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Improvement in Road Steamers.

This remarkable traction engine has, during the past two
years, attracted more notice among scientific men than any of
the numerous road locomotives which have ever preceded it.
The use of steam on common roads has long excited the great
interest of all engineers as well as of those who would bene-
fit by its practical introduction. Withou!discussing the special
reasons of the failure of the Boydell system, with its cum-
brous self-carrying tramway, or the Bray engine with its pro-
jecting and receding claws operating through the periphery
of its driving wheels. it mav he bhricflv stated that no read

engine has ever satisfied the.demand for driving heavy traius
of wagons on common roads, until the advent of Mr. Thom-
son’s ingenious invention, which is illustrated on this page.

Adhesion, without too great weight ; traction, without de-
stroying the roads; gearing, which would not break when
jolting over rough pavements, and steerage which would en-
able the engine to be easily turned, were fome of the abso-
lute requirements of a practical road locomotive. The enor-
mous weight of the traction engines, with rigid tires, now
used in connection with steam plowing in England, proves its
necessity for the purpose of gaining sufficient adhesion. Their
provision for inserting teeth in the face of the wheels tells
the story of their destruction of roads when drawing heavy
loads. Their inability to use springs causes a wear and tear
of gearing and working parts, which any mechanic will un-
derstand, and the time consumed in turning corners quite un-
fits them for high speed.

Many ingenicus traction engines have been made in this
country, but as they were not constructed for drawing heavy
loads, there was no occasion for them to surmount the diffi-
culties stated above.

In the elastic tire invented by R. W. Thomson, C. E., of
Edinburgh, all these fatal objections have been overcome and
new powers developed. The idea of using vulcanized rubber
for gaining adhesion, traction, and simplicity of gearing, was
as novel as valuable. Even this useful and important dis-
covery might have never been given to the world had not Mr.
Thomson been a gentleman of large means as well as a thor-
oughly educated engineer. He was thus enabled to continue
his experiments axd perfect hisinvention before it was brought
before the public, and it is probably for this reason that it at
once attracted the notice of the most eminent engineers of
the Old and the New World.

A brief description of the “ Road Steamer” is all that is
necessary in connection with the accompanying engraving.
The driving wheels are about five feet in diameter with a
broad iron tire having narrow flanges, upon which is placed
aring of soft vulcanizedrubber twelve inchesin width and five
inches in thickness, which surrounds the iron tire, and is kept
in place by the flanges. Over the rubber there is placed an

which series of plates is the portion of the wheel which comes
in contact with the rough road. This reticulated chain iscon-
nected by what might be properly styled steel vertebre, at
each side of the wheel. The rubber tire and this ring of
steel plates, have no rigid connection, but are at perfect lib-
erty to move round independently of each other, or even with-
out the concurrence of the inner ring of the wheel which
they both inclose. This is a remarkable combination and
contributes 1o the great success of the wheel as a whole.
Holes are made in the inner iron rim of the wheel to admit

endless chain of steel plates, three and a half inches Wide’

air nnder the rubber tire. This enables the rubber to slowly

THOMSON'S PATENT ROAD STEAMER.

creep round the wheel, so that in goinga mile with a heavy
load in tow, the rubber tire will be found to have crept once
around the iron tire. To this ingenious device is due the in-
destructible nature of the tire. An enormously sudden and
heavy strain upon the soft tire might tear it, but the slight
slip saves it. Nearly the whole weight of the engine is upon
the drivers, the third wheel in front being only for steering.
The steering apparatus is therefore exceedingly simple, and
the rapidity and ease with which it guides the steamer must
be seen to be properly realized. It will instantly spin around
with its inner driving wheel, describing a circle of less than
six feet in diameter. The weight upon the rubber tires causes
them to collapse and conform to all the irregularities of the
road for a space of twenty inches each, and thus is insured
adhesion and traction, which cannot be obtained in the slight
line of contact with smooth rigid tires. To this fact is due
the ability of the road steamer to draw enormous loads and
to ascend steep hills.

Perhaps one of its most important features, as concerns its
use in this country, is its ability to run over soft ground or
muddy roads. The rigid-tired traction engines in England
are able to slowly grind over their hard and magnificently
macadamized roads, but upon our common dirt roads they
would be utterly useless. In this respect the road steamer
has been not inaptly compared to the elephant and camel,
whose elastic cushioned feet enable them to cross the soft
yielding sands of the desert. It is this same elastic cushion
which prevents injury to the roads, and which, acting as

for quick speed, and a double gear for heavy loads. The en-
gines are double cylinders with a reversing gear. Either of
the driving wh:els can be thrown in or out of gear, so that
in turning sharp corners the inner wheel is out of gear, slip-
ping freely while the outer wheel drives the machine around.

When attached to a loaded train of four wagons by a sim-
ple triangle coupling the whole can be turned in any road of
ordinary width, each wagon following in the exact wake of
the steamer. The loads drawn by the two sizes now made
are from twelve to.twenty tuns, up inclines of one in twelve,

springs or buffers between the rough road and the gearing
saves the machinery from damage. The work done by the
wheel in depressing the rubber in front, is again performed
by the rubber at the rear in urging the wheel forward, so that
the one exactly balances the other, Lience there is no loss.
The boiler used is of thie vertical tubular type made entire-
1y of steel and constructed with special regard to simplicity
and great strength. All the gearing and working parts are
either of steel or malleable iron, and are entirely hidden from
sight. An ingenious device in connection with the exhaust
steam almost completely suppresses the noise caused by its
escape. The coal bunkers hold a day’s supply, and the water
tanks hold a third of a day’s supply. There is a single gear
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and twenty to thirty turs on an ordinary level road. The

speed varies from two and a half to six miles per hour for
freight steamers, and tenmiles per hour if constructed special-
ly for passenger service. The consumption of coal averages
about half a tun per day. About three times as much wood
by weight is required to furnish the same steam power.

All the road steamers can be fitted with a fly wheel and
governor, so as to run as stationary engines for driving any
description of machinery.

The British Government appointed a commission of mili-
tary men to examine these road steamers with the view of
adopting them in the War Department. The examination
was most severe and the report so favorable that a nuwmber
have been ordered ; among others one to carry stores up the
Rock of Gibraltar, tae inclines being one in six. Various
other European governments have, after zareful examination,
ordered them for drawing heavy artillery and for other pur
poses. Over seventy road steamers are now in order at the
works in Great Britain for India, Australia, and other coun
tries.

With our vast country so much of which must be for many
years without railroads they will be of great use for mines,
transportation companies, feeders to railroads, for general car-
rying purposes, and for towing on canals. One steamer can
draw six boats at double the speed of horses. And lastly, in
plowing the grain fields of the Great West, as also the sugar
and cotton plantations of the South, they will find a wide
field of usefulness, and prove of great value. Harnessed to
one of Williamson’s gang plows they turn seven furrows of
eight inches depth and twelve inches width with perfect ease,
as we can testify, having personally witnessed the perform-
ance of one of them, not long since, in plowing obstinate
soil.

Mr. D. D. Williamson, of 82 Broadway, New York, is the
exclusive manufacturer under Mr. Thomson’s American pat-
ents. No better assurance can be given that the American
engines will be fully equal if not superior to the British, than
the fact that the Grant Locomotive Works, of Paterson, whose
locomotive at the great Paris Exhibition took the prize over
all others, have contracted to build them for Mr. Williamson
and are now constructing a number for the American mar-
ket
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SCIENTIFIC USE OF THE IMAGINATION,
John Tyndall, LL.D., F.R.8., before the British Association.

[Continued from page 304.]

Not only are the waves of ether reflected by clouds, by
solids, and by liquids, but when they pass from light air to
dense, or from dense air to light, a portion of the wave-
motion is always reflected. Now our atmosphere changes
continually in density from top to bottom. It will help our
conceptions if we regard it as made up of a series of thin con-
ceniric layers or shells of air, each shell being of the same
density throughout, and a small and sudden change of
density occurring in passing from shell to shell. Light
would be reflecied at the limiting surfaces of all these shells,
and their action would be practically the same as that of the
real atmosphere.

And now I would ask your imagination to picture this act
of reflection, What must become of the reflected light?
The atmospheric layers turn their convex surfaces towards
the sun; they are so many convex mirrors of feeble pewer,
and you will immediately perceive that the light regularly
reflected from these surfaces cannot reach the earth at all,
but is dispersed in space.

But though the sun’s light is not reflected in this fashion
from the aerial layers to the earth, there is indubitable evi-
dence to show that the light of our firmament is reflected
light. Proufs of the most cogent description could be here
adduced ; but we need only consider that we receive light at
the same time from all parts of the hemisphere of heaven.
The light of the firmament comes to us across the direction
of the solar rays, and even against the direction of the solar
rays ; and this lateral and opposing rush of wave-motion can
only be due to the rebound of the waves from the air itself,
‘or from something suspended in the air. It is also evident
that, unlike the action of clouds, the solar light is not re-
flected by the skydn the proportions which produce white.
The sky is blue, which indicates a deflciency on the part of
the larger waves. In accounting for the color of the sky,
the first question suggested by analogy.-would undoubtedly
be, is not the air blue? The blueness of the air has in fact
been given as a solution of the blueness of the sky. But
reason basing itself on observation asks in reply, How, if the
air be blue, can the light of sunrise and sunset, which travels
through vast distances of air, be yellow, orange, or even red ?
The passage of the white solar light through a blue medium
could by no possibility redden the light. The hypothesis of
a blue air is therefore untenable. In fact, the agent, what-
ever it i3, which sends us the light of the sky, exercises in so
doing a dichroitic action. The light reflected is blue, the
light transmitted is orange or red. A marked distinction is
thue exhibited between the matter of the sky and that of an
ordinary cloud, which latter exercises no such dichroitic ac-
tion.

By the force of imagination and reason combined we may
penetrate this mystery also. The cloud takes no note of size
on the part of the waves of ether, but reflects them all alike.
It exercises no selective action. Now the cause of this may
be that the cloud particles are so large in comparison with
the size of the waves of ether as to reflect them all indiffer-
ently. A broad cliff reflects an Atlantic roller as easily ag a
ripple produced by a sea bird’s wing ; and in the presence of
large reflecting surfaces the existing differences of magnitude
among the waves of ether may disappear. But supposing
the reflecting particles, instead of being very large, to be
very small, in comparison with the size of the waves. In
this case, instead of the whole wave being fronted and in
great part thrown back, a small portion only is shivered off.
The great mass of the wave passes over such a particle with-
out reflection. Scatter then a handful of such minute foreign
particles in our atmosphere, and set imagination to watch
their action upon the solar waves. Waves of all gizes im-
pinge upon the particles, and you see at every collision a
portion of the impinging wave struck off by reflection. All
the waves of the spectrum, from the extreme red to the ex-
treme violet, are thus acted upon. But in what proportions
will the waves be scattered ? A clear picture will enable us
to anticipate the experimental answer. Remembhering that
the red waves are to the blue much in the relation of billows
to ripples, let us consider whether those extremely sma®
particles are competent to scatter all the waves in the same
proportion. If they be not—and a little reflection will make
it clear to you that they are not—the production of color
must be. an incident of the scattering. Largeness is a thing
of relation ; and the smaller the wave the greater is the rela-
tive size of any particle on which the wave impinges, and
the greater also the ratio of the reflected portion to the total
wave.

A pebble placed in the way of the ring-ripples produced by
our heavy rain-drops on a tranquil pond will throw back a
large fraction of the ripple incident upon it, while the frac-
tional part of a larger wave thrown back by the same pebble
might be infinitesimal. Now we have already made it clear
to our minds that to preserve the solar light white its constit-
uent proportions must not be altered ; but in the act of divi-
sion performed by these very small particles we see that the
proportions are altered; an undue fraction of the smaller
waves is scattered by the particles, and, as a consequence, in
the scattered light blue will be the predominant color. The
other colors of the spectrum must, to some extent, be asso-
ciated with the blue. They are not absent but deficient.
‘We ought, in fact, to have them all, but in diminishing pro-
portions, from the violet to the red.

‘We have here presented a case to the imagination, and,
assuming the undulatory theory to be a reality, we have, I
think, fairly reasoned our way to the conclusion that, were.
particles, small in comparison to the size of the ether waves,

sown in our atmosphere, the light scattered by those parti-
cles would be exactly such as we observe in our azure skies.
‘When this light is analyzed all the colors of the spectrum
are found ; but they are found in the proportions indicated by
our conclusion,

Let us now turn our attention to the light which passes
unscattered among the particles. How must it be finally
affected ? By its successive collisions with the particles the
white light is more and more robbed of its shorter waves ; it
therefore loses more and more of its due proportion of blue.
The result may be anticipated. Thetransmitted light, where
short distances are involved, will appear yellowish. But as
the sun sinks towards the horizon the atmospheric distances
increase, and consequently the number of the scattering parti-
cles. They abstract in succession the violet, the indigo, the
blue, and even disturb the proportions of green. The trans-
mitted light under such circumstances must pass from yellow
through orange to red. This also is exactly what we find in
nature. Thus, while the reflected light gives us at noon the
deep azure of the Alpine skies, the transmitted light gives us
at sunset the warm crimson of the Alpine snows. The phe-
nomena certainly occur a8 if our atmoaphere were a medium
rendered slightly turbid by the mechanical suspension of ex-
ceedingly small foreign particles.

Here, as before, we encounter our sceptical “as if.” It is
oneof the parasites of science, ever at hand, and ready to
plant itself and sprout, if it can; on the weak points of our
philosophy. But~a strong constitution defies the parasite,
and in our case, a8 we question the phenomena, probability
grows like growing health, until in the end the malady of
doubt is completely extirpated.

The first question that naturally arises is, Can small parti-
cles be really proved to act in the manner indicated * No
doubt of it. Each one of you can submit the question to an
experimental test. Water will not dissolve resin, but spirit
will , and when spirit which holds resin in solution is dropped
into water the resin immediately separates in solid particles,
which render the water milky. The coarseness of this pre
cipitate depends on the quantity of the dissolved resin. You
can cause it to separate in thick clots or in exceedingly fine
particles. Professor Briicke has given us the proportions
which produce particles particularly suited to our present
parpoge. One gramme of clean mastic is dissolved in eighty-
seven grammes of absolute alcohol, and the transparent solu-
tion is allowed to drop into a beaker containing clear water
kept briskly stirred. An exceedingly fine precipitate is thus
formed, which declares its presence by its action upon light.
Placing a dark surface behind the beaker, and permitting
the light to fall into it from the top or front, the medium is
seen to be distinctly blue. It is not perhaps so perfect a
blue as I have seen on exceptional days, this year, among
the Alps, but it is a very fair sky blue. A trace of soap in
water gives a tint of blue. London, and I fear Liverpool
milk, makes an approximation to the same color throu_gh
the operation of the same cause ; and Helmholtz has irrever-
ently disclosed the fact that a blue eye is simply a turbid
medium.

Numerous instances of the kind might be cited. The ac-
tion of turbid media upon light was fully and beautifully
illustrated by Goethe, who, though unacquainted with the
undulatory theory,.was led by his experiments to regard the
blue of the firmament as caused by an illuminated turbid
medium with the darkness of space behind it. He describes
glasses showing a bright yellow by transmitted, and a beau-
tiful blue by reflected light. Professor Stokes, who was
probably the first to discern the real nature of the action of
small particles on the waves of ether, describes a glass of a
similar kind. What artists call ¢ chill” is no doubt an effect
of this description. Through the action of minute particles,
the browns of a picture often present the appearance of the
bloom of a plum. By rubbing the varnish with a silk hand-
kerchief optical continuity is established and the chill disap-
pears.

Some years ago I witnessed Mr. Hirst experimenting at
Zermatt on the turbid water of the Visp, which was charged
with the finely divided matter ground down by the glaciers.
When kept still for a day or so the grosser matter sank, but
the finer matter remained suspended, and gave a distinctly
blue tinge to the water. No doubt the blueness of certain
Alpine lakes is in part due to this cause. Professor Roscoe
has noticed several striking cases of a similar kind. In a
very remarkable paper the late Principal Forbes showed that
steam issuing from the safety valve of a locomotive, when
favorably observed, exhibits at a certain stage of its conden-
sation the colors of the sky. It is blue by reflected light,
and orange or red by transmitted light. The effect, as
pointed out by Goethe, is to some extent exhibited by peat
smoke.

More than ten years ago I amused myself at Killarney by
observing on a calm day the straight smoke columns rising
from the chimneys of the cabins. It was easy to project the
lower portion of a column against a dark pine, and its upper
portion against a bright cloud. The smoke in the former
case was blue, being seen mainly by reflected light; in the
latter case it was reddish, being seen mainly by transmitted
light.  Such smoke was not in exactly the condition to give
us the glow of the Alps, but it was a step in this direction.
Briicke’s fine precipitate above referred to looks yellowish by
transmitted light, but by duly strengthening the precipitate
you may render the white light of noon as ruby colored as,
the sun when seen through Livervool smoke or upon Alpine
horizons.

I do not, however, point to the gross smoke arising from
coal as an illustration of the action of small particles, because
such smoke soon absorbs and destroys the waves of blue in-
stead of sending them to the eyes of the observer.

© 1870 SCIENTIFIC AMERICAN, INC.

These multifarious facts, and numberless others which
cannot now be referred to, are explained by reference to the
single principle that where the scattering particles are small
in comparison to the size of the waves we have in the re-
flected light a greater proportion of the smaller waves, and
in the transmitted light a greater proportion of the larger
waves, than existed in the original white light. The physio-
logical consequence is that in the one light blue is predom-
inant, and in the other light orange or red. And now let us
push our inquiries forward. Our best microscopes can readily
reveal objects not more than ;1. of an inch in diameter.
This is less than the length of a wave of red light. Indeed
a first-rate microscope would enable us to discern objects not
exceeding in diameter the length of the smallest waves of
the visible spectrum. By the microscope, therefore, we can
submit our particles to an experimental test. If they are as
large as the light-waves they will infallibly be seen ; and if
they are not seen it is because they are smaller.

I placed in the hands of our president a bottle containing
Briicke’s particles in greater number and coarseness than
those examined by Briicke himself. The liquid was a milky
blue, and Mr. Huxley applied to it his highest microscopic
power. He satisfied me at the time that had particles of
even 1oy of an inch in diameter existed in the liquid
they could not have escaped detection. But no particles were
seen. Under the microscope the turbid liquid was not to be
distinguished from distilled water. Briicke, I may say, also
found the particles to be of ultra-microscopic magnitude.

But we have it in our power to imitate far more closely
than we have hitherto done the natural conditions of this
problem. We can generate in air, as many of you know,
artificial skies, and prove their perfect identity with the nat-
ural one 28 regards the exhibition of a number of wholly un-
expected phenomena. By a continuous process of growth,
moreover, we are able to connect sky matter, if I may use the
term, with molecular matter on the one side, and with molar
matter, or matter in sensible masses, on the other.

In illustration of this, I will take an experiment described
by M. Morren, of Marseilles, at the last meeting of the British
Association. Sulphur and oxygen combine to form sulphur-
'ous acid gas. It is this choking gas that is smelt when a
sulphur match is burnt in air. Two atoms of oxygen and
one of sulphur constitute the molecule of sulphurous acid.
Now it has been recently shown in a great number of in-
stances that waves of ether issuing from a strong source,
such as the sun or the electric light, are competent to shake
asunder the atoms of gaseous molecules. A chemist would
call this “decomposition” by light ; but it behooves us, who
are examining the power and fanction of the imagination, to
keep constantly before us the physical images which we hold
to underlie our terms. Therefore I say, sharply and definite-
ly, that the components of the molecules of sulphurous acid
are shaken asunder by the ether waves. Inclosing the sub-
stance in a suitable vessel, placing it in  dark room, and
sending through it a powerfal beam of light, we at first see
nothing ; the vessel containing the gas is as empty as a vac-
uum. Soon, however, along the track of the beam a beauti-
ful sky-blue color is observed, which is due to the liberated
particles of sulphur. For a time the blue grows more in.
tense ; it then becomes whitish ; and from a whitish blue it
passes to a more or less perfect white. If the action be con-
tinued long enough, we end by filling the tube with a dense
cloud of sulphur particles, which by the application of proper
means may be rendered visible.

Here, then, our ether waves untie the bond of chemical
affinity, and liberate a body—sulphur—which at orcinary
temperatures is a solid, and which therefore soon becomes an
object of the senses. We have first of all the free atoms of
sulphur, which are both invisible and incompetent to stir the
retina sensibly with scattered light. But these atoms gradu-
ally coalesce and form particles, which grow larger by con-
tinual accretion until after a minute or two they appear as
sky matter. In this condition they are invisible themselves,
but competent to send an amount of wave motion to the
retina sufficient to produce the firmamental blue. The parti.
cles continue, or may be caused to continue, in this condition
for a considerable time, during which no microscope can cope
with them. But they continually grow larger, and pass by
insensible gradations into the state of cloud, when they can
no longer elude the armed eye. Thus without solution of
continuity we start with matter in the molecule, and end
with matter in the mass, sky matter being the middle term
of the series of transformations.

Instead of sulphurous acid we might choose from a dozen
other substances, and produce the same effect with any of
them. In the case of some—probably in the case of all—it is
possible to preserve matter in the skyey condition for fifteen
or twenty minutes under the continual operation of the
light. During these fifteen or twenty minutes the particles
are conetantly growing larger, without ever exceeding the
size requisite to the production of the celestial blue. Now
when two vessels are placed before you, each containing sky
matter, it is possible to state with great distinctness which
vesgel contains the largest particles.

The eye is very sensitive to differences of light, when, as
here, the eye is in comparative darkness, and when the quan
tities of wave motion thrown against the retina are small.
The larger particles declare themselves by the greater white-
ness of their scattered light. Call now to mind the observa-
tion, or effort at observation, made by our president when he
failed to distinguish the particles of resin in Briicke’s medi-
um, and when you have done so follow me. I permitted a
beam of light to act upon a certain vapor. In two minutes
the azure appeared, but at the end of fifteen minutes it had
not ceased to be azure. After fifteen minutes, for example,

its color and some other phenomena pronounced it to be &
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blue of distinctly smaller particles than those sought for in
vain by Mr. Huxley. These particles, as already stated, must
have been less than 15 lr5 of an inch in diameter.

And now I want you to submit to your imagination the
following question: Here are particles which have been
growing continually for fifteen minutes, and at the end of
that time are demonstrably smaller than those which defied
the microscope of Mr. Huxley. What must have been the
size of these particles at the beginning of their growth ?
‘What notion can you form of the magnitude of such parti-
cles? Asthe distances of stellar space give us simply a be-
wildering sense of vastness without leaving any distinct im-
pression on the mind, so the magnitudes with which we have
here to do impress us with a bewildering sense of smallness.
We are dealing with infinitesimals compared with which the
test objects of the microscope are literally immense.

From their perviousness to stellar light, and other consid-
erations, Sir John Herschel drew some startling conclusions
regarding the density and weight of comets. You know that
these extraordinary and mysterious bcdies sometimes throw
out tails 100,000,000 of miles in length, and 50,000 miles in
diameter. The diameter of our earth is 8,000 miles. Both
it and the sky, and a good portion of space beyond the sky,
would certainly be included in a sphere 10,000 miles across.
Let us fill this sphere with cometary matter, and make it
our unit of measure. An easy calculation informs us that to
produce a comet’s tail of the size just mentioned about 800,-
000 such measures would have to be emptied into space.
Now suppose the whole of this stuff to be swept together,
and suitably compressed, what do you suppose its volume
would be? Sir John Herschel would probably tell you that
the whole mass might be carted away at a single effort by
one of your dray-horses. In fact,Idonot know that he would
require more than a small fraction of a horse-power to re-
move the cometary dust. After this you will hardly regard
as monstrous a notion I have sometimes entertained concern-
ing the quantity of matterinour sky. Supposea shell, then,
to surround the earth at a hight above the surface which
would place it beyond the grosser matter that hangs in the
lower regions of the air—say at the hight ot the Matterhorn
or Mont Blanc. Outeide this shell we have the deep blue fir-
mament. Let the atmospheric space beyond the shell be
swept clean, and let the sky matter be properly gathered up.
‘What is its probable amount? I have sometimes thought
that a lady’s portmanteau would contain it all. I have
thought that even a gentleman’s portmanteau—possibly his
snuff-box—might take it in. And whether the actual sky
be capable of this amount of condensation or not, I entertain
no doubt that a sky quite as vast as ours, and as good in ap-
pearance, could be formed from a quantity of matter which
might be held in the hollow of the hand.

Small in mase, the vastness in point of number of the
particles of our sky may be inferred from the continuity of
its light. It is not in broken patches nor at scattered points
that the heavenly azure is revealed. To the observer on the
summit of Mont Blanc the blue is as uniform and coherent
as if it formed the surface of the most close-grained solid. A
marble dome would not exhibit a stricter continuity. And
Mr. Glaisher will inform you that if our hypothetical shell
were lifted to twice the hight of Mont Blanc above the
earth’s surface, we should still have the azure overhead.
Everywhere through the atmosphere those sky particles are
strewn. They fill the Alpine valleys, spreading like a deli-
cate gauze in front of the slopes of pine. They sometimes
so swathe the psaks with light aa to abolish their definition.
This year I have seen the Weisshorn thus dissolved in opal-
escent air.

By proper instruments the glare thrown from the sky
particles against the retina may be quenched, and then the
mountain which it obliterated starts into sudden definition.
Its extinction in front of a dark mountain resembles exactly
the withdrawal of a veil. It is the light then taking
poesession of the eye, and not the particles acting as opaque
bodies, that interfere with the definition.

By day this light quenches the stars; even by moonlight
it is able to exclude from vision all stars between the fifth
and the eleventh magnitude. It may be likened to a noise,
and the stellar radiance to a whisper drowned by the noise.
What is the nature of the particles which shed this light?
On points of controversy 1 will not here enter, but I may say
that De la Rive ascribes the haze of the Alps in fine weather
to floating organic germs. Now the possible existence of
germs in such profusion has been held up as an absurdity.
It has been affirmed that they would darken the air, and on
the assumed impossibility of their existence in the requisite
numbers, without invasion of the solar light, a powerful
argument has been based by believers in spontaneous gener-
ation.

Similar arguments have been used by the opponents of the
germ theory of epidemic disease, and both parties have tri-
umphantly challenged an appeal to the microscope and the
chemist’s balance to decide the question. Without commit-
ting myself in the least to De la Rive’s notion, without offer-
ing any objection here to the doctrine of spontaneous genera-
tion, without expressing any adherence to the germ theory
of disease, I would simply draw attention to the fact that in
the atmosphere we have particles which defy both the
microscope and the balance, which do not darken the air, and
which exist, nevertheless, in multitudes sufficient to reduce
to insignificance the Israelitish hyperbole regarding the
sands upon the seashore.

The varying judgments of men on these and other ques-
tions may perhaps be, to some extent, accounted for by that
doctrine of relativity which plays so important a part in
philosophy. This doctrine affirms that the impressions made
upon us by any circumstance, or combination of circum-
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stances, depends upon our previous state. Two travelers
upon the same peak, the one having ascended to it from the
plain, the other having descended to it from a higher eleva-
tion, will be differently affected by the scene around them,
To the one nature is expanding, to the other it is contracting,
and feelings are sure to differ which have two such different
antecedent states.

In our scientific judgments the law of relativity may also
play an important part. To two men, one educated in the
school of the senses, who has mainly occupied himself with
observation, and the other educated in the school of imagina-
tion as well, and exercised in the conception of atoms and
molecules to which we have so frequently referred, a bit of
matter, gay s, of an inch in diameter, will present itself
differently. The one descends to it from his molar hights,
the other climbs to it from his molecular lowlands. To the
one it appears small, to the other large. So also as 1egards
the appreciation of the most minute forms of life revealed by
the microscope. To one of these men they naturally appear
cnonterminous with the ultimate particles of matter, and he
readily figures the molecules from which they directly
spring; with him there is but a step from the atom to the
organism. The other discerns numberless organic grada-
tions between both. Compared with his atoms, the smallest
vibrios and bacteria of the microscopic field are as behemoth
apd leviathan.

The law of relativity may to some extent explain the differ-

‘ent attitudes of these two men with regard to the question of

spontaneous generation. An amount of evidence which
satisfies the one entirely fails to satisfy the other ; and while
to the one the last bold defense and startling expansion of
the doctrine will appear perfectly conclusive, to the other it
will present itself as imposing a profitless labor o f demolition
on subsequent investigators. The proper and possible atti-
tude of these two men is that each of them should work as
if it were his aim and object to establish the view entertained
by the other.

(To be continued.)
———— A G et
PROFESSOR TYNDALL'S LECTURE ON ELECTRICAL
PHENOMENA,

MAGNETO ELECTRIC MACHINES,—BAXTON’S MACHINE,—SIE-
MENS’ ARMATURE.

Faraday’s discovery of magneto-electricity was announced
in 1831. In 1833 a machine was constructed by Baxton for
the more copious dgvelopment of magneto-electric currents.

In it copper-wire coils, within which were placed cores of
iron, were caused to rotate before the poles of a powerful
magnet.

On the approach of a coil to one of the poles of the magnet,
a powerful current, whose direction depended on the nature
of the pole, was induced in the coil. When the coil retreated
from the magnetic pole, a current in the opposite direction
was induced.

By means of an instrument called a commutator, which re-
versed one of the induced currents at the proper moment,
the opposite currents were caused to flow in the same direc-
tion,

The cores of soft iron and their associated coils constitute
what is called an armature. In Saxton’s armature the coils
were wound transversely to the iron cores.

But, by winding his coils longitudinally, or parallel to the
axis of the core, and placing the armature so formed between
the poles of a series of horse-shoe magnets, Siemens obtained
magneto-electic currents much more powerful than those ot
Saxton,

WILDE'S MACHINE.

Things were in this state when, in 1866, Wilde made an
important addition to our knowledge of magneto-electricity.

He conducted the current obtained by means of Siemens’
armature round an electro-magnet, and found that the mag-
netism thus excited was far greater than that of the entire
series of steel magnets employed to generate the magneto-
electric current.

Thus, in one case, he found that, whereas the series of per-
manent magnets taken collectively was competent to support
a weight of 40 pounds only, the electro.magnet which they
excited sustained a weight of 1,088 pounds.

To produce this effect, however, it was necessary that the
armature of the magneto-electric machine should rotate with
great rapidity. :

But Wilde went farther. Forming his electro-magnet from
a large plate of iron, and placing between its long poles a
correspondingly long armature, similar in shape and construc-
tion to that of the magneto-electric machine, he obtained from
this second armature currents of enormously greater power
than those obtainable from the first.

These currents could in their turn, be sent round a second
electro-magnet, formed from a larger plate of iron. Fur-
nished with a rotating armature, this second electro-magnet
produced effects previously unknown. Rods of iron a quarter
of an inch in thickness were fused by the currents, and they
were also found competent, when discharged between carbon
terminals, to produce a light of intolerable brilliancy.

SIEMENS' AND WHEATSTONE'S MACHINE.

