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AUTOMATIC STEAM ENGINE.

In the accompanying illustrations we present front (Fig. 1)
and back (Fig. 2) views of an automatic steam engine, built
at Mount Vernon, Ohio, which may be considered as the re-
sult of the first successful effort to construct, in the West,
a complete machine of this description, not only combiring

cylinder head, slides, pillow block, and feet for foundations,
by an elliptic arch in one casting of pleasing design; each
pound of material being so placed as to produce the best re-
sults. To this is securely bolted the casting containing the
steam jacketed cylinder and steam chest. This joiutis made
broad and the surfaces truly scraped to each other, so that
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all the requirements necessary to give the most economical
results, together with a positive and sure regulation, but at
the same time equalizing, in workmanship, material, and
design, the best productions of Eastera shops.

Without entering into the mechanical details, which are
clearly shown in our engravings, we have but to call to the
notice of our readers the special advantages which the man-
ufacturers claim for this particular form of engine. The
desirable points of stability and durability, it is stated, are
secured by the use of the Surdo bedplate, wherein are united
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COOPER'S AUTOMATIC STEAM ENGINE

when completed it is as though the structure were of one
piece. This principle of construction allows for the free ex-
pansion of the cylinder when heated by the steam, thereby
avoiding all strain on the foundations, while the engine re-
mains as perfectly in line, with the same clearances, lap, and
lead, when at work hot as when set cold.

Regulation of the speed is effected by the governor, mea-
suring at each stroke the exact volume of steam at boiler
pressure which shall be admitted to the cylinder to do the
work for that stroke, and which, at the same time, is de-
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manded by the load upon the engine. Its principle of con-
struction is such that no variation of pressure or change of
load can alter the revolutions, and yet the speed can be va-
ried at the will of the engineer at any desired moment.
Economy is claimed to be effected by the use of a steam
jacket, by means of which the metal of the cylinder is kept

at a higher temperature than the steam doing work inside,
thereby preventing condensation. The valves are provided
with flat wearing surfaces, which have been proved the best
for continual tightness. Instantaneous closing of the cut-off
is effected by the direct pressure of the steam upon a piston;
and, lastly, a high rate of expansion of the steam takes place
in the cylinder, whereby the full amount of heat is deve-
loped into work.

We are informed that actual practice and tests prove these
engines capable of giving within ten per cent of the full
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theoretical power of the indicator diagram, and a develop-
ment of a horse power on 2% lbs. of coal per hour. They
are now being placed in factorles under a guarantee of from
3 to 31 Ibs. of soft coal per horse power per hour, and in flour
mills on a consumption of 25 1bs. of coal per barrel of flour.
These results are produced by steam from the ordinary tubu-
lar boilers with good naturaldraft. For further information
address the manufacturers, the John Cooper Engine Munu-
fs.cturing Co., Mount Vernon, Ohio.
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OUR COAL DEPOSITS.--THEIR FORMATION AND EXTENT.

Among the manifold, but at the same time most striking,
proofs of a providential care during numberless past ages,
preparing our planet for the future abode of highly intelli-
gent beings, are the coal deposits. Without these all our
modern material progress would be utterly impossible, and
the human race would have remained in the stationary con-
dition in which it was, in regard to all industrial pursuits, du-
ring the many centuries which preceded the discovery of the
inestimable utility of coal.

Let us first consider that the kind of fuel used in former
ages is totally inadequate to supply the present enormous
wants of all our many stenmships, locomotives, stationary
steam engines, and domestic warming and cooking arrange-
ments; and secondly that the amounts of coal consumed by
these reaches most astounding figures, which are continually
increasing. If then we make a visit to a coal region, descend
into the mines, gather all the information we can obtain
about the subject (which is the result of all kinds of explo-
rations in regard to the vast coal deposits and the manner in
which this valuable mineralis distributed), we become dumb-
founded at the immense quantities stored up and buried in
the bowels of the earth. We are compelled to admire the
way in which it was kept safe, for millions of years, out of
danger of combustion or deterioration by atmospheric influ-
ences, till the time arrived when man, driven by the need of
more fuel than contemporaneous vegetation could afford,
commenced to utilize this mineral. We find with wonder
how its cropping out here and there served as a hint, and a
means of drawing man’s attention, and how it led him to
look, for more material of the same kind, deeper down.

A rough estimate of the quantities of coal now known to
exist, within a circle of less than 200 miles radius of the com-
mercial and manufacturing cities of New York and Philadel-
phia alone, reveals the fact that at the present, and even
with an increased consumption, there is coal enough for
some thousands of future centuries, and if to this is added
the known coal fields of western Pennsylvania, Ohio, Illi-
nois, Indiana, Iowa, the Pacific Coast, etc., our amazement
at and admiration of such a providential care, for thousands
of generations yet to be born, become boundless.

We read, in some of the older geographies, that the coal
regions are confined to the temperate zones, and especially to
those parts peopled by the most advanced nations, that is,
to Europe and North America. Such an assertion is simply
based on the assumption that all the existing coal fields have
been discovered, which is totally unwarranted. New coal
fields are found almost daily in different parts of the world,
even in the tropics; and now China appears to be as rich in
coal as the United States east of the Mississippi. From its
similarity.in geographical position to the eastern plateau of
the other great continent, this fact appears, @ priori, to be
very probable.

It is highly interesting to consider, from a geological point
of view, the natural agencies by which such masses of car-
bon have been collecied and stored up for future use. It is
evident that, at a period of our earth’s existence, all the hy-
drogen burned up and formed steam, which later condensed

% |is fully sufficient for vegetation.
5 | less than one thousandth part, and as carbonic acid, CO,, con-

into water, also that all the carbon burned up and formed car-
bonic acid. At the temperature of the red heat, indeed, and
above it, the affinity of carbon for oxygen surpasses almost all
other chemical affinities, and for this reason carbon and a
red heat are practically used to reduce oxides, that is, to rob
them of their oxygen. The carbonic acid thus formed (un-
like the steam, which condensed into water and formed the
ocean) remaineq as a gasin the atmosphere and contained al-
most all the carbon in existence, as at the present time al-

. | most all the hydrogen in existence is contained in the

waters.

As carbon is the main ingredient of plants, in fact the
basis on which the cellular vegetable structure and growth
depend, an atmosphere so rich in carbon as to contain all
that there was of it was exce>dingly favorable to vegeta-
tion; add to this a greater heat of the earth’s surface (being
partially supplied from below) and a consequent very moist
atmosphere, and it is no wonder that vegetation did flourish
in a manner so luxurious that it is difficult for usto form a
conception of thie same except by visiting the tropical for-
ests of the present day. Great changes in the different
levels of the earth’s surface often swept the piled up rem-
nants of such forest vegetation into lower basins. where

they wevre covered with water, afterward with deposits of :

this water containing lime and other ingredients; other lay-
ers of vegetable matter succeeded, and other layers of min-
eral or earthy deposits; and in this way many strata were
piled up and the different future coal measures formed.
These only required first the solving agency of the water,
exclusion from air, proper temperature, and pressure, to be

slowly changed into the black mineral, so rich in carbon,

which we now call coal. Not only does the coal itself show
its vegetable origin, but chemical experimenters have suc-
ceeded in making coal artificially, by placing wood in the
conditions in which it was supposed that Nature placed the
remnants of the ancient forests when the coal was formed ;
the correctness of the above theory of the coal formation
was thus practically verified by experiment.

As we are as yet very far removed from a complete know-
ledge of the number of coal fields and the quantities of car-
bon they contain, we know nothing of the amount of car-
bon thus elimirated from the atmosphere by the power of
sunbeams on vegetable life. It isthusimpossible to estimate
what proportion of carbonic acid gas was once passessed by
our atmosphere; we know only what has been left, and this
It is by weight a little

sists of 6 parts carbon to 16 of oxygen, our atmosphere con-
tains in weight nearly one three-thousandth part of carbon.
Estimating the atmospheric pressure at 14} lbs. per square
inch, or inround numbers 2,000 lbs. per square foot, every
square foot of terrestrial surface supports an amount of car-
bon equal to one three-thousandth part of this, or two thirds
of a pound of carbon. As a square mile contains 27,878,400
square feet, every square mile supports two thirds of this or
18,595,600 1bs. of cavbon. Considering the earth as a globe,
which is correct enough for our purpose, its surface is, ac-
cording to the formula 4 7 27, equal to 4 x 4,000% x 8-1416,
or very nearly 201,000,000 square miles, which gives nearly
4,000,000,000,000,000 1bs. of carbon. Estimating the land as
one fourth of the earth’s surface,it would be 50,000,000 square
miles, which, when covered with 4,000,000,000,000,000 1bs.
coal,shows 80,000,0001bs. to the mile,or very nearly 3 lbs. per
square foot. As a cubic foot of coal weighs on an average 150
1bs., 3 Ibs.coal are the 50th part of one foot thick, or very near-
ly one quarterinch. The amount of carbonstill in the atmo-
sphere would therefore,if extracted, form a layer of coal over
all the lands of the earth of one quarter of aninch thick. We
know already so much of the deposits that we are aware that
the coal existing would do much more than that ; therefore we
may conclude thet our atmosphere once contained more than
double the present amount of carbonic acid gas, while the
quantity of this substance combined with lime, forming the
extensive lime rocks and many other carbonates, shows that
the amount was once even much larger than this, so much
so as to be unfit for the higher species of air-breathing
animals; and the natural operations of past ages, referred to,
served thus the double purpose of making the atmosphere as
well as the terrestrial surface adapted for the conditions
which are now being fulfilled, according to the evident plan
of an intelligent Providential Power.

ELECTRICAL FIRE ARMS.

Professor Samuel Gardiner, Jr., the man who lights the
Capitol at Washington by electricity, has invented a
method of discharging fire arms which dispenses with
gun locks and all that sort of machinery. Within the
handle of the pistol or gun he has a galvanic battery,
or a Leyden bottle and a rubber to produce electricity.
Thence a wire extends to the cartridge, the arrangement
being such that on pressing a pin with the finger, a spark of
electricity enters the cartridge and fires the powder. Now,
if the Professor will only make one more improvement,
namely, shoot the ball by electricity without gun or powder,
he will distance all competition, and add new laurels to his
already distinguished fame as an electrician.

BISULPHIDE OF CARBON,

In the manufacture of illuminating gas, lime is used as a
purifier, to arrest the fumes and compounds of sulphur,which
become mixed with the gas in the process of distilling the
coal. Thislimebecomes charged withsulphur and other mat-
ters. A new method, by Julius Kircher of this city, for pro-
ducing bisulphide of carbon from the above waste of gas-ma-
king establishments known as gas lime, consists in mixing the
gas lime with equal parts of clay, loam or sand, subject-
ing the same to heat in a closed retort, which expels the
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sulphurous vapor, and conducting such vapor over charcoal
heated to a light red. In the passage of the sulphur vapor
over the coal the requisite carbon is supplied, one part, by
weight, of carbon uniting with two parts of sulphur, forming
bisulphide of carhon. This being now hot is in the gaseous
state, but assumes the liquid form when cooled by refrigera-
tion with cold water.

Bisulphide of carbon is a very peculiar liquid. It is very
clear and brilliant. In respect to light it is highly disper-
sive and refractive, and excellent prisms may be made by
filling triangular shaped bottles with the fluid. It may also
be used as a sieve to separate the heat from light. For ex.
ample, if we dissolve a little iodine in a bottle of bisulphide
of carbon, and place it in the path of a sunbeam, the heat
rays will pass readily through, but the rays of light will
not. The natural odor of bisulphide of carbon is not
unpleasant, as may be ascertained by opening a bottle of the
liquid and applying the organ of smell. But when a little
air mixes with the bisulphide vapor, a most disgusting odor,
which might be termed the concentrated essence of rotten
eggs, is the result.

Bisulphide of carbou boils at 118-3° Fahr., has never been
! frozen, is used for thermometers, for dissolving india rubber
for making ice and refrigeration, and latterly for obtaining
motive power from the waste heat of the exhaust steam of
ordinary steam engines. The Ellis bisulphide of carbon en-
gine, heretofore described in the SCIENTIFIC AMERICAN, is
worked wholly by exhaust steam; and, in an example
given by us on page 276, the power derived from this ex-
haust steam exceeds that obtained from live steam. The
steam engine indicated 14 horse power, the exhaust steam
being ordinarily allowed to escape up chimney. But when
the exhaust steam was turned into the bisulphide of carbon
engine, it yielded 22 horse power. Thus the same quantity
of coal which ordinarily yielded 14 horse power, was, by
the interposition of bisulphide of carbon, made to yield 36
horse power. As we before remarked, bisulphide of carbon
is a very peculiar liquid.

A GAS-PROPELLED BOAT.
Mr. William A. Leggo, of Montreal, Canada, is the author
of a novel method of propelling vessels, designed especially

i for canal boats, to overcome the difficulties of horse towage.

He discards steam wheels, ropes and other common contriv-
ances. All that Mr. Leggo uses is a large bent pipe which
is attached to the stern of the vessel, the mouth of the pipe
beicg placed under water, pointing stern-wise. The pipe
rises to the deck, and at the upper end of the pipe is a gas
light and valves that open inward for the admission of hydro-
gen gas and atmospheric air. As soon as enough hydrogen
and air have entered, to wit, two parts of hydrogen to one
of oxygen, the mixture takes fire from the gas light, an ex-
plosion ensues, the valves are closed, and the great pressure
produced finds vent at the mouth of the pipe, acting against
the water and driving the boat ahead. The valves then
open again, the gases flow in, a new explosion takes place,
and soon. These explosions follow with as much rapidity
as the motions of a steam engine piston, and thus the boat
soon acquires a regular velocity. Whether the manufacture,
cost, and storage of the gas, and the working of the gaseous
motor, will equal the economies and conveniences of steam
power and its propelling appurtenances remains for Mr.
Leggo to ascertain by trial. But we think he will find that
steam is the cheapest and simplest motor, take it all in all.
The same amount of fuel that he requires to produce the gas
and work the gas engine will yield a greater amount of use-
ful motive power if used in connection with a proper boiler,
engine and propeller.

AN OBJECTION TO THE LARGE TELESCOPE ANSWERED.

One of our correspondents makes, on page 341 of our cur-
reat volume, a well founded remark in regard to the practi-
cal use of the million dollar telescope, namely, that the
apparent motion of the heavens is increased in the same
ratio as the magnifying power of the telescope with which we
contemplate the heavenly bodies. This is correct, and we
will estimate this increase: When, for instance, using a
magnifying power of one thousand diameters, the apparent
motion, which actually is only about a quarter of a degree
(equal to the sun’s or moon’s radius) per minute, becomes
then equal to a motion of 250° per minute, or 4° per second,
or 360° in 1 minute 27 seconds, in fact equivalent to a velo-
city equaling that of the whole firmament in 1 minute 27
seconds. It is evident that, when the images of the heavenly
bodies fly across the field of the telescope with such velocity,
nothing can be seen, fnuch less carefully observed. Ilis
comparison of observing a flea, on the periphery of a wheel
revolving ten thousand times per second, while sitting on
another wheel, turning four thousand times in the same
short period, is rather exaggerated. The most sanguine
expectation is to bring the moon apparently to within 8
miles, which corresponds to a magnifying power of 30,000,
and this may be as easily controlled as astronomers now con-
trol the present powerful telescopes, by simply mounting
them equatorially, that is, attaching them to « main axis
which is placed parallel to the axis of the earth, and giving,
by means of properly regulated clockwork, to this axis a
Totation contrary to that of the earth, but with the same
velocity, that is, one revolution in 24 hours. In this way,
the two motions neutralize each other, and the telescope
stands motionless in space, at least as far as concerns the
daily terrestrial rotation. The fixed position of the earth’s
axis and the great distance of the stars makes the effect of
the earth’s yearly motion totally imperceptible, when the
stars or the further planets are the objects observed.

In regard to the moon’s apparent and real motions, our
astronomers have also solved the problem of regulating the
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motion of the telescope, so as to follow the moon perfectly .
This was necessary in order to make the admirable lunar
photographs, such as those with which Mr. Rutherfurd and
Dr. Henry Draper (both of New York city) have enriched the
scientific world. The same principle, applied to the million
dollar telescope, will keep any mountain crater or other ob-
ject on the moon’s surface exactly in the center of the field
of the instrument; the only precaution to be observed will
be that everything is to be constructed with the utmost
care, as evidently all little defects and aberrations produced
by the apparatus will beccme magnified in proportion to
the power of the lenses. As the motion of each planet is
perfectly known, having been the subject of the most rigid
calculation, the means of keeping cach planet in the center of
the field of any telescope, however great its power, is a sim-
ple mechanical problem, founded on ma‘hematical data and
of as easy solution as is the case with the moon’s motion; it
is, in fact, casier, as the moon shows more of such irregular-
ities than the planets; while at the same time, by her greater
proximity, these eccentricities are more perceptible to us
than those of other heavenly bodies at greater distances.
@r o

THE VIENNA EXPOSITION.

The great show, from all accounts, is still in a chaotic state
of confusion, and the reports of the correspondents of Euro-
pean and domestic journals, written from Vienna, indicate
that but slow progress is leing made toward reducing the
contents of the vast building to anything resembling order.
Visitors are few, averaging barely 10.000 a day, and these
have to pick their way through a wilderness of packing
cases and among a Babel of workmen, with no better reward
for their labor than a sight of half finished trophies or
jumbled mixtures of goods, destitute of arrangement and
still covered with their protecting screens. ‘‘Judging from
the efforts made in some parts of the buildings,” says one
correspondent, ‘‘ the exhibits will only be in order a little
while before it will be time to restore them to their packing
boxes.” Another writer clings to tbe hope that the 1st of
July willfind everything complete, while a third, taking a
more despairing view of matters, doubts if the show will
ever be finished, and strongly advises Americans contempla-
ting a trip to Vienna to defer their journey for at least two
months.

THE GENERAL OFFICIAL CATALOGUE

has been recently issued by the Austrian government, but
the listsar.: imperfect, and the United States, Spain, Portu-
gal, and a large portion of the German section are entirely
omitted. At present Austria has the largest number of ex-
hibitors, 7,290, the majority of whose products relate to tex-
tile industries and clothing ; Hungary is next, 4,629; then
France, 2,508: and Germany, 2,459. England has 784 ex-
hibitors, principally of machinery. Salvador ends the list
with but 5, presenting specimens of her productions. Of
the various groups, that devoted to substances of food as
products of industry is Lest represented, by 2,653 entries.
The fine arts are badly neglected, the exhibitors in the four
groups devoted to the subject numbering but 8, and all com-
ing from Russia. The total number of people contributing
to the show is summed up as 24,014. Thiscatalogue, though
deficient in many respec's, is the best information available
at present upon the extent of the exhibits, though of course
its figures indicate the personnel of the participators in the
exposition without relating to the number of objects they
may display. At some future time it will be corrected ; and
its statistics, when including those of the nations above
mentioned as omitted, together with such additional contri-
butions as may come from China and the Asiatic countries,
the West India Islands, and other as yet not fully represent-
ed localities, will doubtless be materially altered.

WITHIN THE ROTUNDA
is the scene of the greatest activity. The great central
transept is almost entirely in order, and is furrnished with
rich draperies and cases of textile fabrics. In the center
the great fountain is rapidly approaching completion, but
its design cannotyet he determined. Most conspicuous are
the stearin trophies, which may well be taken for polished
marble and which are exquisite in design and workmanship.
One consists of a high column with gilded and black pol-
ished pedestal, capital, and bands, surmounted by a huge
ball of white stearin. Another is a complete temple formed
of the same material, which has six columns each ten feet
high; withinis a figure of the Goddess of Peace. Engi-
neering’s correspondent, from whose graphic report we draw
the main facts herewith given, notes a large nutber of gen-
eral cxhibits comprising arms, clocks, ivory articles, etc.,
which in the absence of detailed particulars are of no special
interest to the American reader. Lavassiere et fils, of Paris,
copper workers, display an odd trophy, occupying a space
some 30 feet square. The area is enclosed by walls of bur-
nished bars atnd copper tubes arranged in groups of different
lengths so as to present a somewhat castellated appearance.
These tubes are cut away in the center of two sides so as to
leave entrance ways. Over the front portal is secured a fine
piece of copper work—probably part of a vacuum pan—
which forms a domed metallic canopy ; around are arranged
various kinds of copper and brass work, fire box sheets,
fittings, etc. Pollak of Vienna displays a huge structure
made with great skill and ingenuity entirely of variegated
matches. Faber exhibits his world famed pencils, and a
rival manufacturer, immense urns of polished plumbago. A
portion of the
SUGAR MACHINERY

has been set up in the machinery hall. This class of appa-

ratus may be divided into two sections; that for making
sugar from cane, and that relatiag to the beet root manufac-

tuze. There is also in addition a very interesting exhibit of
a plant for extracting the saccharine matter from potatoes
and other vegetables. In the first division Heckmann of
Berlin displays a magnificent vacuum pan 10 feet 3% inches
in diameter, the top of the brass dome of which, as it rests
on its platform, is over 27 feet from the floor. It is made
entirely of copper and in only five pieces. The upper part
is dished out of one sheet of copper; the middle part of the
body down to the flanges is built out of another ; the lower
body, which is nearly cylindrical, is made out of a third, and
the two bottoms, each out of a single piece. The pan con-
tains 645 square feet of heating surface and twenty-five
complete rings.

F. Aders, of Magdeburg, has the finest apparatus for the
manufacture of beet root sugar. The boilers resemble ma-
rine boilers standing side by side, and are simple wrought
iron cylinders 8 feet 3 inc:es by 10 feet 8 inches. Each con-
tains 510 seamless 2 inch brass tubes, passing through the
end plates and communicating, not with the interior of the
boiler, but with separate steam chambers at each end. The
low pressure steam is admitted in one of these chambers, is
condensed in passing through the tubes, and imparts its
heat to the juice in the boiler. The steam given off by the
boiling after passing through a safety vessel is used to heat
the contents of the second boiler; and, asit is necessarily it-
self condensed in the process of imparting its heat to the
juice in the second boiler, no separate condenser is required
for it to insure that the boiling in the first boiler takes place
in vasuo. The steam from the second boiler is condensed in
the usual way. The safety vessel is a special feature, and
serves to free the steam from all the sugar which may have
become mechanically mixed with it. Each boiler contains
2,850 square feet of heating surface, and they are considered
the largest of their class ever constructed. The

MARINE ENGINES

exhibited are few in number, as manufacturers seemed loth
to forward their goodsto a country in which but little de-
mand for them could exist. Messrs. Burmeister & Wain, of
Copenhagen, contribute a pairof compound engines of thirty
horse power, nominal, of novel design. There are two high
pressure cylinders on the top of the low pressure cylinders,
but the latter have trunks so that the total hight of the
engines s not more than would be occupied by ordinary
direct acting engines without the extra cylinders above.
Each low pressure cylinder has one of the side frames cast
upon it. There is a horizontal cylindrical surface condenser,
the pumps of which are worked by levers connected with
thelowerends of the trunks. A forty horse power compound
marine screw engine from the Stabilimento Technico of
Trieste, is noticeable for the manner in which the air and
circulating pumps are worked. There is a short throw
forged crank in the center of the crank shaft, from which a
connecting rod works the feed pumps by a cross head; and
the feed pump rods, being prolonged and carried across
above the shaft, form the piston rods for the air and circu-
lating pumps. The Austrian and Hungarian Lloyds, in a
large pavilion of their own, exhibit a series of models of
various vessels, and also the stern post and tube, screw shaft
and propeller of a vessel having engines of about 200 horse
power. The propeller has four blades with their tips bent
back for the sake of getting an extra large leading radius;
an arrangement, by the way, which has been proved not to
possess sufficient advantage to compensate far the additional
risk of having the blades broken. As regards

THE UNITED STATES COMMISSION,

we have little of novelty to add. The report of the official
investigation relative to the charges against the suspended
commissioners is still delayed, and in its absence no just
opinion of the difficulty can be formed. Foreign journals,
we notice, applaud the action of the Government in its
prompt though severe measures. A deputation of influen-
tial citizens from New Jersey, recently waited upon the
President in reference to the case of General Van Buren ; but,
other than the assurance that justice would be done, we note
no results of theinterview. There has been a brief sensation
caused by the statements of a restaurant keeper, regarding
approaches made to him by the ex-commissionsr general, but
the report, as published in a morning contemporary, Las
since been stated to be incorrect, and it is doubtful whether
the facts haveany substantial basis. There is little question
but that if General Van Buren is innocent of the aspersions
cast upon him, as we trust he is, his experience has been a
severe one, for which, if exonerated, he deserves ample
reparation from the country.

SCIENTIFIC AND PRACTICAL INFORMATICN.

MERCHANT STEAMERS.

According to the bureau of statistics at Brussels, the
steam merchant marine of the world consisted in 1872 of
4,335 steamers, measuring 3,680,700 tuns. Of these Great
Britain has 2,538, aggregating 2,382,145 tuns, and the Uni-
ted States 420, of 282,150 tuns.

SCHIO-LIAO.

The Hansa recommends shippers of sugar, coffee, tea, to-
bacco, etc.. to abandon the use of costly envelopes of sheet
lead and zinc to protect their cases, and substitute therefor
the Chinese ‘‘schio-liao,” or varnish made of 4 parts fresh
blood, 4 parts of powdered lime and a little alum. It issaid
that three or four coats of this substance ensures complete
impermeability. The composition was described on page 65
of our volume XXIV.

NIGHT SIGNALS.
In England and Germany a method has been proposed of

applying the commercial code of signals to night use. Sir
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W. Mitchell and Captain Nordenholt suggest the use of red,
white, and green lights to flash a certain number of times
according to the letter to be communicated. Thus, the first
six consonants of th2 alphabet are represented by from one to
six flashes of a white light ; the nextsix by aredlight,and the
third six by a green light, used in the same manner. Only
two lanterns are needed, one entirely white, and the other
having a green and a red side. Experiments made with this
system have proved satisfactory.

SPONTANEOUS CHANGE IN THE EXTRACT OR ESSENCE OF
VANILLA.

Quite recently there has been considerable comment in sci-
entific journals in reference to the poisonous properties of
the vanilla bean. The flavoring is supplied in two forms,
the powder of the pod and an alcoholic extract. Dr. Oli-
ver believes that there is no reason to consider that either
the pod itself or the extract is deleterious when fresh, but
that there is strong reason to fear that the ex‘ract at least
may undergo a changs so as to be capable of producing
poisonous symptoms. The alteration probably takes place
through oxidation, after exposure for a length of time to the
air. Hence it is to be inferred that bottles containing the
extract should be kept well corked. Schroff believes that
the poison is produced by the use of cashew nut oil to be-
smear the vanilla pods. The low priced extracts of vanilla
in the market are made of the tonka bean, a cheaper article
somewhat used for flavoring snuff. There is, however, no
reason to suppose that this bean possesses deleterious prop.
erties.

FERTILIZER FOR MELONS.

Coffee grounds, which are very rich in nitrog-n, are said
to form an excellent mnanure for melons. In orler to pro-
duce the best effect, they should be mixed with the earth
which forms the bed, so that they should be well decayed
by the time the roots begin to develope.

RECENT PHOTOGRAPHIC IMPROVEMENTS.

M. A. Martin proposes the following very soluble collodi-
on: Add to two parts of sulphuric acid at 150 F., one part
cf dry nitrate of potash; when the mixture has cooled to
131°, place therein small tufts of cotton as rapidly as possi-
ble. After 7 or 8 minutes of immersion, turn out the wl.ole
at once in a large quantity of water and wush quickly, re-
peating the washing until complete neutrality is obtained.
The dried cotton is carded with copper cards in order to
eliminate all pulverulent portions. About 123 grains of
cottor are to be employed with every 10 ounces of the
above mentioned mixture.

M. Jeanrenaud advises photographers to make use of a cold
solution of 3 or 4 per cent of carbonate of ammonia, as a
powerful solvent of the chromatic products which color car.
bon proofs after their development. The substance, he says,
replaces cyanide of potassium with advantage.

For magic lantern images, G. Willis recommends the fol-
lowing process: On a svlution of india rubber in benzole, of
the consistency of ordinary collodion, allow tofloat for half
a minute the sheet of paper which is to be applied to the
plate of glass. Add, to the white of eggs, about 7 grains of
chloride of ammonia for each egg, beat up strongly and fil-
ter. Then allow to float upon this liquid the already im-
pregnated paper, taking care to avoid air bubbles. The pa.
per dries very quickly and can be preserved for a long time.
The sensitiveness and the printing are the same as ordinari-
ly, but the image on the paper should have very dark colors.
It is then washed to remove all trace of silver, and pressed
against the plate. When the paper is dry, the surface is
lightly rubbed with a wad of cotton dipped in benzole, after
which it may be detached, leaving the image on the glass.
The picture is fixed by employing a solution of soda, suf-
ficiently weak not to attack the colors. Plates thus prepared
are remarkable for their transparency, and as the tints applied
are very intense, they can bear to be much magnified. An-
other advantage in the process consists in that a quantity of
paper already treated with the caoutchouc can be held in re-
serve.

M. Letaile diminishes the intensity of a negative which
is too opaque after development by first washing it and
then covering it with a solution of 7-5 drams of chlo-
ride of gold in a pint of water. The operation is repeated
until the negative assumes a suitable color. Next it is
placed in a bath of nitric acid which entirely covers it, dis-
solving the silver and causing the image to nearly disappear.
By the aid of sulphate of iron, however, the latter is dark-
ened and caused to reappear with much transparency. Re-
course may be had to pyrogallic acid to attain at once the de-
gree of intensity and of transparency desired. The image
which remains after the application of the nitric acid, on
account of its great transparency, is excellently adapted for
enlarging.

A JAPANESE SUSPENSION BRIDGE,

Mr. T. J. Waters, the Surveyor General of the Japanese
government, has recently completed the first suspension
bridge built in Japan. It is constructed over a ravine filled
with water, which separates the Mikado’s palace from his
pleasure gardens, and is intended solely for his own person-
al use and that of his immediate attendants. The fabric,
says the Japan Weekly Mail, is 234 feet long, 17 feet wide,
and 60 feet above the water. It is supported by two red
brick columns 64 feet high from the foundation, and the
cables are of galvanized iron. The handrailsare of thin wire
rope, and, with the entire structure, are handsomely orna-
mented. The anchors are buried 23 feet deep, and the
bridge has been tested with a rolling load of 20 tuns. The

Mikado, we understand, took great interest in the construo-
tion and frequently inspected its progress.
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PUMPING ENGINE.

engraving of a small non condensing beam pumping en-

of the Hammersmith Iron Works, Hammersmith, England,

for pumping from a well one
hundred feetin depth. The
engine has a steam cylinder
20 inches in diameter with 2
feet 6 inches stroke, and the
piston rod is carried through
the bottom of the cylinder
and attached to a balance
weight (about half a tun)
employed to counterbalance
the weight of the pump rods,
etc. The beam is 8 feet 6
inches long, and is composed
of two seven-eighths inch
wrought iron plates stayed
together at intervals. The
connecting rod is 4 feet 2
inches long between centers.
The crank has a throw of 8%
ioches. The pump, which is
carried on a girder 25 feet from
the bottom of the well, is of
the bucket and plunger class,
the barrel being 16 inches
in diameter and the plunger,
11} inches. The stroke of
the pumpis the same asthat
of the steam cylinder, name-
ly, 2 feet 6 inches. A large
air vessel is placed above the
retaining valve of the pump,
and the latter delivers the
water through a rising main
9 inches in diameter. Alto-
gether the engine is of a
very convenient type, which
may be advantageously em-
ployed in many situations.

