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A LARGE STEAM CRANE.

Messrs. Appleby Brothers, of London, England, have sent
to Vienna three steam cranes, for three, five, and seven tuns
respectively, of the same general design, the difference be-
ing only in proportion. We illustrate the Iargest of these
cranes, in which, as in the others, the carriage is cast in one
piece, the horns being provided with bearings for the travel-
ing wheels. The central post is of wrought iron, and the
top of the carriage is recessed for a spur wheel fitting on the
column, and made fast or loose with it, and there is a raised
roller path truly turned on the outer edge of the recess. A
base plate, fitted with three friction rollers, revolves on the
central column, two of the rollers being placed directly be-
low the jib, and one at the back to take the weight of the
boiler and tank. The engines are carriéd on this base plate
in a pair of A frames, the feed water tank and the boiler be-
ing placed some distance from the center of the crane post,
and forming a counterbalance to the weight to be lifted. The
boiler is vertical, and is fitted with two cross water tubes,
which system, although not so economical as the multitubu-
Jar as regards fuel, works out better in practice, as cranes are
80 often fed with the worst kind of water. The work is done
with a pair of direct-acting steam cylinders placed slightly
on the incline, one outside each side frame, the crank pins
being fitted into a pair of balanced disk plates. Inaddition
to the usual lifting and turning motions, each crane has a
neat arrangement. for traveling by steam and for altering
the radius of jib by the same agency.. The engine shaft be-
tween the side frames carries a bevel wheel made fast or
loose on the shaft by means of a toothed clutch, for driving
an oblique worm shaft gearing into a tangent wheel on the
derrick chain baxrel for raising or lowermg the jib, the worm
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wheel securely locking the jib in any position. A broad spur
wheel is geared on the crank shaft, and works a narrow wheel
below it on a weigh shaft, which has a small crank pin at
each end equal to the stroke of the slide valves, The nar-
row wheel can be moved by a hand lever laterally about four
inches on a spiral feather, thus reversing the valves for run-
ning the engines in either direction. This arrangement an-
swers well, and is found to be ‘more durable than a link mo-
tion. A pair of spur wheels are placed on the left side of
the crank shaft, and which gear into wheels on the counter-
shaft below, One pair of these wheels are of equal, and the
other of unequal, diameters, and either pair can be made
drivers by means of a double tonthed clutch. Provision is
made for working the citane by hand if necessary through
this shaft, which also carries a set of bevel wheels and double
friction cones for driving the slewing and traveling motions.
Asg this shaft has two speeds communicated to it from the
engine shaft, it will impart two speeds to the slewing and
traveling motions. The mection from this set of wheels is
transmitted through a train of wheels to the spur wheel on
the column, and wi:ich is twice the depth of the pinions
gearing into it. The pinions are placed at different hights,
so that the slewing pinion clears the pinion driving the tra-

veling gear, and which is fixed. To travel the crane the body

is fixed to the carriage, and the wheel, revolving on the crane
post, drives the traveling motion. The friction cones are
operated by an eccentric lever, and can be thrown in contact
while the engine is running, the jib being put in motion
gradually -#ithout slack. On the cones being reversed, they
act as a brake, and arrestthe motion of the jib. A pinien
sliding on a feather in and out of gear, with a spur wheel on
the barrel shaft, conveys the lifting motion from the coun-
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tershaft. This pinion is withdrawn for lowering, and the
descent of the load is controlled by a strap brake worked
from a foot lever, which is fitted with a pawl and ratchet, so
that the load can be left suspended at any point of its de.
scent.

As the slewing motion can be put into action through
the cones while a load is being raised or lowered, a consid-
erable saving of time is effected. It will be seen that the
speeds o. working are in direct relation to the loads; as
‘many as 60 or 70 loads may be lifted and turned round in an
hour with the quick speed, while heavier loads, which neces-
sarily require more time to manipulate, are dealt with at a
correspondingly lower speed.

The details of construction, says E’ngmeemng, to which
journal we are indebted for the illustration, are well carried
out in thege cranes, which are well got up, without the su-
perfluous finish too often given to machinery for exhibition.

One of these machines did good service in unloading and
transporting the heavy machinery sont to Vienna from En-
gland.

Clarifying Beer,

Of the thousand and one methods proposed for this pur-
pose, one of the latest is that of Mr. Garton, and consists in
the use of phosphate of lime. The process is as follows: A
very concentrated solution of phospbate of soda is first put
‘into the wort, and then gypsum or chloride of calcium &nd
slaked lime are added. Instead of the soda salt, phosphoric
acid or some Soluble phosphate of lime may be employed.
This clarifier can be used at any stage of the process, either
before or after fermentation. The same process is also re-
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commended for other fermented liquors.
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STEAM CRANE AT THE VIENNA EXHIBITION.
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TRIUMPH OF AMERICAN HARVESTERS IN AUSTRIA--
THE ENGLISH EXHIBITORS BACK OUT OF THE
COMPETITION,

The result of the trials of the mowing and reaping ma-
chines, recently held at the Vienna Exposition, is a substan.
tial and unequivocal triumph for the American inventions.
‘We print elsewhere a full account of the experiments, ex-
tracted from the page of our English contemporary Zngi-
neertng, a report which we have purposely selected in pre-
ference to many at hand from American correspondents, in
order that our readers may have before them the acknowl.
edgement of the victory as dictated by the mosb adversely
prejudiced of all observers.

It will be noted that the tests were confined to American
machines in a large majority—in fact, we might add, exclu-
sively, for the German devices entered were merely German
imitations of English copies of American originals, The
British manufacturers were conspicuous by their absence,
declining to compete for no reason that we are able to dis-
cover, other than that, after comparing their machines with
those from this country, they considered their defeat a fore-
gone conclusion. Their machines, presumably of the best
types made, were entered for competition; and according to
their own showing, the circumstances of the trials werepar-
ticularly favorable for them. But in spite of all their facili-
ties for improved construction, in spite of their much vaunted
progress in agricultural machinery, and in spite of medals
and honors innumerable, won in domestic expositions, the
English makers have fairly and squarely backed down, and
this on a simple inspection of the American exhibit.

Engineering makes an ineffectual attempt to gloss over
the fact by disparaging the nature of the trial and conse-
quently the ability of our machines to perform difficult
work ; but conveniently forgets that the same conditions
were free to the devices of its own country. It seems to usthat
it would have been much more just and fair for the English
exhibitors to have taken part in the ordeal, and sustained, if
need be, an honorable defeat,rather than to permit the inferi-
ority of their products to stand publicly confessed by a de-
liberate and cowardly withdrawn from the contests. The
part taken by our contemporary in decrying an honestly won
success is neither generous nor graceful, nor is the clumsy
subterfuge of ignorance, manifestly advanced in order to
avoid a candid admission of superior merit, one worthy of a
journal supposed to be upright and unpre]udlced in its
opinions and dealings.

TOWING SAILING VESSELS.

““ Suppose a tug tows a sailing vessel at the rate of three
knots an hour: would the vessel be propelled at the same
speed, if the engines and propeller of the tug were placed in
her?’ This is a question recently asked by one of our cor-
respondents; and we propose to give the answer at greater
length than would be convenient in the columns devoted to
‘¢ Answersto Correspondents.”

‘When a vessel moves through the water, it encounters re-
sistance: 1st. The resistance of the midship section, which
is induenced by the form of the bow lines, it being a well
known fact that a wedge-shaped body is more easily forced
through the water than a blunt ended one with the same
immersed cross section. 2nd. The skin resistance, which
depends upon the amount of immersed surface of the vessel.
Both forms of resistance are also dependent zpon the speed
of the vessel, the resistance offered by the water to the ves.
sel’s passage varying about asthesquare of the velocity. It
will be seen, tuen, that however the vessel is forced through
the water, whether by power applied at the bow, such as
the action ofa tow rope, or by the motions of a wheel con-
nected with itself, there is a definite amount of resistance to
be overcome, to produce any given speed. If the vessel is
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being towed by a tug, the motive power must overcome the
resistance of the tug, in addition to that of the vessel; so
that, if the engine and propeller were removed from the tug
to the vessel, the resistance to be overcome would be lessened
by the amount offered by the tug. It does not follow, how-
ever, that the vessel would go faster than before, oreven as
fast, under these new conglitions. The propeller works in a
yielding mediuvm, and does not utilize all the power imparted
to it by the engines. Part of the power goes to propel the
vessel, and part is expended on slip, which produces no use-
ful effect. It is well known that the propeller must be
adapted to a vessel; and it might happen that, in changing
the machinery from the tug to the sailing vessel, we shonld
give the latter a propeller that was not suitable; so that the
slip of the wheel would be increased, and she would not go
as fast as before, with the same expenditure of power. In
general, the propeller would not be adapted to its new po-
sition, for there is ordinarily a great difference in the hulls
of steamers and sailing vessels. Tug boats, as usually con-
structed, have another advantage over sailing vessels, in
their capacity for utilizing the power imparted to their
wheels. Our readers have doubtless noticed that the sfern
of a tug is constructed tooverhang the immersed hull. The
effect of this projection is to partially confine the water
thrown up by the propeller in its revolution, tLus creating a
more solid medium for the action of the screw. The under
part of the overhanging portion is also made in the form of
an inclined plane, and the effect of the concussion of the
water thrown up is to force the tug ahead. If the propeller
were transferred to the sailing vessel, and given the same
immersion as before, the loss of this overhanging portion
would be perceived at once by the increased slip. We con-
clude, then, that, under the ordinary circumstances which
occur in practice, the effect of changing the motive power

921 and propeller to the sailing vessel would be to decrease the

speed. It may be interesting to consider whether there are
any conditions under which this transfer could be made to
advantage. ’

Suppose the tug were secured behind the sailing vessel so
as to form virtually an addition to the length of the latter:
it is evident that it would propel the vessel quite as well as
if it were in advance, and employed a tow rope. Now con-
ceive the stem of the vessel to be cut down, so as to be ex-
actly situilar to the stem of the tug, and a transfer of ma-
chinery to be made. Then it is reasonable to assume that
the propeller would be as effective as before,.and that the
vessel would now go somewhat faster, since the resistance
to the motion of the tug would no longer be encountered.

We do not thiuk that this matter has ever been investiga-
ted by actual experiment. We have endeavored to lay down
clearly the principles governing the case so as to point to
reasonable conclusions. As our readers know, however,
stubborn facts have often overturned many finely construct-
ed theories, which were defective on account of not noting
all the data; and we do not claim to give an infallible opin-
ion. The question under discussion has been often pro-
pounded, eliciting a variety of answers; and we have thought
it well to treat the matter somewhat at length on account of
the many interesting points involved in its consideration,

LIGHTNING RODS. .

Perhaps one of the most fruitful sources of mischief is
found in the practical application of imperfectly understood
or incorrectly interpreted scientific theories, Inventors are
not unfrequently misled by what they take to be scientific
truths, because their understanding of them squares with
some favorite idea. Takean illustration. Notwithstanding
the reiterated statement, in the SCIENTIFIC AMERICAN and
other exponents of practical science, that it is impossible to
utilize water as a fuel, because it takes as much heat to de-
compose it into oxygen and hydrogen as one can get from
the recombustion of these gases, men continue to waste
their time in inventing apparatus to accomplish it. In other
cases again, a misunderstanding cf the principles involved
may cause not only the waste of time and energy, but the
destruction of life and property. The construction of light-
ning rods is a case in point. If the reader of the literature
on the subject happens to find the experiments of Professor
Henry and others, he will note their conclusion that electric-
ity of high tension passes along the surface of bodies and
not through their substance, and this will suggest to him to
increase the surface of h-s lightning rods at the expense of
their solidity, by making them hollow tubes of greater diam-
eter. Or, perhaps, he will recollect that in all electrical
measurements of conductivity, as for example in testing
submarine cables or telegraph wires, the conducting power
is in proportion to the thickness of the wire, and he will
find it difficult to recoucile the two principles. ' The differ-
ence in the nature of the two kinds of electricity, bowever,
will easily explain it. By means of an electrical machine
we obtain a very small quantity of electricity at a time, but
it is under great pressure; the moment it is delivered there-
fore, its self repellent nature causes it to fly off towards the
surface of any conductor. This was the kind of electricity
experimented upon by Professor Henry. On the other hand
we have means for developing large quantities of electricity
having very little tension or pressure, which will conse-
quently flow quietly through a wire in a mass eufficiently
great to permeate its whole substance. Professor Morton
very aptly compares the former kind to the water in a hy-
draulic press; it is under enormous pressure, but extremely
little is delivered at every stroke of the pump. The latter
kind, on the other hand, would resemble a large mass of
water, such as a river or a canal, slowly flowing along with
go little “head ” as to be incapable of breaking down the

slightest obstacle or projection of its banks. Now of which
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kind is the electricity of a thunder cloud? Manifestly of
both ; it is' there under high pressure, and at the same time
a cloud, say a square mile in area, would contain a vast
quantity., It follows from this that, although considerable
surface is an advantage, it should not be obtained by a sac-
rifice of solidity.

In 1828, Gay Lussac presented a report to the French
Academy of Sciences, in which the most advantageous man-
ner of constructing lightning rods is described in detail. 1t
is from this source, and from a subsequent report by Pouil-
let in 1854, that the textbooks on the subject have chiefly
drawn their. information. The following are tPe principal
points of interest there stated and subsequently developed
by experience:

The object being to make so good a passage for the light-
ning to the ground as to remove all danger of its leaping to
some conductor in the house, the end of the rod should be
sunk deep enough to reach moist soil. The greatest care
must be taken not to have any break in the conductivity.
As it is inconvenient to manufacture or transport the rods
in one piece, the different parts must be in intimate connec-
tion when they are put up; it is best to have them soldered
and the joints protected from the air and moisture.

If moist soil cannet be struck, the end of the rod should
branch out in various directions to insure a speedy dissemi-
nation of the electricity in the ground. The material most
generally used in constructing the rods is iron, but the
point is best made of copper. Platina was at first recom-
mended, because it is unaltered by the action of the atmos-
phere; but copper is so much better a conductor of electric-
ity that it is now preferred. @~ Whenever a thunderbolt
struck a platina joint, it almost invariably melted it, while
copper would mostly conduct the electricity so fast as to
prevent melting. Its greater cheapness is, of course, another
and not inconsiderable advantage. Sir W. Snow Harris, F.
R. 8., states that a copper rod of one inch in diameter, or
an equal quantity of copper under any other form, will re-
sist the effect of any discharge of lightning hitherio experi-
enced. The reason for terminating lightning rods in a point
is as follows: When a thunder cloud highly charged with
positive electricity comes up, it repels the positive elcetricity
of all bodies on the surface of the earth coming within its
influence, and causes negative electricity to accumulate in
them. This is called induction, and it always takes place
before a discharge. Now, it has been discovered that, when
electricity is accumulated in a body in this manner, it can
most readily escape by sharp points because in them it
meets with the least resistance. A lighted candle held near
the prime conductor of an electrical machine furnished with
a point will be nearly blown out by the.current of air pro-
duced by the escape of the electricity. Lightning rods are
therefore provided with sharp points to allow the accumu-
lated negative fluid to pass off readily into the air and neu-
tralize the positive fluid of the thunder cloud.

It was supposed by Charles and Gay Lussac that a light-
ning rod protected an area whose radius was double the
hight of the rod extending above the building, but this rule
is no longer reliable by reason of the extensive use of metals
in the shape of pipes, etc., in the construction of the build-
ings of our day. When electricity finds reveral paths to
the ground, it will prefer the best, it is true; but some por-
tion will also pass aloog the poorer conductors. If, there-
fore, any metallic substances lie within the area supposed
to be protected, they are in danger of being struck. This is
especially true where the lightning has a chance to jump to
the gas and water pipes of a building. It is a good. plan to
connect these pipes with the lightning rod; if the rod is
struck, the electricity will then have an excellent path into
the ground and will be rapidly diffused over the vast under-
ground network of pipes. The danger to the inmates of the
heuse of being struck from these pipes is less than thut of
receiving a shock from the poverful induced currents, liable
to be developed in them, if unconnected, during a thunder-
storm.

Houses constructed entirely of iron manifestly stand in no
need of lightning.rods at all, because the electric fluid, on
striking so good a conductor, would rapidly diffuse itselfin
all directions and flow into the ground, provided, of course,
that the construction of the building is-such as to allow its
free escape. If on the contrary any obstacles oppose the
free passage of the electricity into the ground, such build-
ings become highly dangerous and utterly unsafe, for ‘the
storage of inflammable material, from the tendency of the
lightning to leap across the interior of the rooms. When-
ever, therefore, the iron portion of the building does not ex-
tend clear down into the ground, prudence would command
the establishment of a sufficient ground connection on every
side by means of metallic rods.

People are apt to be indifferent whether their houses and
stores are provided with lightning rods or not, and are
always ready to give an example where some building so
provided was struck in spite of its protection. Such cases
have unéoubtedly occurred,and they are often quoted by the
old fashioned ¢ practical men ” with much satisfaction, be-
cause they hail in them what they are pleased to call the
victory of their sound common sense and the discomfiture of
the scientific man. This class is, however, rapidly diminish-
ing in numbers under the influence of the extensive diffu-
sion of scientific education among the people by popular lec-
tures and by the press. It may be well to assure unbelievers
that the efficacy of the lightning rod is no longer an open
question, and that any failures are attributable to bungling
or ignorant construction. It would be an easy matter to
multiply statistics in proof of the assertion; but none would
carry with them more force than the followingstatement ob-

tained from the records of the British navy:
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Formerly the annual damage to ships by lightning in-
volved an expense of $30,000 to $50,000. Between 1810 and
1825, no less than thirty-five sail of the line and thirty-five
frigates and smaller vessels were completely disabled; and
in 200 cases recorded, 300 seamen were either killed or in-
jured. When the ligh.ningrod was introduced, every mast
was furnished with a capacious conductor permanently fixed
and connected with bands of copper passing through the
sides of the ship under the deck beams, and with large bolts
leading through the keel and keelson, aud including, by
other connections, all the principal metallic masses employed
in the construction of the hull (Harris). Sincethe adoption
of this arrangement, ‘* it appears that damage by lightning
has positively vanished from the records of the navy.” In
one case, while the small frigate Conway was under refit
in the harbor of Port Louis, the topgallant masts were down
on the deck, and a small spar, not having a conductor, was
substituted for the time to supportthe pennant, A thunder-
storm came up and the spar was shivered to atoms. No
further damage was done, however; for the conductor on
the topmast be'low the spar immediately carried off the ter-
rific flash. No further examples are needed to prove that a
lightning rod, constructed according to the principles set
forth, is a protector to life and property.

