorsod by thoe load! Mining,
Manufncturing, and Railrond corpormtions in the United Stntes and ¥ urv-lnn nunlrlr-.
First l'rrmlnm wherover exhibited, and hundreds of testimonials of tho M-{w
A NEW SIZE FOR PROSPECTIN ND LARORATORY l"h.
T ALL ~rn\r CRUSHERS not mada or Hoensed by u- ocontaining vibmtory convergent Jaws
actusted by a revolving shaft and dy-wheel, aro lnrmwnuu'nl- on our patent, and makors and
i, Users of such will be held accountable.  Addross

BLAKE CRUSHER CO., New Haven, Conn.

We make Burr Millstones, Portable Mills. Smut M
ch.lnﬂ. Packers. Mil] Plcks, Water Wheels, Pulleys, nn:;
specially sdapted to Flour Mills. Send for |

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

"'VI’\' ﬂl?ﬂi VOR "A‘D rur
S om
"'"llEl' = oOR l'll\\ Ef

o 511
Mﬂll"b_

The complete victory snd hi L

ghestl swurds st Lk
haustive Fleld Trial of the Paris Worid's Exhitity
IS together with those st the rest hundred day

the Centennial in 154 sve that th rack
X Y e “hilnes full
maintuln thels reputation se the I«'! I.A.h Mowe r’i‘n?-
made. Do not bay worthless Imv'n'l . when the geny.-
Ine enn be had (of the satne me
GIAHAM, EMLEN .\ PASSMORYE,
‘stettleors and Manufacrurern

31 Murket we., Philnde o
fend for Descriptive Catalogun with ‘,,1,','.'9"‘“' Pa. !

ey

J. LLOYD HAIGH, ‘

Xnnul.nhu-

for )launo«l and \Lm.
Tramwars, Transe:

N Y 3 for ¢

1 "-uw-r

of every deseription,
Elevators, Derricks, Bope

Power, ¢te. No.#l John St
Flans and PEstimates farolsbed

T

ROCK DRILLS. 3PHOSPHOR -BRONZE

- - BEARINGS
‘National Drill - :
05 ”I":"Ta\ngTFETR’?'s"S‘T. Co.| ' PUMP-RODS,

AIR COMPRESSORS 1o be run by Steam, Water P'ower, | AND

or Belt, :
, ,  SPRING WIRE.
’/"'//"" . /H"”/-" Apply to

PHOSPHOR-BRONZE SMELTING CO,
20 Washington Ave., Phlladelphin, s

"‘The 1876 aneclor

TRADEMARKS

SANITARY Qosm l

L3

HERMETICAL

GUARANTEED ABS | TH®E

 Liwited,

F0GARDUS PATENT UNIVERSAL ECCEN
) TRIC MILLS—~For grinding Bones, Ores, Band, Ol

Crucibles, Fire Clay, Guanos, 0§l Cake, Feed, Corn, | Simple, Durable. and Rolishie Requires no spoeia)
and Cob, Tobaeso, suufl, Sogar, Salts valves, Bend for Hiustrted ofrenlar
s, Coffee, Cooosnul, Flaxsesd. Asbest 3 WAL SELLERS & OO Phiing
and whatever can bo ground ) othor milis
r 'aints, Printe Ink 'aste l‘llm Mg, ot 3

g Tor
JUHN W. THOMSON, su »
DUS, eorner of White and Kl 8

7

054N Dean
: Boller

Ste Stamps

TAMES BOGAR.
« New York

DEAN EROTHERS,

INDIANAPOLIS, l\l)

Manufsoturors «

Steam Pumps

Feedors and Pump-
Machinory far ul
pPuUrposes,

N.Y. STENCIL WORKS, .87 N

Lathes, Planers, Shapers

Dredlln, ot and Goar Cuttors, Milling Machipnes, Spocial
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A NEW ESTIMATE OF THE WORLD'S AGE. ‘-.mull quantity of water having been previously ejected into
Geologists, astronomers, and  physicists alike have |the generator by means of a small rubber bulb. Another
hitherto been baffled in their attempts to set up any satis- | notable circumstance is recorded by Mr. Keeley's reporter,
factory kind of chronometers which will approximately | namely, that when the intermolecular etheric substance is
measure geological time, and thus afford us some (‘]4"“’ to | evolved and discharged, “* neither heat nor cold is generated,
the antiquity of our globe. Mr. Millard Reade, of Liver t'nml the elastic force is to the touch, when allowed to escape
pool, has recently contributed to the Royal Society a very | in substantinl form, perfectly dry.” One does not need to
suggestive paper, in which he endeavors to grapple with ”'_“ ""' 8 man of scientific education to appreciate a marvel like
question by employing the limestone rocks of the carth’s | this. Even the common every-day experience of uneducated
crust nxan index of geological time. Limestones have been people will tell them how unusual it is for elastic force in
In course of formation from the earliest known geological ;HulMumiul form, escaping under a pressure of 20,000 1b. to
periods, but it would appear that the later formed strata are | the square inch, to feel perfeetly dry and neither hot nor
more calearcous than the earlier, and that there has, in fact, ‘('uhl. We can account for it only by supposging the inter-

—

been & gradually progressive increase of ealcareons matier.
The very extensive deposition of carbonate of lime over
wide areas of the ocean bottom at the present day is suffi-
ciently attested by the recent soundings of the Challenger.
According to Mr. Reade’s estimate, the sedimentary crust of

| the earth is at least one mile in average actual thickness, of
! which probably one tenth consists of calcareous matter. In

seeking the origin of this calcarcous matter, it is assumed
that the primitive rocks of the original crust were of the
nature of granitic or basaltic rocks. By the disintegration
of such rocks, calearcous and other sedimentary deposits
bave been formed. The amount of lime salts in water which
drain districts made of granites and basalts is found, by a
comparison of analyses, to be on an average about 878 parts
in 100,000 parts of water. It is further assumed that the

exposed areas of igneous rocks, taking an average through-

out all geological time, will bear to the exposures of sedi-
mentary rocks a ratio of about one to nine. From these and
other data Mr. Reade concludes that the elimination of the
calcareous matter now found in all the sedimentary sirata
must bave occupied at Jeast 600 millions of years. This,
therefore, represents the minimum age of the world. The
author infers that the formation of the Laurentian, Cam-
brian, and Silurian strata must have occupied about 200 mil-
lions of years; the old red sandstone, the carboniferous, and
the poikilitic systems, another 200 millions; and all the
other strata, the remaining 200 millions. Mr. Reade is,
therefore, Jed to believe that geological time has been enor-
mously in excess of the limits urged by certain physicists;
and that it has been ample to allow for all the changes
which, on the hypothesis of evolution, have occurred in the
organic world.

THE LONGEST TUNNEL IN THE WORLD.

The Joseph IL mining adit, at Schemnitz, Hungary, be-
gun in 1782 and finished Jast October, is now the longest
tunnel in the world. Its length is 16,538 meters; that of the
St. Gothard tunnel being ;:geo, and the Mount Cenis tun-
nel 12,233 meters. :

The object of the adit is the drainage of the important

i gold and silver mines at Schemnitz. - It furnishes a geologi-

cal section more than ten miles in length, and gives not only
valuable information us to the downward prolongation of
the lodes known in the upper levels, but some new ones have
been traversed, and the entire series of rocks, with their
mutual limits a8 well as modifications and occasional transi-
tions, are disclosed without interruption,

The entire cost of the tunnel was 4,509,000 florins—about
$2,300,000. Its height is 8 meters; width, 1'6 meter, By
the methods of working employed during the last three
years it would have taken twenty-seven years to do the
entire work.

THE POWER OF VIBRATION HARNESSED,

Mr. Keeley has made another advance, and has perfected
what the World describes in small caps as ** AN INVENTION
WHICH SENSIBLE MEN BELIEVE MUST ERE LONG REVOLU-
TIONIZE THE GREAT INDUSTIIES OF MANKIND,"

Mr, Keeley's former generator, which cost him $£60,000,
was found to be inadequate, and has been broken up and
sold for old iron; but thiy expenditure is regretied by none
of those interested, for they know—s0 we read in the World's
three column report—that through it Mr, Kecley has been
enabled to necomplish what he set out to do; which is a for-
tunate eircumstance for Mr, Keeley. By replacing the old
gencrator with a new and perfect one, we are told, Mr. Keeley
has done away with the necessity for storing in any large
quantities the ““ vapor,” formerly so called; and all idea of
utilizing the power on a pressure engine has been discarded,
and an engine has been made entirely new as to its principle.
The engine is called o ** vibratory engine; ™ and the what-
ever it is that runs the engine has been rechristened, receiyv-
ing the expressive name ** intermolecular etherie tance."
This, as our readers will readily perceive, is quite a different
thing from **cold vapor,” and open to none of the scientific
objections to which the Intter was nmenable.

This intermolecular etheric substance has never before
been Isolated either by ehemical or mechanionl means; and
this achievement alone s sufficient to make Mr, Keeley the
greatest discoverer of this age; Indeed of all ages, And,
curionsly, the intermolecular etheric substance appears 1o bo
not more remarkable for its enormous expansive power than
for the vast quantity of it, which is held in unresisting sub-
jection by a little water,  The force locked up in nitrogly-
cerine i8 as nothing to it.  Another astounding feature is the
ease with which Intermolecular etheric substance is evolved

and annibilated at will by Mr, Keeley. A pressure of 20,000
Ib, to the square inch is genorated simply by moving o lever
about twelve Inches long, so as to open and close a four-way

| valve placed within the “*cross bar " of the generator, o

molecular etheric substance, this solid elastic foree, to pos-
8088 o lexture so fine that it passes through the hand inter-
mu!u:ulurly without impinging on the gross matter through
which the senses operate.

It would not be fair, the World writer ohserves consider-
ately, to tell all be knows abopt Mr, Keeley's discovery ; but
he ventures to disclose the fact, for which we cannot be 100
grateful, that ““the force o produced by Mr. Keeley, and
having the wonderful energy stated, can be at once con-
densed 50 as to give a resulting vacuum.” This discovery
cannot fail to be of vast advantage to Professor Crookes in
his researches upon the trajectory of molecules in vacuo,

To utilize the enormous energy of the intermolecular
etheric substance Mr. Keeley, as already stated, has abaudoned
the idea of a pressure engine, and has invented u novel ma-
chine, which he calls a vibratory engine, and which after
much labor he has succeeded in ““ focalizing.” For a descrip-
tion of this engine we are again indebted to the World. The
writer says:

““Its main part consists of a steel disk, about 30 inches in
diameter, having a shaft passing through it. The disk is in-
tended to revolve in a vertical plane. Projecting from the
| disk at right angles to it and near its periphery are a series
| of 288 steel pins about one eighth of an inch in diameter and
| varying in length from about five inches to two and one half
; inches, these pins being highly vibratory. This disk is sur-
rounded with a cast iron casing resting on a cast iron bed-
plate, underneath which are some steel disks that are also
highly vibratory. I venture to say that any engineer seeing
this invention at rest would say that it could not be pro-
pelled.”

But it does go wonderfully, running for hours at a time,
having been started and being kept running by the inter-
molecular etheric substance generated in a second. The func-
tion of the steel pins is, according to Mr. Keeley's explana-
tion, to intensify the vibration of the intermolecular etheric
substance, producing ‘‘a rotary or vertical circle of vibration,”
which circle of vibration runs the engine. By this device
Mr. Keeley says he has succeeded in harnessing the power of
vibration, hitherto, except in music, known only as a destruc-
tive power, against which engineers had to guard with the
greatest care.  To illustrate the terrible power of vibration
and the great importance of harnessing it, the World writer
says:

“Long ago I read of a man who said he conld fiddle a
bridge down, and being jeered at for his presumption, set his
fiddle to accord with the key of the bridge, and came so dan-
gerously near succeeding in his work of destruction us to
convince the scoffers of his ability to do what he said. Mr.
Keeley's motor and engine recalled this story to me, and also
convinced me that the fiddler was theoretically correct in his
boast. Indeed, Mr. Keeley says that it is theoretically pos-
sible to shake down a house with a violin.”

In this statement Mr. Keeley is, as usual, only too modest,
many & man having publicly brought down a house by skill-
ful fiddling.

And just here we may express our conviction that Mr.
Keeley's practical labors have furnished a demonstration of
n theory which we have long entertained as furnishing an
explanation of the conduet of the Emperor Nero during the
great fire in Rome.  Nero fiddled while Rome was burning,
but hedid it to save the city.  The conflugration had reached
a piteh at which it could not be stayed except by surround:
ing it with wide spaces vacant of buildings. Modern fire-
men clear such spaces when oceasion demands by hlowing
down the houses with ganpowder. Nero—the Keeley of his
age—resorted 1o “ the power of vibration,” and called it into
action by means of his fiddle, -theroby leveling whole
blocks of temples and palaces and tenement houses, for
the salvation of the rest of the city. The ignomnt popu-
lace thought be was fiddling for fun.  Those who do not un
derstand Mer. Keeley are liable (o misjudge him fn likemanner.

WHEN ARE LAWS DISCOVERED ,

In his lotter to the ScrENTIFIO AMERIOAN, of April 5th,
Mr. Gary Intimates that the world is not indebted to * learned
professors " and to **Jaboratories " for o knowledge of the
lnws of gravitation, of magnetism, and of uloculc!tx. he
takes pains to specify the names of Newton, of Franklin,
and of Faraday, as if they would exemplify his text, He evi-
dontly thinks that ignorant plow boys have not unfrequentl
broken into these ficlds that are supposed to be
charge of “*learned professors,” and have taught
that they did not know much about their subje
their so-called laws were not laws at all.

But Mr. Gary's knowledge of history is as
knowledge of magnetismand of icity, and | v
him, and perhaps some others, to learn ko -
knowledge wo possess on the above &

 Jowrned professors " and their "MEH




.‘ijﬁiﬁu-ﬂi@nppla was observed to fall; that happened in 1660,

Mav 17, 1879,

st ““Nowton with his apple.” Ttisa mistake to imagiue
“the law of gravitation was discovered in the gurden

The Iaw was discovered in 1683, at the timo when the ealen-
Iations began to assume such shape that Newton beeame un-
able to finish them and handed them over to an nssistant,
The discovery unnerved Newton, but it was not in the gar-
den, but seventeen years after the observation, If Newton
really thought that his discovery was made in the garden,
his emotion was certainly very late in showing itself,

2d. “ Franklin with his kite.” Now what Franklin dis.
covered was not 4 law, but the identity of electricity and
lightoing, an interesting fact that hnd many applications, all
in accordance with what was known about eleotricity, But
Franklin was a skillful experimenter, and nlso knew well
what others had done, and so far was quite unlike Mr. Gary,
who brags that he is ignorant of what others have done.

3d. Precisely the same may be said concerning * Faraday
and his magnets and iron filings." He had then been twenty
vears in the laboratory of the Royal Institution, and he was
professor of chemistry then, and u very loarned professor he
was, 100, in both electricity and magnetism,

4th. **Thepowerof steam.” Now the nnmes of those who
gave attention to that subject and developed the power are:

(1) Hiero, of Alexandrin, a mathematician and natural
philosopher.

(2) Papin, a professor of mathematics in Marburg,

(3) Watt, an instrament maker to the Universityof Glasgow.

So far there is nothing to countenance the idea that con-
ceited ignorance has added to the world’s stock of knowledge
in these directions; but let us see who has done the work and
given us the laws in electricity and magnetism:

Gilbert, Fellow of the College of Physicians, London,

Galvani, Professor of Anatomy, University of Bologna.

Volta, Professor of Natural Philosopby, University of
Pavia.

Ocrsted, Professor of Natural Philosophy, University of
Copenhagen,

Ampére, Inspector General of the University of Paris.

Ohm, Professor of Mathematics, College of Cologne,

Weber, Professor of Natural Philosophy, Gottingen.

Furaday, Professor of Ohemistry, Royal Institution, Lon-
don.

Thomson, Professor of Natural Philosophy, University of
Glasgow.

Maxwell, Professor of Natural Philosophy, University of
Cambridge,

Henry, Professor of Natural Philosophy, Princeton College.

These are the men who have discovered about all we know
aboul thése matters; so itis evident that ““ learned professors
have*done the work, and it was done in ““laboratories.”
When Mr. Gary took his supposed discovery to the late Pro-
fessor Henry, the latter, after listening patiently to his state-
ment, told him to buy $50 worth of books and study up on
magunetism before he wasted more time in experiment, and
to this advice may now be made tbe recommendation that
before he writes any more history of science he be at the
pains of studying it more carefully. E.
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MOLECULAR CHEMISTRY.—No, 1.

The guestion whether matter is or is not infinitely divis-
ible is of no direct consequence to theoretical chemistry, as
we are not in possession of any facts that could enable us to
decide it. 'We do, however, possess evidence that matter ex-
ists in the form of exceedingly minute particles. The poros-
ity of bodies, their compressibility, and their contraction and
expansion when they are cooled or heated, would alone war- |
rant the conclusion that the matter they contain exists in a '
state of division, because it does not fill the space it occupies. |
The familiar experiment of mixing half a pint of absolute
aleohol with half a pint of water and obtaining less thanone |
pint of mixture admits of no other interpretation than that |
these substances consist of particles separated by spaces, and
that some of the particles of one have found their way into
the interstices of the other.

Let us now see how this purely physical conception of mat-
ter will aid us in the explanation of chemical facts.

On analyzing the chloride, the bromide, and the iodide of
hydrogen, we find them to contain for every gramme of hy- |
drogen: 85:868 grammes of chlorine, 79°750 of bromine, and
126588 of lodine. Agnin, these identieal quantities are found
in combination with 89°040 grammes of potassium in each
cuse, und also with 22 080 grammes of sodium in each case. It
uppensrs, then, that 89:040 grammes of potassium are propor-
tional or equivalent (o' 22980 grammes of sodium and to 1
gramme of hydrogen; also, that 85°808 grammes of chlorine
wre equivalent to 700750 of bromine and to 126°533 of
iodine, The analysis of vast numbers of chemicnl compounds |
hus shown these figures to be invarinble, and it has been ns«'
cortained not only that the substances mentioned, but that |
every element has nowelght peculine to itself, which it retains |
throughout ull its numerous compounds, In other words, |
the constituents of o chemical compound are combined in |
fixed unalterable proportions, Thus, pure ehloride of 80+

dinm, no matter how it may be prepared or from what part
of the world it may be obtained, always contains its chlorine
and g sodiom in the pru]mrlhm of 35468 to 22080, Hence
chemieal formule are made to tell us not only what elements
i substonce containg, but also in what proportions they wre
combined.  Chemists have their table of combining numbers,
wod whon they write down the initial letters of clements, ns
for fnstunce 11, they mean one part by weight of hydrogen

tombined with 120688 parts of lodine,

Sreientific dmervican,

To Wenzel and Richter belongs the eredit of having first
recognized the equivalent relations between the quantities of
different bases required to neutralize the same neid, and ulso
botween the quantities of dilferent acids necessary to neutral-
1zo the snme base.

Dalton discovered that carbonie acid contains the same
quuntity of carbon a8 carbonic oxide, but twice as much
oxygen; wlso that marsh gas contains a8 much carbon ag
oleflant gos, but twice as much hydrogen. From these and
many other facts he formulated the following law, which has
been firmly established by extensive investigations, When a
substance combines with a greater weight of another than
the ascertained equivalent or proportional weight of the lat-
tor, it will do so with twice, three times, four times, ete.,
that equivalent, and not with any intermediate or fractional
number. Thus 14:009 parts by weight of nitrogen will com-
bine with 15060, or 2 X 15:060, or 8 x 15060, or 4 x 15:060,
or 5% 15:000 parts of oxygen, but not with 144, 114, 114,
ete., times 15:960.

The explanation of this wonderful fundamental fact of
chemiecal scionce is us profound as it is simple. We have seen
that mattor is composed of particles separated by spaces; we
now learn that these particles have different weights, The
weight of a particle of hydrogen being taken as unity, the
weight of a particle of oxygen will be 15060, of nitrogen
141009, of chlorine 85°368, of sodium 22:980. These ultimate
particles have received the name of atoms, and we retain this
name, not becouse they cannot be further subdivided—an
assertion that would lead us to pure speculation—but because
they constitute the smallest undivided portions of matter
whose nctual existence we have a right to affirm. Without
complicating the present discussion with the details of the
dynamical or kinetic theory, it will be stated, and no doubt
readily conceded, that these atoms must be regarded as the
centers or vehicles of forces, and as subject to the laws that
govern larger bodies of matter. Now, what happens when
two substances combine? The atoms of one simply enterin
the sphere of attraction of the atoms of the other, and arrange
themselves in groups or nuelei, each of which acts asa whole,
and the result is a compound body having new properties.
Now, it is evident that we may have a nucleus composed of
one atom of nitrogen + one atom of oxygen (NO), or of one
atom of nitrogen + two of oxygen (NO;), etc.; but as these
atoms are never divided, we cannot havel N 4114 0. We
may therefore reasonably conclude that the atoms of different
substances possess different weights, and that the combining
or equivalent numbers, determined with the utmost care from
innumerable analyses, especially by Berzelius and Stas, rep-
resent the relative weights of these atoms. What theirabso-
Jute weight may be we cannot tell; all we Enow is that an
atom of oxygen weighs 15960 times as much as an atom of
hydrogen, and so for the other elements. It follows, further-
more, that the combining weights of a compound body must
be equal to the sum of the atomic weight of its constituents,
which clearly explains the discovery of Wenzel and Richter
alluded to above.

Let us now examine the method by which the combining,
or, as we may now call them, the atomic weights of the ele-
ments have been ascertained. Suppose we had analyzed 100
grammes of water and found them to contain 11-11 grammes
of hydrogen and 88-80 grammes of oxygen. The proportion
is evidently very nearly as 1:8; but the question arises, How
many atoms of oxygen and how many of hydrogen are neces-
sary to form the smallest possible quantity of water? If
water contains one atom of each, the combining weight of
oxygen is 8; it if contains two of hydrogen to one of oxygen
(H,0) the combining weight of oxygen is 16; if it contain
two of oxygen to one of hydrogen (HO,) the combining
weight of oxygen is 4, ete. Our analysis does not tell us. 1f
we analyzed all possible combinations of oxygen, and so as-
certained that it never combines in a quantity less than 16
(more accurately 15-960); or if, in a similar way, we found
that water never combines in a lower proportion than 17-960,
we might then safely set down the composition of water as
H,0, or 2 x 141 x 15-060 = 17960, two atoms of hydrogen
for every atom of oxygen. Such a course would, however,
involve an amount of labor and an accumulation of difficul-
ties that would render it impossible in practice. It will be
the subject of the next paper to show how these difficulties
were overcome, and how the way was paved for further dis-
covery. C. F. K.

——— e ;e r— — -

EDISON’S ELECTRIC ILLUMINATOR AND DR. DRAPER'S

EXPERIMENTS THIRTY YEARS AGO.

Now that the publication of Mr. Edison’s patents for elec-
tric illumination bas made the publie acquainted with the
details of his process, it is well to recall what had been done
on this subject many years ngo,

Dr. John W, Draper, 1o a memoir published in the Ameri-
can Journal of Arts and Scionces, 1847, and also in the Lon-
don, Edinburgh, and Dublin Philosophical Magazsine of the
game year, gave an exhaustive examination of this subject,
He used a strip of platinum, brought to incandescence by the
passage of a voltaic ourrent through it, and showed that the
Jight emitted inereases in brilliancy far more rapidly than the
inerements  of temperature.  The strip of platinum,
brought to a proper temperature by the passage of the elec-
tric current, was connected with an index lever, which
measured its expansion. The results thus obtained proved
that the increase in the intensity of the light of the ignited
platinum became very rapid as the temperature rose. At
2,500° Fab, the brilliancy of the light was more than thirty-
six times as great as it was at 1,900%.  This paperis reprinted
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08 Memoir T, in his recently published * Scipntific Memoirs
(Harper & Bros. ).

The facts he had thus obtained he applied practicslly in
the construction of a lamp, At p. 45, in the volume roferred
to, he says:

“ Among writers on optics it has been a desiderntum to ob-
tain an artiticial light of standard brilliancy. The preceding
experiments furnish an easy means of supplying that want,
and give us what might be termed o unit lamp.” A surface
of platinum of standard dimensions, raised to s standard
temperature by a voltaic current, will always emit a constant
light. A strip of that metal, one Inch long and one twentieth
of an inch wide, connected with u lever by which its expan-
sion might be measured, wounld yield at 2,000° Fal, o light
suitable for most purposes, An ingenious artist would have
very little difficulty, by taking advantage of the movements
of the lever, in making & self-acting apparatus, in which the
platinum should be maintained ata uniform temperature, not-
withstanding any change taking place in the voltaic current.”

This memoir treats of the whole subject of the incande-
scence of platinum very exhaustively, measuring the heat
emitted, the light emitted, and its spectrum analysis, Gas
companies and others, interested in the rivalry between elee-
tric and gas illumination, will do well to examine it closely.
Though printed in 1867 the experiments it relates were made
two or three years previously, Subsequently Dr. Draper
used iridio-platinum, and found that he could obtain s much
brighter light because of its greater infusibility. At that
time the method could not be recommended for public use, be-
cause it required a nitric acid battery. The dynamo-electric
machine has of late years removed that difficulty,

AMERICAN INDUSTRIES,—No, 12,
THE MANUFACTURE OF BILLIARD TABLES,

To business men and men of sedentary babits the question
of exercise and recreation is a vital one. Of course there
are endless varieties of amusement that may be indulged in,
some being beneficial and desirable, while others are per-
picious and to be deprecated. Among forms of innocent
diversion, a game of billiards may be commended as beinga
1mild form of exercise which sufficiently occupies the mind
to dispel thoughts of business, while it brings into action
almost every muscle in the body.

Billiards, like every other game or amusement, may be
perverted; but the legitimate use of the ball and cue is un-
dounbtedly beneficial. The game is a social one, and msy be
properly played by both sexes. That it is growing in popu-
larity is shown by the constantly increasing demand for bil-
liard tables and their dppurtenances.

There are now several manufactories of billiard tables in
the United States, but perhaps the oldest and the largest is
that of Mr. H.W. Collender. These works are situated in the
beautiful village of Stamford, Conn. The five story build-
ing, with its two towers and French roof, appears more like
a modern university building than a manufactory.

The basement contains the engine driven by steam from a
boiler in the adjoining boiler house. It also contains the
machinery for cutting and planing lumber, and for sawing
the slate which forms the bed of the table. The offices and
packing room occupy the first floor. Upon the second floor
the broad rails and cushions are made. Upon the third floor
there is a variety of machinery invented by Mr. Collender
especially for the manufacture of these tables. Upon the
fourth floor the various parts that bave been made by ma-
chinery and by hand are assembled and fitted; and upon the
fifth floor the varnishing and polishing are done,

In making the wooden frame of the tuble only the choicest
| materials can be used, and the wood requires three years'
seasoning to insure its staying in place. The corners of the
broad rails are carefully mitered and bored by accurate ma-
chinery, shown in the lower portion of the engraving, on
the first page, and they are fitted to iron coruer picces
having a socket for receiving the leg, All of the cross
pieces are secured by iron sockets, so that when the parts of
the table are fastened together they are not liable to be
thrown out of adjustment by atmospheric changes,

The legs are shaped by the machine shown in the upper
right band corner of the engraving, and are sand-papered by
the machine shown in the central figure. The varnishing
and polishing are of necessity done by hand. A large num-
ber of men are constantly employed in this department, giv-
ing the final touches which render the exterior of the table
attractive, After having spent more than twenty years in
perfecting the wooden frame of the billiard table so that it
would always support the slate bed in a true plane, Mr. Col-
| lender bas devised two forms of iron frume of elegant design,
which support the bed at overy point and are entirely exempt
from any objection that might be brought against wooden
frames. These tables, the * Imperial ¥ and the ** Oceiden.
tal,” are shown in our engraving.