WENHAM’'S HEATED AIR ENGINE.

At a recent meeting of the Institution of Mechanical En-
gineers, in London, England, Mr. C. W. Cooke, in e. pr.per
on the subject, gave the following details regarding Wen-
ham’s hot air engine, an engraving of which we reproduce

from the pages of the Engincer.
thet class in which the fire is in-
closed and fed by air pumped in
beneath the grate to maintain the
combustion, the larger portion of
the air entering above the fire to
be heated, the whole, together
with the products of combustion,
being made to act on the piston.
Our illustration gives asectional
view of an engine of this descrip-
tion of one horse power. A spe-
cial feature is the furnace shown
at A, in which perfect combustion
is obtained from ordinary bitumi-
nous coal, which is geaerally pre-
ferred for this engine. The space
under the grate is separated from
the upper part by a moderately
air-tight diaphragm, and above
the grate is an annulus of seg-
mental fire bricks, as shown, with
semi-cylindrical grooves at their
joints, so that when placed to-
gether the center forms a cylindri-
cal hopper containing a store of
fuel sufficient for several hours’
work, and the grooves at the joints
form a series of vertical flues
through the bricks. The column
of coal descends as it is consumed
on the furnace bars, and, the air
coming into contact with nothing
but coal in a state of intense igni-
tion, all the products of combus-
tion must pass through the ig-
nited portion. The channels in
the fire bricks that serve as flues
being also white hot, no uncon-
sumed fire gases can pass through.
The furnace has a cover, by
which it can be hermetically closed
in front of the ash pit, shown at
Z, and there is a similar cover for
filling the coal hopper at Y. The
products of combustion, after leav-
ing the channels of the bricks,are
met by a baffle plate, W, lined
with fire clay, which prevents the
cover of the furnace from getting
unduly hot. The fire bricks are
separated from the outside shell

of the stove by a ring of powdered brick or ashes.

This machine belongs to

low the fire the combustion becomes very intense, and the
We are indebted to Engineering for the accompanying | heat, and consequent expansion of the air, correspondingly
great, and the engine will gain in power and speed.
gine, constructed a few months ago by the Messrs. Gwynne, | the other hand, all the air be directed above the fire through
the passage, 8, a very dull fire will be the result; the air will

be comparatively cool with less increase of volume, and there
will be a diminution in the power of the engine.
ference of power serves as a very effective means of regula-
ting the speed of the engine, and the governor was conse-
quently attached to the lever of the swing valve at 8. No
other regulation for speed is required, giving this advantage
that the combustion of the coal is exactly proportioned to
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WENHAM'S HEATED AIR ENGINE.
There | the amount of work performed. The engine is of the steeple

are two cold air supply inlets to the fire, the one below the
fire, at T, and the other above the fire, at S; and there is a
swing valve, by which more or less of the air supply is di

rected below or above the fire,

If all theair be directed be-

form, having two piston rods placed diagonally, with the
main or crank shaft running between them; and in order
to make the cylinder as compact as possible,the cover of it
is provided with a segmental chase or depression, in which
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pected.

board, and passage money to and fro.
in a very rude and primitive fashion at present, but im-
proved appliances are being called in, and s tich harvest is ex-

The engine is single acting, the air press-
ure acting on the under side of the piston only ; the air isad-
mitted from the heater by means of a puppet valve, E, moved
by a cam, at G, on the main shaft.
also moved by a cam, which opens from the cylinder to the

There is a similar valve,
exhaust. This valve is shown
at F.

The chief peculiarity in this
engine is the method by which
the top of the cylinder serves
as the air pump, and is made
to convey into the heater for
expansion the reduced bulk of
air required for the due per-
formance of the engine. The
top of the piston does notreach
the cylinder cover, but there is
a clearance space left between
them. The result is that the
pressure in the heater should
never exceed 15 lbs. on the
square inch ; the extent of this
pressure is obtained entirely by
the amount of clearance space
above the piston, the action of
which may be thus explained:
The piston rises until it ccm-
presses the air contained in the
air pump to half its volume,
or to a pressure of 15 lbs. per
square inch, and not till then
does there exist equilibrum be-
tween the air in the air pump
and that in the heater. The
pump valve, Q, then opeas, and
during the remainder of the
stroke, air is pumped into the
furnace. At the end of the
stroke the valve, Q, closes,
leaving still 15 1bs. pressure in
the space above the piston. As
there is no further escape for
this, it acts upon the piston du-

ring part of the down stroke, and equalizes the action of the
engine;a small ly wheel only is therefore required.

This is, of course, not any advantage in power, for what-
ever power is required in order to obtain this pressure of 15
1bs. above the piston must be deducted from the force of
the up stroke; it is only transferred from the lowerside of
the piston to be utilized above by the subsequent expansion

of the compressed air. After the
expansion has ceased, the inlet air
pump valve below Qopens, andad-
mits the quantity of cold air re-
quired for the next stroke of the
engine.

Mr. Cooke observed that air en-
gines on this principle cannot be
worked advantageously at a high
pressure. The air is found to en-
ter the working cylinder at 1127°
Fah., and to leave it at 466° Fah,
About 8 1bs. of coal per horse are
found to be consumed per hour.

There can be no doubt that, in
many applications requiring a few
horses’ power, this engine will be
found very useful, and the verdict
of the discussion tended tv this di-
rection. The manufacturersdo not,
of course, put it forward in compe-
tition with the ordinary steam en-
gine, but ratheras a fairly econom-
ical, non-explosible, small prime
motor.

Australian Pearl Fishing.

Pearl fishing on the coast of
Western Australia is rapidly as-
suming importance, one English
speculator Laving had no fewer
than 400 Malay divers at work du.
ring the season of 1872-73. The
fishing grounds lie about two to
three miles from the coast. Small
schooners anchor near these, and
the diving takes place from skiffs,
containing eachabout ten men, who
dive in succession, going down two
to four fathoms (the Malays areable
to reach six fathoms). The season
begins in September and ends in
March, and the diving is most ex-
tensively dove one or two hoursbe.
fore and after the lowest neap tide,
One of these skiffs will earn $150
in a week, in mother-of-pearl, ex-
clusive of pearls. The natives re-
ceive no regular wages, only good
food and some articles of clothing,
with occasional small presents.

The Malay divers receive about four dollars monthly, besides

The fishing is done
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IMPROVED GARDEN HOE.

This invention is a garden hoe, provided with swinging
forks, one being attached
to each edge on the right
and left of the hoe blade,
for loosening the earth
among tender vegetables,
flowers, etc. The device
may also be used for rak-
ing out weeds or other
rubbish from between
the rows, which is done
by turning the forks up
from the cutting edge of
the hoe, as shown. The
forks are made of thin

/ steel, about 1% inches
long and § inch broad at the points, and are fastened to the
hoe by means of rivets. Patented Oct. 29, 1872, by Mr. Reu-
ben P. Buttles, of Mansfield, Pa.

e

Never Turn Around vln the Street with a
Ladder on your Shoulder.

Old Mr. Watson on Nelson street has got a nice little bill
topay. He sent a man down town for a pot of paint and a
ladder. The man got the paint, and then went to a lumber
yard after a ladder. Then he tied the paint pot on the end
of the ladder, and put the ladder on his shoulder. This was
a very smart arrangement, and the man himself admired it
very much. He started for home this way, and didn’t find
any trouble in getting along the first block, because people
had an impression that a long ladder with a pot of yellow
paint dangling on the end of it wasn’t exactly the thing to
trifle with,so they balanced along on the curbstone or rubbed
up against the buildings. Pretty soon the man saw some-
body in a store he knew, and he turned round to speak
to him, and drove one end of the ladder into a millinery
case and knocked the crown out of an $18 bonnet. Then he
backed off in affright, and knocked down two sewing machine
agents with the other end. Then he started to turn round,
and an old gentleman who was desperately endcavoring to
pull his wife out of danger saw the peril and shouted out: <“Hi
there!” But it was too late. The pot struck against an
awning post, tipped to one side, aud the entire contents went
over the aged couple. This so startled the man that he
whirled completely around, smashing in an entire store
fron!, frightening a milkman’s team, and knocking over
some thirteen persons who were actively dodging about to
get out of the way. Then he dropped the ladder, and fled
into the country, shouting ¢ murder” and ‘“ fire” at cvery
jump. A regularly ordained painter is now engaged on Mr.
Watson’s house.—Danbury News.

FIREPROOF FLOOR.

In this invention, Mr. Nathaniel Cheney, of the Architec-
tural Iron Works, New York city, the inventor, proposes to
do away with lath and other combustible building material,
and apply the plaster, for ceiling rooms, directly to iron wire,
which is interwoven with the tie rods of floor or roof arches.

In our engraving the arch, A, is formed of metal plates
bolted together at the edges by angle bars, and resting at
the ends on metal skew back beams, B, which are tied to-
gether by wire rods, C, to prevent end pressure or strain on
the walls, and hold the arch up stiff and firm. On the lower
floor the arch is made of brick, and is similarly secured, sup-
porting alayer of concrete above.

The connecting or tie wires, C, are arranged close togeth-
er, as chown in the section, Fig. 2, and small wire is woven
in at suitable distances. The fabric is suspended by the
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short rods, D, from above, and upon it the plaster is applied
in the ordinary manner. The device is necessarily fireproof,
and is said to form firm floors, incapable of transmitting
gound to any considerable extent. Patented through the
Scientific American Patent Agency, April 1, 1873.

REMEDY FOR HEADACHE.—Pains in the head arise from
such a variety of causes that no one remedy will answer in
every case. But the following is said to be an excellent pre-
paration, and from the simple nature of the ingredients we
think it is worth trying: Put a handful of salt into a quart
of water, and one ounce of spirits of hartshorn and half an
ounce of spirits of camphor. Put them quickly into a bot-
tle, and cork tightly to prevent the escape of the spirits.
Soak a piece of cloth with the mixture, and apply it to the
head ; wet the cloth afresh as soon as it gets heated.

THE BELGIAN DRAY.

A tun is considered a good load for a one horse cart or
dray in New York city, while two tuns are sometimes car-
ried, two horses being employed. Heavy loads are carried
much more easily when the size of the wheels on which the
load is supported is increased. In Belgium advantage is
taken of this fact in the construction of drays, which are
thus described by a correspondent of the English Mechanic :

of magnetism is measured by the surface of the two rectan-
gular triangles, which the figure forms; the poles of the
magnet are at the hight of the centers of gravity of the two
triangles, etc.

But this ‘‘ normal magnet ”” has a very important property
which the above does not necessarily indicate. It is ‘‘maz-
¢mum;” that is to say, if new plates also well magnetized

be added to the first, no further augmentation of magnetic
intensity will be found; a fact
explained by the consideration,
already indicated by Coulomb,
that each plate acts contrary to
its neighbors. When we say
that the magnet is thus maxi-
mum, it must not be conciuded
tkerefrom that the addition of
new plates would not augment

JTHE BELGIAN DRAY—(Side Elevation).

Its load capacity of dead weight is 10 tuns. For bulky
loads, there are sockets on the sides for fixing stanchions.
The wheels are very stronzly made, with tires 4 inches by
1} inches. Every day I see two horses drag with ease the
load given above, and often one horse traveling with ease
with five tuns on the dray, it being a common -ustom for a
single horse to be yoked on one side of the pole. The roads
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THE BELGIAN DRAY—(End Elevations).

in and about Antwerp are generally level, with occasional
short steep places cf 1 in 60. For carrying corn, casks, or
castings, these drays are peculiarly fitted. There are others
where, by raising the body of the dray higher, a heavy load
can be carried on tcp, while a dozen casks or cases can be
slung in chains beneath.

M'GRATH’S PATENT SIDE STICK AND QUOINS,

The work of locking up a printer’s form, so that, when it
is fixed on the bed of the press, every type and space shall
be held in its place with perfect firmness, requires, if per-
formed in the old and common way, no small expenditure of
time and care, both to insure a perfect register and to avoid
all possibility of springing the chase or bowing the columns.

its force if the poles were pro-
vided with armatures of soft
iron, which imprison the magnetism. Insuch case, in fact, to
give to the armatures a magnetic intensity equal to that of
the plates, the number of the latter must be augmented
above the maximum noted. The magnet thus armed is
able to carry a much greater load than when it is simply
composed of plates of steel.

These fundamental points established, M. Jamin has since
etudied the influence of the breadth of the plates and that
of their lungth, one of which acts on the quantity of mag
netism, the other on itsintensity. He has finally determined
that a magnet of given thickness composed of several plates
has more intensity than one formed of a single plate of equal
thickness, and he has therefore been led to construct mag
nets of plates of steel made veiy thin.

We cannot, in the absence of further and fuller investi-
gations, enter into the subject at present in greater detaii;
but the reader will understand how greatly the improvement
of magnets, which will result from this beautiful theoretic
study, will lead to better facilities in the construction of the
magneto-electric machines which, under so many different
forms, are to-day employed in industrial pursuits.

a0
California Borax,

Very extensive deposits of borax have lately been discov-
ered in California, near Desert Spring station, on the road to
Owens river. The deposits on the Scate range, in San Ber-
nardino county, are even more extensive. Crusts of torax
are taken out and piled, resembling hay ricks, for reduction
or shipment. Borax is composed of soda and boracic acid,
the latter being derived from one of the metalloids termed

boron. Boron, like sulphur, is not a metal, and elementary
substances not metals are termed metal

To facilitate this labor and also to provide a device which
will be both safer and quicker in operation, Mr. Thomas
McGrath, of Albany, N. Y., has recently patented the appa-
ratus illustrated herewith. It consists of a side stick, A,
with a series of inclined planes in opposite directions from
the center, having quoins, B B, to match, and operated by a
screw, C, having a double right and left hand thread. By
turning this screw with the lever, D, the quoins are driven
in opposite ways on the inclines, thereby throwing an equal
pressure on the whole length of the side stick and the chase.
A very few movements of the lever suffice to lock up the
largest form—the inventor states thatthe whole operation
can be completed inside of two minutes—and the process is
so simple that printers can hereafter delegate the work to
the “ devil,” instead of wasting thereon the time of a skilled
workman. The device is strongly and durably constructed,
and is entirely free from complicated parts, liable to get out
of order. It producesan even tension upon the chase and
secures the type with sufficient firmness.

New Researches in Magnetism,
The Revue Industrielle contains a communication of con-
siderzble importance, recently made to the French Academy

‘| of Sciences by M. Jamin, relating to new researches into the

properties of magnets:

Since the development of physics, steel magnets have
been frequently employed, and many have studied carefully
their qualities and attempted to discover the best mode for
their construction. Up tothe present, however, all that has
been determined has been without system, and all the pro-
cesses of fabrication practiced have been at best empirical.
In brief, no one could point to any strict theory connecting
the phenomena or affording a means of ante-calculating the
effects of a magnet. It is this theory which M. Jamin has
found and of which he publishes the fundamental princi-
ples. Its development, it is safe to add, will not be difficult,
for the researches which remain to be accomplished are all
indicated and present no serious obstacles.

The following is the course pursued: M. Jamin first
sought for the distribution of magnetism in a magnet formed
of a single plate, and perceived that it could be represented
by a curve of two branches comprised between the line of
the poles and two perpendiculars to this line, one above the
north pole, for example, and the other below the south pole.
A second leaf being added to the magnet, the curve became
less concave,and with a third plate a similar and increased
effect was produced. Finally, with a certain number of
plates, the curve resolved itself into a right line. Thus
formed, the magnet is termed by M. Jamin aimant normal
(normal magnet), and it is easy to see that such a magnet

loids. Borax is extensively used in the
arts, in metaliurgy, glass making, glazing
of pottery, soldering, etc.

Australian Method of Cooling Water,

Large buckets of canvas, says the Bulletin du Musee, are
wmade about 4 feet high and 15 inches in diameter. A bag of
linen or flannel stretched across the top serves as a sieve and
a sipkon; a wooden cock and a canvas tube inserted below
the level of the water are used to draw off the contents,
These reservoirs are suspended to branches of trees in ghady
places and exposed to the light breezes which in summer
alwaysexistin Australia. From the damp surface of the ves
gels a rapid evaporation takes
place, which keeps the water
within at a temperature much
lower than that of the sur-
rounding air.

[Thisarrangementis on the
same principle as the water
jars, or “monkeys,” used in
tropical countries and the east
of Europe. The latter are
merely unglazed earthenware
jugs,having a very small neck
and a spout. Wehave never
geen them used in the United
States, but should imagine
that during the summer
months, and particularly in
event of ice famines, such
as we have been threatened
with during the past two
years, they might be advan-
tageously employed. The
jurs may be made by any
potter from ordinary clay at
a very small expense. By
suspending them in a cur-
rent of air, the water within
is kept during the hottest weather at a delicious coolness,
and at a temperature much more healthful than that pro-
duced by the copious use of ice. The vessels may be molded
in fancy shapes, so as to be ornamental for table use, or
fashioned as represented in our sketch, which is the ordi-
nary form used in Asia Minor‘and the East.—EDs. ]

BEFORE flowering, the beet contains from eight to ten per
cent of sugar; in proportion as the seed forms the sugar
disappears, so much so that, when the secd is ripe, thereis
no trace of sugar in the beet.

ALL new subscriptions to the SCIENTIFIC AMERICAN Wwill he commenced
with the number issued in the weck the names are received at this office,
unless back numbers are ovdered. All the numbers back to Janusry 1st

should present especial facilities for study. The quantity
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may be had, and subscriptions entered from that date if desired.
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'SANITARY NOTES.--FOOD AND ITS PREPARATION.

We select the third of our series of sanitary notes from an
interesting essay by Dr. George Derby, secretary of the State
Board of Health of Massachusetts, treating upon the forms
of food in common use throughout that State, how they are
prepared and how they are eaten, together with the consid-
erations whether this food, as generally used, promotes pub-
lic health, power and happiness. The question:

I8 SUCH AN ARTICLE WHOLESOME OR NOT?

cannot be truly answered in a general sense. Very few ar-
ticles ranked as food are absolutely unfit, but a man layinga
stone wall may digest and thrive on diet which would be
very unwholesome to him if employed in shoemaking or
other sedentary occupation. Of the many causes of con-
sumption, want of proper food is surely one, and there is
good reason to believe that the many forms of dyspepsia so
commonly met with are but too often the danger signal that
Nature gives us to show that the food, either in its quality,
its preparation, or its variety, is unsuited to maintain the
vital process. It is but a modified form of starvation, with
the mockery of a display of abundance.

BREAD.

Leavened or fermented bread is as old as the time of Moses
and its va'ue has been fairly tested. Whatever be the pre-
cise-action of the leaven, it transforms grain by partial de-
composition of its original elements, and leaves as its result-
ant what men in all ages have approved. Modern sub-
stitutes impair the flavor, diminish the nutritive property,
and break the staff of life. Bakers’ bread is almost univers-
ally compnsed of flour with extraneous substances, alum and
carbonate of ammonia being most employed. Bread hastily
made in families is mixed in a variety of ways with carbon-
ates of soda or potasl, combined with phosphate of lime,
with cream of tartar or with sour milk, and is generally im-
perfectly cooked. Very often the elements of wheat and
fat which the body demands are furnished in underdone
pastry made of flour and hogs’ lard; the first legitimate
eifect of such food as this with people of average condition is
indigestion or dyspepsia ; the second is all that train of ail-
ments caused by imperfect nutrition.

Good bread should be made from a mixture of flour such as
is generally used in our markets, water, salt and yeast,
and nothing else. The yeast is composed of malt, potatoes,
and hops, and the dough,kneaded for from one and a half to
two hours, is then thoroughly baked. In this connection, re-
garding the quality of bread retailed in large cities, we
should judge from Dr. Derby’s report that Boston bread was
inferior to that sold in New York. Some time since one of
our great dailies, desiring to gather a column or two of sen-
sational matter, made arrangements with a young physician
of this city to procure one hundred samples of bread from
various localities, analyze the same, and astonish the coun-
try with revelations of gross adulteration, swindling of the
poor, etc. After gathering a few specimens from corner
groceries and other unpromising spots, the investigator was
obliged to discontinue his labors for the simple reason that
the bread contained no impurities worth mentioning, and
such as there were did not exist in any deleterious quanti-
ty. It is needless to add that the enterprising journal did
not publish the results obtained.

VARIETY OF FOOD.

Experience has proved that, for some reason unknown to
science, variety is essential to health after reaching the age
when we are free to choose our food. The perpetual recur-
rence of the same edibles, even though their number be con-
siderable, becomes in all periods of life except infancy not
only wearisome but positively injurious. The lack of va-
riety in many cases is due to the poverty of poorer classes
and the difficulty of buying fresh provisions in places re-
mote from markets. Salt pork, salt fish, and potatoes, with
pies, poor bread, and Japan tea are the staples of food of
thousands of families during our long winters. It should
be understood how needful a change of diet is from time to
time. Fresh vegetables, particularly in the country, are
readily obtained and preserved, and should be unsparingly
used. The edible roots, as turnips, carrots, onions, and beets,
and cabbage, are as well worth preservation as the omnipres-
ent potato. All these vegetables need thorough boiling and
more than they generally get.

FRYING MEAT,

& common habit in American cookery,is most unprofitable to
the eater. It robs the ‘meat of its juices and hardens its
texture. TLe extreme heat of the fat not only burns the
outer layers of the meat, so as to injure their value for nu-
tritive purposes, but also changes the chemical condition of
the fatty acids, giving rise to products which obstruct the
breathing and cause tingling of the nose and eyes of the
cook, and which are more or less harmful to the eater. The
peculiar flavor of the meat is in a great measure lost by fry-
ing, and for it is substituted the flavor of the fat in which
it is cooked. This fat permeates the fibers of the meat
in such a way as to render them less soluble in the
watery fluids of the mouth and stomach, andthus causes
difficult digestion. Broiling on a gridiron over a quick
fire cost3 a little more time and trouble, and very likely
fuel also, but by this process the juices of the meat are
sealed up (to a certain extent) instead of being evapora-
ted, and the nutritive value is thereby much increased.
PASTRY.

In the New England States, pies are the most constantly
recurring form of food, and country bakers often distribute
more of them than they do loaves of bread. The average
pie is made of flour, water, salt, and generally butter of the

lowest grade, together with carbonate of soda. This paste
encloses chopped meat seasoned with lard and spices,or fruit
squash or custard. The fact that such pastry is ill borne by
a feeble stomach requires little explanation. The close in-
corporation of the gluten with the fat in the process of roll-
ing pastry, needful to make it light by enclosing the ma-
terials which will distend it when heat is applied, renders
the action of the gastric juice upon the mass extremely diffi-
cult. It must, so to speak, pick out from the close union
the parts which it is fitted to reduce to a form ready for
absorption, and let the remainder pass on.

TIME DEVOTED TO MEALS.

Dr. Derby states that the average time occnpied in the
process of taking food by the people of Massachusetts does
not exceed from twelve to fifteen minutes for each meal
Such haste is injurious to health for many reasons. The
process of digestion begins in the mouth with the action of
the teeth, and through excitemeni of the salivary glands by
the presence of food. Unless saliva is abundantly mingled
with the latter, the first act of digestion is obstructed aud
Nature’s plan ischanged. This fluid not only lubricates but
acts chemically in the mouth, if a reasonable time be given
it, upon all the starchy elements which make up the great
bulk of what we eat. Eating in haste, a great deal of air is
swallowed. Air is to a certain extent always entangled in
the saliva and assists digestion, but when ““ wads” of food
succeed each other very rapidly, they seem to act like pis-
tons in the tube leading from the back of the throat, and
drive before and between them into the stomach such
amounts of air as to distend that organ and impede its func-
tions. Another effect of eating in this way is that the
masses of food, imperfectly mixed with saliva, become
impacted in the cesophagus, checking its muscular action
which is obviously intended to propel only one piece at
atime. This embarrassment isovercome by taking at one
gulp as much fluid as the mouth will hold, thus distending
the elastic tube and washing the obstructed food into the
stomach. All this is unnatural and can hardly fail to work
mischief.

TEA AND COFFEE.

Both tea and coffee have properties which are universally
recognized as valuable. Without being nutritive, they sus-
tain nutrition by limiting the body’s wasteand by promoting
the absorption of animal food. Their healthfulness depends
on the amount taken and the times when taken. They enliven
and inspirit the wearied body, and supplement, as it were,
nutritious food.

There is nothing simpler than to make good tea or coffee,
but nine persons out of ten are unable to do it. Neither
should under any circumstances be boiled. Tea should
be prepared by placing the leaves in a well warmed (scalded
out) tea pot, pouring fiercely boiling water directly upon
them and drinking the fresh infusion almost immediately.
If left stewing on a fire, the aromatic qualities are boiled
away, and there remains a concentrated decoction of theine
and the astringent matters with which it is combined. Such
tea is intoxicating, produces nervousness and fretful temper,
and, as the author remarks, often underlies much domestic
unhappiness. Coffee may be prepared either by beating up
the ground fresh roasted berries with the white of an egg,
adding boiling water and standing back of the range for a
short time where it cannot boil, or on the French plan, which
is better, by simply pouring the water through the very
finely ground beans once or twice. Coffee boiled to death
loses all its aroma and is deprived of its aromatic and health-
ful principle, the caffeine; a strong decoction of tannin is
principally the result, which is both indigestible and harm-
ful. Beef tea, Dr. Derby considers is better than either tea
or coffee, the pure meat being better for the purpose than
any of the extracts sold.

EXCESSIVE USE OF WATER.,

In the manufactories of all kinds, water (very often iced)
is piaced within easy reach of every person, male or female,
and the effect of this constant invitation is seen in the drink-
ing of what physicians must regard as unreasonable amounts.
The food is thereby diluted, and the stomach is oftentimes
chilled below the temperature of the blood, and by repeated
drafts may be kept in this condition. The process of diges-
tion is in this way seriously interfered with. A certain
amount (70 to 100 ounces) of water is required daily for the
nutrition of an average adult; but of this total requirement
20 to 30 ounces are contained in the so-called solid food,
leaving about sixty ounces to be supplied in some form of
liquid, as tea, coffee, and water. If this amount is greatly

exceeded, it forces additional and needless work on the or--

gans of excretion.

Color Making,

A pleasing tint is the splendid blue made from prussiate
of potash and copperas, boiled in separate vessels and then
run together in the washing tank, in which all the sulphuric
and nitric acids are carefully washed from the compound.
As the acids disappear, the blue comes out in full force; and
after the water has been drawn off, and the pigment dried
in hot rooms, hot as the hottest of Turkish baths, the lumps
of blue are broken up into small pieces for Jaundry purposes.
All colors made from combinations (with one exception—
American vermilion) are made much on the same principle.
The chemicals are boiled in one vat, the base of the color in
another, and then both are run together to have the acids
washed out of them, the chemical action not being complete
till the acid is entirely gone. Blue, for instance, looks like a
dark green when it is first made. The colors are then care-
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fully filtered, the remaining pigment pressed and dried, and
the batch is ready for sale in cakes or to be ground into
powder. Yellow is made from a combination of nitrate or
sugar of lead and bichromate of potash; green from a com-
bination of the processes for making blue and yellow carried
out simultaneously ; American vermilion from English white
lead and bichromate of potash boiled in a cauldron together.
Browns and redsare natural mineral colors; umbers,siennas,
and ochers are natural earth colors.

All their grinding and mixingof color with oil is done at
the Flymoutn Works of Raynolds and Co., Bergen Point,
N. J., so says a correspondent of the New York ZTimes.
The cakes of color, having been crushed to powder, are led
into iron mills with a certain quantity of oil, the lower side
of the mill revolving. Slowly the sluggish stream of fin-
ished paint forces its way through a small aperture into
large pans, from which it is packed in any quantity from a
one pound tin can to a barrel. The cans are all made on the
premises, and are quite a novelty.

Railway Travel in DMexico.

The Republic of Mexico has one railway in operation, that
from Vera Cruz on the Atlantic side to the city of Mexico
in the interior, 263 miles. The Railroad GQazette says:

There is but one passenger train running through, which
leaves Vera Cruz at the very unseasonable hour of 3 A. M.,
and reaches Mexico at 9 P. M. of the same day—not quite 15
miles an hour. Returning, it leaves Mexico at midnight
and reaches Vera Cruz at 5.40 P. M.—nearly at the same
rate as the trip up, which for seme distance is up with a
vengeance. There is alsoone freight train daily, which also
takes passengers and makes the trip in 29 hours—laying over
all night (from half past nine till half past five down and from
seven to a quarter of eight up) at a station on the way. The
passenger up has ten minutes about half past four in the
morning, ten minutes an hou:r later, ten minutes half an
hour later, ten minutes an hour later, fifteen minutes about
uine o’clock, ten minutes an hourand a half later, forty-five
minutes about oneo'clock,fifteen minutes at half past four,and
ten minutes an hour later,for refreshments or other purposes,
o that in this trip of 263 miles he waits at stations two
hours and a quarter, besides the stops of less than ten min-
utes. Perhaps Mexicans need a great deal of ‘‘ refreshing ”
and perhap it is intended to give commercial travelers and
others opportunities to do business and make visits at all
the principal stations on onetrip. Besides the through pas-
senger and freight, there is what is known as a ¢ pulque ”
train, running between Mexico and Soltepec, 112 miles.
Pulque, as some of our readers may not know, is the Mexi-
can whisky.

-
Modern Progressin Egypt.

Henry Day, Esq., a lawyer of eminence from this city, is
now traveling in Egypt and writes for the N. Y. Observer.
In a recent letter he gives some very interesting facts con-
cerning the condition of things in that sandy country, the
uplifted bed of an ancient ocean:

All along the Nile, says Mr. Day, there are immense sugar
manufactories worked by steam, in which the cane is ground
and the boiling and refining done. I visited some of these
manufactories, and I have never seen more costly and per-
fec. machinery or more extensive works. One of these fac-
tories at Rhoda employs 2,500 men, and covers acres of land.
After the juice is pressed out, the cane is dried and used for
fuel. The sugar plantations, which surround these estab-
lishments, are immense. The Khedive is also the most ex-
tensive landowner and agriculturist in the world. I could
find little land along the Nile which did not belong to him.

Heis tearing down old houses in the city of Cairo andlay-
ing out new wide avenues, letting in light and air, putting
in gas and water, and rebuilding with fine modern houses.
The new parks, water works, gas works, and iron bridge
over the Nile, attest his enterprise. [An engraving of this
splendid bridge was recently given in the SCIENTIFIC AMER-
ICAN.] Magnificent palaces of the Khedive abound every-
where in and about the city, and they are finished witha
splendor far surpassing anything I have ever seen in any
other country, and which it is impossible for words to de-
scribe. These palaces are surrounded by immense parks,
filled with all the beauties that art can devise, and these
parks again are surrounded by a wall fifteen feet high.
There seems to be a great fondness with the Khedive and
his pachas for this kind of display, for in all directions
around Cairo you will see these palaces being built and en-
closed by immense walls, sometimes enclosing nearly a
square mile of land.