The next great step in magneto-electricity was made sim-
ultaneously by Dr. Werner Siemens and Sir Charles Wheat-
stons.

Expressed generally, this discovery consists in exalting, by
means of its own action, to a high pitch of intensity an in-
finitesimal amount of magnetism.

Conceive an electro-magnetic core with a very small
amouat of residual magnetism, which is never wholly absent
when iron has been once magnetized. Let a secondary coil,
with cores of soft iron, rotate before the poles of such a

magnet. Exceedingly feeble induced currents will circulate
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in the secondary coil. Let these induced currents, instead of
being carried away, be sent round the electro-magnet which
produced them ; its magnetism will be thereby exalted. It is
then in a condition to produce still stronger currents. Thete
also being sent round the magnet, raise its magnetism still
higher, a more copious production of induced currents being
the consequence. Thus, by a series of interactions between
the electro-magnet and the secondary helix, each in turn ex-
alting the other, the electro-magnet is raised from a state of
almost perfect neutrality to one of intense magnetization.

When the magnet has been raised to this cordition, other
coils than those employed to magnetize it may be caused to
rotate before, or between, its poles ; the currents from these
coils may be carried away and made use of for magnetization,
for chemical decomposition, or for the electric light.

The first magneto-electric machine used to produce a light
sufficiently intense for Jighthouses was constructed by Mr.
Holmes. In it permanent steel magnets and rotating helices
were employed. Mr. Holmes has lately constructed a very
powerful machine on the principle of Siemens and Wheat-
stone.

S —

INDUCED CURRENTS OF THE LEYDEN BATTERY,

If a Leyden jar, or battery, be discharged through a pri-
mary spiral, it evokes a current in a secondary spiral. With
a strong charge this secondary current may be caused to
deflagrate a foot of thin platinum wire.

If the current from the secondary spiral be led round a
third spiral which faces a fourth, on discharging the battery
through the primary spiral, the secondary in the third spiral
acts the part of a primary, and evokes in the fourth spiral &
tertiary current. i

With another pair of spirals this tertiary current can be
made to generate a current of the fourth order ; this, again,
with another pair of spirals, a current of the fifth order. All
these currents can impart shocks, ignite gunpowder, or defla-
grate wires.

For the investigation of the induced currents of the Leyden
battery we are indebted to Professor Joseph Henry Director
of fhe Smithsonian Institution, and to Profcssor Riess, of

Berlin,—Chemical News.
—_—— e —————————
To Telegraph Learners.

A great many persons are now learning to telegraph. Thrra
will be many more in the yesrs yet to come. A large num-
ber of men and women, in addition to the fifty per annum
who die, will be ever leaving the business; the former, to
engege in new pursuits; the latter, to marriage and the care
of households ; thus leaving spaces to be fill-d by fresh re-
cruits. It is interesting, therefors, to many, to know how to
learn easiest and most rapidly. Many excellent plans have
been proposed, among which we recall those of Prof. Smith
and Mr. Pope, and Mr. Little. We propose to add our own,
or rather, to state how we acquired the language. It may
help some one to know how that was done.

We were first ordered to telegraph service S=pt. 14, 1845
We had, at that time, never seen a telegraph register, or key.
But we had given to us a copy of Vail’s pamphlet, in which
was the Morse alphabet. That alphabet, we at once decided,
had to be learned thoroughly. Immediately, therefore, we
commenced, what to us was very solemn and mysterious work,
thumping out the dots and dashes on the table, with every
finger of the five hugging its neighbor, and using this quin-
tuple digit as an electric hammer. And we got on picely. At
night, we kept up the practice on the bed post, until the stars
began to fade. On the cars, we drummed it out on the win-
dow pane, oron the back of the seat before us, to the wonder-
ment of those who sat thereon. But none of these plans fixed
the characters so thoroughly in mind asa practice we adopted,
of writing letters to friends in the telegrapbic idiom. In a
very short time, by this telegraphic correspondence, we got
such hold of the language that the letters soon came instinc-
tively to us, as they must always come before any one can
ever do telegraphic service worth the name. It is an easy
and pleasant way to lcarn; an hour in the evening may thus
be spent as a pastime—passing notes to companions at the
table, and receiving replies. The memory will speedily be-
come 8o charged with every letter that, when the fingers
come to touch the key its chief difficulty will be gone, and
the learner will carry to the key the same exactitude which
was found necessary to execute intelligibly the letters on pa-
per. Sotrue was this in our own case, that, on reaching
Washington, and being placed at an instrument for the first
time, we at once wrote out these very euphonious lines with-

out hesitation :
¢ Butcher’s meat has riz,
People say it will be rizzer ,
But 'tiz as ’tiz,
And it can’t be no ’tizzer.”

And we did it about as well as ever we have done it since.
We had the reputation also, for some years, of writing sym-
metrically. We were indebted for that to this mode of learn-
ing. Now, we have not patented the process, and all may
try it who please. We think it will greatly facilitate learn-
ing at the key. When once the alphabet is thus thoroughly
impressed on the memory, so that the mind bas nothing to
do but attend to the mechanical movement, the process of
learning at the instrument is simple and readily acquired.
Experience will do the rest.

Learning by sound may be acquired, after such a begin-
ning, by as simple a method. Thus, the letter E is a single
sharp click, which can be made by striking the table or plate
with the edge of a cent. Two clicks make I, three make 8,
and so on. Now, families may learn these around the tea-
table, and it may be that, in some day not far distaut, th- fair
president of a dinner table may cowu.unicate orders to rhe
kitchen by the Morse alphabet, or scold the juniors by a sim-
ilar vernacular.—Journal of the Telegraph.
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Improvement in Hulls of Vessels.

Our engravings illustrate a recently patented mode of con-
structing the hulls of vessels, which is such a radical change
of form, that practical experiments with full-sized models can
only prove its real value.

The great desideratum claimed, and which the patentee
states he has demonetrated, is that the vessel is lifted above
the static water line in proportion to speed attained here-
tofore. )

Fig. 1 is a perspective view of the bottom of a vessel con-
structed in this manner. Fig. 2 is a plan of the same. Fig.
3 is a side plan view, and Fig. 4 is an end plan view

The object sought to be attained is to
cause the water displaced by the cut-water
to be gathered together convergingly un-
der the center of the boat,and to be thence
divergingly passed over at the stern in or- g
der to retain the vessel in a horizontal po- ==&
sitien, and thereby facilitate its motion
through the water.

A is the center or keel line. B is the di-
agonal or grade line which runs from the
cut-water to any given hight, and to the
center of the boat or the line, D. The line,
C, is produced by passing a straight edge
over the lines, A and B, at a right angle
with the line, A, as shown in Fig. 4. That
is, if straight lines be drawn at right
angles from the line, A, and also pass-
ing through the straight line, B, they
wili, when produced, also pass through
and form points in the curved line, C.

The positions of the lineg, A and B, therefore, determine all
the other lines of the hull, and the modeling becomes a mat-
ter of absolute measureinent, leaving nothing for the eye or
judgment to do except to secure accuracy in performing the
work, as indicated.

E is a central chamber commencing where the cut-water
ends, where it ceases to displace the water. This chamtber
terminates where the counterpart of the cut-water begins to
separate the volume of water from the central chamber. The
opposite sides of the chamber, E, incline gradually, attaining
their maximum at the center where their depth is also
greatest.

The water, when the boat is in motion, is displaced by the
inclined sides of the cut-water,and is converged by
the reversely inclined sides of the chamber, E, until
it reaches the center. The further progress of the
boat brings the reverced cut-water over the united

Soientific  meviens,
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of the time a teacher of mathematics and physics. It was
only after a long and rather lively discussion that he became
convinced of his error. He had never before understood
either the stereoscope or the eye, so far as its action is like
that of the stereoscope.

Why do we have t wo eyes, when we see but one image with
them, and apparently one eye would serve to form that image ?
There may be other reasons for the arrangemert, but the
most obvious one is that we may see objects solid, or in relief,
and not merely as pictures on a plane surface. It was not
until Wheatstone made his experiments on binocular vision,

in 1838, that this matter came to be thoroughly under-
Fig. 1

MPROVED BOAT HULL.

RIDER'S

stood, even by scientific men. He showed that the pictures
in the two eyes are not exactly alike, and that it is the blend-
ing of these two pictures which causes objects to appear solid.

A moment’s reflection ought to satisfy the reader that the
pictures in the two eyes cannot be exactly alike, since the
eyes are not in precisely the same position with reference to
the object. But if “he don’t see it,” a simple experiment
will enable him to see it. Let him hold a book or any other
solid object about a foot from the eyes, and look at it first
with one eye and then with the other. He will find that with
the right eye he sees a little more of the right side of the
object, and with the left eye a little more of the left side.

The same will be true, of course, whatever may be the dis-

Z’lﬂ 2
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mass of ‘fluid, which is then laterally divided, at
first by a very obtuse angle or the arc of a very
large circle, which gradually becomes more and
more acute.

It is claimed that the converging of the volume
of water displaced by the cut-water, by the gradual-
1y converging sides of the chamber, E, so as to quick-
ly fill up the trough made by the cut-water, furnish-
es a firm support to the hull in the line of its cen-
ter of gravity rendering it steady.

1t is also claimed that as an upward pressure is
produced at the stern in passing over the vélume of
water from the chamber, E, equal to the upward
pressure of the water upon the moving sides of the
cut-water, there is no tendency of the boat to rise
higher at the prow than at the stern, so that the
boat may be urged to any practicable speed with-
out losing its horizontal position, as is the case in
boats constructed on other principles. This, it is
claimed, admits of a more economical application of
propelling power, as the power required to propel a
boat which rises at the prow is partly expended in
raising its weight up the incline thus formed.

It will be seen that in this method of construction the lines
are placed geometrically so as to open and close the water
with equal speed, and to maintain the horizontal position,
both laterally and longitudinally.

It is claimed also that the water leaves the stern of the
boat as compact as when the cut-water enters it, which gives
the rudder a powerful hold at high speed.

Patented, through the Scientific American Patent Agency,
October 4, 1870. Address, for further information, L. P. Rider
& Co., Pittsburgh, Pa.

——— e

THE STEREOSCOPE.

The stereoscope is comparatively a new invention, dating
back only some twenty years. A form of the instrument in
which mirrors were used to produce the effect was devised by
Wheatstone, in 1838 ; but the stereoscope, as we are familiar
with it, was invented by Sir David Brewster, in 1849. The
former is known as the reflecting stereoscope, and the latter,
in which lenses take the place of Wheatstone’s mirrors, is
called the refracting or lenticular stereoscope.

We have taken it for granted that the philosophy of the
stereoscope was generally understood, but a little inquiry
among our friends—including some of the better informed
among them—has satisfied us that this is not the case. Even
some of our leading teachers know nothing about it. A few
months ago, at a little gathering of gentlemen interested in
physical science, the fact that the pictures formed in the two
eyes are diffcrent was referred to by one of the company,
together with the related fact that the two pictures of the
stereograph differ in the very same way, when, much to the
surprise of most persons present, both facts were squarely
denied by a gentleman who had for many years been at the
head of one of our best high schools, and for the greater part

e

tance of the object from the eye, though when the distance
exceeds 250 or 300 feet the difference is too small to be appre-
ciable, and objects beyond that distance are not really seen to
be solid.

Now the stereoscope is simply a contrivance for blending
two pictures which differ from each other as the images in
the two eyes differ. When thus blended the pictures produce
the same impression of solidity as the object itself does when
viewed with both eyes. Hence the name of the instrument,
which is from two Greek words, meaning to see solid.

How is this blending of the pic-
tures effected ? If we look at an
object through the center of a con-
vex lens, it will be seen exactly
in front of the eye; if we move
the lens a little to the left the ob-
ject will appear to move to the
right ; if we move the lens to the
right the object appears to move
to the left. If now we cut the
lens intotwo semicircular pieces,
and place them side by sidein a
reversed position—that is, so that
their thin or curved edges are ad-
Jjacent, and their thick,or straight
edgesare turned outward and par-
allel —the right eye will then look
through the left half of the lens,
and the l¢ft eye through the right half. If twopictures, like
those of a stereograph, be placed at a proper distance behind
the lens as thus divided and arranged, they will be seen,
not in their actual places, but in a position midway between
the two. The figure illustrates this: 7 and n are the halves
of the lens; and & and b are the two pictures, which appear

as one at ¢.
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How are the two pictures obtained ? They are photograph®
of the object taken from slightly different points ot view
Theoretically, they should be taken from points separated
by a distence equal to that between the two eyes, or
about twc and a half inches; and for all objects within
short distances this is just what is done. For objects
farther off—as large buildings or landscapes ot considerable
extent—photographers usually take the pictures from points
farther apart, the distance ranging from a few feet up to a
quarter of a mile.

Inthis way, objects which are so distaut that they are not
really seen as solid with the unaided eye are brought out into
clear relief by the stereoscope. Even the
moon may be made to show her rotundity
of figure by means of this instrument.
Although she always turns the same side
towards the earth she swings a little at
times,so that we get a view of a little more
of her eastern or western side ; and by tak-
ing advantage of this swinging (or libra-
tion,as the astronomers call it),photographs
can be taken corresponding to the images
in the two eyes—or rather, as 8ir John Her-
schel has remarked, “it is as though the
moon were seen with the eyesof a giant,
placed thousands of miles apart.”

It has been suggested that similar pho-
tographs might be taken of the planet Sat-
urn, with his system of rings. In this case
an interval of two or three years would
be allowed between the times of taking
‘the pictures, in order that the position of
the ringsmight change enough to answer the purpose.

A curious effect may be produced by tinting the pictures of
a stereograph with different transparent colors. If, for ex-
ample, one be colored blue and the other red, their blended
image will appear purple ; if blueand yellow be used, it will
appear green, and 8o on. The colors are mixed in the eye,
and the resultant color is precisely the same as if they had
been mixed by a painter and applied to the picture outside
the eye. We have seen French stereographs of statuary
which illustrate this principle. One of the pictures is col
ored green and the other yeliow, and the mixture of the two
in the eye produces the exact tint of bronze.

Quite an amusing story is told of the first introduction of
the stereoscope to the savants of France. The Abbd
Moigno took the instrument to Arago, und tried to
interest him in it ; but Arago unluckily had a defect
of vision which made him see double, 80 that on
looking into the stereoscope he saw only a medley
of four pictures. The Abbé then went to Savart,
but he was quite as incapable of appreciating the
thing, for he had but one eye. Becquerel was next
visited, but he was nearly blind, and consequently
cared little for the new optical toy. The Abbé, not
discouraged, called next upon Pouillet, of the Con-
servatoire des Arts et Métiers. He was a good deal
interested iu thedescription of the apparatus, but un-
fortunately he squinted, and therefore could see
nothing iu it “‘but a blurred mixture of images.
Lastly Biot was tried, but Biot was an earnest advo-
cate of the corpuscular theory of light, and until he
could be assured that the new contrivance did not
contradict that theory, he would not see anything in
it. Under the circumstances, the wonder is that the
stereoscope ever got fairly into France; but if you
have any doubts on that point, a short walk under
the arcades of the Rue de Rivoli, in Paris, will soon
settle them. We question whether you will see any-
where else on earth more stereoscopes or stereographs
than are displayed in the windows of the picture-
shops of that noted thoroughfare.—Journal of Chemistry.
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Patents,

Every really valuable invention is the result of long pre-
vious training, expensive experiment, and hard, earnest
thought. Such being the case, it becomes a matter of prime
importance to the inventor that that which has cost so much
in the past should be well secured for the future so as to in-
sure to the owner an adequate return for his outlay, his
anxiety, and his toil. If experience is worth anything in
such matters (and in what department is it not of value ?) no
better aid can be found than in the office of Messrs. Munn &
Co., of this city, the well-’known publishers of the Scientific
American. It is probable that they have taken out more
patents than all the other patent agencies in the United States
put together. The consequence is that their office is so ex-
tensive that, for the several departments, they can afford to
give constant employment to specialists, men who have made
a particular study of some one or two things. Hence, in their
office an improvement in potato-diggers need not necessarily
be confided to a man who has applied himself all his life to
steam engines, nor an improvement in woolen carding to one
who, though great, is great in fire-arms. A word to the wise
is sufficient.— Zechnologist.

—->

MiNk Furs.—In all parts of Canada where a mink track is
to be seen in the soft mud along the banks of streams or
lakes.dead-fall can be found also. Trappers calculate that
there is not a mink in the country for which a trap is not
set. The animal being voraeious is easily caught, and will
soon become exterminated if not better protected: The fur
is of very little use before the 1st of November, and yet
minks are caught by hundreds during the month of Oc-
tober.
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The Solar Engine.

Captain John Ericsson, of this city, has addressed a com-
munication to Engineering in reference to his solar engine, in
which he remarks that it is not intended as a competitor with
the steam engine, where coal can be obtained ; nor.is it pro-
posed, in the first instance, to erect this motor where there is
not continaous sunshine.

The accempanying illustration, which derives its chief in-
terest from the fact that it represents a piece of mechanism
actuated by the direct agency of solar heat, is copied from a
photograph of a small solar engine just completed, intended
as a present to the French Academy of Sciences. Apart from
being a motor, this engine has been designed to operate as a
meter for registering the volume of steam generated by the
concentrated heat of & sun-
beam of a given section. Re-
garded as a steam meter, it

8 important, as it verifies
the results of previous ex-
periments and previous cal-
culations, based on the num-
ber of units of heat devel-
oped in evaporating a cer-
tain weight of water in a
given time. Engineers will
not fail to notice the unusual
proportions of the working
parts, nor will they fail to
appreciate the object in
view, that of reducing the
friction to a minimum—an
indispensable condition in a
meter. The entire mechan-
ism being shown with per-
fect distinctness, it is only
necessary 4o explain that
the square pedestal which
supports the steam cylinder
(43 inches in diameter), the
beam center, and the crank
shaft, conceals a surface con-
denser.

Under a clear sun, the en-
gine which our illustration
represents, runs with perfect
uniformity, at a fixed rate of
240 revolutions per minute,
consuming at this rate only
part of the steam turnished
by the solar steam genera-
tor, now temporarily em-
ployed, belonging to an en-
gine of greater dimensions
constructed some time ago.
‘With reference to ascertain-
ing the amount of mechani-
cal power developed by the
golar engines,engineersneed
scarcely be reminded that,
by dispensing with a vacu-
um, the atmospheric resist-
ance and back pressure ex-
erted against the pistons fur-
nish accurate means for
measuring the dynamic force
transmitted by sunbeams of
definite sections.

Plans and descriptions ot
the mechanism by which the
sun’s radiant heat is concen-
trated, and of the steam gen-
erator which receives the
concentrated heat, I shall be
compelled for some time to withhold from publication. Ex.
perienced professional men will appreciate the motive—that
of preventing enterprising persons from procuring patents
for modifications. In connection with the course thus deemed
necessary, it will be proper to mention that I have in several
instances—notably in the case of the screw propeller and the
caloric engine—been prevented from perfecting my invention
in consequence of conflicting privileges having in the mean-
time been granted to others.

Regarding the solar engine, I avail myself of this opportu-
nity to say that I shall not apply for any patent rights, and
that it is my intention to devote the balance of my profession-
al life almost exclusively to its completion. Hence my anxie-
ty to guard against legal obstructions being interposed before
perfection of detail shall have been measurably attained.
Within a few yearsthe entire engineering community of both
hemispheres will be invited to take the matter in hand, In
the meantime, let us hope that no exclusive privileges may
be granted tending to throw obstacles in the way of an unre-
stricted manufacture and introduction of the new motor
wherever it may be applicable.

The foregoing having introduced the subject, let us now
enter upon a cursory examination of the merits of the solar
engine. The several experiments that have been made show
that the mechanism adopted for concentrating the sun’s
radiant heat abstracts, on an average, during nine hoursa
day, for all latitudes between the equator and 45°, fully 8-5
units of heat per minute for each square foot of area pre-
sented perpendicularly to the sun’s rays. A unit of heat
being equivalent to 772 foot-pounds, it will be perceived that,
theoretically, a dynamic energy of 2,702 foot-pounds is trans-
mitted by the radiant heat, per minute, for each equare foot ;
hence, 270,200 foot-pounds for an area of 10 feet square. If

we divide this sum by the adopted standard of 33.000, we
ascertain that 100 square feet of surface exposed to the solar
rays develop continuously 82horse power during nine hours
a day, within the limits of latitude before mentioned. But
engineers are well aware that the whole dynamic energy of
heat cannot be utilized in practice by any engine or mechan-
ical cambination whatever, nor at all approached ; hence I
have assumed, in order not to overrate the capability of the
new system, that a solar engine of on>-horse power demands
the concentration of solar heat from an area of 10 feet square.
On this basis I will now proceed to show "that those regions
of the earth which suffer from an excess of solar heat will
ultimately derive benefits resulting from an unlimited com-
mand of motive power which will, to a great extent, compen-
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ERICSSON’S SOLAR ENGINE.

sate for evils hitherto supposed not to he counterbalanced by
any good. Before entering on this task of estimating the
results of utilizing sun-power, it will be well to scratinize, as
closely as we can, the mechanical devices by means of which
we propose to avail ourselves of the fuel contained in that
great store-house, from whence it may be obtained free of cost
and transportation. The solar engine, we have seen, is com-
posed of three distinct parts : The engine, the steam gen-
erator, and the mechanism by means of which the feeble in-
tensity of the sun’s rays is augmented to sucl a degree that
the resulting temperature will exceed that of the lowest
pressure of steam admissible in an efficient engine.

As to the motor itself, it suffices to say that it is essentially
a modern steam engine utilizing, to the fullest extent, the
mechanical energy of the steam generated by the concen-
trated solar rays. Regarding the steam generator, it will
only be necessary to state that it is not exposed to the action
of fire, clinkers, or soot, and therefore can only suffer from
the slow action of ordinary oxidation. We have, lastly, to
consider the efficiency of the mechanism by means of which
the golar heat is concentrated and the temperature raised
above that of the water in the steam generator, Regarding
this mechanism—concentration apparatus, it may appropri-
ately be termed—it will be asked: Is it costly? Is it heavy
and bulky, so as to render transportation difficult ? And, final-
ly, the question will be put, Is it liable to derangement and
expensive to keep in order ? [ will answer these questionsin
the same order in which they Lhave been presented. The cost
is moderate. The weight is small—indeed, lightness is the
most notable peculiarity of the concentration apparatus. As
to bulk, this apparatus is composed of small parts readily
put together. Regarding durability, the fact need only be
pointed out that certain metals, however thin, if kept dry,
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may be exposed to the sun’s rays during an indefinite
length of time, without appreciable deterioration ; hence,
unlike the furnaces of steam boilers, which soon become
unserviceable, structures protected, as the concentration
apparatus is, by thin metallic plates, cannot be randered un-
serviceable from the mere action of the sun’s rays. Another
question will be asked, whether the solar engine will answer
as well on a large as it does on a small scale? The following
reply will effectnally dispose of this pregnant query. It is
not necessary, nor intended, to enlarge in future the size of
the apparatus by means of which the solar intensity has been
successfully concentrated and the temperature sufficiently
elevated to generate steam for the engines wkich have been
built. The maximum size adopted has been adequate to
utilize the radiant heat of a
sunbeam of thirty-five square
feet section. The employment
of an increased number ot
such structures will therefore
be resorted to when greater
power* is wanted, as we in-
crease the number of hands
when we desire to perform an
additional amount of work.
The motor itself, the steam
cylinder and other parts, will
obviously be proportioned as
at present with reference to
the pressure of steam em-
ployed and the work to be
done.

Agreeable to our introduc-
tory remarks, it is not pro-
posed, in the first instance, to
apply solar engines in places
where there is not steady
sunshine. The isolated dis-
tricts of the earth’s surface
suffering from un excess of
solar heat being very numer-
ous, our space only admits of
a glance at the sunburnt con-
tinents. An examination of the
extent of these willshow that
the field for the solar engine,
even with the proposed re-
striction, is not very contract-
ed. There ie a yainless region
extending from the northwest
coast of Africa to Mongolia,
9,000 miles in length, and
nearly 1,000 miles wide. Be-
sides the north African des-
erts, this region includes the
southern coast of the Medi-
terranean east of the Gulf of
Cabes, Upper Egypt, the east-
ern and part of the west-
tern coast of the Red Sea,
part of Syria, the eastern
part of the countries watered
by the Euphrates and Tigris,
Eastern Arabia, the greater
part of Persia, the extreme
western part of China, Thi-
bet, and, lastly, Mongolia.
In the western hemisphere,
Lower California, the table-
land of Mexico and Guatema-
1a, and the west coast of South
America, for a distance of
more than 2,000 miles, suffer
from continuous, intense, ra-
diant heat.

Computations of the solar energy wasted on the vast areas
thus specified would present an amount of dynamic force al-
most beyond conception. Let us, therefore, merely estimate
the mechanical force that would result from utilizing the solar
heat on a strip of land, a single mile in width, along the
rainless western cosst of America ; the southern coast of the
Mediterranean, before referred to; both sides of the alluvial
plain of the Nile in Upper Egypt ; both sides of the Euphra-
tes and Tigris for a distance of 400 miles above the Persian
Gulf ; and, finally, a strip one mile wide along the rainless
portions of the shores of the Red Sea, before pointed out. The
aggregate length of these strips of land, selected on account
of being accessible by water communication, far exceeds 8,000
miles. Adopting this length and a width of one mile as a
basis for computation, it will be seen that the assumed narrow
belt of the sunburnt continents covers 223,000,000,000 ofsquare
feet. Dividing this by the area necessary to produce one-
horse power, we learn that 23,800,000 solar engines, each of
100-horse power, could be kept in constant operation, during
nine hours a day, by utilizing only that heat which is now
wasted on a very small fraction of the land extending along
some of the water-fronts of the sunburnt regions of the earth.

It will be said that these extravagant figures are devoid of
practical significance. Due consideration, however, cannot
fail to convince us that the gradual exhaustion of the coal
fields will inevitably cause. great changes in regard to inter-
national relations, in favor of those countries which are in
possession of continuous sun-power. Upper Egypt, for in-
stance, will, in the course of time, derive signal advantage,
and attain a high political position, on account of her perpet-
ual sunshine and the consequent command of unlimited mo-
tive force. The time will come when Europe must stop her
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mills for want of coal. Upper Egypt, then, with her never-
ceasing sun-power, will invite the European manufacturer to
remove his machinery and erect his mills on the firm ground
along the sides of the alluvial plain of the Nile, where suffi-
cient power can be obtained to enable him to run more spin-
dles than a hundred Manchesters.

Corvespondence.

The Editors are not responsible for the Opinions expressed by their Cor-
respondents.

Constructing and Balancing Cylinders.

Messrs. EDITORS :—Having noticed your answer to corre-
pondents on page 106, August 13, upon the subject of balanc-
ing cylinders and pulleys, I prepared & short article for your
paper, but unavoidable delays occurred in sending it forward
at the time. Next I noticed the communication of Mr. Jacobi,
on page 148, September 3, which seemed 8o clear an explana-
tion that I laid aside what I had intended to send you, and
prepared a short reply to your editorial note which followed
said article. This was also delayed by absence in attending
the late State fa‘rs and trials at Utica until another article
from Mr. Jacobi appeared on page 232, October 8th, accom-
panied with illustrations and explanations which seemed to
hit the nail on the head and to drive it home. His theory
and practice cannot be misunderstood and with short cylin-
ders must insure uniformly favorable results.

The practice of your Schenectady, N. Y., correspondent, re-
ferred to by your editorial notes on same page, although rude,
“and upon the cut and try plan”’ are none the less sure to
produce the same ultimate results as far as short cylinders
without intermediate heads are concerned.

Your Timberville, Va., correspondent’s mode of construct-
ing cylinders, as described in the editorial on same page, by
which each end and intermediate head or pulley is balanced
separately as thef are successively fixed upon the shaft in
position, is the only proper mode to be practiced so far as it
applies to the end headsor intermediates ; but s to balancing
the staves or lags for covering, each one separately, it scems
to be a useless process—labor lost, and' wholly impracticable
in the construction of conical cylinders of any length, long
or short.

It is only by a velocity test that any cylinder, when com-
pleted, can be properly balanced, by the application of
weight at the ends or along the cylinder where it is really
required, aud the greater the length of the cylinder the more
important becomes this velocity test and balancing, notwith-
standing the statement to the contrary, in your Virginia
correspondent’s article on page 243, October 15, in which he
states “that a long cylinder cannot” be perfectly balanced
after once construct.d.”

In regard to balancing millstones alluded to in same article,
I will not now reply, but may at a future time.

The communication on page 261, October 22, by your Mor-
rison, Il correspondent, is so wide of mechanical, practical,
or scientific merits, as not to require any comments, except to
characterize it as simply absurd, and carries its own worth-
lessness with it.

As I have devoted more than thirty years to practical and
professional mechanics, and had much experience, and always
with successful results with what I have undertaken, I as-
sume that the mode adopted by me in the construction of
cylinders of all kinds, large or small, heavy or light, long or
short, cylindrical or conical, and for high or Jow speed, may be
of sufficient interest to be inserted in your columns and meet
with favor among your correspondents and readers, I there-
fore send to you for publication this communication.

My chief business has been for many years in constructing
thrashing machines for grain and rice, clover seed, and cider
mill graters, cotton gins, and condensers, horse-powers, etc.
Many of these require cylinders of various kinds as to size
and speed, etc.

In constructing a cylinder, I affix each end head, and inter-
mediates (if any), in position upon the shaft, and balance each
one separately and successively as they are put on by means
of the steel bars and spirit level, by resting the journals
thems-lves upon the bars (bat never upon centers, as in a
lathe), and am careful to avoid all air currents upon the cyl-
inder during the process.

When ready for the covering, the staves and lags are
strongly fixed to the heads and the cylinder completed, and
spikes inserted in a manner to withstand fully twice or thrice
the speed required in practical operation ; the whole cylinder
is again placed uponthe balancing bars, and allowed to settle
itgelf with its heaviest side down ; then by turning the ex-
treme upper portion of the cylinder down to a line horizon-
al with the axis of the shaft a lump of putty is pressed
upon this point and on a level with the shaft, and more or
less putty applied until a perfect balance is obtained, so the
cylinder will stand in any position at rest.

Tke putty is then removed and placed in a balance, and two
slugs of iron of equal size are selected and placed in the op-
posite balance, which shall just equal the weight of the
putty, or by using a flat piece of thin steel plate, with its
edge or corner tacked on to the cylinder at the periphery and
at the end on a horizontal line with the shatt; and instead of
using putty, slugs of iron in pairs are selected aud laid upon
the plate yntil the exact weight to balance is obtained, when
they are inserted, one at each end, and upon the light side of
the cylinder as near the periphery as practicable. This pro-
cess may require to be repeated once or twice, but is usually
accomplished at the first trial.

If the cylinder or pulley to be balanced is iron, then the
slugs must be drilled and bolted or made fast in some safe
manner.