In many poiuts the manufscture of billlard tables
is like that of a piano or first class article of furniture,
but greater accuracy I8 required than in either of the
hranches roferred to.  As an evidence of the superiority of
these tables we may mention that at the Centennial snd the
Paris Exhibitions they took the highest premiom. The
warerooms of Mr. H. W. Collender are at 788 A

| South Fifth strect, St. Louls, Mo,

B MR -
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A Jaraxese ExurortioN. —The second General Industeinl

Exhibition in Tokio is announced for 1881, mh”%
|sus gives Tokio & population of 1,048,000,

Now York; 84 and 86 State street, Chlcago, T ; and | Ny
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TESTING LUBRICANTS. ’lm«\- The time of an experiment is ro wded by an eloc menn position of the governor, the latter establishes & con.
1. which makes a mark upon the b and of paper | tact between the plate, 7 ind the one st the other of the

We give, from Engincering, engravings of a machine em tric clock, \
ployed by the Eastern Railway Company of France for as. every half minuto :
certaming the valne of various labricants, the particular ma The uniform rotation of the disk, A,

contact points, ¢ ¢*, and by so doing eauses x ourrent (o e

i wooured by the | verse the colls of the ono ar the other of the slectro mMAgnets,

chine ilMustrated being one which was exhibited by the com

pany, at Paris, last year. Referring to

Fig. 1, it will be seen that the testing

apparstus consists of a borizontal iron
disk, A, driven ata uniform speed, and
having bearing upon is upper surface
three gun metal blocks, £ £ ¢, fitted to
a second disk, B; this scoond disk be
ing pressod down on that first men
tioned by means of a lever, R, fitted
with an adjustable weight. A small
hand worked lifting arrangement, D,
enablos the waoighted lever, R, 1o be
rised so that the upper disk, B, can he
removed, and the lubricating materinl
10 be tested spread over the surface of
the disk, A,

When the arrangement just deseribed
is in operation it ix evident that the
disk, A, as it revolves, will tend to drag
the disk, B, round with it, the rotative
foree thus exerted depending upon the
pressure oxercised upon the disk, B,
and upon the nature of the lubricating
material betwoeen the two rubbing sur.
faces By connecting the spring of a
dynamomoter to the periphery of the
disk, B, the amount of work absorbed
in frfction during the time that a sam
ple of lubiricant is being used up can be
ascertained, while, the duration of the
experiment being duly noted and the
elevation of temperature rogistered, the
data are obtained for forming a prac-

tical estimate of the value of the lubricant under trial. | electric arrangement explained by the dingram, Fig. 2. This

use of o centrifugal governor acting through the Ingenious | g ¢

: ..,-’, i |
-~ --'

g

e arrangement of the connections will he Tl'llllnj'

e
Rt
ey

Figs, 2 and 3,—TESTING LUBRICANTS,

understood from Fig 2, from which it
will be seen that the positive pole of 5
single cell Bunsen battery s connected
to o shaft, £, on which the (wo electro.
magnets are mounted, one end of the
coils of ench magnet being also con
nected to this shaft The other, or
negntive, Imlr of the lulll'r} i con.
neoted to the spring, », and according
nx the governor rises or falls it is thos
brought into connection with the con-
tact points, gand ¢, respectively, These
points are, in their turn, connected by
wires, one to cach eleotro-magnet, the
contact point, ¢', being connected 1o
the left hand and ¢ to the right hand
electro-magoet in Fig. 2. Thus, if the
governor rises, a current is made 1o
traverse the coils of the right hand
clectro-magnet ; or  eiee versa, if the
governor falls, the left hand magnet ia
brought into operntion  The nl;nft,j,
on which are mounted two electro-
magnets, also earries two loose pulleys,
dt d', which are driven by belts from
the pulleys, d d, on the main driving
shaft of the appamtus, one of the belis
being crossed and the other open, so
that the loose pulleys, d* @, are driven
in opposite directions. On the centra)
part of the shaft, f, a screw is cut, and
a nut, ¢, fitted to this screw carries »
fork acting on the belt connecting the

two pulleys, e e. The upper of these conical pulleys is fixed

The dynamometrical apparatus consists of a weight, X, |arrangement acts as follows: The centrifugal governor, J [on ashaft, which carries also a pulley from which a belt is
slung .b_\' a band passing over a cam fixed on & horizontal | (which derives its motion from the driving shaft of the appa- | led off 1o the fast and loose pulleys, M. This speed governor
spindle mounted on the frame, F, the periphery of the disk,  ratus), acts by means of alever upon thespring, » (see Fig. 2), | is very sensitive, and is found to control the speed well.

B, being also connected to the cam just mentioned, so that | which oscillates between two contact points, ¢ ¢, placed a | Toward the end of the experiment, as the lubricant be-
as the disk, B, is dragged round by disk, A, the weight, X, | very small distance apart. According as the speed of the | comes used up, the friction between the two disks, A, B, in-
is raised. Owing to the form of the cam, the weight, X, | apparatus varies above or below that corresponding to the | creases, and as soon as it reaches an amount greater than the

" amount by which the

. is fixed carries also a small

offers a constantly increas-
ing resistance as it is lifted,
and the amount by which
the weight is raised is thus
a measure of the force
with which the disk, B, is
dragged round; or, in
other words, it is a mea-
sure of the friction be-
tween the disk, A, and the
rubbing pieces, (£, The

weight, X, s mised is re-
gistered as follows: The
spindle on which the cam

pinion, S, which engages
with a rack actuating the
style, K, and thus gives to
the latter s movement pro-
portional to the force with
which the disk, B, is
dragged round. The style,
K, shown to a larger scale
in Fig 3, is fitted with a
spindle, a, provided with
a fork carrying the small
cutting roller, 4, und this
roller, being pressed down
on toacontinuous band of
paper, H, by the counter-
weights, L, marks on the
paper a curve, which
forms & measure of the
frictional grip between
the disks, A and B,

The uniform movement
of the paper, H, is ob-
tained by means of a worm
mounted on the driving
shaft, U, of the machine,
this worm gearing into a
worm wheel, V, fixed on
a spindle carrying a cylin-
der which forees the band
of paper against & second
divided cylinder. This
Istter cylinder receives a
rotative movement by gear
80 proportioned that the
strip of paper Is advanced
one millimeter at each
turn of the disk, A, while
an inking apparatus, G,
also driven by gearing, en-
ables the millimeter di-
visions to be printed on
the band of paper us it

Fig. 1.-MACHINE FOR TESTING LUBRICANTS.

resistance offered by the
weight, X, the disk. B, is
carried round, and a stop
on it comes into contact
with the abutment, R, the
detent, Q. being at the
same time operated upon
and the weighted lever, P,
liberated, this lever, as it
falls, moving the driving
belt from the fast to the
loose pulley, and so stop-
ping the apparatus.

The curve drawn on the
traveling paper indicates,
by its greater or less regu-
larity, the general be-
havior of the lubricant
during the experiment,
while it also affords a
measure of the coefficient
of friction. The diagram
also indicates the duration
of the experiment,

The residue left on the
surface of the disk, A,
assists, by its appearance,
the deductions regarding
the valueof the lubricant.

IS T
Ether with Cod Liver
w.

The fact that cod liver
oil cannot be tolerated in
a very large number of
cases where the use of the
remedy is indicated, Jed
the New York Therapeu
tical Society to refer to 8
committoe, for investign
tion, the claims of Dr
Foster, who first suggest
od the combination of the
oil with ether as a moeans
of overcoming the diffi-
culty. The commitiee,
after an examination of
94 cases, report that the
ovidence before  them
warrauts the conclusions:
(1) That the addition of
ether to «od liver oll, in
about the proportion of
fifteen minims to cach
balf ounce (or an equiva-
lent amount of Hoffman's
anodyno instead of ether),
will succeed in the vast

i s
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majority of cases in enabling the patient to take the oil, even
though it previously disagreed; (2) that in some cases in
which the oil still disagrees after the addition of the cther,
the difficulty may be overcome by giving the cther sepa-
rately from fiftcen minutes to half an hour after the oil is
taken. No facts were laid before the committee from which
‘they could judge as to whether the otherized oil is superior
10 the plain oil in its ultimate cffect upon nutrition; sup-
posing them to be equally well tolerated by the stomach.

—

E A FEW NOVELTIES,

The accompanying engraving represents several simple
inventions recently patented in the United States. Most of
them are of the class that sell for a few conts—a class of in-
ventions that are, as a rule, more profitable than any other.

Fig. 1 shows an improved candlestick Invented by Mr,
Jobn Frick, of New York city. It is composed of three
parts, two of which cross each other and form the base and
support for the candle; the third, the disk, is slotted radial-
Iy to receive the crosspieces, and has n turned-up edge for
retaining any tallow that may drip from the eandle.

A ‘ean opener is shown in Fig, 2; the knife used in it in
Fig. 3. This instrument consists of a frame which receives
the top of the can, having attached to it & handle and ear-
rying the small knife, which cuts the cover as the opener is

turned on the top of the con. Mr. T, F. Wilson, of Wash-
ington, D, €., is the inventor of this device,

A fountain mucilage brush, the invention of Mr. J. B,
Davids, of New York city, is shown in Fig. 4, Tt consista
of a brush adapted to a bottle, and provided with a tubular
handle, having on its upper end an elustio bulb for contain-
ing mucilage or any other liguid to be applied with the
brush, By compressing the clastic bulb and dipping the
brush in the liquid aud then allowing It to expand, the liquid
is drawn into the bulb through the hollow brush handle, n
smull hole being provided near the lower end of the handle
to admit the lquid.

The improved weighing scoop shown In Figs, 5 and 6 was
recently patented by Mr. John Berks, of Ogdensburg, N, Y,
It bis o spring balance in the handle, and s gradunted so
that it may be used for measuring o8 well as welghing

An im{-rmml nozzle for holding dies in the process of
hardening is shown in Fig. 7. It is the Invention of Mr
Joseph B. Harmstend, of San Franciseo, Cal. It Is cape
clally designed for use in mints, The face of the die is
bardened first, the back being protected by the inwardly
projecting rim.

Mr. L, (&, Mumford, of San Francisco, Cal,, hus devised o
vork extructor, shown in Fig. 8. It s made wholly of spring
shioet metnl.  Tts construction, ns well us the manper of using,
will be readily understood by reference to the engraving

Mr. Varn A. Quinby, of Memory, Towa, the inventor of
the free compress shown in Fig, 9, claims that by applyiog
e compry . 80 & to prevent the return of the sap to the
rools the lim!
would, and will I
Fig « hand corn sholler invented by My

Grims Ind

will mature much earlior than they otherw ise

or fruit earlier and In greater quantities

10 «h George

W of Bluffton It conslsts In o ring, provided

Scientific American,
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with two or more rows of inwardly projecting teeth, and | with the competitions of life that it is scarcely traceable
having & handle by which it is manipulated. The sheller| Wehave always found that men whose necessities force them

is held by one hand, and the ear of corn is thrust into it and
turned with the other hand.

A simple and efféctive wrench for holding fruit jars while
the cover is applied or removed, is shown in Fig. 11. It is
the Invention of Messrs, D, Sherman and G. D. Dudley, of

to bend their energies to work are the men who hold them-
selves well in hand, and that other men usually have little
power of application; that is, the classification does not dis-
tinguish between edueated and uneducated men, but be-
tween working and non-working men. In the list of men

Lowell, Mass., and it consists of two handles connected by | who have attained success or contributed notably to the

# band which passes around the jar,

The inventors prefer | world's advance, it will not be found that those who have

to use wood in its manufacture and to make it entirely of'cxhihilcd remuarkable mental power and intellectual self-

one plece.

command are specially on the side of the university class.

The bottle stopper shown in Fige. 12 and 18 is the inven- | Three of the most conspicuous men in English philosophy

tion of Mr. C. G. Hutchinson, of Chicago, TIL

It con- | and science—Herbert Speéncer, Huxley, and Tyndall—have

sists of a wire loop of peculiar form, having attached to it | developed their remarkable powers from the impulses of

a rubber disk which acts as the stopper.
bottle stopped; Fig. 13 shows it open.
- - - et —
The Discipline of Education.

Fig. 13 shows the | their natural gifts and not by the aid of college discipline or

classical guiding. Perhaps their labors would bave been
easier under s thorough preparatory course—this is not easy
to gainsay—but the fact remains that in the pursuit of their

A great deal that is said about the importance of classical | several ends they have brought their mental forces under
education as a discipline of the mind largely disregards the | complete and perfect control. Necessity is the great master,

operation of ordinary duties in this direction.

We can | and it operates on all classes of society—it gives the power

imagine that a young nobleman, so situated as to be above of concentration to the lawyer, teaches the physician to be
or beyond those compulsory circumstances that force the 1 self-contained and studious, gives efficiency to the pen of the
average man to cxertion, would without the discipline of a writer, drills the bookkeeper and the clerk, and trains the

college educa“on fall into very loose and idle mental habits. | hand of the artisan.

College training 18 with him the only thing that will teach
him to govern his desires, to concentrato his attention, and
to bring his mind under the control of his will, Without
the obligations and stirmulus of college life he would be
likely to develop Into & very slothful and self-indulgent ma-
turity, with little command over his faculties and little in-
¢linntion to exercise them. It is this fact, we apprehend,
that les at tho root of nearly all the utternnces that we hear
upon the subject—utterances that are for the most part tra-
ditlonal, that are borrowed from the highor ranks of Eng-
lih Mo, and which are derived from observations purely
speciul and Joeal in their eharacter,  They apply with equal
force to w smull proportion of our own people, It belng ovi-
dent that young men of wealth would sink fnto marked in
forlority If educational discipline did not extend well into
tholr manhood, But we are convineed that the require
moents of the sohools, the mental training which comes of o
didy of the anelent lungunges and the higher mathomatics,
wre far from belng so completely disciplinary o the ordinary
The Inwyer
in his practice soon gains the power of concentration, and
I fulrly compelled to bring his mind under the contral of
hig will, his diseipline bolng more tharongh, more exacting,
more sustalned, than any that ean be fnvented by college
The dully experience of the physician s Hkewisg
oMeient in bringing all the functions of the mind into sub-
ordination and under control. It 18 only by sustained effort
and severe concontration that the man of lettors can succeed;
the painter and the poet are helpless if their intellectunl
powers are not fully at their command. It will be said bere
that the exact purpose of college discipline Is to prepare men
for these oxncting duties,  But in our observation tralning
nt college bears so smill & proportion to that which comes

l'\|“‘lil'l|l'l'>\ of the |lrnf|'\-illll~ and thoe teades,
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It is an ever-present and most exacting
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schoolmaster; and, as with an immense majority of people
this schoolmaster begins his lessons in youth by means of
the struggles and burdens of life, and continues them with-
out relaxation to the end, the discipline within certain limits
is complete—the self-control being general, but the profi-
ciency lying, in each case, solely along the line of experience.
—Appletons’ Jowrnad,

D et r—
The Formation of Character.

There is a practical as woll as a scientifle basis for the posi-
tion tuken by the Rev. Phillips Brooks in o rocent discourse
in this oity, namely, that the law of eyolution rules in the
mornl as well as in the physical world.  Nature does not ere-
ate, but s slways developing.  In Inst summer's roots nature
finds the germ for next summer's verdure,

“If somebody should give me o dismond to earry to
Europe, 1 can know exsctly how much would bo lost to the
world were I to drop it into the sea; but if a seod should be
glven me, 1 can only regard it with awe ax containing con-
cenled within it the food of untold generations,  That Is the
difference between looking at truth asa diamond or ax a seed
—i8 final or gorminal.

“Iu all training of character, continuity und seonomy must
bosupreme.  Thenotion that character Is spontaneous is held
by most people in the earlier portion of thelr lives, and is
wrong.  When they discover this, nine tenths change to the
other oxtrome.  This is wrong too. Hosts of young men
think that thelr character will formn of Iself and that they
will necessarily become better as they grow older.  Hosts of
ald men believe that their character s fixed and that it is fm-
possible for them to become better,  Such bellefs are foollsh,
Poople are also wrong in thinking that %ﬂn put off thele
bud traits and put on good traits. The ald fallures cannot




be thus transformed, but out of the old habits new can be
formed. This is what many a poor creature needs to know.
“We must make what we aro to be out of what we are

already."”

Machinery In Amerioa,

In our leading remarks last month we endeavored to show
the important part which machinery may be made to per-
form in enabling us to oust all competitors from our own
markets, and in enabling us to make a profit and still under-
sell in countries where protective duties have been increased
on the importation of English manufactured goods.

Our remarks have met with some attention from some of
our most deservedly distinguished men, and the question at
jssue has chiefly turned on the patent laws, Are cheap pat-
ents good for tho trade of the country? Lord Selborne
says “*No.” Wesay *“ Yes."

The United States of America already possesses cheap pat-
ent laws, the cost of obtaining a complete patent there only
amounting to £18 and upward, against £190 in this country
at the present time, and it is therefore a fair argument to
consider what advantages these laws give to the manufac-
turers in the States. Taking this standpoint, we assert at
once that their power to compete where they now do with
English makers is traceable to the perfection of their ma-
chinery, and that they owe their perfect machinery to the
stimulus given to ingenuity by their cheap patent system.

We must remember that the manufacturers in the States
have to pay dearer for their coal, their iron, and their labor
than their English competitors; they are further handicapped
by heavy protective duties; and we ask, therefore, what is the
explanation of their advantage over us? How is it possible
for them to undersell us in any one item if we have such es-
sential advantages to start with? Let us hear what Mr.
Thomas Brassey, M.P., has to say about it. Lecturing in
January, 1878, on the comparative efficiency of English and
foreign labor, he urged that we have much more to fear from
the highly paid labor of America, which brought labor-saving
machinery and mechanical skl to such a high degree of perfec-
tion [the italics are ours] than from the lower wages of the
Continent of Burope. Referring to the success with which
the Americans have competed with usin the making of small
arms and locomotives, he says:

“Tt would at first sight seem incredible that our engine
builders should have been beaten in a ncutral market with
no hostile tariff. Anyhow, it would have been expected
that, if we were beaten, it would have been by the Belgian
or German makers, who command an ample supply of labor
at comparatively low rates. The contrary, however, has
happened, and it is a country where labor is paid at rates
unknown in the Old World which has supplanted us. We
have been conguered by the mechanical gkill of the em-
ployer in devising labor-saving machinery, and by the in-
dustry and energy of the workmen, who, if they have earned
high wages, have worked longer and more industriously
than many among our own mechanics have been disposed
to do.”

The above remarks were quoted in a paper by Mr. A. J.
Mundella, M.P., read before the Statistical Society, Febru-
ary 19, 1878. The paper dealt with the question, ‘“ What are
the Conditions on which the Commerecial and Manufactur-
ing Supremacy of Great Britain depends?” Mr. Mundella
used Mr. Brassey's remarks to show that American skilled
labor is equal to English. We think, however, that it has a
great significance in connection with the cheap patent sys-
tem, as that alone accounts to us for the stimulus to Ameri-
cans to be always inventing and producing the perfected
labor-saving machinery which Mr. Brassey speaks of.

In further considering the comparative efficiency of Eng-
lish and American labor, Mr. Mundella himself incidentally
touches on the importance of the machinery. He says:

“The American under equal conditions will produce
nearly, though not quite, as much as the Englishman.
Wherever I have found him producing more it was due to
his having been furnished with better machinery and appli-
ances to work with.”

In the discussion on Mr. Mundella’s paper, Mr. J. B.
Btown, who stated that he had given a great deal of atten-
tion to the question of the comparative efficiency of Ameri-
ean and English labor, said:

““ Everywhere he went in America he found the manufac-
turers were in favor of protective duties. A large number
of the most intelligent of them said they would willingly
yield a great portion of the tariff at once, becanse the Ameri-
can workmen and the improved American machinery could
hold themselves against the world. . . From his own
experience, he found that the American machinery on the
whole was superior to the English, quite as well made, gen-
z'::y more ingenious, and more successful in saving manual

ok

Another speaker (Mr. H. D, Pochin), said:

“There was a time when our workmen were equal o any
workmen in the world; but any onn acquainted with the
facts would know that in certsin classes of machinery we
were outdone by the Americans, not because they had
greater skill than our own workmen, but because of the
spirit that was abroad among them, and the doctrines that
were being instilled Into them.”

The foregoing testimony to the efMciency of American ma-
chinery fs all the mare valuable for our purpose hecause of
its incidental chamcter. We find our point further sup
ported in an article which appearcd I the Fortnightly Revicw

Scientific Dmerican,

petition.” In it, the writer, after referring to the small army
required by the United States of America, and the room for
immigration, says:

« If there is any force in this reasoning, our competition
with other manufscturing countries in supplying neutral
markets with manufactured goods will not be compassed by
low rates of wages paid to our factory operatives, or to the
working people engaged in our metal works and other oceu-
pations, but first, by obtaining and keeping such an ad-

and machinery as shall make high wages consistent with a
low cost of production.”

We think the evidence we have quoted clearly establishes
this one fact that, although paying higher wages, and pay-

able to compete in neutral markets with certain classes of
goods, simply and entirely owing to having betler, . e, more
productive or more economical labor-saving machinery than
we have in this country.

Now we come back to inquire how it is that the Ameri-
cans have better devised machinery than we have. The an-
swer we have to this serious question is contained in a sim-
ple remark made to us once by an intelligent workman, who
had been in the United States: ‘‘ You see, in America you
can get a patent for £10 or so, and every ono thinks how he
can invent something.”

The future manufacturing and commercial supremacy of
this country depends to a greater extent than will ever be
imagined by a superficial observer, on our keeping ahead in
the excellence of our machinery and appliances. We have
seen how the superiority of the American machinery
enables the masters to pay high wages for skilled labor.
Why should not England and English workmen have the
same benefit? The remedy lies in our own hands. Let us,
for the sake of trade, meet America on its own ground, and
practically free ingenuity from taxation. Let there be no
greater cost for protecting inventions than is readily payable
by any saving workman. Let the people agitate for cheap
patents, so that the humblest inventor may be able to pro-
tect his invention and recoup himself for serving his coun-
try, and we venture to predict that our machinery and ap-
pliances will be so perfected that no country will be able to
compete with us in a single article worth mentioning, and so
the trade of the world will flow unreservedly into our hands.
—The Machinery Market.

American Meats in England.—A New Process for
Preservation.
The Farm, published in Dublin, Ireland, in discussing the
subject of importing live cattle into the British Islands,
says: The carrying of live cattle over great distances by
sea is surrounded with difficulties, which may, no doubt,
be overcome, but which cannot be done away with entirely,
and, so far as our present experience has gone, it seems cer-
tain that the' necessities of these islands will, more and
more, require to be supplied by improvements in the pro-
cesses for the collecting abroad and for the carrying of dead
megt.,
Alluding to the present traffic the writer says: For some
time past American beef and mutton have been largely im-
ported into this country. In Liverpool alone, frequently
there arrive in one week consignments amounting to over
5,000 guarters of beef, 1,500 carcasses of mutton, and 1,000
pigs. When the carrying of dead meat first commenced en-
deavors were made to preserve it by freezing it while quite
fresh and keeping it frozen until the time when it was to be
used. This, however, turned out very unsatisfactorily.
First, it was very difficult to freeze the meat and to keep it
uniformly frozen for a great length of time—ten days or
more; and in the next pluce, it was very soon found that
meat which has been frozen undergoes decompositon with
extraordinary rapidity as soon as it is thawed. No doubt,
the cellular texture is broken up by the freezing process in
such a way as to favor decomposition if once commenced.
A great improvement on the “ freezing process” was in-
troduced two or three years ago. The animals are
slaughtered under the best conditions as to health and clean-
liness. The carcasses, having been quickly cleaned, cut up,
and covered with a loose pack eheet, are hung in a chamber
which is kept cooled with dry air, at a temperature not so
low as that of freezing, but at about 35" Fah., which is three
degrees above the freezing point.  Until now this has been
effected by supplying the meat chambers with air that has
been passed backward and forward through tubes which are
cooled in a chamber packed with ifce. A steam engine
forces or draws air through these tubes, and throws it into
the meat chambers. In passing through the tubes the air is
thoroughly cooled, and the moisture which it possesses is
at the same time removed, condensing in the tubes and being
allowed to run away. When it enters tho slightly warmer
meat chambers it is both sufficiently cold to keop down thelr
temperature, and sufficiently deprived of moisture to be
comparatively dry.

The carrying of meat by this process has been most suo-
cessful. Not a eargo has been lost, we believe. It is neces-
sary to carry u spare supply of ice to provide against acel-
dental delays.  The extra fce can, however, be sold at o falr
| price, though ice machines in this country have made
foreign ice much less valuable,

Very recently n machine has been constructed in Glasgow,
at the Finnieston Engineering Works, and has been tested
| with the most satisfactory results, A large chambor in

:
yanced position in the application and use of improved tools

ing more for materials, the manufacturers of the States are |
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| of about 35* for several weeks at a time in the antumn of
|1878. At the end of the time the meat proved to be per
[ fectly sound and good; and it remained so after being taken
| out of the cooling chamber and kept for several days. Sub-
| sequently an experiment was commenced in which the
chamber was maintained for a long period, about three
months, at a temperature close to the freezing point, with
the hope of being able to import dead meat from Australia
and New Zealand: These experiments are still being car-
ried on, with results which, up to the present time, are quite
satisfactory. It is the invention of a Mr. Coleman.

The principles of the machine may be briefly explained.
When air is compressed it becomes heated. This is very
commonly shown, as an experiment, by means of an air
syringe, in which the ordinary exit is closed with a stop eock.
When the piston is suddenly forced into the barrel by a
blow, the air contained within the barrel becomes com-
pressed, and is heated to 50 high a temperature that a bit of
German tinder placed within the barrel can easily be set on
fire. Conversely, if a quantity of highly compressed air is
allowed to expand, doing work against pressure in expand-
ing, it becomes cooled. Mr. Coleman’s machine depends
for its action on these principles. Its object is to obtain a
large quantity of highly compressed dry air at alow tem-
perature; to allow the air to expand, not merely rushing off
through a stop cock, but to expand doing work such as is
done by steam in a steam engine—under which circumstances
the air becomes cooled in proportion to the work it does;
and, finally, to throw this cooled air into the meat chambers.

For this purpose, air, at ordinary pressure and tempera-
ture, is drawn into a set of cylinders, and then compressed
suddenly. During the compression a-great amount of heat
is developed, and this bas now to be got rid of. Accord-
ingly, water is injected in spray into the compressing cylin-
ders, and the compressed air is cooled down to the tempera-
ture of the coldest water.