The Khedive is now engaged in opening canals, by which
he intends to reclaim the lands of the desert. These are
now being extended in the vicinity of the Pyramids. He is
also building a canal, called the Ismailyeah canal, extending
from Cairo to Ismaila, thus affording water communication
between the Nile and the Red Sea and irrigation to the
desert country through which it passes. The land thus re-
claimed belongs to the Khedive. He lets it to the Arabs,
charging them a rent for the water, and taking a certain pro-
portion of the crops raised. The canals he builds by forced
labor. He makes a requisition on the Governor of each pro-
vince for a certain number of men to labor on the canals or
in his sugar houses. The Governor makes a levy amongthe
poor peasants, and they are taken off, willingly or unwilling-
ly, under a guard, to work for a certain time for little or
nothing. Isaw a company at Thebes, gathered among the
small villages, led off under the lead of the Governor of
the province riding on his fine Arabsteed. The poor fellows
looked like a gang of slaves being driven from .home
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The Cause of the Aurora Borealis.
To the Editor of the Scientific American :

Some years ago, probably in 1859, there was a display of
the aurora borealis which attracted considerable attention,
and convinced me that this phenomena must be electrical in
its nature. Thereupon I wrote to three distinguished gen-
tlemen, namely, Professor Henry, Lieutenant Maury and
Professor Loomis, calling their attention to some circum-
stances connected therewith, and suggested that, as dry air
was a non-cbnductor, electricity would be generated by sub-
jecting it to friction. As Lieutenant Maury had established
beyond cavil that the currents of air were as regular and
produced by the same causes as those of the ocean, and that
at almost any given point these causes would produce two
currents (moving in directions almost opposite, but one
above the other), I suggested that, when the lower and north-
ward bound of these, in low latitudes, was sufficiently dry,
the evolution of electricity in sufficient quantity to be visible
was inevitable; but that this was seldom the case ahd conse-
quently it was rarely seen in low latitudes. On the contrary,
in high latitudes where the air was necessarily dry, it was of
frequent occurrence.

To my suggestions, each of these gentlemen kindly re-
sponded. The first two named, and particularly the second,
thought the theory “ plausible,” andsuggested that I should
demonstrate by actual experiment the truth of my theory.
This, for want of means, I was utterly unable to do; and so
the matter has remained until the present time, so far as I
am informed. Professor Loomis, who I believe is yet alive,
thought that there were some facts that could not be explained
on this hypothesis. One of these was that, in high latitudes,
the aurora was seen between the beholder and some distunt
hill or mountain. He also sent me a copy of a lecture of his
in which many, probablyall, the different phenomena were
enumerated. I thought then, as now, that my theory would
account for all except the last named. Many times since
have I thought the maiter over; and, at each of the several
times when I have had an opportunity of witnessing the
aurora, I have imagined that I could see a demonstration of
my theory.

Recently, however, during a stormy evening, when more
than one weather light could be seen, one seemed to be
approaching from thesouthwest. It came nearer and nearer,
and increased in brightness so much that a congregation
assembled for worship in our quiet little town was much dis-
turbed and many even went out of doors to see what the
matter was. Suddenly a violent whirlwind passed over the
town and went toward the northeast accompanied by the
light.

Now I suggest that, in the stratum of air between the cur-
rents moving in opposite directions, or nearly so, the airy
cushion must continually be subject to violent gyrations,
which evolve electricity in visible quantities, and that it
arranges itself in bars, parallel to the earth’s magnetic axis.
Thus the appearance of the aurora in high latitudes between
the beholder and some distant terrestrial object may easily
be accounted for, and thus, doubtless, also the weather lights
are produced.

I would be glad to have the opinions of scientific men who
have studied the subject. A. C. CARNES.

Livingston, Tenn.

‘rhe Egg.
To the Editor of the Scientific American:

As a sequel to the egg lectures by Professor Agassiz, the
following statement may not be uninteresting: A week ago
I set four bens on eggs. One morning I observed that one of
the hens had left her nest; returning four hours afterwards,
the nest was still deserted and the eggs entirely cold. Sup-
posing them to be spoiled, I concluded to use them in the
interest of science. I broke one of the eggs and poured the
contents into a dish for examination. The head and eyes of
the embryo chick were plainly recognizable, also the head
and nuwmerous blood vessels ; but no motion or other signs of
life could be detected. The second and third eggs showed
like regults. I broke the fourth egg. On rupturing some of
the blood vessels, the blood oozed out, still uncoagulated,
but no motion of the heart or of any other part was visible.
I breathed upon the heart; still no motion. I next placed it
in the palm of my hand, when, after a few seconds, it com-
menced beating, showing that (although the eggs had re-
mained uncovered four hours, were entirely cold and circu-
lation was suspended, the weather being cool enough to
make overcoats comfortable) there was still vitality in the
eggs, and that they needed only external heat to set their
functions in motion. The rest of the eggs I placed under
the other hens, feeling confident that most, if not all, of them
would hatch. J.H. P,

Franklin, N. Y.

®

Air and G;s Engines,
To the Editor of the Scientific American:

An article taken from a foreign engineering magazine upon
the subject of air and gas engines prompts me to make some
suggestions upon the same subject. It seems to me that the
most feasible method of constructing a hot air engine, or of
utilizing hot air as a vehicle of power for working machin-
ery. is the method adopted in the Roper and similar caloric
engines, which is to pump or force cold air through the burn-
ing fuel in an air-tight furnace, thus utilizing not only the
air but the gases of combustion. The furnace having free
and ample access to the piston of the engine, the shorter and
larger the passage between the piston and the furnace, the

greater will be the percentage of power. In fact, if one end
of the cylinder in which the piston works could constitute
the furnace (without such speedy destruction, by heat, of those
most costly and important parts of the engine, the cylinder
and piston), the maximum value of the fuel consumed would
be obtained: or, if a tolerable vacuum, say of from ten to
twelve pounds to the square inch, could be cheaply main-
tained, into which the engine could exhaust, then the hot
air could be used at such low temperature as to be perfectly
harmless to the piston and cylinder. The writer of the article
above referred to advocates this vacuum idea or method, and
suggests that a vacuum be produced by cooling off hot air in
two vacuum chambers alternately. His method of cooling,
etc., is not fully explained, but I think it hardly possible to
cool cheaply and rapidly such highly heated air as would be
required to produce a vacuum of five pounds to the square
inch. Therefore I believe that all attempts to improve the
hot air engine in this direction must prove far more costly
than satisfactory. I would suggest that the cylinder be
placed vertically beneath the furnace, and the upper portion
of the piston be cup-shaped, and large enough to embrace the
fire so that no ashes or cinder can get into the cylinder; in
this position the piston will of course form the bottom of the
furnace and its position will be such as to receive the max-
imum pressure of hot air with only a minimum of heat.

The hot air engine is quite simple and satisfactory as it is;
it only needs some little modification in the disposition and
proportion of its parts, I believe, to double its efficiency.

F. G. WOODWARD.

Py
L 4

Concentration of the Sumn’s Heat.
To the Editor of the Scientific American :

In your issue of May 14, under the above title, the present
theory of terrestrial heat is rejected, because, ‘‘on leaving
the earth’s surface to approach the sun, a feeling of intense
cold is soon perceived.” The writer has made the mistake
of considering but one cause. The intense cold experi-
enced is due to the perfect diathermacy of the ether which
fills space. The sun’s rays grow more iniense as you ascend.
It is the universal testimony of travellers that they never
suffered such intense heat as when upon some high moan-
tain with one half the atmosphere beneath them, and sur-
rounded by air belos 32° Fahr. Our atmosphere acts not as
a lens but as a vast garment, which allows the sun’s rays to
penetrate it readily, but parts with them very grudgingly.
Again, our atmosphere has but small refractive power, as is
seen in the case of the stars. So that even though it were a
convexo-concave lens—which we think cannot be proven—the
effect would be but slight. Again, in speaking of gravitation,
he says: ‘‘I do not believe attractionto be due simply to mass,
else a body would weigh more at the poles than at the equa-
tor.” Now, bodies do weigh more at the poles; the increase
from the equator being in proportion to versed sine of double
the latitude. Of course the centrifugal force at the equator
will increase this difference ; the amount given is due simply
to mass. Histheoryof an ‘‘ equatorial current of magnetism
sweeping round the sun from west to east” is the ancient
theory of Des Cartes,and was demolished years ago, as it did
not account for the simplest phenomena.

The lens theory will scarcely give to the planets the tem-
perature of our earth. The strongest lens atmosphere would
be of little use, were there nothing to prevent the escape of
radiant heat. Were the aqueous vapor removed from our
atmosphere for a single night, ‘‘ the sun would rise upon an
island held fast in the iron grip of frost.” C.

wrlnkle- No. 3.
To the Editor of the Scientific American :

Those who have set saw teeth with hammer and punch, in
lieu of something better, know the tediousness both to
hands and eyes, the liability to spring the saw permanently,
the chance of knocking out a tooth, and the unsatisfactory
result, which belong to this method. Lever sets are not all
they are advertised to be.

Ifind nothing better than an old file with the temper
slightly drawn. Formula: Secure your sawin clamps ex-
tending the full length; place the file between two teeth as
if about to file, keeping the file level, swing your nearest
hand to the right and set two teeth at once. By placing the
file about the same distance each time from end to end of
file and using your knuckle as a gage, you can set a saw in
so short a time and so easily as to wish for another job of
the same sort. C. H. B.

Chicago, Ill.

Profits of the'l’atent Office.
To the Editor of the Scientific American :

I noticed a suggestion in your journal that the profits of
the Patent Office be applied to advance the interests of sci-
ence, and I would suggest that it would be well to have -the
moneys in excess of the expenses of the department applied
specially to advance the interest of the inventors who sup-
port the Patent Office. This could best be done by publish-
ing all the patents, with the diagrar:s, in the ScIENTIFIC
AMERICAN, thus makingthe purchasing public familiar with
all the patented inventions. If I am not mistaken, this is
the course taken by the Canadian Department of Patents,
plans of all patents being published in a journal devoted to
patent interests. FrEDERIC I, JAMES.

Tamworth, N. Y.
d e —
Pressure Gages and Safety Valves.

To the Editor of the Scientific American :

Having seen a great many accounts of accidents to steam
boilers of different kinds, and being an engineer of some ex-
perience, I would like to give the public some ideas which I
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have not seen in print, and which might bcof use to boiler
owners.

In my younger days I had charge of an engine; neither
the engine nor the fire room was ornamented with steam or
water gages except the usual gage cocks. I was never
troubled with a stopped gage or a stuck safety valve, or
even with one that did not work easily. I had a rope run-
ning from the safety valve lever over pulleys to a conveni-
ent place, and, the valve being weighted to what the boiler
would stand with safety, whenever I wished to know how
much steam I had I pulled the rope; and I could tell by that
if there were steam enough to start with, or if it were near
blowing off, which is all that is necessary to know. In re-
gard to nearly all high pressure boilers, any one can see
that the valve would get raised many times during the day,
and would therefore never stick.

Every steam user should have a good reliable steam gage,
which should not be used except to test the boiler or in case
of experiments; after which it should be taken off. I think
that one half the explosions, if the truth could be known,
could be traced to defective water gages and stuck safety
valves. In most manufactories, they depend upon gages of
different kinds; and there is no way of raising the safety
vaive except by getting on top of the boiler.

Owego, N. Y. J. F. KINGSLY.

Tidal Action and the Rotation of the Earth,
To the Editor of the Scientific American:

Having recently read certain articles intended to show
that tidal action retards the rotary motion of the earth, I
would like your permission to show why I hold a reverse
opinion.

To know that the earth rotates, we look up to the sun and
apparent revolving heavens. 8o, to know what effect the
tides are likely to have on the earth, we must rise, in imag-
ination, from the surface of the earth altogether, and place
ourselves at the north pole of the heavens; and then and
therefrom look down upon the earth and tides. Looking
from that stand point, we see the earth revolving eastwardly
between two great tide waves: the same two tide waves,
remember, that rose upon the earth’s surface many thou-
sands of years ago—that rose when the earth first attracted
the moon toward her, as it was passing by her, comet.like in
character and appearance. Those two tide waves never re-
volve around the earth in a westward or opposite direction
to the rotary movement of the earth, but always in the same
direction as the earth rotates, and in exact keeping with
lunar motion. They move round the earth a little over
twelve times per year, and the earth revolves between them
over 350 times. All this time the tides are steadily advanc
ing; and the earth’s surface is constantly following, coming
up to, passing through and by them; then going ahead of
them until it overtakes and passes them, again and again
for ever. If the tides have any effect, then, upon the rotation
of the earth, it must be to hasten or accelerate that motion;
it cannot be to retard it. The idea of the westward flow of
the tides, coming against the east coast of Afiica and Amer-
ica, tending to stop diurnal motion puts me in mind of the
man I saw once riding in one of the street cars of Philadel-
phia, who rose, when he wanted to get out, and stood push-
ing with all his might against the hinder wall or end of the
car, endeavoring to stop it. He was moving at the same
rate as the car, was carried on its floor, and if he had been
strong enough he might have pushed the end out of the car,
but he could do nothing, under such circumstances, to stop
the car. So with the tides; they may, in time, if they get
strong enough, tear down the rocky coasts and advance upon
them ; but to retard the rotary motion of the earth is beyond
their power and province, I thLink. JoHN HEPBURN.

Gloucester, N. J.

The Million Dollar Telescope.

To the Editor of the Scientific American:

Of the many interesting productions of the SCIENTIFIC
AMERICAN (eagerly read by me), the great telescope project
hasthus far most attracted my attention, I consider that such
an enterprise is of ne plus ultra importance, provided the
telescope is made of an enormous size and power, the biggest
that our mechanical means can produce, and the greatest in-
strument of the kind yet known. If it will bring the moon
apparently within eight miles, animnals and plants can be
seen, if any there be on that satellite. I am sure thatI
would be very glad to have one peep in the instrument for
$10, and I don’t know what miser on earth would not. If
such a feat can be accomplished, I hope America will have
the honor of it; and besides'the honor, it would be of the
greatest interest to the scientific world, as not only the moon
but other celestial bodies could be seen plainly enough to
convince the adherents of theé old school that astronomy is
not all guess work, as a priest told me not long ago.

Push on and call upon us for our mites of subscription.
Let us hurry up with our scientific discoveries that, before
we are cast in the old puddle, we may have the satisfaction
of seeing the world convinced.that science is not madness,
as it is called by many leaders of religious sects, who caution
their flocks to guard against any conversation with a reader
of a scientific paper, as being likely to pervert them.

St. Armand, P. Q. BonaA FIDEs.

e
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SAVING LIFE FROM SHIPWRECK.—A correspondent, H. F.
E., states that Mr. E. W, Furrell’s suggestion, published on
page 325 of our current volume, is not new, having becn
anticipated by the detachable deck of Mr. Joseph Bawyer of

Detroit, Michigan.
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POSITIVE CIRCULATING VERTICAL TUBE RADIATOR.

In the invention herewith illustrated, the object sought is
a positive circulation of steam in the tubes of a radiator,
thereby expelling the air and utilizing the entire heating sur-
face of the apparatus. In many devices of this description,
particularly those having single pipes, either employed se-
parately or connected at the top by a return bend and open-
ing into acommon steam chamber at the base, the steam (en-
tering both sides of the single or divided pipe, or both tubes
when connected together, as above stated), forces the air to
the upper portion of the radiator. The pressure being equal
on both branches, there can be no circulation, and hence no
radiation from that portion of the pipe exposed to the air,
except as the contained air becomes heated by contact with
the steam. The consequent defects of unequal heating of
the tubes and loss of warmth are, it is
claimed, obviated by the circulation afford-
ed by the below described apparatus.

The exterior appearance of the device is
shown in Fig. 1. It will be observed, in
the section of the base, Fig. 2, that between
each pair of pipes that are connected at
the top by return bends, there is a depres-
gion in the bottom and a corresponding par-
tition extending from the top of the base
into this cavity. When the steam is ad-
mitted, the water of condensation passes
along the bottom of the base, filling the de-
pressions, passing under and covering the
lower part of the partitions, forming a
water seal, thus preventing the passage of
the steam. The latter will, therefore, fol-
low the course of the arrows, passing up
the first pipe and down the second into the
second chamber, where, meeting with the
resistance of the water seal, it will pass up
the third pipe, into the third chamber,and
thus through any number of pipes to the
discharge or return tube. As there is no
other course for the steam to follow, it
must necessarily expel the air and heat the
whole of the pipes, while the water of con-
densation falls to the bottom of the base,
and exits under the partitions of the dis-
charge pipe.

For low pressure orexhauststeam, this radiator is claimed
to be especially suitable, It is stated thatit will operate
with a mere vapor and without any perceptiblr pressure, ex-
pelling the air with ease and certainty.

For further particulars address the manufacturer, Mr} A.
Carr, 43 Cortlandt street, New York city.
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Off the Track in Ireland.

An occasional correspondent who is now traveling in Eu-
rope writes of the pleasure he has experienced in running
off the track near Cork, and says he would not have missed
the occasion by any means, now that he ‘knows how it is
himself.” According tothe newspapers of the neighborhood,
“one of the carriages of the afternoon express to Dublin
left the track just out of Cork and caused a detention of an
hour to the train;” while, according to the fact, every one of
the dozen or more cars—everything except the locomotive—
ran off the track, and loss of life was only avoided by the
run-off being toward the middle instead of toward the outer
edge of a high embankment. He states that very much of
the safety of the passengers on the occasion is properly to be
awarded to the superior manner of fastening the cars to-
gether, no coupling, save that at the engine, having given
way, notwithstanding the severe strain put upon each of
them. He tells us, moreover, that the strongest possible
evidence of the infrequency of such accidents was given by
the fright and tremor into which the several employees were
thrown, and their utter ignorance of what ought to be done
and how to do it. There was absolutely no directing head
there until one or two Americans, who were passengers, took
the matter in charge so far as to make suggestions, whereby
a couple of the cars were returned to the track before an-
other train could be procured. And then our correspondent

left, doubting if the entire work of restoratiou would be ac-
complished before the close of a second day.

An examination of the track did not at first offer any ex.
planation of the accident. Everything about it seemed
right, save that the fish bars at one joint had given out, the
bolts being broken short off. Whilethe English passengers
gathered in a knot and talked of denouncing the careless-
ness of the company andthe inefficiency of its management,
a few Yankee friends were busy studying out how the cars
managed to jump the track; and this was the result: A

rod or two back of the broken joint was a switch. The strain
upon the track caused by passing the switch had, in course
of time, spread the main track. The forward car was sup-
plied with wheels of a rather narrow tread, and one of these
wheels had dropped inside the track on passing the switch.

CARR'S POSITIVE CIRCULATING VERTICAL TUBE RADIATOR.

As it proceeded on, the pressure outward caused the fish bar
bolts to yield, and the rail, still held by the outer spikes,
turned just enough to let that and all the following wheels
pass to the outside of thenext rail. Meanwhile nothing had
broken except the fish bar bolts; and when all the wheels
had passed out of the open gap, the rail, which had not been
even bent, sprung back to its place so exactly that at first
glance it would seem never to have been moved there-
from,

TEE NEBDLE VALVE AUTOMATIC OIL FEEDER.

We present, in the anhexed engraving, a sectional view of
a new and, it is claimed, efficient lubricating cup for steam
cylinders, which possesses many novel and useful features.
The lubricant, oil or tallow, is fed into the cylinder by the
needle valve, D, which oscillates with each stroke of the pis-
ton, the flow being minutely regulated by the gage, H. In
order 1o prevent congelation of the lubricating material in
cold weather, when the device is used upon locomotives, an
adjustable bowl, J, is provided, which regulates the conden-
sation of the steam in the cup, B. The channel, K, in the
valve seat serves to admit a small quantity of oil into the
cylinder when steam is shut off, as when descending a grade.

The inventor states that it effects a saving of fully half
the oil ordinarily used, and permits no impurity to enter the
cylinder, or lubricant to pass into the boiler. Simple and
durably made, its points remain tight without the use of a
wrench ; cheapness, tasteful appearance, and its working with
promptness and regularity, are the remainder of the claims
made by the patentee, who adds the information that the de-

vice has been already adopted by a number of railroad and
engine manufacturers. The credit of the invention is due
to Mr. F. Lunkenheimer, of the Cincinnati Brass Works,
Cincinnati, Ohio, who may be addressed for further particu-

lars. Patented April1 and April 22, 1873,
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A PMlusical Blackboard.

A recently patented improvement in devices for musical
instruction-consists of a blackboard on whick are painted, in
large characters, the usual notes of the musical scale. In
the center of each note is a movable key, which connects
behind the board with an organ. The arrangement is such
that when the teacher, with rod in hand, points out a note
and touches its center, the organ sounds the corresponding
tone, and thus both eye and ear are instructed.

SCOTTON’S PATENT ROUND TREE BOX.

Our illustrations represent an improved form of tree box
wlich, it is claimed, is much cheaper and also more dura-
ble thanthe rough devices ordinarily employed. The pat-
ent under which it is made is quite comprehensive, and in-
cludes & number of valuable articles of si-
milar construction.

This particular invention consists of a
number of wooden pickets, Fig. 1, each cen-
taining one foot of lumber, and of suitable
dimensions, fastened together by rods of
one quarter inch round iron, the latter be-
ing forced through holes of less diameter
by means of machinery, thus giving the
completed work great solidity and firmness.
In this condition it is packed and shipped
to purchasers. The agents for its sale, how-
ever, are furnished with a wooden cylinder
which has a hook in each end. This ap-
paratus is placed upon the flattened box
and the hook caused to grasp the outer
picket. The operator then revolves the
cylinder, which thus rolls the boxinto-
suitable form, ready to -be placed around
thetree, as shown in Fig. 2. A hatchet is
now the only tool needed to secure the box
in position. Four holes having been pre-
viously bored in the outer pickets, A, Fig.
1, with a tapered bit, staples, B, Figs. 2
and 3, are driven in, thus completing the
circular form. Three blocks, C, are insert-
ed between the tree in the box for steady-
ing or supporting the former.

It will be observed that, the box being
round like the trunks, there is no waste of material in square
corners, by which the trees are rubbed and scarred, causing
decay and dwarfage in after years. The tops of the pickets
are pointed on four sides. Thetasteful and economical shape,

as well as the ready portability of the box, render it a con-
venient and suitable article for all who wish to encourage
the planting and healthy growth of shade trees on our side-
walks.

For further particulars, and also for proposals concerning
the manufacture of this device, address the patentee, Mr.
Stephen Scotton, Richmond, Ind.
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RAILROAD PROGRESS OF 1873.—It is believed that, under
favorable conditions, 8,500 miles of new railroad will be
built in 1873, divided among the several sections of the
country as follows: North eastern states, 435 miles; Mid-
dle states, 1,205 miles; Western states and territories, 3,080
miles; Southern states, 2,510 miles; Pacific states, etc., 710
miles. The capital required to complete this extension will
amount to $240,000,000. The money necessary to advance
this railroad progress will probably, for most part, come
from abroad. There is a great plethora of capital in Ger-
many, seeking a good investment in the United States, and
with this foreign capital and the supplies of capital from
our domestic resources, the $240,000,000 will doubtless be
forthcoming.

THE NOVEL MARINE PROPELLER.—Mr. C. A. Bennetti, of
Racine, Wis., states that the originality of this invention, de-
scribed on page 258 of our current volume, is due to him and
not to M. A. Huet, and he forwards us, in support of his
asgertion, a commurication which is much too long for pub-

lication.
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PORTABLE STEAM RENOVATOR.

The invention represented in our illustrations is a porta-
ble apparatus for renovating carpets, hair, feathers, etc., by
steam. The material to be operated upon is placed within
a hollow revolving cylinder and first acted upon by steam
directly distributed throughout its mass. It is then dried by
the heat of the steam confined in closed pipes within the
machine.

Fig. 1is a perspective view and Fig 2, a vertical trans-
verse section. The cylinder is mounted on the portable
stand, as shown, by hollow journals, A and B. The journal,
A, is, by a steam tight joint, connected with the supply pine
of the steam boiler, and has two branches, C,
which form conduits to the drying tubes, D,
Fig. 2, within the cylinder. Two other
branches, E, are also arranged at right angles
to those above mentioned, which communi-
cate with the interior distributing pipes, F.
Upon the periphery of the latter, nozzlesare
formed which serve to conduct the steam in
direct contact with the contents of the cylin-
der. The branch pipes, C, bave cocks at G,
to regulate the admission of steam to the
drying tubes, and the latter are provided with
escape orifices and cocks at H.

I is a horizontal shaft in the axis of the
cylinder, having a bearing st one end in the
cylinjer head and passing at the other
through a hollow journal, and carrying at its
extremity a crank handle by which it is
turned. Upon this shaft, and within the
cylinder, are arms or beaters, J, which serve
to agitate the mass of feathers or hair, in or-
der to insure the thorough penetration of the
steam. The arms are made detachable so as
to be readily removed when carpets are to be
treated. On the shaft, near each cylinder
head, are disks, K, to which, by means of
tongues and clips, are detachably connected
the bars, L, upon which carpets are rolled.
The fabric is first attached to pins, M, on the
shaft, and wrapped around the inner row of
bars, which are the only ones applied at the time. Then
the next row is set in place and the carpet rolled on them,
and so on until the machine is filled.

The operation consists in closing the door and admitting
steam through the pipes, E and F, turning the shaft by its
handle as long as thedirect application of the steam to the
material is desired. The supply is then shut off from the
distributing pipes and turned on to the drying tubes, the
heat of which quickly absorbs the moisture remaining upon
the contents of the cylinder. Exhaust pipes, N, are applied
to the tubes, D and F, to allow of the escape of the water of

condensation. When feathers, hair, and like substances are
to be acted upon, the bars, L, are removed, and the beaters,
J, placed in position. The material is then packed in the
cylinder, and the subsequent operation is the same as above
described. It is proposed to comstruct the machine in sec-
tions so that it can be readily taken apart and packed for
transportation.

Patented through the Scientific American Patent Agency,
April 29, 1873, For further particulars regarding sale of
State and county rights, etc., address Messrs. Groff & Ram-
sey, Mahanoy city, Schuylkill county, Pa.
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TANNATE OF SODA.

There being at present much inquiry in reference to the
use of this agent for the prevention of boiler incrustation,
we deem it a matter of public interest to refer to the history
of its introduction. In 1860, Dr. Jos. G. Rogers, of Madi-
son, Ind., began a course of investigations on the formation,
consequences, and prevention of scale, as it occurs in the
boilers in use on the Ohio river. Subsequently the analysis
of alarge number of specimens of incrustation, from all
parts of the United States, developed the fact that they con-
sisted uniformly of crystalline deposits of the carbonates of
lime and magnesia and the sulphate of lime, in varying pro-
portions. Other elements were variously found, but in such
small proportion as to be of no moment practically. Ma-
rine, river, lake, and well water scales, all these exhibited but
little difference, and that was in the relative proportion of
the above constituents. After futile attempts to safely pre-

vent the deposits by solution, Dr. Rogers then turned his at-
tention to the conversion of the form of the precipitates
from crysialline to non-crystalline or amorphous, with a
view to preventing their agglutination into compact scale.
After a long search through the list of available chemical
agents, tannic acid was found to most satisfactorily meet this
aim, affording as it did a non-crystalline precipitate of tan-
nateof lime and magnesia, of suchlight specific gravity that
it was kept constantly in suspension by the boiler currents,
and was only deposited when it reached the sediment re-
ceiver, whence, owing to its non-adherent quality, it was
readily blown out. This acid, however, in its free state was

NN

PORTABLE STEAM RENOVATOR.

found to have a decided action on the iron of the boiler, and
it became needful to find an agent which would neutralize it
as far as regards the iron, and still leave it the power of de-
composing the elements of the usual deposit of lime, etec.
After much investigation soda was found to best answer this
purpose, which it did perfectly when definitely combined
with the tannic acid so as to form a neutral tannate of soda.

In 1871, Dr. Rogers read a paper on the subject before the
American Association for the Advancement of Science. This
paper attracted much attention throughout the country, and
re-appeared in the New York Z'ribune, the Galazy, the Amer-
tcan Chemist, and many other scientificand popular journals.
In view of the demand for the tannate of soda which this
wide attention created, and the high price of the commer-
cial salt, Dr. Rogers found it necessary to go still further,
and he devised a method of manufacture which, he states, af-
fords a product containing 85 per cent of pure tannateat one
tenth the cost of that &s ordinarily made. This article is
solid, unchangeable, entirely soluble, easy of use, causes no
foaming, and is not liable to conversion into useless gallate
of soda.

Within the last two years this preparation, known as
Rogers’ Scale Preventive, hasbeen extensively used through-
out the United States, and has commanded the approval of
very many of our most practical and scientific men.

The use of tannate of soda for this purpose, and the me-
thod of manufacture, has been patented. We are informed
that W. H. Rogers, manufacturing chemist, Madison, Ind.,
is prepared to supply the preparation, and parties interested
in the article can derive further information by addressing
as above.

ADJUSTABLE PULLEY BOLT.

This is one of those useful little inventions which will,
from its convenience and simplicity, doubtless find ready ap-
plication for innumerable purposes. It is an ordinary screw
eye bolt, with which is combined a movable pulley wheel.
In the inner side of
the eye a grove is
formed. The pulley
revolveson an axle
the ends of which are
£ made in segments of
circles, A,the circum-
ferences of which fit
into the groove in
the eye. By this con-
struction the pulley may be turned in any desired direction
by moving the ends of its axle. The screw eye may also be
turned in its support, so that the cord passing around the
wheel may be led as required. Patented, February 11, 1873,
by Mr. Charles C. Moore, of New York city.
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A NovVEL BATH.—One of the therapeutic novelties in Lon-
don, recently introduced from the Continent, consists in the
erection of establishments for administering hot sand baths
as a remedy for rheumatism, recenl cases of nervous disor-
ders, affection of the kidneys, and all cases where heat is
wanted as the cl:ief therapeutic agent. The advantages of
this treatment are that it does not suppress respiration like
the hot water bath, but rather increases it, and does not in-
terfere with the respiration like the steam bath or Turkish
bath. The body can endure its influence for a much longer
time, and a much higher temperature can be applied.

© 1873 SCIENTIFIC AMERICAN, INC.
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Telegraphy in the United States.

The Journal of the Telegraph, in an editorial on the ef-
ficiency of the Western Union Company’s telegraphic serv-
ice and lines, says that the same is as greatly due to the con-
diiion of the lines as conductors of electricity as to the ma-
chinery of transmission. Not very long ago a heavy mist or
storm of rain was sufficient to interrupt comrmunication even
between near offices, and defective insulation and bad joints
in the wire utterly precluded the possibility of working more
than three or four hundred miles in one circuit, except when
the wire was newly erected. At present the lines are kept
at a regular standard, joints and splices of the wires are sol-
dered, and insulalion is made perfect by the
uge of non-conducting substances stitable to
the atmospheric and other incidences, which
vary in different sections of the country.

Two systems of operation are employed,
the Morse and the House and Hughes. Fully
nineteen twentieths of the business is done
on the Morse. The ingenious arrangement
of wires and circuits known as the duplex
system, by which messages are transmitted
in both directions av the came time, is also
largely used. This invention has practically
doubled the capacity of the lines.

The affairs of the company are managed by
an executive committee, chosen by the Board
of Directors. The territory covered by its
lines is divided into four divisions, each in
charge of a general superintendent, and sul:-
divided into districts, of which there are
twenty-nine in the United States and British
Provinces.

The electrician of the corporation has
charge of and is responsible for the main-
tenance of the Jines at the established stand-
ard of efficiency. To this officer is referred
all machinery offered for the service of the
company. Offices are established in every
town and city in the country not reached by
the lines of other companies with which
those of the Western Union connect. There
are in all about 5,000 offices, and nearly 8,000 persons are
employed.

WHIFFLETREE STUB.