This accomplished, the cylinder is removed to a heavy sub-
stantial frame, and placed in fixed and strong bearings, and
belt motion applied to it by an accelerating clutch coupling
to the line shaft or counter shaft of the manufactory. The
bearings are so made as to allow of nearly one eighth of
an inch play to the journals or may be made to fit closely at
pleasure of the operator, and both are required with some
cylinders, especially with all long ones.

The object of the strong, heavy frame is to cause the cyl-
inder itself to vibrate in all its unbalanced lines instead of
the bearings on which it is mounted.

As the motion is applied to the cylinder gradually, and the
speedometer indicates its velocity, the centrifugal force of the
unbalanced portions will soon cause the journals to “fly ” in
the bearings. The band is then shipped off and a piece of
chalk is applied at each end of the shaft closely up to the
journals, so as to mark the side of the journal or shaft, which
mark indicates the heavy side of the cylinder at that point,
and by knowing at what velocity this “ flying ” occurs the
operator is enabled, after a few trials, to judge almost ac-
curately the first time the weight of slugs which will be re-
quired to balance each end, and he will select two of equal
size, whose united weight will be required, and insert one of
them at each end of the cylinder upon the side exactly op-
posite the chalk marks. The band is again applied, and the
speel increased probably from three hundred revolutions,
with. a thrasher cylinder at the first trial, up to one thousand
or more revolutiens when the journals will again “ fly,” and
the belt is slipped off and chalk applied, and speed ascer-
tained as before.

If the speed of three hundred would “fly ” the journal
it would probably require two slugs of one pound each at
first trial, while at one thousand revolutions, a quarter of an
ounce for each slug would be sufficient. This process is re-
pested until two or three thousand revolutions are attained
and the slugs required become so small that one third or less
of a twopenny nail is driven in and broken off.

In balancing large cylinders, and especially light ones, the
chalk indications are taken at the ends as before described
with large bearings, after which the bearings are made tight
to prevent any flying at the journals, and motion being ap-
plied gradually as before, until the middle portion of the
cylinder is observed to describe a larger circle than is due to
its true diameter. This is also indicated with chalk by slip.
ping off the band as before.

A careful and observing workman, with a little practice,
finds no more difficulty in balancing a long cylinder than a
short one, although it may require a few more trials in pro-
portion to its length than a short one. It is this balancing
of long cylinders on a heavy substantial frame and fixed
bearings which cannot be accomplished with the device of
Mr. Jacobi, described on page 232, October 8.

To the perfect “ velocity balancing” of our machines are
greatly due their success, durability, and efficiency as well
as their light consumption of power used in driving them.

Albany, N. Y. HORACE L. EMERY.

-
The Familistery of Guise.

MEssRS. EDITORS:—One of the most interesting things I
saw in Europe was the Familistery of Guise, France. It is a
self-supporting school or home of a peculiarly practical and
modern type, and although it is the effect of the genius and
perseverance of one man, yet it deserves imitation by co-
operative societies.

This enterprising genius is M. Godin, a machinist by
trade, who followed his profession fifteen years. Being poor,
he was only able to develop his plan by degrees, and the left
wing of the palace was not entirely completed when the war
broke out. His plan is based upon four principles—agricul-
ture, manufacture, education, and enjoyment. For this he
selected a curve in the river Oise, on the northern suburb of
the city of Guise, in the Department of the Aisne, but owing
to difficulty in obtaining land, the agricultural part of M.
Godin’s ideal is far behind his hopes. The institution is
chiefly maintained by its manufactory. This is an industry
in stoves and other heating apparatus, and employs ordinarily
1,000 men. A large number of these workmen live in the
palace near by, where their families and even they them.
selves have the free benefit of the educational system. The
schools, eating-houses, and theater occupy the building
directly in front of the palace,on the opposite side of the
street.

The success of the plan of instruction has excited a good
deal of notice of late years. There are about 300 children
living in the palace who receive their education there, and
recently this number has been augmented by children com.
ing from the city. So great has been the prejudice against
this institution by the outside world that it not only was dis-
countenanced by Napoleon, but several strong efforts have
been made to break it up by bankrupting its founder. But it
has triumphed over all calumnies, and no other cause attrib-
utable to thistriumph can be greater than that of the schools.

The main feature of this institution is the palace, which is
situated in the center of the garden, and consists of three
edifices, each in form of a parallelogram, with a central
court covered with glass—a main structure and two wings.
These are four stories high, and are divided into 324 res-
idences, each large enough to accommodate a family, and in-
cluding from two to four rooms and an anteroom. The main
structure has a ‘ront of 200 feet, with a depth of 130 feet.
Its inner court is 150 by 65 feet. The wingsare 160 by 140 feet,
with magnificent inner courts, all furnished with cement
floors, and covered with glass which admits light but no
rain.

The corridors, galleries, and stair-cases are artistically con-
structed, and form at every floor of the palace a fine prom
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enade. Such is the economy of the structure that a single
gaslight sufficiently illuminates each court, casting distinct
rays upon every door of the residences. These residences
are so entirely separated one from another that they resem-
ble houses in cities, and it often happens that near neigh-
bors are unacquainted with each other. To give an idea of
the cheapness of these rooms, let me say that the cost per
month of one kitchen 10 by 13 feet, a parlor 12 by 14 feet, a cab-
inet 4} by 6, lighted, and the vestibule, is two and one half
dollars.

The workingman is fortunate who lives in this palace. It
is not only an honor to live there, since it is far more com-
modious and ¢ la mode than other houses, but he enjoys
gratis a multitude of other favors peculiar to it. A co-
operative store which sells at cost is in the basement. A
society of mutual aid pays his physician’s bills, and he and
his children receive instruction. Music and merriment echo
everywhere. Feast days come, and are celebrated with intel-
lectual concurrencies, illuminations, and garlands; and above
all, the noble principles of conscientious liberty are in every
sense carried into practice, making the Familistery of Guise
one of the most progressive workingmen’s institutions in
France. C. OSBORNE WARD.

e
Popular Errors in Regard to the Watch,

MEssRS. EDITORS :—I notice in the SCIENTIFIC AMERICAN,
of the 22dinst., an article on “ Popular Errors Regarding the
Watch—Breaking of Mainsprings,” by Mr. R. Cowles, of
Cleveland, Ohio. I do agree with Mr. Cowles in his remarks,
when he says the cause of breakage is an unexplained mys-
tery. There are, however, many c¢auses which can be ex-
plained and remedied.

One of the greatest and most frequent errors—one that no'
good workman should be guilty of—seems to prevail among
most watch-makers. It is made by putting the mainspring
into the barrrel when taken down to be cleaned, or in re-
placing it by a new one. The mainspring winder generally
used cannot be used in all cases, and is not satisfactory when
it can be used ; besides in putting in the spring it will mar
the flange of the barrel which serves to hold the cap on.
The consequence is that the winder is scarcely ever used,
except on very stiff springs, and they are put in with the
fingers, forcing the spring out of shape, and leaving on the
spring the perspiration and dirt of the hands, which causes
destruction to the spring sooner or later.

I have adopted & mainspring winder of my own invention,
that I have used for two years without a single breakage.
With this winder the spring need not be touched with the
fingers after it is ready for the barrel ; besides, any kind or
size of springs can be put in quicker and with the greatest
ease and regularity.

I procured letters patent for this tool through your agency,
as well as forseveral other useful tools of my invention. You
will please accept my thanks for the prompt and satisfactory
manner in which you have conducted the business I have
intrusted to your care. M. D. KELLY.

Cadiz, Ky.

— el APt e
Remarkable Production ot Bessemer Steel.

MEssRs. EDITORS :—The following was the product of the
two five-tun Bessemer converters at the works of Messrs. John
A. Griswold & Co., Troy, for the month of October :

No of whole working days in the pay-roll montb. .....................
days in which steel was made.. .
“ of days topqed for repafrs.
Total tuns of steel Ingot made
e8 MAadB..av.aen
hg}?“ na:;lgepe;r(:&\:rze
of ¢

“ tans of lngo%namade pe?r day y“

One of the best works in England, sdvertlses that 1t can
make, with the six-tun converters, 150 tuns per week, or say
650 tuns per month.

The highest product, it is believed, of a pair of five-tun
converters in Europe is 750 tuns per month. The remarkable
product of the Troy Works—1,686 tuns—is due to improve-
ments developed there, and coming into wuse in the other
works in this country. STEEL.

Troy, N. Y.

e ——— e ]

Effect ot Artillery Discharges on Weather.

MEssrs. EDITORS:—I send you the following table show-
ing the effect of artillery discharges on weather, a subject
which I see by a recent editorial in your paper is exciting
much attention at present in Europe. The table is prepared
from notes of observation made on weather in the vicinity of
the scenes of great battles fought during our own recent war,
and made immediately subsequent to these battles, and shows
the time, after the battles, which elapsed before rain fell :

Resaca—One day after.

Kenesaw—Three days after.

Jonesboro’—Five days after.

Altoona—All night and next day.

Nashville—All night and next day.

Franklin—Two days after.

Fort Anderson—Five days. after.

Kingston—Five days after.

In all these battles from 40,000 to 100,000 men were en-
gaged. E. W. BROWN.

Cambridge, I11.

—_————

THE DARLING SELF-SUPPLYING PEN-HOLDER.—Mr. B. L.
Goulding, of 108 Fulton street, New York, recently left on
our table one of the above fountain pens. It contains enough
ink to write several pages of manuscript without refilling.
They fill by simply placing the point of the pen in the ink,
and exerting a slight pressure with the thumb on the side of

Average §ms o r

the holder. It is one of the best fountain pens we have seen .



Novemser 19, 1870.]

Scientific  dmerican,

325

PROGRESS OF INVENTION ABROAD.

In a paper read before the British Association for the Ad-
vancement of Science, Mr. J. W. Cooper, who has given much
attention to the

WATERING OF STREETS BY CHEMICALS,

states that three streets in the city of Liverpool were watered
with salts during the month of July, 1869, with very favor-
able results, so much so, that the experiments were continued
this year. It was difficult to prove the economy resulting
from the use of chloride over a limited area ; and the West-
minster Board of Works, after observing the effect produced
at Whitehall and Knightsbridge, resolved to extend the ex-
periment throughout their entire district, comprising an area
of 250,000 square yards. Assoon as the area was extended,
the economy in labor and water was at once made evident.
By using one tun and a half of chlorides per day, costing £3
15s., the labor of ten cart horses and men, costing £4 10s. (at
9s. per horse, cart, and man), can be dispensed with, and, con-
sequently, the quantity of water they would spread is saved
also, viz., 350 loads of 250 gallons each, which, at 10d. per
1,000 gallons-(a fair average price for water in London) would
amount to £3 12s. 11d. in addition to the 158. per day saved
in labor ; thus showing a clear gain of £4 7s. 11d., after pay-
ing for the salts. An effective method of remedying the
evils arising from brgzanic matter deposited on public thorough-
fares is becoming daily a serious matter for consideration
with sanitary authorities,as much sickness is believed to arise
from the malaria emanating from this source. The disgust-
ing odor and dangerous nature of some of the deodorizing
agents used werestrong evidence that they would not be used
at all if the necessity for some determined action to prevent
the spread of contagion and disease was not fully recognised.
The deliquescent chloride of aluminum, recently introduced
to public notice by Professor Gamgee, seemed to meet all the
requirements needed in the antiseptic of the future. It was
non-poisonous and free from any odor ; it prevented decompo-
sition, and arrested it when commenced. It absorbed noxious
gases resulting from putrefaction,and destroyed parasites and
germs. It was also not to be surpassed asa precipitant and
deodorizer of sewage, and was only one-third the cost of car-
bolic acid. Mr. Cooper proposed to add a sufficient percent
age of this chloride to the salts for street watering,
and thereby afford a means of thoroughly and effectually
purifying public: thoroughfares without additional cost
to the ratepayers, the value of the water and labor saved
being more than sufficient to pay for the use of the chlo
rides.

A very ingenious automatic device for

FLUSHING SEWERS

has been produced by a London inventor. In this device, the
flood-gate is hinged, opening upward and outward upon the
release of a hock bolt by the buoyant power of a large copper
float. Many lives have been lost through the action of poisonous
gases,in flushing sewers,which flushing this simple device does
whenever it is required. The rush of accumulated water
swings the gate outward, and, also, carries off accumulations
of sewage. Assoon as the flood current subsides, the gate
swings back to its original position, and is automatically
locked.
A machine for
HACKLING LONG VEGETABLE FIBERS,

such as aloe, manilla, hemp,etc., consists of a drum, revolving
on a horizontal axis, and armed with teeth or spikes pointed
at the end, and having sharp, annular edges in front,or at
the front and back. This drum is of such a size that the fiber
upon the machine shall not be able to lap more than about
half way round it. This is an English invention.

A French invention, in the same line as the above, is 2 ma-
chine for

COMBING FLAX,

Two endless chains, consisting of flat links, are caused to
travel together over flat-sided pulleys,and dispésed, one above
the other ; the two adjoining or opposing surfaces of the two
chains being held in contact with each other by passing be-
tween guides. These surfaces form nippers for holding the
tufts of fibers while being combed or straightened, and serve
to carry them along, at the same time, to a receiving trough,
wherein each tuft is deposited in succession, the one overlap-
ping slightly the other. The bottom of the reseiving
trough consists of an endless traveling band, which con-
tinuously conveys away the combed tuftsin the form of a
ribbon ¢or sliver. A vibrating arm, worked by a crank and
provided with a crosshead or rake, serves to take each tuft as
it is released from the nippers, and draw it into the receiving
trough.

A Bwedish inventor has patented a process for making

ARTIFICIAL LEATHER.

He takes leather wastes, leather cuttings, leather ghavings, or
other small bits of leather,either new or old,and reduces them
to a kind of fibrous pulp, by hand labor, or by a machine or
mill (either by grinding, pounding, cutting, rasping, carding,
or grating); if old waste is used it should first be cleaned
thoroughly. This matter or pulp is then kneaded with india-
rubber, which is rendered fluid, or dissolved in oils or spirits,
and treated with ammonia. He prefers to dissolve the india-
rubber in oil of turpentine To effect this, the inventor cuts
the india-rubber into pieces and mixes it with the oil, after
which he lets it remain quiet in a closed vessel until it is dis-
golved. When the india.rubber is dissolved, he adds ammo-
nia, of a strength of 80 per cent, in the proportion of about
equal parts by weight, of ammonia to the india-rubber con-
tained in the solution ; when the mass has become of a gray-
ish white color it is ready to be mixed with the pulp.

A Liverpool inventor has patented a taper or
FRICTION LIGHT,
which is made after the following formula: He takes one
ounce saltpeter, one half ounce powdered orris root, one
eighth-ounce of minium, and one ounce of phosphorus, or any
other convenient friction match composition. To these ingre-
dients, the phosphorus being dissolved, he adds one to two
ounces of oil, preferably castor oil, varying the quantity ac-
cording to the nature of the oil and the resultant tenacity or
flexibility required. After all the ingredients are well incor-
porated, the inventor adds thereto chloride of sulphur, in the
proportion of from ten to fifteen parts of liquid chloride of
sulphur to every hundred partsof oil, agitates quickly, and
ghapes into the form required, either by molding, cutting,
pressing, or drawing.
A new method of
PAVING STREETS,
—French—consists, first, in the employment of wood disinte-
grated into fragments, of as great a length as possible, in the
construction of rides and bridle paths, carriage drives, riding
schools, and training grounds, streets and roads of all kinds.
Second, in the employment of disintegrated wood of shorter
length than the preceding, in the construction of foot paths
of all kinds for promenades and gardens. Third, in the em-
ployment of disintegrated wood mixed or not with pitch or
with antiseptic material, or both, as a cushion for supporting
the sleepers of railways. Fourth, in the employment of this
disintegrated wood mixed with pitch obtained from gas tar or
otherwise, or with natural asphalte or bitumen in the con-
struction of roads, footways of streets, public drives, and any
description of works in which asphalte is ordinarily employed.
Sir William Fairbairn, of Manchester, England, has invent-
ed an improvement in
STEAM BOILERS,
in which he combines together three cylindrical shells of
boiler plate. He arranges them parallel, the one to the other,
and horizontally, or nearly so. Two of the cylinders, which
are set side by side, are each traversed from end to end by an
internal tube in which are the furnaces, and these cylinders
each communicate with the third cylinder, which is placed
over and between them by three or other number of pipes or
passages, of sufficient size to allow the steam generated in
the lower cylinders to escape freely into the upper, and to al-
low the water freely to circulate.

————tl) A Gt

SCIENTIFIC INTELLIGENCE.

THE REDUCING PROPERTIES OF METALLIC ALUMINUM.

In reference to the action of aluminous upon metallic solu-
tions there exists a diversity of information in our books, and
to settle the point an Italian chemist, Professor Cossa, has
instituted a number of experiments, an account of which we
find in the journal Nuovo Cimento.

SALTS OF SILVER.—The metal is thrown down in dendritic
form from weakly acid and neutral solutions of nitrate of
silver. The precipitation of the silver begins in the concen-
trated as well as in the dilute solution of the nitrate six hours
after the immersion of the aluminum. Silver is immediately
precipitated from an ammoniacal solution of the chloride of
silver in granular form, and also from ammonia—chromate
of silver.

COPPER SALTS.—At first aluminum has no action upon sol-
utions of sulphate or nitrate of copper, but after the lapse of
two days small crystals collect on the sheet, and gradually
increase in size, partly dendritic, but chiefly octahedra. Cop-
per is at once thrown down from a solution of the chloride
and also from the acetate, and if to the sulphate or nitrate a
little chloride of potassium be added, the precipitation of the
copper is greatly accelerated.

SALTS OF MERCURY.—Aluminum at first throws down me-
tallic mercury from solutions of the chloride, cyanide, and
nitrate, but this soon forms an amalgam with a second por-
tion of the aluminum and produces a compound that decom-
poses water rapidly and also oxidizes quickly in the air. If
an amalgan of aluminum and mercury be produced by heat-
ing the two metals in an atmosphere of carbonic acid, it ex-
hibits similar properties to those mentioned above. Professor
‘Wurtz, of New York, was the first to call attention to the re-
markable properties of the amalgam of alnminum and mer-
cury at a meeting of the Lyceum of Natural History more
than a year ago. He prepared it by rubbing aluminum foil
and mercury together.

SALTS OF LEAD.—Aluminum separates lead in crystals
slowly from solutions of the nitrate and acetate and rapidly
from the chloride. Also an alkaline solution of chromate of
lead is decomposed by aluminum intometallic lead and oxide
of chromium.

SALTS OF THILLIUM.—Regular octehedra crystals of thal-
lium alum formed upon the aluminum foil from a solution
of the sulphate after the lapse of ten days. Metallic
thallium was immediately thrown down from a hot solution
of the chloride.

SALTS OF ZiNC.—Aluminum immediately precipitates me-
tallic zinc fron. alkaline solutions. ‘

The aluminum employed in the above experiments was free
trom every trace of sodium, and applied in the form of thin
sheets after having been cleaned in nitric acid.

ACTION OF ELECTRICITY UPON AIR AND OXYGEN IN THE
FORMATION OF OZONE.

A. Houzeau, after a series of 400 ozone determinations of
the action of electricity on air and oxygen, comes to the fol-
lowing conclusions:

1. The production of ozone is greater in renewed than
in confined air.

2. It is greater at the negative than at the positive pole.

8. It increases only up to certain limits with the duration
of the electric action,
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4. The intensity of the electricity adds to the amount.

5. It diminishes when the distance of the electrodes is in-
creased.

6. It varies with the length or surface of the electrodes.

7. Under otherwise analogous circumstances more ozone is
produced when the effect of both electrodes are employed.

8. The formation of ozone takes place when the air is not
in direct contact with the electrodes, as when the points are
isolated in a thin glass tube, but the effect is greater when
the air is in contact with the poles of the battery, and it varies
in proportion to the length and superficial area of the metal-
lic electrodes.

9. The production of ozone increases as the temperature of
the air diminishes.

10. Under like circumstances a given volume of oxygen
yields far more (8 to 10 times) ozone than the same quantity
of air.

11. Besides ozone there is always some nitrous oxide
produced in the air, whereas in pure oxygen there is none.

After the author had ascertained these results, he was able
to invent an apparatus by aid of which he could at any time
prepare ozone in any quantity from the air,or oxygen. Un-
fortunately the description of the apparatas is wanting, but
the experiments made by Houzeau, and the results at which
he has arrived, will be of value to future experimenters. We
need a cheap and practical invention for producing ozone at
pleasure, as its powerful chemical properties render it of great
value in the arts.

ICE PAPER.

Paper may be made to resemble the figures produced by
the flakes of snow or the freezing of water on a window pane
by allowing a salt to crystallize upon its surface. During
the Paris Exposition card paper thus prepared from sugar of
lead was very popular, but it was discovered that the lead
salt turned black, and its peisonous character soon brought
it into disrepute. A new mixture without lead has been
suggested by Puscher—it is prepared as follows : Dissolve 6
ounces sulphate of magnesia in 6 ounces of water and add
6 ounces dextrine mucilage paste. The solution is boiled, a
little glycerin dropped in, and the whole allowed to cool.
The paper, atter having been previously glazed with -a coat-
ing of glue and gelatin must be uniformly covered with the
solution and left to dry in a warm place. After 10 or 15
minutes the surface of the paper will be covered with a uni-
form cluster of crystals, the size and number of which will
be dependent upon the concentration and temperature of the
bath and also of the heat at which it is dried. If the paper
be glazed with a solution of egg albumen instead of glue and
gelatin, it can be beautifully dyed with aniline colors pre-
vious to immersion in the solution of sulphate of magnesia.
This kind of ice paper does not undergo any change in sul-
phureted hydrogen gas, and is not poisonous.

ACTION OF HEAT UPON COAL.

If powdered coal, after having been dried until its weight
remained constant, be heated in a drying oven from 356° to
360° F., it hasbeen found by Dr. Richter that there is a con-
stant increase of weight up to a certain point, after which it
begins to diminish. After twelve hours heating the increase
amounts to several per cent of the original coal—after twenty
hours it reaches its maximum and further heating causes it
to loge weight. Coal which has thus been heated has simwply
its external appearance in common with the original sample.
It has a higher apecific gravity, in one instance going up
from 1275 to 1'453, and its chemical constitution is different.
If we conpare the composition of dry coal with the heated,
the latter shows much less carbon and hydrogen, and a con-
siderable increase of oxygen and nitrogen. An accurate an-
alysis demonstrated the loss of hydrogen to be 074 per cent,
and of carbon 1-17 per cent, while the increase of oxygen and
nitrogen occasioned by the next was 6:07 per cent. If the
heated coal be made red hot, it no longer yields coke, and
does not materially change in appearance. If it be heated
rapidly, an exceeding great swelling up takes place, and the
escaping gases which carry off the carbon in powder, burn
with a non-illuminating and not smoking flame. Finallythe

heated coal absorbs water from the air more rapidly than the
dry coal.

-
Bessemer on Steam Artillery.

Mr. H. Bessemer has iately aired his ignorance of military
and steam engineering in a proporition to use steam as a pro-
jectile agent in artillery. His plan, which he attempts to
support by a ‘string of absurdities, is briefly as follows: He
proposes to apply the principle of the steam fire engine to
the projection of bullets. He calculates that, with a pressure
of 150 pounds of steam, one ounce and two ounce bullets
might be projected with an initial velocity of 1,600 feet or
1,800 feet per second, at the rate of 2,000 per minute of the
smaller and 1,000 per minute of the larger missiles. Mr.
Bessemer proposes to submit details to the War Office; but
he seems confident of the practicability of combining the
bullet projector with the traction engine, and of so producing
a warlike machine of most formidable and deadly character.

—_———————

AN IcE LENS—It is interesting to_observe that radiant
heat from the sun may be collected into a focus by means of
an ice lens, and yet produce all the effects of an or-
dinary burning-glass. Such a lens, for experiment, may
easily be made by placing a flat cake of ice upon a warm con-
cave surface of metal or porcelain dish, such as an evaporat-
ing dish used by chemists; as soon as one side has assumed
the proper form, the ice must be turned to make both sides
alike. Any sunny, crisp, frosty morning will be suitable for
this experiment ; from which we learn that in Northern re-
gions it would be quite possible to raise a fire without matches

—a fact not altogether unworthy of being known.
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DEVICE FOR SPREADING CIRCULAR SAW TEETH.

‘We illustrate in connection with the present article a de-
vicd for spreading the teeth of circular saws to give the
proper clearance, and improve the cutiing edges.

Fig. 1 is a perspective view of the principal part of the de-
vice, shown attached to the saw; and Fig. 2 is a view of a
punch used in connection with the plate, B, in Fig. 1, for
spreading the teeth.

A, in Fig. 1, is a plate made of cast or wrought metal, with
ears attached to its sides between which the teeth of the
saw are placed during the operation of spreading. B is a
steel plate firmly attached to the plate, A, by screws, or in
any other suitable manner, and which serves as an anvil in
in spreading the teeth.

The plate is applied as shown in Fig. 1. The ears, C,
gerving to hold the plate in position on the saw. The dis-
tance to which the ears lap on to the teeth of the saw is gov-
erned by the gage screw, D. The outer ends of the ears, E,
are connected by a pin, F. The tooth to be operated upon is
passed through the space between this pin and the steel plate,
B, as shown, the positicn of the point of the tooth being gov-
erned by the gage screw, D.

The space between the ears, C, is designed to be just wide
enough to admit the saw at or near the base of the tooth, and
the space between the front ear, E, admits the point of the
tooth.

When the point of the tooth is placed on the steel anvil,
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B, the punch shown in Fig. 2 is applied to it, and a blow of a
hammer thereon spreads the tooth laterally in each direction,
forming small lips on each side of the point, which are
claimed to serve in place of the ordinary “ set” to give the
proper clearance. The punch is made in the form shown, so
that it may be set squarely on the tooth.

It is claimed that the cutting point of the tooth is thus
made thin and sharp, and that its edge may be kept longer
under wear, than by ordinary filing. Also that the lips
formed on the tooth make the cut much smoother than when
saws set and filed in the old style are used.

Patented, through the Scientific American Patent Agency,
October 14, 1870, by W. H. Rudolph, Clarksville, Tenn.,

whom address for further information.
——— > P
Honors to the Inventor of Telegraphy.

Prof. S. F. B. Morse, the inventor of telegraphy, prerided
at the late annual meeting of the Western Union Telegraph
Company, at the close of which Mr. William Orton, President
of the company, made the following ‘very  personal” re-
marks :

“I cannot but regard it as a circumstance of peculiar inter-
est connected with this day’s proceedings, that at the head of
this table, and presiding over this body sits our venerable
friend, Professor Morse, the father of all the telegraphs. In
the same presence sit to-day, participating in the annual ser-
vices of the largest telegraphic organization of the world,
the man who made its existence possible, and the men who
madeit. It seems a deeply interesting fact that from the
brain of a single man who yet mingles with us thus so unas-
sumingly, and who, though crowned with the honored hoar
of nigh eighty years, is yet clear of eye and firm of foot,
there sprang a design which has given a language, and a
literature, and a means of instant audience with the world.
It is significant, also, of that design that is so simple as to be
elementary, and so complete as to have challenged, unim-
proved, the acceptance of the world. I therefore, for myself,
and I think for you, also, gentlemen, desire to offer to our
illustrious Chairmah the warmest congratulations on the
auspicious development of the art to which he gave birth,
and to desire for him all that may render his ripened, years
as happy as they are honored.”

The telegraph operators and others in various parts of the
country have contributed the money for the erection of a
splendid monument of Morse, which is soon to be placed in
Central Park.

—_——-———

HoRrRORS OF WAR.—It will bring home to our readers the

murderous exfent and horrors of the war when it is an-

nounced that the Prussian Government has ordered the sup-
ply of two hundred thousand wooden legs.

POWER’S ENDLESS LADDER HOD ELEVATOR.

The folly of carrying bricks and mortar up long ladders
by the climbing action of human arms and legs, has been
often deprecated in this journal as a disgrace to modern en-
gineering. Nor have our views upon tkis subject been un-
seconded. Prominent architectural and cngineering period-
icals, both in this country and Europe, have ioined in ourecry
of “down with the hod.”

It seems, however, that the hod counts for more than we

a ladder with hods upon their shoulders, carrying their own
weight with that of the hod and contents.

The space necessary for passing the hods upis only twenty
inches by six feet. The apparatus being vertical requires less
gpace than the ordinary ladder. The hods being detachable
from the chain, the materials do not need to be handled to
put them in hods or buckets for distribution after their ele-
vation, as is the case with bucket elevators and other me-
chanical devices, and the breakage caused by this handling is
saved.

The apparatus is now in use by some of the most extensive
builders in New York and Chicago,and we are informed that
two manufactories in Chicago are now employed in their
construction. Portions of the right will be sold.

Patented, through the Scientific American Patent Agency,
July 14, 1870, by Jesse Powers. Address for further informa-
tion J. Powers, Broadway, corner 49th street, New York
or 106 Monroe street, Chicago, Ill.

BOURNE'S SPHERICAL STEAM ENGINE GOVERNOR.,

Mr. John Bourne, who has an enviablc reputation as a con
structor of, and writer upon, the steam engine, has recently
invented the novel form of governor which forms the subject
of the accompanying engraving, copied from the Mechanics’
Magazine.

In the engraving, a tepresents a hollow sphere, which is
made of thin brass, rendered elastic by hammering and di-
vided into segments. On one end of the central spindle, b, is

and our cotewporaries have reckoned. In conversations with
practical builders we have been told that no other instrument
has yet been devised rivaling in convenience the hod for car-
rying on scaffolds, over joists, and narrow plank ways, and
on this account devices heretofore invented to elevate build-
ing materials, have failed to secure popular favor.

We illustrate, however, this week, a device which retains
all the convenience of the hod as a distributer with ample
elevating facility, and which is both simple and ingenious.

It consists of an endless chain ladder, A, Fig. 2, with iron
rungs, upon which the hods with their contents are suspended
by flat hooks, as shown at B. The endless chains run over
flanged pulleys, C, placed on a suitable frame at the top, and
the lower ones being impelled either by hand or other power.
Hand power is, on all accounts, proferable, perhaps, for this
purpose, and it also avoids the jar occasioned by steam or

a brass nut, ¢, which is prolonged outwards and terminates
with a small hand wheel. By means of this wheel and nut
the valve is opened or shut, and by it also the point of cut-off
is regulated. The spindle, b, is screwed into the valve, and
both are prevented from revolving by a flat rib, which is cast
on the under side of the valve cover, a similar rib being
formed on the valve, and with which the rib on the cover en-
gages. On the extreme end of the spindle is a nut, d, which

horse power.

The hods are placed upon or taken off the rungs without
stopping the motion of the endless ladder, and as the weight
of the hods on one side is balanced by that of those on the
other side ; no power is expended except that required to
overcome the friction of the machine, and to raise the mate-
rials.