P
@ ro

RECENT METEORIC INVESTIGATIONS.

On the tenth of the present month, the earth passed
through the first of the two great rivers of meteors which
intersect its orbit; and on November 13 or 14 it will encoun-
ter another shower of shooting stars, of equal magnitude.
The band recently traversed, known in ancient times as the
Tears of 8t. Lawrence, is about 10,948,000,000 miles in its
greatest diameter, and 4,043,350 miles wide at the point of

. the earth’s crossing.

Probably the most recent investigations into the nature of
the erratic masses which constitute these vast belts are those
made by Father Ferrari and others in the fall of last year,
recent!y published in Les Mondes. They are based principal-
ly upon the observation of a remarkably brilliant aerolite,
which fell near Orvinio, in Italy, during the latter part of
August, 1872. The course of the body was from the south-
ward and eastward, it appearing at first quite small and
emitting a reddish light which gradually increased in bril-
liancy, leaving behind a misty train.
flamed up apparently as large asthemoon, and then instant-
ly disappeared, a long cloud, of serpentine form, remaining
in its place. About three minutes after, a violent explosion
was heard, followed by two others of less intensity. From
the point of first observation to that of its disappearance,
the meteor traveled over a trajectory of 62 miles, and its al-
titule at the beginning was measured at 80°, corresponding
toan elevation of about 114 miles. The first detonation
teok place at a hight of 10'2 miles, and thefinal bursting in-
to small fragments at a few hundred feet above the earth.
The velocity of the mass was calculated at 322 miles per
second.

In order to determine the amount of heat developed by
the aerolite after entering our atmosphere, Schiapparelli’s in-
vestigations were employed. That astronomer has demon-
strated that, if a meteor enters the limits of the earth’s at-
mosphere at a minimum velocity of 96 miles per second,
when it has arrived at a point where the atmospheric press-
ure is at *86 inch, it will have already lost 1{ of its velocity,
and 139 of its ois viva. It is evident, therefore, that so
great a proportion of lost motion must be converted into
enormous heat. Applying suitable formuls to the case in
point and assuming the specific heat of the body to be -22 of
1° centigrade, which is not far from the truth, it has been
found that the augmentation of temperature, after plunging
into the earth’s atmosphere, would be 3,468,107'8° Fahren-
heit, a degree far more than sufficient to explain the pheno-
mena of light and heat, as well as of the explosion or total
dispersion of immense masses. N

A number of fragments of the meteorite above referred
to, quite small in every instance, were picked up and sub-
jected to careful examination. The mass was crystalline,
and formed of various substances. An angle was polished
with difficulty, owing to the extreme hardness. An abund
ance of malleable granules of nickeliferous iron were recog-
nized. The interior of the fragments appeared porous, but
outside they were covered with a pellicle of vitrified matter.
Beyond the izon above n.entioned, the greater part of the
mass contained soluble silicates, principally those of magne-
sium and of iron. From the fact that it has been noted that
the meteors of the August and November showers, traveling
at the rate of from 36 to 40 miles per second, find an insur-
mountable obstacle in the atmosphere, Schiapparelli has
pointed out that only bodies of an enormous magnitude
would be able to penetrate it and reach the surface of the
earth in a fragmentary condition. Ferrariobserves that, from
this, it may be considered that the meteor he describes, hav-
ing a veloci*y nearly equal to the above, must have been of
tremendous size, and he notes, as a remarkable fact, that an
unusual number of these bodies, ten in all,fell in Europe be-
tween July and September of last year.

The author states the result of his observations to accord
with the following conclusions previously enunciated by
Schiapperelli: 1. The intimate correlation between. the com-
ets, shooting stars, and meteorites is now placed beyond

doubt, and the immense ve'ocity observed in some meteor-
ites repders it impossible to ascribe to them a planetary ori-
gin; consequently the hypothesis of stellar origin is the
most probable. 2. From this supposition, the masses come
from no single body, since divers cases demonstrate the fact
that they arrive from totally different regions in stellar

Suddenly the bolide-

space. 3. The hypothesis admitted, it must follow that the
chemical and molecular structure of the bodies of the uni
verse, situated in different positions, must be of similar na-
ture to that of the meteorites themselves.

The below given views regarding the mineralogical struc-
ture and composition of aerolites are ascribed to Danbrée,
and are the results of examination both by spectral and
chemical analysis: 1. Hundreds of analyses by the most
eminent chemists prove that meteorites contain no simple
boly unknown to our globe. 2. There have been recog-
nized with certainty twenty-two elements, given below in
the descending order of their importance: Iron, magnesium,
silicon, oxygen, nickel, cobalt, chromium, manganese, tit~n-
ium, tin, copper, aluminum, potassium, sodiutw, calcium,
arsenic, phosphorus, nitrogen, sulphur, chlorine, carbon, and
hydrogen. 1t isa very curious fact that the three bodies
which predominate in neariy every meteorite, iron, silicon,
and oxygen, are also thnse which predominate in the earth.
3. Meteorites have also many peculiar mineral compounds,
principally native nickeliferousiren, sulphide of iron and of
nickel (schriebersite) and sulphide of iron (troilite). There
are also common to the meteorites of the earth a great num-
ber of combinations, similar not only in chemical composi-
tion but even in crystalline form. 4. Meteorites indicate in
a measure the temperature at their formation, and that by
which they are caused to disaggregate. 5. Lastly, these
bodies demonstrate the existence of innumerable masses
disseminated through the remotest regions of space, which
would be completely unknown were it not for their sudden
and splendid apparitions..

‘ .
LEAD POISONING AND ITS TREATMENT.

Cases of lead poisoning are becoming more frequent now
than formerly because there are more persons engaged in
manufacturing this metal, who are, more or less,surrounded
and enveloped by a lead-poisoned atmosphere. In a metal-
lic state lead enters into alloys; its salts are used in paints
and dyes; it is a constituent of enfmels and cements. Tead
pipes conduct our drinking water; and the purer the water
that tlows through it, the more danger there is; while, if the
water contain certain salts, they are deposited on the sides
of the pipe and protect the water from the metal. Zinc ves-
sels contain lead, and while in some countries the law limits
the quantity of lead to ten per cent, even six per cent is
fraught with danger to- health. Horse hair and silk are
dyed black with lead; the laces worn by ladies, as well as
their cosmetics and hair dyes, contain lead. No doubt many
cases of colic, whose origin seems shrouded in mystery, were
caused by lead inthe solder of metallic vessels or the glazing
of stone ones, The foil used in wrapping tea and tobacco
causes lead poisoning, and so do the granules of lead that
are sometimes left in tin cans and jars. "An old soldier has
been known to suffer severely from using leaden shot; and
the workmen in glass houses where lead salts are used are
similarly troubled. Even type setters are occasionally pois-
oned by handling type made of aun alloy of lead. Many
other ways may be mentioned in which lead is introduced
into the human system, but these must suffice for the pres-
ent,

Whatever may be the cause of lead poisoning, it is certain
that it is generally observed in summer when the heat
favors the colic. Lead may be taken up by the digestive
and the respiratory organs and through the skin, principally
by the former, even in the case of insoluble salts, which pro-
bably dissolve in the gastric juices. Indeed some writers
claim that cases produced by lung abgorption are caused by
salts deposited in the pharynx. The most striking symptom
of lead poisoning is the peculiar color of the gums, and this
is not due, as has been supposed, to the deposit of little par-
ticles of lead which are then acted upon by sulphureted
hydrogen. It is rather one symptom of the general phe-
nomenon, for it appears whether lead is taken inwardly or
lead water is used on distant parts of the body.

Lead colic is usually preceded by indigestion. The size
of the liver diminishes; and after the use of powerful ca-
thartics, it becomes normal, and then contracts again. The
nervous symptoms caused by lead poisoning are of several
kinds, guch as paralysis of the muscles, sleepiness, convul-
sions, blindness, and pain in the back bone; while oa the
other hand, insensibility and deafness may result. Theskin
on the back of the hands swells up as in gout. Albumen in
urine is a most common occurrence, but the most striking
symptom is anw®mia, or lack of blood. Distention of the
veins is frequently observed, and ulceration of the bones is
not an infrequent consequence of lead poisoning.

While lead has so many ways of entering the system, there
are very few ways for it to pass off. Little or no lead is
secreted in the urine, except when it contains albumen, and
there is very little lead in the perspiration. It seems that

lead =alts aretaken, an albuminate of the metal is formed;
while insoluble salts, as before stated, settle upon the walls
of the organs and are protected from absorption into the
system. This explains the fact that lead workmen are
sometimes attacked with colic long after they have aban-
doned their dangerous calling, the accumulated lead being
very gradually dissolved and absorbed.

When lead produces indigestion, it is due to the lead’s
stopping the aciion of the digestive fluid. When digestion
ceases, colic begins, which is the result of the local action
of the lead upon the intestines, for it does not occur when
absorpgtion takes place in another way. The change of size
in the liver is dependent upon changes in the vascular sys-
tem. Just ag far as this whole system comes under tbe in-
fluence of the poison, anwmia takes place, with chills, loss
of elasticity in the arteries, and diminished capillary circu-
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the metal is deposited where it is absorbed. When soluble |

lation, Pallor of the skin, contraction of the liver, and di-
minished quantity of urine are all referable to these causes.
The asthma with lead poisoning is characterized by pain dn
the breast bone and difficulty of breathing, which, however,
is not because the entrance of the air is obstructed, but be-
cause the blood does not come in contact with the air. Par-
alysis is one of the effects of a disturbence in the blood ves-
sels.

In the treatment of lead patients, tke pain must be relieved
by the use of chloroformor chloral ; opiates are to be avoided,
as they produce constipation. The lead salts mus: be ex-
pelled from the digestive canal, and the counstipation re-
lieved ; both these aie best accomplished by drastic purga-
tives. The incrusted particles of lead, which remain at-
tached to the walls of the intestines, must also be removed ;
and for this purpose, the use of sulphur is recommended,
after purging, so as to convert the lead into the insoluble
sulphide of lead, which can then be removed by cathartics.
Insoluble lead salts, which still remain in the system, are
best removed by administering iodide of potassium, which
carries off the lead through the urine. Lead workers whuse
skin absorbs the poison should protect themselves by the
use of salt baths. In France, Labarraqu«’s solution (hypo-
chlorite of potash) is used for this purpose; and to this
should Le added an excess of carbonate of soda. These
baths are more useful than mere soap baths; and the bather,
while in the water, must rub himself thoroughly. Instead
of Labarraque’s solution the following may be employed: 15
ounces chloride of lime, and 30 ounces crystallized carbonate
of soda, dissolved in 104 quarts of water.

The Permeability of Cast and Rolled Eron to Gases.

Both these kinds of iron are permeable to hydrogen' and
carbonic oxide gases. This is an important scientific fact,
and the mode of penetration is a beautiful example of what
- the late Professor Graham named ‘‘occlusion,” the mass ab-
sorbing the gas at one surface, transmitting it to the parti-
cles of the interior, and finally allowing it to escape intc an-
other gas, in contact with the otber surface. This action
differs from that of filtration essenti.lly, and it takes place
at a very high temperature only, when wrought iron is soft-
ened, cast iron changed in crystaline structure, and meteor-
olites are heated nearly to the point of fusion.

In all these cases, the iron mass retains several times its
volume of hydrogen, carburetted hydrogen or carbonic
oxide.

‘While, on one hand, this action corresponds to that where
blister steel is formed, on the other it closely resembles the
so-called alloying of palladium with hydrogen, the gas as-
suming a new physical cordition.

The writer has learned that this interesting fact has been
misunderstood so far as to lead to the belief that cast iron is
porous when heated, and allows these gases to pass through
castings; and in case of furnaces in use for heating dwellings,
the hydarogen compounds and carbonic oxide, produced in
imperfect combustion, pass through the iron and enter the
air chamber, flowing with the heated air into apartments.

Buch conclusions are wholly destitute of proof, as this
action takes place, in carefully conducted experiments, only
at very high temperatures, and involves molecular changes
in the iron, It would now be novel and disheartening to
learn that cast iron gas retorts, heated red hot for months
and constantly containing cirbonic oxide and hydrogen com-
pounds, allowed the gas to pass through thé metal even
under pressure. Those who have had chemical experience
with cast iron vessels highly heated, holding these gases,
will not believe that iron has of late gained new properties.
Those who use cast iron furnaces for warming may sleep
quietly, if they are assured that all joints are tight.

A. A H
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ELECTRO-DEPOSITION OF ALUMINUM.—John A. Jeancon,
Newport, Kentucky, is the author of the following process:
Dissolve the desired salt of aluminum or a double falt of
aluminum and potassium, sodium, etc., in distilled water,
and concentrate to 20° Baume, (at 50° Fahrenheit.) The
battery used is either four pairs of Smee’s zinco-platinum or
three Bunsen’s zinco-carbon, the elements connected for in-
tensity. The solution is heated to 140° Fabrenheit, slightly
acidulated, and a plate of aluminum is attached to the neg-
ative wire in working.

o
*

At Mont Clair, N. J., recently, the rods on a dwelling
house were struck by lightning and the fluid passed off into
the ground, thence upon a gas pipe near the terminal of the
rod, to an air-gas carbonizer, located a short distance from
the house. The gas apparatus was blown up, but no other
damage wasg done.

.
OPERATIONS OF THE CANADIAN PATENT OFFICE —From
the 12th of February to the 8th of April, 1878, almost two
months, one hundred and sixty-four patents were granted
in Canada, of which eighty-five were issued to citizens of
the United States.

Dr. ToB1As8’ VENETIAN HORSE LINIMENT.—According to
the analysis of Schaedler, published in the Berlin Industrie
Blitter, a bottle of this celebrated liniment contains 1 ounce
ammonia, half an ounce camphor, 1 ounce tincture of Span-
ish pepper, 7 ounces alcohol, 2 ounces water.

AT the close of 1872, there were in operation in the United
States 67,104 miles of railroads, operated by 436 different
companies. Average cost per mile, $55,116. ~ Average divi-

pends, 391 per cent.
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PAPER FEEDING MACHINE,

Our engraving illustrates the essential features of a novel
mode of feeding paper to printing presses, recently patented
by Messrs. C. E. Baker and 8. Schofield. The form of ma-
chine depicted is of course not intended to represent the
completed device, but simply to show sufficient mechanism
to elucidate the novelty and value of the idea. The latter
can best be understood by first referring to the small figures,
2,8,and 4. In Fig. 2, A is a pressing pin or point made
blunt at its forward extremity and flat beneath. This, by
suitable mechanism, is brought down upon the top sheet of
a pile of paper. If now this upper leaf be drawn along
from right to left, it is evident that the blunt point of the
pin will catch in the paper, as in Fig. 3, and that its motion,
continuing the latter, will travel up the pin into the position
Fig. 4. Furthermore, only a single sheet will be thus caught :
for as the pin penetratesthe first leaf, it forces out.a small
chip, which remains under the flat part of the instrument,
effectually preventing it from entering the paper below. The
pin then rests with its full holding power on the second
sheet; and as the first sheet is drawn along as above de-
scribed, the friction between the two is insufficient to move
the former from under the point. The reader can practical-
ly demonstrate this for himself by pressing the flat side of a
bevel-pointed piece of wire down upon a few sheets of pa-
per, and then drawing the upper sheet back against the point
by the friction of his finger or a piece of india rubber.

From Fig. 1 will be understood a combination of devices
for operating the inclined pin and friction pad with each oth-
er, so as to raise the sheet from the pile in order to properly
present it 10 the carrying grippers of the press. Motion is
imparted to the elbow rod, B, which is carried to the left.
The effect of this is first through the upright, C, right angled
arm and connecting bar, shown to push down the frame, D,
and consequently to press the point at E firmly upon the pa-
per; then, when near the end of its motion, by means of.
the slotted arm acting on the crank, to rotate the rubber cov-
ered roller, F. The revolution of the latter for a veryshort
distance draws, by friction, the upper sheet from right to
left, causing it to catch upon the pin in the mannerabove de-
cribel The rod, B, then moves to the right and through
she upright, C, raises the entire frame, roller, and all, clear
tof the paper, so that the relative position of the parts is
indicated by the dotted outlines. The pin, it will be noticed,

il
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carries the top sheet up withit. At this juncture the grip-
pers come up, seize the projecting edge of the paper, and,
drawing the sheet from the pin, carry it down the incline to
the press. '

There is other mechanism for keeping the pile of paper at
a uniform hight, as it is depleted, and also a new method
for insuring accurate register, ¢laimed to be perfect, which
need not be entered into here. The principal feature is the
holding by the pin, which makes & tear in the sheet nogreat-
er than that now caused by pointing, which it of course
avoids. The puncture can be readily arranged to come in the
fold of the sheet or near the edge to be trimmed off in the
binding.. The device is automatic in its action, and can be
so fitted to a press as to require no attention, stopping of its
own accord in case of accident or in event of the supply of
paper becoming exhausted. The simplicity of the mechan-
ism and its ready adaptability to all requirements enable
the machine to be offered at a very moderate price.