This is an ingenious little device, for more conveniently
hitching and detaching the ends of traces to whiffietrees.
The end of the stub is made in tapering form and is slotted
to receive the pivoted button A. When it is desired to
fasten the trace, the latter can be turned in the slot in the di-
rection of the arrow, until it is stopped by thc projection B.
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The trace can then be easily slipped on, and the button re-
turned to a vertical position. The stub is tapered so as to
cause the trace to slide against the button, and is made
thicker at the point where the latter is pivoted to ensure
the requisits strength. Patented October 1, 1872, by Mr.
William C. Shepherd, of Cleveland, Ohio.

Hoosac TUNNEL.—While the air in the shaft is warmer
than that above, it rushes up, and a strong draft is created
in cold weather, so that a lamp would not burn in the nar-
row passages of the tunnel. But now that the air on the
mountains has become the warmer, the current has changed,
and the cold air moving down grade toward the eastern
portal creates a draft in that direction. A light can now be
seen at the bottom of the shaft, 1,030 feet,and the timbering
is vigible half way down.

NoOTHING, says Elisée Réclus, can convey a more impressive
idea of the tremendous power of water as a natural agent
than the wonderful cafions of Mexico, Texas, and the Rocky
Mountains, where the torrent may be seen rushing along,
through the incision it has cut out for itself in the hard rock,
at a depth of several thousand feet between perpendicular
walls. The grextest of these cafions, that of the Colorado,
is 298 miles in length, and its sides rise perpendicularly to a
hight of 5,000 or 6,000 feet.

C. T. D. says: ‘I think that no one who has read your
paper can do without'it,or excuse himself if he is ignorantof
the progress of the world in science and the mechanical arts.”
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THE SOUTHERN CANAL.

A lecture was recently delivered before the Polytechnic
Association of the American Institute, by Professor H. E.
Colton, on the proposed canal from the waters of the Mis-
sissippi to the Atlantic ocean, and the resources of the coun-
try through which it would pass. To make this canal, it is
proposed to dredge the Ohio from its mouth at Cairo to the
mouth of the Tennessee at Paducah, then to dredge and
improve the Tennessee to Florence, Ala., being the foot of
the Muscle Shoals, then to canal around these shoals and
lock and dam the river to Guntersville; thence to cut a canal
to Gadsden on the Coosa; from this point to Rome, Ga., the
river is navigable at all seasons to vessels drawing five feet
of water. To make the Georgia canal, it is proposed to lock
and dam the Etowah, or cut a canal on its banks from Rome
1o near the head of Owl Creek, thence across the hills to the
Chattahoochee, across that stream by an aqueduct 170 feet
high; then by a tunnel 3,200 feet long through the Blue
Ridge to the Yellow River, one of the head streams of the
Ocmulgee; down the Yellow River, by canal, to navigable
water in the Ocmulgee below Macon; thence by that river
and the Alatamaha to Darien and thence by canal to Bruns-
wick, making a total distance of 1,508 miles. From Cairo to
Guntersville will cost $4,596,000. The canal from Gunters-
ville to the Coosa, with its reservoirs, sufficient to accommo-
date 78 boats daily during the dry season, will cost $11,570,-
607. The Georgia canal will cost, from Rome to Macon,
$20,435,684, from Macon to Brunswick $3,500,000, a total of
$23,935,684. In surveying these routes, Major McFarland
also surveyed the Coosa river below Gadsden, and reported
to Congress that it could casily be made navigable from that
point to Montgomery for $2,393,686. From Montgomery to
Mobile, the river is now navigable. Professor Colton sug-
gested that, as a means of reaching the Atlantic ocean, a
canal might be crit from Montgomery to Eufaula, 80 miles,
thence down the Chattahoochee to the Flint, thence by canal
to Brunswick (v¢a Fernandina, if desired), not over 150 miles.
The Chattahoochee is always navigable from Eufaula down,
or can be improved at a small expense; he estimates the
cost of this 230 miles of canal at $11,500,000, and we have a
canal and river from Cairo to the ocean at a cost of $29,393,-
686, which would be over $11,000,000, cheaper than the route
through upper Georgia, while the distance by the Chattahoo-
chee route would be only 968 miles. Major McFarland reports
that, by the construction of two storage reservoirs, 10,125,-
000 cubic feet of water for lockage purposes can be obtained
and used daily on the route from the Tennessee river to the
Coosa. This would be needed only in very dry weather.
The lecturer stated that the country which these improve-
ments would accommodate, even if they were extended only
to Montgomery, raised in seventeen counties nearly one tenth
of the whole cotton crop, while they consumed six million
bushels more of grain than they produced. It now costs 33}
cents par bushel to get corn from St. Louis to Selma and
Montgomery ; while, if the canal were built, it should not
cost as much as 16 cents. The country was alsorich in min-
eral wealth, and, with navigation on the Tennessee, iron ore
and coal could be shipped to St. Louis about as cheaply as by
rail from Iron Mountain ; besides, it was just the ore that was
wanted for mixing with the Iron Mountain ore, etc. Lumber
would also be an important article of return freight, also
naval stores. The cotton factories of the South were already
sending their goods to the West instead of to New York, and
also cotton factories were springing up in the West. With
this new and cheap transportation, these industries would
be greatly increased. The government is already at work
improving the navigation of the Tennessee below, at and
above the Muscle Shoals, even as far as Knoxville in East
Tennessee, and they will no doubt meke it complete. The
canal and the Coosa improvement only remain to give the
West another outlet to the Gulf and a means of access toa
section consuming large quantities of their grain which is
now such an incnmbrance. Besides this, millionsof acresof
land, now of little value, would Le brought into market, and
also immense water power would be placed in a condition
for immediate utilization in the heart of a cotton country.

Improved Water Elevator,

Captain Thomas Bell, of Bellport, L. I., a veaerable in-
ventor and one whose long and useful life has been largely
devoted to the production and perfection of devices having
for their end the welfare of the people rather than his own
individual benefit, has recently received a patent for a novel
and colossal scheme for supplying New York city and Brook-
Iyn with salt water for the extinguishment of fires and other
purposes, Captain Bell is no supporter of the steam engine
as a motor, so lo:g as the great natural forces of winds,
tides, and currents remain undeveloped and unapplied to
their full extent to the uses of mankind. Hence in the
present plan, as well as in others contemplated, Dame Na-
ture herself does the work, and, in the instance under notice,
by means of the swift flood which rushesthrough the channel
at Hell Gate, between Long Island and the Metropolis. Herea
huge undershot wheel, he suggests, may be erected and
caused to revolve by the powerful impetus of the stream.
To the ends of the arms of the apparatus are attached self-
filling tanks, which are dipped in the waterin succession as
the wheel rotates. On each vessel arriving at the highest
point of the circumference,a valve, which closes itself when
the tank is filled, is by an ingenious device caused to open,
so that the water escaping is discharged into a reservoir,
from which receptacle it is distributed by suitable conduits
through ‘the two cities.

The inventor manifests much interest in the furtherance
of his philanthropic project, and demonstrates its efficacy
and practicability with an enthusiasm which it seems should

 the land of the Pharaohs.

carry conviction to the most sceptical. It may be that in the
press and turmoil of political strife, or among the multi-
plicity of schemes now afoot for the improvement of our
great city, this offspring of his later years may not meet
with that ready appreciation which is doubtless hoped and
expected. But thoughts that are embodiments of genius
are immortal, and though they may slumber forgotten, no
one can tell when the emergency may arise which may call
them into useful existence, securing for their inventors,
if living, fame and fortune, if passed away, at least one
‘“‘footprint on the sands of time.”
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Zinc in Ohio.

It will interest a large number of your western readers,
especially in Ohio, and many who spend their summer in the
recreation of collecting for cabinets, to learn that a very novel
form of zinc sulphide occurs at Greenfield, Highland county,
Ohio, immediately upon the Marietta & Cincinnati railroad.
The rocks in the vicinity are of the lower Helderburg series,
and are composed of carbonate of lime and silica; they are
almost universally tinted by organic matter, or bituminous
specks and skins, or blackened by superficial and interposed
lamina. All the limestone that I have examined in the lab-
oratory leaves, in the filter paper, organic matter. But to
mineralogists, the most interesting feature exists in the very
prettily colored deposits of sulphide of zinc occurringin len-
ticular masses, and set in the cleavage faces of the lime-
stonerocks. These masses consist of the fossils replaced
by the zinc sulphide which seems to owe its origin to infil-
tration into their cavities from the superposed rock. In
some cases this infiltration is composed partly or entirely of
silex, so that the fossil has been changed into a geode of
minute but perfectly formed quartz crystals; in one specimen
in my possession, one or two crystals are perfectly doubly
terminal, and held in place by the side, and all the crystals
are interspersed by shining grains of pure bitumen. Anoth-
er interesting fact is found in the masses of concretionary
rock, presenting the appearance of small balls formed of con-
centric layers, compressed closely together and possessed of a
somewhat translucent and crystaline material. On a care-
ful analysis of an average sample, I find this rock to contain
over six per cent metallic zinc. One mass, weighing little
more than seventy-eight pounds, averages more than the
amount just stated. Some nodular masses seem almost al-
together zinc sulphide, and show evident traces of cadmium
sulphide on the surface, which do not pass off even when
heated in the lime kiln. About three miles west of the vil-
lage, at Wright’s quarry, the zinc sulphide specimens are
rare, but they occur in small crystaline masses, generally
intercallated, and of a very unusual dark fawn color, having
no trace of red or yellow in the shade or hue.

The region is a very interesting one to mineralogists, and
I would point it out to tourists who may be making summer
excursions. H.S. 8.

The Metal 1 ndustries of Ancient Egypt.

A correspondent of Iron gives some interesting facts re-
garding the metallurgical knowledge of the inhabitants of
Iron is believed to have gradual-
ly superseded copper in the manufacture of the implements
with which the great monuments were carved and hewn
from the stone. The minutencss and finish with which the
hieroglyphics are sculptured on obelisks and similar struc-
tures may also be considered as strong arguments that the
workmen possessed steel chisels, quite as finely tempered as
any we atpresent can manufacture.

The skill of the first smelters was evidently not great,
much more care being bestowed upon working the metal ob-
tained than upon gaining a fair product from the ores. If
the ancient mines of gold and silver can be found, the débris
worked over, would doubtless yield a rich harvest. Old tur-
quoise mines have been already discovered, and it is stated
that large numbers of very fine stones have been extracted
and sent to Europe. In the same locality a system of forti-
fications has heen traced out, by which the Pharaohs protect-
ed their works and workmen, and, what is still more won-
derful, the remains of vast iron works have been fourd of
such magnitude that many thousand people must have been
employed upon them, unless the plant used was on as grand
a scale 83 the largest English furnaces. These works were
commenced in very early times; each Pharaoh, as he con-
tinued them, added a large engraved stone to indicate the
labor completed. It is believed that the hieroglyphics on
these monuments are still legible, and from them much val-
uable historical information may be gleaned.
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THE LENGTH OF DaYs.—The days of summer grow longer
as we go northward, and the days of winter shorter. At
Hamburgh, the longest day has seventeen hours, and the
shortest seven. At Stockholm, the longest has eighteen
and a half hours, and the shortest five and a half. At St.
Petersburgh, the longest has nineteen, and the shortest five
hours. At Finland, the longest has twenty-one and a half,
and the shortest two and a half hours. At Wandorbus, in
Norway, the day lasts from the twenty-first of May to the
second of July, the sun not getting below the horizon for
the wholoe time, but skimming along very close (v it in the
north. At Spitzbergen, the longest day lasts three months
and a half.
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WINCHENDON, Mass., boasts of fifteen firms engaged in
the manufacture of almost all kinds of wooden ware, tubs,
pails, buckets, boxes, saw horses etc., and three new stock
companies, with from $5,000 to $20,000 capital each, have
recently been formed for the manufacture of chairs,
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Components of the Potato,

In 100 parts of Irish potato, there are: Water; 70°00,
starch, 24°00; azotic matter, 1'60; fatty matter, -10; sugar,
1+09; skin, 1'65; mineral matter (salts), 1-56: total, 100-00.
The potato produces ai least 30 per 100 of dry matter, 1'65
of which must be subtracted for the skin, which reduces the
food part to 28 per 100, 24 parts of which are starch.

DECISIONS OF THE COURTS.
United States Circuit Court--District of New Jersey.

WOOD PAVEMENT PATENT.—THE AMERICAN NICOLSON PAVEMENT COMPANY
?78. THE CITY OF ELIZABETH €t al.

This was a bill in equity, brought against the city of Elizatethand others,
for an alleged infringement of the reissued letters patent for an _improve-
ment for wooden gavemems, granted Samuel Nicolson, August 20, 1867, the
original of which bore date August 8, 1854, *

NiIxonN, Judge. *

The complainant’s patent, If valid, s doubtless for a combination.
several parts that make up the structure are

1. A continuous fouudation directly upon the roadwa,

2. A serles of blocks, with parallel sides, standing endwise in rows, that
form the wooden surface of the pavement.

8. Anauxiliary set of blocks or strips of board, which form no part of the
%lllrfx;(ce, but determine the width of the grooves between the piincipal

ocks.

4, The filling of the grooves, whenso formed, between the principal blocks
with broken stone, iravel, or tar, or other Hke material.

It is not claimed that any one of these parts is new, but thatintheircom-
bination they produce a new and useful result.

1. Was Nicolson the original and first inventor, or is the patent void for
want of novelty?

Ihave carefuily examined the copies of specifications and the large num-
ber of models produced, representing the pavements described in eighteen
English patents issued previous to the date of the Nicolson pateant; and,
while nearly all of them have some one or more of its elcments, I tind that
none of them, except perhaps the Hosking patent, * suggests the combina-
tion which Nicolson has made.

There are strong presumptions in favor of the novelty of Nicolson’s in-
vention. The lssue of the patent,its refssue, {ts extension by the Com-
missioner, its long use and the pui)]lc gcquiescence, the judgment ot com-
petent legal tribunals where the question of its novelty was directly in-
volved—are all facts to be taken into the account.

The burden is upon the defendants to rebut and overthrow these pre-
sumptions, which, in the opinion of the court, they have failed to do. *

The afldavits of Brocklebank and Tralner, taken in 18t8, to be used upon
the application of the administrator of Nicolson for un extension of the
Nicolson patent, and exhibited in this case, fully dirclose the estimate in
which the patent was held Jy these defendants.” They 1.0t only recognize
its novelty, but are very extravagant in their praigses of it5 utility and value.
Not meutionlng their specifications of its merits in particular cascs, they
are of opinion that its general Introduction into the streets of the citles
and towns of the United States would save to the people in various ways,
in the next seven years, from five to seven hundred millions of dollars,

If it be commendable in them to strive to make it more uscful by im-
provements, it is hardly just that they should seek torob such a benefactor
of his race of the glory of his invention,or deprive his legal representatives
of the profits from the extension, which they did so much, I duubt rot hon-
estly, to obtain. .

Tam of the opinfon that the patent of the defendants Infringes the first
and second claims of the extended patent of the complainant, and that a
decree should be entered according to the prayer of the bill.

[C. A. Sewurd and B. Williamson, tor complainant,
C. F. Biake and C. M. Heller, for defencants.]

NEW BOOKS AND PUBLICATIONS.

A MANUAL oF PHOTOGRAPHY, founded on Hardwich’s Photo-
graphic Chemistry. By George Dawson, M.A., Ph. D,
Lecturer on Photography in King’s College, London.
Eighth Edition. Philadelphia: Lindsay and Blakiston.

We have here a reissue of one of the most complete theoretical and prac
tical treatises on photography extant. It {is carried down to the latest date
and contains the most recent diszoveries in the wonderful art.

THE MANUFACTURE OF STEEL, containing the Practice and
Principles of Working and Making Steel. By Frederick
Overman, Mining Engineer and Author of “The Manu-
facture of Iron,” etc. Price $1.50. Philadelphia: Henry
Carey Baird.

We have here a new edition of a valuable and well known text book,
which we frequently consult #ith confidence in the accuracy of its informa,
tion. Its value is enhanced by an appendix, describing the most recent
improvements in steel metallurgy, which has been added by Professor
Fesquet, whose labors in connection with Mr. Baird’s publications are
deserving of the highest commendation,

STEAM AND THE LocOMOTIVE ENGINE. By Henry Evers,
LL.D., Professor of Mathematics and Applied Science.
Also, by the same author,

STEAM AND THE STEAM ENGINE, LAND AND MARINE.

MACHINE CONSTRUCTION AND DrRaWING. By Edward Tom-
kins, Lecturer on Engineering, Queen’s College, Liv-
erpool.

PRACTICAL PLANE AND SOLID GEOMETRY, for use in Science
Classes and Higher and Middle Class Schools. By Henry
Angel, Science Master of the Islington School of Art.

These are four volumes from a valuable series of elementary text books
on the practical sciences, which have been compiled to meet the ever grow-
ing demand for technical instruction. We wish that the study of such lite-
rature forme:l a part of every school curriculum. They are issued by

G.P. Putnam’s Sons, of Fourth avenue and 23rd street, New York city, at

the ncminal price of 75 cents each.

A CoMPENDIUM OF THE NINTH CENsUS—June 1, 1870. Com
piled by Francis A. Walker, Superintendent of Census.
Washington: Government Printing Office.

Theresults of the last census are here summarized, and printed iff a handy
form for reference. The book will be especially useful to editors and
statisticians.

The

Inventions Patented in England by Americans,
[Conipiled from the Commissioners of Patents’ Journal.]

Fro April 22 to May 15, 1873, inclusive.

BaLiNg COTTON, ETC.—J. A. Drake, New Orleans, La.

BLIND CorRD PULLEY RaAcCK.-H. L. Hall (of Chicago, Ill.), London, Eng.

BoILER AND FURNACE.—F. A. Huntington, San Francisco, Cal.

CAR AXLE Box.—S. F. Gates, Taunton, Mass., et al.

CLuTcH.—D. McC. Weston, Boston, Mass.

FETTLING PUDDLING FURNACES.—T. L. B. Edgcomb, New York city.

FIre ArM.—E. Remington & Sons, Ilion. N.Y.

FIrRE ARM.—L. C. Rodier, F. G. Bates, Springfield, Mass.

FIRE EXTINGUISHER.— W, K. Piatt, Philadelphia,Pa.

FITTING GORES.—J. Walden, Newark, N. J.

FLUID BRAEKE AND SIGNAL.—G. \Westinghouse, Jr., Pittsburgh, Pa.

FURNITURE CASTER.—C. B. Sheldon, New York city.

JOURNAL Box.—R.Brewer, New York city.

LooM.—E. P. Chapin, Providence, R. I.

LOoWERING BoATs.—T. Shaw, Philadelphia, Pa.

LUBRICATOR.— W. Burnett (of San Francisco, Cal.), London, Eng.

MAKING PAPER Bags.—E. J. Howlett, J. P. Onderdonk, Philadelphia, Pa.

OPERATING BoATs.—G. W. Mallory, Mystic Bridge, Conn.

PAPER BoX MACHINE, ETC.—S. Wheeler, et al., New York city.

Prow, ETC.—J. Remington, Vosburgh, Pa.

REPAIRING VENEERS.—A. H. Allen, Boston, Mass.

ROLLING MACHINE, ETC.—R. H. Thomas, Cincinnati, O.

ROTARY PUMP.—J. P, Carll, Brooklyn, N. Y., et al.

SEPARATING L1Quips.—F. L. Pope, Elizabeth, N.J ., et al.

SHIP'S BERTH.—I. A. Chomel (of New York city), Liverpool, Eng.

SPADE BAYONET, ETC.—F. Chillingworth, Springficld, Mass.

STEAM VESSEL.—T. Winans, Baltimore, Md., et al.

TEMPERING STEEL, ETC.—S. S.Lewlis (of New York city), London, Eng.

TRACTION ENGINE.—W. Sprague, South Kingstown, R. I.

TREATING COFFEE, ETC.—J. Ashcroft, Brooklyn, N. Y.

VALVE.—J. W. Willis, Boston, Mass.

WATER POWER.—W. Burnett (of San Francisco, Cal.,, London, Eng

‘WHEEL, ETC.—S. W. Wilson (of Philadelphia, Pa.), London, Eng.
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Recent dmerican and Loreign Latents.

Improved Electro-magnetic Induction Coil.

Jose S. Camacho, Havana, Cuba.—The object of this invention is topro-
duce electric currents of great intensity, which are applicable to thepro-
duction of light in lighthouses, of magnetism for electro-magnetic motors,
and to all other purposesrequiring very intense electric currents. Another
object i8 to combine the above mentioned features with the advantagesof
economical construction, durability, portability, convenient dimensions,
and todispense with the necessity of a motor for producing the currents.
Theinvention {8 based upon the well known property of soft iron, which
causes (when a silk-covered copper wire {8 in a multitude of coils contained
within a cylinder of this metal, and when, by contact with a magnet
charged by an electric current, said cylinder i{s magnetized) an induced cur-
rent to be developed in sald wire in one direction, which current is reversed
as soon as the magnet is withdrawn from the cylinder. The intensity of
thesealternately reversed induced currents {s the more marked the more
rapidly the softiron cylinder is magnetized and demagnetized. By guiding
all these currents in equal manner—that is, utilizing the same alternately
as though they were continuous—and causing them to pass in a continuous
stream over a conductor, all the effects of the voltaic pile are obtained.

Improved Folding Seat for Street Railway Cars.

Kieran Egan, New York city.—This invention has forits object to furnish
an improved folding seat for use in street railroad cars, steamboats, excur-
sion boats, and in other places. The seat is folded by contracting a stand-
ard, sliding the seat and its attachments up upon a bar, and allowing the
seat to swing down upon its hinge. In raising tue seat for use, the bar is
swung up into a horizontal position, which causes the seat and its nttach-
ments to slide to the end of the said bar and standard to drop into a verti-
cal position. The standard is then extended to the proper length, and the
seat {8 ready for use.

Improved Cradle.

‘William T. Doremus, New York city.—This invention consigts in the im-
provement of cradies for children. By suitable construction the cradle
may be oscillated longitudinally upon cranks with a gentle movement; or
more vigorously by adding the sway of flexible supporting columns to the
swing of the said cranks; or the cradle may be rocked laterally by the sway
of the columns,

Improved Washing Machine.

Daniel W. Helfrich, Corry, Pa.—This invention has for its object to
furnish an improved washing machine that will not tear or injure
the clothes. The box of the machine is supported upon legs at a
convenient hight. The cover rests upon cleats attached to the up-
per edges of the sides of the box. A short shaft works in bearings
in the center of the cover, and to its lower end are attached the centers ot
two bars, which cross each other at right angles, and to the ends of which
are attached downwardly projecting arms. To the upper end of the shaft
is attached a short crank whichreceives a hook formed upon the end of the
connecting rod, the other end of which is pivoted to a short crank, which
gives a reciprocating movement to the crank and consequently to the arms.
To the shaft isattached a small gear wheel which connects with another
shaft which revolves inbearingsin brackets, and to one of its ends is at-
tached a crank by means of which the machine 18 operated. Two of the
legs, upon the opposite side of the machine from the gearing, project up-
ward and receive the wringer. The water from the wringer fallsuponan
inclined board andrunsback intothe box. By thisconstruction, by simply
unhooking the rod from the crank, the cover and its attachments may be
turned back out of the way for convenience in putting in and taking out
the clothes.

Improved Machine for Driving Brush Handles.

Peter Peartree, Lansingburg, N. Y., assignor to John Ames, of same
place.—This invention has for its object to improve the construction of
the machine for driving brush handles for which letters patent No. 129,748
were granted to John Ames (Peter Peartree, inventor), July 23,1872. Two
guideplates are firinly connected by arms with exch other and with slides.
Throughthe plates are formed holes for the passage of a vertical rod, to
the lower end of which is attached a treadie. The rod is held up by a spring,
and to its upper end are pivoted two bars which connect with two levers.
The two rodsare so arranged that they may be lengthened as may be de-
sired. The levers are pivoted to lugs, and to their upper ends are pivoted
the outer ends of theshort bars, which pass through slots in the slides,and
thelr inuer ends are pivoted to the outer ends of arms. The lower or free
ends of the arms may be moved in and out by the movements of the levers,
and are notched to receive small grooved wheels, which may be adjusted
laterally by turning pins in one or the other direction. By suitable con-
struction, by opsrating a crank, the guide slides may be raised and lowered
to adjust the guide wheels to the size of the brush to be operated upon. As
the slides aremoved up and down, they carry all the arms, rods, levers,
guides, etc., with them, so that said parts are always kept in the said rela-
tive position with respect to each other so as to require no adjustment of
their pivoting points. The butt of the brush head, while being operated
upon, rests upon a diehavinga hole formed through its center for the pas-
sage of thebrush handle. The stem or shank of the die fits into a hole in
the bed plate or table of the machine, where it may be secured. In the case
of fllled brush heads,the die must be made with a central ring projection to
fit into the open end of thebrushferrule, so that the ends of the bristles
may havea firm support while the handle is being driven. In the caseof
solid brush heads, the die should be made with a shallowsocket or recess
toreceive the butt of the brush head, so that it may be held securely and
steadily while the handle is being driven. The handle is driven by the
plunger,upon the lower end of which are attached spursto penetrate the
end of the brush handle,and thus keep it in place. By suitable construc-
tion. when the brush handle and brush head have been arranged in place as
Lereinbeforedescribed, by moving alever in one direction the handle will
be forceddown into the brush head, and by moving said handle in the other
direction the driver will be raised to receive another handle. 7The said
plate is lowered to drive the brush handles,so that the forward end of a
set screw may strike against the top bar of the frame and stop the
driver at the required point. This construction enables the operator, by
simply adjusting the set screw, to drive all the handles to exactly the same
point.

Improved Manufacture of Corrugated Metal Shutiers.

Alexander Clark, London, England.—The object of this invention is to so
coil corrugated metal revolving shutters that they will occupy compara-
tively little space and make less noise in coiling and uncoiling than hither-
to. Acurved frame of thesame width as the sheet to be corrugated forms
a curve correspondent to that of a former and table. Within said former
revolves a corrugating cylinder or mandrel, while a series «f diea laid side
by side on table are brought within reach of said rotary cylinder, A con-
tinuous sheet of metal {8 placed on the dies, and the edge of the sheet
placed between the first die and a corrugation of cylinder, so as to be
griped. The sheet of metal and the loose die are both drawn in together
between the mandrel and the table or former. The dies, which are fed in
successively, force the sheet metal between the corrugations of cylinder,
are carried round by the rotatiou of sajd cylinder or roll, and are dis-
charged at the opening, the shutter being retained on the roll or cylinder.
Other sheects are run successively upon die roll until the shutter is com-
pleted, each successive convolution having its corrugations sinaller than
the preceding. Inthis manner the first coil serves to form the next, and
soon.

Rolling Wire for Making Wire Cards, etc,

Willlam Walton and .John Thomas Fallows, Lienton, near Manchester,
England.—This Invention consists in forming two wires simultaneously by
passing them through a single groove formed partly in an upper and partly
in 8 lower roll.

Improved Refrigerator,

Willjam M. Baker, Fortville, Ind.—This refrigerator consists of three dis-
tinet parts, the provision chamber, the sir chamber, and the ice chamber.
The air iscooled by the ice around the ice chamber without coming in con.
taet with it, and passes through apertures into the provision chamber and
outagain. The ice water {8 collected,filtered,and drawnoff for use in such
# manner that the water may escape but no air enter to the air chamber.

Improved Carpet Stretcher.

Joseph S. Greene and Thomas D. Bradt, Watertown, N. Y.—The object of
this invention is to furnish an improved carpet stretcher,by the use of
which the carpets are not injured and defaced, allowing one person to
stretch and tack the same. The metal top plate is provided with a strong
handle, and contains aslottedlateral recess whichserves for theinsertion of
aclaw. The top plate is provided at {ts lower eide with bristles or teeth of
steel or iron wire, inclined siightly toward the fore part and taking a firm
hold of the carpet. The claw or hook is applied at the back of the stretch-
er. Itismade of strong wire, twisted, and ends in two do.vnward project-
ing hooks or teeth, which, on being pressed down with the foot, hold the
stretcher and carpet rigidly in position and allow the tacking on of the
stretched part of the carpet.

Improved Reverberatory Furnace.

‘William Hoyland, Newcastle, Pa.—This invention has for its object to fur-
nish an improved set of furnace plates, to be used in the construction of
puddling furnaces. The lower ends of the supporting columns rest upon
flagstones. When two furnaces are placed side by side there are no divis-
ion plates between them below the tops of the columns; but the inner col-
umns of the two furnaces are bolted back to back. The columns and the
brackets attached to the end plates thus take the whole weight of the fur-
nace. This construction leaves a clear open space beneath the furnaces,
which greatly assists in keeping the bottom of the furnace cool. Plates,
resting one end upon the brackets and the other upon the columns, carry
the side walls of the fire grate. The bearers, which sustain the weight of
the whole inte: ior of the furnace, have each three lugs upon the top to keep
the bottom plates from spreading. When it becomes necessary to change
the middle plate the breast plate {8 removed, and a chock or wedge drawn
out. This allows the end of the bearer to drop upon;the head of the column.
The half of the bottom plate drops with the bearer and may be drawn out
by means of a pair of blacksmiths’ tongs. The new plate may then be put
in through the said opening and recess, and the plate and bearer raised into
place by a crowbar, a little fire clay being put upon the lip to joint them
firmly together. In this way the plate can be changed without delaying the
furnace more than fifteen minutes. The breast plate can be changedalone,
by suitable means, without delaying the furnace at all. The end wall,plate
may be removed by knocking out the iron pieces beneath the ends, which
allows the said plate to drop three fourths of an inch, when it may be drawn
out through the recess. This enables the plate to be changed without stop-
ping the furnace or cutting away the brick work above the said plate. A
pipe i8 arranged for drawing the air through the chills, and also to carry
off the gases that accumulate under the furnace, and carry them above the
heads of the workmen.

Improved Potato Digger.

Georgn W. Haag, Cairo, Pa.—This invention consists of two sets of strong
prongs or teeth projecting radially from a couple of rims or wheels mounted
on a truck parallel to each other, to revolve in vertical planes. The wheels
are vertically adjustable, so that the prongs may be forced more orless into
the ground as the machine moves along, one set on each side of the row of
potatoes to be dug. The prongs of each set are arranged to swing toward
and from each other, and have cams 8o combined with them that, while be-
ing forced into the ground by the weight of the truck and rotated thereby
as it {s drawn along, the points of the two sets are caused to swing together
under the potatoes 8o as to hold and raise them, together with some earth,
and carry them over the lower end of an elevator,and then open and let
them fall thereon, to be carried up and, at the same time,beseparated from
the earth, which partly falls away from the teeth and partly through the
elevator. The potatoes are then delivered into a receptacle behind, which
has a trap bottom with devices for opening and closing it to discharge the
accumulations from time to time. Theinvention also consists of an eleva-
tor composed of fluted rollers arranged side by side, sufficiently close to.
gether to convey the potatoes along from one to another and let the earth
fall between in the greoves, the said rollers being connected, by cranks and
bars at one end, with one to which the driving power is applied, in a simple
manner, for imparting rotary motion to all.

Improved Self Closing Stop Cock.

James Pigot, Brooklyn, N. Y.—This invention consists of a coiled spring
and an arm, combinaed with the plug of a gtop cock to close the cock self-
actingly, the spring being arranged on a curved rod for keeping it in place,
and the arm being attached to the plug ot one end, and srranged at the
other end 8o as to swing along the rod, so that the springthereon will bear
against it and be contracted when the cock 18 opened, and will press the
arm around and close the cock as soon as the handle is let go. In order to
insure the plug against being pressed into the hole, in which it works with
such force as to hold it with too much friction for the spring to closs it,and
yet tohold it with sufficient pressure to be watertight,a presserrod,a coiled
spring and an adjustable nut are employed. The presser rod has a bearing
in the center of the top of the plug and passes through a supporting piece
80 a8 to have endwise motion. The spring is arranged on the rod on the
other side of the support, and is held by a nut which causes it to press the
rod on the plug with the exact pressure required.