We are told that seven hods of bricks and mortar can be
raised per minute by the labor of two men at the cranks, and
to any hight usual in building ; an immense increase of uge
ful work, over what the same men could perform in climbing
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keeps the hand wheel and nut in the position in which it is
set. This nut also serves a second purpose, that of a
lubricator, being fitted as an oil cup. The brass, ¢,
is turned with grooves and forms a thrust bearing for
the upper part of the sphere in a manner similar to
that adopted for screw propeller shafts. The ribs of
this brass work in corresponding grooves in the metal
cap, which encircles them, and to which the upper
portion of the brass sphere is attached. The base of
the elastic sphere is attached to a sleeve, ¢, which is
made in one with the pulley, over which a gut band
from the crank shaft of the engine passes, and which
gives rotation to the ball. The sleeve e, revolves
freely upon the fixed portion, f, of the valve casing,
and is prevented from rising upon it by a collar, which

is fixed by a side screw to the end of f.

The arrangement illustrated is one in which the
central spindle is connected direct to an ordinary
double beat or equilibrium valve,g. The governor,
however, may be made to operate on any other kind
of throttle valve, and can be fitted to existing engines
It will be seen that when the ball is put into revolution,
the centrifugal force causes the poles to approach
each other. As, however, the lower pole is confined to

" the same horizontal plane, the whole vertical motion
occurs at the upper pole, and depresses the spindle
and closes the throttle valve to a corresponding ex-
tent.

As a marine governor this apparatus seems especial
ly suitable, being unaffected by the rolling or pitch-
ing of the vessel. Mr. Bourne has succeeded in pro-
ducing an efficient, compact, and elegant apparatus,
which will doubtless come into extensive use. It adds one
more testimony to his ingenuity and mechanical ability, and
like the rest of his inventionsis based upon correct and sound
principles.

—_——

The rolling mills at San Francisco, which have been in
operation two and a half years, use 400 tuns of iron monthly,
turning out 330 tuns of finished iron, of which ninety tuns
consist of rails. Besides railroad iron they have been turning
out car axles, spikes, shoe shapes, and general railroad work
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HOW LONG SHALL NITRO-GLYCERIN CONTINUE ITS
WORK OF DESTRUCTION ?---THE FAIRPORT EXPLO-
SION.

We have been taught from early infancy that human life
is of all earthly things most sacred and valuable. The Scrip-
tures tell us the greatest evidence of love a man can manifest
is to give his life for that of his friend. Yet in these latter
days we secem to have adopted a new gospel, by which the
pecuniary interests of corporations and unscrupulous and
avaricious men, are set higher in the scale of value than the
lives of innocent, industrious people, and the happiness of
families.

Since the first introduction as an explosive agent of that
most terrible compbund, nitro-glycerin, its history has been
one of disaster and destruction. The calamities, of which it
has been the cause, are too horrible to d well upon, evenin the
recollection. It is our painful duty to now record still an-
other, and we copy the following brief account of it from the
Painesville (Ohio) Telegraph. The explosion took place at
Fairport, Ohio, on Tuesday the 1st inst.

“ At about 5 o’clock the people of Painesville were startled
by a sudden concussion of the doors and windows, and jar-
ring of buildings, as though some heavy body had been
hurled against thern, with a force almost sufficient to crush
them in. This was followed by a dull heavy reverberation,
similar, yet still unlike, the firing of heavy guns at a dis-
tance. Buildings were jarred, and trembled as though shaken
by an earthquake. The reverberation and rolling sound as
of distant thunder were perceptible at least from three to five
minues after the first concussion was felt. An immense cloud
of blood-red smoke was seen to arise in the direction of Fair-
port, and then to change its color to a lighter hue, and spread
iteelf out in the heavens. This terrible phenomenon at once
seemed to explain the cause of the great commotion. All at
once understood that it was either the explosion of the nitro-
glyccrin manufactory or their magazines. Teams were im-
mediately brought into requisition, and a number of our
citizens started for the scene. [t would be impossible to de-
scribe the scene which the town presented. The whole place
seemed at first a complete mass of ruins. The buildings
were shattered, the doors blown off their hinges, the win-
dows all smashed in, plastering off, crockery, lamps, and
looking-glasses demolished, chimneys torn down, stoves over-
turned, and everything in the houses in utter chaos. But if
the scene was terrible within, it was still more so without.
The whole population nearly were in the street, wild and
crazed. The crash had come so suddenly, and the concussion
had been so great, that many of them for the time were per-
fectly insane. Some of the men were for a few moments at-
tacking each other, and women were insanely struggling,
while all were loudly weeping and wailing. Children were
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running wildly about, screaming in terror, as if seeking pro-
tection, while others were struggling and screaming in the
arms of their mothers, who were rushing hither and thither,
not knowing what to do or where to go.

“ Both the magazines of the Glycerin Company, situated on
the west side of the river, had exploded, and four men who
were at work in or near them were blown to atoms. The
immediate cause of the explosion is not and never will be
known. It is supposed that Mr. Malone, one of the four men,
was digging a pit for a new magazine, and that one of the
men was engaged in putting glycerin into cans from the
jars in the magazine ready for shipping, while the other
iwo were in some way assisting, by carrying glycerin back-
ward and forward between the magazines and the manufac-
tory. The explosion of the two magazines, which were near
each other, was simultaneous, so far as the people in the
vicinity could judge, they hearing but a single report. The
men were blown to atoms. So far as we have heard only one
piece of flesh has been found, not larger than a man’s uLand,
and a bone, apparently part of a rib.

“The effect upon the magazines was wonderful. Of the
frame structures only a handful of splinters'was anywhere
to be seen. It seems as if the wood must have been consumed,
or the pieces blown so far that no one has yet found them.
The force of the explosion penetrated deep into the earth,
heaving out immense quantities of sand,and below this huge
The holes, which must have been
blown out to the depth of fifty or sixty feet, soon filled with
water up to the level of the lake. They are forty or fifty feet
in diameter at the top, and seem like the craters of extinct
volcanoes. Two or three sycamore trees, which stood near
the magazines, were scathed and rent, limbs were wrenched
off, and all covered with sand and blackened, as if swept by a
fiery tornado.

“The explosion was felt even in Buffalo, a distance of 160
miles. Boon after it occurred, a dispatch was sent over the
wires from that city to Cleveland, and other points on the

.82
¥ | 1ake shore, asking if they had been again visited by an earth-

quake.

In Painsville, the shock was very severe, especially in the
south part of the town, where the clay or hard pan comes
very near the surface. In one small house we have heard of,
things were thrown from the shelves, and a bedstead moved
near two feet. It is supposed that the explosion must have
reached the clay or hard pan, some thirty feet below the mag-
azine, with such force, that houses built on that strata, though
some miles distant, were more affocted than those on the
sand much nearer.”

In addition to the above particulars, we have received,
through private sources, others, some of which show in a
most startling manner the appalling force of nitro-glycerin.

Weare told that a physician riding at a distance of not
less than twelve miles from the scene of the disaster was
stucned by the shock, and his horse brought to a stand-still.
Upon looking at hi8 watch he found that the concussion had
stopped it.

Another man sick with typhoid fever, lying two miles from
the magazine, was instantly killed by the shock.

There is something intensely awful in the contemplation
of a force like this, which, held by a slender and feeble thread,
will, when let loose, rend the air like an earthquake and
scatter destruction for miles around.

Since the introduction of nitro-glycerin to this country we
have more than once raised our voice in denunciation of it as
a far too dangerous substance to be allowed to exist in larger
quantities than a chemical professor would venture to exhibit
to his clase. Experience has shown that it may, and will
explode under the most ordinary circumstances which attend
its storage and transport, and that it cannot with safety be
intrusted to the handling of such men as must use it, if used
at all, for purposes of ordinary blasting. The damage done
by it has far exceeded any good derived from its use, and it
is time, and more than time, that its record of death should
be terminated by stringent laws prohibiting its general use.

—_———-—————
ROADS AND ROAD-MAKING.

Of primary importance to the civil as well as military
power of any country are good public thoroughfares. Rapid-
ity and cheapness in transportation are vital necessities to
commercial prosperity, and in time of war the safety of a
nation may depend upon the state of her roads. These facts
have long been recognized, and hence the perfection of roads
has been a problem to which engineers have in all ages
assiduously applied themselves. The importance of even a
slight advance in improvement has kept alive interest in
this department of engineering, and century after ceniury
has elapsed without the perfect ideal being considered as yet
reached.

That this is true is proved by a very brief review of the
Patent Office records, in which patents for various composi-
tions for road surfazes, and for methods of road-building, con-
stitute every year a notable number of the patents applied
for and issued.

Probably the most remarkable success ever yetachieved by
any one system was that which attended and still attends
the macadam road. Notwithstanding its expensive charac-
ter, it to-day covers more surface in Europe than any other.
In America, except in the vicinity of large towns, this road
is not much employed, the comparative sparseness of the
population and the small amount of travel in rural districts
not warranting the cost of its construction and maintenance.

There are few circumstances under which this road is not
admirably adapted to town and country thoroughfares. It
has a smooth surface, after it has been a little used, and
affords an admirable foothold for horses. It is expeditiously
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laid, and perhaps demands as little expense for care and
maintenance as any other capable of equal endurance and
service.

It is now fifty years or thereabouts since Macadam intro -
duced this celebrated system, and it is quite doubtful whether
the next fifty years will give the world anything better for
all purposes. But, as we have already said, this system is
not at the present, nor is it probable that it soon will be,
available for the greater part of American thoroughfares.

Roads in this country must, from the nature of the case, be
constructed of such materials as are available immediately
along their lines, and must necessarily be more or less im
perfect.

In this as in other countries the great enemy of roads is
frost, and the only way to even partially prevent its ravages
is to construct roads high enough to allow thorough drain
age. The flat surfaces permitted on most roads in this coun
try is their most radical defect. The result is rivers of mud
in spring and autumn, and frozen ruts of indescribable ugli-
ness and discomfort in winter until such time as the snow
covers and fills them.

A few days’ labor devoted to thorough ditching along the
sides of roads and elevating the centers where they have
settled below the proper grade would greatly mitigate the
evils complained of. This is generally done, when done at
all, by throwing back on the road the soil excavated from the
ditches, a very erroneous method and almost a sheer waste of
labor. Such soil is generally composed of comminuted and
pulverized material washed off from the road, and will only
temporarily pack. As soon as it becomes very dry in sum-
mer it grinds up into a dust heap, and is blown off by winds,
and washed off again by rains.

All so0il used to raise the level of roads should be new soil,
not the washings of the roads, which latter should be carted
away. Where roads are much traveled these wasbings are a
valuable manure, and it would pay well to cart them into
the lands lying along such roads, from which soil of inferior
fertility might be taken to form the roadways.

‘Wherever practicable, a deep hard bed of stone or timber
should be laid below ihe reach of frost, upon which the sur-
face material should be distributed. Gravelstands uarivaled
for road surfaces, but it is not available in many localities.
Broken stone, however, is obtainable oftentimes where gravel
cannot be got, and answers the purposs very well.

We have seen a road laid through a swamwp made with a
bed of rough logs, well sunk down, and covered with a mix -
ture of blue clay and broken stone, which was excellent in
all respects, having almost as good and permanent a surface
as macadam.

It is usual to work country roads early in the summer, to
repair the defects caused by spring upheavals. This done,
they are generally left till the ensuing season, when the
same operation is repeated. But a little labor late in the fall
would pay well on most roads. This labor should be ex-
pended in sscuring proper drainage. All sluices should be
opened if stopped, the roads raised where the summer wear
and tear have depressed them,and their surfaces made smooth,
so that the water may run off with the utmost facility
Neglect in these particulars is always dearly paid for in the
miring of teams and wagons, and in wear and tear of both
animals and vehicles.

——— > —————
THE MOTIVE POWER OF EXPANDING GASES.,

The power of expanding gases to perform work has only
been successfully applied in the use of steam or water-gas,
and atmospheric air. In the use of these gases they are al-
lowed to escape after having expended a portion of their heat
in the performance of work, and escaping to carry with them
a portion of the heat imparted to them. In condensing steam
engines, a portion of this heat is recovered and sent back to
the boiler in the feed water, but a considerable loss is never-
theless experienced.

The general belief has been that fluids capable of being
changed into gases by the action of heat, are more applicable
to motive purposes than permanent gases. And we have yet
to be convinced that this belief is not scientifically correct.
It is true that the heat expended in converting water into
steam at 212° is, and cannot be otherwise than lost in work
ing steam under ordinary atmospheric pressure, in non-con-
densing engines; but this loss is so far compensated for by the
conveniences attending its use, as contrasted with that of
permanent gases, that it still maintains, and seems likely to
maintain its supremacy.

Notwithstanding this, numerous attempts have been made
and are still making by able engineers, to substitute perma-
nent gases for steam in the working of engines. For the
most part, air is the material employed, and it is with this
material that the greatest success has been acheived. It has
been used both separately and in combination with steam
In the latter method, no very remarkable and permanent
success has been reached, though some attempts in this direc-
tion have seemed to promise something.

With air used singly, there are now several engines, popu-
larly known as “Caloric engines,” which are efficient, safe,
and economical within certain limits of power; but all
attempts to develop great power with a single motor have
failed up to the present time. With this brief review of the
past and present history of invention in this field, we may
proceed to notice an attempt recently made by Mr. A. W
Bickerton, F. C. 8. associate of the Royal School of Mines,
who, in a paper presented to the British Association recently,
gave an account of his invention.

Without admitting that the claims for economy made by
him are probable or even possible, we think the statement

made in his paper will interest our readers, and, therefore, will
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close this article with an abstract from it, which gives the
principal features of his invention.

Crude nitrogen gas is heated in a serpentine system of
tubes until the pressure is double that of the air. It is then
admitted into a cylinder in which it presses forward a piston,
and is allowed to expand. Next it passes into an apparatus
where it is cooled, and consequently diminished to half its
bulk. The cooling is effected in a new arrangement, which
is 8o constructed that the whole of the heat above that of the
external air is transferred to an equivalent volume of air
passing in an opposite direction. This heated air is then used
as a blast for the fire, {4; going to the hearth of the turnace
through a tweer, and +%; mixing with the products of com-
bustion immediately above the fire,s0 as to complete any
imperfect combustion, and also to modify the temperature of
the whole mass, so that it may not be likely to injure the
iron of the gas tubes, and the remaining -5; being introduced
into the system at a point further on. The construction of
the system of tubes is such that, by the time the products of
combustion reach the open air, they shall have parted with
nearly all their heat, and transferred it to the nitrogen con-
tained in the tubes, and hence a chimney draft cannot be
used, and the blast has to be produced by a blowing engine.
The nitrogen, after having been cooled to half the volume it
occupied in the cylinder, is then compressed and forced into
the system of tubes at the point furthest from the fire. If
this forcing the gas back again into the system of heating
tubes appears absurd, it must be remembered that the gas
while leaving the heating tubes occupies twice the space it
does when being forced back, hence it fills a cylinder of twice
the area, and the force that may not be disposed of is egual
to half the pressure exerted in the larger cylinder. But the
other half of the power is not lost, it is simply conveyed back
to the heating tube, and is used again. The losses that arise
are those incidental to all engines, such as radiation, conduc-
tion, the enormous loes of heat that usually goes up the
chimney, together with the still greater loss that is constant-
ly being carried away by the condensed water is avoided—an
amount in itself six times as great as that converted into
work in the steam engine. The inventor expects his new
heat engine to convert 60 per cent of the heat of combustion
into work, a duty that is fully 500 per cent above that of well-
constructed steam engines.

———— > e
TIME AND DISTANCE.

At the very bottom of all exact science lies a just concep-
tion of time and distance. It may be said that no such thing
as an exact science could possibly exist without the ability to
accurately measure these relations. In the science of me-
chanics and its application to practical wotk, in the shop, and
manufactory, they are both fundamental in importance. The
terms, speed, velocity, rate, etc., all express the relations of
time and. distance, and the measure of power to perform
work is a definite number of foot-pounds raised per minute.

The unit of work is one pound raised one foot without re-
gard to the time employed in the elevation. The term work,
then, does not include the idea of definite time, while the
term power does.

This distinction is of primary importance to the correct
conception of the laws of applied mechanics. Work is the
overcoming of any resistance, whether the time occupied in
its accowplishment be long or short. Mechanical power is
that which can perform work or overcome resistance in defin-
ite time, whether the power be strength of men or horses,
the fall of water, or the expansion of steam.

When we attempt, however, to conceive of time and distance
we can set no limit to either; they expand to an illimitable
extent. We are obliged to conceive of time only as the rela-
tion of the succession of events, and of distance as the relation
of position, In the measurement of time, we adopt as the
unit the interval between two events which succeed each
other at uniform intervals. The oscillations of pendulums
of uniform length, in the same position upon the surface of
the earth are found by experiment,and may be mathematical-
ly demonstrated, to succeed each other with perfect uniform-
ity of interval. The rotations of the earth upon its axis also
practically succeed each other at uniform intervals. Thus
we have both an artificial and a natural standard of time.

From natural standards of distance may be derived artifi-
cial ones, and standards of time—as the length of a pendu-
lum oscillating seconds—may be made to correct standards
of distance or length. From these two standards may be
derived all other measures whatever they may be.

Few have anything like an appreciation of the vast im-
portance of accurate measurement in the natural sciences.
But such measurements are all based on time and distance.
All weights are primarily derived from measurements of dis-
tance, and it follows that all estimation of magnitude, den
sity, hardness, or any other physical property measured by
pressure or weight may be referred back to measurement of
distance.

It is therefore in and through the consideration of these
relations that we gage all our sensations of external things.
For size, intensity of color, and light, form, weight, and
temperature, all are estimated, and conceived only through
some application of these relations. Deprive the mind of any
means whereby it may estimate or imagine the distance of
a body from the eye, and it can form no conception of magni-
tude, and it is only by comparison of relative distances of
parts from each other that it can conceive form. It is true
that form also depends upon direction of outline, but
direction is not apparent without extent or distance, and
hence this consideration does not invalidate the foregoing
proposition.

Even our knowledge—in so faras we have any—of the

molecular constitution of masses is obtained in great part
through the application of these relations. The definite
weights in which chemical combination takes place is only
an expression of definite bulks, or volumes, established by
measure.

These relations are types of that in which all human
knowledge consists. We perceive nothing and conceive
nothing but relations, and the combination of relations of
which the mind takes cognizance are to it the embodiment
of all external things. The idea of relation, however, in-
involves the existence of something to be related, and thus
the idea of material existence is inferred ; but as we cannot
go beyond relations in mental operations, the existence of
matter can never be made the subject of actual demon-
stration.

The existence of force is also inferred from change in the
relation of distance, and is perhaps as just an inference as
that of matter, though in our opinion not so essential to
thought. Neither force nor matter can be estimated as en-
tire entities, we can only conceive of them through relations
of mass and movement, which are, as we have seen, only
measured by the relations of time and distance.

In considering the ideas of matter and force we stand on
the very border line which circumscribes thought, but even
here, the moment we attempt to relinquish our ideas of time
and distance we become lost in a maze from which we may
return,but through which we find no pathway for the hu-
man intellect to-transverse.

—— > ———————
RESIGNATION OF COMMISSIONER FISHER,

The following letter will explain itself :

UNITED STATES PATENT OFFICE, }
WasHINGTON, D. C, Nov. & 1870.

SIR :—I ask permission to renew the tender of my resigna-
tion of the office of Commissioner of Patents, made October
24, and temporarily withdrawn at your suggestion. If there
be no reason to the contrary I suggest that the resignation be
accepted, to take effect at the close of Thursday, November
10th, inst. I have the honor to be, very respectfully, your
obedient servant. SAMUEL S. FISHER.

To his Excellency, U. S. Grant, President United States.

Colonel Fisher has been an able, industrious, and con-
scientious public servant. The labors and reforms which he
has introduced will be felt to advantage in the future admin-
istration of the Patent Office.

At the time of our going to press no appointment had been
made to fill the vacancy. The names of Samuel A. Dun-
can, Assistant Commissioner of Patents, William Bakewell,
patent lawyer, Pittsburgh, Judge Allison, Registrar of the
Treasury, T. C. Theaker, Ex-Commissioner of Patents and
patentee, Horace Greeley, President of the American Insti-
tute, Clinton Rosevelt, scientist and inventor of the pana-
techner, J. K. Fisher, steam carriages for common roads,
Gideon Welles, Ex-Secretary of the Navy, Jonathan Dennis,
Quaker and solicitor, E. P. Weston, the great pedestrian, and
other well-known names have been méntioned ; and that the
interests of female inventors may not escape recognition we
guggest the name of Elizabeth Cady Stanton.

—_———e———
ATTEMPT TO ABOLISH THE PATENT OFFICE.

A correspondent of the Tribune telegraphs from Washing-
ton that ¢ a bill will be presented to and pressed on Congress
for the abolition of the Patent Office Bureau. This office has,
it is alleged, become too complicated to be beneficial and
must either be abolished or have its jurisdiction materially
changed.”

A correspondent who has noticed this paragraph inquires
“Whether if Congress should abolish the Patent Office it
would cancel all unexpired patents.”

We answer No. If the Patent Officeshould be abolished
now ot hereafter it could not affect patents issued before the
act of abolishment went into effect. At present there is no
likelihood that any such act can be got throngh.

—_———
A Sucecessful Inventor.

Freeman Talbot, of Rockfield, Minn., writes: “I should
have acknowledged the receipt of my patent before this
were it not that I have been away from home for the last
two weeks. During that time I have made more than three

‘times what the patent cost me, and the future looks bright.

“I do not propose to take out more than forty patents more,
and would here remind the eager aspirants for my patronage
that the able, reliable, long-established, and world-renowned
firm of Munn & Co., 37 Park Row, N. Y., are quite capable of
doing all my business with the Patent Office to my entire
satisfaction ; and I am, from a sense of duty to my family and
of gratitude to you, obliged to refuse the kind offers of those
individuals and companies that have already offered their

services.”
O

A Veteran Inventor,

I. 8. Clough, of this city, and who by the way is a true
philosopher, writes to us as follows :  Promptness in business
is one of the most prosperous ‘traits for business men. I
have to thank you again for your successful manner of appli-
cation fora patent, you having taken out several for me since
1849—the last one on a complete ash-sifter, which I applied
to you to procure for me on the 5th of October, and on the
13th I received official notice that the patent was allowed.
This speaks well for the way the cases are managed at the
Patent Office, where they always are much assisted if a fin-
ished model in all its parts, showing the benefit of the im.
provement, is sent with each application. This, with your
manner of explaining the same, so truly written out and
illustrated, makes all satisfactory and easily understood.”
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LETTERS FROM THE SOUTH.

CoLUMBUS, Ga., Oct. 17, 1870.
Southwestern Georgia—Savannal—Atlantic and Gulf Rail-
road—Orange Fever—Macon—Columbus—Eotton Factories
and Water Power— Railroads.

Southwestern Georgia, of which Columrbus is the northern
angle, is the great peculior cotton region of the State. The
soil is mostly underlaid with rotten limestone. Just here
commences the granite range. Theland is fertile, but the
people are poor, for they depend almost entirely on cotton as
a crop, merely entertaining the foolish idea that corn will
not grow on their lands. Albany is the center of this section
and has its outlet through the Atlantic and Gulf Railroad to
Savannah. This railroad traverses for the greater part of its
length vast tracts of pine barrens, whence the markets of
Savannah and the world are supplied with lumber. They
claim to average about three million feet per month. It con-
nects southward with Florida, whence, I am informed, quan-
tities of canned pineapples are brought. It seems that this
fruit is brought to Cedar Keys, there put up, and thence sent
to Savannah by rail. In the hight of the season as much as
two car loads a day are shipped. The saving of sugar by be-
ing enabled to use riper fruitis said to be very great. An-
other article of commerce sent over this road to Savannah
and thence to Europe, is black (or sea island) cotton seed for
oil making. Of this 500 tuns were sept in six months of 1870.
This railroad also connects, via the Macon and Brunswick
Railroad, with the to be great city of Brunswick. Forfifteen or
twenty years the fine harbor has remained almost unimproved
except by occasional efforts to bring it into notice. Now it
has passed into the hands of Northern capitalists, and if they
do not make it in reality what it has been so long in name—
a city—it will not be through lack of enterprise and good lo-
cation. It is already rapidly improving. The M. and B. R.R.
has just been finished, and another to Albany and Eufaula is
building. The idea is themce to connect westward and make
Brunswick the great cotton-shipping port.

The orange fever has raged for some years in Florida with
great violence. When put on paper that a tree yields so
many oranges, and that there are so many trees to an acre,
and each orange worth so much, an immense profit is made
out. Itis alsorepresented to be a very easy way of making a
living. But it must be remembered that it takes years for an
orange grove to grow and bear well, and good orange lands
near transportation are already taken up, and sell very high,
and when hauling comes in profit goes out. As Col. Haines,
of the A.and G. R.R, says, “I want the line of my road, and
Florida too, settled up by Northern people, but they must not
expect tofind any place herethat they canlive without work.”

Savannah is a very active place, and has this year largely
increased its cotton shipment. The town hasa sandy soil
and is almost a perfect level. It is supplied with water by
pumping to the top of a reservoir tower, from which the
water is distributed to the city. The pressure is not very
great, but answers amply for the hight of the houses there.
A great point of interest in the city is the Cemetery of Bona-
venture., It is arather private affair, but well worth a visit.
The evergreen oaks hung with the somber gray moss have a
melancholy look, almost an appropriate one. Savannah has
no manufactures, if we except some steam and rice mills.
Money is worth too much totrade in and to advance it on cot-
ton for manufacturing.

Macon, the great interior cotton mart of the State, is simi.
larly situated, though there was a small cotton factory run by
steam, which I was informed had a rather sickly existence«
more from bad management than any real permanent cause.
This place i# at present the great manufacturing town of
Georgia, and is likely to be still greater. It is located on the
Chattahooche river, which, three miles above, commences a
series of falls that end near the middle of the town. From
thence the river is navigable all the year to the Gulf. The
hight of this fall is about 165 feet. On this line there are
three factories and one large flour mill. The upper factory,
called the Columbus Manufacturing Co., R. H. Chilton, Pres-
ident, owns land up and down the river for a mile, and has a
fell of 42} fdet, with water and sites sufficient to run 600,000
spindles. The factory now contains only 4,000 spindles and
96 looms. The pickers and cards are English, the rest Amer-
ican machinery.

Next below and in the limits of the town is the Muscogee
Factory, running 4,000 spindles and 60 looms. The building
is not full. The looms and spindles are American, the cards
English.

The other mill is the Eagle and Pheenix, and is the largest
in the South, having lately been enlarged. Asit has a wide-
spread reputation not only for the character of its goods, and
its good management, but also from its using in so great
measure English machinery, I will notice it more fully. The
power used is in each mill or building—iwo double Lefiel
turbines, 56 inches in diameter. Other wheels in each drive
the pickers, and one stands ready to drive a fire pump.
Another 40-inch wheel drives the workshop machinery.
Hight offallis 14 feet. The two mill houses are 220 x 57, and
five stories high. The picker room is 80 x 40, and three
stories high. The finishing room is 120 x 40 feet. The dye-
house is 120 X 40 ; and the machine shop 54 X 50. The office
and ware-room building is 124 x 40, and two stories high.

They run 18,000 cotton spindles and 2,000 woolen spindles,
All the woolen and about two thirds ;the cotton spindles are
American. Of the looms, 8 run on cotton blankets,and 60 on
woolen goods ; 186 are American, and 350 are English. Of
the American looms they have nearly every make, and en-
deavor to use every new improvement that promises to be
valuable. An experienced Glasgow dyer does their work in
that line.

I asked as to the value of the English machinery compared
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with the American. The general superintendent, Mr. Young,
was decidedly in favorof the English. Hethought the looms
did far more work, could be run at higher speed, and the
spindles would do just as much. He did not believe in the
ring-traveler, but would stick to the old English throstle. I
asked the foreman of the spinning rooms his opinion. He
said the American ring-traveler would do nearly or quite
one fifth more than the throstle, but for high numbers of
yarns the throstle did best.

Mr. Young gave me a history of his experience in cotton
manufacturing in Georgia. He said years ago while he was
keeping a country store, a man came along with a wagon-
load of spun yards and wanted to sell it to him. “ Why, I
told him, the country people wouldn’t buy his factory-made
thread—every woman in the country had a spinning wheel.
He insisted on leaving it with me, and said if I did not sell it
he would take it back. Three months after he came along,
and I had not only sold all but needed more. That was
about the first factory-spun yarn sold in Georgia.”” Previous
to the war tkere were thirty-three coiton and woolen factories
in the State ; now there are twenty-five—some not rebuilt.

In the loom rooms, I was told, they could get 50 yards per
day from the English loom, and about 40 from the Ameri-
can. TheAmerican spindle,running on ordinary yarns, made
from 5 to 5%, the English 4 to 4% ounces of yarn per spindle
per day.

This factory uses a little over 3,000 bales of cotton a year 1
and nearly 200,000 pounds of wool. The wool is almost en-
tirely drawn from So. W. Georgia. Their cotton blankets
are a specialty and peculiar to them in this country; they
get their idea from France. The factory was erected by
Capt. U. J. McAllister, who has made many improvements in
machinery, and, as he told me, always got them patented
through the Scientific American Patent Agency.

These mills are an example of what the people of the
South can do if they choose. They have a capital all paid in
of $1.250,000, of which only $125,000 is from the North.

.Mill No. 1 paid a dividend of 18 per cent in 1868 ; in 1869,
mill No. 2 was commenced, and has but lately been finished
and filled with machinery. Two mills located here were
burned during the war. The Company own other fine water
powers, and with the same enterprise may treble their
capacity.

Columbus is destined to be the great manufacturing
place of the South. There is no such water power else-
where, and nowhere else such ease of transportation. Then,
too, it is in the midst of a fine cotton-growing region, and
shipped last year over 75,000 bales of cotton. I asked the
cost of manufacturing here compared with the North, but
did not get a satisfactory answer. It was evident they did
not desire to tell. Yet there is at least the difference in the
price of cotton, and the difference of transportation and
cheaper labor. In a pamphlet issued by General Chilton, he
claims that it costs $22 more to manufacture 500 pounds of
cotton in Massachusetts than at Columbus—all charges and
freights included. Labor is abundant, there being hundreds
of poor whites anxious to get such work. General Chilton
told me he had to turn them off daily.

There are three more cotton factories in the adjoining
county of Upson, running about 7,000 spindles in all. In
Columbus there are two large founderies and machine shops,
and one agricultural implement manufactory ; also near by,
is,;Ennis’ Novelty Wood Works, for spokes, hubs,etc., and pat-
ent wheelbarrows.

A railroad in Alabama will soon connect the town with the
Alabama coal fields, and another southwards to Bainbridge,
will give rapid and better communication to Savannah via.
A.& G.R.R.

Coal is now brought from Tennessece. The town is sup-
plied with gas made from wood. It has no water works, but
John E. Birkenbine, of Philadelphia, was there to examine
localities, and report on the possibility of erecting suitable
works. It is one of the needs of the place, especially as it
will have a large manufacturing population, and should be
well supplied with water. Good water can readily be had
from the hill north of the town. H.E. C.