Mr. Charles E. Baker, office of the Independent newspa-
per, New York city, will be happy to exhibit his apparatus
to publishers interested in paper-feeding machinery.

PROGRESS OF STEAM CULTIVATION.

Mr. Max Eyth, of Messrs. Fowler & Co., of Leeds, En-
gland, in a paper recently read before the Council of the So-
ciety of Austrian Engineers and Architects, made the fol-
low interesting remarks regarding steam cultivation: ‘

The great difficulty in steam plowing is the moving about
of engines under all circumstances and conditions. Some
twenty years ago, the idea of emyloying the portable en-
gine, in connection with what is known as the roundabout

tackle, was suggested; but although to a degree successful,

the plan proved to be, practically, a mistake. It hes lately
found some encouragement by the introduction of self-mov-
ing anchors, but it is not able to compete with the now
more perfect, though at first sight more expensive, systems.
The introduction of Fowler’s double English tackle, the first
of which was consiructed in 1863, made steam plowing that
which it is today. The advantages of the system are sim-
plicity of plan of working, minimum of hands employed,
direct pull of the rope, shortest possible length of the lat-
ter, facility of shifting, etc. Steam plowing should not be
measured by its cost but by its results, as deep cultivation by
steam has a beneficial influence on crops by draining the soil
in wet, and by keeping it moist in dry, seasons, by avoiding
the footsteps of animals in fields, and by doing the work at
the proper time. In hot countries it is in use, especially the
West Indies and Egypt, and also in South America and the
far East, where steam cultivation is being introduced on a
constantly increasing scale, while Germany and Austria
have, in the course of the last three years, started in the
same direction. Not less than 58 double engine tackles are
at present at work in the two latter eountries, and the re-
sults are so strikingly favorable that the new idea appears
to be now firmly established, especially in the beet growing
districts of Central Europe. ‘

IMPROVED FISHING ROD.

A common defect in
fishing rods is the liabili-
ty of the connecting por-
tions to become worn by
use, so as-to be insecure
and loosely fitting. This
difficulty it .is aimed to
overcome in theinvention
represented in our illus-
tration through the me-
dium of ‘the notched mie-
tallic cylinder, A, formed
upon the smaller ferrule,.
B, which, when the rod is
jointed together, asshown
in Fig. 3, fits into the
ferrule, C. Around the
exterior circumference of
the latter is a collet, D,
Fig. 4, through which
pass three set screws,
as shown, which, when
turned inwards, lock into
the grooves of the notched
cylinder. By this means,
it is claimed, the separa-
tion of the paris of the
rod and the annoyance re-
sulting therefrom, while
following the sport, are
effectively prevented. In-
stead of the cylindrical
grooved extension, a plain
conical piece, E, Fig. 2,
may be used, which serves
the same purpose, and
may be made of the same
size at all the ferrules of
the rod.

Thelocking screw heads
may be formed of any or-
namental pattern. A guide
ring is attached to the
collet, to serve for pass-
ing the line to the reel.
Fig. 1 represents the rod
put together,showingthat
these improvements occu-
py but little space, while
rather adding to its neat
and attractive appear-
ance.

The device hasthe me-
rit of simplicity, and it
may be arranged in con- .
nection with any ordina-
ry fishing rod, and may
also be applied to jointed
poles for all purposes for
which such articles are
required,

Patented through the
Scientific American Patent
Agency, July8, 1873, by
William M. Smith. For
further particulars ad-
dress Messrs. Smith & Er-
mentrout, 318 Penn street,
Reading, Pa.
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Novel Mode of Locating Obstructions in Pneumatic
Tubes.

In London, ag in Paris, the telegraphic executive make
use, to a large extent, of pneumatic tubes for the transmis-
sion of messages, which, packed in suitable cases, are driven
through the tubes under pressure; and it not unfrequently
happens that one of these cases becomes arrested’in its
course, causing an obstruction, the locality of which itis very
difficult to ascertain.

M. Bontemps, director of pneumatic telegraphs in Paris,
has, says Engineering, recently devised the following ingeni-
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ous method of ascertaining with considerable precision the
locality of the block:

At the free extremity of the tube an elastic membrane is
placed, and its alternate distensions are registered on a revolv-
ing cylinder by means of electricity. A wave is produced in
the tube by detonation of a pistol placed near the membrane.
This wave travels through the tube at a speed of 333 meters
(1,000 feet) per second, and strikes against the obstacle ; there
it is reflected back, passes through the tube in a contrary
direction, and inflates the membrane; this places the first
mark on the revolving cylinder. The sound wave sent back
by the membrane against the obstacle is reflected a second
time, and a second mark is obtained on the cylinder. To
determine the distance between the membrane and the ob-
stacle, it will only be necessary to know theinterval of time
that has elapsed between registering the two marks on the
cylinder. The half of this interval (reckoned in secouds)
multiplied by 833, gives the distance required. The time is
calculated by an ordinary chronograph, with three tracing
points worked by a magnetic needle.

The first is placed in the circuit, which is closed by the
alternate distensions of the membrane.

The second answers to an electric governor, and marks the
seconds on the cylinder.

The third divides the second into periods of equal duraiion
to the second, by means of the pulsation of an electric
needle.

These vibrations are not absolutely isochronous, but are
suffic‘ently so for the object in question ; or if it were thought
neceggary to have the isochronism perfect, the vibration of a
diapason could be used. The following example illustrates
the operation of theinstrument: An obstacle is placed in a line
at a known distance, say, of 186 feet. The needle oscillates
33 times per second, the interval included between the two
marks determined by the pistol shot corresponds to 120 oscil-
lations, and the distance of the obstacle will be

12
D=%x330 X ?—)-3::60 meters (180 feet).

The approximation obtained is thus 6 feet. But in prac-
tice this method gives approximation of 9 feet, and conse-
quently only one opening in the pipe is required.

“THE PEOPLE’S” STEAM WASHER.,
The principal advantage of the invention herewith illus-

| trated consists in its ready adaptability to any ordinary cook-

ing stove wash boiler, without regard to size or shape, so
that the owner of one of the latter vessels need only procure
an attachment thereto instead of incurring the expense of
an entirely new apparatus.

The device consists in an inner receptacle, A, which fits
tightly at its upper edge, and is thus sustained within the
usual form of wash boiler represented. Its sides incline in-
wards toward the bottom, leaving an intermediate chamber
between the two vessels, and are perforated with a number
of holes. At the bottom is an aperture covered with a shield,
B, to prevent its becoming clogged by the clothes; beneath

is a ball held in wires or similar contrivances by which itg
movement is limited. It will be noticed that the inner ves-
sel, A, fitsinto the boiler steam tight, and that it may be
readily lifted in or out, for cleansing or other purposes, by
the handles, one of which is shown at C.

In operation, the clothes are folded and packed into the
inner receptacle, which is then lifted by its handles into the
boiler, a suficient quantity of soap and water being pre-
viously placed in the bottom of the latter. On being set
upon the range, the steam fills'the intermediate chamber,
being unable to escape through the orifice at the bottom and
so enter the vessel, A, from the ball rising and closing the
opening. The steam is therefore compelled to pass through
the holes in the sides of the last mentioned receptacle, and
thus reach and force its way through the clothes. When
condensed, it passes down through the hole in the bottom of:
the washer,into the outer boiler, thus causing a constant cir-
culation of steam and heated water, which, it is stated, speed-.
ily effects the cleansing of the garments.

Although this invention is based on the same principle as
many that have heretofore been illustrated in our columns,
it differs in construction from previous devices in the de-.
tachability of the inner washer, which can thus be purchased,
separately. The apparatus is therefore cheaper at the out-.
set, and, besides, presents facilities for cleaning and, repair-
which similar appliances made in parts inseparably connect-
ed necessarily do not possess.

Patented in Canada, May 5, 1873. Application pending in,
the United States, For further particulars address J. R,
Davidson & Co. Halifax, Nova Scotia.
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AIR PUMP FOR RAISING SEWAGE,

Mr. Ernst Hahn, engineer, of Stuttgart, exhibits at Vien-
na, says Engineering, a transportable air pump for the emp-
tying of the open cesspools which are still in use in many of
the continental towns. This sewage pump, of which we
give illustrations herewith, is one of those adopted by the
authorities of the city of Stuttgart; the modusoperands con-
sists in pumping, by means of this machine, the air out of
the wooden tubs or vessels in which the sewage has to be
removed from the different houses; and, the tubs being
broughtinto connection with the open cesspool by a flexible
pipe provided with a screw valve,
the sewage is forced into the tubs.
The machine, as will be seen from
the illustratiuns, is mounted on a
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tions from details of the leading English makers, broke
down from some cause or another. .

The Awmerican manufacturers were admirably represented
and their presence at Vienna in such force shows how suc-’
cessfully they compete with English makers, especially in
the corn-growing districts of east. Europe, * *

One of the striking features of the American implements
is the Johnsten rake, of which many different varieties are
used, the leading principle of course being the same in all,
namely, the means of controlling the action of the rakes,
and causing them in each revolution to follow the platform

Flo.!

wooden platform carried on two
pairs 'of wheels and mounted on
springs, and is arranged for being
worked by manual power. In our
engravings, E is the air pump, A
is the safety vessel for preventing
any liquid from ecntering the air
pump, and B is a small furnace
through which the air and gases,
exhausted by the air pump, are
passed before escaping into the at-
mosphere. Theair pump, E, which
works without dead space, is con-
nected with the safety vessel, A, by
means of the pipe, C, while the
vessel, A, which, as we said, pre-
vents thefluid sewage from passing
from the tubs into the air pump, is
provided at the top with a flange
to which is fastened the suction
pipe for the tubs. The air-dis-
charging pipe, D, is connected to
the furnace, B, as shown.

‘With the apparatus we have de-
scribed, a vessel of 432 gallons cen
be filled, as stated by the manufac-
turer, within five minutes by two
men. The machine, with carriage
complete, weighs about 12 cwl.

Photography at Vienna,

A correspondent of the British
Journal of Photography awards to
Kurtz of New York the merit of
presenting the best specimens of
portraiture that are to be found in
the exhibition. He, however, finds
fault with the practice of retouching
the negatives, which he thinks is
badly done by the Americans, andis
seen in nearly allof their exhibited
pictures. The prints of the magnificent series of the Yel-
lowstone region and California are in soms cases marred by
the stoppingout of the sky in the negative; in other exam-

the negative has been attempted, with poor success.

On the whole, thinks this critic, the American exhibits,
both in portraiture and landscape, evincea lack of fine artis-
tic feeling.

e
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[From Engineex;lng.)
Reapinz Trials at Vienna,

The great expectations originally created by the liberal
programme, prepared by the Committee of the Agricultural
Department at the Vienna Exhibition, have been' doomed to
disappointment. The determination at which the English
makers had arrived, to decline entering into competition, en-
tirely ended all chances of any valuable trials, and the only
part of the programme which has been even partially car-
ried out are the reaping and mowing trials at Siebenbruun,
which took plae on Wednesday, the 9th of July. Of
course, English implements were entirely absent; and with
the exception of a few German - improved” copies, the
reapers and mowers on the ground were American. Alto-
gether there were eighteen reapers ready for competition,
single and combined, and sixteen mowing machines, includ-
ing nine of the combined implements, were tried. The site
selected was upon the estate of a local proprietor, Herr
Schiwartz, at Siebenbrunn, about 20 miles from Vienna ; and
the ground, which was good and almost level throughout,
improved from the stations occupied by No. 1 machine to
the lots numbered 15 to 18, that lay on the opposite side of a
small stream which divided the ground. Everything was so
consistently favorable that the operations scarcely consti-
tuted a trial at all; the weather was dry and hot, the crop
allotted to the reapers was a thin growth of rye, every stalk
of which was set bolt uptight in the field, while the mowers
operated upon a mixture of peas, grass, green oats, etc.,
which might have sprung from an autumn sweeping of a
barn floor, and, though close lying, was soft and moist in the
stalk, An acre and four tenths of each crop was allottel to
the reapers and mowers, the lots being of course divided by
clearings made for the implements to take their first cut.

As we have said, eighteen reapers were entered for the
trial, but only seventeen competed, the missing one being
the chain rake reaper, manufactured by Walter A. Wood, of
Hoosick Falls, New York. Of the German implements, one
was an ‘‘ improved ” Samuelson, by Messrs. Hopherr & Co.,
of Vienna, and two by Messrs. Siedersleben & Co., of Bern-
berg, Anhalt; one of these machines was also an improved
Samuelson, and the other, in which were combined selec-
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was sold on the ground to Prince Schwartzenburg. Wood’s
New Champion, from the makers of the chain rake, also did
good work. Itisa well designed, well made implement,
with four rakes coupled together iu pairs, and which can be
arranged at will to be thrownout of gearin pairs. The rakes
are mounted on a revolving bonnet, which is driven by gear-
ing, and beneath which is a fixed cam, against which the
end rollers of the rakes take their bearing and direction.
The McCormick implement was on the field, and worked
well, but the pattern, so long and so deservedly celebrated,

now looks very antique when compared with many of the
later patterns.- i

Of the German competitors bu
little is to be said. Hopherr’s
copy of Samuelson’s reaper made
fair time on the ground, but it
was very heavy, and open to the
objection, common to the type of
implement, that there is no seat
for the driver, who must there-
fore walk—a very wearying ope-
ration. Neither do the Siedersle-
ben implements call for any spe-
cialremark.

The chief points upon which
the jury were to decide concern-
ing the merits of the implements
were: The time occupied, the
length of stubble, and the throw-
ing off of the sheaves. As we
have already said, the conditions
under which the respers, and
equally the mowers, were tried
were such as to make a proper
comparison of merit quite impos-
sible, but it was evident, with the
exception of the German Samu-
elson, which being a copy could

i

I
—

AIR PUMP FOR RAISING SEWAGE.

closely, and so clear off the grain continuously, or to throw
one or more rakes up after they have passed the cutters, and
then allow the grain to accumulate upon the platform till a
sheaf of the desired size is obtained.

In most of the competing implements, the same general
features present themselves, namely, the revolving rakes, or
rake and reel, and the side delivery, leaving a clear track
for the horses. * *

An ingenious arrangement of throwing off was exhibited
by Messrs. Aultman, Millar & Co., of Akron, Ohio. This is
a Buckeye implement, with a circular throwing-off table,
mounted upon the platform, and carrying a short vertical
rake; the table receives a slow rotary motion, and the grain,
which is received upon the front of the platform, is swept
round by the rake and table, and delivered at the side. The
performance of this implement at the trial was fair, and the
sheaves were deposited sometimes exceedingly well, at oth-
ersin a very straggling style, so that, even with such a light
standing crop, the action' was uncertain, and would probably
be entirely unreliable under unfavorable circumstances.
The last of the exceptional deliveries to be named is the
chain rake implement of Messrs: W. A. Wood, of Hoosick
Falls, N. Y. Inthisimplement one short rake is employed,
which is attached at one end to a chain running entirely
round the platform,and hinged at the other end to the frame

-of the implement, there being an intermediate hinged joint

in the arm of the rake to give it the necessary motion, by
which it is swept over the table constantly and slowly, but
at a uniform rate, so that the sheaves delivered are of uni-
form size. e

The Johnston Harvester Company, of Brockport, New
York, who are doing a very large business in Russia, were
represented by two implements, a reaper and a combined
machine, This is, to our mind, the most useful implement
that competed, although, where the shades of difference are
so fine, it is difficult to draw a clear distinction, especially
after so poor a trial. This Johnston implement, however,
has horizontal gearing throughout, and is actnated with a
bevel pinion from the highest point of the bevelled driving
wheel; by this arrangement the gearing is far less liable to
become clogged ; a vertical instead of a horizontal crank is
used for driving the cutter bar, and an under as well as an
upper bearing is givenit, so that considerable steadiness is
secured. The arrangement for throwing up the rakesis
also extremely ingenious and practical. The Buckeye com-
bined implement of Adriance, Platt & Co., New York, is an
excellent one; and shows good work, with high ingenuity in
design. The Champion, of Warder, Mitchell & Co., of
Springfield, Ohio, also fitted with the Johnston rake, is full

scarcely be considered in the de-
cision, that the trial, such as it
was, was purely American. Of
these implemerts we should,
judging from the performance,
place that of the Johnston Har-
vester Company first, the Wood
New Champion second, and the
‘Warder, Mitchell, and Company’s
Champion, and theBuckeye (Adri-
ance, Platt, and Cor:pany), third
and fourth.

The mowing trial may be dis-
missed in- a few{words. There
were altogether sixteen compe-
titors, of which seven were sim-
ple mowers, and nine combined
machines. Of the whole number
there appeared little doubt that Wood’s so called combined,
but really single, mower did the best work. * * * *

Returning for a moment to the trials of Siebenbrunn, we
learn from them, incomplete and imperfect as they are, that
Glerman manufacturers will ‘have to make great changes be-
fore they can compete with the American trade. How far
this can compare with English productions, the absence of
the latter from the trial prevents us from forming any con-
clusion.

New Experiments with the Electric Current,

MM. P. and A. Thénard communicate to Les Mondes the
following conclusions derived from recent electrical re-
searches: ‘ : y

1. The vapor of water does not hinder the production of
the current, which decomposes it into its constituent gases.
2. The current, while determining the combination of nitro-
gen and hydrogen,decomposes equally ammoniacal gas; but,
in both cases and without absorbent bodies, there is found
in the gaseous mixtures a quantity of ammonia quite feeble
but sensibly equal. 8. Nitrogen, under the influence of the
spark and the vapor of water,disappears to produce an unde-
termined body which is believed to be nitrite of ammonia,
4. Gaseous phosphoret of hydrogen is similarly incomplete-
ly decomposed by the current, and this decomposition is ac-
companied with phenomena which prove first the formation
of liquid phosphorus, then solid phosphorus, and lastly a
body supposed to be the same substance in its amorplous
state. 5. The current acting on a mixture of gaseous phos-
phoret of hydrogen and bicarburet of hydrogen reproduces
one at least of the phosphoric alkalies. 6. Under its influ-
ence, the bicarburet of hydrogen alone condenses rapidly
into an odorous liquid, soluble in ether but insoluble in
water. 7. On the other hand, the monohydrate of methy-
lene is transformed in presence of water into marsh gas,
into pure hydrogen, into a powerful acid soluble in water,
and into a resinous body differing from the viscous sub
gtance furnished by the bicarburet.

