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CASEMENT’S PRESSURE REGULATOR FOR FLUIDS.

In describing the invention of which our illustrations de-
pict the construction and principal applications, we deem it
hardly necessary to prefix any extended prefatory remarks
regarding the obvious utility of the type of apparatus to
which it belongs. The advantages of a device by which a
maximum and normal pressure may be reduced for ordinary
continuous employment to any required low degree, while
the full force is susceptible of instant utilization at any mo-
ment: or by which, from a single powerful source of supply,
several deliveries may be effected, all varying in intensity:
will, we think, be clearly apparent.

The points briefly enumerated above constitute the objects
of the present device, and a reference to our illustrations
will render plain tke simple means by which the inventor se-
cures them. Fig. 2, on page 134, shows in section the inte-
*ar machaniom, cnd sodifaotisnae 8 s somuetaye Yeyve-
sented In the other engravings, of which due explanation
willbe made as we progress. A is the pipe which conducts
the fluid from the source of supply, and represents the ap-
paratus used by the inventor in conducting gas, from a na-
tural gas well to his dwelling at Painesville, Ohio, for heat-
ing and illuminayng purposes. Just above the orifice of
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CASEMENT'S PRESSURE REGULATOR FOR FLUIDS.

pipe, A, is coupled a short section of tube, forming a chamber ;
and secured between the couplings by a flange and packing
rings, is a truncated conical diaphragm, B. The latter it is
proposed to make of hardened steel, and also as thin as pos-
sible, while securing the requisite strength,so that its up-
per aperture, which forms a seat for the valve, C, will be
reduced as much as practicable to lessen the area subject to
friction, and thus prevent any liability of the valve to stick.
Valve, C, has a long stem which passes up through a guide,
D. The upper portion of the chamber is closed by a screw
plug, E, which can be readily removed to admit of access to
the interior, and also for the purpose of placing in position
the rings, F, of heavy metal, which serve to weight the
valve.

We will suppose that the gas escapes from its source
under the high pressure of 20 1bs., to the square inch, and
st i eorsh o tikerivtve S veme W » vonsazy prassese
of but one third of a pound. In such case,the weights on
valve, C, would be adjusted to aggregate 19% lbs. It is evi-
dent that, with this force acting in one way opposed to the
greater one coming from the other direction, the amount of
gas corresponding to the difference between the relative
pressures would be that allowed to pass the valve : for should
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the pressure above the valve equal that Delow it, clearly
gravity would bring the valve to its seat, closing the orifice
and preventing further escape, until the pressure above once
more became less than the force acting from below. Hence,
by adjusting the weights, any degree of pressure in the distri-
buting pipe may be maintained. The valve is, of course,
automatic, and, as it is held suspended by the upward cur-
rent, adjusts itself to the quantity of gas demanded, so that,
as a moment’s consideration will show, the sudden extinc-
tion of, say, twenty out of twenty-one burners cannot have
the effect of causing the single one left to flare and sing;
or, conversely, if an additional number of lights be started,
the result is simply to decrease the pressure above the valve
more rapidly, and allow of a quicker flow from below,
which soon restores the proper equilibrium.

The gas, we have stated, passes under the conical valve,
L G SR R R EERSTEEETST S
delivering main, G, depositing in its course any impurities
which it may hold in suspension, which, naturally fallingto
the bottom of the chamber, between the walls of the latter
and the diaphragm, B, are subsequently drawn off by the
cock, H. The shape of the diaphragm and consequent loca-

[For remainder, see page 134.]
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PATENT MONOPOLIES IN CONGRESS,

Another of the overgrown menopolies, which not only
oppress the people but retard the progress of industry in
this country, is now beiore Congress attempting to induce
that body to give it another lease of life. Some forty years
ago, an American residing in England, invented a machine
for forming felt hat bodies, which he subsequently brought
to the United States for the purpose of patenting. Owing
to an informality, his application was 1ejected; but some
years afterwards, the right was granted to Mr. H. A. Wells,
who presented the same machine, modified by one or two
minor chapges. Since 1846, the association owning this
patent have held a complete monopoly of the business, and,
Ly refusing to license others to use the machine (except a
few whom they bought off to prevent opposition to their
last extension),they force all the manufacturers of the coun-
try to send their fur to the ring factories to be manufactured
at ring prices. The actual cost of forming a hat body is
but two cents, and the charge is from six to twenty cents,
showing the enormous profit of from two hundred to one
thousand per cent on every hat of theten million and over
yearly produced in the United States. The actual loss to
the hat makers over what the cost would be, if allowed to
manufacture their own hat bodies, is estimated at over 42
per cent, and against this the trade can do nothing. If any
dealer complains, the ring refuse to make his hats, and his
business is ruined. Several years ago, Wells died, and
since then, for the benefit of his ‘‘ poor” widow, who has
only made $111,000 out of the job thus far, two extensions
were granted. Now, the ring comes before Congress again
and asks for seven years longer, making thirty-five years in
all in which to carry on their monopoly, and this in the face
of the fact that the original form of machine patented by
Wells, is not used and has not been for the past twenty-five
years, but simply serves as a ground for litigation and the
securing of damages forinfringements. The hatters are re-
sisting the attempt with all their influence, and they assert,
that, with this oppressive tax abolished, they could not only
produce more goods, and regain their lost foreign trade, but
sell cheaper,and give their hands employment for the whole,
instead,as is now the case, of only two thirds of the year.

These Wells patents, in common with those held by the
sewing machine combination and the Woodbury planer
ring, are infamous taxes on the people, and as such the coun-
try suffers for want of their abolition. We do not think the
fault lies in our patent system, for the principles on which
our laws are based are primarily the encouragement of the
useful arts and the dissemination of knowledge concerning
the same throughout the community. To foaster their pro
duction upon the ground of expediency, and not of justice,
limited monopolies are granted to the original and irst dis-
coverer, which,in accordance with the value of his invention,
may yield him an ample remuneration for his thought and
labor. Now if the inventor of a valuable article or process
fails within a certain period to gain a just reward, then he
may with justice be granted longer time; but if,on the other
hand, he, or those representing him, succeed in obtaining a
fair and adequate return during the lifetime of the patent,
then there is clearly no reason for continuing the monopoly.

Mr. Sayler,of Indiana,has recently introduced a bill in the
House of Representatives, the object of which is the suppres-
sion of the abuses we have pointed out, but the means taken
are not such as will secure the desired result. It isprovided
that any article made under a single patent may be used,etc.,
by any one on payment of a royalty of 10 per cent on the
market value, and that the user shall secure the patentee by
a $10,000 bond, filed in the Patent Office. The royalty on
patents for improvements, or on inventions covered by two
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or more patents, is to be fixed by the courts, and the same
provision applies to copyrights. The trouble with this meas-
ure is that it strikes both ways; while benefiting the buyer,
it injures the seller. It reduces the profits, perhaps, of the
big corporations, but in like manner those of the smaller in-
ventors whom it should protect. It puts into the hands
of one man, the right to absorb the labor of another, carried
on through years and at great expense, into a slightly im-
proved device, giving the former individual all the profits,
while the real worker must be content with a ten per cent
royaity. Finally, apart from the crudity and ambiguity of
its provisions (for on what basis is ¢ market value,” a fluctua-
ting equivalent varying with loecality, season, etc., to be es-
timated ?), the law is open to the same objections as those re-
lating to usury, as it arbitrarily restricts an individual’s
right to his personal property, and this we believeto be con-
trary to public policy, unless the need be imminent, clear
and apparent, asin event of war.

‘We might urge otherobjections to the act—which we trust
will not pass—but we dismiss it for the present to consider
that which we believe to be the only true remedy to the exist-
ing difficulties. Mr. Sayler,in hisargument, brings forward a
mass of suggestive statistics; the india rubber industry pays
59 per cent on the capital employed, the cabinet organ busi-
ness, 69 per cent, agricultzral implements, 52 per cent. In
seventeen months the capital invested in sewing machines
doubles itself, besides paying all expenses ; and finally comes
the Wells hat manufacture, with the immense profits al-
ready pointed out. Now, with the full comprehension of

| these and other like cases: and there is no reason why a per-

fect understanding of the nature of these grinding ¢ncubi on
the industries of this country should not be afforded us, for
we, in common with other journals, have reverted to the
why, we ask, do Mr. Sayler and
his associates in Congress not strike directly at the roots of
the evils and end them at once by refusing to extend their
existences when the prescribed limits are reached ? This hat
body outrage has been fastened on the country for the last
seven years by an innocent looking amendment tacked on
the end of a bill on the last night of a session. Members
failed to investigate, the measure passed, and the work was
done. In other instances which we might mention, wealth
is unsparingly used, opposition is bought off, professional
talent employed, ‘‘ poor” widows brought out as figure
heads, Congressmen coaxed and cajoled, if not bribed, and,
in fact, every art and tPick of the lobby practised to ensure
the passage of a desired bill—the object of which is simply
to impose additional burden on the backs of the people.

The remedy needed is an enactment which will do away
with these Congressional extensions, which will fix certain
limits to the lifetime of a patent, subject to the discretion
of the proper officials in the Patent Otfice. These limits
should include one extension, to be acceded after careful in-
vestigation and for cause ; but beyond the period so granted,
not a day should be allowed. During twenty-one years, if
the invention be of value, abundant remuneration can be
gained ; and monopolies of half a century’s standing should
be effectually abolished and rendered impossible.

SLIPPERY PAVEMENTS.

It takes but a short stroll along Broadway, during winter
time, to convince one that, excellent as the Belgian pavement
is in many respects, it nevertheless becomes, when well
worn down by use and when covered with snow or ice or
even with thin mud, a prolific cause of falls and injury to
the heavily burdened horses constantly traveling over it.
We know of no statistics which will show the average year-
ly amount lost through animals thus becoming maimed ; but
judging from our own observation and from the isolated
fact that,quite recently, in passing once up and down Brosad-
way on a single frosty day, we counted fifteen falls and four
horses left by the roadside to die, it may be imagined that
the agzregate must reach a considerable figure. The street,
at times, becomes dangerous even to pedestrians in crossing,
and hence doubly perilous for the horses from the insecure
footing of their metal shoes. It would seem that the wooden
pavements now on many of the side streets in this city, offer
great advantages in point of security over roads of stone;
but experience has so proved the unsuitability of the former,
to meet the requirements of a sireet constantly alive with a
heavy traffic, that their use on such thoroughfares as Broad-
way is prectically out of the question. The subject is one
to which we think the attention of inventors might be pro-
fitably turned, and a substantial pavement, combining the
durability of stone with the supporting capability of wood,
produced. In this connection, we notice that an investiga-
tion has been conducted in England, by Mr. William Hay-
wood, engineer and surveyor to the Commissioners of Sew-
ers of the city of London, which mainly consisted in obser-
vations as to the number of accidents befalling horses on
asphalt, wood, and granite pavements. The investigations
extended over fifty working days, and were principally made
during the rainy weather of spring. The granite was found
to be most slippery, the asphalt next so, and the wood the
least. Considered in respect to moisture, asphalt was most
slippery when merely damp, and safest when dry; granite
most slippery when dry, and safest when wet; wood most
slippery when damp and safest when dry. Wood, on
the whole, is less slippery than either asphalt or granitein a
marked degree, it being only inferior to granite when the
pavements were wet, and the difference then between the
wood and the granite being considerable. Of the accidents
most obstructive to traffic, as well as most injurious to
horses, asphalt had the greatest proportion, granite next,

and wood least.
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HERSCHEL, TYNDALL, AND DRAPER ON THE SUN BRAY

Studying the solar spectrum, about the beginning of the
present century, the elder Herschel passed a sensitive ther-
mometer through the successive colors and observed that the
greatest heating effect was not at all coincident with the
brightest illumination. At the violet end of the spectrum,
the heat was scarcely apparent. As thethermometer passed
toward the red, the temperature slow1y increased, the maxi-
mum appearing sometimes in the red, sometimes at a distance
beyond the red, where no rays were visible.

The iuference which he drew from these observations was

that the heating rays were separate and distinct from the
luminous rays and of a lower refrangibility. By the use of
photographic papers, it was subsequently ascertained that
the chemical action of the sun ray appeared to be greater
toward the violet end of the spectrum, the maximum pow-
er apparently residing in the violet or ultra-violet radiations.
Thus, as the rays of high refrangibility diminished in bril-
liancy, they seemed to increase in chemical power, much as
the rays of low refrangibility increased in heazing power
with their lessened brightness. Hence arose the belief,
which the scientific world has generally entertained of late
years, that the solar radiation was triple in constitution, and
80 likewise the emanations from other self-luminous bodies.
A favorite illustration of this view has been a cable woven
of three strands, which were regarded as being separated by
the prism into three independent yet slightly overlapping
spectra : a visible spectrum culminating in the yellow; a heat
spectrum at the red end and beyond the red; and a chemical
spectrum chiefly in and beyond the violet.
In the spectrum produced by a prism of flint glass and
prisms of highly refracting gems, the greatest heat was
found below the red; with a crown glass prism it was asso-
ciated with the pale red; with a prism filled with alcohol it
appeared in the orange; while a prism of water gathered the
heat chiefly in the yellow. Yet in spite of the evident con-
nection which these facts would seem to point out between
the position of the heat spectrum, so called, and the nature
of the prism employed, no attention was paid to the sugges-
tion, made by Dr. Draper as early as 1844, that the phenom-
ena observed must be due not 1o any inherent propervy of
the sun ray but to the prism, which crowded together the
rays of the red end of the spectrum and greatly dispersed
those of the blue and violet portion. In other words, the
red end of the spectrum is warmest as the earth is warmest
at the equator, not because the heat rays tend chiefly to
that region, but because a greater number of solar emana-
tions fall upon a given area there.

Perhaps the person who has been most influential in giv-
ing currency to Herschel’s error is Professor Tyndall. In
the eighth of his classic lectures on * Heat, considered as a
Mode of Motion,” he illustrates the subject with characteris-
tic force and felicity. Using the thermo-electric apparatus
devised by Melloni, he brings to bear upon the face of the
pile the spectrum of electric light passed through a prism
of bisulphide of carbon, and says: ‘I turn the handle and
the slit gradually approaches the violet end of the spectrum ;
the violet light now falls upon the slit, but the needle does
not move sensibly. I paas on to the indigo, the needle is
still quiescent; the blue also shows no action. I pass on to
the green, the needle barely stirs; now the yellow falls upon
the slit; the motion of the needle is now, perhaps, for the
first time visible to you; but the deflection is small, though
I now expose the pile to the most luminous part of the spec-
trum. I will now pass on to the orange, which is less lu-
minous than the yellow, but you observe, though the light
diminishes, the heat increases ; the needle moves still farther.
I pass on to the red, which is still less luminous than tl:e
orange, and you see that I here obtain the greatest thermal
power exhibited by any of the visible portions of the spec-
trum. The appearance, however, of this burning red might
lead you to suppose it natural for such a color to be hotter
than any of the others. But now pay attention. I will cause
my slit to pass entirely out of the spectrum, quite beyond
the extreme red. Look to the galvanometer; the needle
goes promptly up to the stops. So tLat we have here a heat
spectrum which we cannot see, and whose thermal power is
far greater than that of any visible part of the spectrum. In
fact, the electric light with which we deal emits an infinity
of rays which are converged by our lens, refracted by our
prism, which form the prolongation of our spectrum, but
which are utterly incompetent to excite the optic nerve to
vision. It is the same with the sun.”

Subsequently Professor Tyndall, by means of a prism of
rock salt, determined a heat curve in the region of the dark
rays below the red, which, as he expresses it, *‘suddenly
shoots upwards in a steep and massive peak, a kind of Mat-
terhorn of heat, which quite dwarfs by its magnitude the
portion of the diagram which represented the visible radia-
tion.” The same teaching was represented in the American
lectures, the “Matterhorn” diagram occupying page 148 of
Appleton’s edition of the lectures. These lectures, it will be
remembered, were delivered many times among us during
the winter of 1872-3.

In the month of August, 1872, Dr. Draper published, in
the leading scientific periodical of Great Britain, a memoir
(a digest of which was shortly after given in the SCIENTIFIC
AMERICAN) on the distribution of heat in the spectrum, in
which he not only repeated his belief that the method em-
ployed by Herschel and subsequent investigators must ne-
cessarily lead to incorrect results, but furnished an over-
whelming array of observations disproving them. As for
Professor Tyndall’s estimate of the proportions of heat on
the two sides of the “ extreme red,” he held that “ they were
valueless for lack of care in determining the point of divis-

ion.” The red light shades off gradually, so that it is almost
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i ossible to tell where it really comes to an end. “A lin-
€2 thermopile, such as is commonly used, is liable under
these circumstances to give deceptive results; and any error
in its indications counts in a double manner; it not only di-
minishes the value of one¢ spectrum, but adds that diminu-
tion to the value of the otlier.” Thus an error of only two
millimeters in estimating the position of the extreme red
would have taken so much from the invisible and added it
to the visible that the two would be brought to an equality ;
then the slightest turn of the screw, that carried the pile
toward the dark space,would have given a preponderance to
the visible. ““Itis obvious, therefore, that there cannot be
certainty in such measures unless fixed lines are resorted
to as standard points.”

This done, the destruction of Tyndall’s position is com-
plete. The optical center of the spectrum is the ray which,
according to Angstrom’s determinations, has the wave
length of 5,768. Now if the rays on two sides of this line
be brought to seperate foci and their thermal effects care-
fully measured, it is obvious that any excess of heat at either
end of the spectrum will be speedily detected. By an in-
genious apraratus described at length in the memoir, Dr.
Draper did so compare the heating power of all the less re-
fragible rays with that of all the more refrangible, using
prisms of various material, and making some hundreds of
observations on an unclouded sun. Taking 100as the stand-
ard for the heating power of the entire spectrum, the mean
of four sets of measures, with a prism of rock salt, gave 53
for the heat of the more refrangible region, and 47 for the
less refrangible. Another series of three sets gave for the
two regions 51 against 49. With a prism of flint glass, two
series, one of ten set3 of measures and the other of eight,
gave respectively 49 to 51 and 52 to 48. Two series of the
same number of experiments with a prism of bisulphide of
carbon gave 52 to 48, and 49 to 51, respectively for the more
refrangible and the less refrangible rays. With a quartz
prism, twenty-seven experiments gave 49 to 51; while an-
other set of twelve gave 53 as the mean for the more refran-
gible and 47 for the less. These are given as fair examples
of results obtained by a multitude of experiments during sev-
eral mouths, including winter and summer. The heating
powers of the two halves of the spectrum show such closs
correspondence that we may safely follow Dr. Draper’s lead
and impute the differences to errors of experimentation.

The second memoir on chemical action of the spectrum,
published in December, 1872, proves even conclusively that
every part of the spectrum, no matter what its refrangibil.
ity may be, can produce chemical changes: and that the
‘“actinic curve,” so-called, does not represent any peculiari-
ties of the spectrum, but simply the habitudes of certain
compounds of silver. Asalogical consequence,the suppesed
triple constitution of the sun ray must be dropped among
the myriad other dead delusions that mark the onward course
of Science, as the skulls of perished camels mark the course
of a caravan. There is in the sun ray neither light nor heat
nor chemical power, as such, but simply vibrations, which,
when stopped, may manifest themselves in one or other or
all of these phases of phenomena according to the nature of
the extinguishing substance. “ The evolution of heat, the
sensation of light, the production of chemical changes, are
merely effects, manifestations of the motions imparted to
ponderable atoms.”

It was a matter of surprise to many that, during his lec-
tures here, Professor Tyndall did not so much as mention
these important researches, not even to question the just-
ness of Dr. Draper’s conclusions. It is perhaps still more
surprising that he has since as carefully refrained from pub-
licly discussing them, yet still continues to teach the old
doctrine.

It would be asking too much, perhaps, to expect Professor
Tyndall to reconsider his subject in the face of the numer-
ous and imperative engagements, that had been made for
him here, but surely time enough has since elapsed to allow
him to do so. The omission of any reference to Dr. Draper’s
later work, even in a foot note in the edition of the lectures
published by the Appletons, might be excused for the same
reason. But what can we think,when the English reprint re-
tains the old teachings without the suggestion of a doubt in
regard to their correctness? To put itin the mildest form,it
places Professor Tyndall in a slightly equivocal position for
one who boasts himself an unprejudiced seeker after truth,
for the truth’s sake.

It is reported that, when his attention was called to Dr.
Draper’s researches, Professor Tyndall—repeating his favor-
ite Alpine figure—said that his investigations had raised
such a Matterhorn of heat at the red end of the spectrum
that it was impossible to get over it, short of a year at least.
'ihe year has passed; is there still a Matterhorn of pride to
be surmounted ?

WHITWORTH STEEL.

Sir Joseph Whitworth has recently published a valuable
work, in which he gives an exhaustive account of his method
of casting and rifling steel guns. It will be remembered
that,some time ago,we pablished an account of the remarka-
ble performances of the nine pounder cannon of the above
inventor, and also referred to the crucial test caused by the
explosion of 13 1bs. of powder in a cylinder of fluid com-
pressed steel, in which no other opening was left save that
of the vent. The cyliader was a copy of the breech of the
nine pounder gun, and it was estimated that the strain would
be six times greater than if the shot were allowed to leave
the piece. The projectile was screwed in, and the charge
fired. Although all the gas escaped through the vent,which
was thereby enlarged from one to two tenths of an inch, no

alteration could be detected in the external or internal di-
mensions of the cylinder.

In explaining the nature of his steel, the author states
that it is impossible to cast a large gun of highly caibon-
ized steel that can be relied upon as perfectly sound. With
asmall amount of carbon in its composition, Lowever, the
metal becomes so ductile that it will elongate under pres-
sure from 30 to 30 per cent before breaking, and then will
not tly in pieces, but only bulge and tear. To obviate the
defect of honeycombing in steel of this description, recourse
was had to extreme pressure upon the metal while in a fluid
state, equal in some cases to twenty tuns per square inch,
As a measure of the quantity of air expelled by this process
and the consequent improvement in density aud soundness,
it ig stated that, within five minutes aftzr the application of
presture, the fluid column will be shortened by an inch and a
half per foot of length; and drawing out and forging de-
velopes,in a still higher degree, the strength of the material.
It is cast in hollow cylinders, for reasons connected with
rapid cooling and the more complete exclusion of air, and
is manufactured in thirteen qualities,ranging from a tensile
strength of 40 tuns per square inch to one of 72 tuns, the
ductility at the two extremes being respectively 32 and 14
per cent.

The invention is of the highest importance, not only in its
application to weapons of war, but to the more useful im-
plements of peace. For steam boilers and railroad axles, it
would seem that steel of such extreme strength must be in-
valuable.

O r—
A PAPER AND GLASS DEBATE.

A correspondent sends us a couple of interesting questions,
which, he informs us, are to be the subject of a debate, re-
lating to the merits of paper and glass. The firat is: “ Pro-
viding we Lad no paper, what other substances may be men.
tioned that would take its place?” and the second, ‘‘ Provid-
ing we had no glags, what are its poseible substitutes?” Of
course the idea is to bring out, in the present connection, not
names of substances which may be advantageously used in-
stead of the above named almost indispensable materials,but
of such a3 we probably would employ (and of many of which
in fact our ancestors did avail themselves) did glass or paper
cease to exist or become unattainable. The case is imaginary
but leads to much instructive thought.

In lieu of glass, we can find materials suitable for window
panes, for drinking vessels, and in some cases even superior
to it for small lensss, but nothing that combines all its pro-
perties, or is capable of its ready manipulation into desired
forms. For windows, perhaps the best substance other than
glass is:imple mica, which may be readily split from the
rock in thin translucent sheets. It is now used for doors of
stoves, to protect paper shades around gas lights, and in
other common employments. The Romans filled their win-
dows with lupis speculiris, a fossil of the class of mica,which
is readily cloven into thin smooth lamine. The same sub-
stance is found in the Island of Cyprus, in masses a foot in
breadth and three inches in thickness. It is used for the
construction of hot houses, and for the protection of delicate
plants. Up to the present day it is also much employed in
Russia, in place of glass for windows.

Horn cut into sheets is still used for lanterns, and for
drinking vessels, and, if made sufficiently thin, would an-
swer for illuminating purposes. Oiled linen or other fabric,
similar to that now used by draftsmen for tracing, would
also be available, and so would very delicate sheets of india
rubber. Skins, prepared like parchment or vellum, would
be translucent though not transparent. elatin, Lowever,
might be treated with bichromate of potash so as to be in-
soluble, and if it would stand the weather would give quite
clear window lights. Collodion films, we should imagine, if
made thick enouzh, could also be used for the purpose, as
also animal membrane.

In addition of mica, the mineral kingdom offers a variety
of substances. Tlere is the Brazilian pebble, a species of
quartz, now used in an immense extent for spectacles and
otherlenses. We have seen perfect spheres of this mate-
rial three inches in diameter, withvut a ringle speck or flaw
to blemish its*complete transparency. Rock crystal and other
varieties of quartz might also be emj loyed, if means could
devised to cut them properly; so could plates of selenite, of
thin alabaster,or even of rock salt, though the latter would
not be very durable. Some shells are sufficiently thin to be
translucent, and ivory could be made into plates having the
same property. Amber would be transparent enongh but
difficult to obtain while,like ivory it would be rather costly.
Large leaves of trees, if chemically treated, might have their
texture preserved and serve to cover windows if other means
failed; or if the dwelling were located in polar latitudes,
one might follow the exampie of the Esquimaux and use
blocks of clear ice.

In recalling substitutes for paper, many of the materials,
suggested in place of glass owing to their translucency,would,
from their flexible nature, answer even more suitably for
writing purposes. Such is evidently the case with parch-
ment, membrane, cloth, horn, rubber, collodion, or gelatin
sheets. We might go back to graven tablets, like tie Moa-
bite stone, or write with the stylus upon wax, as did the an-
cients; in fact,there are numberless modes of inscribing our
thoughts on solid substances. But paper has a multitude of
other uses, especially in these days of paper clothing, paper
furniture, paper churches, and paper money. Hence mate-
rials are needed with more of its attributes than simply its
use as a vehicle for the dissemination of our ideas. The tame
source of supply,open thousands of years ago,is still at hand,
for the papyrus tree flourishes yet in Egypt and Sicily. The

bark of the common white birch may also be employed ; or
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by ingenious machines we can cut shavings of fine grained
wood to serve in place of hangings fcr our walls. Sheets
of metal,rolled to almost infinite attenuation,would,however,
probably form the most favored substitute. About two years
ago the Upper Forest Tin Works, in Wales, rolled the most
delicate sheet of iron ever made. The metal was worked in
a finery with charcoal and the usual blast, then forged into a
bar, and finally passed through the tin rolling mills. When
finished, the sheet was 10 inches by 5} inches in dimensions
or 35 inches in surface,and weighed but 20 grains. It would
require 4,800 such layers to make up a mass one inch in
thickness. Letters have been sent across the Atlantic on
iron thinner than ordinary paper,and nearly as light. Steel,
iron, and copper could thus be pressed into service; and
where flexibility was necessary, probably alloys could be
made to answer the purpose.

&
L 4

SCIENTIFIC AND PRACTICAL INFORMATION,

A TEST OF THE AUTOMATIC TELEGRAPH.

A public test of the automatic system of telegraphy re-
cently took place on a single wire between this city and
Washington. The matter transmitted was the President’s
late message, with the Spanish protocol attached, number-
ing 11,130 words, it having been selected in consequence of
the declaration that its transmission over eight wires by the
Western Union Company, on December 2, 1873, was a fact
unparalleled in telegraphy.

The President of the Automatic Telegraph Company sub-
mits a report, which is corroborated by the testimonials of
various well known gentlemen who witnessed the trial, to
the effect that the entire document was copied complete in
New York in 58 minutes from the time of the beginning of
the sending in Washington. ‘Ten perforators, thirteen copy-
ists, and two Morse operators were employed, as against
sixteen expert Morse operators by the Weste:u Union people.
The average pay of perforators and copyis's is $40 per
month ; of operators, $100.

A NEW ACOUSTIC PYROMETER.

It will be remembered that,some time ago, we gave an ac-
count of an acoustic pyrometer, devised by Professor Mayer,
of the Stevens Institute. The principle on which the instru-
ment is based is the variation of the length of a sonorous
wave in air,when the temperature of the latter is changed.

Mr. Chautard states,in Les Mondes, that in his opinion the
method proposed by Dr. Mayer is difficult in application, and
he suggests the following arrangement as more suitable for
practical requirements:

The sound is produced by the aid of an organ tube, Ut 4,
for example, disposed with reference to a resonator which is
put in relation with the two branches of a Konig improved
interference apparatus. To the movable branch is attached
a long tube of copjer,which enters the furnace or other lo-
cality, the temperature of which it is desired to determine.
This tube returns on itself and comiounicates with a small
manometric capsule. The fixed branch of the apparatus is
terminated by another capsule, which, like the first, is iu re-
lation with the same source of heat. The arrangement is
completed by a revolving mirror, in which the state of the
flawe is seen.

Thus disposed, if the pipes which separate the resonator
from the capsules each contain an equal number of half wave
lengths, the flame will be edentulated ; in the contrary case,
the indentations will diminish,and this as much more as the
difference of length of the tubes is mose nearly equal to an
unequal number of half wave lengths. In the iatter event,
the flame takes,in the mirror, the aspect of a ribbon; and by
noting the changes in its appearance the calorific state of the
airin the tube in the furnace is determined. If the tem-
perature is elevated, the length of wave augments, and a
clearly defined interference is shown by the flame in the mir-
ror. If,during the continuance of the evperiment, the mova-
ble tube be gradually elongated, it will be easy to bring the
flame back to its primitive state, that is, to cause the inden-
tations to re-appear. Then, by the aid of a scale previously
determined and empirically translated ioto thermometric
degrees, the degree of temperature in the tube can be easily
noted.

————— et A ) P e
TO NEW SUBSCRIBERS.

All subscriptions to the SCIENTIFIC AMERICAN will be
commenced with the year, unless persons, at the time of re-
mitting, request to the contrary. Nearly all subscribers
preserve their numbers for binding; and in most cases where
subscriptions are received during the first quarter of the
year, if the back numbers are not sent, they are subsequently
ordered. To save both the subscribers and ourselves trouble,
the back numbers from January 1 will be forwarded, unless
we are advised to the contrary. This course will be pur-
sued till April 1, after which date the paper will be sent
from the time of receipt of remittance; but subscription.
may commence at any time, at the request of the subscriber,
The above regulation applies only to those who give no in-
structions, at the time of remitting, as to when they de-
sire to commence.

(. D. says: ““I think there is a great deal of humbug
about the Troy chainmakers, in the paragraph from the Troy
Times. Any good smith can make chain,and England is full
of them ; they would be glad to get one half of the wages
mentioned.”