Improved Carpet Stretcher.

Peter Kelly, New York city.—The object of this invention {8 to furnish a
strong and effective vise for stretching heavy carpets and ofl cloths, which
hclds the same with a powerful gripe,increasing as the strain exerted up-
on it is stronger; at the same time it works quickly and opens and shuts
with ease. The inventionconsists of two jaw levers, pivoted totwo inter~
mediate links, which connect to the handle lever, forming a powerfu
stretching instrument.

Improved Bed Spring.

F. Rollin Smith, Bennington, Vt.—This invention consists in construct-
ing the ends of angular or V shaped springs with a tongue or tongues for
holding on the slats of a bed bottom. The spring consists of a fint piece of
steel bent into the form of two sides of a triangle, and fastened at one side
to a cross bar, so that the end of the other side will project upward suitably
to support one end of a slat.

Improved Bung Bush Inserter.

Lomax Littlejobn, New York city.—This invention has for its object to
furnish a simple, convenient, and eftective instrument for inserting metal-
lic bungbushes in barrels and casks. The invention consists in the combi-
nation of an elliptical journal, formed upon the end of a shank, with the
split sleeve, made withan elongated cavity. By this construction, when
the sleeve has been inserted in the bush and the shank turned, the elliptical
Journal will expand the sleeve, causing it to grasp tne bush firmlyand screw
it into the bung hole in the stave,

Improved Pruning Shears.

Miesjah C, Malone, Palmyra, I1],—This invention has for its object to tur
nish an improved pruning shears which shall be so constructed as to open
itself when heid erect, so that it may be operated by a single handle. The
handle {8 made in sections. To the opposite rides of the lower end of each
upper segtion are attached two springs, having inwardiy projecting points
attached to theirlower ends, which enter holes in the opposite sides o! the
upper endof each lowersection, where they are held in place. The joint
{sstrengthened by a band which js slipped down. This construction en-
aples the handle to be made of any required length. To the upper end of
thehandle {sattaghed a plate having lugs formed upon its outer side. A
rod is passed through holesin the lugs and has a head upon its lower end
to keep it from being drawn qut. Upon the upper end of therod is formed
8 hook to be hooked over and tohold the limb to be cut. The bladeis piv-
ated to the upper part of the rod in such a position that when turned upon
its pivot it will operateupon the limb held by the hook. Bysuitablecon-
struction, when the shears are held erect, the weight of therod, hook, and
blade will cause the rod to slide down in the Jugs, which opene the shears
80 that the hook can be passed over the limb to be cut, When the hook has
been passed over the 1imb, by pulling upon the handle, the blade will be op-
erated to cut off thelimb,

Tmproved Production of Colors on Fabrics.
Frederick Albert Gatty, Accrington, England. —This invention consists in
the use of neutral soap or emulsions of fatty acids, or of oils orfats either
saponified or in their natural state, or the two combined, for the operation

commonly ¢alled dunging or cleansing.
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Imptroved Pruning Knife.

Joseph S. Crum, Palmyra, I11.—This invention consists in constructing
the pruning knife iu anoveland peculiar manner. It has a hook andslot-
ted convex-edged blade connected by a sliding bolt, while their shanks are
pivoted between straps of the handle.

Improved S8hingle Machine.

Samuel M. King, Lancaster, Pa.—This invention consists in compininga
bolt cutter with two surface planers, all three placed side by side,and each
operating successively 8o as to complete the sningle at one continuous op-
eration in a perfect manner andin a brief time.

Improved Safety Guard for Pocket Books.

Thaddeus Potter, Jackson, Miss.—In this invention it {8 proposed to have
one or more hooks arranged within or between the cover and an inside
partition of a pocket book, and contrivances jor causing them to pro-
Ject 80 as to hook into the pocket of the garment to prevent the book from
being picked out of the pocket. The device for throwing them out is 8o
arranged that the hooks are withdrawn readily from the pocket when itis
wished to take out the book. The device will also be contrlved so that
when the hooks are thirown out they will be locked so that they cannot be
withdrawn except by the mechanism for throwing them out.

Improved Extension Table.

Samuel H. Martin, Mount Vernon, N. Y.—The object of this invention i8
toso construct an extension table that there shall be noloose pieces be-
longing to it to be put on when it 18 extended and taken off when it is
contracted. Thistable is supported by legsonrollers, which rollers re-
volve on pivots in the bottoms of the legs, and, consequently, extend
transversely from one leg to the other. The two central legs are connect-
ed with the two end legs and form a frame work which supports a trans-
verse octagonal shaft. The flexible top of the table is composed of sec-
tions which are hinged together, and is supported by a chain on each side.
The two chains areconnected by transverse rods. One end of each chain
isattached to the insides of flanges on the ends of the shaft. The flanges
are octagons, the sides of which correspond with the width of the sections
of the flexible top. The other ends of the two chains are attached to the
under side of the other end of the table by means of rods connected to-
gether by a cross bar which has longitudinal play fu a slot plate. Asthe
shaft isrevolved the chainswind up on it, and the flexibletop windsup on
the flanges to which the first section is rigidly attached. The two chains
are not parallel with each other, but approach each othcr as theyrecede
from the shaft, so that, when winding up, tiey fold toward the centerof
of the shaft.

Improved Fruit Gatherer.

Horace Kelsey, Ottawa, Kansas.—This invention {8 an improvement in the
class f fruit gatherers in which a cloth i{s temporarily attached to the body
of the tree and supported at its outer edge by suitable brac:s; and the im-
provement coasists mainly in a peculiar arrangement of a spout and of
blocks for supporting the inner edge of the cloth body or fruitreceiver, in
suchrelation to each other as toinsure the delivery of the fruit through a
single spout in an efficient manner, without injury to the fruit. See adver.
tisement on another page.

Improved Window.

Joshua Perkins, Danielsonville, Conn.—This invention consists of one or
more of the panes of a window made in two parts, and one or both of the
sald parts arranged in suitable guide ways for sliding along the other par
for opening a space for the passage of air for ventilation.

Improved Drilling Machine.

Henry Martin, Duncan, Pa.—This invention consists of a cylindrical and-
ard having a base plate adapted to be bolted or clamped on a support, on
which standard i{s a horizontal arm capable of shifting up and down and
swinging around. Thearm carries a sliding hcad and an adjusting screw to
shift the head teward or from the standard. The sliding head is provided
with a vertical feed screw with 1 socket in the lower end, in which the upper
end of the hand drill brace is centered to hold it and feed the drill, the whole
comprising a simple and cheap substitute for the common ratchet drill and
{ts adjuncts.

Improved Machine for Thrashing and Hulling Clover.

James Bradley and James Nicholas, Gomer, Ohio.—This invention has for
its object to improve the construction of the machine for which letters pat-
ent No. 66,765 were i{ssued to Isaac N. Young, July 16, 1867. 80 as to adapt it
for use with grain or clover, as may be desired. The grain and clover pass
to an endless carrier which is arranged to pa-s around a stationary inclined
table. The straw or hay is taken from the carrier by the pickers and trans”
ferred to the straw carrier. A beater is placed over the middle part of the
carrierto beat the straw or hay,and thus knock out the grain or seed. The
grain or seed from the upper eud of the table and carrier, and that knocked
out by the pickers, falls upon and slides down a table, the lower part of
which ismadewith a steep incline, and is partially cat away,beingreplaced
by the fced board. The latter may be turned into an inclined position with
respect to the plane of the steeper part of the table to guide the grain to the
screens of the shoe, and by suitable means is agitated to prevent lodging of
the grain. When the machiue i8 used for thrashing and cleaning clover seed,
the feed board is adjusted into the plane of the lower and more steeply
inclined part of the table 8o as to form a part of the said inclined part, and
thus guide the clover balls and seed to thehulling cylinder.

Improved Can Filler.

Robert Newton, Millville, N. J.—This invention consists of a hopper, in
which tomatoes or other vegetables or fruitare placed, which tapers down
to a cylindrical chamber at the lower part about the size of the can. There
{8 a collar at the lower end to enter a hole in the top of the can while the lat-
ter 18 being fllled, und a self-closing valve to prevent the escape of the toma
toes while the eans are being changed. In the hopper there {8 a plunger
with which a lever is arranged to force it down to fill the can, and a sprin
to lift and hold it up after filling, and below the nozzle of the hopper is a ve
tical movable rest for the cans, which is so connected with the lever £
working the plunger that the can is raised up to the nozzle, and the nozzle
caused to enter the can, into which the plunger begins to act to discharg
the tomatoes. Below the rest for the can {8 a receptacle for the juice an
fine matters escaping in the operaticn, into which they pass through a
grating, over which the fllled cans are paised along in being delivered from
the machine.

Improved Wash Boiler.

Franz J. Schirmayer, Milwaukee, Wis.—The object of this invention 18 to
improve on what i# known as the Tilton wash boiler; and it consists in wire
rods passing vertically through the hot water passages of the boiler to the
bottom, being pivoted to forked lever arms,whichraise the movable hottom
at will, and allow therefore the full control of the boiler. It consists, fur-
ther, in the extension of the hot water passages to the top of the bailer,
and the substitution of the perforations and movable bottom by pivot wing
pieces, to be operated by the lever arms.

Improved Craw and Tamping Bar,

Allen Wright and Alvin F. Tew, Westfield, N, Y.—This invention cons{sts
of the handle part ef a crow, mill, tamping, or other hand bar, made of tub.
ing, with the end for work made of steel, and detachably connected to the
handle part, 8o that a point for tamping, or & claw, or other kind of paint,
can be substituted for theclaw point, The object is to make the handle
part as large as ig required for filling the hand of the workman to the extent
naturally required for the greatest convenienge without being too heavy,

Improved Plane.

J. Ceville Spencer, Phelps, N. Y,, assignor to himself and Francis X, Ger.
vis, of same place.—This invention has for {ts object to furnish an improved
plane, so constructed that it may be conveniently, quickly, and accurately
adjusted to cut a thicker or thinner shaving, as may be desired. A plate {4
placed inarecess In the face of the plane stock in front of the plane
irons, and 1is 80 arranged as to move with the plane stock, longitudinally
but not laterally, The recess in which the plate {s placed i8 made deeper
than the thickness of the said plate, which plate rests upon the heads of
screws, screwed i{nto the sald stock. By this construction when it becomes
necessary to dress off the face of the plane stock the screws are turned in &
little so that the recess does not have to be deepened every time the face of
the plane stock is dressed off. There is other mechanismby which, by loosen-
ing a nut and operating a lever, the plate may be adjusted as required,
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Business and Personal,

rhe Chargeror Insertion under this head 18 81 o Line.

A first class Machinist is open to an engage-
ment from the first of July. A live man with ten years’
experience in building special tools and machinery. Ad-
dress P. O. Box No. 48, New Britain, Conn.

S. R. Wells, Publisher, 389 Broadway, New
York,gives *‘Plcasant and Profitable Employment > to
such as wish to “carn a dollaror two,” while about their
regular work. Try it.

Buy Band Saws and Saw Benches of Gear,
Boston, Mass.

Diamonds and Carbon turned and shaped
for Scientific purposes ; also, Glazier’s Diamonds manu-
factured and reset by J. Dickinson, 64 Nassau St., N. Y.

Rotary Steam Engine—An interest or State
Rights for sale. See illustration in las. week's issue of
the SCIENTIFIC AMERICAN. Address Charles Inman,
Hope. Midland County, Mich.

Patent for Sale—Dumont’s Butter Bucket.
Manufacturers and dealers In wooden ware, address
Dumont & Lockwood, Box 663, Kansas City, Mo.

Manufacturers of cutting pressesfor gold or
silver, please send circulars to R. Crosby, 221 Washing-
ton Street,Boston, Mass.

Washing Machine—Best, $3.50. Easy work.
Circulars free. J. . Dugdale,Whitewater,Wayne co.,Ind.

Stationary Engines; Double and Single Cir-
cular Saw Mills ; Portable Farm Engines mounted on
trucks with Iron Water Tank, Steam Jacketed Cylinder
and Balance Steam Valve, the only Portable Engine
madc with Steam Jacketed Cylinder and Balance Steam
Valve. Send for Descriptive Circular and Pric: List to
the Mansfleld Machine Works, Mansfield, Ohio. Liberal
discount to agents.

To Farmers: For the best ox-harness out,
address Henry Wenzel, 336 Market St., Philadelphia, Pa.

Wanted —A Second Hand Richards parallel
motion Indicator by Wm. P. Kittredge & Co., 71 Front
Street, New York.

Iron Castings Direct from the Ore Wanted.
Sendname and address to Castings,Box 2913, New York.

Horizontal Engines, the Best and Cheapest,
at Gear’s, Boston, Mass.

Wanted—10 H.P. Upright Boiler & Engine ;
Suction Fan; Forge, Anvil, &c.; Vises; Smoke Stack.
Give description and Price. Box 10, Bridgeton, N.J.

Nickel and its Uses for Plating, with gene-
ral description. Price 50c. a copy, mailed free,by L. &
J. W. Feuchtwanger, 55 Cedar St., New York.

Rubber Machinery of all kinds manufac-
tured by W. E. Kelly, New Brunswick, N. J.

Carriage and Wagon Hardware in brass,
malleable and wrought iron. Wanted a party to manu-
facture & most valuable Patent in the above llne—a great
want never before supplicd. Address Abm. Quinn, 280
Marcy avenue, Brooklyn, L. I

Imlg))roved Wood Handle Ratchets. 18 in., $3.
G. E. Parzer M'f’g, 117 & 119 Mulberry st., Neavark, N. J.

For Solid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass.,for circular.

Boiler and Engine, with improved Tile Ma-
chine attached, for sale. -AddressW.M.Bell.Smyrna,Del-

For Sale Low—A Sash and Blind Factory,
with modern machinery all in good working ordcr, on
Rallroad, west of Albany. The whole or a part interest
at a great bargalin to a suitableparty with means. Write,
with address and amount of capital, to K. McHarg, 77
Cedar Street, New York.

Steel Castings to Pattern. Can be forged,
welded, and tempered. Address Pittsburgh Steel Casting
Company, Pittsburgh, Pa. All work warranted.

State and County Rights for Duryea’s pat-
ent Refrigerator, the best in the world ; or willexchange
for Real Estate. Apply at 693 Seventh avenue,

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is warranted to do double the work
before the belt willslip. Circulars free. John W. Sutton,
95 Liberty Street,Room 2, Ncw York.

Patent Chemical Metallic Paint—All shades,
ground in oil, and all mixed ready for use. Putup in
cans, barrelsand half barrels. Price50c., $1 and $1.50 per
gal. Send for card of colers. N. Y. City Oil Co., Sole
Agents, 116 Maiden Lane, New York.

Cabinet Makers’ Machinery. T.R.Bailey&Vail.
Abbe’s Bolt Heading Machines, latest and

best. For cuts, prices and terms, address S. C. Forsaith
& Co., Manchester, N. H.

The Ellis Vapor Engines,withlateimprove-
ments, manufactured by Haskins Machine Company,
Fitchburg, Mass.

Shortt’s Patent Couplings, Pulleys, Hang-
ers and Shafting a Specialty. Orders promptly filled.
Circulars free. Address Shortt Mf'g Co.,C.rthage, N.Y.

New England Band Saw Machines, cheapest
and best, olly $187. For descriptive cuts, address S. C.

Forsaith & Co., Manchester, N.H.

Grain, Paint, Ink, Spice and Drug Mills.
Ross Bro’s, 85 First Street, Willlamsburgh, N. Y.

Drawings,Models,Machines—All kinds made
to order. Towle & Unger Mf’g Co.,30 Cortlandt St., N.Y.

Key Seat Cutting Machine.T.R.Bailey & Vail.

Cheap Wood-Working Machinery. Address
M. B. Cochran & Co., Pittsburgh, Pa.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn.

Roya.lt}z'1 — Manufacturers and Inventors,
have your Machinery, &c., made in the west for western
use. Extra inducements offered by Doty Manufacturing
Company, Janesville, Wis.

Steam Fire Engines,R.J.Gould,Newark,N.J.
Buy First & Pryibil’s Bandsaw machines,

which are more used than any other in the country.
Also, Shafting and Pulleys a specialty. 467 W. 40th St.,
New York City.

Minin% Wrecking, Pumping, Drainage, or
Irrigating Machinery, forsalc orrent. See advertiscment,
Andrew’s Patent, inside page.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and

Drills, Price List free. Goodnow & Wightman, 23 Corn-
hill, Boston, Mass.

'The Berryman Steam Trap excels all others.
The best 18 always the cheapest. Address 1. B. Davis &
Co., Hartford, Conn.

Absolutely the best protection against Fire
~Babcock Extinguisher. }. W. Farwell, Becretary, 107
Broadway, New York.

Boring Machine for Pulleys—no limit to
capacity. T.R.Bailey & Vall, Lockport, N. Y.

Scientific

Stave & Shingle Machinery. T.R.Bailey &Vail.

The Best Smutter and Separator Combined
n America. Address M. Deal & Co., Bucyrus, Ohio.

Damper Regulators and Gage Cocks—For
the best, address Murrill & Keizer, Baltimore, Md.

The Berryman Heater and Regulator for
Steam Boilers—No one using Steam Boilers can aftord to
be without them. I.B. Davis & Co.

Tree Prunera and Saw Mill Tools, improve-
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus for hoisting and conveying material by iron cable,
W.D. Andrews & Bro. 414 Wuterst.N. Y.

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt's Armory, Hartford, Conn. The
larger sizes have a range of over two miles. These arms
are indispensable in modern warfare.

40 different Bandsaw machines, 60 turning
and improved oval lathes, shaping, carving and moul&
ing machinery, for sale by First & Pryibil, 461 W. 40th
St., New York City.

For best Presses, Dies and Fruit Can Tools,
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y.

Gauge Lathe for Cabinet and all kinds of han-
dles. §haplng Machine for Woodworking. T.R. Balley
& Vall, Lockport, N. Y.

Shafting and Pulleys a specialty. Small or-
ders fllled on as good terms as large. D. Frisbie & Co.,
New Haven, Conn.

AllFruit can Tools,Ferracute,Bridgeton,N.J.
The Berryman Manuf. Co. make a specialt

of the economy and safety in working Steam Boilers. I.
B. Davis & Co., Hartford, Conn.

For Solid Wrou%ht-iron Beams, etc., see ad-
vertisement. Address Union lron Mills, Pittsburgh,l’a.,
for lithograph, etc.

Williamson’s Road Steamer and SteamPlow,
with rubber Tires.Address D. D. Williamson, 82 Broad-
way, N. Y., or Box 1809,

Parties desiring Steam Machinery for quar-
rying stone, address Steam Stone Cutter Co.Rutland,Vt.

Hand Fire Engines, Price $300 to $2,000.
Also, over 800 different Style Pumps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsey & Co., Sen-
eca Falls, N. Y. U.S. A.

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.

COPYRIGHTS.

The copyrightlaw of the United States offers a variety
of privileges of considerable value for business purposes.

The 86th section of the patent laws of 1870 provides
that any citiz:n of the United States, orany person resi-
dent therein, who may be the author, inventor or de-
signer, or proprietor of any book, map, chart, dramatic
or musical compcsition, engraving, cut, print, photo-
graph, or negative thereof, or of a painting, drawing,
chromo, statue, statuary. or of models and designs in-
tended to be perfected as works of the fine arts, may
obtain copyrights, which shall secure the exclusive priv-
{lege of printing, reprinting, publishing, completing,
copying, executing, finishing and vending the same.

The copyright is in fact 2 patent, although not appli-
cable to machinery. A copyright lasts for 28 years, at
the end of which time it may be renewed for 14 years
longer, by the author, inventor or designer, or, if de-
ceased, by his wife or children. In applying fora copy-

4 right, no sworn papers are required. and. no signatures;

in fact, no forms or ceremonies are involved, nor terdious
official delays. Parties who do not wish to attend to the
matter themselves may forfive dollars have the copy-
right promptly procured for them by the undersigned.

There i8 no form of protection that is more easily ob-
tained, or which gives better satisfaction so far as it ex-
tends than the copyright, and the simplicity ana excel-
lent practical working of the law ought to afford useful
instruction to those who constantly aim toadd complex-
ity to our mechanical patent laws.

Under the copyright law, it is to be observed that de-
signs for ornamental objects or configuraiions, prints,
engravings, cuts, pictures,cards,and pamphletsof every
kind may be sccured. Almost every business concern
finds it necessary to produce some pectiliar work of this
kird, large or small. Thus if a man makes a new draw-
ing of his building, his machine shop, interior of office,
view of the town showing his works, or any ncw and
pictorial form for border, or design to be used upon
goods, circulars, or other purposes, he may, by simply
seeuring a copyright, prevent others fromn imitating the
same. Itis obvious that the uses of the copyright are
very extensive.

But it should be remembered that the copyright muet
be applied for before the work is pudlicly introduced, or,
in other words, beforeit is published. A validcopyright
cannot be had for a work that has been issued to the
public prior to application for the copyright. Norcan a
valid copyright be obtained for a mere trade mark, word,
or name.

Furtherinformation inregard to obtaining copyrights
may be had gratis by addressing Messrs. Munn & Co., 37
Park Row, Solicitors of Patents and Publishers of the
SCIENTIFIC AMERICAN.

Querican,
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W. H.says: I have a well the water of
which is unitto drink. Untillast summer I was never
troublcd in the least, always having a never failing sup-
ply of the best water in the neighborhood. At thattime
Iplaced a copper pump in my kitchen, using a block tin
pipe. The pump being at the opposite side of the room,
the pipe was carried two feet deep in the ground, en-
cased in a wooden box to the well, perhap3 twenty-five
feet. Just outside the kitchen and next to the pump.
I have a cesspool, into which the waste water from the
sink runs. Atfirst I thought this the cause, and that
the water soaked through the earth and ranthroughthe
wooden bux, whereuponIhad a new cesspool dug at a
greater distance, and filled up the old one. Ithen had
the well pumped dry and examined. Thisyearit troubles
me more than ever. Will some one please solve the
mystery?

E. R. D. asks for a plan for making a still
for extracting the oil or essence from hemlock seeds,
wintergreen,etc.

J. F. asks fora process for filling engraved
letters on hand plated door plates, 8o that the material
will not crack or peel oft.

S.W. G. asks: Is there any cheap process

of cutting or shaping carnelian pebbles by means of
acids or similar agents? Themethodshould leave a pol
ished surface.

A. H. asks what is used to give black door
handles their hard, glossy coating?

&S

G. B. will find recipes for tempering steel
for all purposes in the recent Lumbers of our journal ;
and for soldering on p. 251 of vol. 28. Fordirectionsfor

.galvanizing, for painting buggies,and for varnishing

furniture, consult the handbooks constantly advertised
in our columns.—M. H. K. will find directions for pre-
serving eggs on p. 107, vol. 28.—H. C. J.’s question about
the deterioration of coal is answered by anticipation on
p. 367 of vol. 82.—J. P. G.can prepare oxygen by follow-
ing the directions on p. 203 of vol. 27, and hydrogen by
those on p. 89 of vol. 4.

F. H. asks: 1. What is the best charcoal
used in filtering rain water for cooking and drinking
purposes? Isit not animal charcoal? Where can it be
got? Ihaveburnt some bones; some are burnt black,
others white; if this makes any difference, which are the
best? What sand is the best to use with it for theabove
purpose ? 2. What are the ingredients of the French
dressing for boots and shoes applied by sponge Is it
injurious to the leather? 8. How {sbaker’s liquid yeast
prepared? Isitlike the yeast soldin a putty-like con-
sistence, known in some European countries and there
manufactured by the brandy distillers? 4. 1s it ppsstble
to clean stains off white marble? If g0, by what
means? 5. Can you or any of yourreaders tetl me why
the nationality of the Netherlands (here better known
by the wrong name of Holland) is called Dutch,making
such a difference between the names of the countryand
the nation? No other such exists in the English laun-
ghage, but all are called after their country’s name.
Even a great many editors in America do not know what
Dutch is, and take * Deutsch” (German) for {t, there
being as much difference as there {8 between Spanish
and French. Answers: 1. Animal charcoal, for filtering
water, 18 obtained by igniting bones in close vessels; if
@i, {s admitted, the carbon is all consumed, and the re-
m4ining phosphate of lime is white. Usc clean, sharp
sand with it. 2. The process is a secret. 3. Vienna yeast
{s made of previously malted rye, maize and barley,
which is first ground and mixed, then put in water of 65°
to 75° Fahr. After some hours the liquor is decanted
and fermented by adding yeast. The scum is skimmed
off, flltered on cloth, washed, drained, pressed into any
desired shape, and covered with stout canvas. 4. What
caused the stains? Try strong soap lees and quicklime,
as thick a8 milk ; let it 1ie 24 hours and wash with soap
and water. 5. Dutch is, as you say, entirely distinct
from Deutsch, but has cosne into popular use in a very
loose way for nearly all inhabitants of northern Europe.
It properlyrefers only to Hollanders, or Netherlanders,
as vou call them, although Webster says it was formerly
used by good writers for German. Both came from the
Anglo-Saxon theod, the people. The Engiish often give
to a city or country a name quite unlike that by which
it is known at home ; thus Vienna for ‘Wien, Leghorn for
Livorno, Geneva for Genf, and Munich for Miinchen.

S. P. 8. agks if metals can be burned as
fuel. Answer: The use of metals as fuel has been dis-
cussed by various writers, who seem to forget that the
reduction of the oxide involves an expenditure which
more than balances the saving. No metal which, like
zinc, could be employed is found native, but must first
be reduced by the use of coal. One pound of zinc re-
quires far more coal in its reduction than would be re-
quired to produce the amount of steam generated by a
pound of zinc. For these reasons, we doubt whether
zinc, or any other metal, will ever meet with extended
use as a fuel.

T, C. H. K. agks: What is the simplest and

quickly. Would steaming, previous to putting them
in the drykiln, do ? How long should they be steamed ?

W. A. W. asks for a dip or other method of
brightening small articles of tin plate which are much
tarnished in the manufacture.

0. 8. T.asks: 1. What is used for Plaster-
ing over the outside of chimneys and bufldings? 2. What
is used for tuck-pointing? 3. Have any of the planets
a satellite which has a retrogressive movement?

W. asks for a formula for extracting the
mercury from old battery zincs.

V.says: Would it not be well to request
Mr. Alvan Clark, the optici=n, who was the first to gaze
on the satellite of Sirius, to give usan essay on the man-
ufacture of tclescopic glasses? Beyond all doubt he
wouldhave recelved an order for a six feet lens if he
could have made it. Iwould like to draw him out. 2.
Please ask the galaxy at Poughkeepsie to give us poor
laboring men an easy method of distiuguishing the prin-
cipal stars. The usual method may be just the thing for
the educated, but it is a little too much for a chap that [
know well. It may be that they can tell us at what point
of the compass we must stand, how far away, and at
what hight our eyes should be while gazinginto a look-
ing glass, flat on its back on the ground.

fest method of tinning cast and wrought iron; and
also of what material the tanks for melting the tin in
should be made? Answer: Pins, hooks and eyes, etc.,
are tinned by being bolled in a tinned boiler filled with
water, granulated tin, and cream of tartar. They are
then dried by being rubbed with sawdust or bran. In
tinning sheet iron, the iron is thoroughly scoured and
immersedin baths of molten tin, covered witha layer of
molten tallow to prevent oxidatien of themetal. They
are next immerged in molten tallow to remove any ex-
cess of tin, wiped with a brush of hempand cleaned with
bran. A one-sixteenth part nickel renders the tin less
fusible.

A. O. G. asks: Is there any rule for getting
the number of revolutions an ordinary governor has to
run before it acts on the valve? Answer: Each manu-
facturer determines the proper speed and should inform
purchasers. The rule to determine the speed of a regu-
lator when the distance ffom the point of suspension to
the level of the circle in which the balls revolve is known,

1876 5
is as follows: R=71___E,o = LIZIOE; or the number of

revolutions per minute 18 obtained by dividing the num-
berict-6by the squareroot of the hight of the point of sus-
pension above the level in Which the balle revolve  or:
divide 35208 by this hight and extract the square root of
the quotient.

C. R.says: Can you inform me how to get
my slide valve tight between the ports and exhaust?
The outer edge of the valve and geat cuts slower than
the center. Answer: Find a good mechanic,if notskill-
ful yourself, and let him bring it into good shape by
carefully using a scraping tool.
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J.H. 8. asks: Which is the most economical
and regular power, all having fly wheels and governors:
One engine with 70 square inches on piston head, or 2
engines with 85 square inches on each, one being on one
end of mainshaft,the other on the other end, properly
adjusted? Will the two not overcome the dcad points
80 as to make the powermore regvlar, for flouring mills?
If so, will it not be cheaper, takiug less steam and fuel?
Answer: The double engine would give the most per-
fectly uniform speed, but the additional expcnse pre-
vents the adoption of that plan, except for very large
power; and in the latter case the double engine is usual-
ly adopted because the cost of building exceptionally
large engines is also 2xcessive, and because it is fre-
quently, in the latter case, advisable to have a pair, so
that one may he run, should a break down occurto the
other. The larger an engine, other things being equal,
the more economically it can be run.

R. S. asks: What cement is best ade.pted
for hollow prisms holding bisulphide of carbon? 1have
made a number of them, using simply sealing wax, which
answers very well for ordinary liquids, but the bisul-
phideattacks the sealing wax and thereby causes the
liquid to lose {ts transparency, unfitting the same for the
purposeintended,namely,to view the Fraunhofcr lines.
‘What material, besides silk and india rubber,is best
adapted (or can be made s0, not increasing the price to
any large amount) to hold air? The material must be
strong, elastic, and cheap. Answer: For bisulphide of
carbon prisms, Mr. Lewis M. Rutherfurd, who has had
much experience in this subject, employs a cement of
glueandmolasses. Thesurfaces must be perfectlyclean;
they are then warmed and dusted with a fine camel’s
hairbrush,and placed in contact. A hot and fluid mix-
ture of glue and molasses {8 then applied around the
edges,and penetrates by capillary attraction. It must
be left a day or two to harden, before preparing the
next side. The groundstopper was also rendered tight
by a little molasses. (See Silliman's Amsrican Journal,
March, 1865). Marine glue {8 also employed, and we
suppose that the cementfrom glycerin and litharge may
be.

Y. W. M. asks: Is therea greatet sirain on
the teeth of one wheel than of the other,of two work-
ing together whose diameters aré 1 and 6 or 1 and 20, re-
spectively? Antwer: No. Each presses on the other
with the same force ; and as the teeth must necessarily
be of equallength and pitch, their liability to fracture is
the same.

G. A. H. asks: Can you give me sonie infor-
mation about aluminum bronze, as to its malleability,
its hardness and its susceptibility of corrosion, as coin-
pared with copper? Where can it be obtained, and in
what form orformsis it wrought? What are the com-
parative expenses? Answer; Aluminum bronze, com-
posed of 9 parts copper and 1 part aluminum, was pro-
posed in 1864 as a material for small coins, and with this
object in view the assayer of the United States mint
made a numbper of careful experiments with it. From
his repory it will be seen thatajuminum bronze posscsses
much greaterhardness than copper alone, but less mal-
leanility and ductility. When rolled into sheets, it
requires annealing at every third passage through the
rolls; whendrawninto wire it must also be frequently
annealed. To strike a coin of this bronze required unu-
sualforce. It also tarnishes quite readily,but not more
80 than copper. Unlike brass, it docs not form verdi-
gris when used for candlesticks.