&
o

W. 8. M. says: ‘I notice tha’ some of your correspond-
entsmention trouble with pumps which they require to
draw water almost farther than is possible.- I have suc-
ceeded in such cases by letting a very small portion of air
in at the bottom of the pipe, which, passing up in bubbles
in the water, lessens the gravity of the column of water so
that the pump can raise it.”

C. H. 8. says: “My two line advertisement in the ‘Bus:
ness and Personal ’ column brought me about one hundred
letters.”

of good detail and excellent workmanship; this implement
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THE GREAT EXPOSITION—LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R. H. THURSTON.

NUMBER 5.

ViENNA WELT-AUSSTELLUNG, JUNE, 1873.

Probably every engineer who has come to visit the Welt-
Ausstellung is greatly disappointed in his search for novelties
in mechanism, or for evidence of important improvements
in methods and processes of production. There seems al-
most nothing to be found, throughout this vast collection,
which cvan be considered both new and important. What
there is of machinery that is newest and most interesting is
gaid, by the majority, if not all, of thcse who refer to the
subject, to be in the United States section, where also may
be found, frequently, the criginals from which exhibits in
other sections have evidently been copied. Not a day passes
without some new example of imitation of American de-
signs, and.often of precise fac similes of our standard ma-
chines, presenting it-elf. Our own exhibit, with which we
have been so greatly dissatisfied onthe score of its small ex-
tent and its incompleteness, appears decidedly creditable in
its marked characteristics of excellence and originality when
compared with those of other nations. It is far in advance
of them all.

GREAT BRITAIN

covers a larger area, in consequence of her requirements of
space for textile machinary, but the number of her exhibits
isless than those from the United States. Great Britain
gives evidence, always observable in her departments at
these exhibitions, that her mechanics are workmen of the
very highest class, and that British machinery is as notable
for its solidity, strength, and durability, and for excellence
of workman hip, as is that from our own country for its
originality and its ingenuity.
: FRANCE

displays a considerable amount of machinery which, lacking
preéminence in those qualities which distinguish the two
great English speaking nations, is. still excellent arnd highly
creditable. In scientific apparatus, and machinery which
must be classed by itself as intermediate in character be-
tween the industrial and the purely scientific, the French
excel.

Other nations present exhibits which contain some exceed-
ingly creditable examples of good design and workmanship,
and which, particularly those of

GERMANY AND AUSTRIA,

are of great extent. They are almost invariably, however,
very barren of really original designs, and, judging from this
display, the observer is very much inclined to conclude that
the talent for invention which is the leading characteristic
of our mechanics . isa very rare attribute among these people.

ITALY

has made a magnificent display in the Industrial Palace, and
in the Fine Art gallery, where elegant textile fabrics, beauti-
ful bijouterie, splendid paintings, and life like statuary prove
that she is still foremost in all that most delights the artist-
ic mind; but in the Machinery Hall she presents no single
strikingly meritorious production, and the impression made
upon the engineer who looks through the collection is that
he is inspecting a museum of antiquities rather than of the
newest and best machinery which that country has produced.

SWITZERLAND AND BELGIUM

exhibit some excellent examples of standard machines, neat
in design, well built and well finished.

The most beautifully finished work in the who’e exposi-
tion is probably that sent by the Creusot works, in the south
of France. A small compound marine steam engine, of the
Napier type, and a locomotive for heavy -work, have been
constructed of the best of materials, and have been given a
finish which is simply magnificent.

Metal products, iron ores, and iron and steel particularly,
are exhibited by all those nations which' produce for the
world—with the exception of the United Btates—in large
quantity and of splendid quality. The steel is usually the
product of

THE BESSEMER PROCESS,

and the facility with which every grade can be obtained is
here illustrated; not only by beautiful specimens of every
degree of carbonization, but by a wonderful variety of man
ufactured articles, in which every quality finds its most ap-
propriate application, The fact that we are rapidly passing
from the iron age to the tige of steel is here most fully and

convincingly exhibited. In truth, it would seem as though
the transition had actually taken place.

The low grades of Bessemer metal, containing in the
neighborhood of one half per centum of carbon, are vastly
stronger than iron; and this strength, together with its duc-
tility, malieability, and homogeneity, makes it vastly pre-
ferable, for almost every use, to any iron. Bessemer metal
is already becoming nearly as inexpensive as the better
grades of irom, and it cannot be long before the rapid exten-
sion of Bessemer manufactures, and the still rapid sucees-
sion of improvements in the details of the method and of
the apparatus, shall sofar reduce its cost asto perrait its sub-

| stitution for iron for nearly all uses.

Here, it may be said in parenthesis, may be found one of
the most promising signs of the times for the prosperity of
our own country. Really good Bessemer metal can only be
made from superior qualities of ores, and nowhere in the
world can taese good ores be found in such quantities, so
widely distributed or so accessible, as in the United States,
There seems no reason why, in a very few years, these great
advantages, together with our wealth in good fuels, should
not place us in a position to supply not only our own great
and rapidly growing market, but even—improbable as the
idea may appear—to export largely to countries which have
but limited mineral resources, or which, like Great Britain,
are yearly finding both the natural and the politico-industrial
obstacles to further progress becoming more ard more se-
rious.

The noble exhibits made in thisdepartment by well known
English, French, Belgian, and German firms are precisely
what the well informed might have anticipated ; but proba-
bly few visitors were aware, until the evidence was present-
ed here, of the vast mineral wealth, and of the degree of
development of theresources of the Austrian empire. The

STAATS EISENBAHN

exhibit occupies a building by itself, and affords a most in-
teresting illustration. Several hundred miles southeast of
Vienna, among the Carpathian mountains, is the Hungarian
town of Resieza, where the manufacturing establishments
of thisrailroad are situated. There have been brought from
thence and placed on eghibition some of the finest of iron
ores, which are to be found there in great variety. A very
excellent coal is obtained from a vein of which a large sec-
tion is exhibited. The principal vein is said to be 294 feet
in thickness. Several immense ingots of Bessemer metal,
made with this fuel from these ores, are exhibited, and also
a large number of samples of every grade, broken to show
the character of the material by the appearance of the frac-
ture, or bent or tied into knots to exhibit its immense tough-
ness and ductility. Parts of machines, as shafts and rods,
difficult shapes, plates of various thickness; tools and man-
ufactured articles of hundreds of different sorts,-all made of
steel, illustrate at once its wonderful power of adaptation
to all purposes, and exhibit the extent to which the ‘Staats
Eisenbahn Gesellschaft” have developed their Hungarian
possessions.

Prince Schwarzenburg, who invited us to visit his$ 1
mense estate at

WITTINGAU

a few days ago, and who there exhibited to our astonished
republicans an illustration of the old feudal system in its
| most unobjectionable form, has also a. pavillon of his own
which is equally interesting. The most careless observer
cannot fail to find the most interesting evidences on all sides
of the magnificent, but as yet imperfectly developed, natu-
ral resources of thisgreat' Austro-Hungarian Empire. When
the proprietors of this fertile soil shall have imbibed some-
thing of the energy aud the enterprise of our venerable host
of Horskysfeld, and shall have profited well by the oppor-
tunity which is ncw offered them of introducing the agri-
cultural machinery which our inventors have brought to
such perfection, and when these valuable mines shall have
been developed, and manufactures shall have become well
established here, the world islikély to see a national devel-
opment which has been, as yet; quite unanticipated by for-
eigners generally. ; i

There are still other illustrations to be observed here of
the splendid future which may be secured to'the country
should a wise policy, liberalizing 'its government, wake up
and educate its people and develope its natural advantages.
The good work seems begun; and, if the management of af-
fairs is allowed to remain in as good hands as those which
have conducted the great enterprise which has now attracted
representatives of all nations to Vienna, it may be confident-
1y hoped that it will be uhinterrupted.

GERMANY

is best represented by the contributions of Fred. Krupp,
from his immense establishment at Essen. A block of cru-
cible steel, weighing a hundred thousand pounds, illustrates
the great capacity of the steel-making department. It has
been worked into shape by the great fifty tun steam ham-
mer, which is one of the wonders of Essen. A steel cranked
axle for a locomotive is a splendid piece of work, and smaller
straight axles, intended for cars and for tenders, are very fine
examples of hammer finish; and a considerable number of
specimens of locomotive work are of the same admirable
quahty. Someé of these are of Bessemer metal. Krupp
evidently takes much pride in his artillery manufacture,
and if his exhibits here are average specimens of his work,
he has most excellent reason forit. A considerable number
of guns for both land and sea are exhibited. ‘On one of the
largest he has adopted the ‘¢ Ericsson compressor,” which is
one of the most beautiful and effective contrivances of its

inventor. The guns are generally breech loading, are rifled
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with a large number of narrow grooves, and are mounted
on iron carriages. The largest gun has a caliber of 305 mil-
imeters—twelve inches—and weighs 86,600 kilogrammes,
80,000 pounds. It has a magnificent finish, and is made of
beautifully homogeneous metal. These are built guns, or,
as the maker describes them, are constructed upon the “ring
system ” of Armstrong. In most cases, the recoil of the gun
is taken up by a very neat form of ‘“ hydraulic” gear, which
we should expect to work well, and which experiment is
claimed to have proved satisfactory.

Among British exhibitors, Cammell & Co., John Brown &
Co., Vavagseur, and Armstrong & Co. compete to some ex-
tent with Krupp. The two first named present fine exam-
ples Qf heavy work, and their

ARMOR PLATES

attract much attention. Several are shown which heavy
shot have been driven against, making deep indentations
which are bordered, in some instances, by a sharp fin, form-
ing a kind of collar and showing well the fine quality of the
metal. The other firms exhibit heavy and well built guns.
Several torpedoes are exhibited, which are principally no-
ticeable as reminders of the revolurion which seems impend-
ing in the methods of naval warfare—a revolutivn which
was inaugurated as long ago, at least, as the time of our
revolutionary war, and which has exhibited its greatest
progress in the United States, where Bushnell, Robert Ful-
ton, John P. Taylor, and other inventors of an earlier
period, and Ericsson, Lay, and others of our contemporary
engineers, have proved that it promises to change complete-
ly the tactics and the matériel of navies at a very early date.

There are many special exhibits which are nearly as in-
teresting as any already referred to, and we may be able to
find time for their examination at some future period.

. R.H. T.

Gorrvespondence.

Testing Steam Bolilers,
To the Editor of the Scientific American:

In a late issue of your paper, you mention the need of an
iron clad man to take charge of old worn out steam boilers.
No doubt it would be a money-making invention; but as the
deriand would be greater than the supply, we should be no
better off than we are now. But why do we not have the
same system of boiler inspection and testing, and the exami-
nation of engineers, on land as we have on the sea? In this
pl:ce, there are four saw mills; in two of them there are 130
men at work; and the engineers in both of these mills are
men who know nothing about their business, except how to
stop and start their engines. One of the boilers is worn out;
but what remedy is there? None. On the other hand,
there are four tug boats in this harbor (two of them are only
allowed to run inside the harbor); and on these, each engi-
neer has to have a license, for which he pays $10. The
boilers have to be tested once a year, and the engineers’ cer-
tificates renewed Now, have the engineers on those tugs
(each carrying three persons) any more responsibility than
those in the mills mentioned ? What we want are a strict law
in regard to testing boilers and a strict inspection of engi-
neers, as we have on board boats. Let insurance companies
refuse to take risks on buildings using steam power unless
the owners have an inspector’s certificate. Let a law be
passed, compelling all men using steam power to employ no
engineets but such as have passed the required examination.

Who will get the ball rolling? We look to you to start it,
and to all sensible men to keep it in motion.

Fratkfort, Mich.

’l‘hé Million Do‘ilar Telescope.
To the Editor of the Scientific American :

The plan, shown in Figs. 1 and 2, of constructing a large
object glass, with polygonal lenses having the same focus
and arranged in a metallic frame, has been suggested as the
probable solution of the great telescope problem. I desire

ENGINEER,

to call further attention to this plzin, and request those who
have evidence of its impracticability to bring it forward.
With means now at our command, an object glass of this
kind can be constructed with a diameter of five feet, and
very .possibly six feet. If a 25 inch glass can be furnished
for $50,000, one of 60 inckes should not exceed $600,000. Of
the proposed million dellars, this would leave $400,000 for
machinery, mounting, etc., which would probably be suffi-
cient, although it is no small task to build a tube 75 or 100
feet long; and mount it in the air so that it shall have suffi-
cient stability and yet be easily managed. Of course the
field would be divided by dark bands into polygonal sections
similar to the object glass; but would this be a serious ob-
jection? I think not. F.H. R.
New Britain, Conn.
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The Lay Torpedo.
To the Editor of the Scientifie American:

Your issue of July 19 has an article entitled ‘‘ Recent Im-
provements in Torpedo Warfare,” in which you give a de-
scription of the Lay torpedo. You also state that ¢ ex-
periments made at Newport some time since proved quite
successful; but of late, we note that, from various causes,
such promising results have not been attained.” As this
statement is made in your leading article, it has undoubted-
1y led the many readers of your valuable journalinto an error,
as well as committed a great injustice to Mr. Lay.

During the winter last past, there were two experimental
trials which were unsuccessful, not on account of any fault
in the principle of the boat. At one time, the rudder broke;
at the other, the cable was defective. These defects were
eagily remedied ; and on May 29, the final test of running one
mile and returning was made, entirely to the satisfaction of
the commission of naval officers appointed to witness it.
The writer was present and knows that the whole run was a
perfect success, and that the Lay torpedo boat has proved
quite as successful as her inventor had ever promised.
When I add that our government immediately accepted the
boat, and has already paid Mr. Lay therefor, there can be
very little question as to its succees. I also have in my pos-
session a letter from Captain Matthews, Chief of the Torpedo
Corps, United States Navy, stating that, since such accept-
mnce, he had made even a more stccessful run with the boat
than that of May 29, and expressing himself highly gratified
with the performance.

Please give this explanation a place in your paper, as I
trust you are ever ready to make amends for any error, how-
ever slight, in your columns, especially when it takes from a
worthy inventor the tribute of success.

W. W. ROWLEY,

Buffalo, N. Y. Attorney for John L. Lay.

The Causes of l;oller Explosions.
To the Editor of the Scientific American :

Having read of the appointment of a commission to inves-
tigate tha causes of boiler explosions, I think it proper to
assert boldly that no boiler has ever been exploded from gas-
es generated from steam or water. A want of capacity or
carelessness of the engineer, a defect of construction or gen-
eral weakness of boiler, but mainly want of water is the
cause of explosions. When any part of a boiler, from want
of water, becomes heated, and water is let on to it, the water,
striking that part, will assume a globular form; and the
globules, in cooling the surface, suddenly become steam,
and a3 a consequence the boiler explodes. Who has not
seen globules form on stoves, red hot plates, etc., and sud-
denly expand? I have experienced this fact in boilers, upon
two different occasions (accidentally); and to prove my asser-
tions, I propose, to any party, willing to bear expense of the
ruination of the boiler, to fill said boiler with water to the
usual hight (which is at best arbitrary); then build my fire,

‘raise the steam to 70 pounds pressure, allowing it to escape,
and then reducing water, pressure and fire, till the gage
shows less than 5 pounds, with but a few gallons of water
i the boiler; I will then introduce into the boiler from one
to three gallons of water and raise the pressure to 70 pounds
again in less time than I can write it, say from one to three
seconds. 1 will be present at the boiler during the trial.
The boiler is to be of the tubular or locomotive kind, to have
a very large safety valve, and to be previously submitted to
my thorough inspection. GEo. H. LENHER.

Elizabeth, N. J. R

The Zodia-cal Light,
To the Editor of the Scientific American:

T. R. L., in his explanation of the cause of the zodiacal
light, on page 51 of your current volume, made, I think,
the following mistakes:

1. There is noreason why the lune 112 G only, and not
every part of the surface of the earth that is illuminated by
the sun (the entire lower half), should reflect solar rays in the
indicated manner.
in the diagram, be seen only east and west and not north
and south, and in every direction, the sun being in a vertical
line below the observer ?

2. A second reflection of the rays on the outline of the
atmosphere can hardly take place, because the density of the
gaseous envelope of our earth diminishes'gradually, and
hence does not exhibit a reflecting face. The air, however,
does absorb and disperse some of the light which passes
through it; and, therefore, ¢ dispersion”” should be substitu-
ted for the “second reflection.” ) :

3. In the diagram, the atmosphere is supposed to ‘be high-
er than the radius of the earth. Had T. R. L. made the
diagram with better proportions, sketching the hight of the
atmosphere as about 45 of the radius of the earth, he would
at once have seen that his theory cannot account for a ‘“dou-
ble light.” ' '

4, That section of the atmosphere, above the horizon of
the observer, which is illuminated by the reflected rays is
also illuminated by the direct rays of the sun, as the dia-
gram clearly shows; and therefore, I fear, T. R. L. givesa
theory, not of the zodiacal light, but of tie ordinary twi.
light. Hvueo BIiLerRAM.

Philadelphia, Pa.

To the Editor of the Scientific American &

Most of your readers, I am persuaded, will need no de-
monstration to convince them that the theory of your Mount
Airy correspondent, which attributes the phenomenon of the
zodiacal light to “ reflection of the rays of the sun from the
earth upon the atmosphere and thence to the spectator,” as

‘Why should the phenomenon, explained |

contained in your issue of July 26, is untenable. However,
lest the diagram contained in the article alluded to may con-
fuse some of your readers, I submit the following as a refu-
tation of the position taken in that article.