A CORRESPONDENT, O. A. O., reports that in Sekastopol,
Cal., from November 1, 1873, to January 14, 1874, the enor-
mous quantity of 33 inches of water fell, in the form of rain
and snow.
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IMPROVED MOVABLE TEETH FOR SAWS,

The novelty of this inveation consists, first, in punching
out only the central partof the lower half of the circular
shanks, then cutting off the remaining segment at d; it is
thus rendered elastic, and may be sprung laterally, so that
the V on the inner edge of the socket may enter into the
corresponding groove cut in the edge of the shank, as shown
in the tooth at the left hand of the engraving. It will be
seen that, if the said tooth were turned in the direction to
elevate the point, the circular ghank would be rolled out of
the socket, the butt of the tooth, ¢, passing to the opposite
side of the plate; also, were the point turned down so that
the butt, ¢, would pass the
shoulder, a, then the butt,
¢, would spring into line
with the plate; then the
tooth must be struck on the
back, at b, light succexssive -l
blows with a hammer, un- - ’
til the shoulders meet. To
remove a tooth from or to [iicad
insert it into a socket, the l
corresponding movements
must, of course, be made;
and to effect the object, a
common hammer only is
required. The shanks are ) t
milled to the size of the
sockets and given a spring
temper; the tooth is next
laid on an anvil and struck
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with a hammer on the side §
and near the inner circle, §
so as to open the space ;:(

A

where it has been cut, at
d, and make the shank
larger than the socket.
T'he segment or spring of
the shank is left just strong
enough to cause the necessary friction to hold the tooth
firmly in position, and it readily conforms to the size of the
socket, always making a perfect fit when turned into place.

Some of the advantages claimed for this new mode of con-
struction are: A more perfect interchange of teeth ; being so
strong and stiff, the saw will be the same in every respectasa
saw with solid teeth : and the saws afford twice as much stock
for wear, as those heretofore made, and are said to be fifty
per cent cheaper to the consumer.

Patented in the United States and Canada through the
Scientific American Patent Agency, by W. P. Miller.

For further particulars address R. Hoe & Co., 29 and 31
Gold street, New York city.

HILF'S IRON PERMANENT WAY.

We extract from Engineering the annexed illustrations of
a system of iron permanent way, recently designed and in-
troduced on the Nassau State Railway, in Germany, by Mr.
Hilf. About 65 miles of line have been Jaid, and we un-
derstand that the cost of maintenance has been scarcely one
third of that for ordinary permanent way. The invention
consists in iron longitudinal sleepers to which the rails are
secured, the gage being maintained by the bolts passing
through the web of rails. The latter, shown in section in
our engravings, are of Bessemer steel, and for the Nassau
railways were made in lengths of 19 feet
8} inches each, weighing 48 1bs. to the
yard.

The mode of fastening rails and sleepers
is clearly represented in Fig. 1. The for-
mer are notched only at the ends and are
secured by a bolt, «, placed on one side to
avoid longitudinal displacement. b is the
tie rod, two of which per length of railare
used. The entire structure weighs 232:64
lbs. per yard, and its entire cost, in Eu-
rope, is estimated at about $7.50 per simi-
lar distance. In Fig. 2 is represented the’
drainage adopted in connection with the
system. A peculiararrangement of switch
is employed, the characteristic of which is
that the center is not between the twolines
of rails, but within the line, so that two
frogs are saved.

The combination is such that a train may
pass from one line tothe other in either
direction, or,by another setting of the points, may remain on
the same rails.

L7 v

Oil Notes.

Apropos of oil, especially petroleum, the following facts
gleaned from the pages of the National Oil Journal,are quite
novel and of considerable interest :

There have been several articles going the rounds of the
press, strongly recommending, to farmers and others, the
use of crude petroleum as a cure for the grub or borer. It
is suggested to apply the oil with a brush to the trunk or
bark of a tree. To this our contemporary registers a very
strong objection; and while admitting that petroleum is
useful for burns, scalds, corns, sore throat, consumption,
fleas, bed bugs, and as a cockroach exterminator, he remarks
that there is a point where the utility of the proluct ends,
and that is just before it is rubbed on fruit trees. The editor
has tried it,and finds that every leaf is killed in a single day,
while there is little doubt but that the same result would
follow the application to the bark.

Some time since, we referred to a number of compounds

sold throu~rhout the country as non-explosive oils, but which
really wers very dangerous, and of course a fraud on the
public. A curious record of nostrums is also to be found
among recent English patents; and among a list of seven of
these mixtures, the following are .specimens of ingredients
to be added, to prevent explosion: Cascarilla bark, Iceland
moss, alkanet root, camphor, potatoes, sulphur, iron rust,
gum olibanum, sal soda, and onions. These articles are
added in very small amounts to very large quantities of
gasoline or naphtha.

It is hardly needful to remark that they merely act as im-
purities, and disguise the odor of the burning fluid, while of
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course the chances of explosion are not in the least dimin-
ished. No oil, which at low temperature will give off the
vapor which, mixing with a proper proportion of air, causes
explosion, is safe, no matter how much sulphur, potatoes,
or other useless matter be added.

As an exemplification of the sudden rise and equally abrupt
fall of some of the towns, or rather cities, which sprung up
in the oil regions when the petroleumm fever agitated the
country, our contemporary says (on the authority of another
journal that we never heard of) that the famous and at ohe
time popular hotel, the Danforth House, Pithole City, which
cost twenty-eight thousand dollars, was sold recently for a
ten dollar note, and the furniture, which cost three thousand
dollars, brought less than ninety. Within one month from
the completion of the first house, Pithole city had an eighty
thousand dollar hotel. In two months she had a daily
paper, and a fast one itzwas too. In three months shehad a
theater. That theatre went to Pleasantville, thence to
Lawrenceburg, thence to Parker’s Landing, thence to where
the woodbine twineth, in the second great fire at the landing
last winter. In four months she had another theater and
an academy of music. In five months she had Ler celebrated
mud fire extinguisher, a curious invention for throwing mud.
In six months she had seventy-four hotels and boarding
houses, where the substitute for water was dispensed. In

AN
,\, Ux\x n\m‘i

\

Fig. 1.—HILF'S IRON PERMANENT WAY.

seven months the Miller farm pipe line was completed,
which event threw four thousand men and two thousand
horses out of employment, and Pithole city had reached the
zenith of her glory. She had at that time fifteen thousand
inhabitants, elaborate water works, and all the paraphernaiia
of a city government. She has now no theater, no hotel, no
telegraph office (the telegraph office wagy closed for time and

Fig. 2

eternity last week), and but nine families outof all that mul-
titude. The Pithole and Oleopolis Railroad runs but one
train of one car a day, and that only to hold the charter.

In the way of statistics, we note that the total quantity of
petroleum, exported from the United States in 1873, reached
236,899,223 gallons, showing an increase from 80,000,000 to
95,000,000 gallons over the three preceding years; also that
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the average daily product of the Pennsylvania oil regions,
from the discovery of petroleum to November 1, 1873, was
10,753 barrels, and thetotal aggregate for that period 13,3853,
589 barrels.

Dental Amalgams,

It is the general practice to combine the alloy with an ex-
cess of mercury, afterwards squeezing out the surplus mer-
cury with the fingersor a pair of pliers.

As it is impossible to get rid of the mercury by this opera-
tion, since about twice the necessary quantity remainsg, leav-
ing the amalgam hard and unworkable, the only proper

course is to use the exact
proportion necessary to the
S combination. Should a sur-
----------- plus of mercury at any time
Wi " be found on the surface of
s an amalgam filling, when
the packing is finished, it
can be tolerably well ab.
sorbed by slices of crystal
gold, cut thin with a r.zor
and laid upon thedry sur-
face of the filling, unril
they are white with the
mercury, when they are re-
moved.

Now, if chemically pure
silver and tin be combined
in atomic proportions, silver
108, tin 118, twenty-four
grains of the clean filings,
mixed with seven grains of
mercury, will result in a
powder, adhesive under
pressure, which will not
e dissolve in alcohol, and

therefore needs no washing,

and which will weld up as
solid as a coin. Thisisatrue amalgam, containing nofreemer-
cury, in fact there is great difficulty in separating a trace of
mercury below ared heat. But, of course, it is impossible
to use a powder in the majority of cases.

But thereisa filling which it is practicable to use in almost
all circumstances, namely, the ordinary silver and tin amal-
gam mentioned above, with the addition of ten per cent of
fine gold and sufficient platinum to insure rapid setting. If
to twelve grains of alloy four or five grains of mercury be
added, and theresulting compound be carefully packed, with-
out washing, into the cavity, little by little, with small
points, warmed, if necessary, and finished up by repeated
burnishing, the result will be a more perfect filling than can
be procured by ordinary means, and that, too, with a com-
pound containing little or no free mercury.— Dentid Miscel-
lany.

Idleness.

Many young people think that an idle life must be a plea.-
sant one; but there are none who enjoy so little, and are
such burdens to themselves, as those who have nothing to
do. Those who are obliged to work hard all day enjoy their
short periods of rest and recreation so much, that they are
apt to think if their whole lives were spent in rest and re-
creation, it would be the most pleasant of all. But thisisa
sad mistake, as they would sonn find out if
they made a trial of the life they think so
agreeable. One who is never busy can
never enjoy rest; for rest implies a relief
from previous labor; and if our whole
time were spent in amusing ourselves, we
should find it more wearisome than the
hardest day’s work. Recreation is only
valuable as it unbends us; the idle can
know nothing of it. Many people leave off
business and settle down to a life of en-
joyment; but they generally find that they
are not nearly so happy as they were be-
fore, and they are often glad to return to
their old occupations to escape the miseries
of indolence.— Herald of Ilealth.

—_—_——-———————
Where to Buy Sporting 'Tackle.

Mr. Walter C. Hodgkiss, late of C‘ooper,
Harris, and Hodgkiss, of this city, a firm
noted for its sale of guns, revolvers, and
articles for sportsmen’s use, has recently withdrawn from
that concern, and assumed business on his own account,
at No. 7 Warren street, New York. Mr. Hodgkiss offers
an exceptionally excellent assortment of the goods above
named, and we would suggest the inspection of his stock,
to all desirous of supplying themselves with the newest and
best improvements in hunting implements and supplies.

\\
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J. E. E., of Pa., writes to say that recently, in a church at
Alleghany City, Pa,, a crowded congregation were warned by
the pastor that the services could not be continued, and they
retired quietly and in good order. The church was on fire in
the roof; and had it not been for the presence of mind of the
minister, and of the sexton who discovered the fire, the con-
sequences might have been terribly fatal. Such self-com-
mand deserves the highest commendation.

Mr. H. Crosby writes to point out that the easiest way to
describe a heptagon in a circle is to take half the chord of the
arc of 120°, which is equal to a side of the required figure,
This is correct, and will be of practical use.
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PIPE CUTTING AND THREADING MACHINE.

The slow and tedious process of cutting and threading
wrought iron pipe with the tools now used, together with
the great waste of material and the imperfect work pro-
duced (except with expensive and cumbersome mach’nes),
have long beeu causes of complaint among steam and gas
fitters.

Our illustration represents a machine claimed to have the
same capacity as more costly stationary machines, with the
great advantage of compactness and portability, weighing
but one hundred pounds, oc-
cupying a space of 15x17 inch-
es only, and so constructed
1hat a boy can thread, cut, or
make nipples from pipe, as
large as 2 inclies diameter,
with perfect ease.

Tig. 1 shows the machine as
fitted for hand power, motion
being transmitted to the seve-
ral parts by means of gearing,
as shown; while on the ex-
treme left is seen the pipe, A,
held stationary by the adjust-
able jaws of the pipe vise, B.

Fig. 2 shows the reverse of
the side shown in IFig. 1. The
pipe is held stationary in tle
vise, and passes through the
center of gear, A, the rotary
motion of which is imparted
to the die held in the die box,
B, by means of the studs or
guides, C ', upon which the
die box freely slides forward
as the die passes upon the
pipe.

When cutting pipe, the tool
post, with the cutter, D, has
automatic feed, cutting ends
of pipe tquare and smooth.

Wherever steam, gas, or
svater pipes are used, this ma-
chipe, it is claimed, will be
found of great value, especially upon steamships and in
places where economy in space and portability are desirable.

Perhaps we can lay before our readers no better testimo-
nial as to the meritsof the device than the opinion expressed
regarding it in an official report by Chief Engineer Edward
Fithian, U.S.N. That officer says that, in making repairs,
ctc., on shipboard, the invention would prove a useful and
economical tool, as it can readily be set up anywhere, and
tbus perform a large amount of work which otherwise
would have to be taken ashore, to a shop. The report says
that it operates with the greatest ease, its capacity is fully
equal to that of three men under the old method, and ary
threading possible with an ordinary die stock is done by
it, besides other work. Chief Engineer Fithian recommends
the tool ‘ without hesitation.”

Patented April 27, 1869, and September 30, 1873. For fur-
ther particulars, address the Chase Manufacturing Company,
120 Front street, New York city.

°
IMPROVED TRENCH BRACES.

Mr. Samuel (. McKiernan, of Paterson, N. J., has paten-

ted, December 2, 1873, through the Scientific American Pa-

tent Agency, a novel arrangement of adjustable braces for
supporting the sheathing of sewer trenches and similar ex-
cavations. The construction of the device will be readily
understood from the sectional view in the foreground of the
accompanying engraving.

There i3 a rod, A, having a right hand screw thread formed
upon one end, and a left hand screw thread upon the other.
To the center of this rod is rigidly attached a block, B, in
which holes are made to receive a lever by which the device
is turned. Two blocks of wood, C, are perforated longitu-
dinally to receive the rod, A; and in these, near their inner
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ends, are secured metallic nuts, D, into which the threads of
rod, A, fit.

In using this invention, when the sheathing planks are
placed upright, cross boards are set at suitable distances apart
for the blocks, C, to rest against. The inventor adds that
his adjustable braces permit of excavations being made by
first sinking a hole for the width of one sheathing board.
Against each side of the trench a plank is placed horizontal-
ly and supported by a suitable number of braces. Then the

excavation continues down for the width of another board

~

and the same operation above noted is repeated, and so on
until the desired depth is reached. In filling up, the lower
board upon each side is first removed, and the earth thrown
in, and thus for each plank in turn from the bottom up-
wards.

o
Natro-Metallurgy.

The various processes of refining lead, employed at the
present day, cause, in cases where the metal is impuie, con-
siderable waste, and necessitate the reduction of an enormous
quantity of oxide, to which they are besides inadequate for
the removal of certain foreign metals. A new plan which
has recently been devised by MM. Payen and Roux, of Mar-
seilles, France,allows the complete refining of any argentifer-
ous lead without the formation of oxides of lead,and has, ac-
cording to the Chronique de U Industrie, the particular advan-
tage of permitting the collection of all foreign metals, of
which the value may be worth considering. The process
is founded on the property which a bath of caustic hydrated
melted alkali possesses in disgolving or at least oxidizing
successively all the metals except three, by drawing them
into a soluble scoria, in a state of igneous fusion. The three
exceptions are lead, silver, and gold. The metals united
with the lead are, one after the other, removed by melted
soda, the action of the bath being maintained first by a jet of
steam, designed to restore constantly the water of the hy-
drate from which the metals gain oxygen, and urged, accord-
ing as the metals are in a less degree oxidizable, either by a
blast of air, or, finally, by carefully measured additions ot
nitrate of soda.

The theory of the reaction is as follows: By simple solu-
tion in water,soda abandons all the oxides which it holds in
solution orsuspension,and is evaporated and dried for use in
the operation, almost without loss. The metals oxidize in
the melted alkaline bath in the order of their affinity for
oxygen, an order modified, however: 1, by their particular
affinity for roda: 2, by the action of afiinity exercised by the
largest mass present. Thus tin and the metals of platinum,
although much less oxidizable than lead or copper, are at-
tacked very rapidly, and before the latter in the soda bath, by
reason of their propersity to act as electro-negative elements.
Herce also, in an alloy very rich inlead, the copper oxidizes
first.

Another phenomenon of not less importance is thet the
solutions of the oxides in the soda bath act chemically in pre-
sence of the reagents exactly as do the metallic salts dis-
solved in water. It is thus in this igneous solution: All
the metals are precipitated,one after the other,in the inverse
order of their solubility; and in the direct order, they pre-
serve each other from oxidation. In this respect, even inso-
luble reducing agents, such as charcoal, may be employed in
the bath.

The principal applications in the process are its adaptation,
not only to the refining of lead and the extraction of silver by
the zinc process from lead and argentiferous scoria, but the
purification of argentiferous copper and old complex alloys;
the treatment of ores of platinum, gold, silver, etc., of ores
of chromium, etc.

Since March last,the inventors have constructed a plant and
bave carried on the process at Marseilles; and we learn
that the hard leads of Greece (containing 2% per centantimony
1 per cent arsenic, ¥ per cent copper,and 1 to2 per cent iron
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and sulphur), hard Spanish lead, and other forms of the me-
tal containing large quantities of foreign substances, have
been successfully treated. A company has been formed for
the fusion of ores, separation of metals, and then refining by
the processes of natro-metallurgy.

Hot Beds.

Prepare materials at once, consisting of cleanly collected
leaves, and rank, but well moistened, stable litter, for the
construction of these. In making a hot bed, have a good

wide foundation marked by in-

serting some strong stakes in the
corners, for by these stakes the
plumb, and hight of the beds,
too, can be determined. The
foundation should consist of a
layer of brush wood, over which
asparagus, bean, and pea haulm
should be placed, and ferment-
ing material placed over that,
being careful to make it firm by
beating with the fork in prefer-
ence to much trampling, and
leaving space on either side of
the frames for the convenience
of linings. One made immedi-
. ately of equal parts of stable
litter and leaves, will be found
useful for starting a few early
gloxinias, caladiums, achimenes,
and roots of Uliliwm auratum;
also for cuttings of different
kinds; and it will afterwards be
useful for the raising of various
kinds of seeds. Throw into a
heap a mixture of two or three
parts of leaves and one of litter,
and turn it once or twice, apply-
ing some manure water if dry:
the material may also be used for
another bed in February. Be-
sides the hot beds necessary for
bringing plants into flower, sev-
eral are required for vegetable
forcing, especially where there are few hot-water-heated
structures. In April and the two following months, these
beds will be useful for soft-wooded greenhouse plants, such
as baisams, cockscombs, some annuals, and various odds and
ends. In others, cucumbers, chilies, etc., may be grown:
and those not required can be removed and used as manure,
or turned for forming a compostfor the potting bench. Their
size must be in proportion to the amount and continuity of
heat they are required to produce. If for starting stove
plants on, they may be built as high as 5 feet; but if for
growing potatoes, carrots, radishes, and other vegetables, 3
feet will be found sufficient. They sink considerably after
being built; and when the heat begins to fail, the best way
of recruiting it is by adding fresh linings around the frames.

ON THE PURIFICATIGN OF MERCURY.

BY PROFESSOR ALBERT R. LEEDS.

In investigations carried on in physical laboratories, and
in the volumetric analysis of gases, a largequantity of mer-
cury is employed; and as it is very readily contaminated, a
method for itsrapid and convenient purification is important.

Such a method must provide tor the removal of the thre-
kinds of impurities which are usually present: First, foe
reign metals, especially lead, zinc, and tin; secondly, com-
mon dirt and dust; and thirdly, water or other liquids.

The most convenient device hitherto employed was a long
glass tube, into which the mercury was poured through a
paper funnel, the funnel having a pin hole at the bottom,
and serving to retain the dirt and dust. The tube was part-
ly filled with dilute nitric acid, and was provided with a
stop cock below, or with a bent tube, so that a short column
of mercury might balance a long column of acid.
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The device herein recommended consists of a glass fun-
nel, A, capable of holding five or ten pounds of mercury,
the tube of which is cut off at a point just below the stopper
of the bottle, B. Cotton wool is jammed into the tube until
it fills up the neck, and bulges out at the bottomof the fun-
nel. A short glass tube bent at right angles passes likewise
through the india rubber stopper of the bottle and is con-
nected with a water air pump. The bottle is two thirds filled
with dilute nitric acid (one part of acid and four or five parts
of water). The impure mercury poured into the funnel, A,
is drawn through the cotton plug in a multitude of streams,
and passes as a fine rain through the acid below. The fo-
reign metals, if not in too large quantities, are removed by
solution in the acid, and the pure mercury collects below. It
is then run off through the stop cock into a second funnel,
C; and, after being thoroughly dried by suction through an-
other plug of cottonwool, it is caught and preserved in the
bottle, D. A short time suffices for the almost automatic
purification of a large quantity of mercury.

Stevens Institute of Technology, February, 1874.

@Corrvespondence.

The Principles of Ventilation,
To the Editor of the Scientific American :

Unless I greatly mistake the intelligence and disposi-
tion of the average American, his ‘ scientific”’ representative
will be deluged with articles protesting against the crude
notions contained in the article coming from ¢ the land o’
cakes,” entitled ‘‘The Ventilation of the United States
Senate Chamber.” T purposely ignore the special subject
of his article, the senate chamber, and heg leave to refer
very briefly to some of the most untenable of hig general
assertions.

He boldly asserts that ‘‘the whole secret of ventilation
consists” in providing ‘" an entrance for fresh air below and
an exit for foul air above,” and bases this erroneous idea
upon the false assumption that * foul air,” making no dis.
tinctions, “ ascends and accumulates at the ceiling” only.
He also says: ‘“If our lLalls, like the ancient (ireek houses,
were without roofs, ventilation would cause no thought,”
for “ the foul air from our lungs and bodies would ascend
right into the air, and a fresh supply would come down to
us through the same opening.”

As a simple and plain refutation of his statement regard-
ing the tendency of foul air to ‘‘ accumulate at the ceiling,”
1 would refer him to the familiar experiment of placing a
bit of lighted candle a{ the bottom of a tall glass jar with
open top. He will find, upon exhausting the lungs into the
bottom of the jar, by means of a tube, that the light will be
extinguished almost immediately ; and if he breathe down-
ward into the jar—not directly over the flame, but near the
side of the vessel—the light will just as certainly be put out
ay in the previous experiment, only the inevitable and fatal
result will be retarded. If, instead of the lighted candle in
the tall jar, he places “ the ancient Greeks” or a few live
Scotsmen in a “ high” room, closed at the bottom and open
to the free air of heaven at the top, he willfind results quite
parallel to those in his previous experiments. Any canses
favoring the sudden generation of an excessive amount of
carbonic acid gas would result in speedy death to them all,
or in agphyxia, as in the first experiment. Confinemert in
the same place, under more favorable circumstances, would
somewhat retard the fatal result; but ultimately, as the air
became contaminated by poisonous exhalations, languor, de-
cay, and death by some ‘chronic’ malady, would occur as
surely as the light was slowly extinguished in the second ex-
periment.

In botb these instances, ‘‘ thedestroying angel ” is carbon-
ic acid; it is the principal deleterious element which contam-
inates the air we breathe, and to which we are most univer-
sally exposed ; it i3 generated by decomposition, by combus-
tion, and by respiration. At any ordinary comfortable liv-
ing temperature, the specific gravity of this poisonous gas,
even when exhaled from the lungs, is greater than that of
the surrounding air; therefore it of necessity gravitates to
the bottom of the jar or to the bottom of a room, instead of
rising to the ceiling. No matier what may be its source, if
in excess it is “ the destroying angel,” always injurious,
often fatal. We find, in what is called pure air, about 4 5
parts of carbonic acid to 10,000 of air; the open air of cities
is often contaminated by from 6 to 15 parts to 10,000, while
the confined air of some public halls and school rooms has
been found to contain as many as 75 parts to 10,000, 1n such
cases rendering the air absolutely poisonous.

If warming were not inseparably connected with proper
ventilation, as, unfortunately for the position of your cor-
respondent, it is in our climate, it might do to provide only
for the escape of foul air above and the introduction of fresh
air below; but, as he admits, ‘“one undeviating law of air
currents is that they always take the shortest cut, and de
pend upon it the necessary and inevitable effect of provid-
ing an opening for inlet below and an opening for outlet
above would be to ‘“freeze out' the inmates of a room,
whether the incoming fresh air is warm or cold. If cold,
the incoming fresh air would spread itself out and fill the
lower part of the room first; if warm, it would immediately
take ‘“ the shortest cut” and escape at the top, without ma-
terially affecting the temperature orthe quality of the air
threughout the room, except in the direct course of the
moving current, which would be from inlet to outlet.

For these plain reasons, the crude method advocated by
your correspondent is not commendable even in a warm cli-
mate or in the summer weather, for then, if the doors and
windows be left open, the air will freely circulate in any

natural direction. In short, his positions are contrary to
the advanced experience and philosophy of such able special-
ists as Box (see his work on heat) Reid, Ruttar, Leeds and
others on ventilation. His ideas are diametrically opposed
to modern practice and experierce, especially in the West,
where the downward exhanst principle has been introduced
very generally in nearly all new public and privatebuildings.
A. R. MORGAN.

To the Edilor of the Scientific American :

Your correspondent, Mr. Wm. Mackean, in Lis article on
ventilating the senate chamber, must either allude to sum-
mer ventilation or Le without practical experience of the
subject ; for ventilation in cold weather, when we require
warmth and comfort as well as air, necessitates an entirely
different arrangement.

First, if he use an opening of two square feet in the roof
for ventilation, and numerous smaller ones (their combined
areas being equal to or less than the roof aperture) in the
floor or wezinscoating, the heated air would go direct to the
opening in the roof, warming the surroundin: air but little,
and leaving the large body of air in the room very cold. I
have seen the temperature of a room fall 3° in 5 minutes
on opening the hot air register in the floor and the ventilator
in the ceiling; and although the fire was kept up about four
hours, the temperature did not riee half a degree.

Secondly, he says that the air, on being discharged from
the lungs, is warmer than the surrounding air, and therefore
rises; which is true, but it only rises a short distance, when
it becomes of the same temperature as the air through which
it passes; and being loaded with matter thrown off from the
lungs, it becomes heavier and falls to the floor to Le again
inhaled.

There i3 a vast difference between ventilation in the sum-
mer and ventilation in the winter, also between a building
heated by hot air and one Leated by direct radiation from a
heated surface. CnARLES A, WEST.

Richmond, Va.

.
The Centralization of Matter,

To the Editor of the Scicntific American:

A few modern scientists have recently preclaimed the
theory that the resistance of space to the planets, in their
revolutions around the sun, will ultimately cause them to
approach to and become part of the sun. Another writer
says that the centralization of matter is one of the great laws
of Nature, which will eventually produce the same result:
that each satellite, as it loses its internal heat, will be ab-
sorbed by its planet, and the plancte by the sun. 1dn not
know wlether this is orthodox science, or whether it is a
‘““new departure;” but if this process of Nature is in exist-
ence, it certainly has been going on for all time, and ourown
planet should exhibit some of the results or footprints of
this great law. Therefore I ask: Has the earth, rince it has
taken its place as a planet, received any accession of cobsid-
erable bodies of matter, going to make up the great mass it
now presents? Most assuredly it has; several of the conti-
nents still bear unmistakable evidence of heing a deposit of
this character, having probably been former satellites of the
earth, and to have been precipitated upon it without great
violence, but suflicient to crumble and seatter their contents
in the direction of their motion. South America bears the
most striking illustration of a phencmenon of this character.
When the satellite had gradually wound its diminishing or-
bit, until it came within the confines of the earth’s atmos-
pliere, by a storm or commotion helow it is suddenly envel-
oped in our heated atmosphere ; and losing its hold upon the
cold medium of space, with a plunge it is precipitated to the
earth. The first contact is at Cape 1lorn; then with a roll-
ling, settling, and crumbling motion, it spreads out nearly to
its present limits, and, while yet in motion, commences the
grandest feature of all. Before this great mass of débris can
acquire the motion of the earth in rotation, the great waters
and sediment of the Pacific are surged up to the very clouds,
rolling up the western border like a ecroll, of which the
Andes bear witness, and of which your correspondent, Pro-
fessor Orton, (page 40 of your current volume) says: ‘‘ Here
the landscape was purgatorial, presenting the confusion of
the grab box of a geologist.”

The fact that guano is now admitted to have been a sedi-
ment of tlie ocean, and is fouad on the¢ mountain gides, as
well as on the islands, and that the beds of the ocean (espe-
cially the Atlantic) are crushed down near the borcders of the
continentg, all tend to confirm this theory. The crowding up
of the Andes proves that the earth was rotating in about the
same ponsition as now, althonrh what is now (‘ape Horn may
have been near the equator hefore this occurrence. As the
surface of the satellite would be a trozen mass. her glacial
period would soon have an end; and the sudden acquisition
of so large a body of matter on one side of the earth (within
what is now the southern hemisphere) would necessitate the
withdrawal of a large body of water from the northern
hemisphere to establish an equilibrium, and complete the
spheroid. Hence the greater ¢xpogure of land surface now
in the northern hemisphere, much of which is known tohave
been submerged.

Where then is the baxe line of geology, when we find that
our igneous rocks were produced in other worlds, hefore be-
ing depogited with us? A. D.

o
A Substitute for Mica in Stoves,

To the Editor of the Scientific American:

The want of durability in mica and the ditficulty in bend-
ing it renders the application of another material desirable.
My observations have convinced me that we have the most

desirable qualities in thin glass tubes, so arranged as to pre-
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sent an even and a nearly airtight surface. As glass tubes
are drawn at the glass houses, they are slightly though per-
ceptibly conical, a matter of no moment, as, by alternating
the larger and smaller openings, when they are laid parallel,
close joints result.

Three kinds of glass are met with in the market: Browsd
bottle, greenish lime, and cullet and flint glass, more or less
perfect. Either of these kinds may be used, as radiant heat
from the fire will anneal them ; flint glass, being the most
pliant, is best adapted to the nicer purposes. Tubes drawn
quite thin, from one eighth to one third of an inch bore, may
be used, always with reference to the thickness of the envel-
ope of which they form a part. They may be arranged side
by side, either vertically or horizontally, to fill any size or
space, resting loosely in a recessed space or in a clip of mal.
leable metal to support them and exclude dust. Combina-
tions of shorter and longer tubes may be used for paneling
or otherwise varying the surface. But ornamentaticn will
doubtless be best gained through colored and particolored
tubes, so arranged as to produce the most pleasivg variety.
It is well known that silvering within the colorless or col-
ored tubes can be easily so adjusted that much light will be
transmitted, while on another part the luster of burnished
metal may be obtained, while little light is lost.

Sliding, folding, and curved screens of any rize, flexible or
fixed, can be formed with these tubes, so that stoves with
open or closed fronts may be made. There isnot the slight-
est risk of fracture of the tubes, excepting from a blow or
similar accident; and any partial destruction can berepaired
by substitution in a few minutes’ time; indeed, the pliancy
of the structural forms of large size is a safeguard. Wash-
ing or other cleansing of the surfaces can be done without
danger when the glass is cool.

The increased consumption of glass in this way will di-
minish its cost in the form of small tubes, and lead to the
introduction of ornamental and beautiful designs in all ap-
pliances for warming apartments by visible fires.

A. A. HAYES,
Electroplating Pewter Surfaces.
To the Editor of the Scientific American :

I noticed in a recent number of the SCIENTIFIC AMERICAN
that a correspondent experienced great difficulty in plating
pewier surfaces. To him, and all others who have met
with similar difficulties, 1 will give the following recipe,
which will be found simple and very effective:

Take 1 ounce nitric acid and drop pieces of copper in it
until effervescence ceases; then add 4 ounce water, and the
solutior is ready for use. Place a few drops of the solution
on the desired surface, and touch it with a piece of steel,
and there will be a beautiful film of copper deposited. The
application may be repeated if necessary, though once is
generally sufficient. The article must now be washed and
immedisately be placed in the plating bath, when deposition
will take place with perfect -ease. This is an excellent
recipe, and should be known to all electroplaters.
Friendsville, 111, JamEes Pool.

*
About Ourselves,
To the Editor of the Scientific American :

We have come to the conclusion that a thing of real prac-
tical value has but to be advertised in the SCIENTIFIC AMER-
ICAN to ingure its success. From one week's advertirement
of our small Welch Water Engine, in your columns, we
have answered as many as eighty letters in a single day.
That single advertisement will pay us largely as an invest-
ment, unless the overwhelming amount of correspondence
therefrom really ruins us.
Tne NEw ENGLAND MOTOR AND MOWER COMPPANY.