—_— -
Nerve Telegraphs,

Within the flesh or muscular part of the body are two dis-
tinct sets of nerves, namely, the motor and the sensory nerves.
By the sensory nerves the brain receives intelligence of all
outward actions, and the mind becomes cons¢ious of external
things, such as light, scent, sound, taste, and touch, of pain
or pleasure. The motor nerves, on the other hand, convey
the intelligence or will of the mind from the brain to the
outward world, by directing the muscular motion. If the
brain desires the hand to strike the strings of a harp, it does
80 by the motor nerves ; but the sound which ‘s returned is
conveyed to the brain by the sensory nerves. Intelligence
from the brain to any part of the body, and conversely, is
conveyed by the nerves at a velocity of 112 feet per second ;
that is, at a speed of one mile in 47 seconds. Quick as this
may appear, the time between a wound given and the pain
felt is appreciated. By what means the mind or will acts
over the nerves we are unable to say. Persons who have
what is figurately termed “an iron will” can endure pain
with almost stoic indifference. Neither tears nor laughter
scem to move them. Others tuere are who have so little
-command over their nerves that trivial things affect them
greatly. To train the mind to exercise its will over the ner-
wous system is highly beneficial —S. Piesse.

—_— > —————
Fire-Arms in Turkey.

‘'The Levant Herald says the Porte has decided upon con-

‘verting a large number of the Springfield and Enfield rifles

into Remingtons, and several thousand breech-pieces on this
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latter system have been purchased in Vienna. As soon as
the conversion has been effected the new arms will be served
out to portions of various regiments with a view to test their
practical value on a large scale. The military and naval
preparations are being pushed on at Tophaneh, Zeitoun-
bournou, and in the arsenal, in all three of which large num-
bers of hands are working extra time. In addition to the
arms and munitions which are being rapidly manufactured
in these establishments, a considerable contract for canncn on
Krupp’s system has been given to a house in Vienna, whence
several batteries of mitrailleuses have also been ordered, in
addition to those already purchased in Belgium and America.
—-lt>

RAZING BAND SAWS.

A correspondent of the English Mechanic, gives the follow-
ing directions for brazing band saws : 1. Make a splice with
a file on flat way of saw, the length of two teeth. 2. Get a

piece of flat iron, and bend it into the same shape as in the
diagram, and with some small binding wire bind the saw
perfectly straight and firm to the flat iron, so that the splice
mey come directly over the curve. 3. Wet the splice with
clean water and rub on some powdered borax. 4. Make
a stiff paste with spelter and borax mixed with water. Take
a piece the size of a small nut and lay on top of splice. Put
the splice between two pieces of charcoal and with a blow-
pipe direct a steady flame from a gas.jet on the paste.
—_—————

TAX OF TRANSPORTATION.—The country that exports the
commodity of smallest bulk, is almost wholly freed from the
exhausting tax of transportation. At Havre—ships being
little needed for the outward voyage, while ships abound—
the outward freights must be always very low. France, in
1856, exported silks and cloths, clothing, paper, and articles
of furniture, to the extent of $300,000.000 ; and yet the total
weight was short of fifty thousand tuns—requiring for its
transport but forty ships of moderate size, and the services of
perhaps two thousand persons.—Carey.

&

TRADE-MARES AND DEsiaNs.—Some of our prominent
manufacturers have just discovered the existence of the new
law, which authorizes foreigners to patent their trade-marks
and designs, and find that it will seriously cripple their right to
continue the practice of copying designs of foreign carpets,
delaines, and other stuff goods. We are assured that a pow-
erful effort will be made at the next session of Congress to-
repeal this law ; therefore it behooves those who wish to
protect their designs to do so at once. If the law should be
repealed it cannot affect existing design and trade-mark pat-
ents.

-

EXTENSIVE SALT DEPOSIT NEAR BERLIN.—The boring at
Sperenberg, near the city of Berlin, about twenty-five miles
to the south, had reached, on the first of Juue last, a depth
of 8,090 feet, and for 2,810 feet is through a bed of rock salt.
How much deeper the deposit is remains to be tested by fur-
ther boring. The deposit appears to be quite as rich as the

famous Stassfurt mines.
—— > e

THE only shot tower in New England is, it is said, at New-
port. This tower is 150 feet high. The lead is melted at
the top of the tower and falls through sieves, cooling in
drops of different sizes as it falls, which are caught by sieves
of different sizes, and thus sorted for use.

-

THERE are now ten establishments in Missouri engaged in
making pig iron, with a capacity of making 300 tuns of iron
per day. Four of these establishments are situated in South
St. Louis, three near the line of the South Pacific Railroad,
and the remainder on the line of the Iron Mountain Railroad.

QUERIES.

[We present herewith a series of inquiries embracing a variety of topics
of greater or less gencral interest. The questions are simple, it is true,
but we prefer to elicit practical answers from our readers, and hope to be
able to make this column of inquiries and answers a popular and useful
feature of the paper.]

1.—IRroN CasTiNGs.—Ihavea difficulty to get my iron cast-
ings solid on the side which is uppermost in casting ; would some brother
molder give me a little advice as to the cause and remedy,and oblige ?
—A Young Molder.

2.—BLACK JAPAN.—Can you inform me how the pitch is
prepared that is used in making black japan, and also how the japan is
made, 8o that when put on a coach panel and varnished it does not turn
green ?—H. W. R.

3.—WATER COLORS.—Will some reader inform me how
the liquid water colors in bottles are made ; also how the moist water col-
ors in pans are made ?—W.C. C.

4.—PowWER OF ENGINE—Would any reader let me know,
through the medium of your journal, the pressure necessary to drive a

fourteen horse-power high-pressure engine to work at its nominal power
and how manyrevolutions per minute should it go ?—J. B.

5.—LACKERS.—Will some obliging reader who is acquaint-

ed with lackering give me the recipes for making a good gold lacker, a
good green lacker for bronzing, and a pale, colorless lacker ?7—Indicator.

6.—SILVERING CHEAP LOOKING LOOKING-GLASSES.—Can
any of your readers tell, me the way to silver cheap looking-glasses? also
the materials required, and method of using? Having some pieces of
glass that I want silvered for a particular purpose I should like to try and
do it myself.—A. M.

7.—CHEMICAL AND BREWING.—The water I use for brew-
ing contains a large quantity of iron. How can I get rid of this iron in the
water? It prevents the beer getting bright. Would a filter of animal
charcoal,vegetablecharcoal,and gypsum do? I want some sort of filter
which willex act the iron without damaging the water in other respects.
—Brewer.
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8 —REMOVING PAINT AND TAR.—How can I remove oil

paint and tar from oil-cloths, tarpaulins, and other fabrics, so as to obtain
the body cloth intact? Can some kind reader oblige ?7—Ol1d Tar.

9.—THE BIRD AND THE BAT.—Will any of your readers
inform me of the mechanical principles involved in the flight of the bird
and the bat, and also wherein the difference between the two modes con-
sists, or refer me to any work in which I might find such information,—
T. R.

10.—WHITE LicHT.—I am greatly in need of an artificial
white light, one by which I can distin'zuish shades of color ; not required to
be intense but regular, and moderate in cost first and second. Is there any
plan of taking the yellow out of gas or any other artificial light? I have
tried tinted glasses for correction, but they do not answer.—J. O. R.

11.—CONTRACTION AND EXPANSION OF METALS.—If iron
be heated and plunged into cold water it becomes hard and contracts, but
if copper be heated and plunged into cold water it becomessoft. How is
this accounted for? It seems a contradiction of the general law, viz., that
all bodies expand by heat and contract by cold.—A. C. S.

12.—SoLDERING Brass TuBES.—Will some reader tell me "
how to join thin brass tubes without the application of heat >—W. H. D.

13.—DRY CoLORS.—I should feel obliged if some of your
subscribers will inform me how to make dry colors, such as greens and
blues, etc., or name a work which will give the information ; also the best
work on varnish making.—H. J. D.

14.—A CoTtTON SPINNER’S DIFFICULTY.—Would any of
yonr readers in the cotton district help a brother spinner out of a diffi-
culty? Ihave to work a double beater scutcher, and the cotton will stick
to the last beater blades, and when it gets on to one side takes all the draft
from the other, and 8o causes one part to chokz and make a bad lap. I
know there are plenty of books giving instructions as to calculations, but
every one who is in the trade knows that to be a very small part of cotton
spinning.—Workman.

15.—DRY PLATE PrROCESS.—WIill some photographic read-
er furnish me with the formula and manipulation of one of the best dry
plate processes for a novice in the art to commence with ?—A Would-be
Photographer.

16.—ENGINEERING ESTABLISHMENTS.—Will some sub-
scriber please state what engineering works employ the largest number of
hands, and state the number of hands employed by seyeral of the largest
works in the world ?—Draftsman.

Auswers o Gorvespondents.

CORRESPONDENTS who expect to recewve answers to their letters must, in
all cases. sign their names. We have a right to know those who seek in-
Jormation from us,; besides,as sometimes happens, we may prefer to ad-
dress correspondents by mail.

SPECIAL NOTE.—This column i8 designed for the general interest and in-
8truction of our readers, notfor g/ratm'taua replies to questions of a purely
business or personal nature. e will publish such inquiries, however,
when paid for as advertisements at $1'00 a line, under the head of * Busi-
ness and Personal.

All reference to back numbersshould be by volume and page.

W. R.J. answers the inquiry of I. D,, in re ard to coloring
butter, and preserving eggs. Ho recommends for coloring butter the
Jjuice of fresh carrots, or annotta, but gives no deflnite directions for the
use of these materials. He says ezgs may be kept by packing them in
salt or bran point'downward. He farther says W. H. L. can get rid of
red ants by sprinkling sugar on a coarse or very porous sponge. The
ants will enter the cavities of the sponge to get the sugar, and being thus
trapped they may e killed by immersing the sponge in hot water. The
spongemay be used repeatedly in this way till the pests are removed
The more sponges used the more rapid will the extermination proceed
M. W., of Passaic, N. J., also recommends this plan.

Dr. T. A. H,, of 111, says red ants will not frequent a place
where heavy coal oil has been smeared. A ring of this substance placed
around asugarbarrelwill, he says, protect the contents from the ants.
‘Will he tell us whether the odor will not imprej;nate the sugar? He also
recommends the method for keeping eggs given by W. K. J., of Illinois »
but adds that it is important to keep them where the temperature does
notrise above 50° norfall lower than 32°.

R. L. C, of W. Va.—Birdlime may be made by boiling
linseed oil over a slow fire tillitis very thick and glutinous. Its adhesive-
ness may be proved by trial with the fingers. You will need to use much
care not to burn it, and the vessel employed should not be more than one
third full of oil. When sufficiently boiled pouritout into cold water. It
is considered best to make it thicker than is actually necessary for use,
and to bring it back to the proper consistency by mixing it with pine
tar.

A.D. G, of Mass.—Thetheory inregard to the effect on health
of the evaporation of water on heaters and stoves, is that the capacity
of air to hold moisture is increased by heat,and that if not supplied in
the manner alluded to it will seize moisture from the mucus membranes
of the nose, throat, and lungs, irritating them, and rendering them un-
healthy and susceptible to effect of atmospheric changes.

E. B, of Ill, says red ants may be exterminated by using a
solution of one tablespoonful of tartar emetic in a pint of water. This
placed where the ants can get it will, he says, prevent all further annoy-
ance from them. Tartar emetic is, however, a deadly poison, and should,
if used at all, be used with extreme caution.

G. R., of Mo.—The dark color of the steam escaping from the
safety-valve of the boiler of which you speak, was[probably due to the
violent priming of the boiler. It is obviously impossible to give an
intellizent opinion as to the primary cause of the explosion, without a
personal inspection of the boiler, and full knowledge of the attendant
ecircumstances.

E. G. P., of Mass., replies to R. L., of La.,that he finds no bet-
ter recipe for welding steel, than extensive careful practice. With that
and a clean slow fire, and a liberal amount of borax, he finds no difficulty
in welding steel to steel though it de hard and “rich in carbon.”

W. H. A,, of Tenn.—To join together pieces of tortoise shell,
dress down the edges to a nice, true bevel, then lap them together and
press them between hot iron plates. In practical working, tongs with
long flat jaws are used for this purposza.

H. F,, of Conn.—Rules for calculating diameters of speed
pulleys are given in Fairbairn’s ‘ Mechanism and Machinery of Trans-
mission,” published by Henry Carey Baird, 406 Walnut Street, Phila
delphia.

S. P, of N. Y.—After oil cloth has been well washed and is
quite dryfrom water, it should be brushed over with beeswax, very
slightly moistened with turpentine, then well polished with a polishing
brush. Don't use seap and water—soap dissolves the oil.

J. A. C., ot Md.—In our opinion borax and sal ammoniac con-
stitute as good a flux in welding steel as any of the vended receipts.

J. H. E., of Iowa.—Our files contain all the information you
seek on the subject of stained glass. We do not wish to repeat what we
havesaid onthis subject at present.

N. L., of N. Y.—No valuable information is conveyed in your
article upon astronomy, therefore we cannot publish it.

W. M. W,, of Ohio, wishes to know if castiron can be hard-
ened 8o as to retain its hardness after he ti



D. D. V,, of Ill.—Copal varnish of the finest quality may be
used on polished steel. It will not attack the metal.

W. E H,, of Ct.—We have not published recently any article
of the kind to which you refer

Invention Examined at the Patent Office.-==lnventors can have a
careful search made at the Patcnt Office into the novelty of their inven-
tions, and receive a report in writing as to the probable success of the
application. Send sketch and deBcription by mail,inclosing fee of $5
Address MUNN & CO. 87 Park Row New York

Caveats are desirable it an inventor is not fully prepared to apply for a
patent. A Caveat affords protection for one year against the issue ot a
patent to another for the same invention. Patent Office fee on filling a
Caveat, $10. Agency charge for preparing and flling the documents from
$10 to §12. Address MUNN & CO., 37 Park Row,New York.

New Patent Law of 1870.

-—

INSTRUCTIONS

HOW TO OBTAIN

LETTERS-PATENT

FOR

NEW ]NVENTIONS.

—

Information about Caveats, Extensions, Interferen-
ces, Designg, Trade-Marks, and Foreign Patents.

JOR Twenty-five years, MUNN & Co.have occupied the leading
position of Solicitors of American and’European Patents.
During this long expericnce they have examincd not less than
Fifty Thousand Inventions,and have prosecuted upwards of THIRTY
THOUSAND APPLICATIONS FOR PATENTS. In addition to this they
have made, at the Patent Oflice, Twenty-Five Thousand Special
F.:aminations into the novelty of various Inventions.

The important advantage of Munn & Co.’s Amcrican and Eu-
ropcan Patent Agency is that the practice has been tenfold
greater than that of any other agency In existence, with the additional advan-
tages of having the 2id of the highest professional skill inevery department?
and a Dranch Office it Washington, that vatches and supervises cases when
necessary, as they prss throuh C .

MUNN & CO,,

Ask Special Attention to their System of doing’
Business.
Consultation and Opinions Free.

Inventors who dcsire to consult with MUNN & Co. are invited to call at
their office 37 PARK Row, or to send a sketch and description’of the invention,
which will be examined and an opinion given or sent by mail without charge.

A BPECIAL EXAMINATION

is made into the novelty of an invention by personal cxamination at the Pat-
cnt Officc of all patented inventions bearing on the particular class. This
scarch is mado by examiners of long expcrience, for which a fee of §5 is
charged. A report is given in writing.

To avoid all possible misapprehcension, MUNN & Co.advise generally, that
inventors send modcls. But the Commissioner may at his discretion dispense
with a model—this can be arranged beforehand.

MuxN & Co. take special care in preparation of drawings and specifications.

If acasc should for any cause be rejected it is investigated immediately,
and the rejcction if an improper one set aside.

NO EXTRA CHARGE

is madc to clients for this cxtra scrvice. MUNN & Co. have skillful experts
in attendance to supcrvisc cases and to press them forward when necessary.

REJECTED CASES.

MuUNN & Co. give very special attentiont o the cxamination and prosecution
of rejccted eascs filed by inventors and other attorneys. In such cases a fee
of $51s required for spccial examination and report ; and in case of probable
success by further prosccution and the papers are found tolerably well pre-
parcd, MUNN & Co. will take up the casc and endcavor to get it through for
a rcasonable fce to be agreed upon in advance of prosecution.

CAVEATS
Are desirable if an inventorisnot fully preparedto apply for a Patent. A
Caveat affords protection for one ycar against the issue of a patent to an-
other for the same invention. Cavcat papcrs sheuld be carcfully prepared.
The Government fee on flling a Caveat is $10, and MtNxN & Co.’s charge for
preparing the nccessary papers isusually from $10 to $12.

REISSUES.

A patent when discoveredtobe defective maybe reissued by the surren-
der of thc original patent, and the filing of amendcd papers. This proceed-
inug should be taken with great care.

DESICGNS, TRADE-MARKS, & COMPOSITIONS

Can be patented for aterm of years, also new medicines or medical com-
pounds, and useful mixtures of all kinds.

When the invention consists of a mcdicine or compound, or a new article
of manufacture, or a ncw composition, samples of the article must be fur-
ished, ncatly put up. There should also be forwarded a full statement of its
ingredients, proportions, mode of preparation, uses, and merits.

CANADIANS and all other forcigners can now obtain patents upon the sama
terms as citizens.

EUROPEAN PATENTS.

MuxN & Co. have solicited a larger munbero f European Patcnts than any
otherageney. They have agents located at London, Paris, Brussels, Berlin,
and other chict citics. A pamphllet containing a synopsis of the Foreign
Patent Laws scnt free.

MrxN & Co. could refer, if nccessary, to tlrousands of patentees who have
had the beneflt of their advice c.nd essistance, to many of the principal
business men in this zad other citics, and to members of Congress and
prominent citizens throughout the country.

All communications zre treeted as confidential.

Address

MUNN & CO.,

No. 37 Park Row,
NEW YORIL.
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The Dollar Steam Engine

Which we noticed and gave full-sized illustration of last week, proves one
of the most taking inventions of the age. It is wonderfully ingenious, in-
structive, and amusing to children of all ages, from 7 to 77 years, and will be
eent, prepald, by mail, on receipt of $1°36, by Colby Bros. & Co.,508 Broad-
way, New York.

Geo. P. Rowell & Co.'s

40 Park Row,New York, Advertising Agents, is a model business house.
They give more for the money than any other house in the world.—{City
Item, Philadelphia.

Businegs and  Lersonal,

The Chargefor Insertion under this head i3 One Dollar a Line. Iy the Notices
ezceed Four Lines, One Dollar and & Half per Line will be chaaged.

The First Premium for the Best Tin-lined Lead Pipe was
awarded by the late American Institute Fair to the Colwells,Shaw & Wil_
lard M. F. G. Co., No. 2138 Center st., New York.

The paper that meets the eye of manufacturers throughout tke
United States—Boston Bulletin, $4:00 & year. Advertisements 17c.a line.
Improved Foot Lathes. Many a reader of this paper has one

of them. Catalogues free. N. H.Baldwin, Laconia, N. H.

Foreman Machinist wanted. See advertisement.

James Jenks, Detroit,Mich., is agent for the celebrated Lathes
wnd Drills made at the Thomas Iron Works, Worcester, Mass.

Steam Gages, eheap, accurate,& durable.—Dealers and Engine
builders supplied at lower rates than by any other maker. Every Gage
warranted for one year from date of purchase by user. Written warranty
given. New Price List on application. R. H. Norris & Co., Paterson, N.J.

It will be noticed that the Messrs. Smith,manufacturers of the
American Organ, have their “say ”” in our advertising columns.

Engineering, Manufacturing, & Building.—Read ‘ The Tech-
nologist,” the great Industrial Monthly, 40 pages, $2 a year, single coples
20c.; back numbers supplied. Address Theo. R. Thieler, * Technologist,”
176 Broadway, New York.

‘Write Thomas Iron Works, Worcester, Mass,, for Index Mill-
ing Machines.

Platinum Wire and Plate, of best quality, imported and for
sale by 8, S. White, 769 Broadway. New York.

Peck’s patent drop press. For circulars, address the sole man-
ufacturers, Milo Peck & Co., New Haven, Ct.

Millstone Dressing Diamond Machine—Simple, effective, du-
rable. For description of the above see 8cientific American, Nov. 27th,
1869. Also, Glazier’s Dlamonds. John Dickinson, 64 Nassau st.,N.Y.

A Superintendent in the Machinists’ Tool & Jobbing business
will take a position in the U.8.or Canada,on any work. Understands mak-
ing and running machinery for working iron or steel, hot or cold. Respon-
sible parties address, with particulars, A Mechanic, Boaston, Mass.

Lighting Gas in Streets, Factories, etc., with Bartlett’s Patent
Torch saves great expense, all risks,etc. It is being adopted everywhere.
Address J. W. Bartlett, 569 Broadway, New York.

Self-testing Steam Gage. The only reliable Steam Gage. Send
forcircular. E. H. Ashcroft, Boston, Mass.

Combined Boring and Mortising Machine—Bores and mortises
at one operation. In constant use for several years, at our own works.
Satisfaction guaranteed. I’rice $150. The Allen works, cor. Jay and Plym-
outh sts., Brooklyn, N. Y. Send for circulars.

Low Prices—No Risk—Full Guarantee—For Price List of
Genuine Waltham Watches, which can be sent by express to any part ot
the country, write to Howard & Co.,785 Broadway, New York, stating
yousaw this in the Scientific American.

Japanese Paper-ware Spittoons, Wash Basins, Bowls Pails Milk
Pans, Slop Jars, Chamber Pails, Trays. Perfectly water-proof. Will not
break or rust. Send for circulars. Jennings Brothers, 852 Pearl st.,N.T.

Agents Wanted to sell the Star Bevel. It is destined to su-
persede entirely the old style. R.Hallett & Co., West Meriden, Conn.

Belting that is Belting.—Always send for the Best Philadel-
phia Oak-Tanned.to C. W. Arny, Manufacturer, 301 Cherry st., Phil’a.

For Fruit-Can Tools, Presses, Dies for all Metals,apply to Mays
& Bliss, 118, 120, and 122 Plymouth st., Brooklyn, N. Y. 8end for circular.
Practical Treatise on Soluble or Water Glass, just published.
Price 83 20, mailed f: rée, by L. & J. W. Feuchtwanger, Chemists and Drug

Importers, 55 Cedar st., New York.

Parties in need ot small Grey Iron Castings please address
Enterprise Manufacturing Co., Philadelphia.

Excelsior Stump Puller & Rock Lifter. T.W.Fay,Camden,N.J

Pictures for the Drawing Room.—Prang’s * Lake George,”
« West Point,” * Joy of Autumn,” * Prairie Flowers.” Justissued. Sold
in all Art Stores. ‘ Three Tom Boys.” * Bethoven,” large and small.

Building Felt (no tar) forinside & out. C.J. Fay,Camden, N. J.
Best Boilertube cleaner—A. H. & M. Morse, Franklin, Mass.
The Best Hand Shears and Punches for metal work, as well

a8 the latest improved lathes, and other machinists tools, from en-
tirely new patterns, are manufactured by L. W.Pond, Worcester, Mass.
Office 98 Liberty st., New York.

One 60-Horse Locomotive Boiler, used 5 mos., $1,200. Ma-
chinery from two 500-tun propellers, and two Martin boilers verylow.
‘Wm. D. Andrews & Bro., 4114 Water st., New York.

For solid wrought-iron beams, etc., see advertisement, Address
Union lron Mills, Pittsburgh, Pa., for lithograph, etc.
Keuffel & Esser,116 Fulton st.,N.Y.,the best place to get 1st-class

Drawing Materials, Swiss lnstruments, and Rubber Triangles and Curves.

Glynn’s Anti-Incrustator tor Steam Boller—The only reliable

preventive. No foaming,and does not attack metals of boller. Price 25
cents per 1b. C. D. Fredricks, 587 Broadway, New York

Cold Rolled—Shafting,piston rods,pump rods,Collins pat.double
compression couplings,manufactured by Jones & Laughlins,Pittsburgh,Pa.

For mining, wrecking, pumping, drainage, and irrigating
machinery, see advertisement of Andrews Patents in another column.

Incrustations prevented by Winans’ Boiler Powder (11 Wall
st. New York,) 15 years in use. Beware of frauds.

To ascertain where there will be a demand for new machinery
or manufacturers’ supplies read Boston Commercial Bulletin’s manufac-

turing news of the United States Terms $4'00 a vear.
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RKecent Dmerican and Loreign Latents.

Onder ‘this heading we shall pubdsh weekly notes of some qf the more prom-
irent home and roreian vatents.

FLOATING VELOCIPEDE.—Wederkinch & Starkweather, Boston, Mass.—
This invention relates to a new floating velocipede which can be conven
iently operated and readily propelled, and consists in such a construction
and combination of a frame, double floats,steering apparatus, and paddle
wheel, that the rider straddles the paddle wheel in operating the crank
axle of the same.

BRICK PrRESs.—John R. Williams, Taunton, Mass.—This invention relates
to anew machine for rapidly compressing brick after the same have been
formed in another machine,and for thereby making them durable, hard
and of equal size. The invention consists, chiefly,in the novel construc
tion of press and carrier, both being arranged to operate automatically and
with great rapidity, the carrier serving to feed the presgs,and also to remove
the finished brick.

P1sTON PACKING.—John Gates, Portland, Oregon.—The object of this in-
vention is to provide anelastic and steam tight piston packing, which is
composed of sectional rings, in such manner that the same may be spread

.apart by means of an innerspring.

HoRrsEsHOE.—John S. Robertson, Wood End, Scotland.—The object ot
thisinvention is to provide an appliance by means of which horses may, in
afewminutes,be fitted for encountering ice and snow,and by meansof
which the feet will be protected, and it consists in a metallic plate attached
to the ordinary horseshoe.

LETTER AND PAPER FILE.—Frank W. Whitney, Brooklyn, N. Y.—This in-
ventionrelates to a new and useful improvement ina file for preserving
from damage,and inregularorder, letters and other papers,including news-
papers,pamphlets, periodicals,etc.,and it consists in a succession of springs
(more or less in number) attached to a backing of suitable material, and
either combined with a book cover or not as may desired.

VENTILATOR.—William F. Ross, Davenport, Iowa.—Tbis invention has for
its object to furnish an improved means for ventilating rooms, cars, mines,
and otherinclosed spaces, with warm or cold fresh air, as may be required,
free from dust and other impurities.

STRAW CUTTER.—E. A. Cralle, Jr., Brickland, Va.—This invention has for
itsobject to furnish an improved straw cutter,simple in construction,strong,
durable, and effective in operation, doing its work with great ease to the
operator.

DITCHING AND GRADING MACHING.—H. A. Winter, Windsor, I11.—This in
vention has forits object to furnish an improved machine for opening
ditches, and for grading roadsand other places, which shall besimple in
construction, inexpensive in manufacture, and effective in operation.

TOP8 FOR GAS AND WATER 8TOP-COCK BoxEs.—W. W. Pullis, 8t. Louis
Mo.—This invention has forits object to improve the construction of the
topsof gasand water-pipe boxesso as to makethemmore convenient in
use,and which will prevent the possibility of the covers of said boxes be-
ing lost or carried off.

BENDING MACHINE.—Joshua Fipps, New Albany, Ind.—Thisinvention re
lates to improvements in machines for bending wood bars, such as plow
handles,and thelike,and consists in a combination of a forming block and
clamping bar, attached to a suitable frame, and a bending spring and hold-
ing apparatus.

SPRINGS.—A. W. McKown, Honesdale, Pa.—Thia invention relates to im
provements in springs for wagons mainly, but aprlicable for other uses
and it coneists in a combination of cylindrical india-rubber springs, wood
springs, and bars, calculated to form very efiicient springs, which may be
cheaply made.

LuxnxcH Box.—James Elson, Northampton, Mass.—This invention relates
to improvements in that class of lunch boxes which are made to resemble
books, and it consists in inclosing an inner case of tin, like the said boxes
a8 now made, In another box or case, made of paper, pasteboard, or other
like substance, of the same character as the covers of books, by which
neater boxes are produced, more nearly resembling books, and better cal-
culated to protect the contents from heat or cold, the said yaper being non
heat-conducting.

SETTING BoILERS.—Charles Neames, New Orleans, La —This inventien rc-
lates to improvements in setting cylindrical or flue bollers, and has for its
object to provide for consuming the smoke and gases more effectually than
is now done. It consists in an arrangement of a deep chamber behind the
bridge wall at the rear of the fireplace. into which a supply of fresh airis
conducted below the grate,and to which the gases are conducted by a
downward sloping arch, surrounding the boiler, over the said chamber, so
thatthesaid gases are prevented from coming in contact with the boiler
before being sufficiently heated, and are brought into the presence of a suf-
ficientquantity of oxygen to make the most perfect combustion.

SULKY PLow.—Milo A. Elliott, Stratford Hollow, N. H.—This invention
has foritsobject to furnish an improved sulky plow, simple in construc-
tion, easily operated, and effective in operation, being 80 . constructed that
itmay be readily adjusted to cut a deep, shallow, wide, or narrow furrow.

PLow.—Andrew Day, Crystal 8prings, Miss.—This invention has for its
object to furnish an improved plow, simple in construction, and effec-
tive in operation, and whichshall have an adjustable scraper connected
withit.

ADJUSTABLE COAT PATTERN.—George P. Sweezy, Riverhead, N. Y.—
Thisinvention has forits object to furnish a coat pattern which may be
placed uponand adjusted to the form of each customer, so that any size
coatmay be cut,andcut to it perfectly, with scarcely the possibilityot
mistake.

BUTTER PRINTER-—W.C. Stern and James W. Robinson, London Grove,
Pa.—This invention relates to a new and useful improvement in a machine
for printing butter in the process of preparing it for market.

MiLL GEARING.—Henry Shoemaker and John A. McClintock, Perry, IIl.
—The object of this invention is to provide convenient and eficient means
for starting and stopping the burr stones of flour mills, without stopping
or retarding the propelling power, and it consists, first, in a mechanism
for throwing the spindle pinion out of and into gear with the spur driving
whee}. and fixing it in position ; secondly, in the use of a coil spring in the
pinion, by means of which the inertia of the burr is overcome, so thatthe
gearing revolves smoothly and without jerk or concussion; and, thirdly
in the mode of revolving the pinion without driving the burr or spindle.

8AFE Lock.—Crydon F. Atwood, Hancock, Wis.—This invention has for
its object to construct a safe lock, which will be absolutely safe against
false keys, and which, in fact, cannot be opened by any key, being locked
by clockwork that is concealed within thesafe. No keyhole or knob will
therefore enable burglars to apply their tools with a view of opening thc
lock. Theinvention consists chiefly in the application to the safeof acon-
cealedclockwork, which serves to withdraw the bolt at any time to which
it may have been set.

LINIMENT.—James C. Branch and Hugh P.Quinn, Washington, Ga.—This
invention relates to a new and useful improvement in a liniment for
curing rheumatism, neuralgia, and similar diseases.