Let E represent the center of the earth, 8 the point of the
observer, A B the hight of the atmosphere (50 miles, we will
agsume), and 8 C an incident ray. Then, from the well
known proposition (Euclid, 86, III), we have DG x DF=AD?

Therefore, AD=4/8,000 X 50:=about 633 miles. Because
the angles of incidence and of reflection are equal, the last
ray of reflected light that can be seen at D corresponds with
the incident ray, SCD, which is tangent to the earthat C,and
consequently CD==AD. Now, AE : AD ::radius : tangent
of the angle AED, whence we find angle AED=9°. There
fore angle AEH=angle SDH—=twice angle AED=18"; and
consequently the last ray of either incident or reflected light
is seen when the sun is only about 18° below the horizon of
the observer. But it *s well known that the zodiacal light is
seen when the sun is much lower; and, according to the tes-
timony of Mr. Jones, it may sometimes be seen when the sun
is 90° below the horizon, that is, at midnight.

Hence it is certain that the zodiacal light is not “caused
by reflection of the rays of the sun from the earth upon the
atmosphere and thence to the spectator,” as is assumed by
your correspondent F. R. L.

J. BE. HENDRICES.

-

Des Moines, Iowa.

The Retrogression of the Sun.
Tothe Editor of the Scientific American:

One of your correspondents, on page 51 of your current
volume, argues that the precession of the equinoxes is owing
to the motion of the sun in an orbit, and he gives a diagram
of the position of the sun and the earth at the summer sol-
stice, in four different points of the supposed solar orbit.

Now his figure is incorrect, because, if the sun had such a
motion in such an orbit, it would not change the direction of
the earth’s axis in the manner which he represents, or i
any other manner; and the earth at the suimer solstice
would not be in the positions, which his figure indicates, in
the given places of ‘theé sun in its orbit, but would be in the
positions indicated in the diagram whick I send you. This
diagram is a correction of your correspondent’s, with the
lunar orbit left out as not affecting the question. This fignre
represents the direction of the earth’s axis as unchanged by
the sun’s motion in his orbit, which is in accordance with
the principles of philosophy and the motions of the moon in
regard to the sun and earth.

Now such a motion of the sun as this might cause a pre-
cession of the equinoxes, but it would also cause a change
in the angular distance from each other of all the stars in

the heavens, which is not the case in Nature. For instance,
if the sun had receded so far westward from A that it no
longer appeared in conjunction with the star, ¢, but thirty
degrees to the west of it (about the amount of the precession
of the equinoxes since Hipparchus’ catalogue), then the stars,
cand g, would no longer be 180° from each other; while ¢
and /%, and g and %, would be nearer together, while ¢ and f
would be further apart than at first; besides, the motions of
the stars near the poles would not be such as is observed in
Nature. JouN 8, PLUMER.
Sandown, N. H.

To the Editor of the Setentific American ¢

Your correspondent Mr. Hepburn appears to labor under a
singular delusion in regard to what is, in rality, a simple
mechanical question; and thus, in trying to avoid a merely

imaginary difficulty, he has fallen into a real one. For while
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|| ascribed to a material cause.
| | possible to discover the nature of ailmentsif they are not
|| known in the indivisible (part of man) from which they

|| of man.
|| is indivisible.

a very slight excess of that retrograde rotation, which, in
consequence of inertia, takes place in the earth as well as in
all revolving bodies, is fully sufficient to account for the
apparent retrogressive motion of the sun, it is equally clear
that there could not be such a motion of the sun as 18 repre-
sented in the diagram on page 51, without such a counter-
balancing weight on the other side of the center of revolu-
tion as would require a cowplete change in the arrangement
of the solar system.

Ifastronomers were but able to understand the simple fact
that a body in free space, while rotating on one axis in one
direction, can, at the same time, have a rotation in a contrary
direction on another axis crossing the first at the center of
gravity, they would find no difficulty in comprehending many
of the so called anomalous motions of the planets which they
have so long attempted to account for on the suppcsition that
one side of a perfectly well balanced body may sometimes be
heavier than the other. JAMES A. Bazin.

Canton, Mass.

o
Hot Air Engines.
To the Editor of the Scientific American :

Having had considerable experience with hot air engines,
especially with the Roper engine, I have beer much interest-
ed in your correspondent F. G. Wood ard’s remarks and
suggestions in regard to them. The design which he gives,
on page 37 of your current volu're, though possessing some
advantages (especially the self-oiling device, which is good),
has many defects which, I think, make it impracticable.
Among these are the fire box and fly wheel, which must both
be of great weight, being placed high ; and the whole engine,

-as it stands on tho air pumps, which must necessarily be

small, renders the machine too topheavy for practical use.
The location of the cylinders, also, seems to make them dif-
ficult of access for the purpose of packing, cleaning, etc.
The fire dours being so high, also, make it inconvenient to
fire up and rake out the ashes;and, the cylinder being placed
beneath the fire box, the ashes and dirt, which are sure to
arise when raking out the fire, would settle in the cylinder
and cut out both it and the packing.

He does not give his proposed arrangement of valves, or
the kind of valves which he supposes will stand when placed
above the fire. After considerable and careful observatien,
my impression is that no successful hot air engine can be
built unless the valves are placed outside. This is a subject
which deserves discussion, and I am glad to see it agitated.
Hot air possesses advantages over steam which, it seems,
should eventually recommend it almost universally for a
light power, and whosoever bas the best engine will certain-
ly have a large field for its sale. H.8. W.

New York city. '

REMARES BY THE EDITOR:—W-eare glad to draw out cor-
respondence on so important a subject. Mr. Wondward did
not send a working drawing of his proposed engine, but
werely a sketch of moving parts, and he may have pro-
vided sufficient support for the cylinder. He also omitted
to mention several details, to which we called attention at the
time.. “"We would be pleased to hear from him, if he cares
to reply to any of the criticisms contained in this letter.

‘rhe Belief of Hippocrates.
To the Bditor of the Scientific American:

In reading the article, on page 320 of your volume XXVI1I,
on‘‘ Medical Practice in Early Times,” to the progress of
which, as you justly observe, Hippocrates contributed not
a little, any one not acquainted with the writings of the
Prince of Doctors may be led to infer from the context of

| | the article that good Hippocrates was nothing but a materi-

alist; whereas he firmly believed that no disease can be
He, in fact, says that it is im-

proceed. By indivisible, we, of course, understand the soul
All matter isdivisible; the;soul, being immaterial,

That Hippocrates was devoutly religious, hislifeand writ-
ings furnish ample proof; in this characteristic, some of our
doctors would do very well to imitate his illustrious ex-
ample, particularly for their patients’ sake.

Pu1r.0-HIPPOCRATES.

Kingfishers and Fish,
Zo the Editor of the Scientific American :

Mr. Darwin in his last book states that the kingfisher al-
ways kills the fish before swallowing it. Dr. Charles C. Ab-
bot, of Trenton, N. J., states that the fish is swallowed with-
out killing and often while the bird is on the wing. - So far
as my observation goes, when a fish is large, or about two
and a half inches long, it is killed before being swallowed.
I once saw a kingfisher light on a limb close to the surface
of the water in a creek; and the bird, having an eye to the
business in hard, did not see me (I was about fifteen feet off);
it presently dived into the water and returned to its
perch with a fish in its bill, about the above stated length.
The bird then began to beat the head of the fish against the
limb on which it was standing; after a few beats it would
stop to see if the fish was dead or not; this was done three
times, when the head of the fish was bleeding, and the limb
against which the head was beaten was stained with blood.
The fish was dead, and it was then swallowed. Now the
above named gentlemen may both to a certain extent be cor-
rect. The kingfisher may swallow the small fish without
killing them ; in my mind there is no doubt that they do.

S8an Francisco, Cal. D.D. S
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IMPROVED CHURN.

The accompanying engraving is a sectional view of a new
churn which, in addition to having various improvements
in its construction, is claimed to produce and gather butter
with great celerity. The apparatus rests on a base plate
from which arise two standards, one of which is shown at
A, which are surmounted by a top piece. The latter is cut
to fit partiaflly around the churn body, and is Leld in place
by a detachable strap, B. The churn body is cylindrical in
form and has a false bottom in which is pivoted the lower

end of the dasher shaft, C. A number of radial arms or
blades, made wide and inclined laterally, are secured to the
dasher shaft, which is also surrounded by a
curb or tube, D, in which it freely revolves.
Tle curb, D, fitsintoa similar tube, E, which
bas radial flanges, F, attached to it, the outer
edges of which rest against the inner surface
of the churn body, so as to keep both curbs
accur: tely centered and securely in place.
The lower ends of the flanges, F, project be-
low the lower end of the tube, E, supporting
the same at a distance above the bottom so
as to give a clear passage for the milk be-
neath. In operation, the curb, D, is adjusted
so that its upper edge may be a little above
the surface of the milk to be churned. Then,
as the dasher is revolved, the blades raise the
milk through the curb and project it outward
over the edge against the sides of the churn
body. A constant inow of milk is thus
caused beneath the lower edge, thus provid-
ing a continuous circulation and violent agi-
tation of the contents of the churn, causing
butter to appear in a very short time. The
flanges, F, prevent the milk from receivinga
circular motion from the dasher, by which
its inflow beneath the curb would be impeded.

The cover of the churn is made in two
parts, and has half round notches in the cen-
ter, which, when the appliance is in place,

candles, and at the side the light of three candles. And
while the naked light of the patent lamp wasequal to eight
and a half candles, that of the common lamp was only equal
to three candles. Hence, not only are the rays of light
thrown inthe proper direction, but the increased illuminating
effect of the light is due both to the lens and the lantern
itself,

e
®

The Australian

In reference to this device, illustrated on page 371 of our
volume XXIX, our excellent correspondent Mr. O. C. Wool-
son states that similar vessels are used in the West Indies;

Water Cooler,

"*Itnuwr'f:""'m'mmmunnmmmummummmmﬂu I

would, for the reason above given, save many a fellow from
the cramp. I am going to try the clay in this country, to
see if it is suitable for the purpose.”

What shall we do with our Boys ?

It is as impossible to make a chemist, or an engineer, or
a naturalist, of a boy,if he has no special taste or aptness
for these studies, as to make a poet out of a Digger Indian.
It is no unusual circumstance for parents who have boys
just entering upon manhood to come to us desiring counsel
in regard to placingthem in a chemical laboratory, that they
‘‘may learn the trade,” as, to their eyes, the business appears
remunerative. - They have no special genius,
no training in preparacory studies, no decid-
ed leaning towards chemical manipulation
or research, but the desire is to have them
“made ” into chemists. Thereisa mistaken
idea, common to many parents, that their
children are as well adapted to one employ
ment as another, and that they only need
opportunities to learn regarding this pursuit
or that, to beccme proficients and rise to
eminence. More than half the sad failures
so commonly okserved are due to being
forced into the wrong road in early life,
Young men are forced into pulpits, when
they should be following the plough; forced
into courts of law, when they should be driv-
ing the plane in a carpenter’s shop; forced
into sick rooms, as physicians, when they
should be guiding a locomotive, or heading
an exploring party into the Rocky Mountains ;
forced into industrial laboratories, when they *
should be in the counting 100m or shop.

It is a wise provision of Providence that
nearly every boy born into the world has
some peculiar distinctive capability, some
aptness for a particular calling or pursuit:

- and if he is driven into channels contrary to
his instincts and tastes, he is in antagonism

form tha upper bearing of the dasher shaft.
To the upper end of the latter is attached a
small pulley which communicates, by means

\

with Nature, and the odds are against him,
One of the earliest and most anxious inqui-
ries of parents should be directed to the dis-

—

of a belt, with a larger wheel provided with
a handle to serve as a crank, as represented.
The faucet shown at the base of the churn
gerves to draw off the contents when desired.

Patented April 22, 1873, by Mr. William H. Holdam, of
Crab Orchard, Lincoln county, Ky., from whom further par-
ticulars may beobtained. ' :

o>
ODPRLESS WATER CLOSET ATTACHMENT.

There is probably no more insidious cause of ‘disease than
the foul emanations from sinks and water closets. In city
houses. the latter especially, through their
close proximity to other portions of the
dwelling, are often the source of serious
nuisnce.

In order, as it is claimed, entirely to ob-
viate the.disagreeable odor attendant upon
the employment of these receptacles, the
device illustrated .in the accompanying
engraving has recently been invented. It
consists of a bellows, A, arranged with
suitable inlet and outlet valves, the supply
pipe of which connects with the upper
end of the trap or the closet, and the pipe
leading therefrom communicates with the
lower part of the trap or the soil pipe,
thus conveying the foul air from the bowl
to the sewer conduits. The bellows ar-
rangement is operated by a lever, cord,
and pulleys in combination with the pull,
as represented, or, in hopper closets, by the
working of a cock.

The device is simple, and easﬂy attached
to ordinary closets. The inventor relates
that he has tested it for some time in- ac-
tual employment, with uniformly satis-
factory results.

For further particulars address Mr. -Phi-
lip C. Rowe, 203 Harrison avenue, Boston,
Mass.

//
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Improved Ship Signal Lights,

William Harvie, a coppersmith-of Glasgow, Scotland, is
theoriginator of an excel ent improveraent in this line, which
has come into extensive use for -steamships and sailing
vessels. He employs lenses on the dioptric system, of pressed
glass. and has succeeded in grtting a paraffin light to bura
brightly in any weather, without a glass chimney.

In order to accomplish this result, Mr. Harvie so divided
the lamp that the inside . chamber ‘formed the chimney
proper, the air for maintaining combustion passingdown the
upright tube, entering under a false.bottom. The funnel by
which the products of combustion escape from the lamp is
so protected that no blow-down can' take place; indeed, it
seem’ that tihhe Harvie lamp burns better in a storm than
otherwise.

When subjected to a photometrlc exa.mumtlon in the pub-
lic gas testing office Glasgow,the Harvie patent. s1gna1 lamp
was found to give. in front; a 1ay of light' from .the center
of the lens equalin intensity to that given by-ninety.eight
standard sperm candles, and at the side a ray.of light from
the center of the lens equal to the light of sixty-seven candles;
while the common lamp in front gave a light equal to eight

HOLDAM'S IMPROVED CHURN..

they are made in Spain, of a very porous earthenware from
blue clay. ““In no case must you touch your lips to the jar,
but hold it above your head, anywhere from six inches to
two feet, and let th- liquor run' into y_oﬁr mouth, or, rather,
clear down your throat. It is a remarkable fact that, in
quenching thirst in this way, you cannot drink one drop
more than just what your stomach needs; and if you keep
on pouring after that point is reached,. you run in danger of

covery of the leanings of their children, and

if they find thac their boy, who they ear-

nestly desire shall adorn'the bar or the pul-
pit,.is persistently engaged in constructing toy ships, and
wading in every puddle of water to test their sailing qual-
ities; if he reads books of voyages, and when in a seaport
steals away to the wharves, to visit ships and talk with sail-
ors, it is certain he is ‘born for the sea. Fit him out with a
sailor’s rig, put him in the best possible position for rising
to the honorable post of ship-master, and you Lave discharged
your duty. If, on the other hand, he is logical, discriminat-
ing, keen, fond of argument, let him enter
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choking yourself. There may be some of your readers and
thinkers who doubt this, but I state it as.a fact; and you !

son I regard the practice of quenching thirst in this way the |
most healthy that was ever tried. ~In very warm weather, !

and two breaths, etc. . It takes a little practice toaccomplish
the throwing the water: in the mouth, and the first attempt
will probably require a change of shirt and possibly one’s’
whole attire; but that would only occur with those that are
extremely awkward ; generally the third or fourth attempt
is successful, and then it is as simple as drinking from a
glass. In some parts of 8pain, they. drink wine from these
jars; and it is-sald tbat, when it is passed around the table
for each person to drink, in case any one, nat accustomed to
the practice, allows his lips.to.touch the spout, the next in
turn takes it and without-a word ‘throws- it upon- the. floor
and <calls for another jar. That will.do.very well for Spain,

but we do .not_handle wine in that way, . I hope the .tims
will come when these jars sre generally used in this country.

For rolling mill and furnace men they are very suitable, and

© 1873 SCIENTIFIC AMERICAN, INC
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ROWE'S ODORLESS WATER ‘CLOSET ATTACHMENT.

|

may try again and again to swallow more than you really |the humblest fare, by constant’ toil, tne aspirations of their
require, and you' will’b’e foiled every time;-and for this rea- | boyhood, and subsequently of their manhood, are fully met.

‘when one is inclined to drink often and much, to:the injury :
of health, it goes beyond the practice of taking one swallow

the law; if he is fond of whittling, planing,
sawing, constructing, and neglects his studies,
turn him over toa good carpenter, to learn
the trade. If he begins early to spead his
pennies for sulphur, niter, oil of vitriol, aqua
JSortis, ete. ; if he is such a persistent experi-
menter that you fear he will kill himself, or
set your buildings on fire; it his pockets are
full of abominable drugs, and his clothing so
charged with the odor of stale eggs that you
refuse to admit him to the table at meal times,
‘why, the chances are that he is a ‘“born”
chemist, and it will be safe to start him off to
some technical school for instruction.

The question is, not what we will make of
our boys, but what position are they manifest-
ly designed to fill; in what direction does Na-
ture point, as respects avocations or pursuits
in life which will be in harmony with their
capabilities and instincts? It is no use for us
to repine and find fault with the supposed
vulgar tastes of our boys. ‘We must remem
ber that no industrial calling is vulgar; every

" kind of labor is honorable; and it is far bet-
ter to be distinguished as a first cless cobbler
or peddler than to live the contemptible life
of a fifth rate lawyer or clergyman.