Danbury, Conn.

The Aerophore.

This is an apparatus for enabling personsto breathe and
work, with a light, in unbreathable and explosive gases in
mines,wellg,sewers,and caverns. Itisthe invention of Messrs.
Denayrouze,of Paris. The aérophore c. neists of a number of
large or small cylinders as desired, which are lowered into
the mine with the workman. Connected with the cylinders
is a long flexible tube aboutan inch in diameter,'of such
strength that it cannot be damaged even by being trod upon.
The person who is to use the aérophore first puts on a
strongly made jacket of webbing, to the back of which is
attached a couple of moderating valves which serve to sup-
ply the compressed air to the mouth at ordinary atmospheic
pressure—not higher—the pipe being attached to these
valves. Another pipe passes over the shoulders and fo a
mouth piece. The nostrils are closed by a nipper. The
mouth piece is constructed so as to be available either for a
light or heavy breathing man. Exhalation is accomplished
by means of a small aperture in the tube about two feet from
the mouth. This aperture is fitted with a proper valve,
which stops the ingress of all air or gases. By another
valve and tube, air is supplied to the lamp wkich the miner
carries in his hand, and enables it to burn brightly, and a
pair of “ goggles "’ are provided in case the eyes are likely
to be affected. These can readily be fastened on by means
of an elastic strap.

o

D. D. 8. writes to suggest that lightning rods be made in
the form of an elongated oval, about 6 feet wide, so that the
conductor would present the appearance of two rods, side
by side, joined at the top; and they would also be joined
under ground. He thinks that this arrangement will give
better protection to a building, from the better ground com-
munication it would afford.
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Richard Trevethick’>s Thousand Feet Tower.

Mr. F. S. Hoffman, of Philadelphia, ﬁ,., writes to remind
us that the eminent engineer Trevethick proposed to erect an
iron tower 1,000 feet high, in commemoration of the passage
of the Reform Bill in England in the year 1832. In that year
he sent a note to the London Morning Herald, which con-
tains the following:

‘“Design and specification for erecting a gilded conical cast
irén monument (scale 40 feet to the inch), of 1,000 feet in
hight, 100 feet in diameter at the base, and 12 feet diameter
at the top; 2 inches thick, in 1,500 pieces of 10 feet square,
with an opening in the center of each piece 6 feet diameter,
also in each corner of 18 inches diameter, for the purpose of
lessening the resistance of the wind, and lightening the
structure; with flanges on every edge on their inside, to
screw them together; seated on a circular stone foundation
of 6 feet wide, with an ornamental base column of 60 feet
high; and a capital with 50 feet diameter platform, and a
figure on the top 40 feet high; with a cylinder of 10 feet di-
ameter in the center of the cone, the whole hight, for the
accommodation of persons ascending to the top. Each cast
iron square would weigh about three tuns, to be all screwed
together, with sheet lead between every joint. The whole
weight would be about 6,000 tuns. The proportions of this
cone to its bight would be about the same asthe general
shape of spires in England. A steam engine of 20 horse
power 18 sufficient for lifting one square of iron to the topin
ten minutes; and as any number of men might work at the
same time, screwing them together, one square could easily
be fixed every hour; 1,500 squares requiring less than six
months for the completion of the same. A proposal has
been made by iron founders to deliver these castings on the
spot at £7 ($35) per tun; at this rate, the whole expense of
completing this national monument would not exceed £80,000
($400,000). By a cylinder of 10 feet diameter, through
which the public would ascend to the top, bored and screwed
together, in which a hollow floating sheet iron piston, with
a seat round it, accommodating 25 persons; a steam engine
forces air into the cylinder column from a blast cylinder of
the same diameter; and working three feet a second, would
raise the floating piston to the top at the same speed, or five
or six minutes ascending the whole hight ; the descent would
require the same time. A door at the bottom of the ascend-
ing cylinder opens inwards, which, when shut, could not be
opened again, having a preseure of 1,500 1bs. of air tending
to keep it shut until the piston, descends to the bottom. By
closing the valve in the piston, it would ascend to the top with
the passengers floating in the air, the same as a regulating
blast piston, or the upper plank of a smith’s bellows. The
air apparatus from the engine should be of a proper size to
admit the floating piston, with the passengers, to rise and
fall gradually, by the partial opening or shutting of the
valvesin the top of the piston. Supposing the springs or
soft substance, for the piston to strike on at the bottom of
the column cylinder, descending three feet a secord, would
give no greater shock than falling from 9 inches high, that
being the rate of falling bcdies, or the same as a person be-
ing suddenly stopped when walking at the rate of twomiles
an hour. The pressure of the air under the piston would be
about half a pound on the square inch; the aperture cannot
let the piston move above 3 feet a second, but this speed may
be reduced to any rate required by opening or shutting the
valves on the floating piston.”

“Within two months,” says Trevethick’s biographer,
“ from the date of the design for a gilded column, Treve-
thick had passed away. His family in Cornwall received a
note, dated April 22, 1833, from Mr. Rowley Potter, of Dart-
ford, stating that Trevethick had died on the morning of
that day, after a week’s confinement to his bed. He was
penniless and without a relative by him in his last illness,
and for the last offices of kindness was indebted to some who
were losers by his schemes.

Trevethick’s grave was among those of the poor buried
by the charitable ; no stone or mark distinguished it from its
neighbors. He is known by his works. His high pressure
steam engine was the pioneer of locomotion and its wide-
spreading civilization. England’s mineral and mechanical
wealth on land and sea are indebted to its expansive power,
its applicability, and durable economy.”

The Semi-Centennial Anniversary of the Franklin
Institute.

The Franklin Institute recently celebrated the semi-cen-
tennial anniversary of its foundation, at the Musical Fund
Hall, in Philadelphia. Mr. Coleman Sellers, the President,
presided, and delivered an address, in which he sketched the
past work of the Institute, and its influence upon the me-
chanical and scientific progress of the country. An earnest
plea was made in behalf of technical education, and the
value of proper instruction for working mer warmly ad-
vocated.

Mr. Frederick Fraley, one of the founders of the Insti-
tute, gave some interesting recollections of its establish-
ment, and said the first meeting was held in the Coanty
Court House, in Philadelphia, on February 5, 1824. Profes-
sor R. E. Rogers spoke upon the immense progress of know-
ledge which has occurred during the past half century, and,
in quite a lengthy addrees, reviewed the history of inven.
tions, beginning with Fulton’s steamboat and ending with
the most recent developments in astronomy, physics, and
other mechanical and scientific professions.

President Morton, of the Stevens Institute, pointed out
that, in the view of Science, the universe of matter is as
truly the universe of motion, and hence the branch of study
to which we should most devote our attention is that which

o

treats of matter in its relation to motion, in @ her words, to

“mechanics.” It is to the development of this knowledge
that the Franklin Institute has contributed during the last
fifty years. The speaker compared the advancement of the
world to the gradual growth of a child; and in conclusion,
he said that the necessities of the age are new means of ap-
plying great truths already discovered.

Electroplating,

At a session of the Physical Association held in Frankfort
on August 30 last, Dr. Otto Volger delivered an address
on the history and progress of theart of depositing metals
by galvanic action, of which the following is an abstract :

At an early date it was known that a current of galvanic
electricity was able to decompose liquids, and that metals
deposited from solutions of their ralts by this means as-
sumed fantastic shapes, which -appeared so similar, at the
first glance, to vegetable growth that they were called gal-
vanic trees, or metallic vegetation, although really consist-
ing of crystals, and formed according to the laws of crys-
talization. Professor Bottger took especial delight in pro-
dueing this rort of vegetation with different metals.

The use of such metallic deposits for electroplating was
discovered accidentally. In 1830, Mr. J. P. Wagner, of
Frankfort, and Professor Jacobi, of St. Petersburg, were en-
deavoring to employ electromagnetism as a motive power,
instead of steam. Jacobi employed a Daniell’s battery,
which is distinguished for its constant and regular action.
It consists of an outer cup of copper, and an inner cell of un-
glazed porcelain which containsthe zincrod. The interme-
diate space is filled with a saturated solution of sulphate of
copper. When the battery is working, this solution of blue
vitriol is slowly decomposed, depositing metallic copper,
which finally becomes injurious, and must be removed. Once
when Jacobi was busied with removing such a deposit from
his copper cup, he noticed that there were several layers of
copper, each having the form of the sides of the copper ves-
sel, and hence, concluding that the sheet copper of which
the vessel was made had split up into layers, he accused the
man who made it of employing a poor quality of sheet cop-
per. A closer investigation, however,showed him that these
layers, or leaves, did not belong to the walls of the vessel,
butto a new depesit of metal, which imitated,in a remarka-
bly perfect manner, the shape of the surface of the walls. It
occurred to Jacobi that this troublesome disadvantage could
be turned to profit by using it for reproducing objects. In
1838, he communicated tothe St. Petersburg Academy a
description of his discovery of the use of galvanic electricity
for reproducing objects in the arts.

Czar Nicholas requested a (German chemist named Klein,
who was then employed in the imperial printing office, to
test the practicability of the discovery and to ascertain to
what extent it was capable of development. The answer
being a favorable one, he gave the discoverer the means of
making his new art the common property of the whole
world.

Electrotyping or plating with copper consists in merely
making the object to be copied the negative element of a
simple Daniell’s battery. If the object is a conductor, metal
for instance, and is to be only partially covered, the parts
that are to remain uncovered are rendered non-conductors
by coating with some non-conductor, as wax, stearin, or
varnish. If itis a non-conductor, its surface is rendered con-
ducting by brushing it over with a thin film of the finest
graphite or silver powder. Murray discovered that graphite
works the best. The reaction consists in the separation
of the sulphate of copper into sulphuric acid and cxide of
copper, while the water is simultaneously separated into
oxygen and hydrogen. The sulphuric acid liberated at the
anode or positive pole unites with the oxide of zinc, formed
there by the oxygen given off from the decomposed water, to
form sulphate of zinc, which goes into solution.

The hydrogen evolved at the opposite pole abstracts the
oxygen frowt the oxide of copper, and forms water, while
the copperis left in a metallic state. Hence it is really
the hydrogen which causes the reduction of the oxide of
copper to metallic copper, at the negative pole or cathode.

Up to the year 1840, this new art wes only employed for
making small copies, like coins and medals, and these often
came out of the mold imperfect, or were broken in detach-
ing the mold. At that time, however, Professor Bottger
prepared handsome relief plates of copper, and also em-
ployed galvauism for depositing a metallic coating on other
metals, as for instance gilding silver, copper, and brass. In
the same year, a copper plate engraver, named Kress, came
to St. Petersburg, learned from Klein the galvanoplastic srt,
as .Jacobi had named it, and became acquainted with the lat-
ter. Jacobi called his attention to the fact that he could in
this way make perfect copies ofhisetched or engraved plates,
thus multiplying the original plawe so as to obtain a great
number of the most excellent impressions; for it is well
known that a plate soon loses its sharpness, and every im-
pression is poorer than the preceding one. At this sugges-
tion Kress took up the art, and by 1844 had brought it
to great perfection in his business. In 1841 Professor Bitt-
ger had made a copy from one of Professor Felsing’s copper
plates, in Darmstadt (the Eece Homo, after Guido Reni, 124
inches by 94 inches), which was so perfect that Felsing de-
clared that proofs printed with it were identical with those
from the original plate, and of equal value. These plates
are still in existence, the one in Berlin Museum, the other at
Frankfort on the Maine.

The galvanoplastic art has extended itself in three direc-
tions: 1. For covering other metals, as in electroplating
with gold, silver, copper, steel, and nickel. 2. In producing
objects formerly cast in metal This bas been brought to
great perfection in several German cities,especially Mayence,
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where the smallest natural objects are copied and the largest
works of art produced. Among the latter are three colossal
figures on a monument in Frankfort. 3. The reproduction
of engraved and stereotyped plates, and the like. In the lat-
ter, farther progress is still possible.

Early in 1840, Péligot reduced protochloride of iron by
passing hydrogen gas over it, and in this way obtained we-
tallic iron in octohedral crystals and in malleable plates. In
1846, Professor Bittger made the first atterapt to decompose
the chloride of iron by theelectric current,and with success,
but soon found that a mixture of the double sulphate of
iron and ammonium and the double chloride of iron and
ammonium was better for electroplating. This he pre-
pared by dissolving simultaneously 2 parts by weight of
protosulphate of iron and 1 part sal ammoniac in water. As
anodes he employed a piece of sheet iron;the cathode at once
acquired a polished appearance from the metallic iron de-
posited on it. In this way he copied a florin in iron (sev-
eral such specimens were exhibited by the lecturer.) The
iron is very hard, like steel, but unfortunately very brittle,

Y50 that it frequently breaks in taking it from the mold. No

technical use could at first be found for it. In 1859 Jacquin
found an application of it in covering copper plates with
steel. This consisted in precipitating on the copper an ex-
tremely thin film of iron, which did not destroy the sharp-
nees of the inipression, but by its hardness offered such a
protection to the copper that the latter was almost as dura-
ble as a steel plate. In this process, also, Professor Bitt-
ger’s recipe proved the best and was generally followed.

Recently,a chemist in St. Petersburg,alfo named Klein,has
brought electroplating with iron to a remarkable degree of
perfection. In 1868 be exhibited, before the St. Petersburg
Academy, excellent results which he had obtained by using a
solution of bisulphate of the protoxide of iron, and a Meid-
inger battery,with a piece of sheet iron as ancde. Klein de-
posited the iron in large plates both thick and thin, as copies
from engraved copper plates,and thus combined a soft, easily
wrought plate for the engraver, and an iron plate as hard as
steel for the printer. The iron thus deposited was, to be
sure, very brittle,which Klein found to be due to the hydro-
gen occluded in it,its specific gravity being 7675, or a little
higher than rolled Iron. By heating the iron, he succeeded
in expelling the bydrogen, when it became more dense, and
had a specific gravity of 7-5§11, which is higher than wrought
iron. It was perfectly malleable, highly elastic, and could
be welded like sheet steel, in short, was an excellent mallea-
ble iron. Klein has prepared plates of this iron weighing 16
1ba,

Electroplating in iron will find an important and exten-
sive use in manufacture of stereotype plates, especially for
printing government paper and postage stamps, where col-
ored inks are employed, for the iron would not be attazked
by the colors containing mercury, which acts on copper and
other metals.

In conclusion, thelecturer referred to the occurrence of na-
tive metals in the earth, and the theory, advanced almost 30
years ago, comparing the earth to a voltaic battery. Har-
dinger believed that he could prove that the rurface of the
earth was the anode and the interior of the earth the
cathode of a galvanic battery. According to this, native
metals should only be sought deep down in the earth, which
is not always the case. It is much more probable that na-
tive metals have been reduced by the decomposition of or-
ganic matter. This applies especially to copper, and also to
the very rare telluric iron. The grapuite fcund in the lat-
ter, is to be considered as the residuum of decomposed or-
ganic compounds. In the Rotanger sea in Sweden, native
iron is found replacing particles of wood, as if petrified, and
the microscope is able to detect the cells and determine that
it was a speciee of pine wood. The interior of the cells is
algo filled with a deposit of iron. This is not to be attri-
buted to the action of a galvanic current,but to the reducing
power of the hydrogen liberated from the decomposition of
organic matter.

®
®

Borax for Colds,

A writer in The Medical Record cites a number of cases in
which borax bas proved a most effective remedy in certain
forms of colds. He states that in sudden hoarseness or loss
of voice in public speakers or singers, from colds, relief for
an hour or so, as by magic, may be often obtained by slowly
dissolving, and partially swallowing, 2 lump of borax, the
size of a garden pea, or about three or four grains, held in
the mouth for ten minutes before speaking or singing. This
vreduces a profuse secretion of saliva, or “ watering” of the
mouth and throat, probably restoring the voice or tone to
the dried vocal cords, just as wetting brings back the mies-
ing notes to a flute when it is too dry.

A correspondent, Mr. A. O. Kruger, reports the discovery
of a copper mine at Isle Royal, Minn., which yields ore of a
quality similar to those of the Calumet and Hecla mines on
the south shore of Lake Superior. It is in a conglomerate
rock, the belt of ore being 26 feet between foot and hanging
wall, and has been found at points 14 miles apart. Our cor-
respondent states that preparations for mining on an exten-
sive scale are in contemplation, and that the discoverers be-
lieve that it will be the largest copper mine in the world.

®
L 4

‘“ A Railronder” writes to suggest placing a partition in
the sand box of a locomotive, so that screenings of sand or
gravel may be used if required. A second rod would be re-
quired to let the gravel on to the rail; but the coarser stuff
would be very useful when the metals are covered with ice
Or SROW,
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tion of this cock may be altered to suit conditions of acces-
sibility, etc. It doubtless has been surmised that the escape
of a strong currentby the valve, would, when the gas is first
admitted, produce a vibratory motion or chattering of the
valve. To avoid this, the inventor supplies a push pin, I,
which is pressed down by theflange and held by the weight,
J, above it, until its lower extremity strikes the valve stem,
thus steadying thelatter until the gashasentered the distribu-
ting mains, and the proper conditions of
pressure above and below the valve result.
The pin is then released, when it returns
to its normal position.

Another application of the device, ¢ssen-
tially the same, though differing somewhst
in construction, is shown in Fig. 3. The
apparatus is here placed in the main Jead-
ing from the gasometer. The latter is
weighted or otherwise arranged to give the
fullest pressure ever necessary, and the
regulator governs the quantity of that force
required for existing needs. The mains,
A A, enter a box which is divided into two
compartments, as shown. Inthe diaphragm
the valve, B, is seated, and the area of its
face is made sufficiently large to com:pen-
sate for the low pressure coming from the
holder; or about equal to, or perhaps a littie
greater in diameter than, that of the main.
(' C are the weights, and D the push pin,
acting exactly as above described. E is the
cock for drawing off deposits, etc. Of
course the advantages of this adaptation
are about the same as already described,
only more extended. For instance, if we
lived next door toa theater or hall in which
a thousand burners were nightly lit, this
wholesale illumination, the inventor tells
us, would be without effect on the dozen or
8o lights in our dwelling. It hasalso been
suggested that the regulator might be ad-
vantageously located in various quarters of
a city, so as to regulate the supply of gas—
or water, just as well—in accordance with
the extent of the demand.

In Fig. 4, we thow an application of the
device toward the regulating of the de-
scent of water in pipes down mountain
sides. Commencing at the summit, it
is proposed to place a regulator, A, at
a point in the pipe where the water attains a pressure
say, of 120 pounds, so as to reduce the latter to 20
pounds. Then further down, after the water again as-
sumes the first mentioned pressure, a second regulator, B,

‘ ‘\"‘ti"h

is located, and the force is a second time reduced. Thig is
continued until the descent is complete. By this meansthe
water can be safely carried down any declivity, however
long and steep, without undue strain or injury to the pipes.

Our large front page illustration is intended to show how
the invention may be applied to regulating the water supply
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of an entire city, so as to change the pressure, in the mains.
to the high force useful inthrowing streams for extinguish-
ing fires, from the working pressure ordinarily employed
This may be adapted to the Holly system of water works,
in which the water is pumped directly from the river by
powerful engines usually constructed in substantial build-
ings on the banks, and of the type represented in our en-
graving, and subsequently driven through the distributing

mains. The idea in this case is to divide the main into two

N

CASEMENT'S PRESSURE REGULATOR FOR FLUIDS.

branches which are afterwards reunited. In each branch a
regulator is placed, and through each the water may be
directed by opening or closing the valves shown. The regu-
lator in the fire pressure branch is adjusted to pass a power-
ful stream, while that in the other admits of the escape of a
curient of a force just necessary to insure the complete dis-
tribution of the water to all parts of the town.

Another advantage which the inventor claims is that the
pressure is equalized throughout the entire system of pipes,
so that the latter may be of a uniform strength over their
extent, and not subjected to undue strains at any point be-
youd the valves.

We have now cited sufficient modes of application of tie
invention to give our readers a fair idea of its value and

uses. The inventor informs us that he has made it the sub-
ject of practical tests with invariably successful results, and
that it has been in operation in his own dwelling, as we be-
fore stated, regulating the flow of his gas well for some time
past. He is enabled to gage just the pressure he requires,
either for fires or lights, by suitable arrangements of pipes and
differently adjusted regulators. The device is susceptible
of ready adaptation to the purposes of a safety valve for
steam boilers, for regulating the water pressure in cooking
ranges, water backs, etc., or the pressure of compressed air
or vapors.

Patented, through the Scientific American Patent Agency,
in the United States, Canada, England, Australia, and most
of the countries of Continental Europe. The inventor is
Mr. Daniel T. Casement, of Painesville, Lake county, Ohio.
Letters for further information should be addressed for the
next three months to the patentee, at the Fifth Avenue

The Page Patent Litigation.

There seems to be a probability that the validity of the
Page patent will be thoroughly and legally tested. Wehave
before mentioned in T'he Telegraplier the fact that suits had
been commenced in the United States Courts against the
Manhattan Quotation Company and Mr. Charles T. Chester,
of this city, forinfringement of this patent, and they are to
be contested to the end, and its validity, as affecting tele-
graph instruments and apparatus, either established or de-
nied judicially.

Our readers are fully aware of our opinion
in this matter, and we have shown, as we
think, conclusively, that Professor Page was
not the original inventor of the devices for
which a patent has been granted to him, and
that, in fact, the patent is an outrage on the
public, who have paid largely for these same
devices to other patentees, whose paterts
have expired and become public property.
So wzll convinced was the Western Union
Company of the invalidity of the patent
that, when first offered to them for purchase,
after an investigation by experts and emi-
nent patent lawyers, it was rejected. It was
subsequently purchased by that company for
good and sufficient reasons, no doubt, not con-
nected with its validity, and has, for the
last three years, been held in terrorem over
the telegraph interests of the country not
connected with the Western Union—no se-
rious attempt having heretofore been made
to enforce it.

It should, by all means, be disposed of at
as early a day as possible. If progerly con-
tested, thatit can ever be maintained legally
we regard as an impossibility.

The resources of the Western Union Com-
pany will enable them to press the matter,
and the contest will be protracted and ex-
pensive. Allwhoareinterested in defeating
it should at once join hands with the defend-
ants and make common cause with them,
sharing the expenses as they will the benefit
of success. The railroad companies are es-
pecially and vitally interested in this matter;
for if the Page patent be once established,
they are at the mercy of the Western Union
Telegraph Company, so far as their tele-
graph facilities are concerned, and will be
made to pay roundly forthe exemption from
such control during the last few years, since the Morse pa-
tents expired. They should be wise in time, and cGoperate
with those who are engaged in supporting the inaependence
of the telegraphs of the country.-~7he Teleyrapher,
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Beach Mining in California,

On the coast line of Klamath county, Cal., there is a
remarkable deposit of auriferous gravel. For nine miles
along the beach an unbroken line of cliffs,towering from one
to five huudred feet, serves as a sea escarpment to the moun-
tains behind, and these are immense masses of gravel of va-
rying size and of distinctly marked layers or stratifications.
In these ‘“ gold bluffs,” as they are termed, the precious
metal is found in considerable quantities, principally in the
tenth strata, which is “black sand ” or gravel with iron
cement.

Mr. A. W. Chase, in a paper read before the (‘alifornia
Academy of Sciences, gives a graphic description of how the
mines are worked; and as the iabor is carried on without
shafts, tunnels, timbers, pumping or hoisting machinery, it
may be inferred that the expense of exnloration is not ex-
cessively large.

After the sand is reached, it is shoveled into little piles
and thence into canvas bags, containing about 125 pounds
each. These are loaded on mules, each animal carrying
two,and thus transported to the ¢ sand corral ” in the works.
The washing is done in ‘‘ Long Towms ” with copper plates,
the latter being first coated with silver, before the quicksil-
ver is applied. Mr. Chase states that, during the week he
visited the mines, $1,600 was retorted from the washings of
two machines. He pointsouithat, as the experience of the
successive proprietors of this extraordinary gold mine gces
to prove that, immediately after a heavy cave or slide of the
banks, the beaches are richer and the gold coarser, it seems
strange that,up tothe present time, no artificial means have
been resorted to in the way of blasting down the cliffs or un-
dermining them by hydraulic process to increase the yield of
gold. The sea, working ceaselessly night and day, is the
great natural separator, and man has but to gather the re.
sults of its tireless work. Many ideas have been advanced
as to the possibility of gold in quantities and coarser in char-
acter being found beyond the line of surf, predicated on
the fact that it, in conjunction with black sand, has been said
to have been brought up from the bottom by the leads of
sailing vessels. Several expeditions have been fitted out
at San Francisco to procure this sand by means of diving ap-
paratus, etc., but none of them were successful.

P
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THE UTILIZATION OF IRON PYRITES.—In connection with
this subject, Messrs. Dobschiitz and Abend state that large
quantities of coal, unfit for smelting purposes on account of
the pyrites it contains, are mined in Illinois. The coal
does well for steam raising; but being useless in metal-
lurgy, it is sold for about 2% cents per bushel, and is even

Hotel, New York city.
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CASEMENT’S IMPROVED METHOD OF BURNING FUEL.

The improved steam boiler represented in the annexed en-
gravings pregents certain novelties in construction, by which
it is the object of the inventor to utilize the largest possible
portion of the fuel, and, by suitable mechanical means to
render available, to the full extent, the heat of the ascend-
ing products of combustion. The imperfect utilization of
the latter ig a prolific source of waste, and for this reason

through their interstices. In the same proportion that the¥
improve the combustion, they take up the greater heat pro-
duced thereby ; and preventing the same from escaping by
the flues, hold it, as the inventor claims, so that it is utilized
by radiation, thus augmenting the power of the furnaces.
The principle upon which the invention is constructed is
practically applicable to ordinary heating furnaces, stoves,

or grates, and, as the inventor assures us, for any variety of

J __.ll li

ML

111§

CASEMENT'S IMPROVED

any device} which may advance novel and useful ideas for
preventing such lossmay be considered as of important eco-
nomical advantage.

Theinventor proposes to conduct the products of combus-
tion, rising from 1he fire, between and around a number of]

I q. 2

balls or blocks of metal or other material ; so that, the latter
being intensely heated, the smoke, gases, etc., coming in con-
tact with them, become entirely consumed. These balls are
suitably disposed directly in the upper portion of the fire box,
and in such manner as not to obstruct the draft which passes

as much of the escaping heat as possible, a series of hollow
dampers, shown at F, in Fig. 2, and in full detail in Figs.
3 and 4, are placed near the lower bend of the fues, D, and
in chambers formed in the same. These dampers, which
may be of any number, have for their shafts hollow tubes,
which, passing through stuffing boxes in the ghell, commu-
nicate with the water in the boiler, so that the dampers, in
fine, being always full, form an additional amount of water

STEAM BOILER, LOCOMOTIVE, AND METHOD OF BURNING FUEL

fuel. The heat, it is asserted, absorbed and radiated by the
balls, tends to increase the heat given off by the apparatus,
while, at the samne time, the amount of material consumed
will be considerably reduced. ’
In Figs. 1 and 2 are shown longitudinal and transverse
sectional views, from which the construction may be readily
understood. Placed diagonally across the fire box, and inter-
secting each other, are two sets of water tubes, A, Fig. 2, the
ends of which are expanded into plates forming the corners
of the chamber. These tubes, while largely augmenting the
heating surface and improving the circulation of the gene-
rator, have for their primary object the support of the
balls, B, Fig. 2, which rest upon them. It will be observed
hat these balls are of varying sizes, the largest being un-
derneath in each tier; by this means, it is believed, the
entire substance carried up by the draft will be more effec-
tually divided and brought into contact with the hot metal.
C is the direct escape flue, which wouid, in practice, be used

_Fig3 _____ Fig 4

in starting fires, or when a powerful draft was necessary.
Ordinarily, however, it is proposed to employ the return flues,
D. These open through the crown sheet of the boiler, pass
down through the water space, thereby carrying the heat
throughthe cold water near the bottom,thence return upwards
and enter the direct flue, C. At E is a damper in the latter, by
which its draft may be shut off when the return flues are in

action. In order to regulate the draft, and also to take up

© 1874 SCIENTIFIC AMERICAN, INC

space. Their location and arrangement, clearly indicated in
Fig. 3, show that, when they arefully open, the escaping hot
current is compelled to assume a zig-zag course, striking
each damper in succession, thus, it is claimed, giving off
its heat to the best possible advantage. These gates are con-
nected by gear wheels, G, Fig. 4, so arranged that, by turn-
ing one, the motion will be communicated to the others, so
that all are operated simultaneously. The grate in Fig. 21is
made vertically adjustable by mechanism which will be com-
prehended by a glance at the engraving. The racks, H, in
the upper portion of the vertical bars of the supporting
frame, engage with pinions which are connected by a single
crank or similar means. By making the grate so that its dis-
tance from the balls may be graduated at will, the inventor
states that the intensity of the hei acting upon the latter
may be regulated ; and in boilers having low fire space, more
room can be obtained for the operations of firing, cleaning,
etc. At I are shown a number of short return flues or sim-

ly sockets let into the walls of the fire box and the crown
sheet, in order to increase the heating surface, and at J is
the extremity of the exhaust pipe from the engine, the es-
caping steam from which increases the upward current in
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the uptake. In Fig. 5 is represented the application of a
similar arrangement of tubes and balls to the ordinary cy-
lindrical boiler. The construction is quite obvious from the
engraving, so that no especial explanation is deemed neces-
sary.

Referring once more to Fig. 1, in that illustration is shown
both the improved boiler applied to a locomotive and also a
peculiar construction of the latter machine. The form of
the generator, it is clearly evident, does not comprise the large
cylinder, which forms a part of the ordinary boiler, and the
larger poriion of the body of the motor;and consequently it
is proposed to convert the same into a simple tank complete
ly separated from the boiler by the double partition, A. The
object of thbis iz to render the locomotive adjustable in the
matter of weight, by fiiling this receptacle with water or
heavy eolid material. T~ illustrate, the inventor considers
it unnecessary, aud in fact a waste of iron, to runa thirty-
five tun locomotive over a road of varying grades, where its
full tractile power iz needed only on heavy up rlopes, while
a fifteen tun engine would do all the necessary pulling on
levels or down inclines. With a light and compact boiler,
with a tank as represented n the Jocomotive in our engra-
ving, the total weight of the machine need not exceed fifteen
tuns; but by filling with water or other material, the same
may Le quickly increased to any desired extent up to the
limit, say of thirty-five tuns. At C, a small funnel is erected
which is designed to reccive the spout from water stations;
and at D a door is placed, which may be used for gaining ac-
cess to the interior of the tank, or for more conveniently
throwing in weights. One or both of these apertures may
be employed at will ; and by the materials added, the weight
of the locomotive may be quickly augmented or lessened in
proportion to the load it is to draw and other circumstances.
In case of aline having many ascending grades, rendering it
necessary to change the weight of the engine quickly, while
in motion, it is proposed to place troughs between the rails
at the bottom of the slope and let the water be taken up into
the tank in the ordinary manner now in use on many roads
for filling the tender. On arriving at the summit of the
grade, this water is discharged, and the locomotive once more
rendered light.

The various parts of the machine, as shown in Fig. 1, are
of the usual description and require no explanation. B is
the exbaust pipe, to which we have already referred as en-
tering the uptake at J, Fig. 2.

The construction of the boiler and the peculiar arrange-
ment of the locomotive are made the subjects of separate
patents, and the credit of the inventions is due to Mr. Da-
niel T. Caseruent, of Painesville, Lake county, Ohio, who has
patented them, through the Scientific American Patent Agen-
cy, in the United States, Canada, England, Australia, and
mosrt of the countries of Continental Europe. Letters
for further information should be directed, for the next three
months. to the patentee, at the Fifth Avenue Hotel, New
York city.