COMPOSITION FOR LiQUID GLUE.—Willlam Horwitz, New York city.—
This invention relates to a new composition for a liquid adhesive material,
which i8 not liable to ferment or congeal when prepared, and which will be
insoluble in water after application.

OPERATING PLows.—James 0. Potter, Rouseville, Pa.—The object of this
inventionis to provide means for operating plows with less manual labor
than is now required, and for keeping the plow more steady and regular in
its movements in the ground than by the ordinary mode.

HYDRAULIO APPARATUS.—Nicholas Nolan, New York city.—The object
of this invention is to provide mtans for elevating without additional
power,water, or etherliquid, to a hight greater than that at which it has
its original level.
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ELECTRO-MAGNETIO LoCcK.—Henry Arden, St. Louis, Mo.—This invention
has for its object to so construct a lock for safes, vaults, etc., that the same
may be operated entirely by means of electricity, so that no keyhole neec
be provided in the safe door, nor a'ny register on the safe, whereby the

bolt may be withdrawn. A safe provided with an operating lock of this in
vention was exhibited in the recent American Institute Fair.

AsH SIFTER.—W. 8. Estyand 1. S.Clough, New York city.—This lnvefn-
tion consists of a simple and inexpressive device for separating the coal
from ashes, and also flour, grains, and other materials, from impurities.
The simplicity, cheapness, and. efficiency of the .machine recommend its
extensive adoption. Mr. Clough is prepared to furnish the machine and
dispose of rights at 63 Fulton St.

SPRING BED BorTOM.—Thomas A. Carl, Nashville, Tenn.—This invention
relates to a new bed bottom, which i8 supported by spring bars, made
vertically adjustable along the inner faces of the side rails.

MEeDIUM FOR TURNING MUsIc SHEETS.—Albert Kraft, Berlin, Prussia.—
This invention relates to a new and useful improvement in a device for
turning the sheets or leaves of music, when performing on a piano or other
musical instrument, and it consists in so operating metallic fingers that
the performer can, by simply pressing on a knob with the foot, cause the
finger to turn the sheet or page of music to the end of the piece.

‘WATER WHEEL.—F. G. Coggin, Burlington, Vt.—This invention relates
to a new chute mechanism for water wheels in which the chutes are made
movoble by being cast or secured to movable rings, acd connected with
gates that are pivoted to the stationary wheel case in such marner that by
the movement of said movable rings the chutes and gates are adjusted
simultaneously to more or less open the water veins, and consequently
rezulate the flow of water through tha wheel.

DuMPING OARS AND CARTS.—8. D. King, Middletown, N. Y,—The object
of this invention is to so construct a dumping car or cart that the tail
board need not be taken off for every operation of dumping,but may be
removed when required.

COMPOSITION FOR PENCIL8S.—William Geller, New York city.—This in-
vention relates to a novel composition for pencils or marking instruments,
and consist3 in the use of potato pulp for that purpose.

‘Box orR BARREL SCRAPER.—F. B, Hill, East New York, N. Y.—This inven-
tion has for its object to furnish an improved tool for scraping the ends of
barrels and the sides of boxes, to remove an old direction or mark, and pre-
pare them to receive a new one.

MACHINE FOR AND PROCESS OF SCOURING THE EYES OF NEEDLES.—H. A.
Nettleton and E. R. Lawton, West Cheshire, Conn.—This 1nvention has for
its object to facilitate the scouring or * threading” of the eyes of sewirg
machine and othe* sewing needles, and consists chiefty in the application
of a movable scouring thread whereby the desired effect is rapidly pro-
duced.

PARLOR OR ROLLRR SKATES.—T. F. Leak, Montgomary, Ala.—This inven-
tion has for its object to farnish an improved parlor or roller skate which
shall be simple in construction and reliabl® in use, being se constructed
that the wood of the skate may rock upon the roller frames to enable the
s8aid wood to accommodate itself to the necessary movements of the foot.

SaAw MiLL HEAD BLock.—B. F. Richardson and D. Richardson,Martins.
burgh, Iowa.—This invention relates to a new and useful improvement in
machinery for sawing lumber. having especial reference to the mode of
handling and supporting the log, and it consists in a separate carriage or
chair for each head block which may be moved either, simultaneously or
independently of the other, and in the mode of setting and dogging the log.

COMPOSITION FOR COATING BEARINGS, ETC.—P. J.Kelly, New York city.
—This invention relates to a new compoundforcovering soft material,
such as leather, paper, etc., to prepare the same as a bearing or step for
shafting and axles uf suitable kind. The compound is metallic, and serves
to utilize fibrous substances for beatings, and to cause a reduction of tric-
tiou, as the soft bearing will be more yielding than the hard metallic bear-
ings heretofore in use.

SCROLLSAWING MACHINE.—A. M. Schilling, Chicago, I1.—This invention
has for its object to improve the construction of my improved scroll-
sawing machine, patented March $0, 1869, and numbered 88,417, 80 as to
make it more durable, more effective in operation, and more convenient
in use.

THIMBLE SEEIN AND BOY FOX WHEELED VEHICLES.—Thomas Smart, Jr.,
Brockville, Canada.—This inventionrelates to a new self-lubricatidg axle-
box or thimble skein for wheeled vehicles, and consists in such a construc-
tion of the gkein and box that the lubricating material will by the box be
distributed transversely sad on the skeir longitudinally. so as to be
brought 1n contact with every portion of the surface to be lubricated.

COMBINED PIN-CUSHION ADVERTISER AND CALENDAR.—Marcus Ormsbee,
Brooklyn, N. Y.—This invention consists in a pin-cushion advertiser or
picture ca and calendar combined and arranged in a small, light, and
compacs: disk-shaped article suitable for earrying in the pocket without in-
convenience.

BEE H1ve.—J. A. Douglass, Altoona, Pa.—This invention relates to im-
provements in bee hives,and consists of two boxes and a slide arranged to-
gether in a peculiar way for transferring the bees from one to another.

IrON BLoCK LINING FOR FIRE PoTs.—Edward A. Tuttle, Williamsburgh,
N. Y.—This invention has for its object to furnish improved iron blocks
for lining the fire pots of stoves, heaters, furnaces, etc.

‘WELL BOoRING APPARATUS.—Noah H. Lindley, Bridgeport, Conn.—This
invention has for its object to furnish an improved apparatus for boring
or digging wells, which shall be simple in construction, and effective in
operation, cutting out ani raising the dirt with dispatch, while, at the
same time, leaving the inner surface of the bore or cut straight and
smooth.

FENCE.—U. D. Mihills, Fond du Lac, Wis.—This invention has for its
object to furnish an improved fence, simple and cheap in construction,
strong and durable, and not liable to sag, or to be blown or pushed over.

DeEpP-WELL PuMPs.—Martin Van Buren Rowley, Worcester, N. Y.—This
invention has for its object to furnish an improved pump designed for use
in deep wells and other situations where water is required to be raised to
a greater hight than it can be by pumps constructed in the ordinary
manner.

OYSTER DREDGE WINDER.—Charles T. Belbin, Baltimore, Md.—The ob-
ect of this invention is to prevent the windlasses, used on board of ves-
gels under way (for the purpose of hoisting oyster dredges), from being
suddenly and violently reversed, to the great danger of the men and the
machinery, in case of the dredge accidentlycatching upon a rock or other
unmovable obstacle. To this end, it consists in winding the dredge-rope
orchain upon a spool upon the windlass, which is ordinarily prevented
from turning on the shaft, when the latter is moving in the right direction,
by means of a cluich, but is instantly released automatically from the
clutch the moment the windlass turns backwards.

COTTON SCRAPER AND CHOPPER.—Nathan M. Hale, Cleborne, Texas.—
This inventijn consists in the combination of & pair of plows, placed just
far enough apart to run one at each side of a row of cotton plantsand
close to the same, for the purpose of laying them bare of dirt; with a hoe
placed inrear of thesaidplows for chopping the row transversely into
stands; and with a second pair of plows placed in rear of the hoe,’and ar-
ranged 8o asto throw dirt towards the plants from each side in order to
form aridge, the saild hoebeing combined with a mechanism which oper-
ates it as the plow is drawn along.

HoRSE PowEers.—Rufus W. Crouse, Westminster, Md.—This invention is
an improvement on that for which letters ;patent, No. 95,440, dated October
5, 1869, were issued to Diffendal and Hughes. The invention consists in a
tumbling shaft extending entirely across the space beneath the main driv-
ing pinion, and bearing a coupling box at both ends so that connection
may be made at either extremity; and a bevel pinion placed on the tumb
ing-shaft in such connection with the main driving pinion, as to receive
motion in the right direction when the horses are traveling with the sun

GANG PLow.—Willlam Mason, Independence, Oregon.—This invention
relates to an improvement on the plow, for wWhich letters patent of the
United States were granted Wm. Mason, January 12, 1869, and is designed
to simplify the construction of the same so as to reduce its weight and
cost= and increase its eficiency.

PRESERVING ;WoOD.—F. Lear, 8t. Louis, Mo.—This invention consistg
in a simple, strong, portable, and convenient apparatus, adapted to permig
the ready insertion and removal of the log or other piece of timber, wheth-
er straight or crooked. The construction is such as to insure the permea-
tion by the preserving liquid of the sound as well as of the unsound or less
dense portions of the timber,and that without employment of extra ol
additional devices.

DOOR BOLT AND HANDLE.—A. A, Stuart, Plainfleld, Iowa.—This inven-
tion relates to & new mechanism for locking and unlocking doors, and
consists chiefly in the use of a bow-shaped handle, which is provided with
asliding wedge, whereby the bolt can be opened.

DEVICE FOR UNLOADING WAGONS.—Isaac Willilams, Westfleld, Ind.—This
invention relates to a new attachment to farmers’ wagons, and has for its
object to facilitate the unloading of the same, and to enable persons un-
loading to immediately make use of their scoops.

CHANNEL LAYING MACHINE.—Ssth D. Tripp, Lynn, Mass.—This invention
relates to improvements in machinery for the manufacture of boots and
shoes, and consists in a combination with a last, or former, for holding the
boot or shoe.of rubbing or smoothing belts, rollers, or screws, arranged to
80 act upon the soles of the boots or shoes as to lay the ridge of leather
raised in forming the channel in which the stitching or pegging for attach
ing the sole is done back into the channel and smoothing it down.

BEp SPRINGS.—D’Alembert T. Gale, Fort Wayne, Ind.—This inven-
tion relates to an improved manner of connecting the top and bottom
coilsof coiled bed springs,and it consists in an arrangement of loops er
eyes in one end eoil and hooks in the other, and the hooking of the same
together.

‘Fu%nmxe ror CroTHES.—Frank M. La Boiteaux, College Hill, Ohio.—
This 1nvention -relates to improvements in buttons or fastenings for
clothes, and cpnslsts in a button of any form or size, having a small stem
projecting from the center in which a slot is made on the outer end, and
hook-shaped notches in the walls of the slats, which will admit of turning
the said stem a quarter of a revolution, after passing into an eyelet having
a cross-bar so arranged as to be received in the said slot, the said notches
thus engaging the said bar and holding the button to prevent it being
drawn out ; the stem is passed through a small hole in the part of the cloth
to which the button is to be attached, and screws into the button ; the eye-
let is placed in one part of the cloth to be buttoned, and the stem of the
button is passed through the other into the eyelet.
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108,951.—PAD AND TRUNK LOCK.—A. M. Adams, Washing-
ton, D. C.

108.%1152.—ELECTBO-MAGNETIC Lock.— Henry Arden, St.
Louls, Mo.

108.953. —FaNNINe MruL.—H. K. Averill, New Oregon,

Iowa.
108,954.—PuMP.—W. C. Barker, Ypsilanti, Mich.
108,955.—GEARING FOR METAL PLANERS.—W. M. Barr,
‘Williamsport, Pa. Autedated October 28, 1870.
108,956.—HEAD REST.—J. 8. Bartlett, Warsaw, N, Y.
108,957.—COoMPOUND FOR PIPES, TILES, SIDEWALKS, ETC.—

W. A. Battershy, Williamsburgh, N. Y., assignor to himself, T. R. C .
ford, Robert Brown, and John Anderson. & AW

103,92]?.—hsvl;lARK-CATCHER AND CONSUMER.—Darwin Beach,
Oshkosh, 8. .
108,959.—SUCKER-ROD CouPLING.—J. H. Beatty, Franklin,
assignor to John Adams and T. W, Brigham, Venango county, Pa.
108,960.—BEE Hrve.—Joseph Behe, Carrollton, Pa.

108,961.—HAT AND COAT-RACE.—G. T. Benson, Jersey City,

N.J.

108,962.—ORE WASHER.—Hezekiah Bradford, Reading, Pa.
Antedated October 28, 1870.

1081,963.—(;LINIMENT.—J . C. Branch and H. P. Quin, Wash-
ngton, Ga.

108,964 —PERMUTATION Lock.—F. H. Brown (assignor to
himself and B. J. Wiley), Chicago, Ill. Antedated November 5, 1870.
108,965.—APPARATUS FOR COOLING THE VAPORS OF OXIDE

OF ZiNo.—J. E. Burrows, Newark. N. J.
108,966.—SPRING BED BoTTOM.—T. A. Carl, Nashville,

Tenn.

108.53’?.—STEERING MECHANISM FOR VELOCIPEDE.—Andrew
Christian, New York city.

108,968.—$Asn HoLDER.—C. B. Clark, Buffalo, N. Y.

108,969.—CHURN.—Timothy Coffield and Benedic Egli, Na-

trona, Pa.
108,970.—WATER WHEEL.—F. G. Coggin, Burlington, Vt.
108,971.—GATE LaTcH.—Calvin Cole, Ithaca, N. Y.
108,972.—SHADE FOR LAMP AND (A8 BURNERS.—M. H. Col-
1ins, Chelsea, Mass.
108,978.—FoLDING CHAIR.—T. B. Comins, Jr., Lowell, Mass.
108,974.—8TRAW CUTTER.—E. A. Cralle, Jr., Brickland, Va.
108,975.—PLow.—R. 8. Crockett, Rossville, 8. C.
108,976.—PORTABLE ELEVATOR AND CONVEYOR—H. C.
Crosby, Chicago, Ill.
108,977.—DEVICE FOR KEYING PAvING BLocks.—P. D.
Cummings, Portland, Me.
108,978.—STEAM RADIATOR—L. 8. Daniels, Foxborough,

Mass.

108,979.—PLow.—Andrew Day, Crystal Springs, Miss.

108,980.—TYPE-SETTING MACHINE.—Manoel de la Pena (as-
signor to J. G. 0. Guimaraes). New York city.

108.981.—SAW MILL—Moses Delude, Garrolton, Mich.

108,982. —VALVE GEAR FOR STEAM ENGINE.—W. B. Dod-
dridge, Hebron, Ind.

108.983.—PRESERVING MEAT, FisH, OYsTERS, ETC.—J. E.
Dotch, Washington. D. C. Antedated October 29, 1870,

108,984.—BEE H1ive.—J. A. Douglass, Altoona, Pa.

108.985.—INSOLE FOR MANUFACTURING SHOES.—C. S. Dun-
brack, Swampscott, Mass. Autedated November 7, 1870.

108,986.—SCREW SPIKE FOR RAILROADS.—A. C. Dunnand 1.
L. Dunn, New York city. Autedated October 28, 1870,

103,987 —Lock NuT.—Philip Dyer, Jr., Abram Parker, and

¢ W. B. Way, Pontiac, Mich.
108,988.—SEED PLANTER.—J. M. Elliott, Winnsborough,

108,990.—BLANK FOR SAW TEETH.—J. E. Emerson, Trenton

N.J.
.108.991.--AsH SIFTER.—W. 8. Esty and I. 8. Clough, Brook-

lyn,N. Y.

108,y992.—WO0D-BENDING MacHINE—Joshua Fipps, New
Albany, Ind.

108,99?3.—CmLDREN’s CARRIAGE.—I, N. Forrester, Bridge-
ort, Conn.

10£9§4.—H€V1ND0W Sasg WEIGHT.—J. T. Foster, Jersey
city, N. J.,, assignor to William Stanley, Englewood, N. J.

108,995.—HORSE COLLAR PAD.—John Fraser, Dowagiac,

Mich.

108,996.—ATTACHMENT OF CULTIVATOR FRAMES TO WAGON
AXLE-TREES.—David Fuller, Fullersburg, Ill.

108.997.—BEE HIVE.—G. G. Gabrion, Olive, Mich. Antedated
October 28, 1870,

108.998.—BED SPRING.—D. T. Gale, Fort Wayne, Ind.

108,999.—P1sTON PACEKING.—John Gates, Portland, Oregon.

109ir000.—COMPOSITION FOR PENcCILS.—William Geller, New

ork city.

109,001.—£ATERALLY SLIDING THROTTLE VALVE.—William
Gless, Brooklyn, N. Y.

109,002.—RooFING COMPOSITION.—J. P. Godfrey, Manches-

ter. N. H.

109,003.—REED OrRGAN.—H. N. Goodwin, Syracuse, N. Y.

109,004.—STEAM TrRAP.—M. C. Gove, Lowell, Mass.

109,005.—LATE MAcHINE.—J. T. Hall (assignor to himself
and Ieaac Pierce), Alma, Mich.

109,006.—PENDULUM CRUSHING MILL.—James Hart, Swee-
den Center, N. Y.

109,007.—AwNING.—William Hildebrand, Fort Wayne. Ind.

109,003.—Box SCRAPER.—F. B. Hill, East New York, N. Y.

109§001?.—PREPARATION oF PeEAT.—C. E. L. Holmes, New

ork city.

109,010.—£IQ,UID GLUE.—William Horwitz, New York city.
Antedated October 28, 1870.

109,011.—ROCEER-CHAIR.—C. H. Hudson and Joel Bowker,
New York city, assignors to C. H. Hudson.

109,012.—EXTENSION SCAFFOLD-—John Hughes, New Berne,

N.C.

109,013.—GOVERNOR FOR STEAM ENGINE.—R. K. Huntoon
Wakefleld, assignor to J. A. Lynch, Boston, Mass.

109.014.— FIRE-CRACEER P1sTOL OR HOLDER. — Robert
Hutchison, Newark, N. J.

109,015.—MACHINE FOR EXTRACTING STUMPS.—J. A. Jenkins
Clarksville, Mo.

109.016.—SPINNING WHEEL.—Thomas Johnson, Ruby Post
Office, assignor to himself and George Adams, Watrousville, Mich.

109.017.—CoAT AND HAT RacK.—James M. Keep, New York

city.

109,018.—CoMPOBITION FOR COATING BEARINGS.—P. J. Kel-
ley, New York city.

109.({19.—DIGGING MACHINE FOR AGRICULTURAL PURPOSES.
—A.L. Kennedy, Philadelphia, Pa. Antedated October 22,1870.

109,020.—DuMPING-CAR.—S. D. King, Middletown, N. Y.,
assignor to himself and J. M. Welch, Bradford, Pa.

109.021.—FLUX FOR WORKING METALS AND MINERALS.—
Solomon W. Kirk (assignor to himself and Henry Thomas),Philadel-

pbia, Pa.
109,022.—FIREPLACE StovE.—Philip Klotz, Baltimore,” Md.
109.023.—MEDIUM FOR TuRNING Music SHEETS.—Albert
Kraft, Berlin. Prussia, assignor to F. G. Utassy & Co., New York city.
l09,024513UTTON-FASTENER.—F. M. La Boiteaux, College
Hi1l, Ohio,
109,025.—REMOVING DIES MADE FROM ANILINE, ETC., FROM

PorTIONS dF FABRIC8.—J)ean Lambert, Jr. (assignor to Gustave Bour
9gade), New York city.
109,

026.—PARLOR SEATE—Tilman F. Leak, Montgomery,

Ala.

109,027.—COLORING AND PRESERVING Wo00p.—Frederick
Lear, St. Louis, Mo.

109,02t8.c—WELL-BORING APPARATUS.—N. H. Lindley, Bridge-
port, Conn.

109,029.—DOUBLE AND SINGLE-TREE ATTACHMENT FOR
STREET CAR.—J. F.Lowe, Louisville, Ky.

109,030.—WASHING AND TRANSPORTING SAND.—David D.
Mallory, Mystic Bridge, Conn. )

109,031.—DEVICE FOR FASTENING DESES, SEATS, ETC., TO
FLoORs.—John D. McAnuliff, 8t. Louis, Mo. Antedatea October 28, 1370.

109.082.—HORSE HAY FORK.—W. W. McFaddin, Ennisville,

Pa.
109,033.—SPRING FOR WAGON.—A. W. McKown, Honesdale,

Pa.
109,034.—BRICK MACHINE.—William Mendham aud Cyrus

Chambers, Jr. (assignors to Edwin Ch: 3 .
ey P(a I3 win Chambere and Cyrus Chambers, Jr.),

109,035.—ANIMAL TRAP.—John B. Merriman and George
B. Lewis, Plantsville, Conn.; said Lewis assigns his right to sacxMerri.

man.
109,036.—FENCE.—Uriah D. Mihills, Fond Du Lac, Wis.
109,087.—PLANE.—Ellis H. Morris, Salem, Ohio.
100,038.—Too1r. HANDLE.—Edgar Murray, New York city,
assignor to C. W. Dunlap, Brooklyn, N. Y.
109,039.—SETTING BOILER.—Charles Neames, New Orleans,

La.

109,040.—MACHINE FOR SCOURING THE EYES OF NEEDLES.
—H. A. Nettleton and E. R. Lawton, West Cheshire, Conn.

109,041.—COMBINED BARROW AND TURNIP DRILL.—A. M.
Newland, Olivet, Mich.

109,042.—HYDRAULIC APPARATUS, — Nicholas Nolan, New
York city. Antedated October 29,1870. *

1096043&—ST0VE-PIPE GRATE.—Joseph O’Malley, Montreal,

anada.

109,044.—PIN CuUsHION.—Marcus Ormsbee, Brooklyn, N. Y.

109,045.—APPARATUS FOR TOWING CANAL BoATs.—S. W.
Palmer and J. F. Palmer, Auburn, N. Y.

109,046.—MACHINE FOR DRESSING MILLSTONE.—James Pep-
ler, Bath, England. Antedated October 29, 1870.

109,047.—P1TMEN.—C. H. Perkins (assignor to Perkins Sheet-
Iron Co.). Providence, R. I.

109.048.—DEVICE FOR OPERATING PLows.—James O. Potter,
Rouseville. Pa.

109,049.—ToP OF Gas AND WATER StoP-CoCK BOXES.—
;;dv‘.)w. Pullis (assignorto Thomas R.Pullis and John Pullis), St. Louis

109(,}(})“5'0.—Il’lclmmnm CRADLE OR CRIB.—D. M. Reynolds,

cago, 11l

109,051.—TABLE.—D. M. Reynolds, Chicago, Tll.

109,052 —SawMILL.—B. F.Richardson and David Richardson
Martinsburg, Iowa.

109,053.—BALANCE SLIDE VALVE.—A. K. Rider (assignor
to himself, Cornelius H.Delamater, and George H. Reynolds), York

109,054.—LAMP-HEATING APPARATUS.—Alvah Rittenhouse
Philadelphia, Pa.

109,055.—HORSESHOES.—John 8. Robertson, Wood End, near
Cathcart, Scotland.

109,055.— VENTILATOR.—William F. Ross, Davenport, Iowa.

109.057.—PuMP. — Martin Van Buren Rowley, Worcester,

N. Y.

199 058.—S8TOOL AND TRAVELING-BAG.—John Salisbury and
Benjamin Wilbur, Scituate, R. I. Antedated October 26, 1870.

109,059.—DyYE TuB.—Thomas Sampson, Providence, R. I.

109,060.—ScrOLL SAW.—August M. Schilling. Chicago. Il1.

109,061.—CHURN DASHER.—Levi Scott, Burgettstown, Pa.

109,062.—HARVESTER.—Allen Sherwood and Clarence Sher.
wood, Auburn, N. Y.

109,068.—MILL GEARING.—Henry Shoemaker and J. A. Mec-
Clintock, Perry, 111.

109,064 —METALLURGIC (A8 FURNACE—C. W. Siemens,
W estminster, England,

109ﬂ06?.mngTH01}‘ oF CUTTING BoOT PAcks.—W. G. Slater,

art, ch.
109.066.—THIMBLE-SKEIN AND Box FOR VERICLES.—Thomas

Smart, Jr., Brockville, Canada, assignor to himself and Elsward Smart,
Pittsburgh, Pa.

09.067.—SEWER CATCH-BASIN COVER.—Hemry Smith, Jr.,
Milwaukee, Wis. )

109,068.—DRYING AND PRESERVING APPLES.—M. P. Smith,
Baltimore, Md.

109,069.—CHAIN WATER WHEEL.—W. M. Starr, Washing-

ton,D.C.

109,070.—BUTTER PRINTER.—W. C. Stern and J. W. Robim

8. C,
108,989.—LuNcH Box.—James Elson, Northampton, Mass.
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109,071.—BARREL FILLER. — Frederick Stitzel, Louisville,

Ky.

109,072 —HAT FINISHING MACHINE.—G. W. Stout, Newark,
N. J., assignor to New York Hat Finishing Co.

109,073.—CoRNER TROW..L.—Sumner F. Streeter, Bernardston,

Mass.

109.074.—LaTcH.—A. A. Stuart (assignordo himself and J. D.
Eddy), Plainville, [owa.

109,075.—RELISHING MACHINE FOR TENONING SASH. —
George L. SBullivan and Edward Lippincott, Chicago, Ill. Antedated
October 29, 1879.

109,076.—ADJUSTABLE COAT PATTERN.—G. P. Sweezy, River-
head, N. Y.

109,9!"77.—MACHINE FOR LAYING CHANNELS IN B0OTS AND
SnoEs.—Seth D. Tripp, Lynn, Mass,

109,078.—BoRING MACHINE.—Andrew J. Truxell, Lynchburg,

Va.

109,(?79.—COMBINED CENTER AND LATHE D0G.—A. J. TrLxel,
Lynchburg, Va.

109,080.—IrRON LINING FOR FIRE PoT.—E. A. Tuttle, Wil-
liamsburgh, N. Y.

109,081.—Co0K RoOoM REFRIGERATOR AND CONDENSER.—P.
Van Deventer, Wright City, Mo.

109,082.—CULTIVATOR RAkKE.—James T. Van Wyck, Pough-
keepsie, N. Y.

109,083, FLOATING VELOCIPEDE—C. O. Wederkinch and
Archibald Starkweather, Borton, Mass.

109,084.—BrusH.—J. L. Whiting. Boston, Mass.

109,085.—PAPER FILE.—F. W. Whitney, Brooklyn, N. Y.

109,086.—STEAM GAGE AND SAFETY VALVE—L N. Whittle-
sey, Mount Vernon, Ind.

109,087.—CURTAIN FIXTURE.—John H. Wilhelm, Chicago,

111,

109.088.—DEVICE FOR UNLOADING W AGONS.—Isaac Williams,
Westfleld. Ind.

109,089.—BRICK MACHINE.—John R. Williams, Taunton,

Masgs.

109,6'55.Ttpow FOR GLUE, PAINT, ETC.—John J. Wilson, New
York city.

109‘:919%—51{11‘0111}16 AND GRADING MACHINE.—H. A. Winter,

ndsor, Ill. :

109,092.—MACHINE FOR BOOKING ToBACCO LEAVES.—Joseph
Wise. Elizabeth, N. J. Antedated Oct. 22, 1870.

109,093.—PorATO DIGGER.—Albert R. Wixom, Farmington,

Mich.

109,094.—MACHINE FOR BENDING IRON PIPE FOR WELDING.
—E. G. Woodworth, John Brawdy,and Fitch Merithew, Birmingham, Pa.
Antedated Oct. 29, 1870. .

109,095.—SPRING FOR VEHICLES.—Enos Wright, Lee county,

I .
109,096,—DooR CHECE.—Charles P. Young, Attleborough,

Mass.

109,(;5%.—0811;141«-mme WAGON BRAKE.—Anthony Zink, Lan-
caster, Ohlo.

109b.098.—thm PROTECTOR.—Abraham 8. Adams, Waynes-
oroun . L8,

109,099~ WATER WHEEL—Benj. J. Barber, Ballston Spa,

N.Y.
109,100.—PENCIL SHARPENER.—Asahel G. Batchelder,Lowell,

Mass.

109,101.—CALL BELL AND CASTER STAND.—F. A. Blatterlien,
West Meriden, Conn. .

109,102.—CLAMPING MOVABLE SEAT FOR CARRIAGES.—S. W.
Beach, Ypsilanti, Mich.

109,103.—8TEAM TRAP.—William H. Bechtel, I:hiladelphia,

Pa.
109 .;04.—0YSTER DREDGE WINDER.—C. T. Belbin, Baltimore,

Md.

109,105.—MALT KiLN.—Charles Philipp Berekhemer, Cincin-
nati, Ohio.

109,106.—NECETIE FASTENING.—G. W. Bishop (assignor to
himself and John McFarland), Baltimore, Md.

109,107.—D1NING TABLE.—David Boardman, Columbus, Ind.

109,108.—HARNESs SADDLE. — Valentine Borst, New York

city.

109.109.—TRANSPOSING SCALE FOR TEACHING MuUsiCc.—P. G.
Bryan, Louisville, Ky. .

109,110.—DRAWER FOR CABINET FURNITURE.—Levi Burnell,
Milwaukee, Wis.

109,111.—PorAaT0 D166ING MACHINE.—Lemuel Cochrane,
Penn’s Grove, N.J.

109,112.—ANIMAL TrRAP.—John Cosolowsky, Titusville, Pa.

109,113.—CONDENSER FOR STEAM PUMPS.—Wm. Craig, New-
ark, N. J,, and H. L. Brevoort, Brooklyn, N. Y. B

109,114.—HORSE-POWEB.—R. Ww. Crouse, Westminster, Md.
Antedateéd October 29,1870,

109,115.—APPARATUS FOR FITTING AND SETTING AXLES,—
James Cunaningham, Rochester, N. Y.

109,116.—SUPPORTING PROP FOR FoLDING Buaay Tors.—
Alexander Dom, Mount Healthy, Ohio.

109,117.—RoTarY PuMp.—John Doyle, Hoboken, N. J., and
T. A. Martin, New York city.

109,118.—LUBRICATOR.—Isidore Dreyfus, New York city.

109,119.—RAILWAY SLEEPING CAR.—J. S. Du Bois, St. Louis,
Mo., assignor to himgelf and Thomas Dorwin, Leavenworth, Kansas.

109,120.—APPARATUS FOR PARLOR CROQUET.—A. P. East-
man, Washington. D. C.

109,121.— VisE.—James Findlay (assignor to himself and Wm.
Smellie), Toronto, Canada.

109,122.—Boots.—C. H. Fitch, Worcester, Mass.

109,123.—DOVETAILING MACHINE—C. 8. Griffin and J. W.
‘Wilkins, Stockton, Me.

109,124.—COTTON PCRAPER AND CHOPPER.—N. M. Hale, Cle-
borne, Texas.