There are thousands of boys born into the

world possessing scarcely a trace.of ambition. Such do not

care for distinction, or even for wealth; if they can procure

DY

They are negative characters,happy with nothing, and suffer
no elation or depression, whether.in sunshine or under a
cloud. .These boys, who often afford much mortification to
ambitious parents, fill a most important niche in the world ;
in fact, the world could rot do without them. They consti-
tute the great army of .men.who build our railroads, tunnel
our mountains, load And unload cur ships, cut down our for-
ests, and manipulate the red hot, iron masses which come
from our blast furnaces. We cannot alter the temperaments
of such boys Nature is stronger than we are, and well is it
that this is so. We may hold them by the power of wealth
or controlling influences, but when these. fail they fall at
once to their place, in obedience to a law as irresistible as
that which Newton discovered in the fall of the apple. Study
to learn what they are capable of doing for themselves ; encour-
age them to do well whatever work is suited to their natures.
Regard every calling as honorable, the labor of which is hon-
orably performed, and thus insure happin«ss and prosperity
to our offspring.—Boston Journal of Chemistry.
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JAPANESE BIRDS.

We select the herewith illustration from a handsomely
gotten up work on Japan, by the celebrated German travel-
er Wilhelm Heine. It 1epresents birds of the heron and
crane species, and was made from a sketch by himself per-
sonally. These birds are very numerous, and are diverse in
their appearance and characteristics. They are not allowed
to be hunted except by the nobles; and according to the po-
pular belief, they are the symbols of happiness and good
fortune, and are frequently represented as such in the plas-
tic and pictorial arts. ’

The ibis (No 4) is a beautiful and rare bird, the first speci-
men of which was brought :0 Europe by Siebold. It is two
feet six inches high; the bill is of a dark violet brown, red
at the point. The skin covering the head and ears, and also
that of the legs and feet, is of & brilliant red ; and the nape
of the neck,is covered by a bunch of long narrow feathers
extending to the base. The color of the bird is white.

The white crane (No. 2) appears in the southern part of
Siberia as well as in Japan. The color of the young birds
is of a reddish brown, which soon changes into white. The
feet, the bill, and a piece of bald skin above the eyes, are of
a brilliant red color.

The monk heron (No. 7) is two feet eight inches high, be-
ing covered with black feathers on the upper part of the
neck and head. It has similarly colored legs, with a bill of
a greenish gray, which changes towards its base into a rusi-
red color.

The great spoonbill heron (No. 8) is two feet nine inches
high, It resembles, in general, the European specics, with
a small difference in the length of the feet and bill. The
color is white, the bill being yellow and the feet black.

The small silver heron (No. 1) differs greatly from the Eu-

ropean herons, and from those of Egypt and Persia. The
specimen represent d in our engraving measures two feet in
hight. The feathers which cover the neck and back are long
and thread-like, ard are used in trimmings and other orna-
mentation, being of a resplendent white color. The feet are
dark black. .

The bittern (No. 5) does not differ from the kinds indige-
nous to Europe, Egypt, Nubia, Abyssinia, and Siberia.

The great kingfisher (No. 6) is frequently found in the
presence of.a company of herons; he. appears to listen at-
tentively to the chattering of the birds, with the air of a re-
porter to whom it is necessary that not a word should be lost.

o
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The Cause of the Gulf Stream.

Mr. John P. Whipple, of Whitewater, Wis., sends us a
pamphlet in which he argues that the Gulf Stream and all
other ocean currents are produced by the tidal. wave and
the land with its peculiar formation. We fail to perceive
the practical scientific value of .our correspondent’s sugg¥s-
tions, particularly as he observes that the land and tide are
continually making the water unequal and that the tide and
winds stir up the ocean. Some of the theories advanced are
hardly in accordance with accepted views, especially those
relating to the trade winds where “ the sun is continually
warming the air at the surface of the earth, which makes
it lighter, and the night cools it and makes it heavier, so the
cool air follows the sun around the earth and that is the
cause of its keeping one direction:” and also the statement

that the earth’s rotation is due tc ‘‘the sun continually ex-
panding the side nearest it, making it lighter; night con-
denses and makes the opposite’side heavier, and its motion
round the sun forces it to rotate.” :

As the inventor of these novel ideas naively remarks
that his Gulf Stream theories depend on the fact of the
water on the east shore of the Isthmus of Panama being on
a higher level than that on the opposite. side, he probably
will abandon them on learning that the mean hight of the
two oceans is precisely the same. The old idea that the
Atlantic is many feet higher than the Pacific has long since
been exploded.

Py
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Iron Shipbuilding in Iowa,

A correspondent, J. H., states that two iron steam yachts
have recently been built in Dubuque. They are built on the
same style as the Cunard steamer China, built onthe Clyde.
The building of the yachts was done under the superintend-
ence of a man who worked on the China. The dimensions
of each yacht are: Length of keel 47 feet, width of beam
7 feet 6 inches, depth of hold 4 feet. They are propelled by
screws which make 300 revolutions per minute and propel
the boats at a speed of 12 miles an hour. The screw of each
boat is driven by a twelv® horse power upright boiler, and
engines of unique pattern, which will soon be patented.
Everything aboard each yacht isso arranged-that she cah be
entirely managed by one person.  They can be used as sail
boats and are capable of carrying 50 passengers each. They
are the fifth and sixth iron steambogats built in this city (one
of which, the Clyde, has a 150 horse power engine and is one
of the fastest tow boats on the Mississippi river). She was
the first built west of the Alleghany mountains. Except the
masts and seats, there is no woodwork on the two yachts.
Their names are the Island Queen and the J. D. Eddy. They
cost $2,000 a piece, and are built, by Rouse & Co., proprietors
of the Iowa Iron Works.

JAPANESE BIRDS—HERONS AND CRANES.
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SCIENTLFIC AND PRACTICAL INFORMATICN.

TUNGSTEN IN THE ARTS.

In the last few years the consumption of tungsten and its
compounds has vastly increased. It is now used for im-
proving the quality of puddled iron and steel as well as cast
steel, and is one of the constituents of Mushet’s special steel.
Its addition to German silver renders it tougher, and it is
employed in many other alloys with gnld, silver, lead, etc.
One alloy called minargent contains 100 parts copper, 70
nickel, 5 tungsten, and 1 aluminum. Bartels in Hanover
makes a large number of tungsten preparations for use in
dyeing and printing; the tungstate of soda serves as substi-
tute for tin salt, for fireproofing fabrics, and for the manu-
facture of bronze powder and blue carmine. In cosmetics,
tungsten is taking the place of white lead and zinc. Tung-
sten in steel gives it the property of retaining magnetism
for a longer time and makes it useful for magnetic needles.

CONVERSION OF STARCH INTO SUGAR.

The conversion of starch, cellulose, and the like into glu-
cose or grape sugar has usually been accomplished by the
use of dilute acids in open vessels. Some Parisian chem-
ists, Gibon, Dusart, and Bardy, now propose to conduct this
operation in closed cylinders under a pressure of 3 to 4 at-
mospheres. The vroportions taken are 85'3 cubic feet wa-
ter and 4'4 pounds sulphuric acid to 4,400 pounds
dried starch, and the operation lasts two hours. If a thick-
er sirup is desired, it is only necessary to diminish the
amount of water taken. Some other acid may be used than
sulphuric. The advantage of the process consists in obtain-
ing the desired product by a single operation, since neither
concentration by evaporation nor filtration is necessary.

DETERMINING THE QUANTITY OF ALCOHOL IN FUSEL OIL.

When fusel oil is imported into England, it is admitted
free of duty, provided that it does not contain over 15 per
cent of alcohol of 092 specific gravity. The method em-

ployed in the London custom house for:determining the |.

amount of alcohol depends upon the insolubility of fusel
oil in water. A certain quantity of the liquor to be tested
is shaken with an equal volume of water and left standing
for 12 hours. At the end of that time two layers are formed,
the upper one of fusel oil, the lower of alcohol and water.
The specific gravity of the latter is taken, and from it the
percentage of proof spirits is calculated.

This method, according to Dr. G. L. Ulex, gives too high
a percentage of alcohol, for crude fusel oil contains not only
amylic alcohol, but also ethylic, propylic, and butylic alco-
hols, which are more soluble in water. Ethylic alcohol is
soluble in every proportion, propylic alcohol is very soluble,
butylic alcoho] dissolves in 10 parts of water, amylic alco
hol is as good as insoluble.

From some experiments by theauthor, he found that fusel
oil from beets consists of 2 parts of soluble alcohols and 1
part intoluble alcohol, and that only a small part of the
former is wine alcohol. Although this liquor contains only
3 to 4 per cent of proof spirit, according to'the custom house
rules it ' would seem to contain 40 per cent of proof spirit
and be taxed accordingly. This leads to very great injus-
tice in English import duties, and although this law is not
in force here, we give the following more accurate method
of making the determination :

The boiling point of absolute (ethylic) alcohol is 173-12°
Fah.; that of propylic alcohol, 206'6° Fah.; butylic alco-
hol, 228-2° Fah.; amylic alcohol, 269'6* Fah., so that this
difference can be employed in separating them. If wine al-
cohol is present in considerab’e quantities, it alone will be
found in the first portion of the - distillate. © Three and two
fifths ounces of the fusel il to be tested is placed in a retort
and 1-35 drams distilled off. This distillate is mixed with an
equal quantity of a saturated solution of common salt, and,
after shaking, leftto settle. If the quantity of fusel oil then
found floating on the top is 40 minims or more, it is certain
the.t less than 15 per cent of proof spirits is present, and
hence it is free of duty. If the quantity of fusel oil is less
than that, the liquor is tested by mixing it with an equal
quantity of salt solution, shaking, and allowing to rest.

The salt solution is then separated and- distilled by itself,
and the quantity of proof spirit determined in the distillate
by taking its specific gravity.

THE VELOCITY OF LIGHT.

Olaf Roemer, an eminent Danish astronomer, whiie ob-
serving the eclipses of Jupiter’s satellites, in 1676, found
that light occupied about 16 minutes and 26 seconds in pass-
ing through the diameter of the earth’s orbit, and assuming
the distance of the earth from the sun to be nearly 95,800,
000 miles, he determined the velocity of light to be 192,500
miles in a second.

In 1723, Bradley, an English astronomer, discovered the
aberration of light, and detéermined its velocity to be 191,515
miles per second. ’

In 1849, M. Fizeau invented an apparatus for measuring
the velocity of light between terrestrial stations, and deter-
mined it to be 194,677 miles a second.

M. Foucault, with substantially the same apparatus, de-
termined the velocity to be 185,177 miles per second, and
showed that this result was correct to within 1.

Quite recently M. Fizeau has published the particulars of
a long series of experiments, made between stations about
6 miles apart, using the rays from a oxyhydrcgen light; ana
he gives, as the mean of 650 good observations, a velocity of
186,363 miles per second. The result obtained by Roemer is
usually given in test books, and in fact is commonly quoted
as the correct velocity of light. But the close agreement of
the more recent researches of MM. Foucaultand Fizeau, and

the elegant methods used by these philosophers in their re-
searches, render it nearly certain that the velocity of light in
the air is between 185,177 and 185,863 miles per second.

SULPHITE OF SODA A8 AN ANTICHLOR.

The term antichlor, which applied originally to any sub-
stance employed to destroy the free chlorine remaining in
fabrics bleached with i, is now almost entirely limited to
hyposulphite of soda, Na,S,05. During the reaction of this
salt upon chlorine, free sulphur is deposited upon the fab-
rics, much to their detriment. The probable reason, that this
has never before been observed, is because its injurious ef-
fects have been attributed to overbleaching. This finely di-
vided sulphur, when deposited in the fiber of paper, gradual-
ly oxidizes to sulphurous and sulphuric acid, which renders
the paper brittle, and, if wriiten upon withiron ink, bleaches
or fades it.  This effect upon paper has sometimes been at-
tributed to its containing too much wood fiber.

larger quantity of active sulphurous acid can be ob-
tained from a given weight of sulphite of soda, Na, SO,
than from an equal weight of the hyposulphite, and from
this no sulphur is deposited, so that it ought most certainly
to be preferred for use as antichlor on a large scale. We
are informed by large manufacturers of chemicals that sul-
phite of soda can be made at a price not higher, in propor-
tion to its efficiency, than the hyposulphite.

®
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Jet===How and Where it is Obtained.

A writer inthe Practical Magazine gives the following
interesting particulars regarding jet, a material much used
for the manufacture of mourning jewelry. In this country, we
may remark, the substanceis largely imitated by vulcanized
rubber, which, when new, closely resembles the genuine arti-
cle. Real jet jewelry mounted in gold is worth from five
and six to as high as seventy dollars per set, the price, how
ever, depending principally uponthe quantity of precious
metal used. "It is very serviceable, and, unlike rubber, it re
tains its brilliancy.

Jet is of two distinct species—hard jet and soft jet—but
the latter is of very minor importance and will be referred to
hereafter.

The hard jet is found in the &frata known as the jet rock,
which appears to be a deposit of sea anemones, and some
yearsago a patent was taken out to distil petroleum from
it.

The jet rock occurs in thelias formation, some thirty yards
above the main band of Cleveland ironstone, and is discov-
ered in compressed masses in layers of very different sizes,
heing generally from half an inch to two and a halfinches in
thickness, from four to thirty inches wide, and four or five
feet in length. It invariably tapers away, running, as the
miners say, toa ‘‘ feather edge.” .
These jet layersare always protected by a skin, the color
making another division; for that found in the cliffs by the
sea has always a blue skin, while that discovered in the in-
land hills has a yellow coating. The jet found in the same
mine varies very much in quality;its worst specimens, those
which are quite brown and will not take a polish, are termed
“ dazed jet.”

'"Le soft jet is confined to the lower oolite—in the sand-
stone and shale—some 160 yards higher than the hard jet,
and is undoubtedly of a pure ligneous origin, the fiber and
the branches of trees being more or less distinctly marked.

The most valuable finds of jet have been washed down by
the sea’s action, where the jet rock crops out in the cliffs,
and on the cliffs, where the seams are exposed. The dealers
of th e town of Whitby, in Yorkshire, England, where the
principal deposits of the material exist, rent these jet cliffs
and inland seams from the owners, generally for a fixed lump
sum paid in advance—not for a royalty—for “the right to
work a certain number of yards. Nearly all the jet now ob-
tained is found inland, but in former days tales are told of
men being swung by ropes over steep cliffs like the eider-
down hunters of Norway. At present, cliff jet is worked
with the same mining operations as that lying under the
inland hills. ‘

The process iz very simple, and, to those acquainted
with the intricac¢ies of iron and coal mining, of no very
great interest. A mine is commenced by drifting into the
face of a rock a passage of seven feet by five. A tramway.
is then laid down, and the shale is tilted from the mouth
of the mine, the drift continued for about foriy yards, at the
rate of from two to fcur feet per diem; then cross drifts
are started in a variety of directions. As soon as the rock
becomes too hard, the miners retire; pulling in the roofs
as they recede, for the bulk of the jet is found generally in
the falling top rock.

There are at present twenty-three jet mines in full work,
only one of these being of soft Jet. The average number
of men employed in each mine is six, and there are now
some hundred and fifty miners engaged in this industry.
The men are generally paid by the week, and only earn
from twenty-four to twenty-six shillings—a sorry contrast
to the high wages of the iron miners.

Hard jet varies in prices from 75 cents to $3.50 perlb.;
soft jet from $1.37 *to $7.50 per stone, according to size
and quality, and sometimes also according to the fluctuations
of the market. For instance, when the Prince of Wales’
life was in danger, Whitby was thronged with buyers for
both the raw and manufactured article ‘at any price, . and
some' speculators were severely bitten by his happy re-
covery. ) )

It is stated thatthe turn-over in rough English hard jet
amounts to $200,000 annually.

The material is manufactured as follows: The jet is first

peeled and stripped of its skin, be it blue or yellow, by nreans

© 1873 SCIENTIFIC AMERICAN, INC

of a manual chipping process with a heavy iron-handled chisel
It is then sawn up into the exact sizes for the object for which
it is intended, the saw being guided by an ingenious ar-
rangement of little wooden directors. Much care is taken in
this process of ¢ sawing up,” for great economy can, by rigid
supervision, be effected, one manufacturer stating that by
a very simple arrangement he was able to make his raw ma-
terial go a fifth further than any of his rivals. The little
fragments are then delivered to workmen, wlho, with the
aid of small grindstones driven by a foot treadle, take off the
angular portions and reduce them more nearly to the re-
quired dimensions. They then pass into thehands of the
carvers who, with knives, small chisels, and guuges, soon,
if it be rough work only, cut them into the desire3 pattern.
If the work, however, be really artistic, the carving is of
course a much more artistic process; and it is curious to see
lads and men, who one migbt fairly think had not the slight.
est knowledge in the world of art principles, cut deftiy
and rapidly cameos that in their beauty of profile resemble
the old masterpieces; flower scrolls and groups of fruit
that have a marvellous fidelity to Nature herself; and cru-
cifixes and pendants that rival all theingenuity and patience
of the ‘“ heathen Chinee.” Sometimes you notice them with
a pattern placed before them, or with a rough design
scratched by a knife’s point upon the material itself—often-
est, however, it would seem as though the work were alto-
gether original.

After being carved, the goods are removed to the polishing
room, where the first process, in the case of rough goods,
again takes place, upona treadle grindstone fed with oil and
‘‘rottenstone.” Then the finish and the polish aie given by
what is termed ‘‘rougeing.” Here the articles are held
against quickly revolving wheels, covered with chamois
leather for the larger portions and with strips of list for the
indented parts of the pattern, the beautiful polish being
given by means of a composition of a red pigment and oil.
TLey are then set (the settings all coming from Birming-
ham) and taken to the warehouse, wkere they are carded, or
strung if necéssary, and priced and packed by young women,
being then stored forthe inspection of the buyers.