®
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Prizes offered by the Paris Soclety for the
Encouragement of National Industry.

In addition to the grand annual medal of commerce,
Chaptal prize, a prize of 2,000 francs in the class of cotton
jndastries, the Society offers the following prizes for the
year 1874:

Fra-
Fora small motor forhomne indugtries 2000
Combing cotton and short fbers............... . 1,000
Dressing of millstones (Fert¢-sous-Jouarre p 5,000
Practical and economic produaction of oxygen. . 2,000
[Jtilization of waste mattersin factories ...... 1,000
Transformition yielding a natural useful produ
SUGAT, €0 . ..iuiiininirninierecnsnnens 4,000
Artificial productfon of fatty acids and wax.. .. 4,000
Disinfection of the residue o f the purldc ation of gas .. 1,000
Conservation of food in the fresh state.. . .....covoeeereeeannn. . 8.00
Apparatus for small workshops producing high temperatures .. 1,000
Cultivation of grass and trees in mountains............ Cieeeene .. 2,000
“ “ “ ‘ (second prize) .o 500
Irrigation. ...oveiie it iii e, .. 8,000
. (second prize) ....oooiiiaal.. .. 2,000
Production of healthy seed from French s{lkworms .. 500
Reclamation of land and embankments ....... . 2,000
A driil for sowing manure in powder 1,000

Study of the progressicn of the phylloxera from one vine to another 2
Fabrication of good photographic paper.......ccovvviiiiiiriienenrnneenns

Details of these and other prizes to be obtained on applica-
tion to the secretary, No. 17 Rue de ’Abbaye, Paris.
23
Bronze Casting under Artificial Pressure.

A French officer, Colonel Lavroff, has given his attention to
the casting of bronze guns under a more efficient pressure
than has hitherto been employed—a parallel operation
with that of Sir Joseph Whitworth in the case of iron and
steel.

A cast iron platform is laid on foundation walls; and upon
the former rests, first, the ground plate of the mold, and
secondly the mold itself, which is of great strength. This
mold is surrounded by a heavy cast iron jacket, which is
bolted to the platform ; springs are arranged to protect the
bolts and the other part of the apparatus against the effects
of the dilatation of the mold after the running. The cover
is furnished with a cylinder formed of clay orother bad con-
ductor of heat, and on this is placed a metallic piston with a
pocket or receptacle. The piston and pocket form one solid
piece, which is supported in its position at the required lev-
el by iron bands.  The opening for the metal as well as the
pocket is lined with fire clay.

The upper part of the metallic mold and the inferior sur-
face of the cover are also lined with fire clay, in order to re-
tard as much as possible the cooling of the upper part of the
casting.  The air and gases escape from the mold by means
of several conical vents. The apparatus producing the pres-
sure consists of a frame formed of two cast iron cross pieces
connected together by means of bolts. This frame, while
embracing the mold. i¢ at the same time freely suspended
to the chain of a crane by means of an iron ring. The
frame is furnished on its under side with a piece of metal,

000
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which serves to close the opening through which the metal is
run, and to transfer the pressure to the piston. This pressure
is produced by means of an hydraulic press fixed to the low-
er part of the platform, its piston in its descent drawing down
the frame.

The conditions laid down by Colonel Lavroff are as follows :
(1) Each transversal section of the interior of the mold should
be at least equal to any section above it. (2) The upper part
of the casting oughtto be preserved as much as possible
from loss of heat, by means of anon-conducting lining with-
in the mold. (3) Finally, the piston acting on the molten
metal should present to it a non-conductor, and, moreover,
should act upon the central portion of the liquid column and
not over its whole surface.

HOW SHALL I INTRODUCE MY INVENTION?

This inquiry comes to us from all over the land. Our answer is: Adopt
such means as every good business man uses in selling his merchandise or
in establishing any business. Make your inventicn known, and 1f it pos-
sesees any merit, somebody will want i{t. Advertise what you have for
sale in such papers as circulate among the largest class of persons likely to
be interested in the article. Send {llustrated circulars describing the merits
of the machine or implement to manufacturers and dealers in the special
article, all over the country. The names and addresses of persons in dif-
ferent trades may be obtained from State directories or commercial regis-
ters. If the invention {8 meritorious, and if with its ‘utility it possesses
novelty and I8 attractive to the eye, 80 much the more likely it {8 to find a
purchaser. Inventors, patentees, and constructers of new and useful
machines, implements, and contrivances of novelty can have their inven-
tions {llustrated and described in the columns of the SCIENTIFIC AMERI-
CAX. Civil and mechanical engineeringenterprises, such as bridges, docks,
foundries, rolling mills. architecture,and new industrial enterprises of all
kinds possessing interest can find a place in these columns. The publish-
ers are prepared to execute {llustrations, in the best style of the engrav-
ingart, forthis paper only. They may be copied from good photographs
or well executed drawings, and artists will be sent to any part of the coun-
try to make the necessary sketches. The furnishing of photographs
drawings,or models {8 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 engraving in
advance of its execution, so that parties may decline the conditions with-
out {incurring much expense. The advantageto manufacturers, patentees,
and contractors of having their machines, inventions, or engineering
works {llustrated in a paper of such large circulation as the SCIENTIFIC
AMERICAN {8 obvious. Every issue now exceeds 42,000 and will soon reach
50,000, and the extent of its circulation i{s limited by no boundary. Thbere
is not a country or a large city on the face of the globe where the paper
does not circulate. We have the best authority for stating that some of
the largest ordersfor machinery and patented articles from abroad have
come to our manufacturers through the medium of the SCIENTIFIC
AMERICAN, the parties ordering having seen the article illustrated or
Address

MUNN & CO.,

37 Park Row, N. Y,

advertised in these columns.

Inventions Patented in England by Americans,
[Compiled from the Commissioners of Patents’ Journal.)
From .January 16 to January 19, 1874, inclusive.
CONDENSED MILK.—G. Conklin, New York city,
FILTER.—P. Huerne, San Francisco, Cal.
Foa f16NAL.—G. C. Pattison, Baltimore, Md,
MAKING LAMPRLACK.—J. Rogers, New Yerk city.
PIPE WRENCH.—J. Austin, New York city.
SHOE Trr.—A Pollok, Washington, D. C.
VENTILATING AND WARMING.—A. G. Myers. New York city.

DECISIONS OF THE COURTS.

Supreme ;Court ot the United]| States.
BASE BURNING STOVE PATENT.—HAILES & TREADWELL 28. VAN WORMER étal.
[Appeal from the Circuit Court of the United States for the Northern Dis-
trict of New York.—October Term, 1873.]

A new combinationis patentable if it produces a new result, although all
the elements were prev(ous)g known and in use.

But the new results must be something additional to the results which
were separately produced complete before by the different parts of the
combination ; a mere aggregation of those results 18 not such new result,
and ¢oes not render a combination legitimate.

A grouping together of devices in which each one produces its custom-
ary effect unmodified by the rest, and no more, and in which no result fol-
lows the union whichwas net previouslyproduced by some of the elements,
is a mere aggregation,and not a legitimateand patentable combination.

No one can prevent others from using certain :;Eeclﬂed devices, either
singly or together, because he was the first touse them together,unless he
thereby produced & new and useful result which was dueto thejointaction
of the'constituent parts, and was not merely an aggregate of the effects
which were produced by those parts when operating by themselves.

A claim to a combination which is defined to be ‘‘substantially as de-
scribed” is thereby limited to the elements which are described in the
specification as composing it.

Mr.Justice Strong delivered the opinion of the court:

Thebill of the complainant 18 founded upon two patents, for alleged im-
provement s in base urnin%stoves. Of these patents one is a reissue,
dated February 8, 1863, and t he other is an original, dated August 11, of the
sameyear. The earliest asserts twelve claims, of which tbe first five only
are charged to have been infringed by the defendants, and the second con-
tains six claims, upon the first and second of which alone itisaverredthere
has been any encroachment. The answer of the defendants denies both the
novelty and the patentsbility of the inventions claimed, and it denies also
the infringement charged in the bill.

Thestove containing the improvements described inthe patents heldby
the complainants,andthatmapufactured and sold by the defendants, be-
long alike to a class of stoves long known as * base burners’ or self feed-
ers, called such because they have a magazineorreservoir suspendedabove
the fire pot, which may bpe filled with coal at its upper extremity, and
which, when filled. {8 closed by a eover. The lower end of the reservoir or
feeder is left open; and as the coal in the fire pot is consumed, that in the
reservoir falls and supplies the place of that consumed, the combustion be-
ing only in the fire pot,and not in the reservoir. Many such stoves had
been made, and they were well known years before either of the complain-
ants’ patents was granted, and it {s not claimed that, merely as base burn-
ing stoves, they are within the monopoly of the patents. The inventions
claimed are alleged improvements in the structure and arrangement of
such stoves. They consist in what is described as a new combination of
old and known devices, producing a new manufacture—namely, a stove
uniting in 1tself all the advantages of areservoirstove, and those of a re-
vertible draft stove, which prevents the products of the combustionin the
fire pot from passing up around and over the reservo ir, thereby heating the
fu(‘lpthereln, 80 #8 to expel 1ts gases, and cause theirexplosion as well as
their escape into the a{mrtments where the stove may be placed. All the
devices of which the alleged combination is made are confessedly old. No
claim is made for any one of them singly, asan independent invention.

1t must be conceded that a new combina tion, if it produces new and use-
ful results, is patentable, though all the constituents of the combination
were well known and in'common use before the combination was made.
But the results must be a product of the combination, and not a mere ag-
gregate of several results each the complete product of one of the combined
elements. Combined results are not necessarily a novel result,norare
they an old result obtained in a new and improved manner. Merely bring-
ing'old devices into juxtaposition, and there allowing each to work out its
own effect without the production of something novel, i8 not invention.
No one by bringing together several old devices without producing a new
and useful result, the joint product of the elements of the combinatien,
and something more than an aggregate of old results, can acquire a right to
prevent others from using the same devices, either singly or in other com-
binations, or, even if a new and useful result {s obtained. can prevent oth-

ers from using some of the devices, ominln%others in combination.
If, now, we examine the patents held by the complainants,looking first
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at the objects sought to be obtalned by the combinations for which the
patents Were'gran ed,they are, as described in the specification, first, to
Prevent the t‘passage of the products of combustion up, around, and over
‘the top 0f the coal supply reservoir, 8o as to heat a surrounding jacket
therzof; and, secondly, to heat a circulating or ascending body of air by
means of rad{ated heat from the fire pot,and at the same time to heat the
base of the stove by means of direct heat circulating through descendin
flues which lead info the ash pit, oraround it,and to the smoke and draft
flue. A third avowed object 18 to secure economy by retarding the fall of
the coal into the fire pot from the supply reservoir, and by causing the
flame to circulate outside of the contractéd discharge of the reservoir, and
around the upper edge of the fire pot, and thence to descend around or
under the bage of the stove inits passage to thesmokeand draft lue. Such
are the avowed objects of the combinations claimed to have been devised
by the patentees,and their effects they assert to be husbanding the radinted
heat, and using it for the purpose of warming the upper part of the stjye
and the room in which it is situated, as well a8 for heating it for warmihg
Tooms above, if desirable,and at the same time 80 conﬂni:lg the direct fire
heat, and keeping it in contact with the base portion of the stove, 48 to |h;
sure warming it to a comfortable degree. A sctond effect ¢lalmed 18 retier
of the incandescent coal from the welght of the body of superincumbent
coal, thus preventing the compression of the burning ‘coal In the fire pot,
and secuﬂn% for the flame free expanslon, thus enabling it to act with
greater heating effect upon the lower portion of the stove in its passage to
the smoke and draft Aue.

The combination employed to produce these effects consists of the fol-
lolw'An%de(“c?‘ am?; ot e“é b b

. aring fire pot supporte: a base, the diameter of the pot bein
larger at the top than atghe bottoym. ! P &

. A magazine orreservoir for supplying coal, located over the fire pot,
and havingits lower end contracted.

3. Revertible passages or flues outside of the pot for the conduct of the
products of combustion downward to the base of the stove, and thence to
a main draft flue leading thereout.

4. A direct draft for such stoves as are constructed with revertible flues
the direct draft being obtained by a flue passing out above the fire pot,and
provided with a damper to be closed after the fuel has been ignited.

5. Openings in the case or exterior of the stove and the insertion of mica
therein, for the pu;pose of {lluminating the room in which the stove may
be with the light of the burning fuel.

These devices, with others, are brought together, and claimed as a new
combination, and several combinations of some of them are alsoclaimed as
lnventlonslfroduclng novel and useful results. What thore other devices
are we need not specify, for it is not shown that they are employed by the
defendants.

Tte stove of the defendants does, however, contain all those mentioned,
and contains them in combination. 1hat each of them was an old device,
well known, and in public use before the patents of the complainants
were granted, i8 abundantly proved by the evidence submitted. A flaring
fire pot. a supply reservoir with its lower extremity of smaller diamet.r
than {ts upper, revertible flues, a place for flame expansion above the fire
potil the addition of a direct draft for use in igniting the fuel, provided
with a damper, and the insertion of mica forillumination openings, were
all found in stoves before Halles and Treadwell claimed to have made
their invention. It s true there is a peculiarity in the construction of
the lower extremity of the complainants’supply reservoir. It is provided
with a circular flange, extending outward and bending downward. so as
to fit upon the upper rim of the fire pot, and thus form a closed com-
bustion chamber. This, of course, cuts off communication with rhe space
around the upper part of the reservoir, and confines the lame and other

roducts of combustion withina circular combustionchumberthus formed:
eaving no outlet for them exce bt through ear passages into revertible
flues. For this device, the pecullar structure of the reservoir, and the
formation of the closed expansion chamber, there i8 no equivalent in the
defendants’ stove. There {8 no such closedchamber. The reservoir does
notrest on the fire pot. It has no connection with it, or with the sides
of the stove. Nor is there any obstacle interposed to the passage «f the
products of combustion up and around the reservoir when the flue for
direct draft is o%en; and when that flue i8 closed. the flame 18 not de-
tained over the burning coal, but the products of combustion pass di-
rectly across the edge of the fire pot, and descend along the sides thereof
to the interior draft R"" e. Such an arrangement is not fitted to pro-
duce the effects sought and claimed for the complainants’ stoves. On
the contrary, it plainly excludes them.

There are other differences in the devices used bothin the complainant’s
and the defendant’s stoves, which we think are substantial, and not merely
formal. The combination claimed by the complainants passes the products
of combustion out of the chamber through perforations n the flange or
through ears into flues leading downward, but wnolly exterior to the fire

ot, 8snd not in contact withit. This arrangement makes it possible to
ntroduce ex ernal air through gerforauons in the outer casing of the
stove, and allow it, when heated by contact with the fire pot and the de-
scending flues, to escape from the top. Accordingly the outer casing is
perforated, and there {s no closed magazine around the fire pot. Butin
thedefendant’sstove there {8 no such device,and no such eftects are pro-
duced. There are no externaldownward flues separated from the fire pot.
The whole space around the magazine and the fire potis completelyin-
closed. There is buta single chamber around the reservoir, over the'sur-
face of the burning coal, and around the fire pot. Through this chamber
the products of combustion gsss,enher throughthe direct draft ilue,when
that isin use,orto the base of the stove,and thence outward. This arrange-
ment also excludes the possibility ot an effect claimed for ‘.he Halles and
Treadwell invention. It admitsof no spacearound the firepotto which
the external air can have access.

It 18 not, then, the combination of old devices which the defendants use
that Hatles and Treadwell invented. It is not those old devices that pro-
duce the new results claimed. The complainant’s combination is a differ-
entthing. It hasa greater number of constituent elements. It consists
in the employment of the devices used by the defendants, together with
others they do not use, and theresult of the entire combination is the pro-
duction of a stove dlﬂ‘mnf very materially from that of the defendants;
and tue defendant’s combination cannot produce the results claimed for
that of the complainants. We have said that the new results claimed,
whatever theymay be,are not the production of the combined devices
common to both stoves. The devices used by the defendants produce no
new effects,because used in combination. The spacearound the fire pot
leading to thebase doubtless secures the beneficial results longknown to
follow theuse of revertible flues. It may be conceded to bean equivalent
for such flues: but the results of its construction are not changed by the
fact that a flarin g fire pot and & supplyreservoir, with a contracted dis-
charge end and o penings for illumination, are used in the rame stove. It
still operates to conduct the products of combustion to the base und into
the exit flue. No new operation is givento it by the combination. The
same may be sald of every otherdevice employed by thedefendants, which
ie also inthe complainant’s combination. Each produces its aPproprl te
effect unchangea by the others. That effect has no relation to the com%)i-
nation; in no sense can it be called its product. Thus far nothing novel
is produced. This, then, s a mere aggregation of devices, not invention,
and coi.sequently the use of those devices, either singly or together, can-
be held to be any infringement of rightsbelonging to the complainants,

We pass now to consider more in detail the claims in the compisinants’
patents, whiehit is allegedthe defendantshaveinfringed. The first {n the
reissued atent,dated February 38,1863, 18 unquestionablytoo nroad to be
susiained, unless limited tot he means described in the apecification. Soit
was doubtless intended by the patentees to be limited, for the claim speak;
of the comabination claimed ‘‘substantially as described,’” that is, descrlbeg
in the specification. Thuslimited, one ot {ts essential elements i8 a closed
combustion chamber over the fire pot, formed by a flange of the reservoir
resting ou the upPer edge of thepot,and provided with perforations or
ears connecting with two flues passing downward. This elementis indies-
pensable for the purposes asserted in the claim, as well a8 {n the specifica-
tion. Andthe pecullar constructionof the chamberis more than formal.
It is functional. It preventsthe pamage of the flame and other products
of combustion up, around,and over the suippl reservoir, which isa lead-
ing avowed ubject of the invention, precisely theimprovements paten ted.
But this constituent of the combination the defendants have never used,
nor have they used any corresponding device, or device producing the
same results.

The second claim 18 for contracﬂng thedischarge end of the coal supply
reservoir, expanding the fire pot, and extending the flame passage down-
ward for united operation ina base burning cos Bﬂpplg’ reservoir stove or
furnace, essentially as set forth. The means set forth for extending the
flame passage downward are perforations throu%h the flange, forming the
1ateral boundary of the closed combustion chamber, or earsleading there-
out, and close‘;lyues extending from the ears or perforations downward at
some distance from the fire pot, through a space bounded on one side by
the fire pot, and on the other by an outer casing of the stove, perforated
fortheadmission of externalair. Itmight,perhaps,be questioned whether
there is any device in the defendant’sstove corresponding to this; but,
walving the conglderation of that question,it 1s very evident that the com-
bination of the three devices named is not the work of invention. They
have no relation to each other. Neither the form of the feeder ner the
shape of the fire potbears at all upon the direction of the draft passages.
There i8 no novel result lowing from the joint operation of the three de-
vices. The revertible flues have no more to do with a stove supplied by a
feeder than they would have with a stove supplied by hand. There is,
therefore, nothing in thisclaim that interferes with what the defendants
havedone.

An essential element of the combinations mentioned in both the third
and fourth claims is the closed combustion chamber, formed in part by a
circular flange extending outward and closing on the top of the fire pot,
with perforationsin it, or ears forconzection with the downward flucs, or
it. 18 those perforations or ears leading out of such a chamber to the de-
scending passages. These devices the defendants do not employ,andthey
cannot be used in the defendants’ stove. There has beep,therefore,no in-
fringement of these claims.

The fifth claim 18 the only remaining one containedin the refssue which
the detendants are alleged to have invaded. It {s constructing the fire pot
of a base burning stove with an imperforated circumference, and in the
form of 8 trumpet mouth at {ts upper extremity, in combination with de-
scending flame passages, substantially as described, and for Lhe purposes
get forth. How in combination? As described in the specification, united
by means of perforated flanges or ears of the pot, involving, of course, the
presence of a closed combustion chamber constructed substantially as
already described. Construing the claim thus,as we think it must be con-
strued, the defendants have been guilty of no infringement.

Passing now to thesecond patent,issued August 14, 1863, we observe that
{ts first claim was for acombination of the {llumination ogenln 8, flame
expsnsion chamber, coal supply reservoir, fire pot, descending flue, and
draft flue, substantially in the manner and for the purpose described. In
the main, this is the same combination as that claimed in the reiggued pat-
ent we have had under consideration. The only change is the addition of
fllumination openings. These were a well known device appliedto stoves
long before either of the patents were granted. They perform no peculiar
office in the new combination. They ha ve no possible relation to it. The
do not affect, in the slightest degree, the results ot that combination, what-
ever they may be. 1tis 1myi>ossmle to regard the mere additien of such
openings to a stove containing the improvements described in the reissued
patent as the formation of a new patentable combinatjon. It is not inven-
tion. If, however, it were, the defendants have not trespassed upon it,
for of the combination the Eecunarly formed close expansion chamber {8
an essentlial constituent, and that isnot found in the defendants’ stove.

Similar remarks might be made respecting the second claim of the Katenl.
of August, the onlyremaining one alleged to have been infringed. All the
elements of the combination have not been used by the defendants.

The decree of the circuit court s aflirmed.
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Becent Dmevican andl Loveign Latents.

Improved Thill Tug.

Dewitt C. Bassett, Cambria Mills,Mich.—This invention relates to means
for supporting the thills of a vehicle, and furnishing,at the same time.a
convenient mode of attachment for the saddle, breeching strap, and girth.
The thill tug consists of a two part tube and a tube containing 1008 for
the saddle, breeching, and girth straps arranged loosely thereon.

Improved Asphaltic Cement Tank.

Tobias New, New York city.—This invention rclates to the residuum of
coal tar, now used for rooflng, paving, and vault covers. As soon as suf-
ficlently cool, this residuum is placed usually in barrels, wherein it soon
solidifies, and from which it can only be removed by their destruction,
while the cooling and reheating impair {ts quality. The presentinvention
isa tank in which this valuable cement may be offered to the trade with all
its original qualities,and without any necessity for the destruction of the
package that contains i{t. The tank or metallic barrel {s made airtight, to
prevent the evaporationof the valuable adhesive properties of the cement,
and, in conjunction with theinner lining,which is a non conductor of heat,
to prevent the escape of caloric. The asphaltic cement {8 drawn from the
stillinto these barrels or packages, which are then transferred to a cham-
ber, kept always at a suitable temperature, and there held in readiness to
be supplied to the trade. During transportation from one locality to
another, a small fire {8 maintained in a central furnace,butonly sufficient
to make up for the heat that will very slowly escape from the airtight and
heat-protected package.

Improved Potato Planter.

Jonathan R. Phelps, Chatham, N. Y.—This invintion congists of a cut-
ter on a hollow rotating droppirg drum at the bottom of the hopper,in
such relation with the passageto the dropping tube that the potatoes,set-
tling down upon the disk, through the hole in the hopper, will be cut offin
sufficient quantity for the seed of one hill and delivered into the passage
to the tube. The invention also consists of a diseharger combined with
the cutter and the disk, so as to force out any of the cut pieces that may
lodge in the throat between the cutter and the disk, and deliver them into
the passage to the tube. The izvention also consists of a spring pusher,
combined with the cutter, to push the cut pieces into the passage.

Improved Washing Machine.

Elbridge Marshall,Toronto.Kan.—The clothes are placed in abox,between
a grooved side and a vertical beater, the top closed down. and a rufficient
quantity of water added thereto. A lever{s then worked up and down,
which produces a reciprocating motion of the beater by the action of tog-
gle levers, and thereby the rubhbing,pressing,and squeezing of the clothes
till they are perfectly cleaned. ‘This machine may also beused for press-
ing lard, by putting the lard in a hag between the beater and the side, and
placing it io an inclined position for the clear lard to run off.

Improved Cotton Bale Tie.

Leopold Well, 241 West 518t Street, New York city.—This invention con-
8ist3 of one or more transverse slots through the end portions of the band
or hoop, through one or mare of which slots,in each end portion, a flat
metal pin or key 18 passed,the two end portions being overlapped. In the
case of a bale, the key will merely extend along the hoop or band,between
the latter and the bale,so as to be secured by the pressure of the bale,
The key has a head to prevent it from pasaing through; and.if needed, it
may be bent or indented with a punch, to secure it fromworking out. The
nventor's object {8 to provide a bale tie of undiminiched strength. and to
do away with the necessity of making bends in the band to fasten {t
The invention can also be applied to barrel hoops, etc.

Improved Running Gear for Carriages.

Daniel Hutchinson, of Hannibal, Mo.—The object of this invention {s
mainly to providelight vehicles with a platform gearing, by which the
construction of the sustaining parts can be made lighter, and the upturn-
ing of the body of the carriage prevented, as the front wheels are made to
turn freely below the same. The invention consists in substituting for
the king bolt a disk turning in an outer surrounding sleeve, which carries
the {ront spring of the carriage, and the springs connecting the step brace
of the same. The dispensing with the perch and stays equalizes the addi
tional weight of the step brace and disk pivot.

Improved Magazine Fire Arm.
¥rank P. Peace, Marysville, and James W. D. Willlams, Knoxville
Tenn.—This invention consists of a magazine chamber on each side of the
barrel, with & transversely reciprocating block behind them for taking the
cartridges from said chambers alternately and presenting them to the bar-
rel, also for removing the shells to a discharger. The block {8 worked by
a crank shaft and connecting rod get fn motion by a trigger wheel. which
ig turned far enough each time it {8 pulled for firing to effect one move-
ment of the block, which brings the cartridge into position just before the
hammer falls, The object {a to provide a sunple and eflicient repeating
srm, which can be loaded and fired by simply pulling the trigger.

Improved Bed Warmer.

Job Crockett, Portsmouth, ®.—This inventfon consists of a flat circular
metallic bed warmer, to be filled with hot water,which is provided witha
screw plug fitting hermetically into a screw seat. The latter is arranged
with notches for allowing every drop of water to be extracted from the
inside, both plug and seat projecting to the inside of the pan, being flush
with the outer surface.

Improved Machine for Sampling Ores and other Material.
John Collom, Idaho Springs, Col. Ter.—This invention consists of a
small short spout which s slowly and regularly moved at intervals under
the mouth of a spout or trough, through which the substance to be sampled
{8 caused to run,receiving a certain portion of the said substance, and
diverting it from the regularcourse into a sample box. The proportion of
the substance taken to thc whole mass is determined by the proportion
which the said short spout or receiver bears to the length of the circuit it
travels,in the greater portion of which it 18 not passing the spout. The
object 18 to obtain, from crushed ore, grain,and othersubstances, eamples
representing an average as to quality, and the proportionate weight.

Improved Railway Switch.

Carl Naucke, Jr., Magdeburg, Germany.—The object of this invention
8 to provide a switch mechaniem, in connection with the common rail-
ro=.d signal switch, by which the correct position of the swi‘ch rail may
be obtained by the locomotive engineer, even if the switch 18 wrongly set
by accident or mistake, permitting thereby a full control of the switches
by the same without slackening speed. and increased safety against acci.
dents arising from misplaced switches. The invention consists in provid-
ing the pivoted switchrails with an attachment plate. This connects, by
bell crank levers, with a link-shaped pivoted rod, operated and guided in
such manner that the attachment plate and switch raflsaremoved when.
ever a laich connection of the link-shaped rod with a longitudinal lever
tod, which locks into the sliding switch bar, is released by the action of an
nclined lever of the locomotive on the roller of a weighted erank of the
locking lever rod. The detaching of the lever rod from the sliding bar 18
thus produced,and the switch rails are thereby carried into position for
the train.

Improved Bevel Sawing Machine.

George S. Grier, Milford, Del.—This invention consists in combining a
vertically reciprocating saw with a canting frame, rack ring and pinion,
and feed table, having arc bars rupported in concavities of the uprights,
whereby thg whole machine is rendered much more convenient, and {ts
products are caused to exhibit a more thorough, workmanlike, and unt.
form appearance.

Improved Loom Temple.

John C. Thickins, Washington Mills, N. Y.—This invention consists of a
wheel for the weighted strap of a loom temple, provided with a ratchet
and pawl arranged to allow the wheel to turn freely when the weight goes
down. The weight is free to exert all {ts force without any loss by friction,
and the wheel {8 prevented from turning when the strap is pulled up. By
this means the influence of the friction of the strap on the wheel, to the
weight for holding the fabric outstretched against the tendency of the ten.
slon of the warp to contract {t, is increased.

Improved Railway Rail.

George O. Kunkle, Zieglerville, Pa.—The cap rail {8 8o shaped that its
head overlaps that of the base rail, passing then ‘along its side, and being
curved at the inner corner of the base, 80 as to glip easily along the base
rail, and be easily removed and replaced. The base rail is first placed in
position, being produced to correspond with the cap rail, with rounded
head and forward projecting lower corner. The cap rail is then placed
with {ts outer edge under the chair recess, and slid along the base rail till
the head overlaps the base rail, resting fully thereon. Boththe upper and
lower rails may be removcd and substituted very quickly, and without
drawing a spilke. The wear {8 confined almost entirely to the upper rafl,
which may be made of stecl, the lower of iron. A chairmay be used on
every tie,or on alternate ties, as desired.

Improved Machine for Gumming Saws.

Thomas S. Jackson, La Grange, Tex.—A slotted stand or socket is adjust-
ably connected with the bed plate. This sloted stand resembles the tool
socket of a turning lathe, and it is made adjustable in a similar manner.
An arm extends horizontally at a right angle from the shank, which latter
is plnced in thesocketstand. To one side of this arm is attached,on a
horizontal arbor, a face gear wheel. The emery wheel i8 made fast on an
other arbor, which is supported by the arm,and has upon it a pinion with
which the gear wheel engages. A rapid revolving motion is given the em-
ery wheel by revolving the gear wheel. The machine may be operated by
hand er by motive power, and is made to gum or dress the teeth of a saw
without the use of files, and in the most expeditious manner.

Improved Dental Plugger.

George H. Chance, Salem, Oregon.—Heretofore the metal points of the
instruments used by dentists in filling teeth with gold have been exclusive-
1y of steel. The abcve inventor uses gold rendered of suitable hardness by
alloy. The advantages claimed are prevention of electrical action from
the contact of the steel tool and the gold filling. Second, obviating tke
danger of minute particles of steel remaining in the filling, forming a cen-
ter of oxidation. Third, in preventing undue force being ured, to the
detriment of the operation and pain of the patient, the pliability of the
gold point being such that it will bend before an excessive blow, while suf-
ficiently bard for all practical purposes.

Improved Inside Blind.

John H. Voorhees, Willlamshurgh, N. Y., assignor to Hardy and Voorhees,
ofsame place.—To one end of the shutter rolleris attached a pulley around
which s passed an endless belt which also passes around a small pulley on
the casing,and by means of which the shutter {8 wound upon and unwound
from the roller. The pulley is recessed to receive the spring, which is
colled around the pivot of the roller. The inner end of the spring has an
eye formed upon it, which ie slipped overapinattached to the pulley. The
outer end of the spring has an eye which connects with a lever, which,by a
pin and a series of holes in its arm, may be adjusted as desired. The tension
of the spring is regulated by turning the lever around its pivot. Thespring
18 8o arranged as to be wound up by the descent of the shutter, and to be
fully wound up when the saidshutter has been fully lowered. By this ar-
rangement, the spring increases in strength as the shutter descends, 8o as
to be always about equal to the weight to be supported,so as to always
balance the said weight, and thus enable the shutter to be raised and low-
ered with a very slight outlay of power.