The next process is to remove the water, and at the same
time to cool down the compressed air still further before the
expansion is proceeded with; and a part of this process is
most ingenious, and most interesting from a scientific point
of view. First, the air is thrown against a set of disks per-
forated with very fine holes, and in passing through this fine
grating, a large proportion of the water which isheld up by
theair in very minute globules is then taken fromit, and is
allowed to run away through cleverly devised valves: but,
further, the air, still at high pressure it will be remembered,
is conducted up by slanting zigzag pipes through the meat
chamber and brought back. Now, the meat chamberisat a
very cold temperature, and the air in being carried through
it is being reduced down to the temperature of the chamber,
and it is then brought back to the engine to be still further
cooled in expanding from its compressed state. In this lies
one of the great theoretical interests of the process; for it
will be noticed that there is no limit, except the practical one
of construction, to the cooling effect to be obtained. Let
one cooling machine be connected with another, and a third
with the first mentioned, and so on, each one working from
the cooled chamber of the one that precedes it in order,
and the cooling can be carried on indefinitely. 'We should,
of course, be met by difflculties as to conduction of heat
by the materials used, and as to loss of chilled air by leak-
age, but the conception is highly interesting.

The passage of the compressed air through the chilled
zigzag pipes has another important use.  Any moisture still
contained by the compressed air is condensed, and trickles
back through the tubes which are slanting upwards. It is col-
lected at the bottom, and passes away through proper valves.

The very cold dry air, at high pressure, is now brought back
to the engine which drives the whole machine. This engine
is an ingenious compound engine. It is worked partly by
steam and partly by the highly compressed air, The steam
piston and the air piston are both connected to the movable
parts of the engine, and each does a portion of the whole
work. The cylinders for steam and air are, of course, quite
distinet. The part of the engine driven by steam we need
not refer to; it is with the expansion of the air that we
are concerned here. It is allowed to enter the cylinder at
high pressure; doing so, it forces the piston before it
expanding and doing work. When, by expanding, it has
come down to atmospheric pressure, it is intensely cold, and
it is then allowed to escape from the cylinder through pro.
per valves during the back stroke of the engine. It is passed
forward by tubes, which are covered with felt, or some non-
conducting material, to prevent loss of cold, and allowed to
enter the meat chamber,

There are a great many beautiful and ingenious details in
the construction of the machine to which it is impossible to
refor in this notice, Among the practieal difficulties that
arose in the working of it was tho lubrication of the air part
of the engine. Al the oils tried became frozen and clogged
the moving parts.  The lubrication s now effocted with gly-
cerine, which does not freeze,
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Discussisa the causes of the deprossion in English trade,
tho Pall Mall Gazelte remarks that the substitution of stecl
for iron by the Bessemer process, und still more by the elimi-
nution of phosphorus from the Cleveland ores (mow p !
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nccomplished) is a revolution as great as hm,wm

inventions of Crompton and Arkwright. It mean
probably, the total decay of the iron qgha Nor
South Wales, of Scotland, and of a large part ¢

shire. Tn the end it will largely beneflt
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for March, entitled ** An American View of American Com- l which dead mest was suspended was kept at & temperature | traosition is full of suffering.
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Scientific Amevican,

Patent OfMice Report for 1878,
Bummary of the business teansactions of the United States

. mw AGRICULTURAL INVENTIONS,
~ Mr. George L. Gifford, of San Autonio, Texas, hns in.

DISINFECTION,
The State Board of Henlth of Massuchusetls have Intely

‘yenled an improvement in gang plows, in which a number | Patent Office for the calendar year ending December 81, | given to the public the following useful information on the

‘of plows ave conneoted with a single beam, and placed go | 1878, us shown by the annual report of the Commissioner of
‘that parallel furcows arc thrown up.  The plows may bo | Patents to Congress:

‘adjusted to any desired angle. AUVPLICATIONS RECEIVED, PATENTS ALLOWED, ETC,
‘An improved grain drill, for drilling wheat and other

NS Applleations for patents, Ineluding deslgns. . ... oo 20,200
_grain, has been patented by Mr. Perry E. Browning, of ﬁpyllc:nl{onn ?,T”'IM;‘I“ n= p:mmln ................ o :;?
Browningsville, Ky. It may be used upon inclined ors un- e e it Jt T 0 bbent
TR istrib d unifo 3 (.‘nvnulnlllml.““.'. 2,750
eveng nnnd, d u“ns the' s rmly under all cir Patents expleed durlng the yoar, oxelusive of designs . 2,:"7
cumstances. lA’tllh'lllllnt\'vlllll}vld !m‘ mm'- myu;vlnl rlur llml}(fcc. dveves ) ?_I_

Mr. Albert H. Mason, of Niles, O., has devised an im-|  Tiutlo marks registared e oo e i
13 N T R wee 1,450

srevnd: Applications f Inteatl {7 S e S Y P s ive. 400

proved Hay elovatar, which may be suspended from tho top | QBB afMered orrrs e o i fres

of the barn, and is so arranged that it will 1ift the hay from
the wagon and deposit it in the mow for distribution.

A wagon body, which may be readily converted into n
rack, has been patented by Mr, Levi Talcott, of Minetto,
N. Y. The matter of arranging the parts so as to form

Number of patents issued to the several States and Terri-
tories, with the ratio of population to each patent granted;
nlso the number of patents issucd to subjects or citizens of
foreign governments:

either a wagon body or wagon rack is very simple. ?2 -0
An improved device for remoying and collecting bugs BrATHS AND TRINTTONIES. ig i3
from vines has been patented by Messrs. George W, Wood #B 48
and Charles H. Smith, of Faribault, Minn. It consists in =
an apparatus mounted on wheels, and having wings for . = %5568
gathering the tops of the plants and shaking the bugs into a | Arizona Torritory. ... o.0000 000 U 2 4520
receptacle from which they cannot escape. e e RO colom | e
=S e Cotmectieit: ] 101
Con cut, §
THE DETROIT RIVER TUNNEL AND BRIDGE, g:koﬁ Territory. K 250
The beginning of the railway tunnel under the Detroit Dlstrict of Golambia .~ w11 146 08
River, below Detroit, was formally celebrated April 23, It ;mﬂ 10 6?(%
was originally intended to prosecute the work by the coffer- | 1daho Torritory . 7,400
dam process, but the plan was disapproved by the Canada | Indban o..0 00 5 z:gnﬂ
authorities because of the threatened obstruction to naviga- | joN5. oy i
tion. 1t is now proposed to construct the tunnel by boring, thnﬁc 1;3 g:uo
though the results of the initial operations were not encourag- | Maine. re. v 140 it
ing. The rock, a soft limestone, was found to be so broken A e oy it
by fissures and so full of wateras to'raise a doubt as to the mch!mm Ciiee 8& 3,036
possibility of completing the work by boring. A fair trial ms:,':::?u;:l'.'.'.'. .......... 23 2?2%
will be made, however, and the hope is that the plan fiest | Jlssourt. e .. fis o
proposed will be consented to in ease of failure by boring. e S 50 2,450
When completed the tunnel will greatly facilitate the busi- §:§:?ﬁ{;{iﬁfrh ..................... 3;) :}:Eg
ness of the Canada and Southern Railroad, and will control | e Sersey . e 3 so:g"e‘:
the southwest traflic. Now YOrk... .ioeies 2,590 1,685
The bridge project is designed to connect the Great West: | Bure: CAroli. .ocovveeese s 1,00 o
ern and Grand Trunk Railways of Canada with the Northern i e A POS { o 3.??3
Michigan and Michigan Central Railways at Detroit by cross- | Rhode Island ‘100 1,143
ing theriver a short distance above Windsor, where Belle | o Gl a 1y
Isle divides the stream into two channels. e o 13!,’ "'3,’,3
The bridge will extend from Hamptramek, on the Michi- \:crmont....? 100 3,082
gan shore, to Belle Isle, and will have o draw of 300 feet; }J.’ﬂﬁ‘“'nm us 1‘,’:%
and from the island it will extend to Walkerville, on the wrto .lrslnh ........ 5 -.'ﬁi’ z:gig
Canadian shore, a distance of 2,500 feet. In the latter dis- | Wyoming Tereitory ® 8 1,138
tance there will be three drawbridges, of 300 feet each, leav- | fhiled g;‘:gﬁ:“; __________________________ : e
ing, excepting a pier in the center, 600 feet for navigation. o ==

It is claimed by the promoters of the bridge that two sets of
boats can pass at one time within each of the 300 feetdraws. |  Of the patents, including designs, there were granted to
The bridge will be 14 feet above waterlevel. Thedraws can . the—

be swung within four minutes. The bridge will command | (_‘i*li)unn offtgc Un;;;d $utlm.l o Ganne ot 12,354
a view two miles distant on either side, and the current will ] B O e T TIAID, TROMTIME WA <=3 L
:ztol;ee nre;x‘:rkably rapid. It is said that the bridge will be T o oo et

THE PATENTEES' PROTECTIVE ASSOCIATION. Germany’s Subterranean Telegraph System.
During the congressional contest over the proposed alter-| The system of subterranean telegraph wires designed by
ation of the patent laws last winter, the SCIENTIFIC AMERI- the Postmaster General of the German Empire will be com-
cAN received from inventors throughout the country not a | pleted, according to present arrangements, in a year and a
few communications suggesting and urging a union of in- ' balf. Two lines will then traverse the empire diagonally;
ventors and patentees for the better protection and advance- the one running from northeast to southwest, from Konigs-
ment of their rights and interests. The opinion of the paper  berg to Strasbourg, the other from northwest to southeast,
was freely expressed that a quicker and surer method of pro- from Hamburg to Ratibor, a town in the extreme south of
tecting patent interests would be through immediate indi- Silesia. These two main lines will cross one another in Ber-
vidual action, by which the sentiment of the people could ' lin. In the west of the empire a subterranean telegraph will
be brought to bear on their representatives in Congress. " run in a curve from Strasbourg through Cologne to Hamburg;
Fortunately the threatened subversion of the patent system  in the east unother line will connect Kénigsberg with Rati
was defeated in the House, mainly, we believe, in conse- | bor; and finally, a cable will traverse southern Germany,
quence of just such personal efforts forthe enlightenment of | running generally east and west, though apparently the ©x-
Congress as we had urged. | act route for this last telegraph has not yet been definitely
The desire for union among patentees, however, seems not | decided upon.  When the proposed system is completed,
to have been fruitless. At a meeting in Louisville, Ky., in therefore, all the fortresses and commercial towns of any im-
February, an organization of patentees was begun, snd the ' portance in Germany will be connected with one another by
following preamble was adopted: | subterranean wires. The cable first laid down, that from
“ Whereas, The unparalleled progress which, in a gingle | Berlin to Halle, hus been subjected to the severest scientifio
century, has raised the American people from a dependent | tests, and the results have been most satisfactory, A great
colony to the foremost rank among nations, is largely due to  advantage of the subterranean system is that it avoids all in-
the genius of her inventors, stimulated by liberal patent terruptions by storms.
lnws: ot
“ Therefore, We do hereby organize under the title of the The Telelectroscope,
* Patentees’ Protective Association,’ o protect the interests of | We have recently on one or two occasions alluded to the
inventors, and nll others interested, under the patent Iaws of telelectroscope imvented by M. Senlecq, of Ardres. We now
the United States, and to guard the public aguinst imposi-  have before us some very ingenious and curious applica-
tion, that no discredit may rest upon our national patent | tions of selenium, in which its peculiar property of changing
system.” | its electrical conductivity when exposed to light varying In
The Hon, Eugene Undwood was elected president; and |intensity is utilized. The several devices are the invention
the secretary, Mr. I Burkhardt, writes us that the design lof Mr. George R. Carcy, of Boston, Mass Perhaps the
is to form, eventually, a natiopal association of inventors | most curious of these instruments is the selenium camern
The office of the association is at No. 30 obscura, which is capable of transmitting telegrmphically an
Third 8t., Louisville, Ky. | imago of any object and making a permanent impression of
et —— |it at a distant point. In this case a person may sit before
Art Needlework, which was opened in | the camera in New York while his photograph is made in

— B - —

and patentees

Tue School of

Boston last October, has been remarkably successful.  Ithas | Boston.  Mr. Carey employs two methods of accomplishing
had one hundred and eighty-four paying pupils and forty- | the object, one being something like M Senlecq’s, and the
five free pupils, and their work, for originality and artistic | other totally different. We hope to present to our readers
{eeling, is said to be wonderful. I before long the details of these interesting instruments.

above subject:
Recent experiments made under the direction of the Inter-

| national Cholern Commission have shown that the ordinary
| methods of diginfection are ineflicient, and in practice they
| have often failed to arrest the spread of infectious diseases,

As it is impossible to experiment directly upon the un-
known low organisms, which are thoughtto be the means of
transporting the various Infections diseases, the effects of
chlorine and sulphurous acld were studied upon known liv-
ing organisms; the probabilities being thonght to be in favor
of the theory that complete disinfection should destroy at
least all known forms of life, although it may be true that
the tenacity of life of the infective matter of various diseases
differs, just as the degree of cold necessary to put a stop to
yellow fever is much less than that required to arrest the
spread of cholera. %

Ohlorine and sulphur fumes, in sufficient quantity, were
found to be efficient in killing insects, fungi, bacteria, and
infusoria: the objections to ¢hlorine in houses being that it
is more costly, that its use is more diflicult, and that it de-
stroys metals, textile fabrics, and colors.

The burning of ten grammes of sulphur for each cubic
meter of air space, tightly closed, was found not to kill bae-
teria, infusoria, or all insects; twenty grammes, however,
were proved to be sufficient for that purpose. Oue volume
of water, when saturated at 59" Fah., absorbs thirty-seven
volumes of sulphurous acid—enough to kill all the low or-
ganisms found in putrid urine.

The following articles were found uninjured after several
hours' exposure to an atmosphere in which twenty grammes
of sulphur had been burned to every cubic meter of air space:
A clock of steel and brass, rusty and clean uails, gold and
silver money, a military epaulet, various colored silk articles,
a colored rug, calico, down pillows, a gilt framed looking-
glass, books, water in an uncorked bottle, flour, meat, salt,
bread, apples, cinnamon, vanilla, cigars, wall paper, oil
paintings, varnished articles, gas fixtures, water fixtures; a
highly polished razor had a slightly cloudy appearance on its
upper side, but that was easily rubbed off. The flour and
meat were cooked and eaten, and the cigars were smoked,
without any abnormal taste or smell being observed; in the
bread not all of the observers noticed a slightly acid taste;
the inside portion of theapples was unchanged, the skin was
slighily sour; the water, after standing, had an acid reaction,
but no decided taste orsmell. Litmus paper placed between
the leaves of books and under the carpet was turned bright
red. Many of the articles exposed had a decided smell of

. | sulphur at first, but that soon disappeared. =

The experiments seemed to show that clothing, bedding,
and other articles may be disinfected without being changed
chemically or injured; and it should be added that practically
this method has apparently accomplished perfect disinfection,
as tested in Berlin.

If we may judge from these results, effective disinfection,
by burning sulphur, requires eighteen ounces to each space
of one thousand cubic feet. The sulphur should be broken
in small pieces, burned over a vessel of water or sand, so as
to avoid danger from fire, and, if the room is large, it should
be put in separate vessels in different places. The room

should be tightly closed for six hours and then aired; it is
| better that the room should be warm than cold. Of course,
:eﬂlclcntly disinfected air is, during the process of disinfec-
|llon. irrespirable. Most articles may be disinfected in this
| way, if bung up loosely in the fumigated chamber, although
| it would be an additional safeguard to expose anything thick,
 like a bed mattress, to prolonged heat at a temperature of
| about 240" Fab., and, indeed, heat must, with our present
knowledge, be cousidered the best disinfectant. With this
end in view, local boards of health are advised to procure
| furnaces and laundries, as is commonly done in other coun-
[ tries, to be used for the sole purpose of disinfecting articles
. which have been exposed to the infectious diseases, 45 recom-
| mended in the Ninth Annual Report of the State Board of
Health, and described by Dr. A, H. Johnson, in an exhaus-
tive paper on scarlet fever (pp. 255 o sq.), in that report.
Of course, & much simpler disinfecting furnace than that
described will apswer overy purpose.  For ordinary use, in
disinfecting houses, the sulphur process is the best,

A solution of chloride of zine (one part of Burnett's disin-
fecting fluid to two hundred of water) very quickly Kills
bacterin which have been placed in it, and arrests putrefac-
tion. Caustic lime scrves equally as well (1 to 100), but leaves
n sediment not always easy to remove. Carbolic acid in suf-
ficient strength to be effective (1to 100) is more expensive
and of disagrecable odor,

It is needless to add that “ diginfectants ” used in sufticient
quantities to destroy bad smells do not necessarily Kill micro-
scopic living orgunisms; and it Is not supposed that they di-
rectly influgnce the so-called ** germs ™ of the infectious dis-
cases, unless concentruted to the extont which has been
mentioned,

Finally, fresh, pure air acts as one of the best ** disinfec-
tants” by enormously diluting the infectious matter, and,
under certaln copditions, including time, must render it in-
ert to all effect, even if not quickly destroying it, as many.

think 1s the case.

. —
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awarded to it by the English Government .
ber of the machinea,
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IMPROVED PAPER CUTTING AND WINDING MACHINE,

Our engraving illustrates an improved machine forcutting
roll paper, such as is used in telegraphy, for rolling ribbons
for hat bindings, etc.

The machine, although quite simple in its construction, is
capable of performing a large amount of work. The roll of
paper to be cut into strips is placed on a shaft at the rear of
the machine, and is passed alternately over and under the
rolls in the pivoted frame at the top of the machine, thence
between circular shears to the shaft that receives the strips.
This shaft is rotated by power received through the belt,
and the circular shears are turned by the paper itself, which

Scientific Qmerican,

possoases the advantage of being applicable to engines
already in use,
-~ T ST -

The Nobllity of Sclence,

And as to nobleness of character, how can one Accuse
science of striking at it when he sces the minds that science
forms, the unselfishness, the absolute devotion to life work
that she inspires and sustaing? With the saints, the heroes,

the great men of all ages wo may fearlessly compare our men
of scientific minds, given solely to the research of truth, in
different to fortune, often proud of their poverty, smiling at
the bonors they are offered, as careless of flattery as of

passes between elastic rollers on the shear shaft., Tensionis
given the paper by a
friction brake on the
shaft which holds the
paper supply.  The
rollers in the pivoted
frame smooth and
stretch the paper, and
the shears make a clean
cut without danger of
tearing the paper. The
machine will cut
paper strips of any de-
sired width and wind
them in solid coils, and
it may be adapted to
paper of any thickness
from the finest tissue
to cardboard.

The manufacturers
inform us that only
one attendant is re-
quired, and that the ex-
penditure of less than
one horse power will
cut into strips of any
desired width at least
4,000 1bs. of paper in
ten hours and wind it
perfectly,.  The ma-
chine might be casily
combined with a paper
muchine so as to cut
and wind the paper as
it comes from the cal-
ender without the ne-
cesity of rewinding,
in fact it seems s very
important adjunct to
paper machines designed Yo manufucture paper in rolls.

This machine was recently patented by Mr, Ignatz Frank,
and is manufactured by tire Cutting and Winding Machine
Company, No. 124 Baxter street, New York city, Mr.
George W. Gilbert, Secretary.

- e tr——
NEW CUT-OFF FOR STEAM ENGINES,

We give herewith an engraving of an engine provided with
an improved cut-off recently patented by Mr, George H.
Cobb, of Palmer, Mass, 1In this engine a single slide valve
is operated by the joint action of two eccentrics, one of
which Is secured to the main shaft, while the other moves
freely in a Jongitudinal direction upon the governor shalft,
but is prevented from turning thereon by a slot in the eccen-
tric and a feather in the shaft.

The cam or eccentric on the governor shaft is graduated,
so that its center varies in position at every point in its
width, the eccen-
tricity passing
around from one
side of the shaft to
the other. The gov-
ernor acts upon the
movable eccentric
and varies its posi-
tion according to
the speed of the en-
gine.

The straps of the
two eccentrics are
connected with a
link or lever, which
is fulerumed on the
lever that operates
the slide valve of
the engine, and the -
governor takes jts
motion from the
main shaft through
miter gearing,

It isa very simple
matier 1o adjust the
cut-off to the speed
of the engine, the
adjustment depead.
ing on the relation
of the governor
arms with the mov-
able eccentric. This
device appesrs prac-
tical; it certainly is
very wimple, and

obloquy, sure of the worth of that they are doing, and hap-

FRANK'S PAPER CUTTING AND WINDING MACHINE.

py because they possess truth.  Great, I'grant it, are the joys
which a firm belief in things divine confers, but these the in-
ward happiness of the wise equals, for he feels that he toils
at an eternal work and belongs to the company of those of
whom it is said, *“ Their works do follow them."—Renan's
Inaugural Address.

i e
—- <

OvsTERS in China are frequently dried for use instead of
being eaten fresh. They are taken from the shells, plunged
for an instant into boiling water, and then exposed to the
rays of the sun until every particle of moisture has evap-
orated, when it is said they will keep for a length of time,
while preserving the full delicacy of their flavor, The
finest and faitest bivalves, bred on the leaves and cuttings
of the bamboo, are chosen for this process, those taken
from the natural beds being inferior in quality, and not
sufficiently plump for the operation.

COBB'S IMPROVED CUT-OFF,

Wooden Fendulums,

An interesting discussion recently took place at a meot-
ing of London clock makers on compensation pendu.
lums. The general judgment seemed to be in favor of
pluin wooden pendulums for all sorts of timepicces. One
speaker said that wooden pendulum rods were generally in
use for turret and church clocks, and also in regulators.
Another concurred in that statement, and he thought that
if wooden pendulums were good for church clocks, they
might usefully be adopted for bracket clocks, He had ae-
cordingly altered a very old family elock of that deseription,
and of the best London make, by substituting s wooden for
a brass pendulum, with very decided advantage. It might
possibly be worth while
to make a similar alter-
ation generally; brass,
being o cheaper and a
prettier material, hav-
ing probably been used
by the makers of brack-
et clocks without con-
sideration. A third
maker nover used any-
thing but wood, when
he could help it, for
railway, church, or tur.
ret clocks.  Another
speaker considered that
one of the advantages
in the use of wood for
pendulums might be
that, in a fall of tem-
perature, when the rod
would be shortened,
the hygroscopic pro-
perty of the wood
would come into play,
which would tend to
lengthen it, and so
cause a natural com-
pensation by the ther-
mometric and hygro-
scopic properties of the
wood ncting in oppo-
gite  directions. In
some climates that cer-
tainly might be the
case, though in others
they would work to-
gether, when the effect
would be to increase
the crror. It was stated that a wooden pendulum with a
leaden bob had been affixed to a regulntor clock in one of
the leading shops, and was keeping excellent time. It was
a very simple form of pendulum, and might be made very
economically. Further testimony was borne to that form of
pendulum, Dr. Mano had used one in Natal, which was
simply a rod of varnished wood supporting a cylindrical boly
of lead. It was, of course, subjected there to great and
rapid changes in the atmospheric pressure and to diversities
of heat, but it worked excellently for many years. Subse-
quently it was replaced by one of Frodsham's best steel pen-
dulums, and though there was some improvement, it was
much slighter than might have been expected. In short, it
was about as good a pendulum as could be conceived.

—_— -
A Curiomns Property of Heat,

Mr. C. J. Henderson has been conducting some experi.
ments lately in Ed-
inburgh with a view
to finding out what
is the most econo-
mical way of heat-
ing a public ball,
and  has  decided
that the best results
are to be oblained
by using an scen-
mulator or stove
room, where the
heat, generated by
any moans whatso-
ever, s collected,
and from which itis
discharged through
one opening about
three or four feet
square and soven or
elght feet from the
floor, The experi:
ments unexpectedly
exhibited with what
Instantancousnoss
and equality heat Is
transmitted through

o
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walls of the hall which was to be heated, and It was found
that just as the heated air entered from the stove room so
the mereury in the severnl thermometers ross, whother they
were hung on the same wall in which was the opening to
the stove room, or on the north wall, fifty feet away.

THE KANCHIL, OR PYOMY MUSK,
NY DANINL €, REARD,
Lonst winter while we New Yorkers wore bringing Into
requisition all modern appliances within our resoh to ward off
the cold waves that eame rolling over us from the moantalng

and plains of solid fee of the northern frozen regions, while |

our ears and nose, our fingers and toes, were togling In the
frosty air of midwinter, the crew of the good ship Janet
Furguson were sweltering under the burning rays of o tropl-
enl gun.  Tho sbip was on her roturn trip from Singapore to
New York with a eargo of pepper and spices.  When poss.
ing through the Stralts of Sunda she was mot and surrounded
hy the usual floet of native bum boats laden with fruits and
curiosities.  Among the miscellaneous cargo of these sen
peddlers’ boats one had aboard some of the most graceful,
beautiful littlo erestures one could well imagine—ifive full
grown live deer, not larger thun small rabbits.  The captain
of our Janet Parguson after some parley succeeded in pur-
chasing them, giving in exehange an old silver watch,  The

Scientific American,
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| are nocturnal o their habits, snd are ofton surprised by the
nintives In the net of making a raid upon the sweet potato
patehes, and captured by throwing sticks at their legs or
cought in nooses; in the Intter case they frequently ese
| by felgning death,
[ The Mulnys prize them both as articles of food snd as do
| mestic pots. It Is of this species that n eather doubtful story
{ I8 told to the effect that when closely pursucd by the hounds
{ they will leap Into the overhanging branches of some friendly
tree, and hang suspended by thelr large canine teeth until the
too eager foo rushes by, then dropping to the ground they
will ealmly retrace their steps. It is said that the creatures
can mako most extraordinary leaps, and that they display
great cunning. They bave no musk bag, and like the rest
of the family are destitute of horns, Theantlers we see upon
stuffed specimens in the windows of the taxidermist are arti
felnl,

The doe in my possession mensured 156 inches in length;
the head rather large, being 414 inches from point behind the
enrs to tp of its nose; nose movable, alwnys wet and cold
like a pointer dog, and like that dog she possessed a keen
seent. The round, short ears gave the animasl the appearance |
of & mouse. The canine teeth were short, slender, and sharp, ;
and, unlike the buck’s, did not extend below the lips, Theten |
inch mark upon the rule came above the highest part of her

gL
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4th. The number of rigs erected
close of the month exceeds that of sny previous month
5th. The
lager than in any previous month since the commencement

snd being crected at the
ymount of crude produced in the month was
of the business

6th. The amount of stock in the producnig region exceeds
the amount ever before held,

7th. The shipments out of the region were larger rhan in
any corresponding month in the past

8th. The price of crude at the wells ruled lower than n
any corresponding month since 1802,

The annual report of the Chief of the Bureaa of Blatistics
on commerce and navigation for the fiscal year ended June
30, 1878, is at haod, from which we make the following ex
tracts:

A larger pereentage of the mineral ofl produet of the coun-
try is exported than of any other product, except cotton.