NEW BOOKS AND PUBLICATIONS,

THE COMMERCIAL AGENCY REGISTER, published by the
McKillop & Sprague Co., 109 & 111 Worth Street, New
York.

We are pleased to learn that our old neighbors and friends, Messrs.
McKRillop and Sprague, continue to prosper, and to issue their semi«annual
volume, improved and enlarged. Their present premises are much better
and larger than those they occupied at 8/ Park Row ; and are, we believe
the best and most commodious offices in the United States used in that
business. The up town movement, however, has not disconnected them
from their down town subscribers, as they have established a branch office
at 128 Pearl Street, near Wall, connected with the office 109 & 111 Worth
Street by telegraph ; they can also, from their own office, telegraph to their
correspondents at any point. Their Register is a large volume, full of
information such asevery dispenser of credit requires, be he machinist or
manufacturer; while their weekly circular gives the important changes
occurring from day to day. On their circular they indicate the change, the
Private Key to whichis printed in front of the Kegister. To us this appears
a most valuable feature, and it enables every holder of a book to mark oft
the changes, weekly. - \

THE UNITY OF NATURAL PHENOMENA, a Popular Introduc-
tion to the Study of the Forces of Nature. From the
French of Emile Saigey,with an Introduction and Notes
by Thomas Kreeman Moses, A.M., M.D., Professor of
Natural Science in Urbana University. Price $1.50.
Boston: Estesand Lauriat, 143 Washington Street.

Inthis work, M. Saigey has collated some of the more strikingly similar
natural.phenomena, and applied them to furthering the belief in the great
truth that all Nature is one harmorious system. Although the doctrines of
the correlation and conservation of force, and of the unity of all the
sciences, have been already promulgated by higher authorities than our
present author, there is much food for reflection and pleasant reading in
this work, which aspires rather to popularize facts already ascertsined than
tn startle the world by its originality.

BREECH LOADERS. By “Gloan.” Price $2. New York:
G. E. Woodward ; Orange Judd & Co., 245 Broadway.

The author of this readable little book has given, in addition to a practi-
cal description of the construction, mechanism, and treatment of a breech
loading shot gun, a very curious historical account which will sucprisemany
readers, as it demonstrates the origin of the breech loading system to be at
least four centuries old. The book is written in a chatty, pleasant style,
and will be acceptable to the numerous votaries of outdoor sports.
REPORT OF THE MINISTER OF PUBLIC INSTRUCTION for the

Province of Quebec, for the year 1871. Montreal: La
Minerve Press.

This pamphlet glvés the reader a favorable impression of the state of
education among our Canadian neighbors, and explains the system, of
imparting instruction in all branches of knowledge, now used in the British
provinces on this continent.

ON YEAsT, PROTOPLASM, AND THE GERM THEORY.
Thomas H. Huxley, F.R.S.

THE RELATIONS BETWEEN MATTER AND ForcE. By J ohn
H. Tice, St. Louis, Mo.

Price 25 cents. Boston: Estes and Lauriat, 143 Washington
Street. ‘

The first of the papersinthis pamphlet is most welcome,as it gives us one
of the most striking of modern theories on the mystery of the origin of life,
as explained by one of the creators of contemporarysoienoe,ina poypularand
accessible form. The second essay is full of thought and sound argument,
and will be widely read as a new contribution to our knowledge of the
question of all questioits in the world ef pnysics.

A TABLE OF CHANGE WHEELS FOR THE SCREW CUTTING
LATHE. Camden, S. C.

This heading is all the information we possess as to the origin of one of
the most handy little books we have ever seen. We have; dozens of times.
answered querles on the proportions of ecrew cutting gear,and here we
have, neatly printed, the whole subject reduced to tabular form and giving
the figures to three places of decimals. . We regret we cannot give the
author and publishér'dne credit for this practically useful publication.

Di6ESTION AND DYSPEPSIA ; a Complete Explanation of the
Physiology of the Digestive Processes. By R. T. Trall,
"M.D., Author of “ The'Hydropathic Encyclopadia,” «“ The
Hygienic Handbook;” ete. New York: S. R. Wells, 389
Broadway.
Kcciirate Information on health and dietetics is a public recessity; and
wehave here a fresh contribution to the voluminous literature on the sub
ject. The hook is copiously illustrated.

By
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DECISIONS OF THE COURTS.

United States Circuit Court===Seuthern District of
New York,

PAINT CAN PATENT.

JOHN W. MASURY ?8. WILLIAM ANDERSON AND FREDERICK O. PIERCE.

BLATCHFORD, Judge:

This suit is founded upon the same letters patent upon which the suit of
thesame plaintiff agail st Daniel ¥. Tiemann and ethers was brought. (8
Biatchr. (,P C. R. 436.) Theopinion in that case describestheinventionand
sets out the 8 ecification and claim. It also states,at length, the valeeand
use of the patented can.

In this suit the infringement charged in the bill is the rame as in that
suit, namely, ** That the defendants have made and caused to be made, for
their use,cans embodying the patented invention,and have vended paints
and colors put up in cans so constructed.” The defendants are shown to
have sold cans containing paints made liqu:d with oil, put up by them in
such eans.

The answer in thissuitsets up the defense of want of novelty in the in-
vention, as did the answer in the former suit, but adduces, to support such
defense, matters nc t set up in that suit, 1t av rs,among other things, that
the plantifi’s invention is described in letters patent No. 11,692, granted in
England te Jules Jean Baptiste Martiu de Lignac, and dated October7, 1817,
In the specificition ot the Lignac patent, which was enrolled April 8, 1845,
the following language is all that 1s material to this case: * The concentra-
ted milk is then, as quickly as possible, to be filled into vessels made of
plate tin, or other suitablé material, which will allow of being closed her-
raetically, and also allow of being treated by heat, as hereinatter explained.
The vessels I prefer for this purpose are cylinders, and in order that the
upper end or covermay be readily remove: by the simple act of cutting, I

refer tnstlead should be used ailaround. ~These vessels,teing fitled quite
gull with concentrated milk,are allowed to stand for twenty-foar Leurs,
when the vessels are soldered all around, 8¢ as to hermetically close them.”
An exhibit,introdaced in evidence by the defendants as being constructed
in accordance with such description,is a cylindrical can, mace ot ordinary
sheet tin some five inches in depth and four inches in diameter, one end of
which is ¢ mposed of a circular shapedpiece of tin, formed with a flavge
gomething less than a quarter of an inch deep,turned down at the ouler
circumference of such :nd. The lower edge of such flange is connected
with the outer wall or side of the can by a band of sheet iead, a little over
one half of an inch wide, encircling the circumzrerence of the ean, the lower
part of the band being soldered to the top of the wall or side of the can,
and the upper part of the band being solaered to the lower edge of such
flange, 80 a8 to leave a width of lead of about one quarter of an inch be-
tween the upper edge of the wall or side of the can and the lower edge of
the flangze and allow the l2ad to be penetrated and cut in such width around
the circumference of the can, and thus the top or end of the can to be sep-
arated from the body of the can. ‘I'hisarrangement differs from the plain-
tifi's invention. The latter consists in placing in one end of the can,and
adjacent to the edge of t.1e wall or side of the can, a rim or ring of thin
brass or other soft metal, such rim or ring thus forming part of the end of
the can. Itisshown, by the evidence, that lead 18 a m.ch more difiicult
metalto solder than thin brass, owlug to the fact that especial preparation
is required in order to enable the solder to adhere to the lead,and that the
lead 8 liable to melt when the svldering iron i8 brought in contact with it
in the process of soldering;and that for thesereasonsit wouldtakea work-
man a much longer time to manufacture a given number of cans, construct-
ed according to the Lignac specification with 1 lead band, than it would to
make the same number of cans coustru: ted in the same f'orm, but with a
brass bandin the place of.one of lead. 1t 18 also shown that the use of
thin brass instead of lead, in stch form of can, admits of a neater and
more perfece inish. Independently of this, the testimony shows_that the
plaintiff’s can presents several advantagesoverthe Lignac can. First, the
plaintifi’s can, in the size and number ot the pieces of which i ;8 composed,
and ia the labor of preparing thern and putting them into the form of, and
securing th.m together as a can, does no¢ differ wmaterially from the sim-
plest form of cau used; while iu the Lignac can the band of lead constitutes
a separate and additional piece, rcquiring additional labor in prepa. ing it
and ingerting it in the can, and the scams caunot be soldered by machinery
asin the plaintid’ cam; second,inthe plaintifi’s can the force necessary to
cut the meialin the end of the can can be applied in an oblique or vertical
direction, and is not required w be applied laterally, as in the Lignac can.
‘The foriner mode of cutting afiords a frecr passage to the Kknite, for the
reason that it causes the lips of tneopeningt spreadindifferentdirections,
w.ile in cutting the lead band in the Lignac cau, by lateral pressure, both
lips of the opening are forced 1a vard, and mey,iu turn, bind upon and ob-
struct the passage of the knife blade, so as to render the process of cutting
mo e difficalt. Third, cutting one end, with the can standing on the other
end, permits the can to be fllled te its entire capacity, while in the case of
the Lignac can, ifit be filled above the center line of the inserted band, the
contents will run out in the process of cutting through the band.

It the ignaccan be an improvement on the ordina y hermetically sealed
can, these advancages make the plaincifi’s can a material 1mp.ovement on
the Lignac can ; and the advantages thus shown to result from changing
the pos:tion of the soft or thin netal frem the side to the end are sufticient,
in my opinion, to sustain the patent as against the Lignac can.

The defendants prove that the plaintitt made cans in the form of the Lig
nac can, but having iu place of the band of lead a band of brags,and that he
placed op such cans labels claiming them to be within his patent. It is
urged that, by reas)n or this, che plaintift is estopped from denying that
the Lignac can is the cquivaient of his invention., But this view {s notten-
able. The rights of the plaintiff depend upon the claim in his patent,ac-
cording to its proper construction, and not upon what he may exrroneously
suppose it covers. Ifat one time he insists upon too mnuch,and at another
on tovlittle, he does not thereby work any prejudice to the rights actually
secured to him. The evidence shows that a can constracted according to
the Lignac patent doesnot accomplish theend sought by it,and is not .a
can whict can be easily opened; and.hateven when the piaintiit substituted
in it a brass band for one of lead, his customers found it more convenient
to open the can by cutting out the hard top by the use of & hammer and a
knife, than to do so by cutt ng through the brass band. Although the in-
veaotor of the lignac can had the general idea of enabling a can to be
opened by cutting more easily through a softer or a thinner metal, while
the body of the can should have the strength of the harder or thicker metal,
he did no. embody hisidea in a form which was practically of any substan-
tial utilitv, and the means he adopted were substantially different from
those adopted by the plaintift.

‘The defendants also int oduce in evidence, on the question of novelty, a
can made wholly of tagger’s ircn—that is, sheet iron rolled so thin as to be
easllg; cut by apocket knife—and claimn that similar cans had Leen used by
the Pennsylvauls Salt Manufacturing Company, for puiting up caustic
alkali, for suine years prior to the date of the plaintifi’spatent. These cans
were filled by pouring in the alkali in a molten state, and it solidiied on
becoming cold. T'heonlyreason given for using tagger’siron, by the wit-
nesses wWuo testify to the use of those cans, are, that when tin° was used,
the heat the cans were subjected to caused the tin to melt, and that iron
was less expensive than tin. It also appears that, previously to July, 1857,
while tagger’s iron was used for the sides, sheet tin was used tor the bot-
tom and top, showing that the original use of tagger’s iron was with no
purpose to facilitate the opening of the cans. One witnesstestitiesthatthe
company put up the alkaliin broken pieces in cans made wholly of tagger’s
fron, but he does not state tnat they aid so previeus to the date of the plain-
tiff’s patent, or that he knew of its being put up 'n that conaitien in such
cans prior t0 such date. The defendants,at the hearivg, asked leave to
putia further proof on the question whether the tagger’s iron was used
with a design to facilitate the opening of the cans, and on the question
whether it was practicableto open the cans, when filled with thea! kali, b;
cutting out the tup,leave was givento both parties te put in further proofs
on tnose points. ‘1'he defemdauts, however, failed to avail themselves of
the leave so granted, but the plaintitf has furnished evidenee which con-
clustvely puts to rest all pretensious in favor of such can. He has pro-
duced, in evidence, sheet iron cans containing caustic alkali of the manu-
fac.ure of the said company, the same being put up by said company 1n
guch cans, and sold by it, together with the eirculars in which the cans
were enveioped when sold. 'These cans are made of sheet iron not capable
of Delnﬁ easlly cut with a knife; and vheir contents consist of a solid mass
of alkali, apparently conform ng in saape to the cagaciny of the can. But
the circuiar furnishes conclusive evidence against the claim set up in be-
half of this can in the directions it gives tor opeuing the cans, which direc-
tions arein these words: “ Break up one box of the saponifier i1nto frag-
ments, by striking upon the side of the box;’ and again, * Knock off either
end of a pound bux of concentrated lye.” Moreover, on the whole testi-
mouy, itis douvtful whether the tagger’s iron actually useda by the compa-
n{ before the date of the plain.iff’s Invention was so thin as to be capagle
ot being cut to facilitate the opening of the can, It is, therefore, not
shown that the use of tagger’s iron, 1n_the manuiacture of such cans by
sa.d company, was a prior use of the plaintif’sinven.don.

The defendants admit, by stipulatiou, that they have made and used, for
Pumng up paints and colors, and vending paints and colors put up therein,
v cans with one end made whully of thun tin, which can be easily cut at
the outer edge of such end.” The plainiiif claims such can to be an in-
fringement of his patent, In the view I take of the pat¢ nt, if one end of
the canis made wholly of thin tin, avd thereby the location of the thin or
soft metal in such end is secured at the onlyv part of,the end where, bf the
patent, it i8 required to be, or where it is essential1t should be, namely, at
the part of the end nearest its outer edge, it is n6t material whether the
metal 1n the other paris of the end be thick or thin, so far as the plaintifi’s
in.ention is concerned. ‘The use of a plain end of thin metal secures what
the patent is designed to accomplish, and in the mode specified in 1t, by en-
abiing the end to be removed by cutting it out near its outer edge with a
knite, while the body of the can may be made of a thicker metal and thus
strong, and the thinness of the metal left thin to be cut does not interfere
with vae safe handling and transportation of the can.

Tnere must be a decree for the plaint.ft for a perpetual injunction, and an
account of profits, with costs. .

[W. Houard Wuit,complainant’s solicitor.

George Hardng, defendant’s solicitor.]

United States Circuit Court,===Southern District of

New York,

PATENT FOR BURNING WET TAN BARK A8 FUEL.—CHARLES N. BLACK,
admin strator, etc., v8. SAMUKL THORNE, ét al.

Kenneth G. White, the Master to whom it was referred by a decretal order
of this Court, datcd July 1, 1812, to take, state, and report to the Court an
account of the profics, «ains and advaniages which have accrued to or been
made by the defendanis froir the use of the patented invention up on which
;his suit is brought, reports as follows, nameiy:

First, that the complainant is entitled to receive from the defendants, as
profits made Dy them trom the infringement of the patented lnvention upon
whieh this suit is brought, the cost or value of all the wood which, but for
the use of said patented invention, they would have burned in the tanneries
owned and operated by them aud referied to in the bill of complaint.

Second, that the proofs taken before ine on the part of the complainant,
andnot coatradicted or disproved on the part of the defendants, sgow that
the saviug of wood to the defendants, by the use cf said patented invention,
was one cord of wood foreyery ten hides vanned by them, less per 100 cords

er year for a taunery tanuing 1500, hides per year, and a like proportion
or & tannery tanning a less number of hides; gl-0 legs ten cords per year
for each tannery, used in the starting of fires.

Third, that, aecording to the account furnished by the defendants gy
direction of the Master, it is shown that the numjber of hides tanped by

them while using said patented invention was ashereinbefore stated in the
account hereunto annexed and made %nrt of this my report.

Fourth, tnat the proofs show that the cost or value of wood per cord to
the defendants at the scveral tanneries owned and operated by them and
specified in the bill of complaint, and the cost or value of which wassaved
to them by the use of said patented invention. was as hereinafter stated in
in the account hereunto annexed and made part of this my report.

Fifth, that the complainant is also entitled to recover from the defend-
ants interest at the rate of seven per cent per annum upon the gains and
profits made biy them from the use of said patented invention in each and
every year, said interest to be calculated from the close of each vear to the
12th day of July, 1873, the date of this my report. and which interest appears
in the account hereunto annexed and made part ot this my report,

The report then gives a tabulated statement of the several years of
infringement, and finds that the total amount due to the complainant up to
July 2,1878. 18 $44,915.

The Master has made ¢ like report in the case of the same complainants
8. Daniel T. Stevens for the sum of $23,157.47.

Inventions fPatented in England by Americans.
[Compiled from the Commissioners of Patents’ Journal.]
Frow July 12 to July 1%, 1878, inclusive.

CoprYING BRUSH.—W. €hriver, New York city.
FEEDING BOILERS.—W. Sellers et al., Philadelphia, Pa.
GRATE BAR.—W. B. Rogerson, Paterson, N.J.
HARNESS CONNECTOR, ETC.—S. Reynolds, Pittsburgh,Pa.
METALLIC CARTRIDGE.—H.Berdan (of New York city), Berlin, Germany.
PRESERVING IRQN AND STEEL.—R. A. Figher, San Francisco, Cal.
PRINTING TELEGRAPH.—G. M. Phelps, Brooklyn, N. Y.
RAILWAY RAILS AND SPIKES.—W. B. Rogerson. Paterson, N.J.
TooTH BRUSH.—W. O’Donoghue et al., New York city.

Recent Qmericwn md Loveign Latents.

Improved Shirt Bosom.