S. J. N. asks: How is vulcanite rubber
made and hardened? When it {8 in a state of fusion,
whatcan be used tomakeitstrongly adhesive ? Answer:
India rubber may be vulcanized by immersing for 1 er 2
minutes in a mixture of 30 or 40 parts bisulphide of car-
bon and 1 part chloride of sulphur. It{s then héated in
a closed vessel, nearly to its charring point. At this
temperature it may be compressed into molds. There
are several patents covering details of manipulation and
improvements. Magnesia is employed te give hardness
to rubber combs. A cement for attaching rubber to
wood or metals is made of finely pulverized lac dissolved
in 10 times its weight of concentrated ammonia. The
solution takes place in a few days in the cold, and more
quickly if warmed.

P. W. S. takes the upper part of a pendu-
lum rod and hangs the weight to it by two cotton cords,
keeping the cords apart by p -ssing each through a hole
in one end of a slip of wood. He wishes to know if this
arrangement will ensure regular motion in all weathers.
Answer: It would probablyrun as well 2s any pendulum,
and would be principally aftected by changes of humid-
ity, moisture causing contraction and dryness, expan-
sicn.

E. M. C. asks for a process by which steel
springs exposed to the action of sea water may be pre-
vented from rusting, which will not draw the temper as
does the so-called galvanizing. If electro-platecd, say
with zinc, would the electricity have the effect of draw-
ing or impairingthe temper? Answer: If electro-plated
with nickel, the springs will be preserved from rust.
No injury to thetemperfrom electro-plating.

D.McK. says: I have a portable threshing
engine; and in order to do work properly, I have to
keep it at 100 1bs. pressure. Isitsafe to move from one
setting to theother,undertheabovepressure? Answer:
It depends altogether upon the construction of the boil-
er. Ask the makers.

J. M. H.—Thereare patents on music boxes ;
and some are manufactured here, we belicve, but the
greatest number are imported.

L. 8. questions the accuracy of our reply to
J. B.D.’s question on rainbows, and asserts that rain-
bows can be seen in the north andin any other direction.
Answer: As the center of the arc of a rainbow is always
opposite the sun, when that center {8 in the north the
sun must be in the south, on the meridian; and when
the sunreachesa hight of 4202/, the rainbow disappears
below the horizon. See Ganot’s ‘Physics,” page 79,
edition 1866.

P. P. Jr. asks how to fasten rubber belting
to wood. Answer: Paint the wood with white lead {n
oil and let it dry; stick the rubber on with glue.

L. P. D. asks how manifold writing paper
1s made. Answer: Bv costing the paper withlamp black
mixed with a non-drying ¢il ; also by rolling it with
printing ink and drying between 8heets of blotting paper
for some weeks. The white paper employed with it is
thin oiled paper, as you will have perceived from the
odor.

L. P. D. asks: How is nickel platin? done ?
Answer: The object to be plated is inmersed in a solu-
tion of some double salt of nickel and ammecnia, and at-
tacned to the negative pole of a battery, while a nickel
electrode is at:ached to the positive pole. The solution
should be slightly acid. The details can only be learned
by practice, and are mostly traae sccrets and beyend
ourreach.
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J. J. asks if water engines orsmall turbines
are best adapted for running domestic machinery ; such
as sewing machines. Answer: Consult an engineer; we
do not know the circumstances of your case.

J. A. C asks: 1. How can I produce light
without heat suficient to light a cellar? 2. Does it in-
Jjure cotton to store it in a cellar, where it rests on boards
and does not touch the wall? Answer: If the ordinary
sources of light, such as gas and petroleum, prodvce too
muchheat,you may place them in a flue with a draft
sufficient to carry up the heated air surrounding ihe
flame. Ordinary window glass, under these circumnstan-
ces, will cut offmost of the heat. Or, you may employ
reflectors, and pass the light so reflected through an
alum solution, which permits light to pass but not heat.
2. We do not suppose your cotton would be seriously
affected unless the cellar {8 very damp.

A Lady asks: What will darken the hair
without injuring the hcalth? f[ron enters into a good
many mixtures for the hair, but I think it weakens the
eyes. Is thisso? Answer: Leadis one constituent of
ncarly every hair dye in market; a few contain silver.
Doth are detrimental. A decoction of chestnut burrs will
darken the hair and is less injurious.

H. H. D. asks what method and apparatus
are made use of in taking micro-photographs. ‘ Where
can I find full directione for the same?’”” Answer: Mi-
cro-photographs are extremely small images of objects
intended to be viewed by the microscope. Ii a negative
be placed in a suitable apparatus and its image, ex-
tremely reduced in size, be thrown by a very short focus
lens upon a sensitized albumen plate, that image may
rcadily be developed by appropriate means and a sbarp,
fine, positive image be got, which, when viewed by a
sufficient magnifying power, may exhibit satisfactory
details, if all the manipulations have been well per-
formed. The only real dificulty is that the development
requires to be followed by the microscope. Microscopic
photography consists in enlarging the images greatly
above the naturalsize. Dr. Woodward, Surgeon General
of the United States army, has been particularly success-
ful in this, enlarging to 10,000 diameters. A description
of the processis given in Carey Lea’'s ‘‘ Manual of Photo-
graphy.”

R.B. asks: Does camphor have a tendency
to turn furs yellow ? Answer: Camphor is but little
used to kee¢p furs. Furriers generally think camphor
willnotinjure the colors of the fur, but they also deny
that it will preserve them from moth, ¢tc.

J. S. R. asks: I. Can some of your readers
give a formula for mixing the red brick color, used for
what {s termed tuck work on brick houses? 2. Also for
a good cement or concrete for a walkin thegarden; one
that will endure cold weather? Answers: 1. Spanish
brown is mixed with oil to a suitable consistency forthe
purpose. 2. A perfect concrete for a garden walk to en-
dure frost-has not yet, so faras we know, been invented.
Perhaps small stones covered with hydraulic cement
might suffice for your purpose ; or you may put down an
asphalte or coal tar composition.

Aunt Clara asks: How is silent gung)owder
made ? I wish to know of what it 18 composed and the
quantity of each ingredient. Can it be made in small
quantities and be not too expensive for shooting ducks?
Answer: White gunpowder 18 composed of chlorate of
potash 2.parts, white sugar 1 part, and ferrocyanide of
potassium 1 part. The ingredients are mixed and gran-
ulated in the ordinary manner. Itisapt to oxidize gun
barrels, otherwise 8 a very safe and effective powder,
not liable to become damp.

M. W. B.says: I have seen glass jars filled
with zinc crystals, and I understand thatit is done by fill-
ing the jar with water and a picce of zinc suspended
from the cork with a piece of copper wire. The crys-
tals hang down from the zinc and flll the jar. Answer:
The jar which you saw was probably what i{s called a
¢lead tree.” Dissolve some sugar of lead in the water
and put the solution in a jar, suspending a piece of zinc
shaped something like a pine treein it. Inalittle while,
the lead begins to be deposited upon the zinc in bril-
liant metallic spangles. A solution ot alum will also
crystallize upon a string or wire suspended in a satura-
ted solution, and beautiful alum baskets sre thus con-
structed. From your imperfect description of the crys-
tals, we cannot say positively what they were composed
of or how they were formed.

L. H. B. says: I have been trying to bleach
palmetto, and cannot succeed. You will ind an un-
bleached sample ecnclosed. Answer: The following
process, employed for bleaching sponge, may perhaps
also answer for palmetto : It {8 first placed in a solution
of 180 grains of permanganate of potassa in five pints of
water and left a few minutes until dark brown; it is
next dropped, a few pieces at a time, into the following
bleaching solution : Hyposulphite of soda, 10 0zs., water,
63 0zs.; when dissolved, add 5 ozs. muriatic acid. This
solution ¢hould be made a day or two before using, and
stralned through musiin into a glazed vessel. Buta few
minutes immersion in this liquid is required. If neces-
sary to deodorize,a yery weak solution of bicarbonate
of soda i{s used, and the material i{s again washed in
water several times.

C. W, asks (1)if the hydrometers of Baume
are constructed in the United States so that the 66th
degree corrcsponds to the density of commercial sul-
phuric acid (commonly presumed to be 1:835) or 8o that
the 10th degree is cqual to the density of asolution con-
taining 10per cent of common Ssalt. 2. In what work
can I find an accurate and reliable table for converting
the degrees of Baumé into specific gravities and vice
versa, adaptable to this hydrometer as generally manu-
factured and uscd in the United States? Answers: 1.
Baume’s hydrometcr {8 graduated by being placed in a
solution of 15 parts dry NaCl in 85 parts water, and
marking this 15°. It will be found that sulphuric acid
of specific gravity 1'767 stands at 66° B. The following
formula serves to convert Baumé into specific gravity
forliquid heavier than water: g=152+(152—d). Thusit'a
solution stands at 20° B., we have: g=152+(152—20), or
g=115. A comparatiyc tableis given in Morfit’s “Chem-
ical Manipulations.”

J. K. 8. asks: What is the best thing to

clean type that hasprintinginkon? Answer: Benzine.

P. H. S. M. says, in reply to W. L.: If you
steam elm hubs for flve hours and let them getcold,then
place them in a dryingroom with a ligat heat, they will
be dry in eight days.

J. E. says: In answer to G. C.s queryinre-
gard to the pressure required to balance the force of the
blow of a 2,500 ibs. pile driver falling 25 feet,I would sug-
gest the following rule: The weight of tke falling body
multiplied by the square of its velocity at the moment
of impact, nnd the product divided by the acceleratrix
32:166. Now a body falling 25 feet will be moving at the
rate of 40 feet per second at the end of fall; and 2,500
X40x40+32166=124,386 Ibs., the weight required to bal-
ance the force of the blow.

L. says that I. E. W., who asked how to
transmit motion from one of his shafts to the other, can
do it by rigging anther short shaft, or arbor, parallel to
the line of the two, in any direction and at any conveni-
ent distance therefrom, and using suitable pulleys and
drum, with belts of width and thickness sufficient to
transmit the required power. Where the motion is8 so
great as he proposes, the drum on his applied shaft
should be ten or more times as large in diameter as the
pulleys on the shafts. If I wereconstructingsuch ma-
chinery afresh, I should run the driving, or first shaft,
athalf or two thirds the speed of the driven one.”

H. W, B.says, in answer to W. F. H., who
asked how to clean an empty cider cask: Let him start
the hoops on one end, take the head out carefully, mark
it, and use soap, warm water,and a rag, which is the only
way in which it can be done.

S. P. S. says, in reply to G. C., who asked:
Suppose a pile driver of 2,500 1bs. weight, when it has
just completed the distance of 25 feet in falling, strikes
one end of a scale beam: with how many pounds will the
pressure with which it strikes the beam be balanced?
In order to simplify matters, we will suppose in the first
place that the beam is without weight, perfectly rigid,
and moves upon {ts center without friction. A body in
falling from a hight accumulates just sufficient force to
raise that body to the same hight again; or, takingone
toot as the unit of hight and one pound as the unit of
mass (and denoting the hight by 2, and the mass by m),
we then have m & as the force developed. If now, on
striking the end of the beam, it meves it through the
space of one foot, the formula then becomes (14-R)m,
and the weight required to balance this must also equal
(14-2) m pounds moved through onefoot, or, in the case
given, 2541Xx2500=65000 foot pounds. Now it will be
readily seen that, if the beam only moves through the tenth
of a foot, the formula becomes (254-0°1)X2500=62750
foot pounds; butin this case, the weight being lifted only
through one tenth c.f a foot instead of through one foot,
it must be ten times as great, or 627500 pounds lifted one
tenth of a foot ; and 1lnally, if the bcam {8 not moved,
the force applied at one end of the beam becomes 25
%2500=62500 foot pounds, and the force required to bal-
ance it will be 62500X o, or in other words, it will be infin-
itely great. The question {8 therefore incapable of a
numerical solution with the data given, as theoretically
no weight can be found sufficiently great to just balance
the impact of a falling body. In Mr. Nystrom’sreplyto
a similar question, he assumes, in order to give a definite
answer, that the body struck moves through one tenth
of a foot, the weight being 3 tuns and the fall four feet ;
and he solves the question as follows: 8X4+01=120 tuns,
assuming in this case that the striking weight imparts
all its force at once to the anvil, and that it does net
follow the surface through the tenth of a foot through
which it 18 compressed. But what does he mean by 120
tuns? Evidently 120 tuns raised through one tenth of a
foot; or using the customary unit of one foot,12 tuns
raised one foot, which is identical with the answer given
by W. H. P., of Iowa, in your issue of July 18, 1872, and
again on August 10th, 1872.

C. H. B. says that G. E. K. can keep his
dog wood from scason checking by sawing the ends
smooth and sizing with glue, not too thin,and spreading
on picces of paper and rubbing them smooth. “1I have
used this process on ends of maple lagging for threshing
machine cylinders with good eftect.’’

C. H. B. says that A. McK., who asked how
to prevent the cscape of smoke from his hot air pipes,
should make direct connection with uptake instead of
sending the smoke through the many turns. *“I think
you will then get ahead of your trouble. Put a damper
in direct connection ; and if you choose, connect sald
damper with the door, so that the opening of the door
will open a draft in the direct connection.”

A. C.says in reply to A. W. P.’s query
about renovating oflstcnes: Try turpentine to elean
with. You will have a stone as good as new. The rea-
son of oilstones becoming hard is that tLe pores filll up
by the oil becoming viscid or gummy and mixed with
the particles of steel rubbed offin the process of sharp-
ening, thus preventing the tool from touching ths stone
by causing it to ride upon the surface of a substance as
hard as itsclf. There {8 a secret, known only to a limit-
ed number, that oil mixed with a small portion of tur-
pentine makes a stone cut freely; and here let me re-
mark that no oll that is of a vegetable character,such
assweet oil, is it for a stone; petroleum {is little bet-
ter. The very best that can be used is neat’s foot ofl,
whichmaybecome thick and pasty, but s alwaysrelia-
ble; so are all of the animal or fish oils. That which is
obtained from poultry is good ; some prefer goose oil to
use on a stone for razors, and some mechanics in Phila-
delphia substitute soap suds for the purpose.

W. L. W. says, in reply to G. T. R.’s ques-
tion as to atmospheric pressure in water in a pump over
which clay is tamped: I can say that my well is covered
over with a large stone, through the middle of which
passes the pump pipe, all the chinks being closed tight
with mortar,and that the whole is then buried six feet
deep in sand and underlies part of my garden. I never
have any difficulty in drawing water, to the full capaci-
ty of the pump, the pipe being an inch or an inch and a
quarter in diameter. This method secures the wel per-
fectly from the introduction of rubbish, and does away
with the drowning of children, and with the necessity of
even cleaning it out. Put in good pipe that will not col-
lapse (none of the tin-lined), and if the supply of water
{8 good, you will never need to disturb a well put down
in this way.

E. V. says, in answer to F. S., who asked
for arecipe for a liquid for marking boxes with a brush:
Try lamp black and coal oil. We are using it and find
that 1t answers very well.

H. B.says: On page 314 of your current
volume, J. E. E. explains to C. W. O. and to A. M.\
the cause of the heating of their saw mandrels at the
end next the saw, while the opposite end, which carries
the belt, runs cool: I have had nrot a little experience Jt
the running of circular saws, and have observed the
same peculiarity, but I arrived at a different conclusion
as to the cause from any one who has yet made his opin-
ions public by means of printer’s ink. The endthat car-
ries the driving belt always rests steadily in its bearing.
The end next the saw is exposed to all manner of dirt
that i{s upon the logs. and to the fllings made by sharp-
ening the saw. The unsteady bearing allows this dirt
to get in between the bearing and the box in some posi-
tion. My rule, which has clways been successful, has
been to use every precaution to keep the dirt out, but
if itbegins to heat, stop and take 1t up, clean the box
and the bearing thoroughly. 1 pourin a very little lard
oil and then fill with tallow. I use boxes that keep
themselves in line. This,gentlemen,is all there is of it.
I have had more than twenty years of constant experi-
ence in the running of circular saws of all sizes,and I

never could find any other remedy that would always

answer the purpose. Sometimes after much use the
mandrel will wear out of round, more particulgrly for
the same reason here given for heating, and because the
material of whichitis madeisnot entirely homogeneous,
of equal hardness and like texture.

D. M. K. says, in reply to E. W. W, who
asked: Given the chord and versed sine of a segment of
a circle, how can I find the length of the arc?—From the
sum of the chords of half the arc, subtract the chord of
the whole arc, and one third ef thisremainder, added to
the sum of the chords of half the arc, will give the
length of the whole arc, nearly. This rule never makes
the arc quite long enough, but will, I think, be found
sufficiently accurate for most practical purpecses. A
more accurate result may be obtained by finding the area
of the segment, and the area of the triangle formed by
given chord and the radif of the circle (which meet in
thecenter and terminate at theextremitiesof the chord)
the sum of these areas being the area of thc sector, or
of that part of the circle included between the said radii
and the required arc. Then, haviag found the area and
circumference of the whole circle: As the area of the
whole circle is to its circumference, 80 18 the area of the
sector to the required arc. The diamecter of the circle
may be found by dividing the square ot half the given
chord by the versed sine, and adding the versed sine to
the quotient. Then the altitude of the triangle formecd
by the chord and two radii meeting in the center of the
circle may be found by subtracting the versed sine from
the radius of the circle ; ard its area will be the product
of the chord into half this altitude, or the product of this
altitude into half the chord. The following rule will
give the area of the scgment with great exactness: Mul
tiply the square of the versed sine by the decimal -39167:
to the product add the square of halt the chord, extract
the square root of this sum, and multiplv this reot by

of the versed sine, and the product will be the area of
the segment, which area added to thearea of the triangle
gives the area of the sector whose arc 18 required.

C. W. S, inreply to D. H. E’s query as to

how toadjust his plattorm scale,says: The answer of
C. E. G. maybe classed with Pat’s directions for building
a chimney : ‘“ Begin at the top and build down ; keep the
first brick up by putting another brick right under it.”
Let D.H. E. put1001bs. standard weight on the platform
and have & new pea, heavy enough to balance the beam
at 1001bs. Now remove the 100 1bs. weight, and set the
pea at zero,and balance with shot in the cup. Replace
the weignt on tie platform, set the pea at 100 and bal-
ance by cutting offa portion of the pea. Again remove
the weight and set the pea at zero, and add more shot.
Continue the process till the pea will balance the 100
bs. weight at 100, and the empty platform at zero;
and unless there is some derangement not mentioned in
the case, the scales will be ingoodadjustment. Itestea
this method on my own scales by setting the pca aside
and emptying the shot cup. Taking a string of washers
for a new pea,afterahalf dozen trials I had the washers
of preciscly the weight of the pea, and the shot of the
same weight as the first lot.

A. W, C. says that P. F. B. may restore old
files in the following manner: Boil the files in a solution
made by dissolving 4 0zs of saleratusin1quartof water,
for half an hour. Then wash and dry them, and stand
them in a solution of sulphuric acid and water, mixed in
proportion of 4 0zs. acid to 1 quari of water. If the flles
are coarse, they will need to remain in about 12 hours,
but for fine files, 6 or 8 hours will suffice. When taken
out, “hey should be washed clean and ofled.

D. M. K. says, in answer to J. H. P.’s query
as to the contents of a barrel or cask when partly full:
Rule.—Divide the number of wet inches by the bung di-
ameter, and if the quotient is less than *5, deduct from
it i of what it wants of ‘5; but when the quotient is
greater than *5, add !4 of that excess to it; thcn,if the
remainder in the former case, or the sum in the latter,
be multiplied by the contents of the cask, the product
will be the content, or ullage of the part filled. The

" vie for the ullage of the fllled part of a standing cask is

this: Divide the number of wet inches by the length of
the cask; then if the quotient is lcss than 5, subtract
from it onec tenth of what it wants of *5; but if it i«
greater than ‘5, add one tenth of its excess above *5;
then multiply the remainder in the former case, or the
sum in the latter, by the content of the cask, and the
product willbe the required ullage. Example: The con-
tent of a lying cask {8 98 gallons, the bung diameter is
82 inches, and the wet inches under the bung are 10; re-
quired the ullage of the part fillcd. Answer: 26703 gal-
lons.

MINERALS.—Specimens have been received
from the following correspondents, and exam-
ined with the results stated:

N. B.—The sample of sand contains no silver, but fine
particles of iron pyrites.

J.W.—1. A highly bituminous brown coal. 2. Very
purc blende or sulphuret of zinc. 3. A rock composed
mainly of alumina and sflex. 4. A silicious rock, con-
taining a fragment of galena.

B. F. W.—Iron pyritcs.

M. H.—It{isiron pyrites. If found in large quantity,it
may be profitable to work for the manufacture of cop-
perasand cil of vitriol.

D. B.—Nothing but rounded fragments of pure quartz.

J. E.E.—Fragments of clear rock crystal.

G.E, P.—It is a sllicious rock, colored with iron. It
is not of sufficiently fine, even texture, or absorbent
enough to answer for lithography.

DeW. McB.—Ferruginous quartz with scales of black
mica; of no value.

G. B. S.—A fine grained, compact argillaceousrock,
slightly silicious. If it can pe found abundant and
homogeneous, it would answer for marble.

A. H.—Remarkably pure kaolin, which might be uzed
for fine earthenware.

R. M.L.-Itisa variety of red hematite or specular
iron ore. Its gravity (which is one half that required)
shows at once that it cannot be antimonial silver.

R.F.—Averyfineandpureinduratedclay,which ought
to be put to some use.

P.S. W.—This specimen, found {n Mitchell county,
N.C.,1s not magnesia, but kaolin or decomposed feld-
spar.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On Universal Language. By J. S. A.
On Pressure Gages and Gage Cocks.
J.F.K.

By
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On the Patent Laws. By J. S.

On Construction of Buildings.
& Co.

On Storm Phenomena. By J. B.

On Amerizan Hones. By J. M. S.

On Spontaneous Combustion. DBy J.N.

On a Boiler Explosion in Kentucky.
W. T. H.

Also enquiries from the following :
E.McC.—G. F. S—M.—M. L. D—E.F. B.—A. H. G.—
H.W.B.—B.C.—0.—W.B.B.—C.W. R.—B.F.—W.1.P
—G. W.T.—J.B.H.B.—J.P.Jr.—D. H. B.

Correspondents who writetoask the addressof certain
manufacturers, or where specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufficient to cover the cost of publication under
the head of *“ Business and Personal,’” which is specially
Jevoted to such enquiries.

By H. H

By

7 BEST MODE OF INTRODUCING NEW
INVENTIONS.

Manufacturers and patentees of Iron and Wood Work
ing Machines, Agricultural Implements and Household
articles, can have their inventions {llustrated in the
SCIENTIF1C AMERICAN on favorable terms, after exam-
ination and approval by the editor. Civil and mechani-
cal engineering works, such as bridges, docks, founder-
ies, rolling mills, architecture, and new industrial enter
nrises of all kinds possessing interest can find a place
in these columns. The publishers are prepared tn exe-
cute {llustrations,in the hest style of the engraving
art, for this paper only. The eagraving will be sub-
ject to patentee’s order, after publication. (No orders
executcd for engravings not intended for this paper.)
They may be copied from good photographs or well ex-
ecuted drawings, and artists wiil be sent to any part of
the country to make the necessary sketches. The fur-
nishing of photographs, drawings, or modelsis the least
expensive, and we recommend that course as preferable.
The examination of either enables us to determine if it
is a subject we would like to publish, and to state the
cost of {ts engravingin advance of its execution,so that
parties may decline the conditions without incurring
much expense. The advantage to manufacturers, paten-
teesandcontractors of having their machines, inven-
ti ‘suoor engineering works il1lustrated in a paper of such
large circulation as the SCIENTIFIC AMERICAN {8 ob-
vious. Every issue now exceeds 45,000 and the extent of
its circulation is limited by no boundary. Thereis not a
country or a large city on the face of the globe where
the paper does not circulate. We have the best author-
ity for stating that some of the largest orders for ma-
chinery and patented articles from abroad have come to
our manufacturers through the medium of the SCIENTI-
FIC AMERICAN, the parties ordering having seen the ar-
ticle illustrated and described or advertised in these col-

umns. Address
MUNN & CO., Publishers,
37Park Row, N. Y.
(OFFICIALL.]
Index of Inventions
FOR WHICH

Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING

May 13, 1873,

AND EACH BEARING TIAT DATE.

[Those marked (r) are reissued patents.]

Alarm, electrical, H. E. Walter...........cooeuuene 138,9€3
Auger, earth, J. B. Christian.............ccovvvennen 188,788
Awnings, painting, C. E. Wheeler..........cccvue... 138,778
Axle and axle box, F. Hunsinger. .. 138,820

Bag holder, Hunter & Clayton.............ccvuunn.. 188,752
Bale tie, cotton, McClintock & Cumberland (r)... 5,104
Barrels, etc,steaming, A. K. Lee. 138,810

Basket form, A. F. Scow.
Bedbottom, N. 0. Wilcox
Bedstead, II. D. Olds 138,756
Bedstead, rolding, Bayles, Carroll & Miner....... 138,840
Bedctead, sofa, C. Rossow . 138,819
Belt lacing tool, F. N. Du Bois 128,740
Billiard table. G. Buntin.... 188,850
Blind, inside, W.Patter, Jr. 138,761

.. 138,754
. 138,971

Blocks, forming building, J. S. Elliott (r). . 5,401
Bobbin journals, pointing, D. M. Church .. 158,739
Boller, wash, H. W. Williams........... .. 138,974
Boliler, wash, Covey & Slafter........ccovveeennnnns 138,738
Boller, wash, J. Cramer......... . 138,739
Boiler feed heater, S. T. Taylor .. 128,957
Boiler water gage, etc., A.S. Goodrich . 138,882
Bolt cutter, J. S. Ryder 138,940
Bolt hcading device, W. M. Thoroughgood........ 158,958
Boot channel opener, F. Gussetti.... . 188,883
Boots, etc., shank for, F. P.Buren... 128,851
Boring machine, H. Pitcher......ccovevvveeniennnnns 138,927
Bottles, cork fur, I. B. Sampson 138,820
Box and cooler, rcsin, A. K. Lee 138,809
Box, work, E. Heath........ -~ .. 138,886
Brick machine, G. C. Bovey.. .. 158,751
Brick machine, H. Martin............. . 138,754
Bricklayer’s pointer, J.S. Merriken. 158,911
Bridle, safety, Elder & Bishop..... 128,872
Brush, paint, G. H. Chinnock.... 188,787
Brushes, etc., holder for, I. Smith 188,546
Buckle, J. A.Mashmeyer (r)... 5,411
Burner, argand gas, T. Clough 188,858
Burner, vapor, F. G. Palmer.... 188,923

Butter paddle, D. L. Grover
Button attachment, H. Freeman,
Button ¥ stening, E. F.Lee (r).
Car axlc box, W. W. Crane.....
Carbrake wheel, C. A. Waterbury
Car coupling, M. Goolaven.
Car coupling, H. Millard.............

Car, rallway oil, Murray & Lamason (r)
Car seat, railway, R. J. La Mothe....
Car spring, E. Myers.............
Car starter, S.R.& A. C. Bradle
Car truck wheel, S. Spelman....
Car wheel, F. A. Fouts.........
Car steam power, W. W. Crane..
Carriage axle iron, S. J. Dennis
Carriage, child’s, T. Galt.......
Carriagc curtain fastening, J. H. Gleason.
Carriage shaft iron, W. W. Knowles.....

... 128,899
.. 138,620
. 138,848
128,949
158,798
138,793
138,795
138,716
158,799
. 158,753
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Cart, self-loading, R. B. Cantrell
Cartridge box, T. F. Brabson....
Ceilings, etc., ireproof, L. A. Tartier:
Cement, manufacture of, J. E. Park..
Cement, hydraulic, W. B. Tucker.
Cement, rubber, W. Moshier.......

... 1388%

. 138,847
. 138,956
. 138924
. 138,770
. 138917

Chafr, J. K. Rowley.......cooiiiiiiiiiiiiinnnnnnenns 138,939
Chalr, folding, G. Hunzinger............... S0000G000 138,892
Chalr spring,’rocking, A. H. Ordway ... 138,757

Checse cutter, J. Locke........ .ccooiiiiinnininnne 138,203
Churn, reciprocating,G. M. Helm.................. 158,888
Clothes line reel, J. Brizee . 188,785

... 128,803
... 188,963
.. 188,768
... 138,849

. 188,817

Clothes wringer. C. E. Haynes.
Cock, etc., stop, A. T. Waldron.
Cofiin handle, C. Strong..............
Collar, paper, C. A. Brown

Column, metallic, J. L. Piper 5

Converter-lining compound, J. E. Atwood........ 188,780
Cooking vessel, L. P. & J. S. Bodkin.............. 188,816
Copy holder, French & Chase.......... . 188,877

Core,sectional, W. A. Butler...... . 128,853
Cotton lint room, W. T.Crenshaw. . 138,855
Crane, F.Farrel........coooiiiiiiiiiniiiiiiinnnnn, 188,876
Cultivator, D. C. Baker ... 138,838
Cultivator, W.T. Walker.............. . 138,964
Cultivator, wheel, J. H. Randolph, Jr 188,931
Curtain cord fastener, C. Gammel..... . 138,878

Curtain roller, W. W. Grier..... ........... 5
Dental chair, stool for, Downs & Morriss

. 188,749
. 138,796

Digger, potato,J. D. Rensink........... . 138,934
Digger, potato, L. Schafer, Jr...........ceoeevvennne. 138,912
Drawingboard, Keuffel & Esger...........c..covvue 138,896
Drill carriage,rock, Towne & Bailey ... 188,959
Drill bit stock, H. B. Willlams....... ... 138,973
Drilling machine, rock, D. V. Wood . 188,717
Ear protector, M. Isidor............... . 188,8%4

Electro-magnetic motor, S. C. Carter. . 138,855

Engine, rotary, M. Elsaesser........... . 188,744
Engine, rotary steam, W. Cram..........ccoeevennees 138,864
Engine valve, steam, A. Henry ... 138,804
Engine rotary valve, G. Westinghouse, J: . 138,828
Engines, steam fire, Gilbert & Topham............ 138,880
Explosive compound, T. S. Beach........c..c0uee. 188,841
Fan, automatic, E. Duffner......... . 188,741

Fare box, H. Baranger....
Fence, portable, L. Gates

. 188,839
. 188,747

Fence, wire, H. M. Ro8€.......ccvvviiiiiinnnnnnnnn 138,763
Filing hook, paper, L. H. Beckwith ... 188,782
Fire arm, J. Aston.......ccevvuvevnens . 188,837

Fire arm, J. S. Heath.
Fire arm charger, A. Hall..........
Fire fender, grate, etc., W. N. Hall
Fire kindler, A. Bushnell...