Petroleum ranks fifth in value among the exports of the
United States, as shown by the following statemeat of the
five principal commodities exported during the fiscal year
ended June 80, 1878:

Cotton . IR0 54
Whent PR weee  IBST2 018
Pork, bacon, hams, and lard . AT Y
Indlan com. .. #5000 208
Petralenn and produots of 6574974

THE KANCHIL, OR PYGMY MUSK. —(Zraguius Pygmaus.)

ship's carpenter soon built for them a convenient little house,
about the dimensions of u small dog house, with “Deer
Lodge " neatly painted over the door, and in these comfort-
able quarters the little midgets made in safety a voyage of
136 duys, becoming great favorites with the crew. One fawn
was born during the trip, but when discovered by the mate
of the vessel the buck had eaten off its legs and it was dead.

Arriving off Sandy Hook the Janet Furguson encountered

 eold wintry gale, all hands were kept busy, and during the |

confusion three of the little creatures that had managed to es-
cape from their snug little house perished with the cold.
Immediately after arriving ot port the fourth, a fine buck,
fell & victim to our (to them) inhospitable climate. The only
survivor, a beautiful doe, represented in the nhove drawing,
came into my possession; but she only lived about a week.
In spite of all my care she too expired, killed by the cold
breath of our New York winter.

She wus n timid little creature, and although perfectly
tame objected to being handled, but she would take food from
my hand and allow me to stroke her back, She bad the pose
xll;ul action of our ordinary deer. When watching her as she
leaped over a footstool, or stood, head erect, W illlinm' fore
foot gracefully poised, in an eager, listening attitude, or
crept timidly and stealthily close to the wall and behind the
articles of furniture, it was as difficult to re alize that it was
a real live deer it to believe that
Mite is actually s living specimen of the genus Aomo

The pygmy ;“Il-k is common in the peninsula of Malacea
and the neighboring islands, frequenting the thickets, They

a8 is the midget General

back. The legs were extremely delicate: a Faber lead pencil
looked thick avd clumsy beside them. The tiny hobfs only
measured two-eighths of an inch at the broadest part, where
the cloven parts united. The color isa general reddish brown,
darker upon the back, where the hairs are tipped with black;
an indistinct dark band runs from a point between the ears
to nose; rather stiff gray bairs upon the sides and back of
neck; fawn colored sides; three white streaks under part of
neck; soft white hair upon belly and the anterior upper part
of hind legs and the posterior upper part of fore limbs; the
lower jaw is also white.

These animals could in all probability be acclimated in our
| Southern States, especially in Florida, abounding as that
| State does in swamps and thickets, where the animals could
secure coverts and breed.

e ———pt- - —
Progress of Petroleum

The result of the operations in the producing regions of
Pennsylvania for the month of March is, says Stowell's Pe-
| treleum Reporter, certainly surprising, 10 use a very mild ex-
: pression. They reveal a state of affuirs that have never be-
| fore existed in the oil regions, and we think gives very little

hope for the immediate future. The following fucts appear:
| 1st. That there were more wells drilling at the close of the
| month than in any corresponding month since 1870.
2d. More wells were completed during the month than in
| any month since November, 1878.
|  8d. The daily average production of the new wells was
[ larger than in any previous month of which we have record.

It has been ascertained as the result of careful computa-
tions that the quantity of petroleum and its distilled pro-
ducts exported during the year ended June 30, 1878, was
equivalent to 407 482,175 gullons of crude oil, or in other
words, that the exports of petroleum constituted about 66
per cent of the entire amount produced.

-l.‘:r.'ﬁ per v:(:pt was ahl.[‘yp-:d 0. s
1
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Of the total exports 82'24 per cent was exported to Europe,
1175 per cent to Asin, Africa, and Australia, 052 per cent
to the British North American Provinces, 528 per cent to
Mexico, the West Indies, Central America, and South
Ameriea.

Total exports of petroleum and its products from the
United States from January 1, 1879, to April 4, 50,756,732
gallons; same timo in 1878, 50,680,744 gallons; incresse in
1879, 9,125,988 gallons.

The daily average production forthe month of March, 1879,
was 47,615 barrels, against 88,080 barrels for March, 1878,
which is an increase of 8,635 barrels, or about 22 per cent,
to which add 04 per cent produced in 1878 more than was
needed for the export and home trades, and we bave an in-
crease of about 31°4 per cent in production to be provided for.

The exports trom the United States from January 1, 1879,
to April 4, 1879, were about 18 per cent more than were ex-
ported in the samo time in 1878,




Should the present rato of 23 per cent inorease in produc-
tion be kept through the year, which it now bids fair to do,
and the present rate of 18 per cent Increase in exports main-

 tained, we will have at the close of 1870 an overwhelming
amount of stock on hand, except new markets shall be found,
which will increase the export demands; or new uses, which
will increase the home trade.

The number of producing wells at the close of March, 1879,
was 10,692, The number of drilling wells completed in
March was 838, Total production in March, 1,476,065 barrels;

the average daily production of the new wells in March was |

91 1-10 barrels; the average daily production of all the wells
the month was 4 1-10 barrels,
m’l‘ho stock in the producing regions has been increased dur-
ing the month, 502,186 barrels, making the total stock at the
close of the month 6,204,840 barrels, and is held by pipe
companies, tankers, and operators.
RECENT MECHANICAL INVENTIONS.

An improved washing machine, which does its work prin-
cipally by pressure upon the clothes, has been patented’ by
Mr. Charles P. Rood, of La Fargeville, N. Y. The machine
consists of a tub having a number of deep transverse ribs in
the bottom, and a fluted roller carried back and forth over the
bottom by a carriage worked by a rack and pinion.

An improved clothes pounder, which acts by forcing air
through the clothes, has been patented by Mr. C. F. K. Wil-
son, of Seymour, Iowa. It is designed to clean the clothes
without rubbing.

An improved animal trap, which is designed to be set over
a barrel set in the ground and partly filled with water, has
been patented by Messrs. N. H. Williams and L. Chapman,
of Murrayville, II.  The trap readjusts itself after having
caught an animal.

Mr. Peter H. Baker, of San Francisco, Cal., has patented
an improved door latch, which may be used simply asa latch
or it may be locked with a key, which will prevent the with-
drawing of the latch.

An improved hand truck, in which the bearer bars, to
which the axle is bolted, and the back guard are made In one
piece and bolted to the inner flanges of angle iron side bars,
has been patented by Mr. Thomas Hill, of Jersey City, N. J.

Mr. Frederick Hollick; of New York city, has patented an
improved vehicle wheel, having a flanged tire and fellies pro-
vided with radial spokes, which are secured in the divided
hub in a novel and substantial manner.

An improved guide for harness makers' sewing machines,
which enables the machine to be used in sewing up seams in
round lines, has been patented by Mr. James W. Hollings-
worth, of Paoli, Ind.

An improved press, for baling cotton and other similar ma-
terials, has been patented by Mr, E. F. McGowen, of Hous-
ton, Texas. This invention consists in a novel arrangement
of gearing for operating the press without changing the mo-
tion of the driving shaft.

Messrs. D. W. and H. Johns and Henry Embs, of New
Albany, Ind., have patented an improved machine for mak-
ing ox-polls. In this machine the ox-polls are made by the
rolling process, the iron bar being first bent into a V.shape
and the eye formed; the ends or flanges are then closed by
stationary dies as the poll comes from the roll.

Messr=. C. H. Lane, W. A. Hutchins, and John McGrew,
of Garpettsville, Ky., have devised an improved washing
machine, which consists of two hollow cylinders provided
with longitudinal ribs and arranged to rotate in contact with
zach other.

An improved machine for operating a clothes pounder or
churn dasher has been patented by Mr. P. C. McCune, of
Mount Etna. A revolving platform supports the tub or
churn, and a reciprocating lever carries the pounder or churn
dasher, as may be required.

Scientific Amevican,

bolding the rail and provided with an ingcnim‘m looking de-
vice for preventing the displacement of the rail :

A novel mechanical movement for converting motion
either for an increase of power or speed has been patented
by Mr. Theodore Scholze, of Angola, Ind.

-

Cast Steol Armor for Ships.
The materisl of which thick armor should be made, says
| Mr. Barnaby, is now the subject of anxious experiment in
Germany and France, as well as in Italy and England. Steel
!and other alloys of iron are so little known or understood,
that thore is o large fleld for experiment open for the armor
plate maker and for the artillerist. Steel has bcc.n tried
many times alone, and in combination with iron, but it never

ments wore made at Spezzia with plates 55 centimeters thick,
!umnufnclurml by Schneider & Co., at Creuzot. With these
the Italinn Government were so well pleased that they are
plating the Dandolo and Duilio with such plates. Those of
us who visited the French Exhibition last year may bave
'seen a steel armor plate produced by this firm, bent to the
form of a turret, 32 inches thick, and weighing 65 tons.
Those who went to the works at Crenzot, by favor of Mons.
Schueider, may also have seen an ingot of cast steel, suit-
able for making an armor plate, and weighing 120 tons. The
rival firm of Terre Noire exhibited armor plates of steel
which had not been hammered, or rolled, or otherwise forged.
' They were simply cast plates, tempered in oil, and annealed.
| Judging from the admirable series of specimens and tests
'and analyses, the manufacture has already attained a large
degree of precision, and is full of promise. I believe that
the Italian Government will shortly test some of it with the
big Elswick gun, and it may be that blocks of cast steel will
revolutionize the manufacture of armor by making the roll-
ing operations unnecessary, and bringing down the cost to
that of ordinary large castings. The French Government

Havre, but have not yet satisfied themselves that they should
give up wrought iron. Experiments with steel in England
have shown that steel can be made of great hardness, so

worth has obtained some most remarkable results in this di-
rection, and he is still pursuing the inquiry.

NATURAL HISTORY NOTES.

Winter Habits of the Eel.—It is well known that the eel
will, of its own accord, leave a pond or stream and wander
overland to another locality. This occurs, says Dr. C. C.
Abbott, in the Seience News, usually when the hot summer's
sun has evaporated the water of the pond in which the fish
happens to be, or 8o lessened its bulk that the cel finds the
loeality no longer suited to its wants. In such o case the
animals leave the stagnating waters of a land-locked pond,
and, with a serpent-like motion, passthrough grass well wetted
with dews or showers. They seem to exhibit a sense of di-
rection in their movements, and always bead for the nearest
stream. These land migrations are more frequent during
evenings, when a heavy dew is deposited, than at other times.
In watching the progress of the work in clearing a piece of
meadow land on March 8th, Dr. Abbott was surprised to find,
in & mossy mass of earth and roots, through which water
from a neighboring spring circulated (though not in sufficient
quantity to enable any fish to swim in it), a group of eels,
seventeen in number. They were not in a tangled mass, so
intermingled as to suggest that they sought contact for
mutual warmth, but each was coiled in & snake-like manner
by itself. On taking them up they seemed sluggish, and
made no effort to escape until revived by the warmth of the
writer's hand, when they struggledto get free.  When given

eir liberty they wriggled in a very direct line for the near-

gave enough satisfaction to secure its adoption until experi- |

have also made many experiments with steel armor at'

hard that it will break up all projectiles which strike it, and |
that will not suffer seriously in doing so. Sir Joseph Whit- '

th
An improved carriage wrench, which consists esnenlinlly‘est point at which they could reach the ditch hard by. Two
of & socket wrench divided longitudinally, the two parts be- | of the fishes were dissected, and the amount of matter in their
ing jointed together and provided with adjusting screws, has | stomacli was so small that Dr. Abbott believes that they had
been patented by Mr. E. A. Robbins, of Fairficld, Me. been fasting during their semi-aquatic sojourn in the plice
Mr. Abner Hart, of Ogden, IlL, has devised an improved | where they were detected. Subsequent close examination
washing machine, which is provided with recessed pounders | of the spot showed that the spring water did vot, and had
having air pumps attached, and with foot levers in connec- | not, run as a stream through it. There was every indication

tion with hand levers for operating the pounders,

An improved machine for operating a churn, turning a
grindstone, sawing wood, and for other applications where a
small power is required, has been patented by Mr. E. H.
Drake, of Horscheads, N, Y. The invention consists in s
novel armngement of & weight and gearing.

Mr. Charles B. Hill, of Nashville, Tenn., has patented an
improvement in middlings purifiers, This machine, which
sooms simple and effective, cannot be described without dia-
grams

Mr. Jobn B. Overmeyer, of New Lexington, O., has de-
vised an improvement in time locks, which is s arranged
that in case the watch movemonts which control the main
bolt should stop the lock may still be opened from the out-
side at a certain fixed time.

Ao improvement in vehicle axles, patented by Messrs |

| that these eels had voluntarily left the diteh, fifty feet distant,
and sought out this spring hole, which from its southern ex-
posure and constant supply from the spring was a comfort-
ablespot.  The question ariges: is this a common oceurrence,
nod do ecls hibernate habitually, choosing the soft, muddy
bottoms of our deeper ponds and the tidal portions of our
rivers?

A Green Spored Toadstool.—As well known to botanists the
Agarieini, or toadstool, tribe Is primarily divided into five
| series, nccording 1o the color of the spores.  These series are:
the white spored ( Lewcospori), pink spored ( Hyporhodi), brown
spored (Dermind), purple spored (Pratelle), and black spored
(Coprinarid.. Hitherto no species of toadstool belonging to
genera into which the order is divided has been
known to ocour with mature spores of any other color than
some shade of those above noted Recently Mr. C. H. Pock

the several
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’ fertilization be continued for lengthened poriods the plants
tend to degenerate and thence to ultimate extinotion, This
| he believes to be absolutely false. In an article in the Pop.

ular Science Review he gives the following conclusions: |,
| The majority of plants can, and possibly do, fertilize them.
:.-wlvm 2. Very few plants are known to be physiologieally

self-sterile when the pollen of a flower is placed on the stigma
of the same flower, 3. Several plants are known to be mor-
phologically self-sterile, in that the pollen cannot, without
aid, reach the stigma, but is effective on that of the same
flower. 4. Self-sterile plants from both the above causes can
become self-fertile. 5. Highly self-fertile forms may nrise
under cultivation. 6. Special adaptations occur for self-
fertilization,

The ** Digger" Mollusk and its Parasite,—The pretty little
shellfish, the ““ digger " (Donaz fossor), not uncommon on our
New York const, represents s countless mass of life off Cape
May, New Jersey, large areas looking like barley grains lying
on a malting floor when the tide retires.  The mollusk gets
uncovered by the breaking surf and immediately reburies
itself with its powerful foot when the waves retire. The
siphons are long and active, looking like 80 many wriggling
worms. Although the prey of shore birds and fishes, and be-
set with parasites, they lie so thickly as even to interfere with
one another in burying themselves, The liver of these bi-
valves is always found beset by flukes, from half a dozen to
several dozen, and a bellshaped trichodina crowds the
branchial cavity.

The May-bug in Europe—~The grub of the May-bug or
May beetle (common to Europe and America) is perhaps,
with the exception of the phylloxera, the most destructive
pest the French hushandman bas to contend against. At a
recent sitting of the Central Horticultural Society, of Paris,
it was stated by the head gardener at Chantilly that they
were destroying the roses. One hundred and eighty-seven
days' labor were expended upon about an acre of ground,
each man disabling 5,000 of these insidious grubs daily, the
total amounting to close upon a million. Awuother member
stated that he had had upward of half a million collected on
every hectare of his estate.

These beetles, according to old accounts, were at one time
as great a plague in England as the locust is in America. A
writer in the Philosophical Transactions states that on Febru-
ary 24, 1574, there fell such a multitude of these insects into
the river Severn that they clogged and stopped the water
wheels. Further, we are told in the Transactions of the
Dublin Society, that the country people in one part of the
kingdom suffered so greatly by the devastations made by
these insects that they set fire to a wood some miles in length,
which parted two adjacent counties, to prevent them dis-
persing themselves any further that way.

The Age of Sceds and the Sex of Flowers.—At a meeling of
the Botanical Society of France, M. Duchartre called attention
to a statement of M. F. Cazzuola in the Bulletin of the Tus-
culan Horticultural Society, in 1877, to the effect that melons
raised from fresh seed bear a large proportion of male flowers
and very few female flowers; while, on the other hand, seed-
lings raised from old seed bear many more female flowers
than male. The statement was confirmed by M. Millet, »
French grower; and, it may be added, by the expericnceand
practice of gardeners in England (on the authority of the
Gardoners Chronicle).

Should the English Sparrow be Protected !—These birds,
which have now proved such a nuisance in America, seem
to have no friends at present except those few persons who
were instrumental in introducing them, The English them-
selves warned us against the pest.  Notlongagoa great out-
cry was raised against them by the farmers in Algoeris, and
now we have the same evil report of them from the kingdom
of Saxony. A recent English paper says that * the Council
of Agriculture of the latter country has decided to petition
the government to repeal the law which makes it an offence
to destroy them. Indeed the feeling against sparrows has
become so strong in some parts that the inhabitants have de-
cided to destroy them in defiance of the law. It is asserted
that a microscopical examination of their crops proves that
sparrows live upon gmin during eight or nine months of the
year, and are only insectivorous when reduced to it by neces-
sity. It is the same cry from far and near, from America
and Australin, where the ‘dissolute, unmusical rover' has
been introduced and protected by stringent ennctments, in
return for which he was expected to eat a groat many insects
and very littlo olse,”

The Effect of a Sea Voyage on Animals.—~Most of the wild

‘animals procured for the menageries and zoological gardens
of Europe and Amerioa are brought from Afriea sia North

Germany by Mr. Reiche, the propriotor of the New York
Aquarium. They are brought from Africa (mainly as cubs)
"are distributed to countries where (hey are wantod. Theso
‘animals are usually brought to the United States by the
North German steamers, and it is interesting to learn about
their habits on shiphoard. Charles Roade, the novelist,

Thomas Reichelderfer and Peter W. Wertz, of Longswamp | has detocted o species of Agarie with green spores. Until  always inacourate when hmmulhmul'lﬁl“'- :
‘!"‘zm“_m P. 0.}, Pa., consists in a novel splice connection | some other spooios shall m-m'lr with spores of this color he Is ‘ fiction to dip Into science, has stated M‘h aclons e
for securing the axle spindle to the axle. disposed 10 asslgn this anomalous specimen to a place among ' phant in storms at sea saves himself from being wi
An improved heat regulator, patented hy Mr. E. 8 Gary, | the white spored species, to which in structure it appears to 'lbo deck by lhmwlng himself flat upon u
of Baltimore, Md_, is opernted by the expansion and con | be related lumdod legs and trunk onupmdm |
traction of & fluid acting on a piston connected with the | Sif.Fertitization of Plants.—The Rey. Geo. Henslow, after | the planks.  Captain Nevnaber, however, s
damper of a stove or furnm:v o thorough study of the subject, olaims that Mr. Darwin's | master would undertake to carry a loub. ‘ !
Mr. Henry Reese, of Baltimore, Md,, has patented an im- | works have gone too far 1o strengthen the belief that ioter- | beeause tumbling about in gulo hcwould ho

proved wrought iron rallway tie,

having upturned lugs for i crossing s sbeolutely necessary for plaots, and that if self- | gerous object than the loose gun told of "’

to Triesto and thence to North Germany, and from there they




The ml. of all other wild animals transported by steam- '

or, are conflned in the strongest kind of boxes, and the boxes

mselves aro secured in the firmest manner.  In n storm
the lions, tigers, and hyonns prove the greatest cowards.
They also suffer w great deal from scasiockness, and whine
about it The clephant utters fow sounds when he is seasick,
but he sways his great hoad from side to side, and looks
“unutterable things.” ‘Tho horse is the most nervous nnd
sensitiyve anfmal that goes to son, and o hen shows the most
utter disgust with life when seasick, by vomiting and ecceon-
trle movements, '

AW —
THE CALAMAR.
Besides tho different varictios of sopia the calamar, Loligo

Decapodn.  The fleshy, naked cylindrical body is somewhat
elongated and conloally pointed toward the back. The two
fins are united on the back and impart to the animal the form
of the point of an arrow,
ble horny shield. Tho first pair of
arms is shortest, next follows the
fourth, then the second and third
pairs.  The additional two grasping
arms, peculiar to all decapoda, ure
nearly twice ns long as the body;
and their thickened ends are lined
with four rows of sucking disks.
The predominating color of the
calamar is o brilliant carmine red,

The calamar i8 very common
throughout the Mediterranenn und
on the consts of the Atlantie, and
especinlly during the fall numerous
swarms nre met with, counting many
thousand individuals. Sometimes
large numbers are caught in the
nets prepared for catching large
tish,

The wanderiogs of the calumar
depend upon those of swarms of
numerous small fish which form i
nourishment,

The weight of the ealamar fre-
quently reaches twenty pounds; in-
dividuals weighing more are ocea-
sionally found, sometimes reaching
a length of two feet and a half,
The mean length is about cight
inches.

During his sojourn at Nuaples
Brehm bad ample opportunity to
study the habits of the calumar in
the aquarium as well as in the sea,
and states that the animal’s habits
are quite unlike those of the sepia.

On several oceasions from ten to
sixteen individuals were placed in
the tanks of the aquarium, but
they invariably died in a short time,
having spent their few days of im-
prisonment in continuous monoto-
nous motion.

While the octopus and sepia are
casily acclimatized in the aquarium
and propagate themselves, the cala-
mar seldom lives over two days in
imprisonment.

Like the octopus and sepia, the
ealamar forms one of the principal
articles of diet of the inhabitunts of
Italinn seaports, In Naples, and in
fact all the citivs and villnges situ-
ated on the const, they are offered
for sale in the public markets, The
animals of medium size are pre-
ferred, as their meat generally has
the most agreeable taste.  When injured or excited, the ca-
lamar changes its beautiful red color and turns successively
violet, green, and yellow, which gradually changes again
into erimson. This behavior the Naples fishermen make
use of to demonstrate the freshness of their fish to their cus-
tomers. The calamar is not killed, but left to die gradually
while being exposed for sale. When a customer calls, a small
incision is made in one of the arms; the animal changes
its color immediately, and the customer is satisfied.

——— - B o B S
Notes on the Apple Worm.

Mr. J. Savage, of Lawrence, Konsas, in a recent number
of Colman’s ** Rural World,"” remarks upon the freedom of
Michigan apples from the work of the apple worm (Carpo-
capsa pomonella). This snme freedom was genurally noticed
in 1878, not only in Michigan, but in many parts of New
York, and it ;lunl»llvmﬁ obtuined elsewhere, It will be
well for ug to endeavor to arrive ot the reasons, To my
mind the following, first stated by me in the New York
Tribune, may very properly be urged: 1. The very genoral
fallure of the apple crop in 1877, o8 exemplified in the report
for that year which we find both in the Proceedings of the
Michigan Pomological Society and in those of the Ameriean
Pomological Bociety. This failure was in many localities o
nearly total that »-(.‘ulu-l_v any apples were grown, and it
follows, 8 0 conse quence, that very few codling moths were
produced to perpotuate the species the following year. A

[August, in oan orchard of 250 trees,
onlygards, is the most romarkable member of the fumily of

Scientific American,

second reavon, 8o fur ns Michigan isconcerned, may be found
In the fact that in no State in the Union have more intelli

The Cotton Worm.

One of the most valuable papers resd before the recent

gent and persevering efforts been made to prevent its | session of the National Academy of Sciences was that by
ravnges.  Through the columns of the agricultural and hor- | Prof. . V. Riley on the hibernations and migrations of

tienltural Journals, s woll as In the poges of their Pomologi-
onl Transmotions, the simple methods of fighting this pest,

i
that bave been roported and recommended in the Missouri

Reports, hisve boon porsistontly kept before the people, while
Professor Beal, of the Agricultural Colloge, has, perhaps,
done more good than nny one else by showing that it cost him
1o moro than 4 cents per tros to keep the bands around the
trunks, ohanging them overy nine days in the warm months,
from the first appenrance of the worm until the end of
I agree with him
when he nsserts that **if o man will not take the trouble to
Keep his frult from the worms he deserves to eat wormy
apples.”

Missourl apple growers should take courage from these

In the back is contained o flexi | facts, Since my conuncction with the Department of Agri-

THE CALAMAR.,

cultare there have been sent to me four different kinds of
patent bandages to be used as traps for this apple worm,
but I can find no advantage in any of them over the simple
paper bandages, first recommended by me in 1872 and since
very generally employed.—Professor O. V. Riley, before the
late annual meoting of the Missouri State Hort. Soc.

Powder Barrel Boring Insects,

Captain McGinnls, U, 8. A, bus recently communicated
to the editors of the dmerican Naturalist specimens of an
insect (probably Callidium rvariakile) which bave been found
to injure the hickory hoops of the powder barrels in the St.
Louis Powder Depot, 8o injurious has this gnat proved
thut no inconsiderablo sum I8 now aonually spent by the
Government in re-.cooporing barrels in order to make good
the damage thus done,  Means have been taken to prevent
the further ravages of the inseel,

Tuckor and Avery's Antistriction Journal Bearing.

This invention was orroncously deseribed in our issue of
May 8 as Avery's anti-friction journal hearing, whereas it
should have recolved the above title,

Mr. Avery states that it was the suggestion in the Sorex-
10 AMERICAN of the necessity of such an invention that
led him to Invest in it, and that it was not invented at the
suggostion of (he BOIENTIFIC AMERICAN, as stated in the

article referred to.

Aletin argitlacea, the parent of the cotton worm which has
for years devastuted the cotton fields of our Bouthern Btates,
Professor Riley says that this foe to agriculture has rocolved
but little intelligent study, and that this is somewhat sur
prising considering the great losses suffered from s ray-
ages. A careful examination of these losses, which e has
lately been making from the most relinhle published state-
ments and from the returns of numerous eorrespondents,
shows that this one inseot alone, during & year when it s
generally prevaleat, may injure the crop to the amount of
$£30,000,000, and that the nverage actusl annual loss during
the fourteen years since the war has been about $15,000,000.
There is good evidence, also, to show that its injuries were
equully severe before the war,

The use of Paris green, recommended by Professor Riley
in 1873, has, he says, partially pro-
tected the crop, but the use of ar.
senical preparations is oo expensive
and unsafe to afford general pro-
teetion.

Among the other difficulties in
the way of efficient protection is the
lack of sufficient knowledge of the
habits of the foe to be encountered.
Regarding the hibernation of the
species three theories are worthy of
consideration. (1) That it hiber-
nates in the chrysalis state; (2) that
it hibernates as a moth; (3) that it
hibernates only exceptionally in any
of our cotton growing States, but
comes into them on the wing from
warmer climates where the colton
plant is perennial. . . .

At first blush it would seem easy
enough to dispel whichever of these
theories is erroneous, and settle the
question under consideration by a
few simple facts of observation.
The trouble, however, is to get at
the facts.