Compensating Attachment for Flour Packing Machines.

Lewis Creveling, Akron, O.—This invention consists in the connection of
astrong spiral spring with the shaft from which the barrel platform {s sus-
pended, and with a hollow cog wheel, which {8 guided by a projecting rim
in the base plate of the caring, and adjusted to any degree of tension of the
spring by means of a pinion with check pawland crank, as required for the
difterent purposes for which the packer {8 used. The increasing weight of
the barrel or sack to be packed will be compensated by the increased ten-
sionof thespiralspringon the shaft, so that the process of packing con-
tinuesuniformly from beginning to end, the platform returning then easi-
ly inte elevated position for filling the next barrel.

lmproved Fountain Ink Pad for Hand Stamps.

Francis J. Coutant, New York city.—In passingupand down through the
top of the ink tank, a certain amount of; friction is required to keep the
ribbon tightly strained across the pad. This {8 accomplished by means of
elastic valves,one of whichis stationary. The other 18 griped between
metallic plates, and moved g0 a8 to press the valve against the ribben by
means of finger screws, which move in slots in the top of the tank. There
is a plate at one end of the tank, through which the screws pass, which
plate is forced up and the screws moved laterally by cam levers. Finger
screws at the other end are attached to an angle plate, and produce the
same result in a diferent manner. With this fountain pad the quantity of
1ok carried up by the ribbon is always the same, and eannot be varied ex-
cept by compressing the ribbon between the valves.

Improved Mitering Machine.

John Henry Rowland, Denver, Col. Ter.—This invention cousists ot a
saw guide and plane guide for controlling the saw and plane in cutting off
and smoothing the wood sticks. There are a couple of shifting steps and
ascaleforaguide,by whichto adjust the steps against which the wood
plecerareheldforsawing bevels of any angle, right orleft. The support
forsald stops {8 jointed to the saw and plane guide 80 as to be adjusted
around {ts major axis,and at right angles to the direction in which the
shifting stops change the angles of the miters for making the latter
splayed.

Improved Bevel Sawing Machine.

George 8. Grier, Miiford, Del.—This invention consists in a saw beveling
machine with a ratchet on each end of the table, the teeth of the two being
inclined reversely from the middle; an adjustable frame placed trans-
versely across a sawing machine table; in combining with an adjustable
pointer, connected and moving with the table of a stationary scale plate,
having a vertical row of notations and a series of notated arc rows. These
improvements are specially adapted to facilitate the preparation of ship
timber and the cutting of irregular forms.

Improved Grading lAttachment for Levels.

Dr. John Thornley, Charlottesville, Va.—This invention is an improve-
ment upon the grading level for which letters patent No. 143,942 were
granted to the same inventor, dated October 21, 1813, and it consists in so
constructing and arranging the adjusting graduated bar and its sliding ex.
tension piece that a single screw secures them in the desired position,
either extended or retracted, and whereby they may be locked together at
their respective outer and inner ends by a spring and shoulder connection ;
and in the combination of said adjasting bar with a piece which is hinged
to the underride of the level.

Improved Piston IPacking.

Andrew J. Isler, Brownsville, Pa.—This invention relates to means
whereby wedges maybe applied, ina novel and useful manner,to the spring
packing of a piston, and to means whereby the screws that fasten the fol-
lower to the piston head may be fastened by nuts on the outside, while the
heads of the bolts are located on the inside of the piston head.

Improved Wood Stove Heater.
John C. Frazier, West Alexander, Pa.—This invention co.nists in making
a wood stove with an upper and lower division, the former enlarged and
projecting over the latter to receive a hot air chamber, which {8 provided
with two registers, one opening into a pipe leading to the room above,
while the other opens into the room in which the wood stove 18 located.

Improved Safety Attachinent for Pocket Books.
John Trout, Omaha, Neb.—This invention consists of a long flap a little
wider than the length of hank notes, with one or more elasticstraps or
cords extending across from edge to edge on the inside, and attached at
their ends to the edges of the flap to secure the bank notes, which are to be
placed under the straps, and then rolled or folded up in the flap. There is
also a safety fastening for attaching the book to the clothing, so as to
retain it in case of an attempt to pick it out of the pocket. This fastening
is a notched stud pin projecting from a base plate, attached to the clothing
and passing through a plate on the book, behind which {8 a spring catch
engaging the said notched pin, 80 as to hold it until released by pushing
the catch out of the notch by a thumb bit provided for the purpose. The

astening {8 also applicable forsecuringother pocket articles.
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Improved Combined Plow, Scraper, and Chopper.

Hezekiah W. Rumfelt, South Point, N. C.— To the beam, a little in front
of the standard, is attached a second standard, which carries a scraper tor
barring off the plants. Suitable gearing on the forward part of the
beam rotates a longitudinal shaft which revolves in bearings in arms
attached to the beam. To the shaft are attached two knives, the shanks of
which are made of such a length that the knives may be in proper position
to chop the plants.

Improved Moccasin.

George F. Parker, St. Stephen’s, Canada.—The sole picce 18 made of an
elliptical form, and sufficiently wide and long to form a seam with upper
and heel piece, which slopes from the leg seam in opposite directions
toward heel and toe, and 18 at some distance above the tread face. The
protuberance of seam {8 brought upon the outside, to make a smooth sur-
face on the inside. The upper of the sole has a tongue and side projec-
tions, to and under which 18 sewn the front piece, the latter being mude
to overlap the heel plece and rear leg piece to which it is sewn. By con-
structicg the boot of pieces that are thus shaped and fitted together, a
very comfortable and durable moccasin is obtained, while the leather can
be cut to more advantage and with greater economy.

Improved Band Pulley.

Edwin Sanford, Hartford, Conn.—This invention consists in making the
lagging of pulleys of one rubber orleather strap, at intervals and at esch
end thickened to enter recesses in therim of the pulley,secured by screws
passing up through the wheel rim thereinto, wherebyit will be no longer
necessary to take down shaft and remove pulley whenever the lagging
needs repair orreplacement, but simply tounfasten the screws.

Improved Piston Rod Packing.

Charles H. Fuller, Akron, Ohio, assignor to himself and Edmund W, Dea-
con, of same place.—An outside casing of rubber {8 surrounded by cover-
ing of canvas. A coil of hempen rope is filled with pulverized soapstone,
ard with a second rope of rubber cloth {8 wound around a mandrel of wood
of thesize of the pistonrod,alternately,and then surrounded by thecasing.
The whole i8 finally cut off square, 8o as to fill the stuffing box. In this man
ner the packing is prepared for use,and may be p!aced around the piston
rod by cutting it open longitudinally, either parallel or obliquely with the
piston rod. The packingis elastic, and {8 made to hug the rod by screwing
down the gland. Therubber casing keeps'the coils in place, and the soap
stone, combined with the hemp, prevents friction.

' Improved Thill Coupling.

Bernard H. Wessel, Cincinnati, Ohio, assignor to himself and George H.
Groot, of same place.—The object of this invention is to facilitate the
changing of the shafts of a carriage to pole,and »ice versa. Tt consists of a
coupling which {s attached to the shafts or pole, and applied directly
through the axle or by means of clips and clip plate, and held thereon by a
screw,or equivalent, together with a rubber cushion. The device also con.
sists in changing the shackle or coupling at the axle, instead of removing
the bolt (as s usually done) that passes througn the eye of shaft or pole.

Improved Furrow Scraper.

Frederick G. Thurston, New York city, assignor to M. Ma Del Gado and
Joaquin Llera, same place.—The scraper plate has its forward edge made
straight and beveled to cause it to enter the ground readily. The middle
rear part {8 cut away, to cause the soil taken up by the end parts of said
plate to pass into the furrow to be fllled. The plate {8 made of such a
length as to cross the furrow and rest upon the ridges at its sides. The
sofl taken up by the end parts of the plate, encountering upwardly pro-
Jjecting flanges which incline to the rear,passes inwardly,and drops through
anotch in tke rear part of the plate into the furrow.

Improved Car Coupling.

Harbert K. Forbis, Danville, Ky.—The drawbars hook togetherside by
side. They are fitted at the rear end in a hanger, and secured, by a key,
with a strong buffer spring. This hanger {8 suspended from a strong plate,
pivoted to the car hottom to swing laterally, and allow the draw head the
necessary sidewise movements. At thefrontend of this plate is a stud
projecting down each side of the draw bar, to insure the alignment of the
one with the other,80 that the draw bar will not cramp i the hanger
when bumping. A cap on either draw bar slides along in front of the
hooked end of the draw bar of the other car, and locks the hooks ta-
gether. A capisarranged to be forced back by the end of the draw bar
when coupling, and forward after the hooks have engaged, by a rpring.
+t has a hend, and is fitted on an inclined rest, so as to slide obliquely
against the hook, and be constantly pressed thereon to insure the hooks
against working apart, and to prevent rattling. For uncoupling, the caps
are drawn back by a cord, which may be conducted to a lever upon the

platform. .
Improved Stalk Puller.

Cadwallader Heacock, Trinity, Tex.—The wooden handle of the instru-
ment is inserted in eyesinthe upper end and middle part of a metallic
bar. The upper part of the latter, between the eyes for the handle, has a
curve formed in it to serve as a fulcrum. The part of the bar in front of
the end of the handle is nearly parallel with the same,and has a fluke
formed upon its side, ane¢l projecting to the rearward at an acute angle.
Theadjacent edges of the fluke and body of the barare beveled upon the
lowerside, to cause raid edges to take a firmer hold upon the stalk to be
pulled. The end of the bar forms a hook for throwing the pulled stalks
together into windrows. In using the instrument, the fluke is passed
around the stalk near the ground.and the ingtrument is drawn back to
bring the said stalk as far as possible into the anglc. 71he bow sliding
upon the groundenables thisto be done easily. The bandle {8 then pressed
downward, and, the bow serving ag a fulcrum, the stalk is drawn from the
ground.

Improved Station Indicator.

Miehael Farnan and Samuel W. McPherson, New York city.—A pawl
lever is pivoted between pawls, o that a movement of it in one direction
turcsone of tworollers,and amovement ofit in the other direction turns
the otLer. To this pawl areconnected cords which pass through the ears.
A belt passes over the rollers, and has marked upon it the names of the sta-
tions. By pullingthe cord, which connects with a separate indicator in
each car, the brakeman may quickly change the name exhibited. A bell is
arranged to sound whenever thebelt 18 shifted.

Improved Combined Cultivator, Stalk Cutter, Harrow, and
Corn Planter.

Matthew Green, Walker Station, Mo.—This apparatus is used as a culti-
vator andstalk cuttercombined across therows. The cutters rcn on each
side of the young plants, and throw up the ecarth to the adjojaing rows
by the front plows, while the rear plows open the earth between them.
The stalk cutters serve for the purpose of cutting the stalks, and also as
fendersforprotecting the youngeorn from being loosened by the tearing
up of the stalks, and preventing injury by the falllng of heavy eleds upon
them. Afterthe first plowing, the auxiliary front plows are taken off, and
placed on the side beams afterthe rear plows have been taken off, chang-
ng both front and rear plows. 80 a8 to throw the earth toward the corn,
and produce the covering up of the weeds. For harrowing, the plows are
taken off, and the ground smoothed for seed planting, each at the proper
time,

Improved Spike Auger.

Roland O. Arbour and Joseph Arbour, Baton Rouge, La.—In the center
of the auger a longitudinal hole i8 bored, in the upper part of which is cut
ascrew thread. A guide, consisting of a straight bar of steel or iron,is
made to nicely fit the hole,and {8 provided with a screw thread to engage
with the female screw of the auger. The outer end of this guide {8 pro-
vided with points, which engage with indentations in the head ot the spike,
previously made with a punch. As the auger i8 revolved the guide remains
stationary, and the auger will screw into it and cut an annular hole around
the spike. The points of the guide being embedded in the head of the
spike, the auger 18 pressed against the wood sufliciently to keep the guide
in place. When theauger has passed through the plank it {8 removed, and
then the guide {8 hidden in the auger, and 18 extracted by applying the end
of the punch which acts as a plug wrench on spurs, and turns the guide
round and unscrews it, when the operation may be repeated on another
spike, and so on until the plank {8 released. This auger may be made of
any size, 80 as to suit any sized spikes, and {8 an expeditious way to releasse

L he planke frcm a verselin care of repairs or for other purposes.
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T/ze Charge ror Insertion under tlus head is 81 a Line.

“Rue’s « Little Giant” Injectors, Cheapest
and Best Boiler Feeder in the market. W. L. Chase &
Co., 93, 95, 97 Liberty Street, New York.

Bar Lead—DMachine made, of Extra Soft
Lead, each bar exactly 6 oz., put up specially for the
Jobbing trade. Send for prices. Bailey, Farrel & Co.,
Pittsburgh, PPa.

Brooks’ Steam Clothes Washer—
enced agents wanted to sell rights.
linm R. Brooks, Phelps, N. Y.

A Superior Printing Telegraph Instrument
(the Sclden Patent), forprlvdte and short lines—awarded
the First Premium (a Silver Medal) at Cincinnati Expc-
a1tion, 1871, for ** Best Telegraph Instrument for private
ase—is offered for sale by the Mercht’s M'f'g and Con-
atruction Co., 3) Broad St., New York. P.O.Box 49%.

John H. Caine, 173 VV, Pearl St., Cincinnati
), wishes to obtain a list of all ale brewers in the Uni
ted Staies, Canada, and England.

\Who wrote “Burning Brick with Oii” ¥ Page
33.cur. vol. Address .\. llolcomDb, Springfield, O.

Patent for Sale—'The best burglar proof door
lock in the world. F.Gyss, 196 Greene St., New York.

TFor Bale, cheap—One 4 . P. Hot Air En-
zine, Roper’s makc one 15 H. P. Steam Engine, in good
order. Address or call on Ezra F. Landis,Lancaster,Pa

For the best Cockle Separator ever made,
with capacity from 40 to 70 bushels per hour, address
Baleh & Giddings, Hingham, Wis.

What to Do in Case of Accident—Cuts,
Brunises, Broken Bones, Burns, etc. A Book for Every-
body. Free by mail for ten cents. Industrial Pub. Co.,
176 droadway, New York.

To Rent, at low rates, a Room with Power,
.\(hlre £8 Box 679, Birmingham, Conn.

Try the Paragon Gold Quill-Pen, made by
C. M. Fisher & Co., 10’ Fulton st., New Yor h

Light Machinery— Articlesin Iron or Brass,
Vodel Work, &c¢. G. E. Parker, Newark, N. J.

tlearing Restored—A Great Invention. Send
stamp for p.lrtlculars to George J. Wood, Madison, Ind.

Hand Fire Engines, Life and Force Pumps
for tire and all mher nur pusas Address Rumsey & Co.,
Seneca Falls, N. Y., U.S. Al

Parties w1shmg a foreman of a Machine
Shop with the best references, please address H. Rey-
n»>lds Aurora,Cayuga Co., N.Y.

Pulleys, Shafting, Adjustable Hangers, &c.
cond for Price List to 1ully & Wilde, 20 P]utt st., ‘\‘ Y.

2nd Hand Portable Engines, 8 to 20 H.P,,
thorougzhly overhauled, good as new, at less than Half
C.st, LML Shearman, 43 Cortlandt St., New York.

By touching different huttons on the desk
of the manager, he can conununicate with any person in
the establishment without leaving his seat. The Minia-
ture Electric Telegraph—splendid for offices, factories
+hups,dwellings, ete.  Lrice only §5, with battery. etc.,
complete for working. Madeby F. C.Beach & Co., 260
Rroadway. corner Warren St., New York. The Scientitic

wyuerican establishment, New York, is fitted with these
rastraments.

Woolen and Cotion Machinery of every de-
scrintion tor Sule by Tully & Wilde, 20 Platt st., N. Y.

Steam Engines—Special \Lu‘llmery Shaft.
tnz, Pulleys & lla':zers. D. F'risbie & Co.,N.Haven, Ct,

[.. & J.W. Feuchtwanger, 55 Cedar St.,N.Y.,
Manufacturers of Soluble Glass, WaterGlass or Silicates
of Soda and Potash in all forins and gnantities.

Dean’s Steamx Pumps, for all purposes; En-
,sines, Boilers, Iron and Wood Working Machinery ot
21l descriptions, W, L. Chase & Co.. 93,95, 97 Liberty
Street, New York.

I'reatises on ““ Soluble Glass,” $1 per copy ;
on ** Nickel,” 50c. per copy ; on * Gems,” $5%.24 per copy :
on* Fermented Liquors,” $3.12 per copy. Mailed free by
L. & J. W. Feuchtwanger, 55 Cedar St., New York.

Mining, Wrecking, Pumping, Drainage, or
Grrisnting ‘.mcmmry, ior salPo\' rent. See advertlscment
Andrew's Patent, inside page.

“ Superior to all others”—for all kinds of
work—Limet & Co.’s French Files. They are better,
forzed, better cut, better tempered, and cheaper than
English files. Send for Price-List. Homer Foot & Co.
bole agents, 20 Platt St., New York.

Price only three dollars—The Tom Thumb
k ectric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
clectric light, giving alarms, and various other purposes.
Can be put in operation by any lad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the worid on receipt of price. F. C. Beach & Co., 260
Broadway,cor. Warren St.,,New York.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratns for hoisting and conveylng material byironcable.
W.D.Andrews & Bro. 414 Waterst.N. Y.

Parties needing estimates for Machinery
of any kind, call on, or address, W. L. Chase & Co.,
03,95 97Liberty Street, New York.

Steam Fire Engines,R.J.Gould,Newark,N.J.

¥or Solid Emery Wheels and Machinery,
g2ud to the Union Stone Co. Boston, Mass., for circular,
jfor hest Presses, Dies and Fruit Can Tools
Rilse & Willlams. eor. of Plvmouth & Jay,Brooklyn.N.Y.
Dickinson’s Patent Shaped Diamond Carbon
Points and adjustable holder for working Stone, dress-
ng Emery Wheels, Grindstones, &c., €4 Nassaust.,N.Y.
The New Remedy retuins the Rupture in ease
and comfort,night and day,till cured. Sold cheap. Fitted
without eiarge, by the Elastic Truss Co., 683 Broadway.
Proteet your Buildings—Fire and Water
proof! One coat of Glines’ sl.l te roofing paint is equnl
o four of any other; it fills up all holes in bhinglt,,fclt,
tin or iron roofs—never cracks nor scales ofl’; stops z)ll
leaks, and i8 only 80c. a gallon ready for use. Ropfs
examined, painted and warranted. Local Agents wgnt-
ed. Send for testimonial:. N. Y. Slate Roofing
No. 6 Cedar $t., N, Y.
Teleg. Inst’s and Elect’l Mach’y—Chgap
Outfits w\ Learners. The best and cheaptst Electrid Ho-
tel Annunciator—Inst’s for Private Lines—Gas Ligiting
Apparatus, &c. G. W, Stockly, Scy., Cleveland. Ohjo.
All Fruit-can Tools,Ferracute,Bridgeton,
Lathes, Planers, Drills, Milling and Index
Nachines. Geo. S. Lincoln & Co.,Hartford, Conn.
For Solid Wrought-iron Beawms, etc., 3ee
vertisement. Address Union Ircn Mills, Pittsburgh,
for lithograph. etc.
Temples and Oilcans. Draper,Hopedale, Mass.
Hydraulic Presses and Jacks, new and sec-
ond hand. E.Lyon, 470 Grand Street, New York.
Peck’s Patent Drop Press. For circulars,
adaress Milo. Peck & Co.. New Haven. Coun.

Small Tools and Gear Wheels for Models.
Listfree. Goodnow & Wightman,23 Cornhill,Boston,Ms.

Experi-
Profits large. Wil-

»

H. F.C’s question is mcomprehenmble —
R. G. M. will ind directions for setting a safety valve on
p. 363,vol.29.—C. W. D.’s query as to the ball falling
through the earth is answered on p. 107, vol. 30.—F.M.B.
should apply to a dealer in mineral specimens.—B. C.
wllitind a recipe for coating plateiron pipe onp. 11,vol.
29.—J. L. C. will find full particulars of the boiler test
commission on p. 97, vol. 30.—S. F. B. should apply to
the chainmakers mentioned in our article —S. should
consult Crookes and Rohrig’s work on the metallurgy
of copper.—J. A. B.’s explanation of a snake’s move-
ments is the generaliy received and, doubtless, correct
one.—N. K. can tin small pieces of iron wire by the pro-
cess described on p. 378, vol. 28.—J. M. R. will find an
explanation of the mystery of the long and short screw
drivers on p.393,vol. 18.—J. S. can fasten leather to iron
by the processdescribed on p. 42,vol. 26.—A. G.can tem-
per mill picks by following the directions on p. 170, vol.
25.—G. H. W.should apply to a lumber dealer. See our
advertising columns.—L. H. H. should consult a boiler
maker.—W. L. C. will find a description of the manu-
facture of lamp black by burning mineral gas on p. 21,
vol.28.

F. E.says: I have a brick building, one
story high, 14 feet from the floor to the eaves, and U
feetfromthe floor to theridge pole of theroot. It con-
tains one large open space, used for a machine shop, 120
feetlongx 70 feet wide, with an iron truss roof. The
roof covering {s made of 2 inch matched pine plank,
nailed tightly together and covered withiron,well paint-
ed outside and inside. This roof is perfectly tight in
all stormy weather: but in frosty weather I am troubled
by its sweating and water dropping down all over my
tools,etc. [ heat by steam pipesround the room under
tne benches. The usual temperature is 62°. Can you
tell me what to do to stop its sweating? I have tried a
dead air space under the roof of 1} inches, which helped
but does not entirely stop it. Would letting the cold
airfromoutside into the dead air space doany good?
A. If the 1 inch air space were enlarged to one foot in
depth,and the cold air were admitted to itsparingly,
and tempered by admitting also some of the warm air,
it would probably remedy the dificulty. At the same
time, theinside ceiling that encloses the air space might
be of such material and set at such a grade as to catch
and carry oft any drip that might still be formed on the
inside of the roof itself.

J. L. C.asks: 1. In the spring I wish to
build a bank wall 150 feet in length and 3 feet high. This
wall I wish to make of concrete. What thickness ought
the wallto be? A. Tie thickness of the wall should be
about 2 feetat top, increasingto 3 feet at bottom, the
wall commenced 3 feet below the level of the ground
and carried up 6 feet high, so as to be 3 feet underground
toprevent {ts being disturbed by frost. Fill in behind
with loose stone, and provide openings through the wall
at the bottom of the bank to discharge the water which
may accumulate behind ii. 2. Will such a wallstand
the cold and frosts of & Nc¢w England winter? .\. Yes,
it proper precautions are taken to bufld it properly;
bring out a projection at top of the’concrete,to act like
a coping. 3. As Portland cement i8 high in price, would
itdo to build the body of the wall with acheaper arti-
cle,and skin coat with Portland cement ? A, No: it will
be found that Portland cement is the cheapest, as there
will be less required ot it. 4. YWhat are the best propor-
sions for the various articles used in making concrete ?
A. Of Portland cement, one may be used to thirteen of
the other ingredients. Take one bariel of the cement
to four barrels of clean sharp sand, and fill in with as
much gravel, stone chips, and small stones as can be
workedinto it, when well supplied with water, and have
their surfaces coated with the same. 5. After the wall
i8 built, I wish to paint in imitation of granite. Can it
be done? A. Paint with a cement wash. 6. What Kind
of cement, other than Portland, is best to use? A. Ro-
sendale cement is a good article.

T.O. I asks: If a man has a right to sell
a patent plan in a certain county, has he a right to sell
to a man who lives in another county? A. Yes,

H. R. asks: 1. What distance will a well
proportioned steamboat make,compared with the travel
of her wheels at ten miles per hour in dead water? A.
Deduct about 10 per cent. 2. Does the same rule apply
to steamboatsagto a train of railway cars on a dead
level? A. No

A.O. P.says: I recently found, among the
entrails of a prairie chicken, a snake nearly two feet in
length. I discovered also thatthe liver of the chicken
had been destroyed by being literally cut to pleces. How
could thesnake in entering the chicken pass through the
gizzard? Could the chicken live without a liver? A.
We cannot explain the phenomenon from this state-
ment.

D. IL T. asks: How large a piece of sof,t
castiron, flanged at right angles, would have the same
strength as a plece of white oak 3x4 inches square, .Lp(.
of anylength? A. Castiron has nearly twice as gréat
tensilestrength as white oak; it offers about ten times gs
much resistance to a crushing force, and between thr
and four times as much to astrain applied transversely’

G. F.J. asks: What is the best work cn
mechanical drawing for a machinist who wishes to be-
gin with first princinrles? A. * The Practical Drafts-
man’s ‘'I'ext Book of Induatrial Design ’ will be a good
book for you to have. 2. IWhat number of wood screws
can be cut innnchour by the most improved machiuery?
A. Wili some of our readers whe manufacture wood
screws answer;this ?

S, 8. S.asks: 1. Howecan 1 cut a large glass
bottle across the middle? A. Take a good three cor-
nered tlle, flle a circular notcharound the middle of bot-
tle: let the notch be at least 1-16th of an inch deep, and,
if the glass I8 very thick, £ of aninch. Into thiscircular
notch f:sten a sotft smail lamp wick or thread of tow,
wellmoistened with alcohol, taking carenot to wet the
surrounding glass surface. Light the thread, which
should be large enough to fill the notch and not wound
too tight,and whileburning revolve the bottle in the
haunds,takinghold of the ends, and holding it horizon-
tally so as to confine the flame to one particular part.
When burnt out, plunge the bottle at once into cold wa-
ter. If necessary,repeat the heating and cooling sud-
denly. 2. Will a porous cup made of plaster of Paris be
as good fora batteryas one made of earthenware? A,
No. The plaster will crumble away in time, and i8 not
sufficiently porous.

T'. C. asks: What is used for white writing
fluid on colored envelopes? A. A solution of oxalic
acid,orindeed almost anyacid,when used asan ink on
blue paper. will appear white by discharging the color
of the paper. White crayons are alse used for the pur-
pore.

J P. asks: I. With a propeller 50 teet long,
8 feet beam, with direct acting engine 8x8 inches, fitted
withplain slide valve cutting of at a little more th.an
2 stroke,and boiler with 200 feet heating surface, 10 feet
grate surface, and 200 inches of chimney section, to
burn wood: ascrew withthree arms, of 3 feet diam-
eter and 6 fect pitch, one third out of the water:
Whatspeedam I likely to get ? A. Probably from 5 to 5
miles an hour. 2. Will theslip of a screw so slightly
submerged occasiona greatlossof power? A. Yes. In
reply to your other questions, we do not think the
beiler will givea very satisfactory result.

N. H.asks: 1. How can I cut and polish
agate? A. The lapidary’s cutting plates are arranged
as follows: 1. Softiron (very thin) with diamond dust
in oil; 2, pewter with coarse emery and water; 3, ditto
with fine emery and water; 4, wood, with sand and wa-
ter; 5, pewter, with rottenstone and water; 6, leather
with putty powder, slightly wet. 2. How shall I im-
print gold lettering on leather book backs ? A. Attach
goldleaf to the leather with white of egg, and impress
theletters on. The letters are made of brass, and should
be hot, but not enough to sputter when wetted. Slight-
ly oll the gold and the face of the letter with a greasy
rag. 3. Is theso-called poppet valve of a locomotive
arranged ditterently from an ordinarysafetyvalve, other
than in being held down by a spring instead of weights?
A. The poppet valve i8 conical, and tits into the aper-
ture,instead of being tight on the face. 4. Whaere is the
Di Cesnolacollection of antiquities to be seen? A. At
the Metropolitan Museum of Art, in the Kruger Man-
sion, 40th street, New York city.

R. R.C.asks: What is a good book on rail-
road construction, from layingz out and leveling to put-
ting down the rails, for the use of beginners and stu
dents? A. Vose’s *“*Handbook of Railroad Construc-
tion ” will be useful to you, but you cannot findall in
any book. Seecour advertising columns for bookscllers’
addressges.

C. C. H.asks: Can I construct a vifle tele-
scope by using one double convex lens of 28 inchesfo-
cus for object glass, and one double concave of 1inch
focus for the eyeplece? What should be the sizes, rc-
spectively, of the two glasses, to insure a clear tield of
view? A.Youcan make a Galilean telescope in the
way you propose. The field of view, however,in this
telescope isnotverylarge. Anadjustment {s made when
a telescope 18 used with a rifie by raising the end near
the eye. For ordinary purposes, as a terrestrial tele-
scopeor spy glass, atleast 4 or 5 glasses are used, one
for the object glass, and *he others for the eyeniece.
Theobject glass can only be well made by a skillful op-
tician.so thatit would probably be much cheaper for
you to buy a small glassthan to attempt to make one.
For particulars as to the construction of the telescope’
ee any good work on optics.

J. B. P. says: A friend having a threshing
machine engine, with hind wheels of l feet dlameter
wishes to make it a self-propeller. To do this he has
taken off one of the 4 feet wheels and substituted an 8
feet driver, eonnecting to his engine with a chain, run-
ning his eogine six revolutions to the drive wheels’ one.
I told him he would getas much power and speed by con-
necting in the same way on to his 4 feet wheel and run-
ning his engine three revolutions to one of the drive
wheel. Who is1ight? A. From the d«ta sent. you are
rigint.

W. M. R.asks: Is the common red clover
secd used for any purposebesides sowing? I hear that
it is used for coloring prints. A. We havenever heard
of the red clover seed being used for the purpose men-
tioned.

S. A. 'I. says: 1. I wish to speak of what I
call steam fuel. In ihe workroom of my factory (20x40
feet) we havea cast iron stove, 20 inches in diamcter, in
which wekeepfirefrom 8 A. M. until 5P. M.in the fol-
lowing manner : In the morning, the entire contents of
the stove are let down into the ash pan which hangsand
projects below the stove body. There is about 1buck-
etful. Into the pan is poured enough water, generally 4
quarts,to knead the 2shes into a thick dough; atterwards
fire is started and the coals are all red hot, which isat9
A.M. The contents of the ash pan are spread cvenly
allover the top of the fire. Itremains red hot through
the entire day ; notonly the stove gets red hot, but, on
taking off the 1id of thestove (waich openson top) and
lookingin, the contents present the appearance of molt-
en iron. This becomes solidified into one cinder, which
is lifted out next morning and the ashes under it let
down for another dough mixture ; there is but one coal-
ing,andthat is at8.15 A, M., the stove throwingout an
intenseheat for 8 or 1¢ hours without raking. A stove
can be arranged to keep firec for 10 or 12 hours, but then
you get no heat. There are evidently 4 quarts of water
burnt up in our stove every day. A. Thisisan interest-
ingaccount of a system of economical firing which has
frequently beenrecommended. 2. How canl get the
tin oft tin plate, so that it will hold black asphaltum

-4 varnish? Icanburn it off, but our *“ash dough tire”

burns the iron to pieces. A. Cover the tia with a coatof
ordinary paint. 3. How can I wash chamois skin which
has become dirty, so that it will not be as dry and hard
asa board? A. Ifitis washed perfectly clean. and well
rinsed, it will not be hard, when dry. 4. Is there any
method by which cheap photography can be accom-
plished for home amusement ? A. Yeu can get appara-
tus for home use at a moderate price from a manufac-
“turer of photographicmaterials. 5 I havea sign in my
store composed of rcd lctters cn hluc ground. Every
person who looks at it complains of its hurting their
eyes,infactitreally does so;and if youlook at it stead-
ily for a few seconds, the letters appear to move or
dance. A, A combination of red and hlue, which are
not complementary colors, is an iinproper arrangement
with regard to producing the best eftect upon the ob-
server. 6. Sonme of my workmen have chappudhands,
caused by having them wet a great deal and frequently
immersed in strong canstic soda water. They crack
open and the dirt will get under the skin or in the pores;
and, if greased over night, will not wash clean next
morning. A. Itwould be well to protect their hands
with waterproof gloves. One of our correspondents
recommends dipping thehands in vinegar or vinegarand
water to neutralize the alkali. 7. Isenda mineral spec-
imen. Whatis it? A. The mineral sent iz a quartz
crystal,of no pecuniary value.