. 188,887
. 138,751
... 138,885
... 138,852

. 138,818

Fireproof roofing, C. Parker. . o

TFlask, molder’s, C. Truesdale.........ccceeeveeinnn. 138,960
Folder, binding, E. P. West........c.ccoiiunnnnennnn 188,772
Furnace, steam boiler, M. A. Foster. . 188,875

Game table, F. Uebel.......ccevvviiiiiiiinnniiiinnns

138,961
Gas fixture, G. G. Sheldon 188,766
Gas pipe machine, J. S. Patri . 188,814

Gate, farm, H. W. Mullennex.. 138,918

Generator, etc., carbonic acid, J. Matthews....... 138,908
Generator, gas, J. S. Wood ... 188,778
Generator, steam, W. W. Cran ... 188,791
Gener:tor, steam, W. W. Crane.. ... 188,792
Generator, steam, M. T. Davidson....... . 188,866

. 188,938

Gold and silver, scparating, Roswag et al. o0
. 188,726

Governor, etc., heat, F. E. Chatard, Jr...

Hammer, bush, E. J. Worcester.........coccoeeeuess 138,975
Harrow and seeder, L. G. Jackson 138.806
Harvester, J. D. Wilber. . 133,850

Harvester, clover, D. B. Bruton.. 188,786
Harvester knives, sharpening, J. S. Elliott. ....... 138,743
Harvester attachment, T. Webb............. . 128,711

... 183,871

. 138,955
. 138,952
... 188,936
... 188,910
... 188,950
... 188811

. 188,955

Hat press, R. Eickemeyer...
Hay carrier, E. B. Tanner.
Heater, fire, F. Strattner...
Heater, steam, G. B. Riggins.
Holst, O. T. McIntosh..
Hoist, G. Stancliff.......
Holisting whim, J. C. Marshall.

Hook, snap, S. Reynolas.....

Horse power, W. P.EmMerson........cc.coceueeeenees 138,878
Hose, hydraulic, L. R. Blake.... 138,845
Hose, hydraulic, L. H. Downin, . 138,867

Hubs, boring, J. Efsenmann..........cccevvveennnens

188,742
Jelly glasses, 1id for, J. Adams...........ccceuuneeen 138,883
Jelly glasses, 1id for, D. Challinor. . 188,735

... 138,916
... 188,905
... 188,758
... 188,977

. 188,812

Journal box, J. R. Morris....
Kiln, brick, A. W. M. Maass....

Knobs, manufacture of door, J. Ottner.
Ladder, step, S. Wright..
Lamp, C. Mayer.........

Lamp, candle, J. A. Pease.. 138,925
Lantern, G.B. Ishan............oiiiiiiienniiiinnna. 138,805
Latch, reversible, W. T. Munger. . 188,919

... 138,862
... 138,874
... 138,951

. 188,941

Latch handle plate, F. Corbin....
Leather dressing machine, J. A. Enos.....
Leather skiving machine, E. B. Stimpson
Jiquids, freezing, F. Sajno...

Tiquors, improving, Wolters et al . 188,776
Lock cutting machine, I. L. Penney . 138,815
Loom stop mechanism, Isherwood et al . 138,898

Mandrel, expanding, J. D.Smith..
Marine safe, G. F. Abraham...
Meats, curing, I. Atkinson, (r)
Medical compound, D. Parlow..

. 188,947
138,832
..... 5,410
. 188,759

Metallic molds, casting. J. Willlams.. 138,775
sotion, frame stop, A. L. Earle. ... 158,868
Motor, M. Comstock........... . 188,187
Nalfils, assorting, B. Bevelande . 188,783
Paddle wheel, J. C. Chaffee....... . 188,858
Paddle wheels, feathering, A. Lefebvre. . 188,900

Painting broom handles, etc.,S. A. Shepard..
Paper bag machine, L. D. benner
Pencil sharpener, A. E. Schatz.....

... 188,767
. 168,844
. 138,943

Piano pedal attachment, G. C. A. Class. . 188,857
Picture frame, H. S.Hale........ g . 138,884
Plles, etc., sinking, F. E. Sickels... . 188,945

Pipe or car coupling, A. G. Story
Pipe tips, milling, A. R. Weiss...

. 138,822
. 138,825

Planter, hand corn, J. Preston.. 138,818
Plow, Jackson & Childs ... 188,895 |
Plumb bob, G. B. Cowles.. . 188,790

Pottery stock, preparing, S. R. Thompson...
Press, gluss, J. Haley...............

Press, etc., hay, V. H. McBurne
Printer’s chase, E. A. Warren...

.. 188,821
. 188,750
. 138,909
. 188,967

Projectile, explosive, F. A. Markley . 188,907
Railroad frog, W. B. Atkinson . 18,835
Railroad switch, J. R. Adams . 138,834
Railway snow plow,J. W. Arnold . 188,833

Razor strop, O. B. Howard, (r)
Reflector, J. O. Belknap
Rocker for chairs, P. J. Welsh et al.

. 5,402
... 188,848
. 188,826

Rowlock, G. C. WileD........ccevuuee . 188,972
Rudder, etc., boom, L. W. Pond. . 188,760
Rudder, J. W. Van Sant....... . 188,962
Sash cord guide, W. Shaw....... . 188,944
Sash, window, W. L. McDowsell. 138,755
Sash, window, D. W. Noyes............. . 138,921
Sawdust for use, preparing, F. H. Snyder... . 188,821

Sawing machine, scroll, H. Lawrence
Screw, wood, W. Bourn......cceeeeeeennnenns
Settee, extension, C. Beatty

.. 188,808
.. 138,784
. 183,812

Sewing machine, Koch & Brass... .. 188,898
Sewing machine, Lewis & Soothill................. 188,902
Sewing machine brake, R. Gladney . 138,831
Sewing machine brake, C. E. Kimball.. 183,897

Sewing machine lamp bracket. L. M. N. Wolf..... 128,831
Sewing machine, shoe, Ross et al.............. .. 188,764
Sewing machine tucker, E. Bouillon. .. 188,730
Shank laster, R. B. Perkins.... .. 138,926
Shoe fastener, J. Coykeadal .. 128,862
Shutter worker, A. H. Gibbs .. 188,879
Sieve, G. Wright.............. . 188,976
Sieve, rotary, Strawn & Drum. 188,828
Soap bofilers, disinfecting, S. Strunz................ 188,954
Soap crutching machine, S. Strunz. .. 188,653
Sofa, W. R. Conger.. .. 188,860
Soldering {ron, A. H. Burnham. .. 188,732
Spinning frames, stopping, H. T. Potter.......... 188,929
Squares, graduating, H. K. Jones (r)............... 5,408
Stamp, revenue, R. F. Hunter....... .. 188,891
Stave jointer, J. J. Ralya.....cccvvnviennnnnennennnns 188,762
Steam brake, etc., S. F.Clouser............c........ 188,859
Stereoscope, A. Quirolo... .. 138,920
Stock feeder, C. M. Hall . 188,801

Stove door, D. N. Martin (r) .. 5405
Table, etc., folding, H. Loth... .. 183,904
Table leaf support, G. C. Thomas .. 188,769
Tan vat, C. H. Manning.................. .. 188,906
Telegraph cut out eand switch, R. Henning......... 138,889
Telegraph, printing, T. A. Edison................... 138,869
Telegraph, printing, T. A. Edison. .. 188,870
Tent frame, W. W. Whitcomb.... .....ccvvveennens 138,774
Tire bending machine, J. Tomlinson (r)............ 5,409
Track clearer, J.H. Miller. .. 188918
Trap, fly, Ernst & Lucas. .. 188,797
Tweers, compound for, J. E. Atwood. .. 138,781
Type-setting machine, S. H. Orwig. .. 138,922
Umbrella, J. B. Blair.. .. 128,129
Umbrella support, G. S. Cooper .. 188,861
Valve device, brake, G. Westinghouse, Jr......... 188,827
Veneer cutting machine, Leslie et al....... ... 188,901
‘Wagon bolster plate, T. & J. Pickard.. .. 138,816
‘Wagon standard, Kimsley et al.............cccuunen. 188,807
Wagon tires, measuring wheel for, T. Whiting.... 138,829
‘Washer, ore, R. Solliday .. 138,948
‘Washing machine, A. H. Calkins. .. 138,783
‘Washing machine, A. II. Calkins.. .. 188,724
‘Washing mnch(ne..f. D. Hartzell.. .. 188,802
‘Washing machine, D. B. Pond. .. 188,928
‘Washing machine, C.L.Rose.. .. 188,937
‘Washing machine, P. B. Watson .. 138,969
‘Washing machine, V. White. .. 188,970
Watch key, Allen & Hall.... .. 188,779
‘Water colors, etc., preparing, E. L. Molineux..... 183,915
‘Water wheel, J. P. Collins (r). . 5407
‘Water wheel, A. B. Reniff...... 188,933
‘Wire, rolling, Walton et al... 133,966

‘Wood filling, etc., J. Miller
Wrench, H. F. Read.

.. 188,914
. 188,982

APPLICATIONS FOR EXTENSIONS.

Applications have been duly flled,and arenow pending,
for the extension of the following Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentioned:
24,987.—F1sHING REEL.—W. Billinghurst. July 23.
25,115.—SELF ACTING BRAKE.—B. S. Healy. July 0.
25,149.—PEGGING BLANKS.—B. F. Sturtevant. July 30.
25,166.—FENCE.—J. B. Wickersham, H. Jenkins. July 30.
25,364.—WaTcn.—C. E. Jacot. August 2C.

EXTENSIONS GRANTED.
23,399.—HARVESTER.—I. 8. & H. R. Russell.
28.996.—SURGICAL INSTRUMENT.—D. Ahl.
24,009.—TYRE UPSETTING MACHINE.—C. L. Crowell et al.
24,022.—8EWING MACHINE.—J. Gray.
24,084.—RAILROAD FROG.—D.D. Lewis.
24,046.—MACHINE FOR RoLLING FaBRICS.—T. H. Murphy.

DESIGNS PATENTED.
6,647.—FooT REST.—R.W.& G.W. Archer,Rochester,N.Y.
6,6/8.—CHAIR.—R. W. & G. W. Archer, Rochester,N.Y.
6,649.—KNIFE BOLSTER, ETC.—C. H.Crump, Boston, Mass.
6,650.—RUFFLE STAND.—L. Sutro, New York city.

TRADE MARKS REGISTERED.
1,257t01,261.—CoMPOUND.—D.Ransom & Co., Buffalo,N.Y.
1,262.—CUTTER SECTION.—Wood Mowing Machine Co.,

Hoosick Falls, N.Y.
1,263.—CoLoRrs, ETC.—F. Bredt & Co., New York city.
1.264.—WOOLEN Goops.—G. F. Ellis, Terre Haute, Ind.
1,265.—MEDICAL CoMPOUND.—H. W. Fuller, Chicago, Ill.
1,206.—FLOUR.—Gallego Mills Co., Richmond, Va.
1,267.—PoLisHING MATERIAL.—Coffin & Co., N. Y. city.
1,268.—HAMs.—Evans, et al., Cincinnati, O.
1,269.—RICE STARCH.—W. J. Rand, New York city.

SCHEDULE OF PATENT FEES:
On each Caveat
On each Trade-Mark .
On filling each application fora Patent (17 years)...$15
On {ssuing each original Patent. 5
On appeal to Examiners-in-Chief...
On appeal to Commissioner of Patents..
On application for Reissue..............
On application for Extension of Patent
On granting the Extension....... 000000
Onfiling a Disclaimer...... sssrvnsssesne
On anapplication for Design (34 years,
On an application for Design (7 years)..
Onan application for Design (14 years)..........

VALDE OF PATENTS

And How to Obtain Them.

Practical Hiit?tn [nventors

ROBABLY no investment of a small sum
of money briugs a greater return than the
expense incurred in obtaininga patent even
when the nvention {s butasmallone. Large
inventions are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericsson, Howe, McCormick, Hoe
and others, who have amassed immense for-
tunes from their inventions, are well known.
And there are thousands of others who have
realized large sums from their patents.

More than F1FTY THOUSAND inventors have availed
themselves of the services of MUNX & Co. during the

TWENTY-SIX years they have acted as solicitors and
Publishers of the SCIENTIFIC AMERICAN. They stand at
the head in this class of business; and their large corps
»f assistants, mostly selected from the ranks of the
Patent Office: men capable of rendering the best service
to the inventor,from the experience pracu.callyobtained
while examiners in the Patent Office: enables MUNN &
Co. to do everything appertaining to patents BETTER
and CHEAPER than any other reliable agency.

BOW 0 2 ol -

OBTAIN nearly eve-

ry letter, describing some invention which comes to this
office. A positiveanswer can only be had by presenting
a completeapplication for a patent to the Commissioner
of Patents. An application consists of a Model, Draw-
Ings, Petition, Oath, ard full Specification. Various
official rules and formalities must also be observed. The
efforts of the inventor to do all this businesshimselfare
generally without success. After great perplexity and
delay, he 18 usually glad to seek the aid of persons expe-
rienced in patent business, and have all the work done
overagain. The best plan {8 to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the inventor may safely conflde his ideas to them :
they will advise whether the {mprovement is probably
patentable, and will give him all the directions needful
to protect his rights.

This 18 the
closing in-

How Can I Best Secure My Invention?

This 18 an inquiry which one inventor naturally asks
another, who has had some experience in obtaining pat-
ents. His answer generally is as follows, and correct :

Construct a neat model, not over a foot in any dimen-
slon—smaller if possible—and send by express, prepaid,
addressed to MUNN & po., 87 Park Row, toge:ther with a
description of its operation and merits. On receipt
thereot, they will examine the invention carefully,and
advise you as to its patentability, free of charge. Or,if
you have not time, or the means at hand, to construct a
model, make as good & pen and ink sketch of the im-
provement as possible and send by mail. An answer as
to the prospect of & patent will be received,usually, by
return of mail. It is sometimes best to have a search
made at the Patent Office ; such a measure often saves
the cost of an application for a patent.

Prelilminary Examination.

Inorder to have such search, make out a written de-
scription of the invention, in your own words, and a
pencil, or pen and ink, sketch. Send these, with the fee
of $5, by malil, addressed to MUNN & Co., 37 Park Row,
and in due time you will receive an acknowledgment
thercof, followed by a written report in regard to the
patentability of your improvement. This special search
i{s made with great care, among the models and patents
at Washington, to ascertain whether the improvement
presented 1s patentable.

Relssues,

Areissueis granted to the original patentee, his heirs,
or the assignees of the entire interest, when, by reason
of an insufficient or defective specification, the original
patent {8 invalid, provided the error has arisen from in-
advertence, accident, or mistake, without any fraudu-
lent or deceptive intention.

A patentee may, at his option, have in his reissue a
separate patent for each distinct part of the invention
comprehended in his original application by paying the
required fee in each case,and complying with the other
requirements of the law, as in original applicatioas.
Address MUNN & Co., 87 Park Row, New York, for full
particulars.

Caveats,

Porsonsdesiring to file a caveat can have the papers
prepared in the shortest time, by sending a sketch and
description of the invention. The Government fee for
acaveat {8 $10. A pamphlet of adviceregardingapplica-
tions for patentis and caveats is furnished gratis, on ap-
plication by mail. Address MUNN & Co. 37 Park Row,
New York

Design Patents.

Foreign designersand manufacturers, who send goods
to this country, may secure patents here upon their new
patterns, and thus prevent others from fabricating or
selling the same goods in this market.

A patenifor a design may be granted to any person,
whether citizen oralien, for any new and original design
for a manufacture, bust,statue,alto relievo, or bas relief,
any new and original design for the printing of woolen,
silk, cotton, or other fabrics,any new and original im-
pression, ornament, pattern, print. or picture, to he
printed, painted, cast, or otherwise placed on or worked
into any article of manufacture.

Design patents are equally as important to citizens as
to foreigners. For full particulars send for pamphlet to
MUNN & Co., 37 Park Row, New York.

Rejected Cases.

Rejected casecs, or defective papers, remodeled for
parties who have made applications for themselves, or
through otheragents. Termsmoderate. Address MUNN
& Co., stating particulars.

Value of Extended Patents.

Did patentees realize the fact that theirinventionsare
likely to be more productive of profit during the seven
years of extension than the first full term for which their
patents were granted, we think more would avail them-
selves of the extension privilege. Patents granted prior
to 1851 may be extended for seven years, for the benefit
of theinventor,or of his heirs in case of the decease of
fomer, by due application to the Patent Office, ninety
daysbefore the termination of the patent. The extended
time inures to the benefit of the inventor, the assignees
under the first verm having no rightsunder the extension
except by specialagreement. The Government fee for
an extension 18 $100, and it 18 necessary that good profes-
sional service be obtaine.to conduct the business before
the Patent Office. Full information as to extensions
may be had by addressing MUNN & Co., 37 Park Row,New
York.

Trademarks,

Any person or firm domiciled in the United States, or
any firm or corporation residing in any foreign country
wheresimilar privileges are extended tocitizens of the
United States, may register their designs and obtain pro-
tection. This is veryimportant to manufacturers in this
country,and equally so to foreigners. For full particu-
arsaddress MUNN & Co., 87 Park Row, New York.

Canadian Patents.

On the first of September, 1872, the new patent law of
Canadawentintoforce,and patents are now granted to
citizensof the United Stateson the same favorable terms
as to citizens of the Dominion.

© 1873 SCIENTIFIC AMERICAN, INC.

In order to apply for a patent in Canada, the applicant
must furnish a model, specification and duplicate draw-
ings, substantially the same as in applying for an Ameri
can patent.

The patent may be taken out either forfive years (gov-
ernment fee $20), or for ten years (government fee $40)
or for fifteen years (government fee $60). The five and
ten year patents may be extended to the term of fifteen
years. The formalities for extension are simple and not
expensive.

American inventions, even if already patentedin this
country, can be patented in Canada provided the Ameri-
can patent {8 not more than one year old.

All persons who desire to take out patents in Canada
are requested to communicate with MoNN & Co., 37 Park
Row, New York, who will give prompt attention to the
business and furnish full instruction.

To Make an Application for a Patent

The applicant fora patent should furnish a model of
his invention 1if susceptible of one, although sometimes
it may be dispensed with; or,if the invention be a chem-
{cal production, he must furnish samples of the ingredi-
ents of which his composition consists. These should
besecurely packed,theinventor'sname marked on them,
and sent by express, prepuaid. Small models,from a dis-
tance,can orten be sent cheaper by mail. The safest
way to remit money is8 by a draft, or postal order, on
New York, payable to the orderof MUNN & Co. Persone
who live in remote parts of the country can usually pur-
chase drafts from their merchants on their New York
correspondents.

Foreign Patents.

The population of Great Britain is 31,000,000; of France,
87,000,000 ; Belgium, 5,000,000; Austria, 36,000,000; Prussia,
40,000,000,and Russia, 70,000,000. Patents may be securea by
American citizens in all of these countries. Now is the
time, when business is dull at homae, to takeadvantage of
these immense foreign flelds. Mechanical improvements
of all kinds are always in demand in Europe. There will
never be a better time than the present to take patents
abroad. Wehave reliablebusiness connections with the
principal capitals of Europe. A large share of all the
patentssecured in foreign countries by Americansare
obtained through our Agency. Address MUNN & Co., 37
Park Row, New York. Circulars with full information
on foreign patents, furnished free.

Coplies of Patents,

Persons desiring any patent {ssued from 1836 to Novem
ber 26,1867, can be supplied with officialcopies at a reas-
onable cost, the price dependirg upon the extent of draw
ings and length of specification.

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

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

‘When ordering copies, please to remit for the same as
above, and state name of patentee, title of invention,and
d ate of patent. Address MUNN & Co.,Patent Solicitors
87Park Row, New York.

MUNN & Co. will be happy to see inventorsin person,
at their office, or to advise them by letter. Inall cases,
they may expect an honest opinion. For such consulta-
tions, opinions, and advice, no charge i3 made. Write
plain; do not use pencil or pale ink; be brief.

All business committed to our care, and all consulta
tions, are kept secret and strictly confidential.

In all matters pertaining to patents, such as conducting
interferences,* procuring extensions, drawing assign-
ments, examinations into the validity of patents, etc.,
special care and attentionis given. Forinformationand
for pamphlets ot instruction and advice

Address

MUNN & CO.,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Corner F and 7th
Streets, opposite Patent Office.

Advertisements.

RATES OF ADVERTISING.

Back Page = = = = « =« « $1.00a line.
Inside Page = = = = = = 75 cents a line.

Engravings may head advertisementsat the same rate r er
line, by measurement, as the letter- press.

NOTICE

Is hereby given to parties making Punching Presses with
Automatic Stop Motion, and to parties using machines
of this kind not of our manufacture, that they are
infringing a patent granted to De Grasse Fowler and
George Fowler, April 17th, 1855, since extended twenty-
one-years and now {n our possession. ‘I'he following is
the claim of the inventors:

‘ Combining, with the slide and shaft of a po wer-press,
and the wheel,by means of which thesaid shaft is caused
to revolve, a mechanism which operates automatically
to disconnect the said wheel from the shaft at a certain
point after one revolution.”

THE STILES & PARKER PRESS CO.,
Middletown, Conn.

MARSHBANK’S PATENT CUPOLA will
melt more iron, with less coal, than any cupola
invented. Send for Descriptive Circular to

GEORGE ¥. WEAVER, Jr., Harrisburgh, Pa.

UNCHING o et AN Ch RS

DROP PRESSES. Misorarows, Corxe 07
THE

SCIENCE RECORD
FOR

1873.

A Compendium of the clentific Progress and Discove
ries of the Preceding Year. Illustrated with Stee:
Plate and other Enﬁvmg&. 600 pages,
octavo. ce, §2.

Every person whe aesires to be well informed concern-
ing the Progress of the Arts and Sciences ghould have a
copy of SCIENCE RECORD FOR 1873. It will be a most in-
teresting and valuable Book, and should have a place in
every Household, in every Library.

" 600 psi.gels.()cmvo. Handsomely Bound. Many Engrav-
ngs. Price, $2.

gent by mall to all parts of the country, on receipt of
the price. A liberal discount to the trade and to can-
vassers. Forsale at all the principal Bookstores.

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

THE SCIENTIFIC AMERICAN will be sent one yea
and one copy of SCIENCE IN.CORD FOR 187, op
receipt of $4-50.

SCIENCE RECORD FOR 1872, uniform with the
'\bove.fPﬂce $2. Library binding, 85.50
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TO MANUFACTURERS OF CAST IRON, and Wrought
Iron and Cement Water Pipe, also of ﬁydrnnts, Stop
Cocks, Gates, &c., &c.:

“ The Board of Water Commissioners of the City of

Yonkers '’ request such manufacturers to send, by cir-

cular or otherwise, information as to the kind, quality,

&c., of their manufacture—also the cost delivered at

Yon kers—all to be suitable for high pressure, Address

“BOARD OF WATER COMMISSIONERS,” care of

‘Wu. H. DoTy, City Clerk.

ILICATE OF SODA,
éhlorlde of Calcium,

Soluble or Water Glass,

Nickel Salts and Anodes,
Black Oxide Manganese,

Hydrofluoric Acid,
Pure Acid: and Metallic Oxides,
Ground and Lump Fluorspar,
Ground and Lump Fels(far,
round and Lump Flint and Silex,
Ground and Lump Black Lead,
Soap Stone, Mineral White and Corundum,
Wolfram, Chrome, and Ttanium Ores,
Carbonates of Baryta and Strontia,
Nickel, Antimony, Tin, Bismuth, Cadm{um, metals,
For sale by us in quantitiea to suitUpurchasers.
L. & J. W. FEUCHTWANGER,
Chemists and Importers, 55 Cedar St., New York,
Publishers of Treatises on Gems, Silex, Fermented
Liquors and Nickel.

MACHINERY

For Sale.

WE HAVE FOR SALE, at

Reduced Prices,

a large lot of Second Hand Machinery,among which are

MILLING, STOCKING, NUT BORING, QUICK
RUNNING, SMOOTH BORING MACHINES, PUNCH
PRESS, FOUR SPINDLE DRILLING PRESSES,
EIGHT FOOT WOOD PLANER, &c. &c.

& Send for Catalogue to

SHARP’S RIFLE M’F°'G COMPANY,
Harttord, Conn.

EVERYBODY INTERESTED

MECHANICAL
DRAWING

SHOULD HAVE THE

PRACTICAL DRAUGHTSMAN'S

Book of Industrial Design, and
Machinists’ and Engineers’
Drawing Companion,

Forming a Comyplete Course of Mechanical,
Engineering, and Architectural Prawing. From the
French of M. Armengaud the elder, Professor of De-
sign in Conservatoire of Artsand Industry, Paris, and
MM. Aricengaud the younger, and Amoroux, Civil
Engineers. Rewritten and arranged with additional
matter and plates, selections from and examples of the
most useful and generally employed mechanlsm of the
day. By William Johnson, Assoc. Inst., C.E. Illus-
trated by fifty folio steel plates, and fifty wood cuts.
Anew edition, dt0.....cceiiiiiiiiiiiiiiiiiiiiene . 810

Amongthe contents are :—Linear Drawing, Deflnitions,
and Problems. Sweeps, Sections, and Moldings, Elemen-
tary Gothic Forms and Rosettes. Ovals, Ellipses, Para-
bolas, and Volutes, Rules and Practical Data. Study of
Projections, Klementary Principles. Of Prisms and other
Solids. Rules and Practical Data. On Coloring Sections,
with applications. Conventional Colors, Composition
or Mixture of Colors. Continuation of the Study of Pro-
jections—Use of Sections—details of machinery. Simple
applications—spindles, shafts, couplings, wooden pat-
terus. Method of constructing a wooden model or pat-
tern of a coupling. KElementary applications. Rules
and Practical Data.

‘THE INTERSECTION AND DEVELOPMENT OF SURFACES,
WITH APPLICATIONS.—The Intersection of Cylinders and
Cones. ‘T'he Delineation and Development of Helices,
Screws,and Serpentines. Application of the helix—the
construction of a staircase. The Intersection of Sur-
faces—applications to stop cocks. Kules and Practical

ata.

THE STUDY AND CONSTRUCTION OF TOOTHED GEAR.—
Involute, cycloid, and epicycloid. Involute. Cycloid.
External eplcycloid, described by a circle rolling about a
fixe: circle inside of {t. lnternal epicycloid. Delinea-
tlon of a rack and pinion in gear. Gearingof a worm
witha worm wheel. Cylindri cal or Sp urGesrlnF. Prac-
tical delineation of a couple of Spur wheels. 'T'he Delin-
eationand Construciion of Wooden Patternsforloothed
‘Wheels. Rules andPractical Data.

CONTINUATION OF THE STUDY OF TOOTHED GEAR.—
Design fora pairof bevel wheels in gear. Construction
of wooden patterns for a pair ot beveled wheels. Invo-
lute and Helical Teeth. Contrivances for obtaining dif-
ferential :lovements. Rules and Practical Data.

ELEMENTARY PRINCIPLES OF SHADOWS.—Shadows of
Prisms, Pyramids, and Cylinders. Principles of Shading.
Continuation of the Study of Shadows. Tuscan Order.
Rules and Practical Data.

APPLICATION OF SHADOWS TO TOOTHED GEAR.—AppIi-
cation of Shadows to Screws. Application of Shadow to
%]?oller and its Furnace. Shading in Black—Shadicg in

olors.

THE CUTTING AND SHAPING OF MASONRY.—Rules and
Practical Data. Remarks on Machine Tools.

THE STUDY OF MACHINERY AND SKETCHING.— Various
agpllcatlons and combinations: The Sk tching of Ma-
chinery. Driliing Machines; Motive Machines; Water
Wheels. Construction and Settin,
Delineation of water wheels, Design of a water wheel,
Sketch of a water wheel; Overshot Water wheels,Water
Pumps; Steam Motors; High-pressure expansive steam
engine. Details of Construction; Movements of the
Blutnbutlon and Expansive Valves; Rules and Practical

ata.

OBLIQUE PROJECTIONS.

PARALLEL PERSPECTIVE.

TRUE PeRSPECTIVE.—Elementary principles. Applica-
tions—tour mill driven by belts. Description of the
mill. Representation of the mfill in perspective.

EXAMPLES OF FINISHED DRAWINGS OF MACHINERY.

up of water wheels,

& The above, or anF of my Books, sent by mall, free
of postage, at the publication prices.

My new and revised CATALOGUE OF PRACTICAL AND
ScreNTIFIC BOoOKs—96 pages, 8vo.—sent free to any one
who will furnish his address.

HENRY CAREY BAIRD,

[NDUSTRIAL PUBLISHER
406 WALNUT STREET, Philadelphia.

SCALE IN STEAM BOILERS

3% in. thick adds 50 per cent to cost of Fuel; Scale 3 in.
tﬁlck adds 150 per cent to cost of Fuel, and causes the
IRON TO BECOME ALMOST RED HuT befure it can make
Steam: Removal and Prevention of cale saves FKuel
and Repairs,-and avoids Explosions. THoMAs's FLUID
TANNATE OF SODA DISSOLVES SCALE, and DOES NOT IN-
JURE IRON. It is sold, with directions for use, in Bbls.
500 1b., ¥ Nbls. 250 1b., and ¥4 Bbls. 1251b..at the low price
of 10c. per pound. 1'HiS VERY LOW PRICE admits of its
use in QUANTITY SUFFICIENT TO PREVENT formation of
new Scale, and at same time REMOVE OLD SCALE. It (8
adapted for use in Marine, River Boat, Locomo=-
tive, Portable, and Stationary Boilers of all
descriptions. 1'0 REMOVE SCALE, avout 1 1o. for
each horse power is used for first application—after-
wards, same Or less quantity, as the case may require.
Fortull information, see SOIENTIFIC AMERICAN of May
3d, 1878, page 280, or send for circular. Address orders to

N. SPENCER THOMAS, Elmira, N. Y.

PECIAL—For New List of “SPECIAL MED-
\_) ICAL BOOKS,” with full titles and prices, send Stamp
to 5. R. WELLS, 389 Broadway, New York.

WHO WISH TO RE
(whether patented or not), either by sale of the r rights,

their owners, if brought properly before the public.

VENT

ALIZE PECUNIARY BEN FROM THE
or partnership with capitalists,are invited to send for cur
explanatory circular. Many valuable labor-saving inventions are 1,

EFIT IR INVENTIONS

ing dormant which might realize a fortune for
N. Y. i‘XPOSITION & M'F'G CO.,52 Bro dway, N. Y.

o INVENTORS
> MANUFACTURERS

The Managers of the 42d Exhibition of the American
Institute, of the City of New York, beg to announce,
that the Exhibition Buildings on 2d and 8d Avenues and
63d and 64th Streets, will be open for the reception of
heavy Machinery August 1S8thand for other articles,
September 18t1873. The Exhibition will be formally
opened September 10th.

For particulars, address ‘‘General Superintendent,
American Institute, New York.”

Stereopticon, Hydro-Oxygen;
With slides, photographic and otherwise,—dissolves
perfectly,—fitted for microscope with Zentmeyer-Gund-
lach 1+nses. Inneat box. Will ge s01d veg' low. A splen-

, Cincinnati,O.

You ask WHY we can scll First
Class 7 Octave Piuuos for $2907?
We answer—Itcosts lessthan $300
to make any $600 Piano sold
througi Agents, all of whom make
& 100 per ct, profit,
¥no Agents, but ship direct to fami-
- L lies at Factory price, and warrant

- U™ . 5 Years, &end for illustrated cir-
cular, in which we refer to over 00 Bankers, Merchants,
&c. (some of whom you may know), using our Pianos,
in 44 States and Terrltories, “Pleus: state where you saw
this notice. .

U. 8. Piano Co., 810 Broadway, N. Y.

WOODBURY’S PATENT

Plam@'ng and Matching

y es, Gray & Wood’s Planers, Self-ofling

did instrument. Address H.S.STAFFOR

and Molding Mach!
Saw Arbors, and other woo< working machinery.
8. A. WOODS, {91 Liberty street, N. Y.;
Send for Circulars. 87 Sudbury street, Boston.