After detailing the observations

relied on to support the various theo-
ries enumerated, Professor Riley
rejects the first, and is unable to
cboose between the last two. He
SAYVS:
‘““ Regarding the migrating pow-
ers of the moth there is abundant
and satisfactory evidence. The last
brood of moths, appearing late in
autumn, are especially apt to mi-
grate beyond the cotton belt, and
consequently far beyond the region
where they can perpetuate their
species, if, as all the facts indicate,
it can live upon no other plant than
gossypium. 1 have received the
moths taken as far north as Racine,
Wis., where they occurred in such
numbers as 1o ruin acres of cante-
lopes by puncturing them with the
proboscis and sucking the juices.
Similarly the moth has heen found
on the Atlantic coast, hundreds of
miles away from the nearest cotton
plant.  This power of extended mi.
gration being therefore proved and
admitted, it is but natural to con
clude that the insect comes each
year from some country where tho
cotton plant is perennial, as, for in
stance, the Bahamas; and there are other facts which lead
1o this view. 402

“To sum up our present kuowlcdfe bearing upon thw
subject, it is safe to conclude that the insect does not hiber
nate in the chrysalis state.  The evidence would also seem
to militate against the possibility of hibernation even in the
moth state. Yet there are so many well attested cases of
the moth being seen flying during mild winter weather that
the question cannot by any means be considered as settled. "

—_— ekl O O ——
English Saddle Horses,

The requisite qualifications of an English lady's saddle
horse, nccording to the Agriewlfural Gazette, London, are ns
follows: Here all the eaprice of fashion and the weight of
the breeder's intelligence are concontrated, The great wim
being to secure an animal light in the hand, springy in his
puces, with that due proportion of bone and sinew which
will bear wear and tear, because ladies, once up, unless
thorough horsewomen, think, ** Oh, he is & horse, and he
must go!" I can almost challenge the sellor on the point
whether the horse has carried a lady by observing the un:
equal wear of the forelegs.  The near leg in cantering bear-
ing all the concussion, is often very looped, if not archy, in
comparison. In this class of horse length of limb and pus-
tern joint is desirable—long pasterns, good knees, dee
shoulders, deep, blood like quarters, the feot sound,
dark colored. 3 Ty
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Hydraulle Gold Mining tn Californin,

During s recont vigit to this elty, ono of the largest hy-
draulic miners of California, Mr. John IL Thomas, ex-
pliined quite fully the mothods and prospects of the hydrau-
lie and drift mining enterprises of that State, The business
ho pronounced in its infancy, though it had already yiclded
somothing liko $300,000,000. *Thore are yet square miles
of unexplored gravel, and of the gravel heds actually ex-
plored, tunneled, drifted, and opened, not one-twentieth
have beon worked.  The Union, a drift mine, averaged over
$40,000 per acre.  The Down East, also drift, got over
£300,000 from six neres.” *“This,” continued Mr, Thomas,
to a Dribune reporter, ““has bheen about the average of our
drift mines, which, working only three or four feot of the
gravel nearest the bed rock, got from $2 to §13 per cubie
yard, at an averago expenso, including improvements, of
about 25 per cont of the product, when paying $3 to §4 a
day for miners, Our hydraulic mines show averages of 12
cents to 60 cents a cubie yard, and there are from 10,000 to
200,000 cubie yards per acre; an average in the main chan-
nel of 80,000 to 100,000 cubie yards an acre. An inch of
water, about 2,000 cubie feet, with head of 100 to 200 feet,
will wash from 8 to 4 cubic yards a day, and costs from 2
cents to 10 cents an inch.”

In an interview with a writer for the Amarican Erolhange,
Mr. Thomas described at greater length the geology of the
gravel beds, and the manner in which they are gleaned of
their stores of precious metal.

Feather, Nelson, Slate, and Onion Valley crecks and the
Yubas, all head in a group in a ridge whose peaks are called
Washington Hill, Pilot Peak, Mount Fillmore, Table Rock,
Grizzly Mount, and others,  All these are within a region of
twenty miles square in Plumas and Sierra counties, Cal., and
are from 6,000 to 7,000 feet high, on the western slope of
the Sierra Nevada range.  The parallel of latitude running
through Virginia City and Gold Hill, Nevada, and through
the greatest upheaval of gold and silver veins known, passes
through this group of peaks about fifty miles west, and ex-
tonds to the gold bluffs on the coast, where the western rim
of the continent turns back to the northeast and southenst,
From this group of peaks a line parallel with the coast runs
southeast through the main gold leads of California, and
fifty miles further east a second parallel would run through
the main gold and silver leads of Nevada, Arizona, and
Mexico.

The geological formation and topography of the country
seem Lo point to this ridge between Virginia City and these
groups of peaks as the mineral shed or peak of the West—
or the point of main upbeaval of the precious metal deposits
of the Pacific mountain ranges. The main hydraulic and
drift mines of California are upon what are known as the
Blue, White, and Gray leads. These leads are to all appear-
ances the channels of rivers that in past ages took their head
at this group of peaks, and ran southeastward. Alluvial,
glacial, and volcanic action filled these channels, first with
sand and gravel, then covered them with lava, when the
channels seem to have been lifted up, and even mountains
tumbled upon them, while the region to the east became the
higher part of the Sierras. These had their peaks, and being
lower and sloping to the west, the rivers of modern times
run westward nearly at right angles, cutting new channels or
canons, and leaving parts of the old channels near the tops
of mountains from 200 to 3,000 feet above the beds of the
rivers of to-day.

These washings from the old channels, swept down toward
the Pacific, formed the deposits in the bars and gulches that
enriched the ““ Forty-niners” and their immediate followers,
who, washing up the streams to find the source of the enor-
mous deposits of gold, ran into the mountains looking for
quartz veins until at Jast the old channels were found. The |
modern deposits in bars and gulches were worked out, and
the impression is prevalent abroad that the gold gravel beds
of California are exhausted, when the truth is that the real
gravel deposits of the State were only lately found, and,
large as has been the aggregate yields of gold gravel in Cali- l
fornia, enough is now known of these old channels to show
that only & very small portion of their wealth has been re-
moved,

These three main channels—the Blue, White, and Gray—
%0 named from the prevailing shade of the gravel, starting
from the points named, extend sonthward to the lowlands
some seventy-five miles, then on to the ocean, lying in a belt
about thirty miles wide. The White and Blue, often run-
ning together, gre the main channels, and are from 300 to

ried out and emptied into a sluice or flume, through which

water washes it. The third step is8 to gel the necessary
water. Very little water is required for drift mining, but
for hydraulic a vast quantity and a fall of 100 to 300 f(:ut are
nocessary, The unit of water measure is a “miner’s inch,”
or the amount of water that will flow in twenty-four hours
through a hole one inch square with six inches pressure-—
about 2,000 cubic feet. For effective work there should be
at least 1,600 inches. Each inch of water will move from 3
to 6 cubie yards of gravel per day, and as a mine uses from
1,000 to 5,000 inches, it washes down from 3,000 to 25,000
cubic yards por day. Such a bulk of detritus would soon
chioke up any ordinary river channel, and equally import-
ant to sucecessful hydraulic mining is & free escape of the |
gravel washed, or a “dump.” This provigion nature has
furpighod in some eases, notably near the head of the great
leads, in the deep ravines made by the modern rivers, which
here fall for long distances at an angle of 452, and from 500
1o 2,500 feet below the beds of gravel washed.

Although these gravel deposits are almost unlimited, it re- |
quires large, organized facilities to realize. While a miner |

ordinary eapsule,

If the properties of this new production
are not overrated, it will, no doubt, play & most Importany
port in many other articles.

s

The National Acadomy,

The proceedings of the first two days of the aunual meet-
ing of the National Academy of Seiences were reported two
Weeks ago.  On the morning of the third day four new
members were elected, namely, Professor Cleveland Abbe,
of Washington, well known by his meteorological researches
and as o mathematician; Dr. Horatio O, Wood, of Philadel-
phin, an eminent physiologist and botanist; Professor J. W.

| Gibbs, of Yale College, a distinguished physicist and pro-

fessor; and W, G, Farlow, of Harvard University, eminent
for his scientific researches,

In the afternoon the following papers were read: “* On the
Stability and Instability of Drainage Lines,” by G. K. Gil-

{bert; ““On a New Polariscope Method for the Detection and

Estimation of Dextro-glucose in Cane Sugnr and Inverted

| SBugar,” by Professor C. F. Chandler; ““On (he Ignition of

High-tension Fuses,” by General H. L. Abbot; on ** Hiber-

with a pick, shovel, and pan or rocker was force and equip- | nations and Migrations of Aletin Argillaces, the Parent of
ment enough for old-fashioned gulch mining, really effective | the Cotton Worm,” by Professor O. V. Riley; on “Two
hydraulic or drift mining requires a Jarge working force | New Forms of Micrometer,” by Professor E, €. Pickering;
and an equipment that costs many thousands of dollars. ' *“Report on Dredgings in the Caribbean Sea, on the Const
When Mr. Thomas first went to California, twenty years ‘ Survey Steamer Blake,” by Professor Alexander Agassiz;

ngo, they were just washing out the gulches next to the
great leads, and some were drifting into the channels near
bedrock, but found the gravel too high; then water was
brought in by sluice boxes, and six-inch canvas hose with
half inch nozzle, under 75 feet pressure, were thought large
affairs. Soon iron pipes were introduced, first six inch,
then twelve, and more recently thirty-six, and even forty-
four inch pipe, and from a few hundred feet of canvas pipe
we have now in one mine nearly 90,000 feet of thirty-six
inch iron pipe. With the introduction of iron pipe, the
nozzles were gradually enlarged, and the Little Giant, a
large cast iron nozzle working on a swivel joint, was intro-
duced. .

Craig discovered that by rifling the Little Giant, the
jet, instead of whirling and expanding, shot out straight,
retaining its full force. Then Hoskins invented the second
joint to the Little Giant, which enables the raising or lower-
ing of the nozzle, and under several inventions a nozzle has
been perfected, the largest of which can be moved in any
direction by a child; one of eight inches, with 200 feet head,
capable of moving 3,000 cubic yards per day, being operated
by one hand with ease. Thus one man, with perfect ease,
moves as much gravel in a day as 1,000 men could with
shovels and cars.

But to attain this effectiveness frequently requires vast ex-
penditures. Ditches must be run from ten to sixty-five
miles, carrying from 500 to 5,000 inches of water. These
ditches cost from $20,000 to over £500,000, and one is now
being built by the Pioneer Company that will cost, when
completed, $1,250,000. The plans of several companies have
cost from $1,000,000 to $2,000,000. The most of these have
been completed within the last five or eight years. Hydrau-
lic mining has been carried on in California for twenty years,
but the first ten years was mainly used in experimenting and
organizing.

Mr. Thomas’ operations having been chiefly about the
bead of the Blue lead, the largest and richest of the gravel
beds, he was naturally most inclined to talk about that.
This is not only the richest gold region in California, but
probably in the world. This district also possesses peculiar
advantages for hydraulic mining. The channels being high-
est there, the heavier particles of gold are found, just as the
largest nuggets are the first to sink when the gravel is floated
by moving water. The ravines are deeper and the descent
more rapid than lower down, enabling us to build a series
of grizzlies and undercurrents, throngh which the gravel is
strained and repeatedly washed, until almost every particle
of gold is freed and is caught. Undercurrents are merely
sluices placed in steps, so that the gravel falls from one to
the other. Grizzlies are heavy iron grates which catch the
bowlders and through which the gravel is sifted; they are
placed at the point where the washings fall into the sluice,
The gravel miners were some years in perfecting this sys-
tem, and now can save fully 30 per cent more gold than in
earlier years.

o —
A New Metallle Palnt,
Mons. €. M. Jacob, of Parls, obtained a prize medal at

8.000 feet wide and from 5 to 200 feet deep, averaging from
60 to B0 feet where best defined. These channels or beds
meander, are shallow and deep, parrow and wide, like the |

beds of running rivers, and have banks, shores, or rims of i

country rock, slate, and grapite. These ** rims " must gen-

ermlly be pierced with tunnels that strike the bottom of the |

channels and afford an outlet out of which the gravel can be
carried or washed.

The bed or channel iteelf can only be ascertained—being
covered over by mountains, lava, loam, and forests— by tun
nels from rim to rim, and shafts from surface to bed rock.
When the body of gravel is thus accurately determined, and
its average value found by testing all parts exposed, the next
thing i8 to decide on the manner of mining. I the gravel
5 covered with only a few feet of loam or lava, it can be
done by hydraulic power, that is, by a stream of water with
& foree of 100 to 800 feet fall directed against the bank. If

the French Exhibition for a metallic paint which, accord-
ing to our foreign contemporaries, possesses valuable quali-
ties for a variety of purposes, There is no substance, it is
claimed, requiring coloring matter to which it is not appli-
cable.

One of the most important features of this invention is
its adaptability for capsuling any Kind of bottles or jurs con-
taining liquids or viands, The colors employed for the va-
rious purposes are not confined to any particular shade, and
when on, the articles painted with them have all the appear-
ance of different colored bronzes, The liguid paint having
been poured into an ordinary utensil, the neck of the bottle,
when properly corked, is dipped into it, and removed almost
s quickly as in the waxing process; the paint appears 1o
set instantly, is dry in three minutes from the time it is ap-
plied, and becomes quite hard in about one hour, Tt can be
branded in the usnal manner, the marks belng indelible,

the bed should be covered with too much rock or lava to do | and the most important effect cluimed is that the bottle be-

this, then it Is **drifted "—mined like coal, the gravel car-! comes hermetically sealed, which is not the case with an

and on ““ Physical Hydrography of the Gulf of Maine,” by
Professor Henry Mitchell.

Professor Agassiz’s report of his dredging operations in
the Caribbean Sea during the past year was extremely inte-
resting.  He had, he said, verified a theory held by him for
some time regarding the necessity and utility of deep sea
dredging—that almost all the fauna found at the greatest
depths by the Challenger expedition are also to be found in
a depth of not more than 2,500 fathoms. The work of the
Challenger had been confined to dredging at great depths,
and occupied about two and a half years, while he, on a
small steamer of 350 tons, had been able, in a few months,
to make a collection of deep sea fauna second only to that
of the Challenger expedition, and approaching near to it in
respect to completeness and variety. Professor Agussiz,
therefore, concludes that it is not necessary, in order to pro-
cure most of the deep sea fauna that frequent great depths,
to extend the operations of dredging much beyond 2,500
fathoms, while a great majority of the forms are found much
within that limit. Professor Agassiz then discussed the
question of a sunken continent once occupying a great share
of the area of the present Caribbean Sea, and connecting the
West India islands with the coast of Central and South
America. He offered some interesting theories respecting
the flow of the Gulf Stream and its:causes, which differ ma-
terially from the explanations usually given.

On the fourth day (April 18) the following papers were
read: ‘“The Winds on Mount Washington Compared with
the Winds near the Level of the Sea,” by Professor Elias
Loomis; “ On a Mineral Locality in Fairfield County, Conn.,"”
by Professor J. G. Brush; “On the Great Silver Deposits
recently Discovered in Colorado, Utah, and Nevada,” by
Professor J. 8. Newberry; “On the Influence of Jupiter
upon Bodies Passing near the Planet,” by Professor H. A.
Newton; ““On the Recurrence of Solar Eclipses,” by Pro-
fessor Simon Newcomb; “ On Projections of the Sphere
which Preserve the Angles,” by Professor C. S. Peirce, and
‘“An Account of the Geodetic Ares Determined by the
Coast Survey, in Relation to the Figure of the Earth,” by
Professsor J. E. Hilgard.

_— —.—ere—
The Veloclty of Light,

At the U. 8. Naval Academy, Annapolis, Ensign A. A,
Michelson has begun (under orders from the Naval Depart-
ment, and with funds supplied by Mr. A. G. Heminway, of
New York) the ercction of apparatus for the more accurate
determination of the velocity of light. The method to be
employed by Ensign Michelson is described as essentially that
of Foucault, with the exception thata lens of great focal
length and a plane mirror are used instead of a concave mir-
ror. This arrangement permits the use of a considerable
distance, giving a longer interval of time, and insuring great-
er accuracy. The displacement of the image of a slit is the
quantity to be measured, and this in Foucault's experiments
was a fraction of a millimeter—and the velocity of light
could not be determined with any greater accuricy than
could this displacement—which would be a fraction of one
per cent.  In the experiments made at Annapolis by Ensign
Michelson the displacement has been increased to over one
hundred millimetors,  Hence, the error introduced by this
measurement would be less than one thousandth of the wholo,
or less than twenty miles,

Another, though not an essential feature, is the use of a
tuning fork, bearing a mirror on one prong and kept in mo-
tion by a currentof electricity, by means of which the speed
of the revolyving mirror can be ascertained with the same
degreo of precision.  The mirror is put in motion by a blast
of air furnished by o small rotary blower, which h-med_ '
by n steam engine. By this means o very steady speed is
maintained. The entire apparatus is now nearly eo'mpw.
and in two or three weeks the observations will be begun.

-4+

Tuw President of the British Iron and Steel Tostitute, Dr.
C. W. Siemons, announces that the Council of the Institute
have conferred upon Peter Cooper the Bessemer gold medal
of 1860, in recoguition of his eminent services in the prome-
tion of metallurgical science. .
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Buginess and Personal,

The Charge for Insertion vnder this head s One Doliar
a {ne for sach Inaertlon ; about elght words to a line.
Advertisements must b recelved  at publication afice
n early ox Thursday morning to appear In next Laove,

Tho best resulta are obtatned by tho Imp, Eareka Tur.
bine Wheoland Barbor's Put. Pulyorieing Mills, Sond tor
desariptive pamphlots to Barber & Son, Allentown, Pa,

Valves and Hydmnts, warranted to glve perfect satis-
faotion.  Chapman Valve Manuf. Co., Boston, Muss,
© Steam Tug Machinery, Engines, Boilers, Sugar Ma.
chinory, Atlantio Stoam Engine Works, Brooklyn, N.Y.

Kimball's Catarrh Cigarettes, an instantaneous relief
und & ploasant smoke. They contain no tobaeco.

“Wa got 10 Ib, more steam sinco using * Downer's
Boller Liquid,'"™ writes a party who appreclates the
werits of the above article. Clean boilers, with more
ateam and less fuel, Is the verdict. A. H. Downer, 17
Pock Slip, New York.

The Globe (Miner) Sireet Lamp; most durable, none
botter, Addross J. G. Miner, Morrisania, N. Y. Clty,

For Sale,~Two Horlzontal Engines, 50 and 25 H, P.;
Prico 8675 and $450; aro first-class, new, and complete,
Address fI. Nudig & Bro., Allentown, Pa.

Steam Hammers, Tmproved Hydraolic Jacks, and Tabe
Expanders. R. Dudgeon, ¥ Columbia St,, New York.

Drop Hammers, Die Sinking Machines, Punching and
‘Bhearing Presses. Pratt & Whitney Co., Hartford, Cts

Alr Gans —H. M. Quackenbush, Manafacturer, Her-
kimer, N. Y,

Bollers ready for shipment. For a good Boller send
o Hilles & Jones, Wilmington, Del.

Wantod —Estlmates for Manofacturing Coleman®s Ml
Plok, ndvertisod o snother column,

The only Portable Englnes attached to o boller having
cold bearlogs. Tho Peerless and Domestio.  Francls
Hershey, successor to F.F. & A.B.Landls, Lancaster, I'a

For ono dollar, with your chest messure, we will send,
post pald, a palr cach of our O. K. Shoulder Braces and
Bovanza Armlets. J. W. Smith & Co., 17 Devonshire
8t., Boston, Mass.

H. W. Johns' Asbestos Roof Paint forms the most
durable and mical protective ing in the world
for tin roofs, exposed brick walls, fron work, barns,
fences, ete., for which it is in every respect equal to the
best white lead, while It costs only half as much. Itis
made Ina variety of b ful colors, les of which
will be sent on application to 57 Maiden Lane, New York.

Lightning Chisel Pruner. Centennlal award. For
sale or royalty. Address Flournoy, Knowles, Md.

Maguets, Insalated Wire, ete., for experiments, Cata-
logue free. Goodnow & Wightman, 116 Washington St.,
Boston, Mass,

Shaw's Mercury Gauges, 5 to 50,000 Ibs,; accunate, re-
Nable. and durable, T, Shaw, 215 Ridge Ave., Phila, Pa.

New Pamphlet of * Burmham's Standard Turbine
Wheel " sent froe by N. F. Burnham, York, "a.

17 and 90 I, Gibed Rest Screw Lathes. Geo.ﬁ.l.ln-i

Scientific American,

315

Mydmulic Prossos and Jacks, now snd second hand,
Lathes and Maohinery for Pollsbing and Bumng Metals.
K Lyon & Cu,, 610 Grand 8L, N, Y.

Solld Bmery Vulcanite Wheels—The Solld Origioal
Emory Wheel — other kinds (mitations and inferior,
Caution.~Our name s stamped 1o tull on all our best
Ntandard Belting, Packing, aund Mose. Duy that only,
The best Is the cheapest. Now York Delting and Puok«
g Company, ¥ and 3 Curk fow, N. Y,

Tortland Coment—Romin & Keeno', for walks, ols
tornn, fonnaations, stables, cellars, Brldges, rosoryolis,
browerion.ote, Remit 2 conts postage stamps for ractl-
ol Treatlso on Comonts. B, L, Marohant & Co,, 03
Nrondway, Now York,

Tor Bule,—7 foot bed Patoam Planor . A A
100l & Co., Nowark, N. J. R

Pulvorieing Mills for all hard sabstances and grinding
parposes, Walker Bros. & Co., 230 & Wood B4, Phila., s,

Bieel Castings true to pattern, of suporior strength
And dursbility.. Gearing of all Xinds. Ilydmlie aylin.
dors, emnk shafts, cross heads, conneoting rods, und
machinery castings of every description, For price Hat
and elreular, sddross Chester Stool Castings Company,
A Library St., Philsdelphia, Pa.

Walrus Leathor for Polishing Agrioultural Tmplemeonts
nd all kinda of metal. Greeno, Twood & Co, N. Y.

Elovators, Freight and Passengor, Bhatting, Palleys,
and Haogers. L. 8. Graves & Son, Nochester, N, Y.

Machine Cot Brass Goar Wheols for Modols, ote, (now
lst).  Models, exportmental work, and muaohing work
Konorlly, D. Glbert & Son, 219 Chestor e, Phlla., I'a,

Holly System of Water Supply and Plre Protection for
Citles and Villages. Soo ndvertisement In SCLEXTIVIO
AMERICAN of this week.

Diamond Self-clamp Paper Cattor and Bookbinders'
Machinery. Howard Iron Works, Buflo, N. Y.

Best Power Punching Presscs In the world,  Highest
Contennlal Award. A M Meeriman, W. Merlden, Conn.

Electro-Bronzing on Iron.  Philadelplda Smelting
Company, Philadelphls, Pa.

Improved Steel Castings ; stiff and durablo ; ns soft
and caxlly worked ss wrought lron ; tensile strength not
Tess than 65,000 Ibs. to »q. o, Clroulars froo. Pittaburg
Steol Custing Company, Pittaburg, P,

For Shafts, Pulloys, or Hangers, call and soo stock
kept at 79 Liberty 8t., N.Y, W, Sellors & Co,

Win, Sellers & Co,, Phila,, havo Introduced a now
Injector, worked by a single motion of a lever,

Rubber Mose, Suction Hose, Steam Hose, and Linen
Hoso; all slzes. Groone, Twood & Co,, 18 Park 'L, N.Y,

The Screxmirie Axemioax Export Edition Is pub.
lixhod monthly, aboot tho 15th of esach month., Rvery
number comprises most of tho plates of the four preced-
Ing wookly numbers of the SCIENTIFIO AMENICAN, with
other appropriate contents, business announcements,
ete. It forms u large sod splondid periodical of nearly
one hundred quarto pages, sach number Hlustrated with
about one hundred engravings, 1t is o complete record
of Amerioan progross in the nrts.

NEW BOOKS AND PUBLICATIONS.

Tur Comnusrion or Coar. By W, M. Barr.
Indianapolis: Yohn Brothers, 8vo, pp.
. $2.50.

Mr, Barrhas done good service by presenting in plain
English such information with regard to the chemistry
of coal, and the more recent mechanical devices for the
economic use of solid, liquid, and gaseons fuels, as may
be of practical utility to the great mass of fuel users.
He has not aimed to present new theories or new ob-
servations, but rther to bring the knowledge, already
established, within the resch of those unprepared by
mathematical and chemical training to profit by the ex-
cellent but abstruse treatises of Professor Rankine and
others. The book is well written, illustrated with a few

| appropriate cuts, weil made, and fully indexed.

Vick's ILLustRATED MoxTHLY.—The current number
of this floral magazine s fall of bhandsome [llosteations
and pleasant reading matter, The frontispiece s a col-
lection of small 1 d petunias, and it Inclodes every
known varloty. The grouping is artistic and the color-
ing exceeding rich. The WonfAly is devoted exclusively
to flowers and vegetables, and every pagodds filled with
Information regarding growing plants and roots, The
magazine is devoted mostly to the cultare of flowers.

futo s cake of tallow, rexin, or becswax, according to
the slee of the ol or temper required,

(2) R. R, B, asks: 1. For best and cheap-
oot mothod of case hardening axles, A, Pack the
atlos In an lron box with solmal carbon, late the
box with clay, and heat It to a red heat, This
temporatare must be maintalned for several hours, ac-
eording o the deptl of the hardness requined, 2. Also
tho best mode of glving axles a fine pollsh while revoly-
Inug In centers, A, Make s grinding clamp and Haoe It with
lead.  Apply fine emery and oll to the axle and hold on
the clamp, moving It along the dxle us it revolves,

#) O. P, W, wsks for un explanation of
tho uso of the * sealo of chords,* A, 1t In chiefly used
for messnring angles, Hefor (o somo geometrical work
for explanation of the rule.

made, or mther used, for gumming saws, by fasten-
{ng emery on Lo wooden wheels In some way. Can yoa
tell me how todo Ity A, Coat the wheels with good gloe,
and roll them In etery bheated to about 200° Pab, Solid
etnery wheels are far better than the kind you mention.

®) A. L. writes: I have a flute, the first
Joint of which Is Ivory. and where It comes in contact
with my lips It s vory much discolored. Can you tell
mo how to color the Ivory an indelible black or some
dark color, something that will not injure the flute or
polsonny lips? A, Suspend In a strong squeous solution
of noutral xlver nitrate exposed to direct sunlight untll
black; then wash thoroughly with water,

@) G. J. V. asks: 1. How to overcome
that nulsanco, bedbugs, A, Try benzine—a very small
quantity will sufiice, 2. Am tronbled also with rats and
mice, which have become too shrewd to be taken in by
any device of mine for destroying them, A. Dr, Urere-
commends the following: Melt in a bottle by standing it
In water heated to about 150° Fah,, 341b, of lard, to which
add 44 oz, of plhosphorus, and 34 pint of proof spirit.
Then remove the bottle from the water bath, cork, and
violently agitate it for a minute or two. On standing the
dilute alcohol soparates and may be poured off, while the
rest, made fluid by gently warming, is made into a dough
with wheat flour and sugar, and flavored with oil of
rhodinm or anlse-sced, Pellets of this doogh are placed in
tho rat holes, and ax they shine in the dark and are pleas-
ant to taste and smell, thoy are readily eaten by rats and
mice and prove certalnly fatal, There is no danger of
firo from the uso of this mixture if properly prepared.

(7) H. A. J. asks how to remove the stains
from the front of a brick house caused by white paint
washing off of the window frames and running down
the bricks. Also the green mould that has collected on
the bricks, back of an old poreh roof, now taken down.
A. Apply a strong solution of caustic potassa or sods,
and after a few hours wash with plenty of clean water.