B. H. asks: 1. Please give me a good rule
forfinding the pressure of steaminpounds to thesquare
inch in an engine boiler? A. You can best determine it
by a gage. 2. How can I find the horse power of anen-
gine.? A. See article on “Tudicating Steam Engines,”
in SCIENTIFIC AMERICAN for January 31, 1874. 3. To
what railroad ofticial had I best apply for a situation?
A. It depends on the xituation you desire. Probably
the president would be the proper person to see. if you
want a position on the engineer corps; the master me-
chanic, if you want a position on a locomotive; the su-
perintendent, for appointment as hrakeman or conduc-

tor and soon.
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W. F. W.asks: Does the lever principle
apply to a water wheel ? For instance, in two overshot
wheels, one 10, the other 20feet in diameter, with buck-
ets of equal size, if one bucket in each wheel be fllled,
will one give any more powerthan the other? Docs the
sameprinciple hold good in turbine wheels? A. The
principle of the lever applies in all such cases.

A. 8. asks: ('an a person obtain instruction
in New York on proper use of instruments as used by
the United States Signal Service Bureau? If <o, where?
A. Youcan obtain rules and instructions from the Bu-
reau. Youcanobtain the prices of instruments from a
reliable maker.

A H. 0. asks: 1. What material is best for
an emery belt ? A. Leather. 2. I8 thereanything bet-
ter than glue to stick the emeryon with? A. Wethink
not.

P. H. K. asks: Can aclock be made to run
without power from springs or electricity, and without
requiring to be wound up, in fact, to receive a steady
movement from itselt? Is such a thing possible? Is
thereany company or society in the United States that
would support v poor man in experimenting in such
work? A. We mustanswer no to all your questions.

0. P, asks: What is the effect of excessive
dampness on masonry constructed with ordinary mor-
tar? My mill {8 built of brick with stone foundation.
At its base in the rear, the streamm flows, washingit
somewhat, while the dripping from the race abovecre-
atessomesprayand much dampness. Isthercanydan-
ger of the foundation or wall giving way? If so, what
kind of mortarshould have been used in the firstin-
stance? A. Itis quite likely that your foundation is
unsafe, butcould not answer positively without know-
ingmore particulars. Somekind of hydraulic cement is
ordinarily usedin such cascs.

C. H. asks: Given the size of ports, exhanst,
and stroke of the valve, how large should the valve be ?
A. If the valve has no lap, it must be large enough to
cover both ports, when in mid position, and the stroke
is twice the width of the steam port.

F.C. C.says: 1. If T undertake to carry
waterin wooden pipes a mile under the ground, how
much waste must I allow for absorption, evaporation,
etc.? A.Itwilldepend upon the material. You can
readily determine the matter by experiment. 2. There
is fall enough to throw the water into a tank over s,
boiler and save the labor of a well pump. How much
shall I save by this? A. About twice the theoretical
power required to lift the water. 3. What would be the
difference in cost between a wood pipe and a cast iron
pipe,and which, upon the whole, had I better have? A.
The wooden pipe would be much the chcapest inmany
localities. If you have facilities for making it, we think
the wooden onc muy be the best for you. +.¥aatis the
smallest sized pipe, wood or iron, that I could use,and
what is the least fall the water need have? A. You do
not scnd enough data for us to answer this question.
Your best course would be to have an eftlecctive conden-
ser of your steam.

F. G. H. asks: Will a round chimney give
a better draft than a square one,)f thc area and surface
presented for friction are the same in both cases? A.
In practicethere is no ersential difterence in the draft of
the two forms.

1.. W. asks: Which is the most economical
to heat a tank of water, using live steam or heating
pipesin the water? Does it necessitate running the
pipe to the bottom if done with live steam? Will not
the pipesheat it quicker, and take less steam if there
be an outlet into the water or elsewhere? A. Therela-
tive economy of the two systems willdepend considera-
bly upon the general arrangement.

H. G. B. asks: How can I alloy gold? A.
Gold is alloyed with silver or copper, or with both. Melt
thegoldin a separate crucible : and if copper is to be
added, this {8 also to be melted in another crucible and
poured into the gold. Toensure a thorough cumbipa-
tion, two red hot crucibles sheuld be used,and the lique-
fiedmetals poured alternately from one into the other.
To prevent oxidation irom theair,putinto each cruci-
ble a small quantity of a mixture of common salt and
charcoal. The netallic aslloy should also be occasion-
ally stirred with a rod of pottery ware.

W. H. F. asks: Is the objection to steam
propulsion on canals the washing away of the banks?
Would a system which would propel the boat without
disturbingthe water be of any use? A. The difliculty
about canal navigation by steam i8 not the washing of
the banks. The trouble is to finda method of slow pro-
pulsion by steam that shall be as cheap and easy of man
agement as towage by animals.

R. T. asks: 1. Will a patent be granted to
another person on an already patented ml\ture if one
or more ingredients be added or omitted? A. Not un-
less there is some essentfal ditference in the compound
produced, or in adapting it to another purpose. Mere-
ly adding to ortaking away from a patented muterial
cowmpounded for a certain purpose,and use without sub-
stantially altering it for said purpose and use, isnot pa-
tentable, unless as animproveltent on the prior patent.
2. How is gas llmemade? A. Gas lime is simply the re-
fuse lime from the gas purifiersin gas works.

J. H. asks: What is the best method for
mixing paints for painting on glass, to stand heat and
cold,and to be exposed to all kinds of weather? A.
Glassin which the celors are fixed by fluxing certain
metallic substances on its surface, and known us
“gtained glass,” is what we would recommend to fuliil
the conditions required. This you can buy moire cheap-
1y than you can make.

P. . Coasks: 1. Is it practicable to con.
dense the exhaust of a small compound engine.the steam
working 350fect per minute? A. Yes. 2. Is it practi-
cableto doso in a condenser constructed so that the
steam exhausts into gas pipes with cold waterrunning
around them? A. This would be the best way of doing
it. 3. How will I determine the area of condensing sui-
face, the temperature of cold water, of course, being
known? A.lInpractice.from2kto 6 square feet of sur-
faccuareallowed for each indicated horse power of the
engine.

A. C. R. says: How do engravers transfer
pictures from paper to wood for re-engraving? _A. By
first soaking the print in a saturated solution of alcohol
and white caustic potash to soften the ink, when the
latter will readily transfer to the block under roller
pressure. Thisalso answers A.J. P.

A. L. C.asks: Why are objects pictured on
the retina of the eye in aninverted position, always seen
right side up? A. There are numerous theories. One
is that the image formed on the retina of the eye con-
veys to the mind correct ideas of the relative positions
of external objects. Anotheris that persons judge of
the position of an object by the direction in which the
rayscome to the eyes.
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G. H. M. asks: 1. Do you use a machine to
fold your papers as they come from the press? A. Fold-
ing attachments for presses have been made, but have
not proved successful. The folding is now done on
geparate machines. 2. What {8 the capacity of one of
your presses? A. The capacity of the presses on which
the SCIENTIFIC AMERICAN {8 printed is about 2,000 cop-
ies per hour. 3. Would nota machine to fold papers as
they come from the press be desirable? A. Yes, if it
could be made to operate without being troublesome.

E. B. asks: Is there & sure test to distin-
guish genuine butter from the artiticial, made in this
city? A.Itisclaimed by themanufacturers thatthe ar
tificial butter will keep longer without becomingran-
cid, the readily decomposable compounds not being

t foundin the manufactured article. You might submit
hetwo kinds to a test of this nature.

E. P. asks: How large must be a copper
plate fora ground wire be? How deep should it be
buried ? A. About 2 feet square, placed several feet
deep. 2. Whatis the iron pipe running down to the
ground on a fire alaim box for? A. To make counnec-
tion with the earth.

J.R. M. Jr. asks: In a screw press, with a
steel screw, if the screw works in a stationary nut, how
much weight would the screw sustain before it would
strip the thread or break? A. Multiply the cross sec-
tion of the cylindrical portion of the screw in inches by
the tensile strength of the steel in pounds per square
nch. This gives the resistance to breaking. The area
of surface resisting stripping in the thread, multipliec
by three quarters of the tensile strength in pounds per
square inch, gives approximately theresistance to strip-
ping.

W. A. B. asks: Will a common lead pipe,
say 1inch in diameter, having a strecam of cold water
running through it, melt if exposed to the heat of a
blast furnace? Iam well aware that a lead pipe with-
out water will melt immediately, but amin doubt about
its standing the intcnse heat if a cold stream is run
through it. A. Yes,if the heat is sutticiently intense.

F. M. B. asks: What is the size of the
largest steam cylinder ever cast? A. There are engine
cylinders 120 inches diameter- 2. 1f I purchase a patent-
ed machine for any particular use, for instance,a blind
slat tenoning machine, cutting off and making the ten-
ons on bot's ends at one operation, do I purchase the
machine and right to use it without any reference to
thelengthof time the patent has torun on the machine?
Have I the privilege to run it as long as the machine
lasts? A. You can use the machine as long as it lasts,
unless otherwise agreed.

G. M. asks: What is the greatest number
of revolutions that the propeller of a first class ocean
steamship makes per minute? Also of a fast going
steamsu1p of war? A. Between 50 and 65, in each case.

E. W, B. aslgs: 1. What do you think of the
vossibility of making a freight locomotive to run up
grades of 75 feetto the mile, witha ratchet wheel work-
ing on a third rail, the wheel to be applied to the rail at
the pleasure of the engineer? A. This planisin usein
some localities. 2. Can egges be preserved by placing
them in anairtight vessel and exhausting the air, slow-
ly,.80 as not to break the shells by the pressure out-
wards, or by separating the whites from the yolks and
then exhausting the air? A. We think there are prac-
tical difficulties in the way. 3. Can eggs be condensed
in the same way that milk is done? A. This is done at
present with a fair success.

C. . M. asks: 1. What are the contents of
a ball 7% inches in diameter? A. 22089 square inches.
2. Cut this ball through into 15 parts of equal thickness,
at orthrough centerof bali; what are the contents of each
part ¥ A. For the segments: Let r be the radius of the
base and b the hight of the segment : the solidity = (12 X3+
h?)x 05236 h. Foreachzone: letr=radius of one base, R
-radius of the other.h =hight of the zone; solidity = (r24R?2
-h2--8)x1'5708h. 8. Cut this ball into 15 equal parts
(slices) ; what 18 the tnickness of each part? A. This
you can {ind by trial, substituting values in the preced-
ing formule.

T.H. Y. asks: . What is a good recipe for
killing fleas on a dog? A. Use carbolic s2ap. 2. How
can I destroy garden moles? A. Set traps for them,such
a8 those described in our paper a few months ago.

H. L. says: People say that, if a man be bit-
ten by a dog, he is likely to go mad if the dog is not
killed; but it the dog is killed at once, there i8 no danger,
I fail to see why it is of any good to kill the dog, except
to prevent his biting any other person. A. We quite
agree with you.

J. C. L asks: 1. How can I back up a mill
burr, and what kind of plaster is best? What quantity
would I nced fora !} foot run? A. Make the backing
of plaster of Paris. TFill the interstices between the
stones with a cement made of powdered alum and pow-
der fromburrstone. Somemillers adda little molasszes.
2. What is the best work on milling? A. Consult the
catalogue of ascientific publisher. Seeour advertising
columns.

C. D. asks: Which are considered, in Eu-
rope and America, to be the most masterly and thorough
works on statics and dynamics? A. Probably Professor
Bartlett's work on ‘- Theoretical;Mechanics,” and Pro-
fessor Rankine’s ¢ ‘I'reatise on Applied Mechanics.”

I%. P. B. asks: Can I revarnish the body of
a guitar without injuring its tone? What Kind of var-
nish would be the best? The color of the body is dark.
A. We advise you to take it to an instrument maker.

(. E. H. asks: 1. If a boiler has water in
andsteam up, where is the pressure the greatest, at the
top of the boiler over the steam space, or on the bot-
tom under thewater? A. l'ressure i8 greatest on the
bottom. 2. Inreckoningthe horsepower of an engine,
as in your answer to.J. W.F,, January 31, why do you not
make an allowance for friction of the wearing parts, or
isthere noneedof it? A. The calculation was tor the
indicated horse power, in which no sallowance tor fric-
tionisusual. 3. How long before the SCIENTIFIC AMER-
JCAN I8 datedis it printed ? A. About ten days.

W. 1. asks: Is the capacity of a boiler in-
creased by enlarging the stcam drum? Isnot asteam
drum 24 inches in diameter x 8 feet long better than a
drum 18 inches in diameter x 4 feet long, for a boiler 40

nches in diameter x 24 feet long? A. The steam room
{8 increased by the change, and frequently this is very
desirable.

S. E. D. asks: If we take a quantity of wa-
ter heated to 100° Fah. and an equal quantity at40° Fah.
and pour them together,is there any actual loss of heat,
or is it merely disseminated or distributed throughout
the whole quantity ? And further, what would be the
temperature of the water after being so amalgamated?
A. The onlyloss wouldbe from radiation; and taking
no account of this, the temperature of the mixtur
would be 70°.

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

0.R.—

J. H. S.—Yourspecimens are iron pyrites, encrusted
with a soft bituminous material,

Your mineral appears to be a fine Prussian blue,

L. L. F.—Your ore is the oxide of iron.
ance, it might prove valuable.

H. C.—Yourmineral is red jasper, consisting essential-
ly of silica, but containing also alumina and oxide of
iron. Some varieties, like the striped and Egyptian jas-
per,on account of the richness and variety of the colors,
are of considerable value for ornamental vases, seals,
ete.  Jasper is susceptible of a high polish.

B. D. C.—A fine yellowish colored clay. We would
advise you to submit it to some potter, who will test it
by burningin the kiln. A manufacturer of paints would
alsoinform you of its value as a pigment.

W.L. V.—XNo. 1 isgalena, sulphide of lead, the ordi-
nary ore from which the lead of commerce is extracted.
It is frequently argentiferous; but to determine this, a
chemical analysis 18 necessary. No.2is blende, sulphide
of zinc with quartz, and traces of iron pyrites.

If in abund-

C. T. C.—No. 1 is iron pyrites, sometimes!used as a
source of sulphur, a valuable mineral when in sufficient
quantity nearmeans of transportation. No.2is quartz,
colored with oxide of iron, of no value.

J.McW.—Your specimen is chlorite with quartz and
mica. Chlorite is sonamedfrom a Greek word meaning
green, on account of its color. Itis asilicateof alum-
ina and magnesia with oxide of iron and sometimes
lime.

C, J. B.—This specimen consists of galena (sulphide
of lead) and blende (sulphide of zinc in quartz), Lyell’s
“Geology’’ and Dana’s “Mineralogy’ are standard works.

J. W.—This mineral is a kind of hornblende, like hy-
persthene. It yields, by analysis, silica, alumina, mag-
nesia, and lime, and its colors are produced by iron, etc.

G.J.—Red hematite, or red oxide of iron. Itcontains
76 per cent of metallic iron. It{s valuable as a burnish-
er; the red powder which it gives on pulverizing is val-
uable as a polishing power,and it is an excellent ore of
iron.

E. X. B. asks: 1. What is the tuunnage of
the United States steamer Swatara? By old measure-
ment she ig about 970 tuns. 2. What are the dimensions
of the engines of the torpedo boat Alarm and of tho
United States steamer Gettysburg? What isthe length
of the latter? 3. What are thejlengths and breadths of
the frigates Sanine, Saratoga, St. Mary, St. Louis,Dale,
and Cyane? 4. What was the speed of the Dictatorand
Monadnock in their race, in 1865 or thereabouts ?—H. W,
asks: Howcantype metal be madeblack or of any dark
color, before japanning ?—A. McK. asks : Who was the
firstinventor of the letter copyingpress?—E. T. T. asks
Where can I find a description of a man hoisting engine
foruse in mine and other shafts >—I). L. M. asks : If the
center core of the centennial tower is perpendicular,
and we drop a 11b.weight from the south side of its
top, where will it strike at the base?—W. G. asks: How
can I silver glassglobes, etc. ? How are difterent colors
produced? Can the silvering be done upon a flat sur-
face with the same effect as on globes ?

COMMUNICATIONS RECEIVED.

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

On Car Coupling Dangers. By S. H. D.

Onthe Moon Question. By M. R.

On the Minerals of South East Missouril
By H.C."'

On Heating Buildings. By W. H. (.

On a Cure for Rheumatism. By T. C. E.

On the Erie Canal. By J. M. H.

On Preventing Damage from Boiler Explo-
sions. By .M.

Also enquiries from the following :

C.C. L—J. S.—R.—W. B.—C. W. Y.—E.—E. B.—

N.E.N—J.W,H—=J.H. M.—J. W.—R. T.—R. L. M.

A.G.R.—J. S.P.—J.H. A.Jr.—N.R.

Correspondents in different parts of the country ask :
‘Who makes sewage pipemachines? Who makes potato
peeling machines? Where cana large aquarium be ob-
tained ? Who makes a substitute forindia rubber? Who
makes four wheeled velocipedes ? Who makes the “fly-
ing ponies” on which children ride at fairs, etc. ? Who
sells mulay saw mills? Who makes cooking stoves,
heated by kerosene flame ? Makers of the above articles
will probably promote their interests by advertising, in
reply,inthe SCIENTIFIC AMERICAN.

Correspondents who write to ask the address of certain
manufacturers, or where specified articlesare to be had,
also those having goods for sale,or who want to find
partners, should send with their communications an
amount sufficient to cover the cost of publication under
the head of * Business and Personal,’” which is specially
devoted to such enquiries.

[OFFICIALL.]
Index of Inventions

FOR WHICH

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

January 27, 1874,

AND EACH BEARING THAT DATE.

[Those miarked (r) are reissued patents.]

Air, compressing, W. Johnston.... . 146,909
Annunciator, electric, L. Finger.. . 146,758
Ash box and sifter,J. D. Heins.......... .. 146,826
Auger, earth, T. A. Considine........... . 146,752
Auger, spike, R. 0. & J. Arbour.. 146,798
Bale tie, cotton, W. A, Jordan. 146,911
Beam and rafter, E. T. Potter 146,779
Beer,etc.,, M. Hey..ooovvvvvvnnnne 146,904
Bevel and try square, J. W. Hardle. 146,763
Boats, detaching, G. W. Mallory.. 146,835
Boliler, agricultural, J. G. Smith... .. 146,954
Boiler indicator and blow-oft, R.Montenegro . 146,936
Boiler, steam, B. T. Babbitt....... P 146,858
Bolt work for safe doors, J. C. E. Richardson 146,782
Book, check, E. R. Moore...... 146,937
Boot and shoe, J. L. Joyce........ . 146,912

Boot and shoe, J. McMillin......ccoovvvnenennn.... 146,932
Boots, etc., fastening for lacing, T. K. Keith..... 146,913
Boring machine, Doane & Bugbee . 146,885
Bottle, W. H.RIChardson........c..cooeeeunnes 146,783
Bottle, H. \V. Watson......... . 146,791
Bottle stopper, F. Kutscher (r)......covvvvvennnnes 5,147
Breast pad,F. COX..vvviiiiinienennnnns . 146,805
Bridge, locomotive draw, G. Slcklesteel cereeses. 146,843
Bridge, wrought iron, W, R. Laird......... 146,916
Bridges, turn table for pivot, A. Bonzano. . 146,863
Buckle for suspending brooms, etc., H. P. Crouse 146,878
Burner, lamp, M. H. Collins........... cereereenees .. 146,751
Burner, lamp, F. S. Robinson.. . 146,950
Car coupling, W. Day.... .. 146,882

Car coupling, H. K. Forbis 146,814

Carcoupling, S. J. Griest. 145,899
Car coupling, S. T. Lamb.. . 146,917
Car coupling, S. T. Lamb..... 146,918
Car coupling, H. E. Marchland ceee.. 146,924
Car coupling link, F. A. Markley... . 146,926
Car propeller, F. Mace.............. .. 146,834
Cardboard pattern, perforated, H. St. John....... 146,956
Card cutting machine, J, Gilbert............ .. 146,897
Carriage scat, J. A. Althouse...... ereeees . 146,797
Cartridge box, F, M. Thomson. . 146,959
Chair, child’s, J. F. Downing..... .. 146,888
Chair, folding, F. W. Richardson........ ... 146,949
Chair, lady’s sewing. J. F. Downing..... ..., 146,839
Cheese, etc., rennet for, M. A. Widger. veeees 116,851
Climp, flooring, E. Bucklin, Jr....... . 146,869
Clamp, joiner’s floor, W. W. Ingrum.. . 146.828
Clock, watchman’s time check, W. Diebe . 146,809
Cloth, etc., stretehing, I. E, Palmer......... .. 146,943
Clothes frame, J. C. Miller . 146,934
Clothes wringer, J. Brinkerhoft... . . 145,867
Cooler, lard, W. J. WilcoX ....ovvviirnniniennns ve.. 146,852
Corn husking implement, J. F. Schmelfzer........ 146,842
Corset steel, M. P. Bray.......cccoeevveevnneeneennas. 146,665

Cotton chopper and cultivator,J.B.Underwood (r) 5,741
Cotton cleaner for cetton gins, T. C. Craven. . 146,876
Cotton feeder for cotton gins, T. C. Craven . 146,877

Cotton opener, Whitehead & Atherton............ 146,794
Cotton opener, Whitehead & Atherton............ 146,795
Cultivator, J. P. Rumsey.......covvveevnnnnnnnn.... 146,952
Cultivator, corn plaater, etc., M. Green. 146,822
Digger, potato, M. Johnson... . 146,908
Dish,soap.J. L. Mason..... . 146,836
Ditching machine, J. M. & M. M. Dunn. . 146,810
Dog collars, lining for, W. T. Mersereau.. . 146,770
Draw stop mechanism, P.C. Dawson.. . 146,881
Drilling machine, metal, M. LoVe.....cceevuvrnnens 146,923
Dyeing leather, N. MATrY...oceeeeeiiraceecnresacnnes 146,769
Eaves trough hanger, J. P. Abbott............. vo.. 146,855
Effervescent liguids, preserving, E. F. Vallentin.. 146,964
Egg carrier, F. M. ThOmS8OD.....coviveeenannnns ... 146,960
Elevator,C.F.& M. Stewart........... 146,847

Engine, cold water, I. Van Kersen..

146,849

Engine, balanced slide valve, O. Kromer . 146,915
Engine condenser, steam, J. S. Baldwin...., . 146,859
Engine reversing valve, P. T. Brownell .. 146,800

Engine valve gear, R. Greene. 146,898

Faucet, H. B.Leach..............ooioiiiiiiiia.... 146922
Faucet, self-closing,H. T. Coleman.......... eeee.. 146,874
Fence, iron, Guttridge & Bolander . 146,762
Filter, W. H. Lunt....... . 146,833
Fire escape, C. A. Loefller. . 146,768
Fire extinguisher, Waggener & Breed . 146,790
Fire place, A. Wynne................ . 146,971
Fish hook, trolling, W. H. James.. 146,764
Flour packer, gear button for, L Creveling... ... 146,806
Fringing machine, W. H. Wright................... 146,970
Fruit jar, T. & H. Hale...... . 146,824
Gas manufacture, {lluminating, Treacwell etal. .. 146,963

Gas by electricity, lighting, A. T. Smith.......... 146,953
Gas retort, N. P. Treadwell.. . 146,962
Gate, automatic, J. Grobb.... 146,823
Griping and cutting tool, J. Lindsay.............. 146,829
Hame, J. Letchworth....... . 146,767
Hand support, G. W. Noyes. . 146 941
Harness, L. Ellis........... . 146,892
Harness hame, A. Davis.. 146,754
Harrow, Van Order & Dinneen..... . 146,965
Harvester, cotton, W. H. Pedrick.. . 146,945
Harvester binder attachment, L. King.. 146,914
Harvester, finger bar for, V. N. Collins. . 146,804
Hatchway protector, E. H. Benedict . 146,799
Hatehway, self-closing, J. W. Tripp . 146,788
Hay loader, A. Garver... . 146,896
Head rest for seat, G. Hills..... . 146 907
Hides, etc., bating, Vickers & Holmes............. 146,786
Hinge, lock, F. W. Nicholas.........coeevveevnann.. 146,779
Hinge and guard, trunk, V. B. Sofield . 146,955
Hoop skirt, M. P. Bray.... +.. 146,866
Horse, detaching, I. L. Landis........ . 146,920
Horse, feed bag for, J. T. McClendon . 146,928
Hose patch, W. Flynn... . 146,895
Hydrant, Z. E. Coffin (r).. 5,745
Ice cream freezer, C. Gooch........coovvieeen . 146,819
Indicator, station, Farnan et al. . 146,813
Inhaler, W. B. Hidden.. . 146,905
Lampblack, making, J. Rogers... 146,951
Lamp chimney, Blaisdell & Young. . 146,862
Latch, knob, H. Jones................... . 146,910
Link for chain couplings, S. T. Lamb (r)... . 5,740
Lock, time, S. A. Little . 146,832

Locomotive driving wheel, J. C. Wilson.
Loom temple, Dutcher & Stimpson... ...
Lung protector and undervest, J. Culver..
Medical compound, J. S. Bruner.....
Medical compound, Lippincott & West.
Medical compound, A. F. C. Reynoso....
Medicinal capsule, P. Cauhape........
Meter, fluid, J. M. Blanchard............
Motion, converting, H. E. Marchand...

146,854
146,757
146,879
146,748
146 831
. 146,781
146,803
146,745
116,925

Motion, converting, R. R. Stevens... 146,845
Music transportation, teaching, W. J. Elderton.. 146,891
Nail extractor, H. A. Nettleton.................... 146,930
Nail plate feeder, J. C. Gould . 116,828
Nail plate feeder nose piece,J. C. Gould 146,821
Neck yoke, C. R. Moon........ 146,772
Necedles, polishing eyes of, F. H. Bradley 146,747
Nut lock, T. J. McTighe.......ccoovinnnnn. 146,933
Olls, preparing illuminating, A. W. Porter. 146,778
Organ, reed, R. Burdett............. 146,870
Padlock, H. Ahrend.............. . 146,857

Padlock, W. Wilcox
Pail, dinner, P. Hein....

146,968
. 146,906

Pantaloons, W. O. Linthicum. . 146.830
Paper bag and bag machine, R. W. Murphy . 146,778
Paper bag machine, M. Murphy....... 146,774
Peat machine, L. W. Boynton....... . 146,745
Perspectograph, A. R. East . . 146,811
Photographs, exhibiting, C. Dauthendcy 146,880

Photography, S. Anderson....
Pickers, lag for, G. F. Bard..
Pipe. drain, F. F. Boudrye.....

. 146857
146,743
146,364

Planter, corn, W. H. McCormick 146,929
Plow, [.M. Ford 146,815
Plow clevises, etc., bending, C. F.Mock... .. 146,171
Plow, gang, A. G. & J. R. Cummins........ . 146,807
Plow, gang, W. Newlin................ ceereseisens.. 146,939
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Ponton coffer dam, J. Napier........ccvvveevennn.s 146,775

Press, clothes, Webster & Dennis (r).. 5,143
Press, cotton,J. Debeauvais........ . 146,808
Press, hand, S. W. Soule.. . 116,780
Press, lard, W. C. Marshall........... . 146,927
Printing press roller carrier, C. Potter, Jr. . 146,841
Printing press, card, Watson et al.... . 146,792
Pruning implement, R. Bartly ... H6,744
Pump, T. Wilmington...........c..o.en eeeireieea 146,853
Pump bushing, eto., A. S. Cameron...... ... 116,871
Pump, rotary, W. B. Allyn....... . . 146,741
Purifier. middlings, M. Sower............ 11,844
Quoin and chase combined, E. A. Warren . 146,967
Rallway journal packing, H. B. Devlan. . 146,883
Railway rail, G. Herring 116,903
Railway rail joint, J. MonKk..........c.oeeu .. 146,935
Roadway, plank, C. McGOWaD....ccuvevnne. 146,931
Sad iron, A. Strobel............... . 146,957
S ash fastener, J. Keith. 146,765
Sash holder, J. X. Miller.. . 146,837
Satchel or box, folding, C. M. Gillet. . 146,817
Saw handle,cross cut, VV. Clemson.. oo, 146,749
Sawing machine, Morey & Bellah. ......... . 146,839
Sawing machine, circular, Doane et «l.... 146,886
Scale, pendulum, W. R. Parr....... 146,944
Scraper, furrow, F. G. Thurston . 146,848
Scraper, road, T. M. Tate... .. 146,938
Seaming machine, G. H. Perkins . 116,946
Seaming machine, J. H. Perkins.. . 116,947
Separator, grain, F. W. Robinson... . 146,784
Sewing hose, E. P. Richardson......covvuevninnnn. 146,948
Sewing machine, L. Griswold.... ceenens. 146,561
Shank laster, T. Kenderdine 116,766
Shears, E. Nunan 116,992
Shears, bar iron, W.X. Stevens. ceveieeen... 146816
Sheet metal ware, forming, Von Culin & De Butt 146,966
Shirt, I. Zacharias.........ooovveiiiiiiiiiiiinn, 146,972
Shirt bosom and protector, I. L. Landis........... 146,919
Shoe, etc., E. C.Burt...........ooooiineiiiiiin.... 146,801
Shoemaker’s edge plane, T. F. Baumann.......... 146,860
oShw case corner socket, J. W. Truby, (r)... 5,713
Shutter fastener, W. T. Fry.....ccoevvue . 116,760
Shutter fastening, J. D. Winslow, () 5,14
Side rest, E. G. Chormann.. . 146,872
Snow plow, R. A. Shinn..... 116,785
Sower, seed, YW.F. West........ ceeeneaes 146,798

Spark arrester, E. McDermott.. 146,930
Spinning machine bobbin, W. F. Draper.. 116,756
Sponge, treating, P. 5. Devian v 146,881
Spoons, burnishing, E. Tolman.. 146,961
Spring, door, J. Fitzgerald... . 146,891
Stalk puller, C. Heacock 146,825
Stave jointer, J. C. Moore 116,833
Stove, cooking, D. E. Paris, () . 5,742
Stove, heating, E. A. O8borne.....cccvvvvveiennnnns 116,840
Stove, reservoir cooking, G. G. Wolfe . 146,969
Stove lining plate, J. Dwye ve.. 116,890
Stufling box gland, J. N. Colb . 146,750
Sugar. manufacture of, W. R. Elmenhu‘st.. [PPPPIN 146,893
Sugar cylinders or disks, Harrison & Howe....... 146,901
Tanning process, J. ANACISON....c.veveueeniennn.s 146,742

Telegraph signal box, T. A. Edison...
Thill coupling, S. Bippus.
Tool holder, I. W, Fink.
Toy builaing block, C. M. (,mudall
Toy hoop, G. C. Stone. .
Toy money box, D. Dieckmann
Toy money box, J. Hall
Trap, animal, D. Doremus..
Tray, A. Nittinger, Jr
Treadle, A. Provancha......ccovvvvvenrnienrnneennns
Trumpet for raflway heads, etc., R. E. Frye.
Truss, N. Jones, (r).. ceseee
Tubing, metal, W. I .
Umbrella case, J. C. Hurcombe....... rrreeeeeeas
Valve gear for engines, R. Greene.........c..ceeeee
Valve, safety, G. Cockburn..................
Valve, throttle, B. I'. Wilson..
Vehicle wheel,J. H. Glover...
Ventilator, Weathered & Ensign..
Wagon spring, J. Carpenter.....
Wash board, J. W. Latcher
Water cleansing apparatus, M. Nolden,.. .. 146,940
Well tube filtering point, G. A. Hawley.. .. 146,902
Windmilt, Crossman & Spicer.......... ceeeeneeenes 16,355

APPLICATIONS FOR EXTENSIONS,

Applications havebeenduly filed, and are now pending
for the extension of the following Letters Patent. Hear-
ngs upon the respective applications are appointed tor
the days hereinafter mentioned:
28,192.—HoI1sTING MACHINERY.—R. A. Wilder. April5.
28,130.—BAKER’S OVEN.—D. McKenzie. April 15.