109,125.—MANUFACTURE OF WHITE LEAD.—R. F. Hatfield
(assignor to*‘ Hannen Lead Co.”), New York city.

109,126.—PRESERVING BEER AND ALE ON DRAFT.—C. E.

. Hayes, Boston, Mass. .

109,127.—FENCE.—C. N. Hitchcock and Henry P. T. Wilson,
Canton, Miss. Antedated Oct. 29, 1870. A

109,128.—GuN Lock.—C. B. Holden (assignor to himself and
Isaac Fiske), Worcester, Mass.

109,129.—CuLTIVATOR.—Henry Howe, Oneonta, N. Y. An-
tedated Oct. 29, 1870, . o A

109ﬁ13;).—FLOWER STAND.—Hiland H. Kendrick, Fulton,

109&1131.1—]30RNING HYDROCARBON.—Isaac Kendrick, Phila-
elphia, Pa.

109,182. —EXCAVATING Scooe.—Oscar P. Kniffin (assignor to
himself and H. A. Lyne), Clinton, Conn.

109,133.—NECK-TIE RETAINER.—Henry Laurence, New Or-
leans, La. .

109,134.—BUuTTON FASTENING.—Edwin F. Lee, New York

city.

109,345.—HIDE-BEAMING MACHINE.—Patrick Lennox, Lynn,
Maes. Antedated Nov. 4, 1870.

109,136.—GANG Prow. — William Mason,

Oregon,

109.137.—VARIABLE CUT-OFF APPARATUS.—Thomas May,
Brooklyn, N. Y.

109,1838.—P1TMAN.—John H. McGowan, Cincinnati, Ohio.

109,139.—Wo00D PAVEMENT.—Duncan McKenzie, Brooklyn,

N. Y,

109,140.—CHEESE VAT.—H. W. Millar, Utica, N. Y.

109,141.—RAILWAY SWITCH.—John Miner and Silas Merrick,
New Brl%mon, Pa. .

109,142.—CONDENSER FOR GAs WORKS.—Peter Munzinger,
Philadelphia, Pa.

109,143.—RAILROAD CAR STOVE.—John Oliphant (assignor
to F. H. Oliphant, Jr.), Spring Hill Furnace, Pa.

109,144.—NuT CRACKER.—Joshua Pusey, Philadelphia, Pa.

109,145.—B1T FOR HARNESS.—B. 8. Roberts (assignor to O.

. B. North & Co.), New Haven, Conn.
109,146, —~SAWING MACHINE.—D. 8. Shanabrook,Green Castle,

109,;47.—TIRE SHRINKER.—Christian 8. Sherk, Grantville,
P

a.
109,148.—APPARATUS FOR CARBURETING AIR.—J.'D. Spang,
Dayton, Obio.

109,149.—BOILER FEEDER AND LOW-WATER DETECTOR.—J.
L. Starkey, Worcester, Mass.

109,150.—Brick KiLN.—Edward C. Sterling, St. Louis, Mo.

109,151.—MACHINE FOR FILLING BARRELS.—J. L. Stewart,
Philadelphia, Pa.

109.152.—CoFFEE PoT.—John F. Still, West Farms, N. Y.

109,158, —CIGAR-CUTTING MACHINE.—Lucius 8. Stimson,

deceased, by Harriet N, Stimson, administratrix, Lowell, Mass., assign-
ﬂ-bt{)) bimself and M. 5. Moulton, said Moulton assignor to Nelson F.

109,154, — CoUNTERSINE.—D. F. Sutton, Toledo, Ohio.

109],1155.—(3‘111?111« SEPARATOR.—Frank Swift and M. Standish,
udson, ch.
109,156.—GARMENT HOLDER.—B. Van Campen Taylor, New-

Independence,

ark, N. J.

109,157.—CorRN HULLER, SHELLAR, AND FEED CUTTER.—
Tower Thomasson, Calhoun, Mo. .

109,158, —ROCK-DRILLING MACHINE.—Nathaniel Tucker, Levi
Willlams. and Henry H. Coppock, Pleasant Hill, Ohio. !

109,159.—JOURNAL Box FOR CARS.—Ernest Von Jeinsen,
Omaha, Nebraska.

109,160.—PRIvYy.—W. J. Warren, Philadelphia, Pa.

109,161.—TYPE-WRITING MACHINE.—C. A. Washburn, San
Francisco, Cal.

109,162, —APPARATUS FOR GRINDING THE KNIVES OF MOW-
ING MACHINES.—D. F. Welgh, Nevada, Ohio.

109,163.—MECHANICAL MOVEMENT. — John H. Whitney,
Rochester, Minn.

109,164.—STOP-MOTION GEAR WHEEL.—John H. Whitney,
Rochester, Minn. ., .

109,165.—SwiNG.—Lucius Winston, Pontiac, I1l.

REISSUES.

4,174 —MACHINE FOR HuUsrgiNG CORN.—L. A. Asp};nwall,
Albany, N. Y.—Patent No. 101,809, dated April 12, 1870; relssue No. 4,099,
dated August 16, 1870.

4,175.—HEATING STOVE.—S. H. La Rue, Allentown, Pa.—
Patent No. 105,816, dated July 26, 1870. .

4,176.—Drrp FILTERING OIL FouUNTAIN.—Eli F. Wilder,
Lowell, Mass.—Patent No. 101,069, dated March 22, 1870; antedated Sep-
tember 22, 1869.

DESIGNS.

4,457 —0ORNAMENTATION OF GLASSWARE.—J. 8. Atterbury
and T. B. Atterbury, Pittsburgh. Pa, .

4,458.—BuckLE.—J. L. Bell, Bell’s Bridge, Cal.

4,459.—WATCH PLATE—F. A. Jones, Boston, Mass.

4,460.—Box FOrR THE ToP OF BUREAUS.—Cheney Kilburn
assignor to Kilburn & Gates), Philadelphia, Pa.

4,461.—RusTIC FENCE.—John Millar, Paterson, N. J.

4,462 —P1CTURE FRAME.—Joseph H. Saunders, Johnson,
R. I
4,463.—TOASTER AND BROILER.—P. B. Sheldon, Rochester,

N. Y.
4,464 —RANGE OR STOVE.—Nicholas 8. Vedder, Troy, and
;obll(nsns. Heister, Lansingburgh, N. Y., assignors to J. L. Mott, New
ork city.

TRADE-MARKS.

53 to 55.— WHITE LBAD.—Brooklyn White Lead Company,
New Yorkcity. Three Patents.

56.—COSMOLINE—A PRODUCT OF PETROLEUM.—Edwin F.
Houghton, Philadelphia, Pa.

57.—TABLE SAUCE.—William King, Springfield, H].

58.—PREPARATION FOR THE HAIR.—J. L. Martin, Baltimore,

Md,
59.—SoAaP.—Alexander Warfield, Philadelphia, Pa.
GO.FSUPERPHOSPHATE.—Wattson & Clark, Philadelphia,

a,
EXTENSIONS.

SMUT MACHINES.—Harvey B. Ingham, of Camptown, Pa.—
{,S%gters Patent No. 15,978, dated October 28, 1836 ; Antedated June 24,

CipER MILL.—T. K. Kinderberger, Eaton, Ohio.—Letters
ﬁatlggﬁt No. 12,958 dated May 29, 1855; reissue No. 2,332, dated August

ACCORDING to the “ Commissioners of Patents’ Journal,” dated October
14, from whichthesubjoined list wascompiled, of the seventy-three new in
ventions for which British Provisional Protection was granted,seventeen
came from this side of the Atlantic. We have repeatedly urged upon
American inventors the expediency of patenting their inventions abroad.
and are glad to notice that so many are availing themselves of our advice,
‘We would again callthe attention of inventors to the fact that, while it is
comparatively easy to obtain letters patentin England, it i8 quite another
matter and one that requires not only skill and care,but also an intimate
acquaintance with the progress of the arts andjforeign patent law and
practice, to so draw up the necessary papers that the rights of the inventor
may be secured, should the validity of the patent become a subject of
litigation.

Inventions Patented in England by Americans,
[Compiled from the * Journal of the Commissioners of Patents.”]

PROVISIONAL PROTECTION FOR SIX MONTHS,

3,586.—HEELS FOR BooTs AND SHOEs.—H. H. Bigelow, Worcestter, Mass
September 21, 1870.
2,541.—SHARPENING AND POLISHING SEWING MACHINE NEEDLES.—E. E.
Blyth, Rochester, N. Y. S8eptember 21, 1870.
282,5:?6_3““ AND FILES.—Franklin Thompson, Boston, Mass. September
, 1870,
'242,562.—an'rme TyPE.—J. W. Wright, Montreal, Canada. September
s 3
2,5712.—~MACHINERY FOR T W1STING AND LAYING CORDS AND ROPES.—H.
Perkins, Mansfleld, Mass. September 27, 1870.
282,51'{;‘%1)—anxcn-no.mme FIREARMS.—~Olof Nilson, Red Wing, Minn. Sept.
, .
2516.—APPARATUS FOR SUPPLYING PAPER TO PRINTING PRESSES.—Olof
Nelson, Red Wing, Minn. September 28, 1870.

L 8%65’78.—ELECTBO-MA6NETS.-—E. 'W. Andrews, Englewood, N. J. Sept. 28,

2506, —VALVE APPARATUS FOR VESSELS FOR CONTAINING PETROLEUM,
AND OTHER VOLATILE OIL8 AND SPIRITS.—Melssner, Ackermann & Co.,
New York city. September 30, 1870.

2.608.—APPARATUS FOR UTILIZING THE POWER AND HEAT OF THE STEAM
USED IN MOTIVE-POWER ENGINES, AND FOR OTHER PURPOSES.—T. T. Pros-
ser, Chicago, I1l. October 1, 1870.

2.611.—FIXED AMMUNITION FOR FIREARM8 ANDTOOLS FOR MANUFACTUR~
INGIT,—T. J. Powers, New York city. October 1, 1870.

2,624.—MACHINERY AND APPARATUS FOR TRANSMITTING PASSENGERS,
?3%)“' ETO.—M. Cooper, Buenos Ayres, South America. October 8

2,628.—FORMING THREADS IN METALLIC NUTs.—B. Howard, Paola, Kan-
sas, and E. Fitch, Ravenna, Ohio. October 38, 1870.

s 2&34.—%:(31:11 UTENSIL.—~V. Rhodes, Memphis, Tennessee.
, 1870, '

2,652.—8PRING WEIGHING SCALES.—J. V. Mathivet, Cleveland, Ohio.
October 35, 1870.

2,060.—INSTRUMENTS FOR OBTAINTNG SOLAR MEASUREMENTS OF LATI-
TUDE AND LONGITUDE.—L. I. Trueg, Saint Vincents, Pa. October 7,

October

2,678.—STEAM ENGINES.—John Houpt, Springtown, Pa. October 10, 1870.

NEW BOOKS AND PUBLICATIONS.

THE AMERICAN CHEMIST. A Monthly Journal of Theoreti-
cal, Analytical, and Technical Chemistry. Edited by
Prof. Charles F. Chandler, Ph.D., and W. H. Chandler.
New York: Wm. Baldwin & Co.

The American reprint of the London Chemical News was discontinued
some months since, and its place: is now fllled by a journal ef chemistry
which takes rank among the very highest of American periodicals. The
nameof this monthly, the ** American Chemist,”” is appropriate and sig-
nificant of its character. While nothing of importance in the entire chem-
ical world escapes the notice of its aecomplished editors, the matter is
prepared with especial reference to the wants of American chemists and
manufacturers. The technical features of the publication are perhaps of
even greater value thanthe theoretical and purely scientific ones, and the
whole is arranged and condensed with a skill and care which denotes rare
editorial ability on the part ofits conductors. It is, 80 far as we are aware
the first publication of the kind ever issued in this country that could be
said to doreal honor to scientific literature. As such, we doubt not its
future will be as brilliant as its early promise is cheering to the lovers of
sound science.

—— el et
Crry SuBSCRIBERS. — The SCIENTIFIC AMERICAN will be
delivered inevery part of the city at $3'50 a year. Slngle copies for sale

at all the News Stands ia this eity, bsrooxlyn, Jersey City, aud Williams-
hurgh, and by most of the News Dealers 1u the United States,

——

fvertiserents,

Zhevalue of the SOIENTIFIC AMERICAN as an advertising
di cannot-be over-estt Its circulation 18 ten
times greater than thot qf any similar journal now pub-
lished. Itgoes into all the States and Territories, and is
read in all the vrincipal Ubraries and reading-rooms of

Heavy

10,

the world. We invite the attention of those who wish to
make their business known, to the annexed rates. A busi-
ness man wants something more than to see his advertise- redgced prfces.

ment in a printed newspaper. He wants circulation. If

Woodworth & Farrar

P LANERS From new patterns: Strong,
and well made. Guaranteed fully as good
a8 highergbﬂced machines.
EDWARD P. HAMPSON, 88 Cortlandt st., New York.

Fall in Gold.
EW ARRIVAL OF STUBS’ FILES,
Tools, Steel,and Wire, which we offer at largely

Serd for Catalogue and Price List to
J. WILKINSON & CO., 2 Washington st., Boston.

to canvass for that photographic g
THE LORD’S PRA YER PICT

assigned,.and liberal ivducements.
filve cents. Send stamp for full

P—The approach of the Holidays

makes this a desirable time for Agents

portraits of Christ and His Apostles, pictures of the
rincipal scenes in His Lite,and the Lord’s Prayer in N

etters of elaborate and beautiful design. The original H

wasg executed by the pen—is the result of 8ix years labor i
—the most comprehensive and popular work ever issued
—indorsed by the Press and Clergy. Exclu ive Territory
Miniature, Twenty
gartlculars.

rial in issue of October 22d. TRUBSHAW & MILLER,
58 Fulton st., New York

[ = TO $250 PER MONTH, every

= ¢) § ¢J where, male and fema'e, 10 introduce the
em of Christian art, | S GENUINE IMPROVED COMMON-SENSE FAMI-
URE. Itcontains bD“Y SEWING MACHINE. This Machine willstitch,

hem, fell, tuck, quilt, cord, braid, and embroider
in a most superior mannar, Price only $§15. Fully
licensed and warranted for five years.” We will pay
$1000 for any machine that will sew a stronger,
r=—= more beautiful,or more elastic seam than ours. It

umakes the **Elastic Lock Stitch.” Every second

stitch can be cut,and still the cloth cannot be pull-

=— ed apart without tearing it. We pay Agents

=1875t0 gcr month and expenses, or a commis-

p— sion from which that amount can be made.
Address MB & CO.,

-

See Edito-

118 worth 25 cents per line to advertise in a paper ¢f three
thousond circulation, it 18 worih $2:50 per line to adnertise
sncne af thirty thousand.

“AMES IRON WORKS.”
Portable Engines.

mortisin
saw. tables, lathes, etc. G.

OR SALE.—1 Schenck 6-roll
Gray & Wood, 1 4-side moulder, with cutters; also.
and"tenoning. Smith’s ; also, sticker, scroll
HARVEY, 23 Ferry St., New

SECO
Boston, Mlalss‘; Pittsburgh, Pa.; St. Louis, Mo., or

laner, 1 Chicago, Ill.

RATFES OF ADVERTISING.
BackPage = - = - $1°00 a line.
Inside Page= = 75 cents a line.

Engravingsmay head advertisements althe same rate per
line, by measurement, asthe letter-press.

A. JAMES & Co., Chicago,

e deal in all first-class machinists’ tool, among
which are the superior lathes and drills made at the
Thomas Iron Works, Worcester, Mass.

AMERICAN OIL FEEDER,

Is the most simple, valua-
ble, and econ omical oiler ex-

tant. William Seller & Co.,
together with many  promi-
nent concerns @ throughout the

country, give it
over any other
tem forjournals "
and sha. tlvré%s. Send for circulars,

J.B. WICKERSHAM, 152 So. 4th St., Philadelphia.

the preference
self-olling  sys-
of 1machlnery

$1,500 A YEAR.
ANTED—AGENTS—

To sell the Universal Sewing Machine, size, 12-in.
long by8 in hight,of great capacity and durahility,works
ona new principle. Price conv)lete. 815, sent” C.0.D.
Address UNIVERSAL §. M. CO..

58 Bromfleld st., Boston, Mass.

8to 40-H. P. Hoisting Engines, Stationary Engines and

Boilers, and Circular Saw Mills. Pleagse examine and

compare quality and price. EDWARD P. HAMPSON,
38 Cortlandt st., New York.

A. 8. & J. Gear & Co.,

BOSTON.—I am Fleased to say, that your Varlety Mold-
g Machine I8 all that it is represented in car manufac-
tories—the best in use, GEO. KACKETT,

Gen. Foreman C. R. R, of N, J. Car Shops.

OREMAN WANTED—

To take charge of the Machinery Department in
Manufacturing Steam Engines. The qualifications re-
quired, are to be able to manage about fifty men to the
best ndvantage in duplicating certainsizes from plang
and patterns already prepared. Address MACHINIST,
Box 4101, New York ¢ity, stating amount and kind of ex-
perience, references, terms, ctc.

OR BEDSTEAD & CHAIR MACHINERY
Address T. R. BAILEY & VAIL, Lockport, N. Y,

York, manufacturer of improved band saw machines.

" THE METRIC SYSTEM
Considered with reference to its introduction into the
United States, with the views of

JOHN QUINCY ADAMS
and SIR JOHN HERSCHEL.
By CHARLES DAVIES, LL.D.
Price, postpaid.......ccoo....tn hettiicessiseesntieesanes $1°50
JUST PUBLISHED BY
A. S. BARNES & CO.,
111 & 113 William st., New York. 111 State st., Chicago.
TO TANNERS & CURRIERS.
TAE PRINDLE

Agricnltoral ~ Steamer

Isin use bf' many of your TFrade in win-
ter. Circulars sent free.

Prize Essays on Cooked and Cooking
Food for Stock,a Book of 64 pages, for-
warded on receipt of ten cents.

WS, SAVERY & CO.,
Cor. S. Front & Reed 8ts., Philad elphia-

AWHIDE CARRIAGE WASHERS.—
The undersigned, having been en%azed for the
ast_nine years in making to order RAWHIDE CAR-
IAGE WASHERS (solid), and being satisfied of their
superiority over Washers made of any other material,
have concluded to make more of a spr cialty of this class
of work.and invite those in want, to their List of Prices.
which will be sent on a&pllcatlon.

A. & C. W, HOLBROOK,

Providence, R. L.

ANUFACTURERS OF IMPROVED

Furnaces for Smelting Silver, Galena,and other
Ores, will confer a favor, and probably make a sale, by
send n%vthelr catalogue or lprospect.us the RICHARD3
IRON WORKS, Chicago, IlI.

EY SEAT CUTTER.— .
This machine will save the price of itself every 3
mos. in flles. Address T.R. Bailey & Vail,Lockport,N.Y.

© 1870 SCIENTIFIC AMERICAN, INC.

UILDING PAPER

OF THREE GRADES.

SHEATHING BOARD,

For outside of Studding, under Clapboards.
A non-conductor of cold, heat, and dampness.
PREPARED PLASTERING BOARD
a cheap and perfect substitute for lath and
plaster ; makes a smooth, substantial wall, at
less than half the usual cost.

DOUBLE THICK ROOFING,

made entirely of Wool Felt, a cheap and per-

fect article.
Sample and Circulars sent free, by

ROCK RIVER PAPER CO.,

Chicago; or,
B. E. HALE,
22 & 24 Frankfort street, N. Y.

'OR LATHES, PLANERS, DRILLS, BOR-

ing Mills, and machinery for gun and sewin
machine manufacture, of the best designe,most thorouzﬁ
constructior, and fullest equipment of modern attach-
ments, address THE PRATT & WHITNEY COMPANY,
Hartford, Conn., who have a large variety ready for
dellverg. Sample tools may be secn with Messrs. Post
& Co., Cincinnati, Ohlo; and Frank Douglas, Chicago,
11l., who are sclling agents for the Company.
USE THE VEGETABLE 8
ULMOMARY BALSAM.
he old_standard remedy for Coughs, Colds, Consump-
tion. “Nothing Better.”” CUTLER BRos. & Co., Boston.
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FOR PRACTICAL MEN,

new and enlarged Catalogue of PRACTICAL
SCIENTIFIC BOOKS, 82 pages, 8vo., will be

M
AN
sent, free of postage, to any one who will favor me

with his address.
HENRY CAREY BAIRD,
Industrial Publisher, 406 Walnut St.,
PHILADELPHIA.

Scientific Imericun,

ILLER'S FALLS CO. Manufacture Bar-
ber’s Bit Brace, No. 87 Beekman st., New York.

Milling Machines,

NDEX, STANDARD, UNIVERSAL, AND
HORIZONTAL.—The Iall;{est variety to be found in
the country, on hand and finlshing. Workmanship, Ma-
terial, and Design unsurpassed. Machines on exhibi-
tion at Fair of AmericanInstitute. UNION VISE CO.
(n)dF BOSTON. Oftice 80 Milk st. Works at Hyde Park,
a88.

Wm ERcONN'

Md ety

Valuable Books

ON

Nyeing GalicoPrinting,

ND

Cotton&Woolen
NANUFAGTORE

Dyer and Color Maker’s Companion.. ...$1°25

Capron de Dole.—Dussauce.—Blues and Car-

mines of In , By-“Capron de Dole. Translated
by Professor H. Dussauce. 12mo.......... ereees 8250

Love.—The Art of Dyeing, Cleaning, Scour-
ing,and Finishing,on the most approved English and
French methods; Being practical instructions in
dyeing silks, woolens, and cottons, feathers, chips,
straw, etc. Scouring and cleaning bed and window
cur 8, carpets, ruge, e French and English
cleaning, any color or fabric of silk,satin,or damask.
By Thomas Love, a working dyer and scourer. Sec-
ond American edition,to which are added general
1nstructions for the use of aniline colors. 8vo.

PABEB..urerernrecaresecesssnsesracrscnsasesasesssnsnses

Napier.—A System of Chemistry Applied to
Dyeing: By James Napier, F.C.8. A new and thor-
oughly revised edition. npletely brought-up to
the present statc of the science,including the chem-
1stri' of coal tar colors, by A. A. Fesquet,chemist and
engineer. With an appendix on dyeing and calico

rinting,as shown at the Universal Exposition, Paris,

867, Illustrated. 8vo,422 pages.......... PR 1)

O’Neill.—A Dictionary of Dyeing and Calico
Printing: Containing a brief-account of all the sub-
stances and Proceeses in use in the art ofdyeing and
prhmng textile fabrics ; with practical receipts and
scientific information. By Charles O'Neill. To which
is added an essay on coal tar colors and their appli-
cation to dfelnz and calico printing. By A.A. Fes-

uet, chemist and engineer, h an appendix on
yeing and calico printing.as shown at the Universal
Exposition, Paris, 1867. 8vo0, 491 pages8......cceeeveen. $6

Smith.—The Practical Dyer’s Guide: Com-
prising practical instructions in the dyeing of shot
cobourgs, silk-striped orleans, colored orleans from
black warps,do. from white warps, colored cobourgs
from white warps, merinos, yarns, woolen cloths,etc.
Containing nearly 300 recefpts, to most of which a
dyed patiern is annexed. By David Smith. 8vo..$25

Smith.—The Dyer’s Instructor: Comprising
practical instructions in the art of dyeing silk, cot-
ton, wool, and worsted, and woolen goods: contain-
ing nearly 800 receipts. By David Smith. 12mo....$3

Baird.—The Amertcan €otton er, End
Msnager’s and Carder’s Gulde: A practical treatise
on cotton spinning ; giving the dimensionsand speed
of machinery, draft and twist calculations, etc.; with
notices of recent improvements: together with rules
and exam?lea for making changes in the sizes and
numbers of roving and yarn. Comglled from the pa-
pers of the late Robert H.Baird. 12mo *50

Leroux, C.—A Practical Treatise on the Man-
ufacture of Worsteds and Carded Yarns: Compris-
ing Practical mechanics, with rules and calculations
applied to sElnnlng ; sorting, cleaning, and scouring
wools; the English and French methods of combing,
drawing, and spinning worsteds and manufactaring
carded yarns. I'ranslated from the French of Chas.
Leroux, mechanical engineer and superintendent of
a spinning mill,by Horatio Paine, M.D.,and A. A.
Fesquet, chemist and engineer. Illustrated by g

large plates. 8VO...eevvvvrenaannas .ees

The above or any of my Books sent by malil, free of
postage, at the publication prices. My new revised and
enlarged CATALOGUE OF PRACTIOAL AND SCIENTIF IO
Books, 82 p{). 8vo, now ready, complete to Nov.1, 1870.
will be sent, tree of postage, to any one who will favor
me with his address.

HENRY CAREY BAIRD,
Industrial Publisher,
406 Walnut st., Philadelphia, Pa.

—PFor Description, Price

o Lists, etc., of the Best Centrifu-

fﬂl Pump ever invented,with Overwhelming Testimony

n its favor send tor new illustrated pamphlet (36 pg.) to
Messrs. HEALD, SISCO & CO., Baldwinsville, N. ¥,

WINTER

EMPLOYMENT

PERKINS & HOUSE’S PATENT

NON-EXPLOSIVE
METALLIC KEROSENE LANP

Is nbsolntelé safe from explosion or breaking;
burns any Ceal O0il, zood or bad :gives more

light, no odor, and uses less oil.
. "“Itis perfectly mom-exp losive, The light is betterthan
isproduced by any other lamp.”—W. S. Clark, President

Massachusetts Agricultural College.
“Itis perfectly mnon-explosive, gives a better light and
13 ore economdcal than any other lamp in use.’—W.
H. Wells, late Supertmendent&f PublicSchools, Chicago.
The appal limﬁ(ﬂeaths and firesfrom glasslampsex-
}ﬂodmz and ing_create a great demand for this
It PAYS to sell it. The people like the lampand

hrea

am
weP ome the agent. Sold by Janvassers; Agents

W d everywhere. Send for circular and t
to Montg omery & Co., Cleveland, 0., or 42 Baf;lx;‘;
Street, New York.

PATENTS.
MERICAN AND FOREIGN PATENTS

gold strictly on Commission. Inventors every-
where ayprove our NEW SYSTEM of transactling busi-
ness, Close no more contracts until you have addressed
us. C.H. PHELPS & Co..Financial Agents.,
98 Broadway, head of Wall S8treet, New York.
REFERENCES :—Hon. E. F. Emeg,ls’l Broadway, N.Y.;
Hon. D. D. 8. Brown, Rochester, N. Y.; 8. J, Arnold, of
L. M.Bates & Co.,Wholesale Dry Goods, 451 Br’'d’y, N.Y.;
Mile Hatch, Vice Pres't Savannah Bank, Savannah, Ga,

PATEN T BANDSAW MACHINES Of the

mQgt improved kinds, of various sizes,to saw bev-

1 _as sguare. without 1inclining the table, by

11,,452-456 Tenth ave., New York. Price

, $275, 8350, and 8400. At present. Oct. 18, there are

n operation, in this City alone, 88 of our Machines. S8end

for Circular. Manufacture also, an improved saw-filling
apparatus, price $30. Have also on hang

best French Bandsaw Blades.

Vertical Burr-Stone

MILLS—For Portable Engines, Horizontal
Shafting, etc. The 140-Dollar Mill grinds 15 bush-
els per hour.
EDWARD HARRISON, New Haven, Conn.

P. BLAISDELL & CO.,

UILDERS  OF A NEW PATTERN 12-in,

Swing Lathe, desigged for Sewing Machine Works,
the * Blaisdell ” Patent Drill Presses and other 1st-class
Machinists’ Tools, Jackson st., Woreester, Mass.

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE-
RIALS, in sets or single, with books of instruction,
man%factured and sold by THOMAS L, Manufactur-
,0g Electriclan, 19 Bromfleld st. Boston, Mass. Illus-
'_rated catalogue sent free on application.

SEWING MACHINE SHUTTLES,

fall styles, and small attachments, manufactured by
D. B, PIFER, Winchendon. Mass.

9 SAFETY HOISTING
Machinery.
OTIS BROTH RS & CO
NO. 809 BROADWAY, NEW YORK.

To Patentees.

Undersigned, having Agencies in the principal cities
and capitalists on hand, are constantly negotiating Pat.
ent Rights with great succesy. Inclose stamp for circu

ar, GERNER & CO. Engineers,
R 258 Broadway, N. Y., Postoffige Box 4,544,

50,000 BOYS AND GIRLS

‘WANTED—oODRe in every neighborhood, to act as agent
for our BRIGHT SIDE, JUVENILE BoOks, PICTURES, and
other novel and useful articles. Good pay in cash, and
permanent emplvgment for leisure hours.

JOHN B. ALDEN & CO., Chicago, Ill.

Local Agents Wanted.

I want & local agent in every town and
vnluge in the country to canvass for the
WESTERN WORLD. A Magnifi-
cent 85 Premium Steel Engrnvfx?g to
everysubscriber. From $1 to $10 can be
easily made in an evening. Liberal cash
commissions allowed. end stamp for
SPEOIMENS and PRIZE CIROULAR.

JAMES R. ELLIOTT,
Boston. Mass.

=
FROM 30 CENTS!

OMETHING urgently needed by every-

body. Call and examine, or 8amples sent (postage
paid) for Fmﬁ' Cents that retail easily for Ten Dollars.
R. L. WOLCOTT, 181 Chatham Square, N. Y.

el

OBERT McCALVEY, Manufacturer of
HOISTING MACHINES AND DUMB WAITERS.
602 Cherry st., Philadelphia, Pa.

L.W.Pond’s New Tools.

EW AND IMPROVED PATTERNS—

Lathes, Planers, Drills, Milling Machines, Boring
;mns, %ear and Bolt Cutters Punches and shears for
ron.

98 98
MACHINERY, febfropeifiur Sr0RATE
Rider's Automatic Cut-of

Vertical, Horizontal & Incline Engines,

New and 2d-Hand.-=

MANUFACTURED BY THE
Albany st. Iron Works,
Handren & Ripley,

PROPRIETORS.
Office, 126 Washington st.,

New York.

The advantages obtained
by these Engines over
others are: Economy of
tuel, perfect regulation of
speed by cut-off;simplicit y
of design, and non-liability
of derangement, requiring
no more are than common
engines,

Also, Patent Air Front
Boiler. which will save 25
ger cent over the ordinary

ofler in fuel, being as
durable and moresufethang

others.

Descriptive Pamphlets &
Price lists mailed free on
application to the proprie-

tors.

HE INVENTOR’S AND MECHANICS

GUIDE.—A valuable book upen Mechanics, Patents,
and New Inventions. Containing the U.S. Patent Laws,
Rules and Directions for doing busincss at the Paten.
Office; 112 diagrams of the best mechanical movements,
with ﬂgscriptlons; the Condensing Steam Engine, with
engraving and_description; How to Invent ; How to Ob-
taln Patents; Hints upon the Valze of Patents : How to
sell Patents; Forms for Assignments; Information upon
the Rights of Inventors, Assignees and Joint Owners;
[nstrnctions as to Interferences, Reissues, Extensions
Caveuts, together with a great variety of useful informa-
‘aon in regard to patents, new inventions, and scientific
subjects, with scientific tables,and many illustrations

103 pages. This is a most Yaluable work.” Price only :
conts. Addross MUNN & O 31 Fark Kow, N 0" 2

alargesto k of Add:

PATENT RIGHTS

B E.E.ROBERTS & CO., Consulting Engineers,
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[0 (N GOMMISSION.