(8) R. M. C. asks the best method of mak-
ing an electro-magnet to sustaln & heavy weight by the
uso of one ** carbon' or ** Danfell ** cell, and how long
will either of the above colls sustain its strength on a
closed circuit without attention ? A. You cannot expect
to sustain a great welght with o single small cell of either
battery. We think, however, that & maguet having &
inch cores, 234 inches Jong, each wound with 10 or 12
layers of No. 20 wire, would give good results with a sin-

(8 G. W. L. asks: If alead pipe attached

4) R. 8. IH. writes: I have scen wheels |

both sarfscos of the tin foll counted; that s oy,
cach shicet were 1 oot square, woukd there be 20 or 4
shoers? A, 40 shoote. 2 Iwhh 1o make sn electro
| magnet about 3 Inches Jong; what Is the best diameter
for core, and nlso what wize wire and how much shoald
I use? A Half luch cores. If the magnet Is in
tended for experinental purposes, probably six or eight
{ layers of No. 16 wire will anewer, 3. | wish 10 run & line
{ with a friend about 800 feet off, Wihich will be the chesp-
| est, n Mue of copper (about No. 30 or 18) or regolar tele-
{graph wire? A, Telegraph wire, 4. Which will have
| the wore resistance? A, For the same size, ron has
’[ tho most reslstance; thin Is compensated for by nsing »
{ larger wire, B, Tow many gravity cells would It take 1o
ran It A, 1t depends on the arrangement of your line,
| your Instrument, ote, Probably four would suswer,

(17) C., Y. & Co. ank for u copper dip, such
| s used by certaln fixture manufactarers on thelr lron
castings,  A. Copper sulphate, 814 ox.; salphurie acld,
8445 ox.; water, aboot 1 gallon, Place the clean casting
In a tambling barrel with sawdust, bran, or sand mols-
tened with this solution, and revolve for & few minutes;
a Jonger exposure will spoll rather than Improve the fim
of copper deposited. In place of tumbling the srticles,
they may be simply robbed with this mixture,

(18) J. K. usks: 1. If an electric light can
| be maintained In a vacaum. A, Yes: the Golmler tube,
| the clectrie egy, nnd the Sawyer-Man lamp are examples,
2. It Is stated that the wonderful Kansas and Colorado
| Contennial clock runs & hundred years with one
! winding up, and that the welght or welghts of thisclock
| has o fall of 6 feet and falls X of an inch In & year, and
| takes loss power to run it than s watch. Now, perhaps
a clock might be goared to run & hundred years, but the
_ complicated machinery would cavse o much friction
| that It would require a great deal of power. Tdoubtvery
much if it would ever stir, the friction would be so great.
Now I would like to have the ScrEsTiFie ANERICAN'S
- opinion aboat this wonderful clock; fait & humbag or is
it not? A. Thow s very little friction in the clock re-
| ferred to, the escapement aud pendulam operate yery
1“9",-
| (19) J. C. A. asks: How does the micro-
| phone magnify small sounds? A. By varying the elec-
trical current %0 as o produce In the recefving Instru-
ment greater sonorous vibmations than those at the mi-
crophone or transmitter,

(20) W. A. R. asks: What is the cheapest
and easiest method of etching on glass? And how are
the etching flulds prepared, and will the flaids ased to
etch glass produce the same results on metals? A
Glass is etched by hydroflcoric acid gas or liquid hydro-
fluoric scid (solution of the gas in water). The former
in contact with giass produces a rough surfsce (a3 in
ground glass), while the latter ordinarily leaves the sur-
face clear. The gas Is prepared by mixing together
finely powdered flaorspar (calcium fluoride), 3 parts,
and 2 parts of strong salphuric acid, in a shallow leaden
dish, and applying a gentle hest. The plstes to be
ctched may be placed over the dish. The operstion
ehould be conducted under a hood or in the open air to
avoid inhaling the pernicious fumes. The plates ave
lmdbyowmlhnwﬂhmthhmu
| parafiine, through which to the surface of the glass the
| design Is cat with sultable

{and the gas given off Is docted into a Jeaden botde

| filled with water, which absorbs it. In contact with the -

coln & Co., Hartford, Conn. | The magaxine teaches the development of the beaunti-
Sheet Metal Prosses, Ferracate Co., Bridgeton, N. J. | ful, and were half its sugzestions followed the world

would be a garden of roses and the people In it bright |

m.mmmpumndmuum}uummmm“ The metals
diameter through its whole length, will the pump work | are usually etched with dilate nitric acid and niter, or
as freely and throw as moch water io & given time? Lfdphukuﬂ.nbhmdmnd-n.m
If the pipe, before being flattened, Is only suficient to  acid and chiorate of potash. Hydrofizoric acid s not
supply the pump, no. | used on metale.

(10) R. B. asks how to grind in a faucet| (21) E. D. V. asks: 1. Of how many grains
plog. A.mmmmnamuﬂmm-:dxm,mmm- consist! A Apothecaries’ weight—1
is rspped from castings, or with grindstone grit and dr.= @0 g, or 4§ troy pound. 2. In patent office
water, formala, when not specifiod, how are we to under-
(11) F. A. 8. asks: 1. What is the propor- | stand drachm or dram, as avolrdupols or spothecaries's
tion of the peroxide of manganese, carbon, and gum lac | The same question concerning the use of the word
used in the new form of Leclanche batteries described dmchm or dmm in these columns. I understand it
in SurpLExEsT No. 139?  A. Use oaly enoogh nhenu;"""'”“m“ specified, to wean always 27 and
to t the particles together. You can determine the | ¢leven thirty-seconds grulns. Am [ correct? My drug.
proportion by an experiment. 2. Will gas carbon groand | Kist dlsputes me. A, Usaally, the old apothecaries'
fine do for the carbon used In the carbon blocks made  drachm of @ graloe Is understood, althoagh in modern
of the above mixture? A, Yes. 3. If Itake a block of A Pharmacy (U. §) the pound, dmchm, and scraple have

Vertical Burr Mill. C. K. Bullock, Phila,, Pa,
Excelslor Steel Tabe Cleaner, Schuylkill Falls Phila, Pa, |

Dismond Drills, J. Dickinson, 64 Nassau St., X, Y. :

A Cupola work= best with forced blast from a Baker l

wood made the same size and shape that mmm‘mmm,-w-umrmmwe

and happy. Mr. Viek isan enthasiast and his spirit is | blocks are (between the zinc and carbon), and soak itin | #¥stem Is now almost exclusively employed. The

scen in all he writes. The Floral Guide for 1579 has

Just been Issued; it contains s full page colored illustra- i

tion of lilies and numberiess Hlustrations of smaller pro-

| hot beeswax and coat it over on the outside with bees-
wax, will it not answer the purpose? A, Yes. 4. What
is the size of Righi transmitter for telephones, diaphmgm

Blower. Wilbraham Bros., 2315 Frankford Ave., Phla. | portions, and representing 8 great varfety of plants, | ihimble holding the carbon, and size of spring? A. The

.

For Solld Wrought Iron Beams, etc., soe advertise- |
ment. Address Union Iron Mills, Pittsburgh, Pa,, for !
Iithograph, ete.

Split Palleys ut low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son's Shafting
Works, Drinker St., Philadeliphis, Pa.

The Ornamental Penman's, Engraver's, Sign Writer's,
and Stonecutter’s Pocketbook of Alphabets; 32 plnfu' 3!
= ets; mall free. E & F. 5. Spon, 46 Broome St., X. V.

Linen Hose,—Sizes: 14§ fn., 20c.; 2 in., 25¢; 314 in.,
Ze. per foot, subject to large discount. For price lists |
of all sizes, also rubber lined linen hose, n_ddrea- Eurcka
Fire Hose Company, No. 13 Barclay St., New York. ‘

Dead Stroke Power Hammers; chespest and best for 1
P. 8. Justice,

general forging and dle work ; 500 in use.
of Philadelphia,

Forsalth & Co,, Manchester, N. H., and 213 Centre
$t., New York., Spocialties—Bolt Forging Machines,
Power Hammers, Combined Hand Fire Enginos and |
Hose Carringes, now and 24 hand machinery. Sendstamp
for Mustrated catalogues, stating Just what you want,

Partier Wanted.—A party with limited capltal,—Ad- |
dross Des Moines Linseod Ol Works, Dos Molnes, Iowa.

Prosses. Dies, and Tools for working Sheot Metal, ete. |
Fruit & other can tools. Bliss & Williams, B'kiyn, N. Y. |

Nickel Plating. —A white deposit guaranteed by uxing
our waterial. Condit,lanson & Van Winkle, Newnrk N.J.

Noedle Painted Iron, Brass, and Steel Wire for all
purposes. W. Umnbb, Newark, N. Je

The Lathes, Planers, Drills, and other Tools, new and
secand-hand, of the Wood & Light Mackine Company,
Worcestor, are being sold out very low by the Georye

Place Machinery Agency, 121 Chambers 5t s Now York,

flowers, and vegetables, Both magaxine and Guide are
published at Roclhester, N, Y., by James Vick.

slze given in the engraving on page 185 of carrent vol-
ume of SCIENTIFIC AMERICAX I8 correct,

(12) E. C. P. asks: What metal expands
| most when heated (mercury excepted)? A, Zine, among
common metals,

(13) G. W. G. asks for the number of minor

1 now known. A. Professor Swift iuforms us

HINTS TO CORRESPONDENTS,

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

Names and addresses of correspondents will n to be
given to lnquirers,

We renew our requost that 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 Inguiries 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 85, according to the sabject,
as we cannot be expected to spond tUmo and labor to
obtain such information without r lon,

Any numbers of the SCIENTIFIO AMEIICAN SUrrie-
wENT referred to in these columus way be had at this
office. Price 10 conts each,

that there are 194,

(14) N. C. L. writes: T have a boat 28 feet
long over all, 634 beam, wil draw about £ feet, It s
sharp fore and aft, like a whale boat, very strongly bulit.
T havea steam fire engine boller, 10 to 12 horse power.
| T want to make 10t0 12 miles an hour. If I carry 10
Ibs, of steam, how large shoald the engine be ¥ Woald
41437 inch cylinder be aboat right? A. 415 inches by T
| inches would answer, but 5 Inches by § inches would be
! better, 2. The boat having s sharp stemn, wonkl you
advise the use of two propellers, one each side? A. Two
screws to be preferred,

(15) 8. M. H. writes: 1. I noticed in the
SCIESTIPIC AMEMICAN, some time since, that antimony
could be used in the place of carbon In single fuld bat-
teries. ' Would you use two antimooy plates with xine
ib«wm,wtwﬂmﬂn&owhhuﬂmbﬂm!‘.
| You will find carbon more satisfactory than the anti-
mony. Use two carbon plates with one zine plate bes
tween. 2. How many such cells would be required for

(1) R. G. 8. asks for the process of hard-
enlng and tetnpering small steel Instraments (dental). A,
Heat them to a chorry red und lmmedintely plunge them

rdinary medical use? A very strong carrent is not res
quired. A. Oue cell I suflicient,

(16) C. A, W. asks: 1. In the condenser of
Induction coll, described In Sumrxsexr No. 180, are

avolndupols drachm s now seldom nsed.

(22) N. D. writes: In finishing some stores
T want & large quantity of counters, 800 or X0 feet.
Black walont Is dear: white wood In wide hoards Is
much cheaper and sufficiently hard and smooth. How
can I stain this wood »0 a% to resemble cherry, ma-
hogany, or black walnut! A, Water, 1 quart; washing
soda, 14§ ounce; Vandyke brown, 21§ ounces; bichro-
mate of potash, i ounce. Boil for ten minutes, dilute
with water if necossary, and apply hot with a brosh,

(28) A.J. B, asks: 1. How are carbons for
batteries made? A, See SCUENTING ANDRICAN SUFFLE-
wExTH, Now, 157, 155, and 10, 2 How are porous cups
for battories made? A, They are made of potter’s
clay, baked without glaxing. 3 How s the best and
cheapest battery made which will do for nicke! or silver
‘ph.lh(? A. For plating on & small scale use 2 Daniell
| oragravity battery, A full description of these bat-
totien b given In the Surrixsmyes referred to above.

() H. J. G, asks (1) how to make n good
diamond wheel for grinding, ,and
diamonds? 1 would like to make a wheel to it Into my
foot power lathe. A, Use a flat soft fron disk. Buraish
:"md:;ihhu 2. What color must I

temper of a square center
contering in lathe? A.Am';gq‘.j "‘f;h

(25) J. A. D. asks: Can a six

borse pawer
b s lho

i — e —— A ———————————————————————————————————— . e e S S



(20) C. L, V. writos: T have been gather-
» L for quite a while. Having a

colloction now 1 should like to polish them, Wil
you please tell mo Af there In any othor way or mothod

and

[May 17, 1870.

Scientific American,

the plant a textile fiber and & paper stock.  The plant,
[ althongh eommen, b not found in suMelent sbandance
i Wil state Lo afford any very groat supply. Wo are

* n beslden vating thom? 17 w0 what In 'IIIM aware of any experimonts that have been made to

thomothodt A, You may shape \

corumlm wheel such a8 In commonly used by dentists,

and they may b tolerably well pollshed on a fine Are
© Knnan ollstono firted to the lathe.

(@7) J. P, J. writes: 1 wish to build a scow
abont 60 foot lang, abil 18 or 0 feot beam, and 4 foot
hold, decked over forwan! and not to draw over 3 feet of
water when Joaded. 1. Could T put on & wiern wheel
and successfully propel It by stewm, st the mite of 3ot 4
mibles perbonr! A, Yos, 9, 1f s, aboul what hotse power
ongine would It require, or would 1 have to uso two
amaller englnes? A, One sngine, 0 lueh eylinder by 214
foet stroke, or iwo ogual o thisin power, 8. Wonld nn
npright boller answer, and what also? A, Yes; consult
 good engineer #x to steo and proportions. 4. What
size shonkd the wheel be? A, B 1o 10 foet dinmetor, 6
And about bow many paddlest A Ten, 6 Wonld It be
better to have It longer and loss boam? Wil a square
bow answer? A, Longer and less boam would be better;
a square bow will answer for & light dranght.

(28) A. H. asks: 1. Is crude petrolenm

saperior to coal for smelting fron? A 1§t could be
practically and economlcally applied, yes, 2. 1f »o, Is it
nsed for that purpose to any extent? A, No, 8 Isiron ore
with 80 por cvnt of fron and & per cont of salphura good
o for smelting, say with petroleum? A, No. 4. What
back numbers of the Sarexrire AMEnicax contain ine
formation sbout petrolewm; fron smelting with petro-
Jenm, and fs there any book published abont fron smelt-
ing with petrolenm? . A. See pp. 852, 69, 90, 368, and &5,
vol, 39, Scresriere Axenoax. We know of no such
book.

(20) W. J. H. asks for a compound used to
tarden fron. A, Meat the tron to a cherry red, dust on
powdered yellow prussiate of potash, and plunge in
cold water.

(30) ** Subscriber ” asks if a pipe 12 feel
high, 6inches diameter, be fllled with water, the pipe to
be made of material just strong obough to hald the
water, would a pipe of same helght, capable of holding
three times the amonnt of water, have to be of stronger
muterial? A, Ir of same height, yos,

31) W. K. H. writes: Let us suppose a
10x12 engine, running ot 200 revolntions, 400 feet piston
#poed,with s 5 foot driving wheel, Then a 10x¥4 engine,
100 revolutions, same plston speed ax above, Now, to
communicale the same speed to the driven machinery
we must have a 10 foot driver, which exsctly balances
the leverage gained by the stroke. Am I rightt Al
Yes.

32 J. 8. 8. writes: In *““Notes and
Queries,” April 19 (1)), yoo say: “J. W. W, asks: 1.
What degroe of centigmde is water st its greatest den-
slty? AL 4% equal 30°2° Fah." In * The Depths of the
Ses," by Prof. C. Wyvllle Thotason, Macmillan & Co,,
London, 1874, the author says, on page 806, that on the
crolse of the Lightning, August, 1868, he found the tem-
peratare at the bottom of the wea —1'2* centigrade; and

carnolinng with n | asoertaln whothor I ealtivation wonld prove profitable;

:If you have faellitios It would be an Intoresting matter
Cto dovote n e land and tme o Joealtivatton to find
l ont thik—D, I3, B.—~No. 1, The rock Isn sorpentine, The
arystals appenr (o be alanlte and prolinito—guantity too
:'ﬂ“"f‘"m“"“'“'"m- No. 2. Geaphitie granite,
| Now, 8 and 4 Horablende aod feldspar, In Ko 8 the
| redd erywtals aro garnots.  No. B A forruginous clay con.
| talning earbonsceons matters.—No, 6, Doloritle rock
| No. ¥. Chlefly ealelte contalnlng marcasite, No. 8.
Jl(w shale, =L, Widt In an fmpure clay —aluminum
magnosin, and tracos of alkaline ohlorides, 1t properly
wasrhed It might be serviceable In the manufacture of
brioks, thes, draln pipes, cheap pottery, ote. It eannot
b asod for soap making, as the por centof alkallos in
vory smalli—J, A, BeIt Inoan fmpure alum—of some
vatuo If found In any consldorable quantity,  An analy-
als wonld be requisite to determine s notoal yalne,—
C, ¥,~No, 1, A sohlstoss conglomerate, No, 2. Fer
ruginous sandstone, Ground, washed, and oaleined, this
may produce a cheap bright red plgment,

COMMUNICATIONS RECEIVED,

On Motion of Perimetral Polnts In & Rotating Shifting
Wheel. ByJ. I\ B,

On Squaring the Circlo, By G. M. A,

On the Polar Sea, By F. G, N,

On Cannle, By Jd. 8, B,

On the Hop Plant, By 1, W,

On Ollers, By A. B,

On Forgory and Sclenco, By J. K. E,

Wagon Wheel Question, By S. N, M,

On Mosquitoes. By E. P.

On Cipher Writing, By J. W. W,

On Rose Hips, By C, F. E.

On Lunar Calendar, By J.D. 8,

On Life Saving Apparatas. By Nantieos,

Machine for Covering Wire. By J. B,

On Telephones and Sounders, By H. II. B,
(OFFICIAL.)

INDEX OF INVENTIONS
POR WHICH
Letters Patent of the United States were
Granted In the Week Ending
April 8, 1879,
AND EACH BEARING THAT DATE,
[Those marked (r) are relssued patents.]

sllicato ~contalning much lNme carbonate, fron oxido, | Fence, barbod, J. Brinkorhofr

Nitherto hoon made to obtaln from ih« tongh stemws of ‘ Dental foss oarrier, A. I*. Merrill

l

| Bloetrio motor, 4. 1 PIRDEN o ovvisrinsinnmnne

Dental foroeps, A, Cobb . ...

Desk and settoe, school, J. 1. Niehols

Desk, school. W. A. Bradford 4o} ke

Distiliation of hydrooarbon olls, spparatus for the
continnons, W. Rydor ... e .

Dog power maching, W, ¢, Reneh .,

Door spring, Lo A WREDOF. o i ey

Drilling mnotine, motal, 1, Harrington ‘

Elovuting npparatus, T, Critohlow
Bmbroldoring maohine, Jaoguard, M. Umstadter.
Buovelope, J. I'. MeCullough 40, |
Byaporator, M. Brownoll . 2An 00
Eyelots and tubular rivets, setting, A B Edmands 214,000

PAERCLU

Eyolot settor, A. B, BAMADAN o oo v veernisens 2148
| Fauocot and measurer, self-closing, J, J. Blshop... 214,08
| Feutbhor ronovator, 1L, N, Rawson . o cceieeneencen LR L)

:
:

Fonoo, barbed wire, M. W. Colwall (r) .

Fonow, portablo, P LI0Mman oo sen

Fonoo post, P, 30 Inman. oo « NBR |

Funoe wire makor, burbod, ¥, DUHngs. «o 210,000

Fonces, barbod wive for, W, L WRHOE o connennns LRI

Fibors In mixed fabrios, separnting anlmal from
vogotablo, J. WHKINN (o oovvuvrir rrarrsrineinnns e

Firearm, brooch-loading, 11, A, Buok .. o A0

Piroarm, magazine, B, C. Gough.... L s ‘

oo T

Fire engine, stoam, J. K Prunty........ A
Fire escapo Indder, J. R Wintem ..o o TN
o 200

Flower pot holder or stand, C. W. Btearns.
Folding chalr, B, B, MOPSO..ooooviniiiny won
Furmnoes, foeding alr to, J. V. Motter. .

! Ratl Jodnt, (

1 Saw sharponer, B
Raws, clamper for filing, W, P. Wentworth

Fisher

Hall spikos safoty plate for securing, G 1 Oabrne 294,199

Rallway hrake, steam

| Rallway oross tie, T. W. Travis

Rallway platform gus
Pallway tie, 11, Heoese

Refrigomtor, L. B, Woolfolk.,

Walte & Gavit nana
....... RIS L

i, J. SImOonson. . ....... . nom
% . 2
............ s

Roverberatory furnasee regenerstor, 8. T, Owens. 71418

Ronsting and baking pan, M. E
| Roofing, composition,
| Rooting plate, metallle, J. F. Carrler

Rubboer for puoking, o

Rullng machino, paper, B, Gouptol. oo
Rullng waechine, paper, Hickok & Cooper (r)

Beasloy..... M
J. B, BOWOR...oooviinnrarans nem
.............. mon

to., shoot, J, Bonrdmore, ..

Saddle, harnoss, PP, BUrtis.....cooveerisesnnssnninss

w.

Soraper, road, J. Jobhn

Horew wrench, G, V. Sheflield
oo 5005 | Solfdighting burner, Z. B. Adams
co 20 | Bowor gna from basin overflows, devies for pro-

vonting the escape of, C, B, De Valln ... e
Sowing maehine, 8, Barton. oo

Bowlng maohine gulde

Phelps ccoooavirennsen v
SON. <viree

v, J. W, Hollingeworth, ... 206100

Bowing maohing presser foot nttachment, B Burk 21898

Hhnrpls boats, constraction of, T, Clapham. ..., ..
Ahutter fastoner, Gusman & Jones, ..
Hhuttle box mechanism, H. Riehl. ...
RKlokle grindor, 1. J, Hubbell....

Sifting machine, sand, J. D. Hobba

Bmoke stack blowlng

204.0m
seanines 21

device, B, Converse..,.

coe 204051 | Bploning machine stop motion, 1L O, Grayson AN
vor 21,156 | Stalr rod holder, G. F. Kuhnle
o 2,008 | Stadrs, folding spiral, B, F. Card,.........

ceen 2T

Game npparatos, B Maoy, oo voos ; Ty
Garbage sink, G. G. Richmond ... voe 214006 | Btamp, perforating, H. ©. Norrington (r), 7
Gas lighter, olootrie, A. R, Molison ... v 2H1T3 | Staplo fastonoer, G W MoGIll ... s AT
Gas prossuro regulntor, ¥. G, Johnson . coc 2058 Stoam bollor, upright, G, MUles, . ... -oaam
(g, process nnd apparatus for the manvfacture | Stonl, manufaoture of, O. BOON e viiens . A0
Of 00n), . W. INDON 0 vveree arrisnansrnsssnessons 214,042 | Btooking supporter nttachment, 8§, Houghlo! 2
Gos rogulator, R R Ball ... voe 2081 | Byringo, J. L DIDDIO i seenssransrasrvass SIS
Gos regulator, T, Whalay . .. ooovviiriiinnne oo A28 | Byringo, O. B, DiokIinson ..o N3
Glass, ete., orpumonting, Potter & Glahn.. coo 214,188 | Tag or tiokot fastener, I, ., Groff,...... verire nee SIS
Glass veasel, Wmonsed, D, W, Norris (r) ... cee BJG8 | Tan vats, machine for ralsing aod fosting hides
Glassware, flaring, O. PP Jnokson . ooviveanas eee 24150 INSA. WHIMIDE. ..ivviiviniiiiinnianis secreeieness THID
Glassware former and finlsher, D. O, Ripley ...... 214,058 | Tolophone, speaking, A. Eocard o
Glassware, shuper and finlsher for pitchers and Testing machine, T. Olsen ... 10 008
like articlos of, D. C. RIPIOY «ovvvvvivmsnnsnnnans 2014064 | THIN Jug, J. 8. Folsotm, ..ooovuies, a1
Globe, time, L. I Juvet (£) ....... <. 8006 | Thrashing machine, J. Rumely. 21405
Grain drier, P. Provost...ocoveee coesinans 214,199 | Time lock, J. L. Hall oo .o 0
Grain drill gauge, P. W, & H. G, Driges ... LM | Timo Jook, Kook & Hall........ svadarRsy e coe TG
Graln separator, magnotio, Cook & Thayer........ 21,025 | Tire setting machine, R B, & J, R Parks.... ... 2400

Grinder and polisher portable, H. Howson.. AR LR
Grinding mill, B. Rhodes ......... . 20
Grinding mill motor, L. Langoevin,.. < 4050
Gun, spring, M. Coloney.....coouvis e 218,570
Hame clip, P. Burns ........ .. < 21,010

Huud and foot power, J. Diek, Jr......
Harrow, L. O. Engllah. ...c.oviiieiniinnnes
Harrow, pulverizing disk, R. D. Norton
Hat streteher and blocker, C, 8. Coom ..
Hatch for street elevators, P. Hinkle (r)
Hay fork, horse, [. W. Heysioger..........
Hay fork, horse, T. C, Lord .......
Hay rake, horse, D. P, Sharp (r)..

Heat regulator, E, 8. Gary.......

A comploete copy of any patent in the nnnexed list,
ineluding both the specitications and drawings, will be
furnished from this ofice for one dollar. 1n ordering,
please stare tho number and date of the patont desired
and remit to Munn & Co., 57 Park Row, New York eity.

Heating bulldings by compressed alr,

20T, T. S. BrOOKB. esssssssesasssssssnns sssssoseas SN
Hinge, blind, B. D. Washburn ..
Holsting machine, D. B, Clem ....
Holsting rope, C. W. Hunb ...ooiennnne
Hook for suspending meat, 8. Mason .............. J41R
1co machines, apparatus for preparing water for,

Littmann

Tires, measurer for wheel, R. B, & J, R, Parks ... 2401

Tonguo for trail w

Top, spinning, L. J. Carponter.....
Top, spinning, C. C, Johnaon ........
Torpedo, oll well, H. C. Huntington.
1oy, B, BONOP svscsvserinibsans sapsiasios
Traoce carrior, C. I, Smith......oooeun

Ventilation, A, W. M

Wagon, buckboard, C. D. Le Grand .
Washing machine, A. C. BOMon . ....covvvasnnrses

. C. Hote .. PR TATE)

T

UITay.. .

Water heater and steam generator, R. H. Eilllott. 21592
Weather strip, Rowen & Miller ......... sevvanacesne SIS

Welghing machine, sutomatic, J. B Williams..... 214014

Wells, Increasing the
Mather ... .

productiveness of oil, 0. L.