28,133. —KNITTING MACHINE.—E. Tiffany. Aprilia.

m.,.m.
146,818
.. 680
. 146.802

116,921

EXTEXNSIONS GRANTED.
27,008.—F1~N1sHING BooT HEELS, ETC.—H. Saloshineky .
27,020.—STEAM ENGINE EXHAUST PIPE.—G. Edwards.
27,023, —CALENDAR CLOCKS.—E. M. & J. E. Mix.

30,467.—SINGEING P1Gs.—A. & E. M. Denny.

DESIGNS PATENTED.
7,133.—CURRY Coxs.—H. 8. Bartholomew, Bristol, Conn.
7,134.—CaLL BELL.—N. L. Bradley, West Meriden, Conu.
7,135, —APPLICATION TO ARTICLEX OI JEWELRY.—O. i%

Coggeshall, Providence, 12. 1.
7,136.—WATcH MOVEMENT.—.\. C. Droz et «l., St
Switzerland.
7187 & 7,138.—CarrETs.—.\. Heald, Philadelphia, Pa.
7,139t0 7,141.—S0oDA WATER APPARATUS. —G. F. Meachuun
Newton, Mass.
7,i42.—CaN1sTERS.—J. I, Preater, Brooklyn, N. V.
7,143 —SoDA WATER APPARATUS.—M.L.Smith. Detrob
Mich.
7,144.—CLOCK CasE.—I. Atkins, Bristol, Conn.
4.145.—Typ¥:s.—A.P.Bauer, Fronkfort-on-the-Main, Ger.
7,146 & 7,147.—T¥PEs.—J. M. Conner, Greenville, N. Y.

. lmiet

TRADE MARKS REGISTERED,
1,606.—PLows.—Carr & Hobson, New York city.
1,607.—MEDICINE.—F. Howard, Newton, N. Y.

1,608 & 1,609.—CLOTHES WRINGERS.—Metropolitan Wa-h
ing Machine Co., Middlefield, Conn.
1,610.—STEEL PENs.—W. Pedrick, Philadelphia, Pa.

SCHEDULE OF PATENT FEES.
On each Cavest...
On each Trade Mark....
On filing each application for a Patent (17 years).
On issuing each original Patent....
On appeal to Examiners-in-Chief..
On appeal to Commissioner of Patents..
On application for Reissue.....
On application for Extension of Patent.
Ongranting the Extension. . .
On fliing a Disclaimer..
On an application for Design (3% years). ...,.......810
On application for Design (7 years).... cerrreeeeeee . B13
On application for Design (14 years).. cereenn... 830
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LisT OF PATENTS GRANTED IN CANADA,

FroM FEBRUARY 4 TO FEBRUARY 10, 1874.

3,084.—L. D. Sawyer, H. P. Coburn and I. Awes, Hamil-
ton, Wentweorth county, Ontario, assignees of L. B.
Hoit, Worcester, Mass., U. S. Improvements in ma-
chines for shelling corn, called ‘‘ Hoit and Sawyer
Corn Sheiler.” Feb. 4,1874.

3,085.—James Foley, Montreal, P. Q. Improvements on
machines and process tor manutacturing extract of
bark for tanning and other purposes, called ‘ Foley’s
Improvec¢ Machine and Process for Making Bark Ex-
tract.” Feb.10,1874.

3,086.—L. W. Pond, Eau Claire, Eau Claire county, Wis.,
TU.S. Improvements on booms, called “Pond’s Im-
proved Boom.” Feo. 10, 1874.

3,087.—W. Richards, Toronto, Ontario. Machine for
cutting open the ends of metallic cans containing
oysters or preserved meatsand fruit,called * Richards’
Can Opener.” Feb. 10, 1874.

3,088.—J. P. Manton, Providence, Providence county,
R.I, U. S. Improvement on ship’s windlass, called
‘*“Manton’s Ship’s Windlass.,” Feb. 10, 1874,

8,089.—H. II. Robinson, Stanbridge, P. Q. Improve-
ments on those appliances used for preventing
horses and cattle from running about, called * Rob-
inson’s Safety Yoke.” Feb. 10, 1874.

3,000.—G. S. Harwood, Boston, Mass., U. S. lmprove-
ments on first breaker feeder for carding machinery,
called * Improved First Breaker Feeder.” Feb. 10,
1874,

3,091.—P. Hoddy, Waterloo, Ontario. Improvements on
coftee roasters, called ‘“Hoddy’s Improved Coffee
Roaster.” Feb. 10, 1874.

3,092.—G. B. Thompson, Boston, Mass., U. S. Improve-
ment on shirt bosoms, called * Thompson’s Magic
Shirt Bosom.’’ Feb. 10, 1874.

3,093.—A. T. Millar, Ottawa, Ontario, assignee of A. R.
Giles, Ottawa, Ontario. Improvements on carriage
jack, called ““ Millar’s Improved Wagon Jack.” Feb.
10, 1874.

3,094.—H. F. Read, Brooklyn, Kings county, N. Y., U. S.
Improvements on water meters, called “The Gem
Water Meter.” Feb.10,1874.

HOW T0 OBTAIN

Patents and Caveats

IN CANADA.

ATENTS are now granted to inventors

in Canada, without distinction as to the nation-

ality of the applirant. The proceedings to obtain

patents in Canada are nearly the same as {n the

United States. The applicant {8 required to fur-
nish a model, with specification and drawings in dupli-
cate. It {8 also necessary for him to sign and make
atlidavit to the originality of the invention.

The total expense, in ordinary cases, to apply for a
Canadlan patent, 18 $i5, U. S. currency. This includes
the government fees for the tirst five years, and also our
(Munn & Co.’s) charges for preparing drawings, specifi-
cations and papers, and attending to the entire business.
The holderot the patent 18 entitled to two extensions of
the patent, each for five years, making fifteen years
in all.

If the inventor assigns the patent, the assignee enjoys
all the rights of the inventor.

A small working model must be furnished, maae to
any convenient scale. The dimensions of the model
should not exceed twelve inches.

If the invention conslsts of a composition of matter,
samples of the composition, and also of the several in
gredients, must be furnished.

Persons who desire to apply for patents in Canada are
requested to send to us (MUNN & Co.), vy express, a
model with a description,in their own language, show-
ing the merits and operation of the invention, remitting
also the fees as above for such term for the patent as
they may elect. We will then minediately prepare the
drawings and specification, and send the latter to the
applicant for his examination, signature, and affidavit.
1t requires from four to «.welve weeks’time, after com-
pletion of the papers, to votatn the decision of the Cana-
dian Patent Office. Remit ihe fees by check, draft, or
Postal order. Do not svnd the money in the box with
model. Give us your name in tul}, middlenameincluded

Inventions that have already been patented in the
United States for not more than one year may also be
patented in Canada.

On flling an application for a Canadian patent. the
Commissioner causes an examination as to the novelty
and utility of the invention. If found lacking in either
of these particulars, the application will be rejected, in
which cuse no portion of the fees paid will be returned
to the applicant.

Inventors may temporarily secure their improve-
ments in Canada by flling caveuts, expense thereof, $35
in full.

For further information about Canadian patents, as-

signments, etc., address
MUNN & CO,

37 Park R,nw,
New York.

VALUE OF PATENTS,

And How to Obtain Them.
Practical Hints to Inventors,

ROBABLY no investment of a small sum
of money brings a greater return than the
expense incurred in ¢btaining a patent, even
when the invention i8 but a small one. 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
1ealized large sums from their patents.

More than FIFTY THOUSAND inventors have availed
themselves of the services of MUNN & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the SOIENTIFIO AMERIOAN. Theystand at
the head in this class of business; and their large corps
of assistants, mostly selected from the ranks of the

Patent Office: men capable of rendering the best service
to the inventor, from the experience praciically obtained
while examiners in the Patent Office: enables MUNN &
Co. to do everything appertaining to patents BETTKR
and CHEAPER than any other reliable agency.

HOW TO ¢ ] closius
oprary [GUAIN

ry letter, describing some invention which comes to this
office. A positive answer can only be had by presenting
a completeapplication for a patent to the Commissioner
of Patents. An application consists of & Model, Draw-
ings, Petition, Oath, and full Specification. Various
officialrules 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
over again. The best plan is to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the inventor may safely confide his ideas to them ;
they will advise whether the improvement s probably
patentable, and will give him all the directions needful
to protect his rights.

To Make an Application for a Patent,

The applicant for a patent should furnish a model of
his invention if susceptible of one, although sometimes
it may be dispensed with ; or,if the invention be a chem-
fcal production, he must furnish samples of the ingredi-
ents of which his composition consists. These should
besecurely packed, theinventor's name marked on them
and sent by express, prepaid. Small models, from a dis
tance, can otten be sent cheaper by mail. The satest
way to remit money,is by a draft or posta) order, on
New York, payable to .hu orderof MUNN & Co. Persons
who live in remote parts of the country can usually pur-
chase drafts from their merchants on their New York
correspondents.

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-
sion—smaller if possible—and send by express, prepaid,
addressed to MUNN & Co., 37 Park Row, together 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 »
model, make a8 good a pen and ink sketch of the {m-
provement as possible and send by mail. An answer as
to the prospect of & patent will be received, usually, by
return of mail. It {8 sometimes best to have a search
made at the Patent Office : such a measure often saves
the cost of an application for a patent.

Preliminary Examination.

In order 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 mall, addressed to MUNN & Co., 37 Park Row,
and in due time you will receive an acknowledgment
thereof, followed by a written report in regard to the
patentability of yourimprovement. This special search
{8 made with great care, among the models and patents
at Washington, to ascertain whether the improvement
presented i8 patentable.

Foreign Patents.

The population of Great Britain {8 31,000,000; of France,
37,000,000 ; 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 1is the
time, when business i8 dullat home, to takeadvantage of
these immenseforeignfields. Mechanical improvements
of all kinds are always in demand in Europe. There will
neverbe a better time than the present to take patents
abroad. We have reliable business connections with the
principalcapitals of Europe. A large share of all the
patents secured in foreign countries by Americansare
obtained through our Agency. Address MUNN & Co., 37
Park Row, New York. Circulars with full information
onforeign patents, furnished free.

Trademarks.

Any person or irm domiciled in tne United States, or
any firm or corporation residing in any foreign country
where similar privileges are extended to citizens of the
United States, may register their designsand obtain pro-
tection. This is very important to manufacturers in this
country,and equally so to foreigners. For full particu-
larsaddress MUNN & Co., 37 Park Row, New York.

Value of Extended Patents.

Did patentees realize the fact that theirinventions are
1ikely 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 availl them-
selves of the extension privilege. Patentsgranted prior
to 1861 may be extended for seven years, for the benefit
of theinventor,or of his heirsin case of the decease ot
fomer, by due application to the Patent Office, ninety
days before the termination of the patent. The extended
time {nures to the beneflit of the inventor, the assignees
under the first term having no rightsunder the extension
except by special agreement. The Government fee for
an extension is $100, and it 18 necessary that good profes-
sional service be obtaineu to conduct the business before
the Patent Office. Full information as to extensions
may be had by addressing MUNN & Co. 37Park Row,New
York.

. Caveats,

Persons desiring to flle a caveat can have the papers
prepared in the shortest time, by sending & sketch and
description of the invention. The Government fee for
a caveat 18 $10. A pamphlet of advice regarding applica
tions for patents and caveats i8 furnished gratis,on ap-
plication by mail. Address MuNN & Co. 87 Park Row,
New York.

Design Patents.

Foreign designers and 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 {n this market.

A patent for a design may be granted to any person
whether citizen or alien, 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 tabrics,any new and original im-
pression, ornament, pattern, print, or picture, to be
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
Muxx & Co., 371 Park Row, New York.

COoples of Patents.

Persons desiring any patent issued from 1836 to Novem
ber 26,1867, can be supplied with official copies at areas-
onable cost,the pricedependingupon 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
date of patent. Address MUNN & Co.,Patent Solicitors,
87 Park 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, nocharge is made. Write
plain; do notusepencilorpale ink; be brief.

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

In all natters pertaining to patents, such as conducticg
interferences, procuring extensions, drawing assign-
ments, examinations into the validity of patcnts, etc.
specialcareand attention is given. Forinformationand
for pamphlets of instructionand advice,

Address
MUNN & CO.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Coruner F and 7tb
Streets, opnosite Patent Office.

Advertisements.

$1.00 a line.

75 cents a line.

Engravings may head advertisements at the same rate per
line, by measurement, asthe letter press. Advertisements
must be received at publication office as early as Friday
morning to appear in next issue.

Back Page
lnside Page= = = = = = =

Lhe valueaf the SCIENTIFIC AMERICAN a8 an advertiging
di t be over-estimated. 1t8cir i8 ten
times greater than that of any similar journal now pub
lisbed. 1tgoesinto allthe States and Territories, andis
read in all the principal libraries and reading-rooms oy
the world. We invite the attention of those who wish to
make their business known to the annexed rates. A busi-
nesg man wants something more than to see his adver-
tisement in a pr.nted newspaper. Hewants circulation.
1f it is worth 25 cents per line to advertise in a paper of
three thousand circulation, it is worth $3.15 per line to
udvertise in one of forty-five thousand.

Metal Organ Pipes,

Furnished *voiced or unvoiced,” made from the best
materials, by the best workmen. Reeds and String
Toned Stops a speciaity. E. HEDGES, Westfield, Mass.

THIS MACHINE will
mortise two Blind Stilesat
once for Fixed Slats, in all
kinds of wood, regardless
of knots; making 50 per
minute, leaving them clear
of chips, and will bore for
rolling slats, 150 per minute.
This way of automatically
making mortises 18 cuvered
by fourdistinct Patents,and
parties infringing any of
them will be prosecuted to

he extent of the law.
MARTIN BUCK Agent, Lebanoz, N.H.

Upright kngine and Tubular Boiler (4) HORSE
POWER, with all Trtmmings also (10) HORSE
PowgR. Send for Circulars.

§425.
VARIETY IRON WORKS Co., Cleveland, O.

AINTER’S MANUAL, a complete prac-
tical guide to house and s(gn painting, graining,
varnishing, polishing, kalsomining, papering, lettering,
staining, gilding, glazing, silvering. glass staining. anal-
ysis of colors, harmony, contrast, &c. 30 cts. Book of
Alphabets for painters, draughtsmen &c.,50. Book of
Scrulls and Ornaments, $1. Watchmaker and Jeweler's
Manual, 50. Soap- maker's Manual, 25. Horse-shoer’s
Manual, 25. J ightning Calculator,25. Hunter and Trap-
ger sGulde 20. Guide to Aubhorshlp, 50. Emp]oyment
eeker 8 Guldu 25. Ot booksellers, or by ma
ESSE HANEY & CO0.,190 Nassau St,,New York.

P

HORT TREATISE ON THE COMPOUND
STEAM ENGINE. By John Twinbull, Jr. Being
8 Van Nostrand’s Science Series. 18mo. Illustrated
with Diagrams, Tables. &c. Bosards. 5Cc.
D. VAN NGSTRAND, Punusnnn.
23 \lurrsy St. & 27 Warren St., New York.
+.* Coples sent free, by mail, on receipt of price.

MILLING MACHINES

In large varfety; also Cam Cutters, Gear Cutters, and
M1 Grinders. On hand and ﬂnlshmg Mills of any size
and shape made to order. Inde x Plates drilled. BRAIN -
ARD MILLING MACHINE CO., Milk St., corner Oliver,
Boston, Works at Hyde Park, Mass
15[] U ticles. Samples sent for 25 cents. Camlogues
free. AM. NOVELTY Co., 302 Broadway, N.Y.

500 RELIABLE, THOROUGHLY RENOVATED

SECOND HAND ENGINES, &.

Machinerv bought and exchanged. Illustrated clrcular
E.E.ROBERTS,Consulting Engineer, 52 Broadway,N.Y.
5 7 6 AGENTS’ profits per week. Will
prove it or forfeit $500. New articles

just patented. Samples sent free to all. Address
W. H. CHIDESTER, 267 Broadway, New York.
SHORT HAND 150 words per minute in
. 4 weeks. Send stamp for

Circular. J. A. GRAY, P. 0. Box 4,847, N. Y.
ANTED IMMEDIATELY—A Pattern

Maker and Fitter—one competent to repair, fit
up, and gate brass and white metal patterns for a Mal-
lesble Iron Foundry. Must be a thoroughly competent
workman. Address HOOSICK MALLEABLE "IRON
WORKS, Hoosick Falls, N. Y.

Yearly made by Agents selling our 32 new ar-

¢ € ! anhi "
2d Hand Machinery for Sale.
One Corlies Engine, 25 horse power; 1 Tubular Boliler,
14ft. long, 4 ft. in dmmutu‘ 403 in. tubes with super-
heater; | Uprlght Tuabular Boxlcr 20 horse power; 80 ft.
of3 inch Shatting ; 2 pairof Miter W heels, 31t. dlameter:
2 pair of Bevel V nesls with throw ott gearlug 15 ft, of
'J}/ inch Shafting, with Loupllng Blocks. ly to
AMES CONNER’S 5ONS, 28 Center St., ork.

LASS OULDS for Fruit Jars, Lamps,

Bottles, L Ink Stands etc..made by H. BROO h,

ear8 COR. WHITE AND CENTER ST8., N.Y. Forany
( ngnew in glass you will require a 1mould (or die).

\e\v

W PARTICULAR ATTENTION paid to MOULDS for
INVENTORS. Send model or drawing; inclose stamp,

ORIGINAL
Schaeffer & Budenberg,

Magdeburg, Germany, Steam, Blas®,
Vacuum, ana Hydraullc Gauges and
Engine Counters.

W. HEUERMANN,

CedarSt., N Y SoleDepot.

© 1874 SCIENTIFIC AMERICAN, INC

1,000 HOLE

Bored o Drilled « Once.

HOWEVER CLOSE TOGETHER, COMPLICATED,
OR WIIATEVER SIZE.

The undersigned offers for sale the Patents for U. S.
and Europe for this, the only method whereby any num-
ber of holes can be drilied at once, however close toge-
ther they are

wlthout cogs, pulleiys or belts

to rotate drills and

Leverage on each drill unlimited.
Poeitive motion only used.
No skilled labor required to tend machines.
Two different patterns bored at once.
Patterns changed at will.

The Rights for whole C.
purposes for sale separa
TO0 THREAD NUTS A.ND OLTS—IOO at once, both on

same machine.

TO BORE CANE CHAIR SEATS—Two different pat-

te
TO DPILL BOILER HEADS AND PLATES.
IRON SHIP PLATES.
Both of last two drilled cheaper than now

hed.
TO DRILL AND REAM }IING%}SORK
TO BORE BLIND STILES—1V or more at o
and such other manutactures as the boring, drlllmg.or
reaming of several holes at once, at le88 cost than
punching, may venefit. Undersigned will sell these
rights sepaiately, or 18 open to proposals to form sepa-
rate companies with satisfactory parties to build ma-
chines and do the work, &c., of each of the above, as one
Cowpany 18 now doing in one pranch.

N.B. I'have no engravings to s nd. but have machines
at work boring holes by hundreos !4 {vch apart in wood,
which fully exemplify the pxluclple and metal can be
drilled onsame machines to show -ts capabilities.

NK 8. ALLEN,
Corry, Erte Co., Pa.

S. for following

WORKIN G GLAS Male or Female, $30 a

week ; employmentat
home, day or evening: no capit:l; mstru( tions and valu-
able packagc of goodssent free h} mall. sddress,with6e-
return stamp, M. YoUNG & C0., 173 Greenwlch st., N.Y
|4 00 AGENTS WANTED. Samples sent free
09 by mail. Twonew articles,saleableas flour.
Address N. H. WHITE, Newark, N, J.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celeorated Greene Variable Cut-Off Engine; Lowe’s
Patent Tubular and Flue Boilers ; rlain Slide Vaive Sta-
tionary, Holisting, and Portable Englan Boilers of all
kinds, Steam Pumps, Mill Gearing, Shafting &c.; Silk,
'1ow Oskuw, Bagging, Rope, Flax,and Hemp \ mchlu(,ry
ents for the New Haven \lanmucturmg 0.'s Machin-
§s’ Tools ; for Judson's Governors and Stop-Valves:
Hturtevam 'Blowers; and Inflerential Pulley-Blocks.
WAREROOMS, 10 BARCLAY 81, NEW YORK.
WOLRKS, PATERSON, NEW JERSE

‘ ‘ THAT SKILLED MACHINISTS SAY ABOUT

JUDSON’S
PaTENT [ATHE (JHOCK.

¢“This is the best chuck we ever saw.—H. A.
STREETER & CO., Globe Iron Works, Chi-
cago.”’

‘¢ A splendid chuck. Will give you our next
order.—BUTTON ENGINE WORKS, Water-
ford, N. Y.”

DWIGHT ROBERTS, MANUFACTURER,
Wythe Avenue and Hewes Street,
Brooklyn, E.D,N. Y.

) EI IABLE BU SI’\*hbb OPPORTUNITIES
always offering by the N.Y.Exposition & M'f'g Co.

peud for descriptions or Loyd’s Track Bolt, Rodes’
Fizh Plate, Ghirardini’s Street Rail, Himes’ Unsinig Can,
Kline’s Governor, Ackerman’s lmoc Heel, Lyon’'s Black-
board, and fifty other g(;otlputcnts Pleuty of business
for tmerprlsiug men. E. ROBERTS, Pres.,52 Broad-
way, New York.

szo PER DAY.

lars free.
$7 EACH WEEK. Agents wanted, particulars

1000 Agents wanted. Particu
A.H.BLAIR & CO,, 5t. Louis.Mo

free. J. WORTH & CO..t. Louis. M-
ANNUAL OF PHRENOLOGY AND
PHYSIOGNOMY, 1874,

‘With 50 Heads, Faces, Signs of Character, a Good Mem

ory, Leadlng Clergymeu, Bad Breath, etc. 25c. Sent
first post, by S. R. W, ELLS 389 Broadway, New York.

% HUSSEY’S NATIONAL

, bottage  Architectare,

and Original Designs, Working
Scale Draw:!ngs, and Details for all
Styles of low- prlccd Houres, with
e Specifications and Cost. Just Pub
" lished. Royal quarto. Post-paid, $6.

WOODWARD'S 1 1,000 WoRKING DRAWINGS.

NATIONAL Plans, Details,

ARCHITECT | s‘:%‘;“ﬁ%&‘“ﬂ%fﬁ"éé‘,“ﬁéﬁ%.

MONCKTON’S NATIOZ\AL}Slx _Dollﬂ.l‘!, post
STAIRBUILDER, paid

MON

CARTON’S NATIONALS ix Dollnrs. post
CARPENTER & JOINER. §paid

ORANGE JUDD CO., 245 Brondwny, N.Y.

PHILIP S. JUSTICE,

4 N. 5TH STEET, 42 CLIFF Srnnnr
Philadelphia. \ew York.
QUARTERS IOR
‘“ DEAD ST RO}\E » POW R HAMME
“PHILA EL[’HIA ” HYDRA ULI(, JACKS,
LITTLE GIANT" INJECTORS.

Andrew’s Patents.

Noiseless, Friction Grooved, or Geared Holsi~
ers, suited to every want.
Safety Store Elevators, Prevent Accldent, if
Rope, Belt, and Engine break.
Smeke-Burning Nafety Boilers.
Oscillating Engines, Donble and Single, 1-:2
100-Horse power
Centrifns al Pumps, "100 to 100,000 Gallens
r Minute, Best Pumps in the World, pasas
ud, sSand, Gravel, Coal, Grain, etc., with=

All leh
Send for

&srm le, Durable, and Economical.
Circulars,
M. D. ANDhEWS & BRI
414 Water 8treet, New York.

ECOND HAND MACHINERY.—Wehave
for Sale, at very reduced figures, a number of holet-
ing and other engfnes and boilers, from 4 to 30 Horse

Power, Steam %x u Fan blowers, &c¢. Send for details
and prices. . TANNER & CO., Richmond, Va.
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FOR PRACTICAL MEN.

-0

\1{ new, revised and enlarged Catalogue of PRACTI-
CAL AND SCIENTIFIC BOOKS—9% pages, 8vo.—will be
sent, free of postage,to any one who will favor me with
his address.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STRREET, Philadelphia.

-0

POCKET BOOKXS

Civil and Mechanical Engineers,
Architects and Builders.

Beans.—A Practical Treatise on Railway
Curves and Location of Rallways. By E. W. Beans,
C. E. Ilustrated. 12mo.,tucks.........ccevvvennnn $1.50

Byrne.—Pocket Book for Railroad and Civil
E:,nglneers: Containing New, Exact, and Concise Me-
thods for Laying out Railroaa Curves, Switches, Frog
Angles, and Crossings ; the Staking out of work ; Lev-
eling; the Calculation of Cuttings; Embankments;
Earth-work, etc. ByOliver Byrne. 18mo.,fu11boung'
pocket-boof: 63 3 1 + $L.75

Griswold.—Railroad Engineer’s Pocket Com-
anion for the Field ; Comprising Rules for Calculat-
ng Deflection Distances and Angles, Tangential Dis-

tances and Angles, and all Necessary Tables tor Engi-
neers: also the art of Leveling from Preliminary Sur-
vey to the Construction of Railroads, intended Ex-
pressly for the YouugEnigneer.togemer with Numer-
ous Valuable Rules and fxamples. By W. Griswold.
12mo., tucks $1.75

Hurst.—A Hand Book for Architectural Sur
veyors and others engaged in Building: Contalum%
Formule useful in Designing Bullder’s work, Table o
Weights, of the materials used in Building, Memoranda
connected with Builders’ work, Mensuration, the
Practice of Builders' Measurement, Contracts of La-
por, Valuation of Property, Summary of the Practice
in bllapldatlon. etc., etc. By J. F. Hurst, C.E. 2nd
edition, pocket-book form. full bourd............. $2.50

Molesworth.—Pocket-Book of Useful Formu-
lzzand Memoranda for Civiland Mechanical Engineers.
B{ Gulilford L. Molesworth, Member of the Institution
of Civil Engineers, Chief Resident kngineer of the

Ceylon Railway. Second American, from the Tenth

London kdition. In one volume, full bound in pocket.

DOOK fOrI.cuuieiieeeiaeeeencenesneenssscsncrsncsnanans $2.00

Roper.—A Catechism of High Pressure and
Non-Condensing Steam Engines: Including the Mod-
elling, Constructing, Running, and Management of
Steam Engines and Steam Bollers. With Illustrations.
By Stephen Roper, Engineer. rull bound, tucks..$2.00

Shunk.—A Practical 'I'reatise on Railway
Curves and Location, for Young Engineers. By Wii-
liam k. Shunk, Civil Engineer. 12mo., tucks... .. $2.00

Vogdes.—The Architect’s and Builder’s Pock-
et Companion and Price Book: Consisting of a Short
but Comprehensive Epitome of Decimals, Duodeci-
mals, Geometry, and Mensuration; with Tables of
U. S. Measures, Sizes, Weights, Strengths, etc., of
Iron, Wood, Stone, and various other Materials,Quan-
titles of Materials in Given Sizes, and Dimensions of
‘Wood, Brick, and Stone; and a tull and complete Bill
of Prices for Carpenter’s Work ; also, Rules for Com-

uting and Valulng Brick and Brick Work, Stone

Vogucs,

ull bound in pocket-Dook

.$2.00

ork, Paintin g, Plastering, etc. By Frank W.
Illustrated.

Architect.

g# Theabove,or any of my Books,sent by mall, free
of postage, at the publication prices.

ME new ana enlargea CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—Y pages, 8vo.—sent, free of
postage, to any one who will furntsn his adaress.

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.
Fortine Best and Ch -
O gy Dorbced el
DROP PRESSES. sipoLerowx. Coxx. ’

Barnes’ Foot & Steam Power

scroll Saw,

For the entirc range of Scroll Saw
ing, from the Wall to the Cornice
Bracket, 31n. thick. Every Wood-
worker should have one, Fouryears
in market—thousands using thein,

Persons out of work, or that have
spare time, can earn with one of
these foot power machines from 40
to 80 cts. per hour. Itiga pleasure to
ruc one, —Say where you saw Jhis,
and send for full description to W,
F. & J. BaArNEs, Rockford, Winne-
bago Co, Il

ANTED—A new or 2nd hand Machine
for Slotting medium size Screws. J. A. SMITH,

1873 and _ 1874.

Catalogues Free.

Machinists’, Blacksmiths,” Model Makers’, Pattern Ma-
kers’. Organ Bullders’, Plano Makers’,and Tools and
Supplies for all classes of Mechanics.

A. J. WILKINSON & CO., Boston. Maseg

NEW and 24d-HAND..-
8end for Circular. Cuas.PLACE

’ & CO. 60 Vesey st., New York.

IIIII T I WROUGHT

B &G ZDES
r I YHE Union Iron Mills, Pittsburgh, Pa.
The attention of Engineers and Architects 1s called
to our improved Wrought-lren Beamns and Girders (pat
ented), in which the compound welds between the stem
&nd flanges, which have proved so objectionable in the
old mode of manufactur ng, are entirely avoided, we are
grmred to furnish all sizes at terms as favorable ascan
-be

ainedelsewhere.Fordescriptivellthgﬂughadldrgse
tteburgh, Pa.

-Carnegie,Klomar & Co, Union Iron Mills,

per day at home. Terms Free. Address

$5 2§20
~ GEo. STINSON & Co., Portland, Maine.

The Eagle Foot Lathe
APPURTENANCES.

Aanted toallclasses of wood and metal turning, &c.

Well made, accurate, and reliable. Fully warranted.

Send for Catalogue. W. L. CHARE & CO.,
93, 95, 97 Liberty St., New,York.

THE “PHILADELPHIA”

HYDEAULIC JACK.

JP ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,
.cyllnderi} shafts, rocker arms, pistons, etc., entirely steel.

0.14 N, 5th s t., Philadelphi|
No. 42 CItff st Now Yoek, > § PHILIP 8. JUSTICE.

Niagara Steam Pump.

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

=

Small Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathes, Engines, Slide Rests, &c.
GOODNOW & WIGHTMAN,
23 Cornhill, Boston, Mass.

¥ o e
111

¥ NEW CATALOGUE FREE.

The American Turbine Water

eel,
Mcentlilmproved and submitted to
thorough sclentific teste by James
Emerson,showing the following use-
ful effect of the power of the water
utilized, being the highest results ev-
er known

Percentﬁge of Part Gate: %, 50.08;
69.64 ; %, 8.78 ; X, 82.58: %, 82.90.
er cent. of W hole Gate : 83.14.