WO00D-WORKING MACHINERY.

New and improved Woodworth’s, Daniel’s, and Dimen-
sion Planers, Moulding, Mortising, Tenoning, Snwlnf
Boring, Upright Sha‘)lng Machines, etc. Machine Chisels
and Agxgers. Moulding Cutters and Farmer’s Cele-
brated Patent Matcher Heads and Cutters, con-
tantly on hand and made to order.

IYt. BALL & CO., 26 Salisbury St., Worcester, Masg.

ILLERS AND GROCERS—Gray’s Flour
l and Yeast Company, 60 West 42d St., New York,
Manufacturers of Gray’s Pure Hop Yeast i’owder. for
Famlily and Millers’ use, owners an gnmors of Patent
Right of manufacture of Pure Hop Yeast, Self Raising
Flour, and Gray’s Superior Family ¥lour. .
Agents Wanted. Samples and circulars, 25c. Gray’s
‘Wheat and Yeast Feeder.

NEW and 2d-HAND.-.
Send for Circular. CuAs.PLACE
& CO. 60 Vesey st., New York.

MACHINERY,

Andrew’s Patents.

Noiseless, Friction Grooved, or Geared Holst-
ers, suited to every want.
Safety Store Elevators, Prevent Accident,
Rope, Belt, and Engine break.
Smoke-Burning Safety Boilers.
Oscillating Engines, Double and Single, 1-2to
100-Horse power.
Centrﬂﬁqnl Pumps, 100 te 100,000 Gallons
er Minute, Best Pumps in the World, pass
ud, Sand, Gravel, Coal, Grain, etc., with-
out injugr.
Al Light, 8 mf e, Durable, and Economical.
Send for Circulars.

1
a
‘WM. D. ANDREWS & BRO.,
414 Water Street, N’ew York.

EW & IMPROVED PATTERNS.—MA-
CHINISTS’ TOOLS—all sizes—at low prices.
E.& R.J.GOULD, 18N.J. R. R. Ave., Newark, N. J

QHINGLE AND BARREL MACHINERY.—
Improved Law’s Patent Shingle and Heeding Ma-
chine,simplest and best in use. Also, Shingle Heading
and Stave Jolnters, Stave E?ur.llzers, Heading Planers,
Turners, &. Address TREVOR & Co.. Lockport. N. Y

WORKING CLASS s week susraateea.
$60a week guaranteed.
Respectable employment at home, day or evening; no
capital required; fv "1 instructions and valuable rackage
of goods sent free by mail. Address with 6 cent return
stamp, M. YOUNG & CO,, 16 Cortlandt St., New York.

REYNOLDS’
Turbine Water
Wheels.

30 years’ experience enzbles me

to excelin Gearing Mills of all kinds,
and furnishing them reliable, eco-
nomical Eo wer. Scientific pamphlet
free. GEO.TALLCOT, Liberty
Street, New Yora.

THE HYDRAULIC ROTARY GOVERNOR
secures to Water Wheels exact speed under all possible
conditions, whether simple or the most complex. Uuder
extreme variationsit operates the entire gate in ten sec-
onds. Warranty unlimited. No pay till tested.

JOHN S. ROGERS, Treas., 19 John St., Boston, Mass.

BOILERS

AND PIPES

‘With “ ASBESTOS FELTING ;" saves twenty-five per cent. in fuel.

COVERED

Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 816, 818, 820, and 822 Front Street, New York. g Asbestos in all quantities and qualities for sale.

ATHE CHUCKS—HORTON’S PATENT
from 4 to 36 inches. Also for car wheels. Address
THE E. HORTON & SON CO.. Windsor Locks, Conn.

Niagara Steam Pump.

CHAS. B. HARDICK,
23 Adams st., Brooklyn, N. Y.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of efﬂclenc{, durability and econ-

omy, with the minimum of weight and price. They are

widely and favorably known,more than 1,000 belng in

use. All warranted satisfactory or no sale. Descriptive
circulars sent on apé)lication. Address

HE J. C. HOADLEY CO. Lawrence, Mass.

Liberty st., New York.

Improved

THOMAS LEFFEL.

" Unexcelled in Power for size

and cost, Economical at part gate.
Built in ‘Superiorsatyle. Unequalled
n Duplication of parts at small

outlay,
HE&_MANN & HERCHELRODE
MANUFACTURING COMPANY,
Dayton, Ohio
Send for Circularand Price List.

§AW GUMMERS, Sinile and Dwuble Up
()

sets, Saw Tooth Swages, Mill Dog Holders, Siding
lders, Rallroad Spike Pullers, and Tree Pruners. Send

for circular. G. A. PRESCOTT, Sandy Hill. N. Y.

GREAT REDUCTION IN PRICES

F LE COUNT'S PATENT HOLLOW
LATHE DOGS, and his Machinist Clamps of both
Iron and Steel.
18et of 8dogs,from ¥ to 2 inch, $6:50.

His expanding Mandril 18 a first class tool which has
longbeen needed by every Machinist.
Send for latest circular.
‘W.LE COUNT, South Norwalk, Conn.

ATENTS Sold on Commission. Send for
Circular. E.H.GIBBS & CO., 84 B'dway, cr. Wall St.

ODD & RAFFERTY STEAM ENGINES

and Bollers for Sale—One 15x80 in. Cylinder, with
80 H.P. Tubular Boller and fixtures complete, in perfect
eorder—and one 11x% in. Cylinder, with 0 H.P. Tubular
Boiler, Pump, Heater, &c., complete, has been used only
six months. Address J.C. TODD, Paterson, N.J.

RUIT GATHERER—Having justobtained
apatent on a new and valuable invention for gath-
ering fruit, I would like to sell territory or to arrange
with agents and manufacturers to sell rights on commis-
sion on liberal terms. Address HORACE KELSEY,
Ottawa, Kansas.

FOR SALE--The right to manufacture and
Sell the Patent Stave Grain Baskets in the States of
Ohlo, Pennsylvania, and New York. Said Baakets pro-
tected by numerous patents issued to Horace C. Jones
and others. G. I. BRE WSTER, Appleton, Wis,

FREY’S

SAW GRINDER

‘WillGum and Sharpen Saws
better and in less time than
any otherdevice. Saves files,
tiume and Labor; Shapes mold-
1ngBltts:G-rlnds anapolishes
Metal, &c. &c.

Manufactured by

Frey, Shecklerd Co

ucyrus, Ohio.

ICHARDSON, MERIAM & CO.

Manufaeturers of the latest improved Patent Dan-
els’and Woodworth Planing Machines, Matching, Sash
aud molding, Tenoning, Mortising, Boﬂng, Shaping, Ver-
tical,and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turning Lathes,and various
other kinds of Wood-working Machinery. Catalogues
and price 1ists sent on application. Manufactory or-
oester. Mass. Warehouse, 107 Liberty st, New York. 17

12 Samf‘les sent by mail for 50 cts., that retall quick for
$10. R. L. WOLCOTT. 181 Chatham Square, New York.

$72.00 EACH WEEK.

Agentswantedeverywhere. Business strictlylegiulmate.
Particulars free. Address, J. WoRrRTH & Co.,St.Louis,Mo.

Little Giant.

To Quarriers of Marble, Slate,
and Limestone:

Our Gadder saves directly in stock and labor three
times its cost in a year. It does the work of twenty
men, saves half the channels, and rednces the
business of cutting out buildinig and ornamental

tone to a science. Kor proof of this, we refer to all
the principal marble companies of Vermont,

SULLIVAN ACHINE _COMPANY,
Claremont, N, H,

To FElectro-Platers.

ATTERIES, 'HEMICALS, AND MATE-

RIALS. in sets or single. with books of instruction

for Nickel or Silver Plating,by THOMAS HALL. Manu-

facturing Electrician, 19 Bromfleld Street, Boston, Mass.
Illustrated catalogue sent tree.

t Pleasantand profitable
mPIO)’men for Young & Old,Male
and Female. For particalars, enclose stamp to

3. R. WELLS, Publisher, 389 Broadway, N. Y.

OTIS, SAFETY HOISTING

Machinery.
NO. 348 BROA(}%E’Y, BEOY 0. €O

ANTED! Agents to sell our Rubber Stemps and
WotherNovelt es. Address U.S.MANUFACTURING
COMY NY,97 W. Lombard St., Baltimore, Md.

"T"O FOUNDERIES, Factories, Ropewalks,

&c.—Forsale or lease, blocks of Lots,with bulkhead
waterfront. Low prices,easy terms. S.B.SCHIEFFELIN,
15 East 26th Street, New York.

ANTED—Work for Lathes, Milling and

Screw Machines, Presses, &. G. E. PARKER,
M’f’g of light Machine work in Iron and Brass, 117 & 119
Mulberry Street, Newark, N. J.

O MANUFACTURERS and others—Ww.
HoOPER & Co., Wholesale Com’n and Agricultaral
Agents, doing business with Seedsmen, Druggists, Iron-
mongers, Grocers, &c., in all parts of Ireland, are able to
extend Agencies or to introduce useful Inventions.
References exchanged. 1 FOSTER PLACE, COLLEGE
GREEN, DUBLIN.

Machinery,

Wood and Iron Working of every kind. Leather and
Rubber Belting, Eme: eels, Babbitt Metal, &c.
GEO. PLACE & CO.,121 Chambers 8t, N.Y.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to Y ft. Also, Pat. Couplln%nnd Self-ofling adjustable

GLORGE PLACE & CO.,

Hangers.
121 Chambers Street, New York.

Sturtevant Blowers.

1 10f every size and descrigtlon constantly on hand.
GEORGE PLACE & CO.,
121 Chambers Street, New York.

UERK’'S WATCHMAN'S TIME DE-

TECTOR.—Important for al. large Corporation:

and Menufacturing concerns—capavle of controlling

with the utmost accuracy the motion of a watchman or

gstrolmnn, a8 the same reaches different stations of his

eat. Serdfora Ctrcu:ar.P 0.B Jde.g}UERK,
. 0.Box oston, Mess.

N. B.—This detector is covered bthwo U. S. i’ntente,

Parties using or selling these instruments without au-
thority from me will be dealt with according to law.

OOD-WORKING MACHINERY GEN-
erally. Speclalties, Woodworth Planersand Rich-
srdson’s Patent roved Tenon Machines.
Central, corner Union st., Worcester, Mass.
wT RICHARDSON.

THERBY RUGG &
Agents wanted. Businessentirely

$25 A DAY! new. G.G.SHAW, Biddeford, Me.

sTEEL STAMPS Fleharty & Co.,
& STENCILS. CLEVELAND, O.

Improving the Harbor of San Francisco.

U. 8. ENGINEER OFFICE, 533 Kearney St.
SAN FraNocisco, Cal., May 1st, 1873. }

Sealed proposals, with a copy of this advertisement
attached, will be received unt{l noon, July 1st, 1873, for
the removal of Rincon Rock in this harbor.

Specifications, formns for bids, and all necessary infor-
mation can be obtained at this office.

G. H. MENDELL, Major of Engineers.

g 5 to 50 perday! Agents wanted! Allclasmes of working peo-
3 « U ple, of either sbx, young or old, maké more money at
work for usin tusir spare moments orall the tumo than atanything
Slss. Particularsfroe. Addreas G. Btinson & Co.. Portland. Malna,

© 1873 SCIENTIFIC AMERICAN, INC.

NUNTERQUS TESTS AvVE PRoVED

N.F. BURNHAM'S NEW TURB INE

WATERWHEEL

TOBE THE BESTEVER INVENTED

ADORESS . YORNKN.PA

[?OR SALE or Exchange for a Planer and
Lathe—A 25 H.P. Portable Engine. Good a8 new.

%\ddre%s GEU. E. STAUFFER & CO., East Strouds-
urg, Pa.

UILDERS, Dealers, and Users of Wood-

bending Machinery, patented or not, since March,

1856, unaushorized by the Morris & Heywood Timber

Bending Co., can effect amicable settlement by prownpt

application.”  Licenses granted: Machines for sile.
S. M, BARRETT, Pres.,

cor, Walnut & Front Sts., Cincinnati, Ohlo.

ROPER HOT AIR

ENGINE COMPANY, 70 New Church St.,New York.
1832. SCHENCK’S PATENT.  1871.

WOODWORTH PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma-
chinery, Engines, Boilers, etc. OHN B. SCHENCK'S
SONS, Matteawan, N. Y. and 118 Liberty St., New York.

MPROVED FOOT LATHES,

Slide Rests, Hand Planers, Scro.l Saws
Superior to all others. Selling every where

atalogues free.
N.H. BALDWIN,
Laconia, N.H.

GEAR’S PATENT

VARIETY MOULDING MACHINE

The only simple, complete andreliable Upright Sha%lng
Machine known. Legality of Patents sustalned in Uni-
ted States Circuit Courts. Infringers who do not make
immediate settlements will be prosecuted. I MEAN
BUSINESS. A.S.GEAR,Sole Manufacturer & Proprie tor.
Also Manufacturer and Dealer in all kinds of Machinery
and Mechanical Supplies. 56 Sudbury St., Boston, Mass.

TENONING & SHAPING
MACHINES;

o BAND SAWS,
- SCROLL SAWS,

Planing & Matchinp

, MACHINES, &c.,
For RAILROAD, CAR, and AGRT

N CULTURAL SHOPS, &c.,

& Superior to an; {n use.

J. A.FAY &

Cmcw}un.'omo.

ATTERN & BRANDING LETTERS—SHARP,
Flat or Roundin%Surmces—Lar%e stock. PAVE-
MENT Letters, suitable tor ARTIFICIAL STONE-

WORK. V'ANDERBURGH, WELLS & CO.,
18 Dutch, cor. Fulton St.. New York

FouRTH
CINCINNATI

[ndustrial Exposiiion,

18%73.

OPENS SEPT. 3, CLOSES OCT. 4, 1873.

PROPOSALS for ENGINES and BOILERS.

PRroPosaLs will be received, till June 15, from Steam
Engine Manufacturers,.or the supply for use during the
Exposition, of

FOUR FIRST CLASS STEAM ENGINES,

to furnish power for machinery in motion, each to be
not less than 12 inches in diameter of cylinder. The
prominent display of the Engines is regarded as full com-
gensatio n for the use of the same, and the con tracts will

e award ed to bidders offering the mest favorable terms
as to freight, cost of erection and running.

ProrPosALs will be received, also, for the supply of
BOILERS (for the same length of time) having in the
aggregate 400 horse power.

Address FRANK MILLWARD,
Chairman Machinery Department.

WHALEN TURBINE, No risks to purchaser
Pamphlet sent free. SETH WHALEN. Baliston Sps, N.Y

‘The ract that cnis shafting has 75 per cent greats.r
Strength, & finer finish,andis \roer to gage,thanany other
In use, renders it undoubtedly the most economical. We
are also the sole manufacturers of the CRLEBRATED (OL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.
of the most approved styles. Price lists mailed on appli-
JONES AUGHLINS

eation to
Try street, 2d and 8d avenues, Pittsburgh, Pa.
190 S. Canal g¢., Chlcago.
8tocks of this Shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
GEO. PLACE & COQ., 126'Chambers street, N. Y.
PIERCE & WHALING. Milwauves. Wia.

OODWORTH SURFACE PLANERS,
Planers and Matchers, $350. S.C.HILLS

$125.
51 Courtlandt street New York.
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Advertisements will be admitted onthis page at the rate ot
$1.00 per line ror each insertion. Engravings may
head advertisements at the same rate per line by meas-
urement. as the letter-press.

The valueof the SCIENTIFIC AMERICAN as8 an advertiging

df t be over- 18 ten
times greater than that of any similar journalnow pubd-
ligshed. Itgoes into allthe States and Territories, and is
read in all the princip al libraries and reading-rooms of
the world. We invite the attention of those who wish to
make their business k to the d rates. A dbusi-
ness man wants something more than to see his adver-
tisement in a printed newspaper. Hewants circulation.
1f it i3 worth. 25 cents per line to advertise in a paper of
three thousand circulation, it 18 worth $3.75 per line to
advertise in one of forty-five thousand.

"THE BAND SAW!

Its ORIGIN and
ISTORY, with Engravings of theOLDEST
Ma cmNE.sentgratls Address RICHARDS, LON-

Ttsciy

DON & KELLEY, 22d st. (above Arch), Phlladelphfl
PURE extra large crystals. CONDIT., HANSON 5 Co.
Importers and Manufacturers, Newark,N. J
CASTINGS snd PARTS ol’ MODELS
and Small Tools of all kinds, invaluable
to Inventors and Model Makers.
TALOGUES FREE.

GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass.
MORRIS, TASKER & CO.,
MANUFACTURERS OF
AMERICAN CHARCOAL IRON
Boiler Tubes.
WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

i i
ngﬁg%nm“l?g &Gos&Flttere Supplies, Machinery for
NO. 15 GOLD ST.. NEW YORK.

HAMPION SPRING MATTRESS—The
latest and best improvement. Do you want a
&? comfo! m:)le beld? H%r% it lsb.l Tshe ﬂs:!tﬁs Y
eapést, most popular, and durable g Be
01d'b all lesdlng dealers. No stock com-
plete without it. f composed of tenacious tem-
pered steel aprln 80 united tuat the}ressure is equally
distributed. y moved or ca! t the house.
cgn be lmed. mrned orrolled up like a blanket. Both
yides alike. No frame.no wooden slate, no straps. May
be Usea on floor without bedstead. Ko under bed re-
quired. Needs only half thlckness of hair mattress. The
regular size double bed, 4 ft. 6in. by 6 ft., contains 192
tempered steel upholstery springs and weighs only 25
bs. More springs for your money in this thaninany
other. Warranted nofseless. Any sizes made to order
Send for pictorlal clrculbu. Retall price of double be

heal
easies
in market.

$13. Shipped,ty single bed or quantity, to all parts o
the world Lm»ral scount to thetrade. Agents want.
ed. F. C. BEACH & CO., Makers, 102 Chambers St., cor.

Church New York.

P. BLAISDELL & (0,

MANUFACTURERS OF THE BEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, also other Machinin Tools.

SEND FOR CUTS.
WORCESTER, MASS.

Universal Wood Waorker
Horizontal Sand Up{écﬂ nl; Boring Machines.
McBETH, BL’N”I_‘EL & MARGE*)ANT, Hamilton, Ohio

PORTLAND CEMENT

From the best London Manufacturers. For b¥
JAMES BRAND, 55 ClIff St.. N.
A Practical Treatise on Cement furnlshed for 25 cents

R A. Vervalen’s Brick Machiues,

de at Haverstraw, Rockland Co., N. Y. Making nlne
tenthn of sll the brick usedin the State. Send forcircular.

STEAM

Adapted to every Possible

A. S. CAMERON & Co.l[«

ENGINEERS,
Works, foot of East 23d Street, New York City.

PUMPS,

Duty.—Send for a Price List.

WIRE ROPLE.

JOHN A ROEBLING'S SONS,
MANUFACTURERS, TRENTON, N. J.

OR Inclined Planes,Standin Shlp Rl%

Bridges, Ferries, Stays, or Guys on emcks& Tanes,
Tiller Ropes, Sash Cords o: per and Iron, Lightnin
Conducters of Copper. S la attentlon gl én to holst-
ing rope of all kinds for Mines and Elevators Apply for
circular, givin| rlce and other information _Send for
pnmphlet on ransmlss‘lon of Power by Wire Ropes. A
arge stock constantly on hand at New York Warehouse

No. 117 Liberty street.

ANSOM SYPHON CONDENSER perfects
and maintains vacuum en Steam Engines at cost of

one per cent its value,and by its use Vacuum Pans are

ran with full vacuum without Air Pump. Send to

AL. 51 Chardon St.. Boston, for a personal call, or

he Company, at Buffalo, N.

ANTI LAMINA

reveuls sld reioves scale 1 dSlesll Bsullers—uoes not
njure the Iron. In use over five years. My patent cov-
ers all Hydrocarbons. State Rights for
J.J.ALLEN, Patentee, Phﬂadelpma.l’e.

. Y..for a circular.

SEND FOR BOOK CATALOGUE.
BICKNELL, 21 Warren st.,N.Y.

WIRE ROP

Steel and Charcoal Iron of superior quality, sulta.ble for
mining and hoisting purpoees, inclined planes, tmnsrnls~
sion of power, etc. Also, Galvanized Charcoal & B B for
Ships’ Rigging, Suspenslon Bridges, Derrick Guys, Ferrg
Ropes, etc. A e stock conatnnﬂy on hand from whi

syare cut. JOHN'W . MASON & CO.,
ew York.

JEYOUR S0

STILWELL' S ER
LIME EXTRACTING

HEATER &F'ILTER

STILWELL &BIERCE MF'G.CO.
DAY TON,O.

UPER-HEATERS

Save fuel, and supﬁé DRY steam. Easi anached to
any boiler. Y W.BULKLEY, neer.
98 Liberty ét ew York.

For testing Ovens, Boiler
meters- flues, Blast furnaces,

Super-Heated Steam, Ofl Stills, &c.
Address HENRY W.BULEKLEY,
98 Liberty St., New York.

nnﬁ desired len,
roacway,

gP

BUILDING PAPER!

For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples
snd Circulars, to B. E. HALE & Co., 56 & 58 Park Place, N. Y., or Rock RIvER PAPER Co., Chicago.

=876 to $250 per month, £gTwaere
omale to introduce the GENUINE MPROVED COM-
+MON SENSE FAMILY SEWING MACHINE, This
HMachine will stitch, hem, fell, tuck, qum cord, bind,
a3braid and embroider in a most’ auperlor manner. Price
only $15. Fully licensed and warranted for five years.
‘We wil pay 81,000 for any machine that will sew a
stronger, more bemmful or more elastic seam than
ours. It makes the “Elastic Lock Stitch.” Every
+gecond stitch can be cut, and still the cloth cannot be
I:i ulled apart without tearing it. We pay Agents from
per month and exgenaee, ora commission
hnfrom whlch twice that amount can be made. Address
ECOMB & CO., Boston Mnss., Pittsburgh, Pa.; Chi-
‘t!cago. Ill

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY,
SATIN WOOD, HUNGARIAN ASH, AND
ALL KINDS HARD WOOD,

IN 1L0GS, PLANK, BOARDS, AND VENEERS.
GEO. W. READ & CO.,

Office, Mlll and Yard,186 to 200 Lewis St., cor.6th St., E.R.
r ers b&maﬂ promptly and talthmny executed

or 8t. Louts,
‘Wanted in Crude State—an

ASBESTO tity. Address ROSENT:

SHUSTER, Chatham MIllls, Philadelphia, Pa.

AVELING&PORTER,

ROCHESTER, ENGLAND.

ROAD LOCOMOTIVES

STEAM ROAD ROLLERS

STEAM PLOWS (Direct traction),
TRAMWAY ENGINES,

LOCOMOTIVE CRANE ENGINES,
PORTABLE ENGINES.

Agent—W. C. Oastler

uan-
&

43 Exchange Place, New York.

stamp for Cstalogue and Price List.

%ER\JE :
FALLS

25 0

ST IRC F(\L
y SURTiM rvETooT “ &
L Z
OTHER?Q FREE

OYE’S MILL FURNISHING WORKS
are the largst in the United States. They make
Burr Millstones, orcnble Mflls, Smut Machines, Packers,
Mill Picks, Water ‘Wheels, Pulleys and Geurlng,speclally
adapted to flour mills. Send tor catalo [{
J.T.NOYE & 8ON, Buffalo, N. Y.

PATENTEE AND SOLE

SEND FOR CATALOGUE,

B. F. STURTEVANT.

MANUFACTURER 0

PRESSURE BLOWERS & EXHAUST FANS

72 SUDBURY STREET BOSTON MASS

ILLUSTRATED WITH 4 O ENGRAVINGS.

9

O
Ky

%» AMERICAN
’;(,,,o SAW CO.

No. 1 Ferry 8t.
S NEW YORK. .°»*°
Y 490

, &

\1,0

vé Q ¢’$ g 4@'
S
"@*’x «

EACH’S Scroll Sawing Machines.—Cheap-
est and best in use. For Illustrated Catalo, ue and
nce Llst. send to H. L. BEACH, 90 Fuiton 8t.,

III IUIT;'—J WROUGHT

{RON
BEAMS & G/IRDERS

rp ks Unlon iron Mills, Pivisburgh, Pa.
The attention of Engineers and A.rchnects 18 called
d Wrought-iren Be:

to our improve n Beams and Girders (pat-
ented), in which the welds between the stem
and flanges, which have proved xo objectionable in the

old mode oi manufacsuring, are entirely avoided, we are
repared to furnish all sizes at terms asfavorable ascan
eobtained elsewhere. Fordescﬂptlvemh h address
Carnegle,Kloman& Co, Union Iron Mills, Pittsburgh, Pa.

JAGE’S Water Flame Coal Lime Kiln, with

EMERY WHEEL MACHINERY
for grinding Tools and Metals, gum-
ming Saws,cleaning Casungs,gﬂnd-
ing Planer Knives perfectly stralﬁ
—unequaled for the sterling qualit;

of its material and workmnnehl
the durlbm of eve nart. Ad-
. dress AM T D
COMPANY 93 Liberty 8t New York.

STEAM BOILER AND PIPE

COVERING|

Saves ten to twen! Ny er cent. CHALMERS SPENCE
CO.,foot E. 9th St., .2 1202 N. 2nd 8t., St. Louis, Mo.

coal or wood. No.1 Soft White Lime or Cemen nt,
with use of water. C.D. PAGE, Patentee,Rochester,N.Y.

PORTABLE BATHS.

Address PORTABLE BATH CO.,15 South St.,N. Y.

A BOOK FOR THE PEOPLE.

Underground Treasures.

HOW AND WHERE TO FIND THEM.
ByJu.On'romA.M Prot of Nat. Hist. in VassarCollege.
A Land olde: ics, Specu-

book for 98, Farmers, M
lators,Miners and Laborers,and all.howeveru scientlﬁc
Telling them plainl d'Y how to seek for Mineral Tyeasur
how tinguish, and to know their vnlne.

w t0 recognize,
“ With a bit of window glass, a jnck knife, and comm
the owner of ‘Undeérground Treasures’ can
tmg':hh nearly nll the minerals in the United states.”
ent by mail, post paid, upon receipt of
price. Clrculnrs free.
DUSTIN, GILMAN & CO., Har ford, Cenn.

RON PLANERS, ENGINE LATHES
Drills, and-ether Muchinists' Tools. of superior qual
ity, on hand, and finishing. - For sale low. ¥or Descri]
t{on and Price address HAVEN MANUFACTU

ING CO. New Haven, Conn.
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V. Ca enter Advertisin, nt. Addree
Box?"s, "New York city.” & Axu :

“The Barrison Boiler”

Seven years’ service in some of the largest entablish-

ments in New England and elsewhere, with boflers

r{lng from Fifty to Fifteen Hundred Horse Power,

repeated orders from the same parties, shows that

thls improved generator has taken a permnnent placein
the use of steam,

Fifty Thousand Horse Power have been made and put
In operation with a present steady d

All the surface of the Harrison Boller ls efther steam
generatlng or superheating surface, and when this needs
entire renewal itcar bemade as good as new at an outlay
ofonly one halftha cost of a new bdoiler. It can be taken
out and replaced by merely removing the loose bricks on
the top, without disturbing the fire front or brick work
of the original setting. It 18 most difficult and expensive
to take out and replace the ord nary wrought iron bofler,
which, when worn out, 18 comparatively worthless, and
canscarcely commanda {mrchaﬁer at any price,

As the current repairs to the Iron work uf the Harrison
Boiler must emsnate from the place where it is manu-
fnctured it ls ossible to know just what these repairs
cost. horse power in use,theaverage cost of
repairs for mxs large aggregate amounts only to about
one thousand dollars %er month, which iz les8 than one
per cent per annumiCan so much be said of any other
boiler as srgelr used as this ?

Harrison lers of any size can ordinarily be made
readgetor dellvery, afterorder is given, as fast as they
can lace, the setting costlng no more than
that of he or narywrought iron boiler.

For all information, circulars, etc., application must
be made dlrect to the

RRISON BOILER W%RKS ad,
yf’hllet;riglpmu, Pa.
Mach@nost’s Tools
HEAVY AND IMPROVED,
LUCTOS W, POND, MANUFACTURER

cester,

Wor 288
‘Warerooms, 98 Liberty Street New York.

S1EBBINGS, Agent.
INDEPENDENT

BOILER FEEDERS

SEND FOR ILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.
THE

AMERICAN

Turbine Water Whegl

Has recentl been improved and sub
ected to tl orongh ests by Jarzes
merson, Holyoke, Mass., showing

higher average results than any Tur-

bine Wheel ever known. A fullre-
ort may be obtained of STOUT
ILLS & TEMPLE,Dayton, Obio.

THE TANITE CO.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS, from 1 in. to 3 feet in diam.
The TANITE EMERY WHEEL {8 rapialy taking the place
of the file and the Grindstone. If you wish to make Im-
rrovements in your Fnctoy Foundry, Mill or Shap,
ntroduce our Emery Grin inn Machinery, and note
the saving on F.les, Lahor, and Wages. A judicious use
of Tanite Emery Wheels and Grlndlng Machinery will
more thanrepay the cost in_this year’s work! Nothing
will shape, reduce or remove Metalso cheaply and quickly
as a Tanite Emery Wheel. The cutting points o
are steel,and each minute’s use injures i ts cutting edges.

nnite Emerg Wheel never grows dull'{ Em-
is a substance arder than any metal! We hnve lately
in roduceu half a _dozen new Styles of Mnchlnea for

gor

2 ﬁ‘m(‘} inding. Prices: $15, , $96,
to

70, &
$125, and $175. Bend irculars and Photo-

The Tanite Co.,

Stroudsburg, Monroe Co., Pa.

REYFUS’ transparent Self-act-
ing Ollers, for all sorts of Machinery
and Shafting, are reliable in_all seasons,
saving 15—95 The SELF-ACT=-
ING LUBRICATOR for Lyllnders is
now adopted by over 150 R. R. in the U.S,,
l.ndb hundreds of stationary engines.
ATHAN & DREYFTUS, 108 Libertyst.,N.T.

Workfmg Models

And Experimental Mnchlnera Metal, or Wood, made to
order by NER, 62 Center sf N.Y.

NEW YORK SAFETY STEAMPOWER CO.
30 CORTLANDT-ST., NEW YORK.
SUPERIOR
STEAM ENGINES
AND BOILERS,

Their COMB;
ENGINE AND

solien
peculiarly
apted te all
PUTrpPOSCS res
quiring small
More

“IHH“ |

Wit

r, in usc. Sen
g for illustrated

One copy, one year . $3.00
One copy, six months - 150
One copy, four months - 1.00
One copy of Scientific American for one year, and

one copy of engraving, “Men of Progress” - 10.00
One copy of Scientific Ameriean for one year, and

one copy of ‘“‘Science Record,” for18718 - . . 450

Remit by postal order, draf or express.

The postage on the Scientific American is five cents per
quarter, payable at the office where received. Canad\
subscribers must remit, xith subscription, 25 cents extrp
to pay postage.

Address all leiters and make all Post Office orders or
drafts payable to

MUNN & CO.,
37 PARFK ROW WEW YORF.
HE “ Scientific American ” is lgrl.nted with

CHAS. ENEU JOHNSON & CO.'8 Tenth and
Lombard sts., Puiladelphia aud 59 Gold st. New York,