EEEEE

N 2

| ]

)
i

on the cruise of the Porcupine, August, 1869, page 309, he Adjustable gate, F. Danzenbaker......covee o..oeee 214,112 F. VEER . BOURIRIAS S . 214,161 | Wheat heater, P. B. Hunt .. oo aans RSN
found —1-3° centigrade, more than 5* centigrade lower | Alr engine, compressed. H. Matthes . LS nunolrntmu..l. ey NG NS | Whip socket, E. B. HAWKIDS. .. coveeeiriinrienss SHISL
than the answer 10 J. W. W. A. The fact that the tem- | APchor, power, E. 8. Webster....... ....MHJ:&CMM‘-RAM ........... . 214057 | Whistle for steam engines, J. A. & £.E. Pelphirey 21418
mbhhl'mummdmemdmgwms':':& ........ wu;mmmmw.g.l.mmm. . 88R | Wind engine, N. Holmes NS
Bot prove tha the deasiy Of the Wateris restest here. | Anurva rap, Williame & Chapiaaa T e i AR~ ) (R o L 448
le-mhl{yMN«.MMM-upu-w.n.w.xn.:«muxm.. .. 214,151 | Lamp burner, B. F. Adams (r) . sga TRADE MARKS,
sbove and below 4 .am. mmnntn.wnhldo.x.hnolnu......... v 204357 | Lamp, streot, G. D, Burtob......ccovevaacsesan . 2407 | Bellows or blowers for dlstributing insect powders,
33) A. K. writes: I want to make an in- i :it.ﬂl'.u; Mll.loycl }.]:u- ........... sessvscsrenes :‘m Lamp wick, G. Beck....ociviiiinine sovenn PO — LY Young & Stern o
dsction coll Iike the one described In SuprLEXENT No. | mmx g * nﬂg "“"’l‘-n"‘"""":u':&““'- C.F. *;:hﬂ‘*'-- nLs Mlum-:&'ndnmmm-- 88
380, Thave 75 tabe due” of Mo AP bedon .mn. el e S I‘Ml hm.qmn transporting and deliver- Champagne wine, . BOMIDEOT...cicee  socrscersans
lnch luterna) dismeter and Sfteen sixteenths of an inch | Baling press, E. F. )loﬂmn" o TI6T m&m m“ e s s :m awummm...mw.mm‘“m Chemlcal
external diameter. 1. Will this do? A Yes. 2. ] Bedstead, cabinet, M. Ceosby .. ees- 204110 | Latoh, P, H. Baker ......c.es cees 2400 WOrKS «vovvrannran RAN
Should it be varnished? A, Yes. 8. Must the hammer | Bell, door alarm, E. J. Cubley.. vees JILILL | Lath, metalllc, J. V. Hotnessey.. .... eee 2SS | Ohjocory, G. Bartelo vaves V.08
be soft iront A, Yex. 4. How many thicknesses of | Bevel, J.D. HOBDS .oooeeneinieeinininiionannnn 3957 | Letter box, electrio, W. H. Rodgers ............... 4007 | pental plates, Q A Scott LA 4
{hin writing paper should I put aroand each coil or | Beverago dispenser, serated, C.J. Dietrich ....... 21356 | Tiquids, apparatus for preventing the bolling over Gin, 1. H. Smith's Sons. 2o sve TS
lsyer of the secondary coll® A. Four Blind opencr, window, J. Bradley - 24008 O LB o oo va posxsanonsnsrorssesrsdanuana . ULE C & HENY  crsevonasescs WIS
2 A . 5. Should it be Medicinal preparstion, C. 8, ]
varnished? A. Not pecessarily. 6. What battery is the Blind, Venetian, T. Langdon..... .- WIS | Lock strike, A. Blackwood... ‘....Mim“mmum““m,
Saatne Sl it _ | Blinder, B. W. Webster ... ++ 246 | Loom shuttle, J. Johnston .. SIS, TS | Men's, young men's, boys', and children’s
ww""’"““"m’v ! A.Proba- | Bo,x xeeping apparatas, Dow & 21351 | Lubricator, §. H. Benton ..,. .24087| B W.COurder.. .. ...

Grenet will answer your parpose best. 7. How | oot leg support, O. H. Tibbetts. ... .. 714,305 | Lubricator, Webb & Richmond... 25 | yineral waters, J, L. Lockwood e
many will I need for the coll 1o get the best results? A. | Bottle stopper, W. H. Hicks....... « 2149 | Marble, makiog artificlal, 1. G. Hosmer T2 | yusical Mr.ou-.a»...............m
Thres, of good size. inom ¥ c.q.:l—- b :ﬁim)‘@:‘nﬁm.c-l. Bryant ....conevoneens - 2130 | Oatmeal, Quaker Mill COMPRAY «.coeeererrsnnrrananes ToIWS

() A. M. 8. writes: Suppose a wood | e IR G T - 1408 | Mota) devios Tor cathing and Caring ronnaners | S e UIEL P A st
planer tohave a cylinder 5 Inches {n dismeter, with 3 | Byokle, trace, C. B. Bristol ....... . o 24006 R T R R 24,148 | py mummtm T
knives set at &n sngle of 45 with the radius, and making | Burlar slarm, H. Hart.... .. 214,129 | Metal plate fanger, K. C. Nugent . 21381 | Refived petroleum for Mlnminating PUrHORss. -
4,000 revolutious per minnte. Wil such planer cut any | Calculator, mochanieal, H. H. Sam, Jr... < 214128 | Metalllo can, J. K, Perking (v).... 869 | pire ReAnIng COMPANY ............con T, 1T, TITE
smoother or better with the edge of knives projecting = Car brake and starter, Crocker & Lytlo ... .. 214,028 | Middlings, ete,, soparator, A, & A. 21,073 | 811k and siik cotton velvets, os
only % of an Inch over chip break, than it would with | Car brake and starter, J. P. DIckson.... couveessees 204,116 | MU plok, 3. H. CaIN o.oiiv srnnsssnsisssnasases

P . 39T | goap, J. B Wilson.....
the knives projeeting five sixteenths or three eighths of |08 buffer, B. H. Jabney ......covueeee +++ 214068 | Millstone dresser, diamond, T. MoFeely... 213,995 | Table cutlery, ROgers & SO coccerivanaspiaes sseess WIIT
aninch? A Yes. cmu::u.n. lt: )I::uu;n a% 2!1.(5: )lulno::::hr:rn:: 'rbuulf'q ......... TS | Toas, B Guittard .. m ; g
- X ! pling, G. .o Wm Millsto Mﬂl. . Q. Adams. . ..M Thread, ]wm

(35) 8. E. M. writes: | wish to make an Csr coupling, E. Wilson... .. 71423 | Musical {nstrument, mechanical, M. Gally......... Z121 | Tollet preparations, COLAD et CI8 .. sveeserussssees Sl
fnk that will copy several dayr after writing with it. A, | Car, postal, C. R. Harriaon.......... 2140% | Moustache guard, Thatcher & Decker... 2000
Use 8 strong squeous solation of soluble nigrosin (a Car pushor, E. P, Phelps. . .........00 214157 | Muzzie for antmals, H. C, Rice...... bR :
variety of anilie black solable in water), containing a | O %08t siAioon, Smith & Hallstead .. ++ 214008 | Net for horees, fiy, Raniville & Stkes. 24,1 DESIGNS.
few drops of clove ol 1 prevent mouldin : Car starter, H. Welch....cooeeovmiimsonans o 200 Ol can, G. W. BARKOr .\ cooiinriiinannarsnnsee 210017 | Boot and ahoe heels, B. F. Jones.. ... cover « saeees TLUR

_" | Cars, ventilating milway, C, E. Lucas ... o 218904 | Of] testing machine, C. M. Higginson..... « 214182 | Carpet, T, J. Stoarns na
(36) J. W. P. asks what the Italian statuary | Carpet strotoher. J. D. WHIDOY. .....oc0rin vrvees U029 | Oro wanhing machine, W, FHOOPOr ....voee -seeeene. 214D | CATDOE, Ay Lo HAIMAAY. ..cocnncrnsnnnsnen AL 1L1E
vovees 24,172 | Ores, extructing metals from, J, A, Robertson..., 214,085 | Carpot, J. L, FOIKOM. ...oouieniianiiis Ll

or image mskers pat in thelr plastor of Paris so as to | (8rriage clips, die for making, R. R, Miller ,
make it resemble marble.  Some of their wares are \ Carrisgo top extonsion joint, J. B, REeveA (...cene 214,10
finely cant with & fine outside polish. A, Satarate the | CPrIdRe 100008, C. Groen oiiveeees coniaernsiaenns 218,085
dry caxt with melted (pure) stearine or stearic acid, Casting, apparatus for withdrawing pattorns from

Chila's oarringe body, W. B. Whitvey.
Curtaln bands, H, Sledentop..ooe oo
Dust pians, Lo G Dalby .o

Organ notlon, N M, DOYnton. .c.oovve coevvasannes RS

MOUIAR FOr, 8, 3, AQOMYN (0urieare o aieisnins vese 218,084 Envelopes, H, O Bainbridge., ..o
(37) B. A. M. asks: 1. Is not aniline red | Castings without blow-holes, stecl, F.Valton ef al. 214,210 | Picture frame and packing box, L, Cole. veve 204106 | Frame for olook movements, L. L. Cul
s pofson? A. Pure fuchain or magents ix hurtful, if not | Choin, ornamental, W 3. ALON. coooversannnnrnes 2,05 | Pin and noedle ease, ¥, M, Mpor........ veer 214,008 | Frot work for furniture, . Vogel . o .
polsonons, when taket Into the system in any considers- | CHAIN, ornamenta), 3 J, Horton ....... o 21141 | Pipe joint and coupling, W. . Alllson.... <. 20407 | Porfumory bottlos, M. B. HOod. e covvussnssssonss Al

oo 204,079
v 207
o 4,015

Toy scales, J. Gorard

Planer, endless bod surfuco, K. V, Streit . seess I
Umbrolla handle, F. J. Kaldenbong ..... ... 114, 11,16
e ————————

Plant sprinkler, J, Suydam.,,
Planter, corn, G, W, Brown

ble quantity. The commerelal aniline red often eon- | CHOCK rower and dropper, J. Babeock..

|
sulns trsces of arsenle, owing to the employment of ar- | C:’;'"hs::c:;f ; ‘;l.p:\l:ll.l.l:m

senle achd in its production, 2. Are there no means of 3 s —
. o fpe, L 1% Maxwell ...... +er 214,168 | Planter, corn, R, J, . PES
neatmlizing it without spolling the wine which containa Cl:-n:; f.'. An-un".‘.'.'.':l.l.... e 24078 m::m-. N:rn. Ak n?‘:t.rco:mu TR Englieh Busents XSRS RS : f
Ity A. No. 3. How can it be detected fn wine? A. | Clock, O, OMEOm. . oo e 213,99 | Planter, s00d, Worthington & Tempiin ..., 2220 From April 1l to April 18, Inclusive.
Sou p. 344, vol. 30, SctexTieic AMERICAN, and pp. 802, | Conl scuttlo, H, L. Arnold .... o SUOTT | Plow, J. Seaman. ... yasaseanss veos BUNL | To0k covers, W, HL Douty et al., anokin, Pa.
No, 64, 13, Ko, 34, and 637, Ko. 40, Sotmwririo Axenicax | Coffoe, tablot of, J, 1, Bultzer ... <o 214011 | Polson distributor, T 1, Taylor ceeiss e 214206 | Orayon holders, 3. Reckenderfor, New York
SUFPLEMENT. :'u:lln’ll:md rost, J. 8. Richardac 'j::c‘r:) :-urk.;-urlm:. M.’II. mivlnlft'l:.(r).... ceeren e oo 8000 Klootrio maohines, N. 8. Kelth, Now %
. JoIn holder, G. O FIRON, coupiirvrsissnnsnnins coo 24000 | Pross for exteaoling o m sood, oto,, 3Oy 14,97 | Bxtinguishing fires, O. L. Gorfleld, N
MINERALS, 210, —8pecimens huve been re- | Coko ovon, T, Bemelmnny.. o2 21408 | Printiog wnobinos, shoot dolivoring apparatus Lyoloting muohine, G. Drapor, “
celved from the f”""wi"u "“r"'”l'”nd(‘lllﬂ and Collar, broast, . . Milos..... vee 270 for, 8. D T0oker,. coveieins co U000, 2007, 214,008 | Fluld, regulsting tho flow “. Q. W,
2 fhed. with tho resul , Comb, ¥, Rhplobardt .. co0 214004 | Printing msohine shoot rovorsor, 8. D, Tucker. ... $14,008 ton, D. O, ) A
examined, with the results stated : [ Candensor, tnfootor, 7. . Botte.ceesesss cer 914,000 | PamP, Jo CLONO +sesreneenrs nassnnnsssss cevirenseens QI | Gan purifior, 0, Lugo, Flushing, N
E. D. B.—It s difoult to detormine s plant from , COrset W. Ly Abrens ..o LA Pump, JL YL 0 &0 R G Wren senres ceees 2SN | Governor for steam
¥ rom
snch material alone, bul we are very positive that Corset, 1, M, Fanning (r)....... i anglassaanaraes 8003 | Pump for foeding steam hollers, C, G. O, Slmpson 204,50
it i of tho milkweeds, probably the v Cotton, hay, ete., pross, W. J. P, Tiddell. s 204,00 | Pump, ship's, J, L. Do Wolfo. ..., ovivniies seenee LA |
Al A x r ¥ Ny e very | coltan pross, Matthows & C. I, Morehoad, Jr..... 214163 | Funch, belt, G. . Byomson ... . s
widely distributed Ascleplar cornutl. 1t so, we may | Cultivator. 1, Davis. Jr 210413 | Rafter, W. BIAN ..+ vens cassnnrersas "
state that numerous partially successful Kiempts have | Caltivator, Holly & JOUOs «.ouerassessssssssssessees 214,135 | Rag clipper, Pattun & Knowles ...ouurererssnesss 2010
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Wupl may heaa advertisementsa ot Mc same rale
{"‘? bl'r' mmmnl as the ‘lm;‘zl Jrreas, Aalr:vvr\
o mdw lonp )mN oation qﬁ«vao any

English
Government

HAVE ADOPTED THE

Hancock Inspirator.

[LETTER.)

Qffice of the Hancock Inap, Co.,
London, Bng., Feb. 11, 157,

I have just received an order from lu Englah Govern- |
ment for 2 Number 15 Insp in
all for the Government this month.

B H, WARREN, Apent.

A

§# Descriptive circular, testimonials, ote.

52 CENTRAL WHARF,

BOSTON, MASS,

iy
e JLOURLEY CCLEMAN A RRO,
i v

PATENT RIGHT FOR SALE.—HAN-

50

RUBBER BACK SQI

For Packing the Piston Rods and Yalve Stems of Steam Engines and Pumps.

n nmum thu part of the paoking which, when In useo, Is In contact with the Plston Rod.

A tho elastio baok, which keops the part 11 nmllnut tho rod with sufolont pressure to he steam-tight, and yot
nmul on but 1ittlo friction,
I'hin Packing Is made in lengths of nbout 20 feet, and of nll sizos from § to 2 Inches square.

.IOIIN I, CHEEVER, Treaw. NEW YORK Bl'.l.‘ll\(- & PACKING CO. 37 & 88 Park Row, New York.

Wood-Working Machinery,

Buch as Woodworth Planing, Tonguing, and Grooviog |
Machines, Duniol's Planers, Richardson’s Patent lm-
roved Tenon Machines, Mortising, Moulding, and |
to-Saw Machings, Eastman’s Pat. Miter Machines, and
Wood- \Vnnl“f Machiner Yyrnm-nlly Manufsctured by
THERB (UGG & RICHARDSON,
2 Salis Street, W urn-:lor. hlm
(Shop turmovly oocouplod hy t. BALL & CO.)

$25 10 $5000 |352iconstz investad tn Fall ot tars
ror-:«nuwo of profits
;wmtln‘x"n \lm'kn

WORLD.

SHEPARD'S CELEBRATED
29430 Serew Cutting Fool Lathe.

Foot and Power Lathes, Drill Pros
Secrolls, Cireular and Band
Attachments, Chuc ks, Mandr
Drills, Dogs, Calipers, ete, g for
catalogue of outfits for amatours or
artisans.
H, 1. SHEPFARD &
331, &, 5%, & 3T West l-rr-m ’ﬂr--n(
Llnclulmll. Ohlo,

WANTED. — ~ MILLER TO CUT TWO
rdgv- 24 In, npart, 1 In, deep, 24 In, lom: nt Ihn same time.
7 1oot planer to take 40 in. wide, 30 in. g

MoC, \()L.\(: ‘rederick, Md.

owry wook, and ylelds an immonse
‘} the Now Captialization Systom o

ull explanation on
. Bankers, 26 und °

plication to AL
l!mml Street, N.

'ﬁ

! 'J.'H! Brondwny, N.

UARE PACKING,| STEAM PUMPS.

HENRY R, WORTHINGTON,
Y. N3 Water St Boston,
Tue WORTHINGTON DUPLEX PUMPING ENGINES FOI

WATEIL WoRKS—Compound, Condensing or NonsCon«
densing. Used in over l(IJ Witer-W orks Stations.

| 8reay Pusmps—Duplex and Bingle Cylinder,

'Price list issued Jan. 1, 1879,

with a reduction exceed-
ing 30 per cenl.

WATER METERS., OIL METENS.
THE FORSTER-FIR-
#‘ MIN GOLD AND SILVER

AMALGAMATING COMPY
of Norristown, Pu., will grant

L= state righta or loonses on
| casy terma. This saystem
' waorks u 1O Masay, aod re-
i cuvers o mt-n.ury rapldly.

Apply u nbove.

AMS, BROWN &
J OHN.H MCGOWAN &CY
CINCINNATI - OHIO

EDMUND DRAPER,
Manufacturer of First-cliss Engineers® Instroments.
P.-lnbllnhnl ln 1850, 226 Pear St., Phlln.. P,

(‘hmmn and l‘ﬂnum\'d Cards [no 3alike). Name in
Goldund Jet, 100, OLINTON uucm y Clintonville, Ct.

6

| l(t‘;‘l;:‘\ l.subllshed
T E A M E N c l N E Igl’"'l""';" G'.eo:“l,l.om.

AND BOILERS,

Wood nud Irven Working Machinery,
(Sond for eirculars.)

(ntn. M. ULAFP, BELCHER & BAGNALL,
Manage: Warerooms :
0 (‘orwmd Street, N. Y.

Latest Style cms, Dou wl Lawn I"'loml ete., In
cuse, name in gold, 10c, VT B I»Oi Neorthiord, €3

Mﬁ&‘%

Warranted of
the hardest not to break
temper, and and Face oi
never Lo settle. Best Caxt Stee

Better than any English make, and only one that is fully

IHIWARRANTED!!

30 wizew, from 1-2 1b. to SO0 1bs.
Cuulomm: urnished on application.

warranted |

L. SMITH HOBART, President.
TYPE-METAL RELIEF PLATES.
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS

AT MUCH LOWER PRICES.

coek’s Cambined Burglar Alarm and Door Fastener. I
defy uny burgiar or tramp to enter a door with my alarm
on Addm- G, n.nun K, Box 390, North Adams, luu.

™ Plucrluu. TREATISE
COMBUSTION OF COAL.

Including Descriptions of yarlous Meochanionl Devices
for the Feonomic Generution of Heat by { the ( umuun(lon
of Fuel, whother z«)l.ll) l IQUID, OR GASEOU

Wil LIA“ ‘" BAIR.
1 VOL., LA WG E §VO, TLLU nru.\'nu
I'rlm- =’.xlrn‘( oth, =« - - $2.50
Orocce, =
Nvm post ald, (n uny part nt lho Unlh-d Nlult‘n
upon recolp {lhn rico.  Addross
YOUN IJRO'I'H

PATENT RIGHT FORSALE. OF A COMILETE SEW-

rw l»l nroyslly. Addross
g e lllmy l‘l‘.A e u y l:zz") North Adams, Mass

JENNINGS' WATER CLOSETS

Stvo rox Uincuran

New  Yorx

21t8, Publishors, Indianapolis, Ind.

Pmers Reovero

94 Beowax
By 0. M. WOOLLEY, Atlanta, Ga.  Rell-

| uble evidence given, and reforence to
l oured patients and physiolans,

send for my book on The Habit and
Its Cure. Froa

A YEARAnd o llwllmm lnuunnln outnt l-rmv

Addross I, O, VICKERY, Augusta, Malne,

STREET

PIUM |

HABIT
CURE,

$v77

SPECIALTIES WANTED ON ROYALTY,
Wao manufsoture o Une of goods used in Steam Hoat-
Ing, Gos, and Plumbing. Have over 00 looal agents from
Malne to Konsas.  Ovor 30 years 1n business \-hln-n
JAMES WATBON, No. M So.dth 8, Phils,

MAKE YOU A PRACTICAL
oM Lo ake 6 por weok, Address
. WOO D OUK, Kaston, Muryland,

8173 wiLL
waker, un-hllnuj

To Capitalists and Manufacturers.
Vorty thousand dollars (MO0 will purohase o
Ung Interest o the stock of one of the largest wid most
IO rous manufacturing u.t ahillslunents In Ontario
tu-p..,.yl Hafos. Wood and fron Working Machinos,
Machinery neurly new Extablishod 'N,Hl'lll‘llll and
ood Dusluess conneetion.  Capacit y (A) per yoar
i PO Box "'l Maditan, Ont

Adress M ANUPACTUNEN,
HEARING RESTORED, Groat lnvention by vne
who wits dent for 0 years, Bond stamp for partiouinrs
INO, GA RSO, Look Hox Wo, Cavington, Ky

Bookwalter Engine.

Compnot, Bubstantinl,  Beatoms
fonl, and easily mansged | guar-
antoed to work waell sad give
full power visimed, Ko
Boller complete, inoludl
wroor, Pump, ete, ot

row of

HOMSE POWER 214

‘" W w0

’ 105
Ut on onrs st -vn:.ullvlnl 0.

JAMES LEF) & U0

'.ulluﬂu 1d, Ohlo
Nuow York

"

or N0 Liberty #

Patent JEWELER'S LATHE,

Manufaotured by L. V. ST ANDISH & OO0, 00 Artisun 8L,
Now Heven, Ot HSend for olrenlar

Louisiana SUGAR Growers.

ot bo saadly blnined In

il 'H l..11. ’(-r-l|||ll o
”\l } "", - ‘” ourding | |I|» cultivation
il , ring Cnne suppllos fusl than
3 . ¥ pm e f al l-l-:- Apply
v K Hosolule, Sandwich Ialands

WATCH- |

Persons desiring illustrations for Books, Ne Catalogues, Advertisements, or for any other
can have thelr work done by us promptly and In'mm'u REROS:
‘ Our Ielief Plates aro ongraved by photo-chemioal nuxn are mounted on blocks type-high ready for use
on any ordinary press, and will wear h.w than the common -umAyv. plates.
! Ihlel hl"llhl!’;fﬂ‘") Mnooth printing surface, and the lines are as deep, as even, and as sharp a8 they could
by be cut by hand
! Klecqu"w- may boe made from them in the same manner as from wood-cuts.
‘ Copy. e oD, vln ia done elther from prints or pen-drawings. Almost all kinds of prints oan
ulul:].{:a’wd directly from the copy, provided they be In clear, Mack lna or stipple, and on white or only -luhuy
t o
| 15 enpu.lnunnn, sultable for engraving by us, must be made with thorvughly BLACK Ink, on mmooth, while paper.
'l'hu&nhoum usunlly be made twice the le: and twice the width of the plates destred.
‘ hon such drawings cannot be furnished us, we can produce them from photographs, pencil aketches, or
n‘o‘l any kind nocompanied with proper nstructions. J"hotographa taken (o the usual way, and of any con-
ont alze, wo ean use.
Thnnge of Slzo,~\Wood-out prints of the conrser kind may often be reduced 1o half their lineal dimensions,
¢ othors will admit of very little reduction, und some of none st all.
Most Jithographle and steel-plate prints will sdmit of no reduction
Yory fine prints of any kKind may be enlarged moderately withoutl detriment
- .A |;rmu which cannot be satisfactortly reduced or enlarged way bo redrown and thus brought o any
(U] l’ L
n all cases of reduction and enlsrgement, the relative proportions remaln unohas
l'rnaf-.—\\ henever desired, we will furnish tintype proofs of the deawings made
rection, before engraving, A printed proof is furnished with each plate.
Thme.~We cannot usually engage to fill an order for a singlo plate in loas than from three to six days; larger

(u‘don wlll require longor time
tos will be ummpu furniabed when desired. That these may be definlte and correct, the copy (0 be

um:--nnﬂ." print, photogmph. sketch ur dnvtﬁ—-buuld always be submitted for our examination, Luclnur
with a distinot statement of the slze of p late want. and of ln{ her detalls 1o be observed,

Terms,~T0 Insure attontion, all orders must be sccompanfed by un advance of half the price charged, the
balanoe Lo be pald on delivery.

Electrot vplnu) und Printing.—Woe have recently added to oar establishment excellent facilitios for making
electrotypes, and also five power prossos specially fittod for printing rluln of all alzos (b the Anest manner

A l‘l(k:‘hl' L l’hl ~Wo have Just Introduced this most -ruu facility, which vnables us to prosecuts our
work in clowdy weather, and to push forward hurriod orders én £

Referencos,~Our plulm are now used by the principal vuhunh«-u in this clty, and by wost of the leadiog
houses in gvory State in the Union

Our Goneral Clreular contains a fow specimons of the varlouns kinds of our work, and will bo sent on
recoipt of -lump Wo have just propared fve spocial elroulars, as follows :

\u 1. Portealts and Flguroes
2, Bulldings and Landsonpos
& Muohinery und Apparstas,
4. Mapn, Autographia, and Ornamental Lottering
“ b u.?mulm'tn-n- from Wood.L nln -lwl l‘llh' Prints, und L Jthographs,

B WESTON DYNAMO-ELECTRIC MACHINE 00|

|
Machines for l’lr-v(n..pluuur Kloatrotyping, Kleetrio
¥

desl
yonl

whi

y us, for approval or oor-

| MR 3\ BEST ANOCHEAPEST |
Light, ote, In addition to testimonials 1o our Catalogue

of Jan. 1. we bhog to refer (0 the following houses
MERIDEN DI rANNIA Cog Rusaerl & Enwis M'r'u Cog
Bewn & Bawron; Hany, ELroN & Cog HicduanDsox,
HOYNTON & Co; W, HL JACKsON & Co | STANLEY
WonNs; Roorns Correny Co. Cnan, Hoores Baos.
EDWARD MILCen Cog Mrrossrs, VANCE & U0 Nol.
WALK LoOK Cog HAYDEN, GEle & Co Doyestio
REWENG MACHINE CO 3 Knmesnn FAunm Jos, D ux
Cnucinne Cog MoMronn & Haxsox; Faoax &

and over 80 opthers, Outfits for Nllltll Nunu
Nuoszn, Plating, oto, The two highest ENTRNNLAL
AWANRDSE and th URNT NN IAL GoLh MEDBA L of Amaerls
Prices fvom 8123 1o 8500,

CONDIT,HANSON & VAN WINKLE
Nole NEWARK N.J

HOW TO SELL PATENTS...‘."I’xl".':L‘.‘.'

of lnstruction, --m-lulnu valuablo tnformation, free

- R S CREW CUTTING

ENGINE LAT HES
] ‘uwwﬂ“ '} ’
SEND rom iews TRaea cATALOCUE
GOODNOW & WIGHTMAN
76 WASHINGTON ST BOSTON MASS.