A full report may be obtained of
8TOUT, M 8 & TEMPLE, Day-
ton, Oblo.

WOODBURY’S PATENT

Plaming and Matching

and Molding Machines, Gray & Weod's Planers, Self-oiling
S8aw Arbors, and other wood working machlneiy.
8. A. WOODS, ;91 Liberty street, N. Y.;
8end for Circulars. 67 Sudburv street, Boston.

EW & IMPROVED PATTERNS.—MA-
CHINISTS' TOOLS—all sizes—at low prices.
K. GOULD. 97t0118N.J. R. R. Ave., Newark, N. J.

P.BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blalsdell Patent Upright Drills,
and other first-class Machinists’ Tools

[ UAINT, KUEER, axD KURIOUS is the

valuable book we give to all; full of facts, figures
and fun. 50 Elctures. nclose two stamps and address
BLACKIE & CO., 746 Broadway, New York.

WANTED, A RELIABLE LADY

OR GENTLEMAN, in every towk, to act a8 sole Agent.
Business respectable and remunerative. No meney re-
quired. Address DISCOVERY, P.O. Box 2809, New Y ork.

LCOTT LATHES, for Broom, Rake, and
Hoe Handles. 8.C. HILLS, 51Courtlandt St., N.Y.

HINGLE AND BARBEL MACHINERY.—
Improved Law’s Patent SBhingle and Heading Ma-
chine, simplest and best in use. Also Bhingle Heading
and Stave Jointers, Stave Equalizers, 'Head.(ng Planers,
Turners, &c. Address TREVOR & Co. Lockport, N. Y.

OOD-WORKING MACHINERY GEN
erally. Bpecialties, Woodworth Planersand Ricn-
ardson’s Patent Improved Tegon Machines.
Central, corner Union st., Worcester, Mass.
WITHERBY RUGG & RICHARDBON.

1832. SCHENCK’S PATENT. 1871,

WOODWORTH PLANERS

d Re-Sawing Machines, Wood and Iron Working Mss
cAlflnery, Englges, Bollers', etc. JOHN B. SCHEI\gCK’s
SONS. Matteawan, N. Y.and 118 Liberty 8t., New York.

E. ILLINGWORTH, Neville 8t. Foun-

e dry, Leeds, England, makes a Specialty ot

his 20-inch Swing Lathes. All parts are inter®

changeable,being made in duplicate.by patent machine-

ry.thus ensuring Accuracy and Excellence of Workman-
ship.

and Photo, write direct.

SAFETY HOISTING

§#¥" For 1ce
NMiachinery.

OTIS’ OTIS, BROS, & CO.,

NO. 348 BROADWAY NEW YORK.
ORTABLE STEAM ENGINES, COMBIN-

Ing the maximum of eﬁlclenc{, durability and econ-
omy, with the minimum of weight and price, They are
widely and favorably known, more than 1,000 being in
use. All warranted satisfactory or no sale. Descriptive
circulars sent on apé)llcatlon. Address

THE J. C. HOADLKEY CO. Lawrence, Mass.
97 Liberty st., New York.

You ask WHY we can sell First
Class 7 Qctave Piauos tor $2907?
We answer—[tcosts less than $§300
Q0 Piuno sold

Wno Agepts, but ship direct to fami-

P lies at Factory price, and warrant

- U o 5 Years, Send for illustrated cir-

cular, in which we refer to over 00 Bankers, Merchants,

&c. (some of whom you may know), using our Pianos,

in 44ustatee and Territories. Please state where you saw
notice,

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

RON BRIDGES—CLARKE, REEVES & Co.,
PH@ENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Philadelphia,. Pa.
Specialties—Accurate Workmanship—Phcnix columns
—Use of double refined iron. No welds. All work
done on the premises, from ore to finished bridges.

Illustrated Album mailed on application.

BOILERS AND PIPES COVERED

With *“ ASBESTOS FELTING:” saves twenty-five per cent.in fuel. Sendfor circulars.

ASBESTOS FELTING COMPANY,

, Nos. 816, 818, 320, and 322 Front Street, New York. §3 Asbestos in all quantities and qualities for sale.

Engines and Boilers,

Steam Pumps, Portable Engines (which can be used on
or oftthe Boilers), all thoroughly made, of the best ma-
terials. Send for illustrated Price Lists. I[SAAC H.
SHEARMAN, 45 Cortlandt St., New York.

OCOMOTIVE ENGINE FOR SALE—
4 One horse power—5 fuch drivers—7% inches gage—
cylinders 1 4x1¥—weight 85 1bs.—Boller of copper; car-
ries 100 1bs. steam. Steel frame and steel connections
throughout, allholesrimmed and bolts turned and ériven
in. Theabovedraws four or five men withease,and is sold
only for want of use. The entire machine 18 handsomely
finished with mahogany cab inlaid, and in all respects a
first class machine. Frice $400 Cash. Made by me in
spare hours for my own use. No circulars. EGBERT
. WATSON, 42 CIiff St., New York, or 77 Madison Av.,
Elizabeth, N. J.

LABLITT METAL.

Dealers and Consumers send for
rices to the Manufacturers,
VANDUZEN & TIFT. 102 E. 2d 8t.. CINCINNATI.
8§ Please mention this paper.

BASHFULNES Deepondency, Weakness

of Mind and Body. For
cause and cure, send stamp to DR.ECK, Box 2747, Cin.,0

AGENTS get the best selling book and secure
y the largest profits ever offered. Par-
ticulars free. Address HURST & CO., 746 Broadway,N.Y.

GEO. W. READ & CO.,
STEAM BAND SAW AND
VENEER CUTTING MILL.

186 to 200 LEwIS ST., Foot 5th & 6th Sts, E.R.,New York.
ALWAYS ON HAND:
FULL STOCK SEASONED HARD-WOOD LUMBER
AND CHOICE FIGURED VENEERS.
The largest Stock.
The greatest Varlety.
The lowest prices.
¥ Enclose stamp for Catalogue and Price List.

Veneer Cutting Machines—For Sale,
ONE ROTARY MACHINE, cutting 4 ft. long and 4
ft. diameter.
ONE SLICING MACHINE, cutting 5 ft. 6 in. long.
Both in perfect order, with_pulleys, shafting, etc.
Complete for immediate use. Price low. Address
~EO. W, READ & CO.
186 10 200 Lewls St., Foot 5th & 6th Sts., K. R.
ANUFACTURERS CHEMICALS,ORES,
Metals and Minerals for Steel, Iron, Glass Makers,
Enamelers and Potters, rlaters aud Klectrotypers—Me-
tallic Oxides of Manganese, Copper, Cobalt, ’I"I'n and An-
timony—Wolfram Ore—Asbestos—hydroﬂuoric Acld—
Borax—Ground Fluorspar, Felspar and Flint—Salts of
Nickel and Nickel Anodes—Soluble Glass—Silicate
Soda. Chioride Calcium—Black Lead, Metals of Mag-
nesium, Alyminum, Cadmium, Bismuth, Arsenic. All
Chemicals made to order, by
L.&J. W. FEUCHTWANGER, 55 Cedar St.,N.Y.

ADVERTISERS should send to Gro.P. RoweLL & Co.
i1 Park Row, N. Y., for their Eighty-page Pamphlet,
containing lists of 3000 newspapers and estimates, show
ing the cost of advertising. Mailed free to all applicants

'MHE HORTON LATHE CHUCK, from 4
to 36 inches, with the new Patent Jaw. Address
THE E. HORTON & SON CO., Windsor Locks, Ct.

An deutfche Crfinder.

Diefe grofle und thitige Claffe unfrer Be-
bdlferung madjen twir  befonders darauf
aufmertjam, daf unfre Firma durd) ihre Ver-
bindung mit Wafhington und den europdifden
Dauptjtidten, befondere Borthoile jur Crlan-
gung von in. und auslindifjden Patenten
bietet.

Seeder Crfinder, gleidviel weldjer Nationali.
tit angefirig, ift durdy die liberalen Patentge-
fese ber Bereinigten Staaten jum Patentidup
filr Crfindbungen beredytigt. Unfre Firma ift
bereit, geftiitst auf 26jdhrige Crfahrung, dbeutjde
Grfinder jeber Beit ju: bevathen und ju magigen
Preifen rajd) und piinftlid) Patente ju erlangen.

Die Deutfde Section ift in den Hinbden
fdhiger deutjdjer Jngenieurve, 'wverde in bex
Office  perfonlid mit Crfindern verlehren
werbden.

Der ,,Scientific American™ tird in feinen
Spalten bdie bedeutendeven Crfindbungen be.
fpredjen.

Corvefponbdeny erbeten und prompt beant:
wortet, Pamphlete in deutfder Spradie wers
den auf Bevlangen franco jugejandt.

Abdreffives

Aliunn & go.,
ncientific American™ Patent Agentur
87 Part Row,

New York City

LEFFEL'S IMPROVED DOUBLE TURBINE

¢

NewBookJustOut-160 PAGES

SENT FREE

Lo any partes mierested 1o waler power, audress
JAMES LEFFEL & CO,,
SPRINGFIELD, OH10, or 109 LIBERTY ST., N. Y. CITY.

1\ ASON’S PAT'T FRICTION CLUTCHES

are maBufactured by Volney W. Mason & Co.,
Providence, R. 1. Agents, L. B. BROOKS, 60 Cliff strcet,
New York; TAPLIN, RICE & CO.. Akron, Ohio.

A Set of 12 Steel Lathe D0§7Ssa

From 3§to4inch .
W Wigg w

Iron, from 3 to 2 inch ..$ 6.50
oW tg g ..$15.00

1 Set of Steel Clamps.. ..¥12.50
¢ ¢ Jron i ....$10.00

Expanding Mandrels taking anything from % to 4
inches, &c. _
Send to C. W. LE COUNT, South Norwalk, Conn.,
for Circular.

OLD ROLLED
_SHAFTING.

The fact that this shafting has 75 per cent greater
strength,a finer finish,andis truer to gage,than any other
in use, renders it undoubtedly the most economical. We
are also the sole manufacturers of the CELEBRATED COL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.,
of the most approvedstyles. Pricelists mailed on ag)pll-
cation to JONES & LAUG HLIN
Try street, 2d and 8d avenues, Pittsburgh, Pa.

190 8. Canal st., Chicago.

8tocks of this Shafting in store and for sale by

FULLER, DANA & FITZ. Boston, Mags.
GEO. PLACE & CO., 121 Chambera street. N. Y.
PIERCE & WHALING,Milwaukee, Wis.

WHALEN TURBINE,
Pamphlet gent free, SeTHE WHALEN, Ballston Spa, N.Y.

UERK’S WATCHMAN’S TIME DE
TECTOR.—Important for al. large Corporations

and Manufacturing cencerns—capavle of controlling
with the utmost accuracy the motfon ¢f 8 watchman nr
gatrolman, as the same reaches different t}a}ﬁ%(ﬁm of 118

eat. Send for a Circular. . E, ,
P. 0. Box 1,057 Boston, Mass.
N. B.—This detector 18 covered by two U. 8. Patenta
Parties using or selling these instruments without au-
thoritv from me wil be dealt wWith eccording to law.

No risks to purchaser.

© 1874 SCIENTIFIC AMERICAN, INC

Machinery,

Wood and Iren Working of every kind. Leather and
Rubber Belting, Emery eels, Babbitt Metal, &c.
GEO. PLACE & CO. 21 Chambers St, N.Y.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand In large quantities, furnished in any lengths up
to 24 ft, Also, Pat. Coupling and Self-olling adjustable
Hangere, pulleys, etc, GEORGE PLACE & CO,,

121 Chambers Street, New York.

Sturtevant Blowers.

Of everysize ana aeacrliuon constnntéy on nand.
GEORGE PLACE & CO.
121 Chambers Street, New York.
ICHARDSON, MERIAM & CO.

Manufacturers of the latest improved Patent Dan-
els’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mortising, Bormi, Shaping, Ver-
tical, and Circular Re-sawing Machines,Saw Mills, Saw
Arbors, 8croll 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 lists sent on application. Manufaectory, ore
cester, Mass. Warehouse, 107 Liberty st, New York. 17

For cutting business

——
g'l‘]“N(‘I]- ])[]‘ ,S Stencils,allsizes. Also
A 4 R R4 “complete ouTFiTs’ for Clothing
Stencils and Key Checks, with which young men are
making from $5 to a day. Send for catalogue and

20
samples to S.l\LSPEﬁCEI{.ll Hanover St..Boston,Mass.

NYHAMPION BPRING MATTRESS—The
) latest and best !mprovement. Do you want a
healthy and comfortable bed? lere it {s. The softest
2a81e8t, cheapest, most popular, and durable S{)rmg Bed
nmarket. Sold by all leading dcalers. No stock com-
plete without fit. holly composed of tenacfous tem-
oered steel springs,80 united that the pressure {8 equally
dfstributed. Eas{ly moved or carried 2bout the house.
an be lifted, turned, orrolled tp like a blanket.
aldes allke. No frame.no woodep slats, no straps. May
be used on floor without bedstead. NO under bed re-
quired. Needs only half thickness of ha'r mattress. The
regular size double bed, 4 ft. 6 in. by 6 ft., contains 192
steel upholstery springs and weighs only thirty
:bs. More springs for your money in this bed thanin any
other. Warranted nof-eless. Any sizes made to order
Send for pictorial cir alar. Retail price of double bed,
$13. Shipped, by sing.e bed or quantity, to all parts o
the werld. Libera) diecount to the t:ade. Agents wante
ed. Champlon 3pring Mattress Co.. Makers, 102 Cham-
bers Bt.. cor. Church, New York.

Wood-Working Machinery Generally
Specialties : Wood worth Planers,Pail,Tub,Clothes Pin,
and Washboacm Machinery, Gauge.and Stretcher Lathes.

HARLES BUSS & SON, Marlboro’, N. H.
Send for Circulars.

OF THE

SCIENTIF1IC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.]

TWENTY-NINTH YEAR.
VOLUME XXX,—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the third day of January,1874,a
new volurme commences. It will continue to be the alm
of the publishers to render the contents of the coming
year more attractive and useful than any of its prede-
Cessors.

The SCIENTIFIC AMERICAN 1s devoted to the inter-
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions,Agriculture,Commerce,andthe {indus
trial pursuits generally ; and it 18 valuable and instruc-
tive not only in the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

The best Mechanical Paper in the World !

Aycar'snumbers contain over 800 pages and several
hundred engravings of new machines, useful and novel
iunventions, manufacturing establishments, tools, and
processes.

To the Mechanic and Manufacturer !

No person engaged in any of the mechanical pursuits
should think ot doing without the SCIENTIFIC AuerI-
caN. Every number contains from six to ten engravings
of new machiues and inventions which cannot be feund
in anyother publication.

TERMS.

One copy, one year
Une copy, 8ix months.
One copy, four months.....ccvevveevenneennns s

OnecopyofScientific American tor one year,and

one copy of engraving, ‘“Men of Frogress”.. 10.80

One copy of Scientific American for one year,and

one copy of “Science Record ” for 18i{......

Remit by postal order, draft or express.

The postage on the Scientific American {8 five cents
per quarter, payable at the oftice where received. Can-
ada subscribers must remit, with subscription, 25 cents
extra to pay postage.

Address all letters and make all Post Oflice orders and
drafts payable to

MUNN & CO.,

87 PARK ROW. NEW YORK

5.00
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Advertisements.

Back Page = = = = = = = $1,00 aline.
Tuside Page = = = = = = = 75cents a line.
Lagravings may head advertisements atthesamerateper
ine, by measurement, as the letter press. Advertisements
1nust be recevec at publication office as early as Friday
MOrning to appear in next issue.

HIGHEST PREMIUM (Medal) Awarded and Indorsed by
& Certificate from the AMERICAN INSTI-
/=2 )TUTEas * the bestarticle in the market.”

0= Send for descriptive Pamphlets, Price-lists.etc.
Liberal inducements to General Merchants ana Dealers.

H W. JOHNS,

87 MAIDEN LANE, NEW YORK,
Patentee and Sole Manufacturer. ESTABLISHED 1858.

STEEL STAMPS

¥or marking tools. 1-8,1-12, or 1-16 in. Sent free for 20c.
a letter and warranted. E. M. DoueLas, Brattleboro’,Vt.

LITTLE GIANT
IRON CUTTER,

Patented Jan. 6, 1874, weight 300 1bs. Price
$75. One man, with this machine, can easily
and rapldly cut all sizes of round or square
iron up to 1% inches,or flat iron ¥x3 inches.
Both blades of the shearsmovealike, 8o that
no jar is felt when the iron {8 cut off. No
one will believe the truthabout ituntil they
see 1t work, as such results were never ob-
tainedbefore. Othersizes will be furnished
in due time. Writc to MILLERS FALLS
CO0.,73 Beekman St.,New York.

\!

We have furnished Genu-
ine Waltham Watches to
ouver Fifteen Thousand per-
sons in different parts of the
country, and our facilities
are now better than ever.
All who want gond watches
at low prices, should write
for our Price List, which
descrilies the various grades
and explains our method of
Sending them by Express
for examination. No risk,
and lcw prices, Address

HOWARD & CO.,

No. 2225th Avenue. N.Y.

ENGINES AND BOILERS
For Sale, New and Second Hand. Rebullt, Good a8
New. All Sizeson hand. Send torCircular,
JAMES HILL & CO., Allegheny, Pa.

American Saw Co.

NO. 1 FERRY ST., NEW YORK.
Movable-Toothed Circular Saws.
Eccentric Geared Power Presses.

MO0 PARTIES BUILDING AND USING

Steamn Fngines—The undersigned call attention to
Tremper’s Patent Adjustable Cnt-off. Operated by the
governor. Can be applied to any Engine. Send for a
circular, to PUSEY, JONES & CO., Wilmington, Del.

JUST OUT.

THE

Science Record

FOR

1874.

TEIS NEW AND

8plendid annual b
presents in brief tormot(l)llé
most Interesting Facts
and Discoveries in the
various Artsand Sclences
that have transpired du-
ring the preceding year of
title, exhib!ting 1n one
view the General Pro-
gress of the World in the
following Departments :

Howard & Co.’s

ADVERTISEMENT OF
Waltham Watches.

When you write, san ad-
vertisement seen in ‘' Scien -
tific American.”

Useful Ilnventions and
Diacoveries relating to
ARTS;

)

L—CHEMISTRY AND

2 MECHANI G
ENGINEERING. AND
8.—ELECTRICITY.
LIGHT, HEAT.SOUND.
e ¢—TECHNOLOGY —
‘ : H“ Embracing New and

Ly

i

r/"’ i

L

1 W i _
6.—AGRICULTURE.
T—RURAL ANDH 5

” ”td HOLD EC()NOMlY)'!J SE

gl “THERABEG TIC St

uu[ll . G}}ﬂ% CS, HY-

- — RAL HIS

b AND ZO()LUGY.TOBY
10.—PISCICULTURE AND FISHERIES.

11 & 12.—METEORULUGY, TERRESTRIAL PHYSICS

GEOGRAPHY.
18.—4kULOUGY AND MINERALOGY.

14.—ASTRONOMY.
15.—BIOGRAPHY,

Every person who destres to be well informed concern-
ing the Progress of the Arts and Sciencesshould have a
coyy of SCIENCE RECcOrRD. It 18 a most interesting and
valuable Book, and should havea place in every House-
hold, in every Library.

600 pages, Octavo. Handsomely Bound. With Engrav-
1ngs. 1ce $2.50.

Sent by malil to all parts of the country,onreceiptof
the price. A liberal discount to the trade and to ean-
vassers. For sale at all the principal Bookstores.

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

THE SCIENTIFIC AMERICAN will be sent one year
and one copy ot SCIENCE RECORD on receipt of $5.

S8IENCE RECORD FOR 1872, 1873, and 1874
now ready. Each 82.50. For the three volumes. $6.

HE “ Scientific American ” is Brinted with
CHAS. ENEU JOHNSON & CO.’s INK. Tenth and
ombard sts. Philadelphia,snd 59 Gold st., New York.

- SPEED ONLY 100 TO

S.STOWNSEND. 31

ROOTS FORCE, BLAST BLOWER

PH.& FMROOTS CONNERSVILLE,

LIBERTY ST. NEWYORK.

300 REV. PER. MIN.

SAVES HALF THE POWER REQUIRED FOR FAN.

IND. M'FR’S.
GENL AGENT,

DAMPER AND LEVER
recvLators B 8 T ik Eocks.
MURRILL & KEIZER, 44 Holliday St., Balt.

IMPROVED 1874
DOUBLE ACTING
BUCKE1-PLUNGER

SteamPumps

ALWAYS RELIABLE.
VALLEY MACHINE COMPANY,
Easthampton, Mass.

SUPER-HEATERS

S8ave fuel, and supply DRY steam. Attachea to boilers
or in separate furnace. . W.BULKLEY, Engineer.
98 Liberty 8t., New York.

Fortesting Ovens, Boiler
PermeterS. flues, Blast furnaces,

Super-Heated Steam, Ofl 8tills, &c.
Addreds HENRY W.BULKLEY,
98 Liberty 8t., New York.

ON PLANERS,

ENGINE LATHES, DRILLS, &c. Send for Price List.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

WIRE ROPLE.

JOHN A. ROEBLING’SS8ONS,

MANUFACTURERS, TRENTON, N. J.
OR Inclined Plnnes,Sts.ndm%Sth Ri%ging,
Bridges, Ferries, 8tays,or Guys en Derricks & Cranes
{ller Ropes, 8ash Cords of Copper and Iron, Lightning
Conducters of Cox()iper. Special attention given to hoist-
ing rope of all kinds for Minesand Elevators. Apply for
cire¢ular, giving price and other information. Send for
pamphlet on Transmission of Power by Wire Ropes. A
large stock constantly on hand at New York Warehouse,
No. 117 Liberty street.

OYE’S MILL FURNISHING WORKS
are the largest in the United States. They make
Burr Millstones, Porta ble Millg,8mut Machines, Packers,
Mill Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for catalogue.
J. T. NOYE & SON, Buffalo, N. Y.
The manu- for use

facture of Ta'nna'te Of SOda‘ against

incrustation in steam boilers {8 our Exclusive Right
under patents. _Send for boek.
JOS. G. ROGERS & CO., Madison, Ind.

LUBRICATORS.
e DREYFUS’ transparent Self-act-

ing Of'ers, for all sorts of Machinery
and Shafting, are rellable in_all seasons,
saving 75—95 fter cent. The SELF-ACT-
ING LUBRICATOR for Cylinders is
$ now adopted by over 150 R. R. in the U.S.,

P and by hundreds of stationary engines.
NATHAN & DREYF US.108 Libertyst.,N.Y.

Send for Catalogue and Price-List. BENTEL,

¥

HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.
For Car Builders, Planing Mills. House Builders, Sash, Door and Blind Makers, Agricul-
tural, Cabinet, Carriage and Wagon Works.

IIORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USE.
PLANING AND MATCHING MACHINES, and other Wood-working Machinery.

MARGEDANT & CO., Hamilton, Ohio.

Working Models

And E xperimental Machlner§ Metal, or Wood, made L0
order by J.F. WERNER. 62 Center st., N. Y.

KEEP:YOUR BOILERS CLEAN.

ANTI LAMINA

revents and removes scale fn Steam Botlers—does not
njure ‘he [rou. In use over six years. Patenteda. Cor-

respondence invited from dealers in supplies.
Bmladelphm.l’a.

$10
\ Per Day

To sell the HOmMe Shuttle Sewing Machine

where we are not represented. Reader!! you can make

money selling the “f Home Shuttle ’
whether you are EXPERIENCED in the bus-
iness or not. If you wish to buy a SEWING MACHINE
for fumily use our circulars will show you how to save money.
Address Johnson, Clark & Co., Boston, Mass.,
Pittsburgh, Pa., Chicago, Ill, or St. Louis, Mo,

" C.HENRY HALL & CO.. 20 Cortlandt St., N.Y. City.

 THE PULSOMETER.

The simplest, most durable and eftective
STEAM PUMPnow in use. Will pump gritty
or muddy water without wear or infury to
its parts. It cannot get out of order.

Branch Depots:

11 Pemberton Square, Boston, Mass.

1327 Market St., Philadelphia, Pa.

59 Wells Street, Chicago, 111.

South Western Exposition, New Orleans.
811 & 813 North Second St., St. Louls, Mo.

IDDER’S PASTILES—A Sure Relief for
Asthma. STOWELL & CO. Charlestown. Mass.

PRATT’S
ASTRAL

Safest and best Ofl ever made—burns in an
sale everywhere.
Established 1770.

L.

lamp—{for
CHAS. PRATT & CO.
108 Fulton street, N. Y.

ITRON STEAMSHIP BUILDERS.

NEATFIE & LEVY,
PENN WORKS

MARINE ENGINES, BOILERS, AND BUILD-
ERS OF COMPOUND ENGINES,
PHILADELPHIA PA.

HOUSTON’S PATENT
TURBINE WATER WHEEL.

Simplest, Strongest, Cheapest. Best.
In the test at Holyoke,in
1872, the Houston gave the
highest percentage ever
shown in a reliable test and
the highest average re-
sults ever obtained. In
gractica) use itis everywhere
emonstrating {ts superior-
ity over all others. Emer-.
son’s fullreportfurnished on
application. Sendfor Circu-

lar.

MERRILL & HOUSTON
IRON WORKS,

S _ = Beloit, Wisconsin,

SAWS Emerson’s Patent Inserted Toothed Saws.

A A Seeoccasionaladvertizement on outside page.
‘W W Send for circular and price 1ist

SAWS To EMERSON, FORD & Co., Beaver Falls, Pa.

NGINES AND BOILERS, New and Sec-
ond HAand, Portable and Statlonary. For descrip-
tion, address GOODWIN & WHITE, Oil City, Pa.

IRE ROPE.

John W. Mason & Co., 48 Broadway, New York.

PORTLAND CEMENT,

From the best London Manufacturers. For sale b;
JAMES B D, 55 CIUff St., N. Y.
A Practical Treatise on Cement turnished for 25 cents .

imeryCrinders

/
AR Co

THE BEST SoLiD EMERY
‘WHEELS and patent Grinding Ma-
chines are manufactured by the
AMERICAN TwiIsT DRILL COMPANY,
Woonsocket, R. I.

EmeryWhee's
TRIla

§® EVERY WHEEL AND EVERY
MACHINE WARRANTED.

S<VI=Z=0FY FOO4W

EXTRA HEAVY AND INPROVED
LUCIUS W. POND, MANUFACTURER

orcester, Mass.
‘Warerooms. 98 Liberty 8treet, New York.
A. C. STEBBINS Agent.

OVER YOUR BOILERS & STEAM

) PIPES with VAN TUYL'S PATENT PASTE—

Saves 25 per cent of fuel, glves 25 per cent more power.

For prices, &c.,address L. P. WHEELER, Gen’l Mana-
ger, 62 Willlam St., New York. P. O. Box 4870.

IHE HEALD & SISCO
Patent Centrifu§al Pumps,

) VERTICAL & HORIZONTAL.

First Premiums at New Orleans, Cincinnati, and New
York. “ Medal of Spevial Award,” American
Institute, 187.

Perfect satisfaction guaranteed. The cheapest, most
durable, popular and successful Pump known, for Paper
Makers, Tanners, Contractors, Brick Makers, Distillers,
etc. Pumps with engine on frame. complete, at low
figures,for Wrecking, Dredging, Irrigating, etc. Illustra-
tedpamphlet,free. 800 references to parties actually using
the Pump. 24£u e8 of the strongest possible testimony.
Address HEALD, SISCO & CO., Baldwinaville, N,

STEAM BOILER AND PIPE

COVERING

Saves ten to twenl%v er cent. CHALMERS SPENCE
CO., foot E. 9th St., N. Y.: 1202 N. 2nd St., St. Louis. Mo.

BUIL DE RS ottty

- HUNTOON GOVERNOR

0
STATIONARY AND MARINE ENGINES,
Over Four Thousand Now in Use.

ALL GOVERNORS FULLY WARRANTED, and re-
turnable in all cases where a trial does not prove its su.
periority over all others as E MOST PERFECT,

ELIABLE,and ECONOMICAL STEAM GOVERNOR
EVER INVENTED. 1t resembles, neither in principle
nor operation,any other Governor known. For Circulars
of reference, or information, address

HUNTOON GOVERNOR CO., Boston, Mass.

5
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To MANUFACTURERS

American manufacturers are invited to consider the
following facts and suggestions:

In the first place: It i{s well known that the leading
jobbing and commission merchants are invariably re-
luctant to handle new and unknown goods, even when
convinced of their merits, and, if at all induced to act
as agents for thelr sale, claim so many advantages over
the smaller merchants that the manufacturer is com-
pelled to give some form of monopoly to the principal
commission merchants; thus one merchant demands
that the trade-mark of the manufacturer shall be omit-
ted, and that the name of the seller shall be substituted
in its place; another, that the goods shall be stamped
as though they were imported, inasmuch as he deals
largely in imported goods; and a third insists on such
a large discount that he shall be enabled to undersell
the smaller merchants; and thus at every turn the
manufacturer {8 met with ohstacles created by the re-
lation of the commission merchant and the retafl
dealer.

The prominent retail dealers are also unwilling to
purchase goods that are not known, and reasonably
urge that no one will ask for them: and thus, at last,
the manufacturer is forced to address the consumer,
giving such a description of his wares as will enable
the purchaser to demand them, and thus the reluctant
merchant of yesterday becomes the most enterprising
merchant of to-day. Advertising has brought him cus-
tomers; his rivals hear of it, and straightway announce
that they, too, have a full stock and are prepared to sell
at close prices.

The advantages resulting from addressing the public
are that:

If the goods have merit. the demand will increase
steadily and rapidly.

The manufacturer of goods favorably known can
always exact his own terms, and jobbers and commis-
sion merchants will be compelled in selfinterest to
become active and willing agents in his interest in-
stead of obstacles to his success.

The most noted and successful manufacturers are'
those who have addressed the public. Their wares
are the last to feel the eftects of panics, and the tirst
to show signs of activity after depressed periods.

The cost of addressing the public 18 more than paid
for—by the increased sales, and partly from the right
of exacting your own terms; and, for the reason that
you greatly aid the jobbing merchant, you can reason-
bly demand the best terms.

There are many disadvantages attending making
goods with a fictitious trade-mark to suit customers.
1t makes the manufacturer a mere workman for the
seller, and gives the seller the opportunity of standing
between the maker and consumer; and as a natural
corsequence, the manufacturer {8 always at the mercy
of any one who will undertake to supply the retail
dealer with the same line of goods at less price;
whereas, if the maker insists on having his own trade -
mark on his goods, they are sold on their merits, and
his rights are respected and appreciated by all con-
cerned.

Having had, for many years, exclusive charge of the
advertising of the best known and most successful
manufacturers, the undersigned feels warranted in
claimming a special qualification for preparing the busi-
ness announcements of manufacturers, and for procur-
ing for business enterprises public attentton, «o as to
realize the best results for the smallest outlay.

For all further details, address

JUHY JARNIAG,

Waltham Building, No. 1 Bond St, N. Y

REFERENCES,
TIFFANY & CO.,

Union Sequare, New York.

ROBBINS & APPLETON,

No. 1 Bond St.,, New York.

AMERICAN WATCH CO.,

Waltham, Mass.

CHENEY BROTHERS,

Silk Manufacturers, Harttord, Conn.

BREWSTER & (0.,

Ot Broome St.,

Carriage Makers