15 Wall st., New York. Send Stamp for Circular.

OOD-WORKING MACHINERY GEN-
erally. Speclalties, Woodworth Planers and Rich-
ardson’s Patent Improved Tenon Machines, Nos.?24 and
6 Ceutglé coxﬁ:erdtUr;iorIiT st.,YW%rcester, Mass. Ware-
rooms ourtlandt st.,, New York.
WITHERBY RUGH. & RICHARDSON.

INCINNATI BRASS WORKS. — En,
neers’ and Steam Fitters’ Brass Work. Best Quality
at very Low Prices. F.LUNKENHEIMER, Prop’r,

HE BEST PUNCHING PRESSES ARE
made by the Inventor and Patentee of the famous
Eccentric Adjustment. Infringements upen said Patent
will be severely dealt with. N. C. STILES,
Middletown. Conn.

Agents! Read This!

E WILL PAY AGENTS A SALARY
G 10{ ssot perlfveek and ex ensel:i 01; %ll&vzesﬁ tlﬁ)l;f:
o sell our new and wonderfu .

Adrese ' M. WAGNER & CO., Marshall, Mich.

1832. SCHENCK'S .PATENT  1870.
Woodworth Planers.

And Re-sawing Machines, Wood and Iron Working Ma-
chinery, Engiges, Boilers, etc. JOHN B. SCHENCK &
SON, Matteawan, N. Y., and 118 Liberty st., New York.

$6 A WEEK paid A ents in & new busi-

ness. Address Saco Novelty Co., Saco, Me.

ANTED=-AGENTS, $20 per day, to
sell the celebrated HOME‘, SBYJTTLE SEWING
MACHINE. Has the under-fee akes the “‘lock

PA.RKER
Prnching Pregses,

‘With Patent Eccentric ad.
Jjustment,to raise and low-
er the punch. All Power
Presses, having an eccen-
tric adjustment of the
Punch, are infringements
of our Patent.

Send for_circular

y of our Patent.
08S.,

‘West Meriden, Conn.
New York, 27 Beekman st.

IMPORTANT

0 MACHINISTS.—The Best Metal for all
Machine Uses i8 the MARTIN STEEL, made b

THE NEW JERSEY STEEL AND IRON Co, Trenton,N.
This steel 18 made by an entirely different process from
any other, and is tougher than wrought iron. It can be
turned without annealing, being entirely free from hard
spots. Every one who uses it pronounces it just what
tgey have long wanted, for a multitude of uses, such as
Crank Pins, Lathe S pindles and Screws,Cotton Machine
ry Rollers, Saw andp Fan_Spindles, etc., etc. _Also, par-
t{cularly adapted for Firebox Plates. Prices Low. Send
for rurt?;er information,or a sample,stating use to which
it is to be applied.

ODELS,PATTERNS, I;])%P]:JhRI%\itEl\tI ’ggL,

and other machinery, Models for the Paten ce
Duilt to order by HOLSK 5 MACHINE CO., Nos. 58,530,
and 532 Water st.,near Jefferson. Refer to BOIENTIFIO
AMERICAN nfiice. u

CH
stitch” alike on both sides, and is fullyli
The best alx(xdt ehgﬁgest Family Sewing Machine
the market. ress
i JOHNSON, CLARK & CO.,
Maes.; P rgh, Pa.; C
8t. Louls, Mo.

TEAM Gauges,large assortment,self-testing,
& original Ashcroftsteam gauge.E.H.Ashcroft,Boston

GENTS WANTED %?}25 A MONTH)
by the AMERICAN KNITTING MACHINE CO.,
oston, Mass., or St. Louis, Mo.

INEGAR.—How Made from Cider, Wine
Molasses, or Sorghum in 10 hours, without using

drugs. For circulars, address . 1.
& 'Vinegar Maker, Cromwell Conn.

MACHINISTS.

Illustrated Catalozue and Price List o fall kinds ot small
Tools & Materials sent free to any address. GOODNOW
& WIGHTMAN, 28 Cornhill, Boston, M ss.

AT.COLLAR-STUDand Tie Holder.
slottet’lr g?ﬂtl).

, 11, or

oopsof *snap " ties lock fast in the
eél iold—plnted. Mailed for 50 cts.

Agentswanted. WiILLIAM, HartfordConn.

Andrews’ Patents.

Noiseless, Friction Grooved, Portable, and
Warehouse Hoisters.
E or lem-é: tMthlii ﬁl‘g rtslnarry Holsters.
mo) ur afe 0! o
Osc; .18. ng il:ll nes, Dyouhle and Single, half to
-Hor OWer.
Centrifugal Pamps, 100 to 100,009 Gallons
r Msnnte, Best Pumps in the World, pass
Kfud. Sand, Gravel, Coal, Grain, etc., with=

A?lui?ﬂégg'im le, Durable, and Economical,

or Circalars.
Send M. . ANDREWS & BRO.,
411 Water street, New York.

UERK’S WATCHMAN’S TIME DE-
TECTOR. — Important for all 1a ge Corporations
and Manufacturing concerns — capable of controlling
with the utmost accuracy the motion of a watchman or
atrolman, as the same reaches different stations of his
eat, Send for a Circular, . E. BU
0.Box 1,057, Boston, Mass.

N. B.—This detector 18 covered by two U. 8. patents.
Parties using or selling these instraments without autho-
rity from me will be dealt with according to law.

» Best In the World —

l I S PIANO CO.NY. Sen:son ?r(al:Seeo{nrge $290'

- L3 b3 cut and terms in Scientific Amerlcan, Oct. 1st, 1870.
WOODBURY’S PATENT

Planing and Matching

and Molding Machines,Gray & Wood's Planers,Self-oiling

8aw Arbors, and other wood working machinery.
8.4, WOODS, <2'31 Liberty street, N. Y.;

Bend for Circulars. 67 Sudbury street, Boston

ORTABLE STEAM ENGINES, COMBIN

ing the maximum of eficiency, durability and econ.

omdy, with the minimum of weight and vrice. They are

widely :ﬁld favorably Xnown, morethan 750 being in

use. warranted satisfactory or no sale. Descriptive
circulars uentoné nﬁ%llAcntlon. Addre:

o DLEY & CO.
46 Cortlandt st., New

York.
URDON IRON WOEKS.—Manufacturers
of Pumping Engines for Water Works, Hizh & Low
ressure Engines, Portable Engines and Boilers, of all
kinds, Sugar M!lfs. Screw, Lever, Dr?ﬁi & Hydraulic
Presses, Machinery {u general. HUBBARD & WHITTA -
KER, 102 Frontst., Brcoklyn.

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest improved Pstent Dan
{els’ and Woodworth Pl; g Machines, Matching, Sash
and molding, Tenoning, Martising, Boring, Shaping Ver-
tical and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll S8aws, Rallway, Cut-off, and Rip-saw Ma
chines, Spoke and Wood Turnin Lathes, and various
other kinds ot Wood-working Machinery, Catalogues
and price lists sent on application. Manufactory, Wor-
cester. Maes. W rehouse, 107 Liberty st.New York. 17 t

YHE WOODWARD STEAM-PUMP MAN
UFACTURING COMPANY, Manufacturers of the
Woodward Pat. lirproved Safety Steam PumP and Fire
Engine, Steam,Water,and Gas Fittines of all kinds Also,
Dealers in Wrought-iron Pipe, Boiler Tubes,etc. Hotels,
Cburches, Factories,& Public ﬁundmgs.HeMed by Steam,
Low Pressure. Woodward Building, 76 and 78 Center st,
cor, of Worth st, (formerly of 77 Beekman <t.) N,Y. All
peartics are hereby eautioned against infringing the Pat,
Right of the above Pump. G..M. WOODWARD, Pres’t

Niagara Steam Pump.

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

tio
K Cn.

D‘—-(-;

88
Lawrence, Mass.

IRON"

TTIILITE = wmeesss

Brams & G/IRDERS
THE Union Iron Mills, Pittsburgh, Pa. The

attention of Engineers and Architects is called to

our improved Wrought-iron Beams and Girders (patent-
ed), in which the compound welde between the stem and
flanges, which have proved so objectionable in the old
mode of manufacturing, are entirely avoided, we are
repared to fui nish all sizes at terms as favorable as cen
ge obtained elsewhere. For descriptive lithograph ad-
dressthe Union Iron Mills. Pittsbureh, Pa.

ORTABLE AND STATIONARY STEAM

Engines and Hoisting Engines. A good article at

low prices, Every machine warranted. Send for de-
scriptive Price List. H. B. BIGELOW & CO.

PLATINUM.2X RAYI-‘IOI;,
Independent Steam

® 25 Bond st.. N. Y.
BOILER SUPPLY.
OR

Feed Pump.
RELIABLE FOR HOT OR

COLD WATER

Circulars sent free. COPE & CO.
No. 118 East 2d st., Cincinnatl, O'hio

WIRE ROPE

of every description for
MINES, PLANES, STAYS, BRIDGES, etc.,
Best Quality and at Lowest Rates.
POWER TRaNSMISSION by WIRE ROPE. Plans
prepared and contracts made.
C. W. COPELAND, 64 and 66 BROADWAY, N.Y.

REYNOLDS PAT. FRICTION

HOISTING NAGHINES

Have no equal for alt ll\:avy and raptd holstln%; adapted
for the use of Mines, Inclined planes, Ships, Docks, etc.
Ali sizes on hand.

ReYNOLDS’ IMPROVED MINING PUMPS, speclally de-
signed for mire draining ; adapted to any depth, quanti-
ty, or location. Made to order.

IvPROVED WOOD-LINED SHEEVES for wire rope.
Also, Machinery for transmigsion of power to great dis-
tances by means of wire mﬁe.

DELAMATER TRON WORKS,
Foot West 13th st., New York.

EAR’S VARIETY MOLDING MA-

0., Manu-
and Iron

(13

CHINE,—A. S, & J, Gear & 5}
facturers ; also, dealers in all kinds of Woo
Working Machinery, Beltixﬁg. etc. Address,

5GYSUDB RY ST., BOSTON, MASS.

HE ROTARY HYDRAULIC GOVERNOR
on Iron Water Wheels, gives speed equal to best
steam-power; will instantly control all_wheels under
any per cent of variation. nlimited Warrant&' given.
SILVER MEDALS awarded. Send torcircular. GILLES-
PIE GOV. CO, J. S. ROGERS, Tr., 19 John st., Boston.

RAILROAD GAZETTE.

The Railroad Man’s Paper.

Tustrated News & Operation,
Weekly Engineering,
Quarto Reports,

Journal, Management,

24 Pages. a B ( Advertiging.

A. N. KELLOGG, Publishcr,
TerMs: $3perAnnum.] 101 Washington St., Chicago
8F~ Will be Four Dollars afrer January 1,1871. &3
$§a of the most valuable monthly publications ot
the . Send $3 for the BUILDER, and get in addition
the splendid premium of Ritchie’s Irving,a fine stee

engraving, size 24x82. HAS. D. LAKEY Publisher
151 and 158 Monroe s8t. Chicago.

ASON’S PAT'T FRICTION CLUTCHES

are Manunfactured by Volney W.Mason & Co., Prov
idence, R. 1. Agents R.BROOKS & CO., 123 Ave. D, New
York - TAPLIN RICE'& CO. Akron,Ghio 16 tfeow

—THE AMERICAN BUILDER—One

HINGLE AND HEADING MACHINE—

Law’s Patent with Trevor & Co.’s Improvements
The Simplest and Best in use. _Also, Shingle, Heading,
and Stave Jolntere,E%unllzers.Headlng Turners, Plan ers
etc. Address REVOR & CO.. Lockvoort, N.Y.

00D & MANN PORTABLE ENGINES

and Lane’s Patent Circular Saw Mills are the
cheapest and best. Send for descriptive price list.

C. ED. COPELAND, 42 Cortland st., New York.

ILICATE OF SODA, IN ITS VARIOUS

forme, manufactured as 8 sﬁecmtg, b% Philadelphia
Quartz Co., 783 South 2d st. Philadeiphia Pa.

ENOCH MORGAN’S SONS’ 1809
SAPOLIO,

For General
Al Household Purposes
IS BETTER AND CHEAPER, THAN SOAP.

STEAMHAMMERS, STEAMENGINES
GAS MACHINERY, SUGAR MACHINERY

ESTB.

ATHE CHUCKS—HORTON’S PATENT
—from 4to 86 inches. Also for car wheels. Address
K. HORTON & 80N Windsor Locks Conn,

© 1870 SCIENTIFIC AMERICAN, INC.

MERRICK & SONS,

PHILADELPHIA, PA.
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Advertisements.

Advertisements will be admitted on this page attherateof
81°00 per tine. Engravingsmayhead advertisements at
the same rate per line, by measurement as the letter-
vress.

Messrs. S. D. & H. W. SMITH,

MANUFACTURERS OF

The American Organ

would inform the public that, while they are endeavor-

ng with the best light they have to sustain the reputa-
tion of their instruments, and to make them in every
way more attractive, they

DID NOT INVENT

The PiPEs OF PAN,not even the JEWSHARP nor did
they serve an apprenticeship with TuBAL CAIN *{n-
structor of every artificer in brass and iron.”

They have, however, *‘voiced” organ reeds, with a
nicety that others have been glad to imitate, not equal
f ora great many years, and long betore any rival firm

n this part of the world had puzzled over the process.

The fortunate person that has in late years* invent-
ed” the “voicing" of reeds, as has been absurdly
claimed, must have accomplished a feat like that of the
witty “AUTOCRAT,” whoin speaking of picturesque and
oat-of-the-way nooks in Boston, says that ke was the
original discoverer of Myrtle Street!

Although the Messrs, Smith have no

Patented Nowvclties

to offer,t hey beg leave to state that they, many years
ago, originated the * IMPROVED TUBE BOARD” and
‘ REBONANT AIR CHAMBER,” now pregsed into service
as “novelties ” elsewhere.

The value of these improvements 18 now fully attested by
the efforts aof others to flich the credit.

Every essential element of the Reea Organ is now open
to the use ot every bullder. There is no secret, nor
mystery—nothing bes thorough, intelligent artistic work.
‘Patented Improvements” are * springes to catch
woodcocks.”

The American Organs contains all the valuable fea-
tures thus far contained in reed instruments.

Having the longest experience of any' Eastern
House, an'd possessing unsurpassed advantages for
manufactare, the Messrs. Smith solicit the most rigid
comparison inregard to

Tone, Solidity ot Construction, and

External Elegance.

Desirous of meeting the popular demand for a good
Instrument at a LOwW PRICE, they have made afew NEW
STYLES, with all solid excellencies and in cases of

NEW AND TASTEFUL DESIGNS,
At Prices ranging from $100 to $200.

&~ These instruments cannot be surpassed by any
of their class, either in quality or beauty.

27 An elegantly Illustrated Circular,containing de-
scriptions and prices of over 80 styles, will be sent,
postpaid, on application.

S.D. & H. W. SMITH, Boston, Mass.
PHOTOGRAPHY, In all its Branches, may

be acquired by any intellizent person from the

** Comnlete Photographer.” Sent to any address for one
dollar ($1) American money. B.K.SMITH,

Drawer 15, Seaforth, Ontario.

A Rare Ghanee for

MANUFACTURERS.
For Sale or Rent.

LARGE MANUFACTORY & WATER-
power in the flourishing village of S8enaca Falls,

.Y. The “ Oak Pail Manufacturing Co.,” for the con-
venience of procuring white oak lumber, have removed
their manufactory to Belmont, N. Y. The premises late-
1y occupied by them are now offered forsale at a 2reat
bargain. This property has a frontage upon the Seneca
River of about 300 ft., with an average depth from Wall
st. of about 100 ft., with a permanent and never-faiiing
supply of water for six runs ot stones. While most of
the streams throughout the country have failed, or par-
tially failed, during the present dry season,the volume
of water flowing through the Seneca River has been
abundant and uniform, scarcely varying during the
whole season.

The main building is a very substantial structure of
stone, brick,and wood, filled in witn brick,and plastered
upon the !nside, is 95xi4 1t., ha ving 8 high and well-light-
es stories, with attic and belfry; a brick l-story exten-
sion,with metal roof, 40x22. A new double turbine water
wheel, of 5-H. P., has‘just been put in, with a powerfal
fire numg attached, lines of shafting, with pulleys, in
each of the lower stories ; 2 dry houses, a store-house, a
packing and shipping house, a jumber shed,with shingle
roof, about 200 ft.long; an office with two rooms. All
the buildings are new,well painted, and in perfect order,
and the whole premises securely inclosed. For further
particulars apply to . C,

Gold Pens

OR THE BEST GAGE LATHE IN THE

werld, for turning Broom, Rake, Hoe. and Fork

andles ; a'lso. Nulled Bedstead Work, Chalr Stuff; etc.,
address T. R. BAILEY & VAIL, Lockport, N. Y.

L. L. SMITH, 6 Howard st.,, New York.

Nickel Plater.

First Premium at the late Fair of the American Insti-
ute. Licenses (under the Adams Patents), granted by
‘the U. N. Co., 17 Warren st., New York.

DIAMOND DRILL,

PPLIED TO QUARRYING, BLASTING,
and Excavating Machines SOLELY, by
ULLIVAN MACHINE CO., Claremont, N. H.
§#~ All persons are cautioned agairst parchasing or
“mf machiges applying the SOIis Head Diamond
Drill, since all such infringements of our patents will
be prosecuted.

AT. SOLID EMERY WHEELS AND OIL

Repointed. Price 50 cents,

Enxml to new. Warranted. LEWISH.
MARTIN, 418 Chestnut st., Phil’a, Pa.

STONKS, for Brass and Iren Work, Saw Milis, and
.!dze Tools. Northampton Emery Wheel Co.Leeds Mass

138 & 140 1 ( 138 & 140

Fulton Street, FREEM AN & BU { Fulton Street,
NEW YORK. I { NEW YORK.
VERCOATS, $6. . INTER SUITS, $12.
vercoats, 10|  Cl0thIDg  Warehonses. VW INTER SULTS, $15.
VERCOATS, $15. — VVINTER SUITS, $20.
VERCOATS, 820 prties sitcituid iy, T iiiacih \ATINTER SUITS, $30.

)VERCOATS, 825- g:gg;llgggn. for all ages, and all classes and INTER SUITS, 340.
VERCOATS, 830.| Orders by Lettors. The cpey and acce \\/ INTER SUITS, $50.
VERCOATS, 835.[part of ihe country to order Clothing direcs| JR0YS SUITS, 6.
VERCOATS, $40, |1z xosr $xarzor 517 atiaiavie. | 20YS' SUITS,  $10.
VERCOATS, 850,/ 2, for el S e bne e BoYS SUITS,  $15.

on application by letter.

SAW MILLS.

ORRISON & HARMS’ IMPROVED MU-

ley Saw, Hanjzl%gs are the best in the world.
MORRISON & HARMS, Allegheny City, Pa.

RUMPFF & LUTZ,

MPORTERS & MANUFACTURERS OF
Aniline Colors and D{esmﬂ‘s; Colors for Paperhang-
ers and stainers. Reliable recipes for Dyeing and Print-
ing on Silk. Wool,and Cotton. All new improvements
in the art of Dyeing, and new Colors are transm itted to
us by our friends in Europe, as soon as they appear.
42 Beaver st., New York.

RON PLANERS, ENGINE LATHES,

Drills, and other Machinista’ Tools, ot Snperior Qual-
ity, on hand and finishing. ¥or sale Low. ﬁor Descrt
tion and Price, address E(W HAVEN MANUFAC’I‘U&
NG CO..New Haven, Conn 5 4f o8

6~ SCHLENKER'S -PATENT 0,

BOLT CUTTER

|

NeEw INVENTION. . ADDRESS,
HowaRD IRON Works, BurraLo.N.Y.

THE IMPROVED

-WILSON

SHUTTLE &
SEWING MACHINE

for simpliecity, du-
rability & |)X:Ill ty
stunds unrivaled! For
stitching, hemming,
tucking, fellim];. quilt-
ing, cording. binding,
DN AR s braiding,gathering, ga-
N TN (h(le;ing and sewing on
athers, 118 unexceiled !
Y& AGLNTS WAN'I‘ED%:). every County in tho
United States where we Lave not one already employed.
Tor particulars address Wilson Sewing Machine Co.
Cleveland, 0.; Boston, Mass., or St. Louis, Mo, -

THE

Tanite Emery Wheel.

Does not Glaze_Gum, Heat, or Smell. Address
THE TANITE C

stroudsburg, Morroe Co., Pa.

STEAM ENGINES INDICATED.
HOWS amount of water used, Horse-power,
action of valves, triction. Mechanical drawings
HENRY L

and estimates. .B EY.
Engineer, 9 Libertyst.,N. Y.

2d-Hand Machinery for Sale Cheap.

9-ft. Planer. Price,
8-ft. Planers. **
ﬂ " [

500,
6-ft. o
2 6-ft. Lathes, 20-in. swing, nearly new. Price, $75.
2 6-ft. ¢ 154n. « ¢ b 240.
1 25-horse power Stationary Steam Engine. Price, $450.
16 o o “ 3150,

H. B. BIGELOW & CO.,
New Haven, Conn.

THEA NECTAR
A PURE

BLACK TEA!

WITH THE

Green-Tea Flaver.

‘Warranted
TO SUIT ALL TASTES.

Water Wheels.

ARREN’S

NEW GRADUATING TUR-
BINE.

wherever tried no others are used. 8end
for circular of1870. A. WARREN, Ag’t,
81 Exchange st., Boston, Mass.

ENGINES,
Tools, Machinery. ete,

IW
FOR SALE

THE NOVELTY IRON WORKS,

FOOT OF EAST 12TH St, N. Y.,
EMBRACING
ENGINES, PLANERS, LATHES,
SMITHS’ AND BOILER MAKERS’ TOOLS,

And Machinery and Patternsof the most approved kinds,
etc, etc. Also,

HIGH-PRESSURE ENGINES, partly finished.

2 STEVENSON'S PAT. TURBINE WATER WHEELS,
66-in. diameter, and

MARINE BEAM ENGINE 66-in. by 10-ft. stroke.
JNO. S. SCHULTZE
Receiver of the Novelty Iron Works.

§# Send for Catalogue.
New York ,Oct. 29, 1870.

AEA'NECTAR]

¥

S

Reynolds’
Turbine Water Wheels.

The Oldest and Newcst. All others
© onI( imitations of each other in
¥ thelr strife atter complications to
confuse the public. We do not boast
butquietly excel them all in staunch
.58 rellable, economical Eower. Beau-
o tunlgoa.mi)met free. GEO.TALLCOT,

H Liberty st,New Vork.

Gearing Shafting,

WIRFE ROPE.

JOHN A. ROEBLING’S SONS,
ylannx' acturers, Trenton, N. J: ..

FOR Inclined Planes, Sta.ndm% Ship Rigging,
Bridges,Ferries.Stays or Guys on Derricks & Cranes.
riller Ropes, Sash Cords of Copper and Iron, Lightning
Conductors of Copper. hSﬂecm attention civen to hoist-
ing rope of all kinds for Mines and Elevators. Appy for
circalar, giving price and other information. Send for
amphlet on Transmission of Power by Wire Ropes. A
arge stock constantly on hand at New York Warehouse

No. 117 Liberty st.

HE ONLY FAMILY KNITTER MADE

that fills the bill, Send for c}lrculurs and samples to
LAMB KNITTING MACHINE M’F'G CO.
Chicopee Falls, Mass., and No. 2 Clinton Place, N.Y.

EMPLOYMENT.
$25

A MONTH with Stencil Dies. Sam-
ples free. Address
8. M. SPENCER, Brattleboro, Vt.

The fact that this shafting has 75 per cent greater
strenzth,a finer finish,and is truerto gage,thanany other
in use, renders it undoubtedly the most economical. We
are algo the sole manufacturersofthe CELEBRATED CoL-
LIN8 PAT. CouPLING and furnish Pulleys, Hangers, efe...

of the most approved s)trges. Price lists mailed on ap-

plication to JONES & LAUGHLINS,

120 Water st., Pittsburgh, Pa.
¥ Stocks ot this shafting in store and for sale &

FULLER, DANA & FITZ, Boston, Mass. GEO. PLAC

& CO., 125 Chambers st.. New York.

Newspaper
Advertising.

issued, con-

A Book of 125.closely Xrinted paﬁs, latel
tains a list of the best American Advertis F Mediums.
giving the names, circulationg, and full particulars con-
cerning theleading Daily and Weekly Political and Fana-
{ly Newspapers,together with all those having large ch-
culations, published in the interest of ion, Agricul-
culture, Literature. etc., ¢tc. .Every A vertifer, wnd.
every person who contemplates becoming such will ind
this book of great value. Mailed free to any addreas on.
receipt of 25¢.

EO. P. ROWELL & CO,.,
Publishers, No. 40 Park Rcw, New York.
The Pittsburgl (Pa.) Leader, in its issue of May?9,1870,

says:

“The firm of G. P. Rowell & Co., which irsues this in-
teresting and valuable book, is the larzest and best Ad-
vertising Agency in the United States,and we can cheer-
fully recommended it to the attention of those who de-
sire to advertise their business scientifically and sys=
tematically in such a way: that is, 8o as to secure the
largest amount of publicity for the least expenditure of’
money.”

WM. WRIGHT & G0,

NEWBUGH, N. Y.,
BUILDERS OF WRIGHT'S PATENT

Steam Engine,

WITH

Variable Cut-Off,

Are now Pregm-ed to take Orders. The work will be
done under the immediate direction of the Inventor.

E M,
'TBAD AR'(. are -guaranteed superior to $ny
{“i'l in the market, and sent out om
rial,
Price list upon application.
UNION STONE 0O.,

32 Remberton Square,
Boston, Mass

OLID EMERY WHEELS

PATENT IMPROVED

From
FERRIS & MILES, 24th and

OOLEY'’Q
¥ ﬁKIE AST, 8

EST‘

POWDER

TRY 1T, SOLD BY GROCERS

Iron Planers, Slide

ATHES, Bolt Cutters, Upright Drills, Uni-
versal Chucks, etc. A complete stock on hand.
CHAS. H. SMITH, 185 N. 8d st.,Philadelphia.

1

N

PR

© 1870 SCIENTIFIC AMERICAN, INC.

T. V. Carpenter, Advertising Agent. Addrees

heg;ftel:, Box 718, New York city.
Safety

Harrison ;7%

First-class Medal, World’s Feir. London, 1862.
And American [nstitute Fair, New York, 1863

Over 1,000 Boilers in Use.

- Weston's Patent Differential
PULLEY BLOCKS.

75.000 IN USE.

Address

HARRISON BOILER WORKS,
Philadelphia, Pa.

or_JOHN A, COLEMAN, Agent,
110 Broadway, New York, and 189 Federal st., Boston

DOYLE’S

PATENT DIFFERENTIAL

Pulley Blocks.

The celebrated Doyle Blocks have taken Premiums
over the Dxﬂ‘erentislﬁlocks otall other mak<rs at every
Fair where they have been exhibited at the same time.
WHEN YOU BUY,8EE THAT THE BLOCKS ARE MARKED J.J.
DOYLE. Pat'd Jan.8,1861. All others are infringements.

SAMUEL HALL'S SON & CO..
SOLE MANUFACTURKRS,

229 West 10th st., New York.

Mill Work. The

HEAVY CASTINGS sfiwes5ie"Co

Steam Engine Builders & Founders, New Haven, Conn.

McNab & Harlin,

Manufgcturers ot
‘Wrought Iron Pige and_Fittings, Brass Cocks, Valve
Gage Cocks, Whistles, Water Gages, & Oil Cups, Har-
lin’s Patent Lubricator, Plumbers’ Brars Work,

Getty’s Patent Pipe Cutter, Getty’s Patent

roving Pump gnd Gage. No.86
John s?.,‘New York.

American Saw Co., Mannfactarers of

For Forge and

And Perforsted Circular, Loug, and Hand saws. Also
Solid Saws of ull kinds, No1,F erry st.,cor.Gold st.,New
York. Branclh Ofiive for acific coast, No. 606 Front st.

Working Models

And Experimental Machinery, Metal or Wood. made
order by J. F. WERNER 62 Centerst.,N.Y.

The WATCHES made by the
New York WatcH Company
Are the BEST & CHEAPEST.

Factory, Springfield, Mass.

San Franelsco, Lal.

Ask to See Them.

HOUSEHOLD MAGAZINE con-
g tains in every number oue comvlete
%rlze story valued at $100. Forty pages

early 81. Sold by News dealers at 10
8plendid Preminms. $300 cash to be

of other matier,
cents per copy.
awarded for prize ¢ nbss. Specimen copy free. Address

8. WOOD, Newburgh, N. Y.

PAGE'S
Patent Tarned Belting

Runs 25 per cent more mmhlner{, is nearly twice a8
strong, and wears 50 per ¢. longer than any other. Send
for cirenlar containing price 118t and discounts.

Page Brethers, Sole Manuf’rs, Franklin, N. H.

REMOVAL.
Steam Sung)er-Heater.
Libe;

(Carvallo’s) to Tty street.
Important Improvements and Reduced Prices.
Call or send for a Circular.

Magic Lanterns
AND STEREOPTICONS ¢

ot every description and the largest collection of slides
in the United states. Send for catal ogue.

W. MITCHELL MCALLISTER,

T8 Chesnut street, Philadelphia,

T GREATLY REDUCED PRICES.—

Mathematical Instrumentsot German Swiss, and
rench manufacture.

Chesterman’s Tape Measures,

Ot Steel and Linen. Transits. Levels Comgass Drawing
Materials. JAMES 'W. QUEEN & CO.,
924 Chestnut st.. Philadelphia. No.5, Dey st.,.New York
Priced & illustrated Manual of 112 pages on application.

London....... Jeeseee.e i00.. 48 Cannon street.

KOHNSTAMM,
Manufacturer ot

"ULTRAMARINE,

And Importer of h, ¥rench, and German’ Colors
aints, and Artists’ Mate: jals, Bronzes, and Metals. No
100 Chambers st., bctween Broadway,& Church st., N.Y

Pa.

'THE

Scientific American.

A Weekly Illustrated Journal.
DEVOTED TO
Science, Mechanics, Inventions, Chem
istry, and Manufactures.

TERMS ;—Single Copies,one year,83 ; Six months
81 50 ; Four Months, 81. To Clubs of Ten and Up
wards. 82 50 each per annumn.. Address

MUNN & CO.,

37 Park Row, New York,

THE SCIENTIFIC AMERICAN is printed
with Ink furnished by CHAS. ENEU JOHNSON &
CO., Tenth and Lombara sts.,, Phil’a. 59 Gold cor Anp

st., New York