 MACHINIST GOODS

\ J WILKINSON & CO., Boston, Mass.

PATENTS at AUCTION.

onn fnstitute,

Agents

’ “‘l‘ u\l-;l .?l)n;u.l:':v“!::h'; “D"nr'h-r(nu. (ul:‘,!rvuf "i Y. | Send two 30, stiunpe. Gro. O Tracy & Cu., Cleveland, O,
ATENT AN % 07 Liberty street, New York, !

877 A Month and oxpeises guaranteosd o ohila.
l{" N nml POWRR MA. Ouitit free. Suaw & Co, AUGUNTA, MAINS,
CHINER P~ e > —— .
Mﬂuvm.l machines with whioh ”‘ 8P "l “lA "\ Dr C P Kl NZE.
Hallders. Cabinet Makers, nym n.-uu (.g-vm- Diminished. Ntucuuh Dl.nﬁun

Wagon Makars, and Jobbers | & ""-‘“'-v i "w"m-l t--n-tlvcl ﬂyuw

» n I N Irnll L asen

::'n:;‘.‘y::‘l‘l‘l‘::“s:.lrl‘l’l‘ A‘::: Loo mueh Food | P v-{lbln -r.l- .ﬁﬂm.rllb.

PRicr with stosmin power manuline. ralgenant I-r sllum (umm)mu n rurvnl.J
turing: also Amateurs' supplies. | Treatmant, Nourlshmont shoukl bo Rasi o
MACHMINES SENT ON THIAL taken Little st & Thue | snd Digested t,.(u wern I
Hay where you rosd this, sud send takon. Necemity of Few and Fla Linent

n m-b?t
whon Htomaoh s Overloaded. Aldm. ut{\ ulv.
Treatmant in Febirile Diseases tﬁl
FIFIO AMBEIICAN BUPPLEMENT NO, IS Price ) wnl.
L0 be had sk this oMee and of all newsdenlorns

ARRISON,

FOR ALL PURPOSES,
Brooklyn, E. D., New York.

for oatalogne snd prives
W. ¥, & JOIIN BARNES,
Rookford, Wlnlmlu‘n( o, 1L

TILD

BEST

STEAM PUMP,

THE DRIVEN WELL.

Town and County privileges for making Driy ’3
Wells and soelling Licenses under the establish
American Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO,,
NEW YORK.

()R ™™WO Dl MES—1 pkt. each of Vcrbanu l'hlox
Double Hollyhocks. Striped Petuniss, Balsams, a0
l'nmlcn. l. D. SNOOK, Barrington, Yates Co., N. ¥

Baker Rotary Pressure Blower,
(VORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS
2318 Frankford Ave.

Puitapzrruis

PERFUMERY.—BY W. A. SAUNDERS,
mmad.n.

—A valuable and Wﬁpﬂ u
? of Perfume formule for
he p-nuon of the most nt and Per-
fumes now on the market, ‘! for the pr
and com the ingredients. et The Formuls
bere given embrace the o _of the following
Perfumes : Jr;cxey Club. Moss Rose, ite Rowe, Vie-
toria, Eas M Iy. Millefieur, Yiang
Yhn(.sm 'B'I.Waxl\igolem‘mhdn.'l‘ubﬁ-
- New Mown Ha

nette. St'rru:nzvr

JOHN C. MOSS, Superintendent. |

Amnnd

n—a-nm-

0.,

RS

OF THE
Scientific Jmerican
The Most I’onllrrs‘:l:ll::’l":.nr In the World.

VOLUME XL —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1919, »

uew volume will be commenced. It will continue to be
the atm of the publishers to render the contents of the
pow volume as, or more, attractive and uwselul than any
af its prodecessors.

Only $3.20u Year including Postage, Weekly.
39 Numbers & Year.

This widely circulated and splendidly ilustrated
paper s published weoekly, Every number contalos six-
oon pagen of usefal Informatlon, and » large nanber of
original engraviogs of naw nvestions and discoverios,
represouting Eangineering Works, Steam Machinery,
Neow Inventions, Noveltion In Mochanion, Manufect ures,
Chewistry, Blectrioity, Tolography, Photography, Arehi.

| teoture, Agriculture, Hortienlture, Nnturi) History, ete.

[ sty but lx at the seader's risk.

All Classes of Roaders find o Tur Sciesrirne
AMEMICAN o popular resine of the best sclontifie ine
formation of the duy ; and 1t s the sl of the publishers
Lo prosont (6 In o sttractivo form, avolding ss muoh as
possiile abstruse torms, To every lutoelligent mind,
thia Journal affords o constant supply of Instractive
reading, (Ui promotive of knowledge aod progross In
overy community where It cirounlates

Tevmn of Subscription, ~One copy of Tur Screx-
TIPO AMERICAN will ba sant for one prar-- 3 numbers -
postage prepald, 1o any subseriber In the United Statos
or Canada, on roowipt of thyee dollnrs and 1wouty
couts by the publiabers; slx mobihs, $LR; throe
months, §1.00,

Clubs~One extrn copy of THESCLENTIFIC AMENL-
CAN will ba suppliod gratis for coery olud wf few sudocriden
st BLI0 oaoh sdditional coples at same proportionate
i, Postage prepald ,

One oopy of TR MUENTIFIC AMEIcan and one copy
O HOTHEEI0 AMBEIICAN BURPL R Esy will Do seut
for one your, postage propald, o sny subsoriber tn the
United Statos or Oanmda, on roosipd of sevwn dollars Ly
the pubilishors,

The safest way to relt ts by Posta) Order, Diaft, or
Mxpross, Mooey earefully placed tnside of envelopes,
securely sealod, and correctly sddressnd, seldom goes
Address o)l letters
and wake all vrders, drafla, oto , payable to

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

To Varelgn Subscribors,—~Under the facilition of
the Postal Union, the SCLENTIFIO AMERICAN s nOw send
by post direat from Now York, with regalarity, to subseribe
ors in Groat Dritain, India, Austeslis, and all other
Dritiah colonies i to Franoe, Austris, Bolgtum, Germany,
Musela, nnd all other Buropean Statos) Japan, Hrasdl,
Muxion, sod all States of Contral and South Amories.
Torma, whon sent to forelgn countrios, Cniada
ol for BOLENTIFIO AMRIRICA N, | your | B9, gold, for
DOth ROTENYIFIO AMKIICAN and BUPPLEMEST for |
yoar, Thisincludes postage, which we pay, Hemit by
postal order o¢ deft to arder of Musa & Co., N1 Puy
Mow, New Yurk,
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Bxgravings may head adecr thements at lAc same rate

by mosmremmont, on the Itter paves.  Adver-
M vt e de 7’(\- as carly
- TAM in pert

STILES A. I‘\RM"&“&D Middietown, Cunn

SEW n n vm\‘ BE AND BOLLERS ul \l'
1“ ANPIONAN " li GOODWIN, Ol Uiy,

FOUNDRY TO LET At PATERSON, N.J
SN 1. 3 eranes commanding the entire Boor; milway
ek to door: appointments moderm and mn.plm.

Is‘ll 08¢

lll’

0 the good-wil) of an extensiy .- lmhlnn- and wse of |
S “‘r‘l‘.‘m:!"r \A'lll\\ AL BANK." I
M -mﬁl nlrumenta, st ) yl nrl.m m
it '.'l':'ﬂ;fu" T Philndelohing 'n.
COMPRESSORS, :
FUSE, o4
BATTERIES, s PR
‘\v
Roots' Positive Blast Blower.

‘()I‘K 0 rrullln-r-.hrrumln
ROCK DRILLS, 0
POWDER.

P, H. & T, X.ROOTS, M'f"rs, Connersville, Ind,
S.S. TOWNSEND, Cen. Agt., QB CorUamﬂSL
COOKE & BECOS, Sell'g Agts., )] NEW YORK

(7 SEND FOR PRIOCED CATALOGUE.

BAXTER ENGINE FOR SALE.

A ‘(‘(\bhll—h\ml 10-horso power engine, with 15-horse
power botler, ood condition. Wil bo sold cheap.
B OTO-ENGIAY ING GO, 3
67 Park Place, N. Y.

CRINOIDS FROM CRAWFORDSVILLE
Beds, Very perfect and besotiful. THE GEMS OF
THE CAB l N l 'l' Send for clreniar to

. BASSETT, (‘rnwfonlwﬂlc. Ind.

The George Place Machinery Agency

Machinery of Every Description,
121 Chambers and 108 Reade Streets, New York.

AIR COMPRESSORS,

HO|STING ENGINES anp OTHER
A S S
GE. ZANESVILLE,OHIO.

N
G

ANUF
WED

N
GRIFFITH &

EsTARLISIED 1564,

JOSEPH C. TODD,

ENGINEER and MACHINIST. Flax, Hemp, Jute, )lopo.
Oakum and Bagging Machinery, Steam Engines, Bollers,
ete. 1 nleo manufacture Baxter’s New Portable Engine
of 1577, Can be seen in operation at my store. A one
horse-power portable engine, complete, £125: two horse-
wer, $225; two and u half horse-power, §230; three
Gree-power, $275. Munufactured exclusively by

J. C. TODD,

10 Barelay St.. \evr York, or I’llerxon, N.J.

WE S

l 'l’. /

estoh. Many thousands in use

" RARE DPPORTUIITY

oprletor, adyaneed in yoars and Jdosirous u!
! l“!l’:l“ll:‘"l"rl’t‘l active contrul of Dlisiness, wosld wil 0f a
Bargain, Of convart inta s Jolnt stock company and re ln.:»
“n ?’ otest imself, » Foundry and Muchine Shops, with
ull elr muchinery sad fxigres complote, al now
erowded with custom work, havisg cost u|v'lnvlh-n1 -nn'
llmn-uml dollars. and the .-ul; ohes of magnitude f
[ 330 mibos on the Misaissippl itiver, on \qrhm- points of
which may De sovn specin i work of these xhops st
Stillwater, Winows, M gor, Dubugue, Fualton,
Lyons, Clinton, Museatine, mn\ un lunnz " M tho Dosts

For |m|1l1 uinre, ndaress tho proprietor .n 1 |'|'¢':'~<l': .’l;»lv.- n.

D ROCK DRILLS

The only Machines giving s solld core showitiy vxnct
natare of rooks passed through

THE AMERICAN DIAMOND F‘(’LK BOHth Co

SEND FOR PAMPHLET YORK

¥R OF MAUHINERY -
hl\l L HILLS, ".lk'lmmbﬂn St

CHROME STEEL,

WAREHOUSE, 98 WILLIAM ST, NEW YORE.

JOHN W, QUINCY, Mannger
(nwmnlnlcl or Ill'f"ll th, durnbility, aud uni-
formity, ud for cirenlnrs for proot thar ic |
will do 30 per cont. more work than any other |
Cunt ‘ll‘l'l nnd llml itischenpe v-l nud bost to use, |

THE — =

Aptly L0

l‘\oll ALL ow York.

l!‘"’

Pennsylvania Lawn Mower,

This muchine
embraces nll the
ndvantages of a
light and dura-
ble Lawn Mower.
Points of superi-
ority claimed ;

Lightness com-
bined with
strength In con-
struction; easi-
noss of adjust-
menl: ness

ecuring and
hnndle‘ the least llnblllty w obstruction
ng, either In short or (for 4 Iawn mower) high
itness or easiness of running whilst being
worked; its attractive appearance. Every machine
warranted, Address

LLOYD, SUPPLEE & WALTON,

PHILADELPHTA.

FOR SALE GHEAP,

A very handsome double barreled, central ﬁro

EXPRESS RIFLE,

No. 577 bore. Welghs about 8 1bs.  English solo leather
ouso with tools complote.
and beur shooting,  Bullt by B M. Ritey & Co., London.
Address HODGEINS & HAIGH,

288 Broadway, New York.

DEAN BEROTHERS,

INDIANAPOLIS, IND.,
Munufacturers of

DeanSteam Pumps

Boiler_Feeders and Pum
ing Machinery for ulr
purposes.

adjusting the

Tfrom clo,
grass; 1

Mill Stones and Corn Mills.

We make Burr Millstones. Portable Mills, Smut Mas-
chines, Packers, Mill Picks, Water Wheals, Palleys. and
earing, spechally adapted to ur Mills. Send for

Lgae.
J. T. NOYE & SON, Buffaio, N. Y.

' W00D ENGRAVING |
A e e Rae BT

apsiarons BEST ShuraaE
MURRILL £ KEIZER. # HOLLIDAY ST., BALTIMORE.

Pond’s Tools

Engine Lathes, Plancrs, Drills, &c.

DAVID W. POND, Worcester, Mass.
The Columbia Bicycle,

Made by THE POPE M'F'G CO.,
RO Summer Streel, Boston.

A practical rond machine, easy to |
learti to ride, and when mnln-rt‘d'
one can beat the best horse In a
duy's run over an ordinary road.
Send 30, stamp for price list and 24.
pago catalogue with full informat'n.

ll‘()lﬂ' ANT FOR ALL CORPORATIONS \\D
MANFG  CONCERNS. -RBuerk's Watche-
man's Time Detector oapabloof nocurstely oon.
teolling the motion of 8 watclunan or pstrolman et the
different -lnunu- u!hh best, ¥end for eircular

ERRK, I'. 0, Box 079, Bostou, Maws.

RSBES‘I’OS s

Ligunid Paints, Roofing, I!oller(overlngu
Steam Pnchni srwuhmg ¢ Proof Cnahngl.
Cemenis, Lc. Mevuron oI Price L

H. W.JOHNS M'F'C OO. BT MAIDEX Ull. Y
J. LLOYD HA |(.||,

)lumlu-t urer -.r

Beware of bunnu Inlrimnm( l)ﬂm:(ur-

Hw.

FOR MACHINISTS' AND BOILER MAKERS' HEA
Steel Clampes, send for circular to C. W. LE CODNT, -
South Norwalk, Ct.

I EHIGH UNIVERSITY.—Tuition Free.

CIiViL, MECHANICAL, and MINING ENGIN EERING;
CHEMISTRY and METALLURGY ;. FULL CLASSICAL IN-
STRUCTION ; PRENCH and GERMAN ; ENGLISH LITERA-
TURE;: INTERNATIONAL and: CONSTITUTIONAL LAW; !
PSYCHOLOGY and CHUISTIAN EVIDEXCES. For Iuﬁx—'
ters address The Rev. Johb n M Leavitt, D.D., |
President, BETHLEHEM, PENNA.

HOW TO REMOVE - STAINS AND

Linen, Cotton, Woolens, nnd Silk. Beln:n

DUC'S ELEVATOR BUCKET,

ar uso in Flour Mills, Grain
;lnh- of Uharcoal Stamping Irof, extm st

A splendid weapon f0r deer |.

l(rllmrlq» ele.
mers 1o

Elevators, Sngnr
ong and dural

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y.

WARRANTED THE . BESNT.
1 1. P. Boiler & Engine, 8150.
2 H. P, 8175, 8 h. P.,8200.

Tosted to X0 Jus, Stoam

LOVEGROVE & €O,
152 N. 3d St Philadelphin, Pa,,

Pullders of Engines and Bojlers, 1 Lo 100
harse power Send for olroulars and |
pricos, and stato asize and style you want,

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

| W. B. FRANKLIN,V, Pres't. J. M. ALLEN, Pres't.

. J B. PIERCE, Sec'y.

DVKES’BEARD ELIXIR

ﬂl LIAnLE |

BACLE Tvsz Co.,

614 to 626 W. 24th St,, New York.

BOILER FLUES of all the Regular Sizes,

Or Best Material and Warranted.
£ ORDERS PROMPTLY EXECUTED.

No Payment Required till Tubes are Fuily Tested and
Satlgfactory.

Address JOHN A. ROEBLING'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Eiberty Street, New York

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

FIFTY SIRUP RECIPES FOR HOUSE-
hold purposes, Mineral Waters, ote,, to wit: Simple
SlmP (2)_Lemon Sirup, Mulberry \lnm. Vnnmn clrl:p,
Vanilia” Cream Sirup, (2) Cream- Sirup, Ginger Sirup,
Orange Qlrup. 2) Plneapple Sirup, \ectar <lrur. Sherhet
\Imp. Gmpo p, Banana Sirup, (2) Coffee S rup Wild
Cliorry Sirup, wlniergreons frup, (2) S p.
Muplo Sirn ). 2) (‘l.\ooolutc Sirup, Coffee
Ambrosin Sirup, Hock and Claret Sirup, Solferino \kug
(Apalmllu Sirup, Cherry ﬁlrup Strawbe Strup, (2)
taspberry Sirup, I OIILh \lrup. ckberry S mp. Orgeat

8| ru
i 8irn l‘unohs p m’

=lnn
}‘nmbo!-e slmp.B ll-ldcnhnlr
n

Sirup, yrup, How

ps Frothy.
Colognes for the Sick Room, by Geo. Tels. With
racipes for the pmdncﬂonotmpan ns that serve as

perfumes, deod cosmetio Jotions.
SUPPLEMENT 71. " Price 10 cents.

OUR FREsSH STOCK OF

WHITE HOLLY

IS NOW READY.
This, with our complete assortment of

RARE AND FANCY WOODS,

is particularly worthy of the attention of wholesale
buyers. In addition, our usual complete stock of sawed
Hardwood, Lumbtr. and Veneers, figured ‘and plain;
Burls, ete.
GEO. W. READ & CO,,
1S6 to 200 Lewis Streer, New York,

Spots from
table of Specific Directions, !huwimihow to p
remoﬂ.n from each of the above kinds of gmn.k any
the following r.lowlt Stains of Sugar,
(:lue Blood Albumen, Grease, Varnish, Ofl. Psints,
Stearine, Vegetable Colors, l{od Wine, Frult Stains, Red
Ink, Alizarine Ink, Iron Rust, Ink made with Galls, Lime,
Lyc Alkalf Stains, Tannin, Green Nut Stains, Coal Tar
tains, Wagon Grease, Acid Stains, etc. By means of
unls valuable table of directions any rson, by pro-
viding bimself with a few simple chemicals, und nsing
them as directed, may readily clean any species of the
above goods. and If nece set up a cleaning shop
Tbl&u&!ﬁg;he moatm&{:utl and vélulnblg pamn
on the ever pu ‘ontain n SUPPLE-
MENT 138, Price l'fcenu.

Working llIm[oIs

And Experimental \lmhlm ory, Metal or Wood,
urﬂrr hy J. F. WERNER, 62 Centre St.,
IIHI T+ Y WROUCHT
IRON

BEAMS & GIRDERS

e to
X

11

[‘Ill ONION TRON- MILLS. Pittsburgh, Pa.. Manu-
fucturers of improved wrought fron Beams snd
Girders (patented).

I'bo groat fall which has taken place in the prices of
| Iron. and especially in Beams used in the cunstruction
[OfFIRE PROOF BUILDINGS, induces usto call the spe-
clal attention of Bogineors, Architects, and Bullders to

w of now erecting Fire Proof

nee to puges 2& M of our Book

wwhich will be sent on spplieation to those
tomplating the erection of fire rnm!bulhllum ~THE
COST CAN BE ACCURATELY CALCULATED, the
cost of Insurnnce avoided.and the serfous losses and ip-
terruptjon to business caused by fire: these nod ke oon-
slderntions fully Justify any additional first oost. It is
belleved, that, wore owners fully aware of the smuall

differance which now exists between the dse of Wood
and Iron, in many casor the latter would be adopted.
Wonhiud] be plonsod to furnish estimates torall the Beams
complete, forany specitic structure,=o thy \( the differonce
In cost mny ul onoe bo ancortainod.  Address

BROS, & C0., )'lllahur;.h Pa.

AUNEGIE,

ICE AT 81.00 l'l‘ll TO\.

The PICTET ARTIFICIALICE CO,,

LIMITED,
Room 01, Goal and Iron Kxchange, P, O, Box 3, N. Y.

of every deu-r([uun for Raltroad nml \Hnlnu l,-.

Elevators, Derricks, l.u{n Tramways, Transmisslon of
Power, ete. No. 8l John 8L N, Y. Bend Tor price st

Flons and Estimates furnished £or Suspension Bridges

\ll\l\l. \l\llll\Hﬂ. In"!nn Bollers, Pamps,
¥ ulunHrr- Jigs, Dust Burning \p' Hmr‘-q Dirawings
.n)uln fron to customen e Tron Works

al Ir
Wt I.--xm. k o \nn--- Hu\\lll GREEN,

Bupt ., Jenneaville, Luzerne Co., Pa.

AD engine rtbu works without
Boller, A lwlys ready lu o started

and to give ‘at once full power,
SAFETY, B(‘()\()\I\.
CONVENIENCE.

Burns common Gas and Alr. No
steam, no coal, no ashes, no fires,
no danger, no extra insurance.
Almost no attendance.

TH'E hEW OTTO SILENT GAS ENGIN

wml for all work of smnll stationary

"(,lll MM & Chestout \lmt Phi
lnvmuad in Wall St. ~locx: maokes
Address BAXTER & CO., Bankers, 17 Wall 8¢, N.Y.
Established In 1840,

SulltIn slzes of 2, 1, a7 B 1 by SCHIEIC 'g’:
L K e e R
$10 T $1000 ecist rored s
B. W Payne & Sons, Corning, N, Y,
Eureka Safety Power.

h.p. orl. ht. space. wt. price.
T | Bgxd | 48 in.) 60x25 | W0 mb‘
4 5 46x30 | 1600 '2.'0;
8. 7 12xe2| w0 | o)
:Ilau. 8?&3! ABRESTING POIT-
ABLES, and Gtatisasry o3 for
Plantations. Send for Clrenlars,

MAcmms'rs' TooLs.

EW AND IMPROVED PATTERNS.
Send for nov (Hustrited catalogue,

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Huven, (‘onu.

3

Lathes, Planers Shapers
Drills, Bolt and Goar Cuttors, )llllln Machines, Special
Muchinery, E. GOULD X EBERHARDT, Newark, N, J.

TH E T ANLTIIG OO
STROUDSBURG, PA.

‘EMERY WHEELS AND CRINDERS.

.n(~w~
2 The I-nu)"
l'nnunr 5., 2 :

LONDON -0 51
LIVERPOOL
GEU. llA( E

ROCK DRILLING MACHINES

llnll)nrn Viag
e 8t uet, B C,

AIR COMPRESSORS

MANUFACTURED BY " B0, eiouRockDant Co

SEND FOR PAMPHLET FITCHBURG MASS

HAFTING PUllEYS HANGERS, etc.

a spocialty. Send fnr Price List to
JHOWN, 6761 Lewis Street, New York,

A.&F

SPARE THE CROTON AND SAVE THE ConT,

Driven or Tube Wells

furnished to large consomers of Croton and Ridgewsod
Water., WM. D, \\lll{l\\~d“l(“ 1 Water 8¢, N.Y,,
whocontrol the patent forGreen's American lm""we"

For nho'lnﬁ, heat of

Pyrometel’s. Ovens, Hot Nast Flpes,
Boller Flues, .-uln rhoated Steam, O Stills, ote,
HENRY W. BULKLEY, Sole Manufacturer,
e llm-l]wﬂy, N. Y.

The J. L. Mott ]l'ﬂﬂ Wirks,

SSand 90 BEEKMAN !l‘r.,
Manufacturers of
DEMAREST'S PATENT

WATER CI.OSETS

Stmple In construction, porf

S o operation, thoro .nsh l

: $$lnu all sewer gus,
—7 gy

BALDNESS.—BY GEORGE H. RONE,
AM.D. A brief but Highly Useful paper, showing the

sauses of Baldness, how Dandruff is produced, 'hy the
Hair falls off, with explanations of Kafosi’s Prompt and
Effectual Remedy and Recipe for the same; together
with Directions and General M"{ﬁg‘" l‘tennuu:

Y.

Baldness, !lesxorlng and Preserviog Hair. This s
one of the Useful, Practical, and anubla ™
concerning the Treatment of Baldness

Contained In SUPFLEMENT 161, Price loeenu.

FOR TEN DOLLARS CASH,
we will insert a seven-line advertisement one weok in 8
list of 269 weekly newspapers, or four lines Ina di
list of 337 papers, or ten lines two weeks In a cholce of
either of four séparate snd distinet lists con
from 7 to 100 papers each, or four lines one m‘ot in
four of the same lists, or one line one week in all

combined, being more than 1 pa We also have
lists of p-pers thi out the United
and Cansda nd 10 cents for our page

Address Gro. P. ROWELL & CO
Bureau, 10 Spruce Street, Now York.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co, inc lon with the publi
tisu of the ScirxTIvie AMEIcAN, continne to examine
Improvements, and to act as Solicitors of Patents for
Inventors,

In this line of business they have had ovEr rmmrr
yrans' xrzrieNce, and now have unegualed facilities
for the preparation of Patent Drawiogs, Specifications,
and the Prosccution of Applications for Patents in the
United States, Canads, and Forelgn Countries. Mesars,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labals,
Relssues, Assignments, and Reporta on  Infringementa
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
lerms, g

We send free of charge, on application, a pamphlet
containing further information about Patents snd Low
to procure them; directions concemning Trade Marks,
Copyrights, Deslgns, Patents, Appeals, Reissues, In-
fringemonts, Assignments, Rejected Cases, Hints on
the Sale of 'atents, ete.

Foreign Patents —We al=o send, free of chope, 8
Synopsis of Foreign I'atent Laws, showing the cost aud
method of securing patents in all the principal coun-
trios of the world.  American inventors should bear in
mind that, as a general rule, any inventicn'that is yaie
able to the patentee in this country is worth ves
much In Eugland and some other foreign countries:
Five patents—embracing Canadian, English, German,
French, and Belgian—will secare to an inventor the ex-
clusive monopoly to his discovery among sbout oSE
HUSDRED AND FIFTY MILLIONS of the most intelligent

people in the worid. The facilities of business and
s'eam communication are such that patents can be ob-
tained abroad by our citizens almost as easily asat
home. The expense to apply for an English patent is
£75; German, §100; French, $100; Belgian, $100; Cans-
dian, $50.

Copies of Patents,—TPersons desiring any patent
fesued from 1856 to November 26, 1857, ean be supplled
with official copics st reasonable cost, the price de-
pending upon the extent of drawings and lengih of
specifications.

Any patent issned since November £7, 1867, at which
time the Patent Ofice commenced printing the draw-
ings and epecifications, may be had by remitting to
this= office §L.

A copy of the claims of any patent issued since 15
will be furnished for 81.

When ordering coples, please to remit for the samo
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 sent fret. A handsomely bound
Reference Book, gilt edges, contains 140 pages sud
many engravings and tables important to every pat-
enteo and mechanie, and is a useful hand book of refer-
ence for everybody.  Price $5cents, mailed free.

Address
MUNN & CO.. '
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.
WBRANCB OFFICE—Corner of F and h Strets,

gton, D, C.
NHE * Rclentific American® is with CHAS.
ENEU JOHNSON & C0,'S Tenth and Lom-
Sts,, and 59 Gold St., New York.

i