John Pagan, Yonkers, N.Y.-This invention eonsistsin folding the cloth
of which the bosoms are made in suchmanner as to re-enforce the portions
between the plaits with one or two webs to strengthen it where it wears
out soonest, and to do it without sewing on extra strips, as has been done
in some cases. The single web is re-enforced between the plaits of a shirt
bosom by means of narrow plaits formed of the cloth of which the wide
plaits are made, and by overlapping the edges of the wide plates.

Improved Belt Guide for Paper Machine.

Robert Hutton, Holyoke, Mass.—The endless wire belt carriers of paper
makingmachineryare verydifficult to keep in the truecourse on the rollers
over which they are carried, owing to the variations of the tension caused
by the shifting of the wires, and they cannot pe kept in place by having the
edzes run against stationary guides, because the wires bend and double over
atthe edges and wear out rapidly. Itisproposed, therefore,tohave one of
the bearings of one of the vollers arranged so that it can be shifted, so as to
vary Lhe.tenslon at the edges of the belt, and provide mechanism in connec-
tion therewith, whereby the belt itself will cause the bearing to be shifted
automatically whenever it runs out of its true course so as to correct it.
Supposing the tension to be greatest on the left hand side of the belt,by which
it would be caused to run to the left and come in contact with a plate and
move a barin the same direction, the bell crank would be shifted thereby,
80 as to move wheels toward the front, so that a blade would act on the
front wheel and turn it so that a screw shaft would draw the bearing toward
the front, which would lessen the tension on the left hand side of the belt
and prevent it from ranning in that direction. If the tension be greatest
on the right hand edge of the belt, the shaft would be shifted in the other
d'rection, so that the blade would act on the other wheel and cause the
screw to move the bearing in the other direction.

Improved Tooth Brush.

James D. O Donoghue and William O’Donoghue, New York city.—This
invention consists of an ordinary tooth brush having a convex brushar-
ranged at the end of the handle, crosswise to it, in a different plane and
fronting the other brush, so that, holding it by the end whereon the latter is
arranged, and placing the convex brush in the mouth inside of the teeth,
the convex form will apply to the concave wall of teeth in a manner calcu-
lated to brush the teeth at the inside more efficiently than can be done by
the ordinary brushes.

Improved Well Bucket. .

Charlea F. Stiles, Cincinnati, Ohio.—This invention consists of an im-
proved self emptying or dumping well bucket, composed, essentiaily, of a
metal cylinder and wocden bottom, anc provided, on the upper end, with a
metal tilting buffer cast into a slotte ! part, which embraces the top of the
bucket, and is secured thereto by rivets. These buffers are employed to t.1t
the bucket, by arresting one.side of it under a stop projecting beyond the
water spout from a point a little above it. By their use the emptying of the
bucket isfacilitated, and the injury to the bucket by striking the object which
stops it i3 much less than when the buffers are not used.

Improved Apparatus for Treating Cane Juice.

George C. Taylor, Thibodeaux, La.—The object of this invention is to
construct an improved condensing machine for sugar plantations and
chemical establishments, by which cane juice and molasses may be rapidly
bleached without allowing the escape of sulphurous gases from the machine
to the other parts of the building. By a fan wheel the required supply of
gas is regulated, and the action of the same on the juice effected by a cen-
trifugal or spray wheel in connection with a reacting arch and absorbing
shelves, producing a thorough contact of the gas with the greatest surface
of juice. !

Improved Saw Filing Machine.

‘William B. Bizzell, La Grange, N. C., agsignor to himself and W. H. Hardee,
of same place.—This invention has for its object to furnish an improved
machine for use in filing saws, which will enable the saw to be filed quickly
and accurately, and will render the operation of “gtriking ”” unnecessary.
In using the machine the saw is secured in clamps, with its toothed edge
projecting about one and a quarter inches above said clamps, which are
then placed upon the saw and another clamp. The guide frame is placed
upon the clamps and the file handle is placed in the groove of the guide
frame. The guide frame is adjusted to bring the file to the desired angle
across the saw, and is secured in place by a set screw. The clamps are
adjusted to bring the file to the first tooth, and the screw is tightened. The
screws are adjusted to flle the teeth to the desired depth. A rule is adjusted
to bring the appropriate notch in the circular frame of the clamps to a
division mark of the proper scale. After filing one side of the teeth, the
machine is again adjusted and the other side of the teeth is filed.

Improved Cloth Holder for Sewing Machines

Lewis Aladin Dupré, Donaldsonville, La.—This inventien has for its
object to furnisha neat, simple, and convenient device for holding cloth
while being sewn upon a sewing machine,to avoid the necessity of bast-
ing the work before sewing it. The invention consists of the device formed
of a strip of thin sheet steel, made wider at one end and narrower at the
otherend, having asingle bent point at its narrower end, two bent points
at its wider end, and a short slot in its wider end, and bent so thatits nar-
rower end may be passed through the slot in its wider end, and the two
ends may project parallel with each other.

Improved Sewing Machine.

Edwin D. Smith, New York city.—It is proposed, in this invention, to cast
the head for the needle and presser bars on the branches of the supporting
arms, then saw the lower arm off from the head close to the latter, and fit
in an adjusting screw to spring the head toward the arm thus separated
fromit, and to utilize the elasticity of the upperbranch of the arm, together
with the adjusting scre v, to adjust the needle toward and from the shuttle,
and thus save cornsiderable lsbor heretofore expendedin fisting ahead made
separately to the overhanging arm. Itis also proposed to arrange the lever
for lifting the presser bar on thisadjusting screw between the head and the
end of the arm sawn from it to utilize said screw from the pivot.

Improved Saw Set.
Gustaf Swenson, Hackensack, N. J.—Thnisinventionrelates toanimproved

combination of parts or devices for setting teeth on both sides of the saw .

at the same time. To the opposite sides of the forward part of the handle
are attached two plates, which are kept at the proper distance apart by a

bar whigch also serves as a stop for the points of the saw teeth to rest
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against while using the machine. The saw teeth to be operated upon pass
between two bars, one of which, when the machine is in use, is stationary,
and may be adjusted according to the sizc of the saw teeth. The other bar
is formed upon the side of he lower edge of a plate, to the upper part of
which is attached a pin, which passes in through a hole in another plate
and rests against the inclined side of a cam wheel, 80 as, at the proper time,
to clamp the saw against the bar while a tooth is being operated upon. The
teeth are set by the punches, which pass in through holes in the forward
parts of the bars,and which are so arranged as to operate upon two consec
utive teeth and set them at the same time. The punches are forced in to set
the teeth by the levers by the revolution of the cam wheel. The length of
the feed may be adjusted according to the size of the teeth. By suitable
mechanism, as each pair of teeth is set. the machineryis drawn forward
into such a position as to operate upon the next pair of teeth. Asdescribed,
the ma_hine is ‘iesigaed to move along a saw secured in a vise; but,if
desired, the machine may be inverted and securedin a vise, the saw moving
along the machine as the teeth are set.

Improved Dash Board Bag.

Samuel Hipkiss, Charlestown, Mass.—The object of this invention is to
furnish to the public a neat, stronz, and ‘w¥aterproof bag for dash boards of
carriages of all kinds, which may be readily taken off and placed on another
veh!cie as required, and which will not interfere at all on enter.ng the car-
riage, being an ornamental appendage to the same. The invention consists
of a strong main piece of leather, to thé upper part of which strong spring.
hooks are attached, which are slipped over the dash board. Thebagis
applied below the hooks, with suitable elastics to prevent the bag from
expanding too much and protruding too far into the carriage.

Improved Stamp for Crushing Ores.

James M. McFarland, Golden City, Col. Ter.—The most essential part of
thisinvention consists of a novel mode of operating stamps for crushing
and pulverizing ores, etc, by a horizontal revolving cylinder, through
whbich a series of bars, with a stamp head at each end, are arranged diamet-
rically,so that they can slide endwise a short” distance. The cylinder is
arranged a suitable distance above the bottom of the bed containing the
rore,and caused to revolve slowly ; the stamps, as they approach the vertic-
al line, slide in the cylinder and strike a blow on the ore,and are then
forced around by the cylinder,and haveagrinding or crushing effect. They
strike two blsws at each revolution. They are arranged as close together,
both lengthwise and circumferentizally, as they can be and work well, and
they strike a great number of blows to each revolution. Anotlfer part of
this invention consists of a hollow cylindrical rotating ore holder, into
which the ore is fed at one end and caused to work along slowly to the
other end during the progress of the work, and discharge through holes
on to a screen, which is arranged to separate the fine particlesand carry the
coarse portjon back to the head of the ore holder, to be delivered into it
again forreworking it. Another partof the invention consists of sp:ral
ribs in the hollow revolving ore holder, to work the ore along the cylinder
as it is gradually reduced by the stamps.

Improved Method of Enlarging (il Wells.
Martin Gillespie, Smith’s Ferry, Pa.—This invention relates to a novel
method of enlarging the bore of an oil or analogous well, and in peculiar
mears for carrying out this n:ethod.

Improved Portable and Adjuscable Hoisting Apparatus,

George A. Myers, Williamsburg, N. Y.—This invention has for its object
to furnish an improved hoisting apparatus for tiering or stacking goodsin
storehouses, and which shall be so constructed that it may be readily moved
from one part of the room to another and swung around to work 'in any
desired position. Tc the stanchions of the room are attached one or more
clamps which are so formed as to fit upon the stanchions. The clamps are
hinged so that theycan bereadilydetached from one stanchion and attached
to another in some other part of the room. To a frame, made in U form,is
pivoted the drum, around which the hoisting rope is wound, and te the
ends of its journals are attached a larger and & smaller gear wheel. In the
frame also works a shaft, to which are attached a smaller and a larger gear
wheel, in such position that when one of the gear wheels meshes intv the
otherthesecondpairwill be out of gear, g0 that by sliding theshaft longi-
tudinally the apparatus may be adjusted to work with speed or power, as
may be desired. To the ends of the shaft are attached the cranks by which
the pcwer is applied. The frame may be swung around 8o as to work in
various positions, as may be required in tiering the goods. In using the
apparatus the rope from the drum is passed around the pulley of a block,
which i8 connected with and supported from the joists orrafters by means
of a clamp something like an ice tongs, 8o that, the greater the weight of
the package being handled, the firmer the said clamp may hold. With this
apparatus the goods may be tiered rapidly and with a comparatively small
amount of labor, the apparatus being readily adjusted as the position of
the tiers may require.

Improved Reciprocating Churn.

William M. Thompson and John L. Mahurin, Rockfield, Ind.—This inven-
tion consists in the arrangement of perforated dashers, sliding in grooves
within the churn, which are moved and operated against by similar perfo-
rated dashers fixed to a plunger rod passing through the sliding lid, which
prevents the splashing of the cream.

Improved Sky Light Bar,

Charles Sellman, New York eity.—This ‘nvention is an improvement in
the class of sky light bars formed hollow or of sheet metal; and consists in
forming the bar with a central, vertically projecting part, inclined side sup-
ports for the glass panes, and inclined gutters. The long and narrow shape
of the bar is favorable to the admission of the light—~more 8o than the bars
with projecting gutters and parts. In a modification designed for lighter
structures, the ma‘n support is bent of one or two pieces, and the gutter
part projects sidewise instead of approaching toward the central axis.

Improved Driven Well.

Alphonso Wilson, Plainfield, N. J.—This invention has for its object to
impreve the construction of drive well tubes so that the wire gauze cannot
be cut or torn oft, by stones or other obstructions, while the tube is being
driven. The invention consists in a water sectior: of a drive well tube cast
of malleable iron with a conical point,alternate contracting and expanaing
ring sections,and a tubular topsection,and having its contracting sections
perforated and covered with wire gauze,and a screw thread cut upon its
tubular top section.

Improved Combined Refrigerator and Beer Cooler.

George Nuss, New York city.—This invention is designed to furnish an
improved device, so constructed as to hold a beer cask and keep it cool,
and which may also serve as a refrigerator for preserving variousarticles.
“The invention consists in the box provided with a cooling chamber, an ice-
chamber, and one or more downwardly projecting recesses, projecting
downwaid into the ice chamber, which keep the casg and its contents cool
until said contents may be wholly drawn oft.

Improved Window Weather Strips.

Giles P. Potter, Coventry, R. .—This invention consists in providing the
battens or vertical guide strips of sash windows with india rubber strips
set obliquely into the battens to project with their opposite ends and act
like springpacking on the window sash. Suitable recesses in the battens
allow the receding of the strips on opening or closing the windows.

Improved Surgical Splint.

Ara Wheat, Canaan, N. H.—Thais surgical splint for the lower limbs con-
sists of a thigh piece, leg piece, and a heel and foot piece in three separate
sections, of light wood, curved or concaved both lengthwise and crosswise,
suitably to fit the different parts, the thigh and leg piece being connected
by ahinged joint,the foot and leg piece by an extension joint,and the low
er joint and uppersection provided with extension screws.

Improved Door Spring.

Charles W.Oldham,Leipsic,Ind.—Tuis invention consists of a hollow ver
tical cylinder partly filled with liquid, and containing a piston with a valve
which opens freely to allow the pisten to rise unobstructedly when the
door opens, and raises the arm of an elbow lever, to which the piston is con-
nected by a rod, but w ich closes the passage, except a small orifice, when
the door closes and forces the piston down, so that the closing of the door
by a spring attached to the arm to which the piston is attached i8 retarded

80 a8 to prevent slamming,
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Improved Coal Car Elevator,

Philip H. Lamey, Wiconisco, Pa.—This invention relates to car elevators
generally, but more particularly to euch as are employed to transfer coal
from the bottom of the mine up a slope and to the landing from which it is
tobe discharged. It consists in several improvements upon the patent
granted to the same party February 4, 1873.

Improved Stool.
Cevedra B. Sheldon, New York city.—This invention consistsin a ring
constructed with journals that are arranged at intervals and provided with
friction wheels to allow the cap to be dispensed with altogether.

Improved Glove.

Remus D. Bur»,Kingsboro, N. Y.—This invention consists, 1st,in a glove
or gauntletin which the bray back of the hand is formed or cut without
fingers, and with which,in a gauntlet, the back or portions of the frent of
the wrist are all in one contipuous piece of material. 2. A gauntlet, the
front of whose wrist is gore shaped, isso arranged and combined with the
remaining portion of the wrist that, when folded or made, the seams are
brought on the inside of the wrist. 8. A glove or gauntlet having the parts
that form the palm and the front, back, and side portions ot the fingers
made ot a separate piece or pieces from the body of the back. 4. A glove
or gauntlet finger back composed of or wholly reinforced with leather
when combined with a back composed of cloth or other textile fabric. 5.
A glove or gauntlet in which those pieces, portions or parts that form the
pide of the palic and back portion of the fingers are connected, joined to,
and closed on the body of thebackwitha continuous stitched seam.

Improved Bee Hive.

David Latchaw, Barkeyville, Pa.—This improvement relates, 1st, to a
mode of preventing robber bees gaining access to the brood or honey
chamber, and also entrapping them by means of adjustable pivoted guides
arranged in the bee entrance, and of a cage or prison placed at-one side of
the coa b frames, both the guides and cage serving for other useful pur-
poses in the ordinary economy of the hive when not thus utilized. 2. To
providing the comb frames with removable guides, thus enabling .he filled
comb of one frame to beremoved and transferred to an empty frame or to
a box for transportation to market or elsewhere without removing the frame
itself. 8. To a cloth or flexible guide plate for forming a divi ion between
comb frames and thus compe’ling the bees to build comb the whole length
of one frame instead 2f building it in one end of several adjacent frumes,
astheywilloften do if left to themselves. 4. To devices for closing the
bee entrarrce, which are adapted to co-operate with the guide strips above
mentioned.

Improved Fire Place.

John L. Garlington, Snapping Shoals, Ga.—This invention is an improved
grate, which may be adjusted to any chimney place, allowing full centrol
of the fire and increasing the heating properties of the same. It consists
of a grate with inclined back plate and sliding dampers to throw forward
the heat and regulate the same. It also consists in adjustable side plates
to fit the grate into a chimney.

Improved Subsoil Plow.

Angustus L. P. Vairin, Ripley, Miss.—This invention consists in an im-
provement of subsoil plows. The front of the standard is made upon the
arc of a circle, and is made sharp from near the beam to its junction with
the cutter of the share, forming with the said cutter of theshare a contin-
uous colter'from the beam to the point. The back part of the standardis
made of such a form and thickness as to giveit the strength necessary for
the particular kind of work for which the plow may be intended. By suit-
able construction the bottom of the furrow is cut flat, and theslice is grad-
ually raised fromits old position and is broken to pieces by its own weight
as it falls over the raised rear edge of the share, pulverizing the ground as
deep and wide as the furrow is cut. The standard and share, presenting
three cutting edges, go easily through the ground, making the draft light.
The concavity of the share, raising the middlepart of its bottom from the
bottrm of the furrow, diminishes the friction, causes the plow to run stead-
ily and makes it self-sharpening.

Improved Washing Machine.

William K. Flietstra, Holland, Mich.—This invention is designedto fur-
nish animproved washing machine in which the clothes are washed by be-
ing projected from end to end of the machine as it is rocked uponits piv-
ots, the labor of rocking being lessened by a balance weight connected
with it. To the sides and bottom of the box are attached ribs or cleats,
against which the clothes are rubbed as they slide back and forth;andin
one or both ends of the box are secured a number of plates, the upper
€éuges of which are formed with. rounded prejections,gradually increasing
in hight toward the end of the box, and which are designed to catch upon
the clothes and turn them over as the box is oscillated.

Improved Farm Gate.

Mahlon Burtless, Seneca Falls, N Y.—To open the gate a latch is turned
up so thatits rear end may enter the space between the parts of the front
vertical bar of the frame, which allows the gate to beslid back upon wheels
for half itslength orless. The gate and frame may then be swung around
upon hinges to fully open the gateway.

Improved Cutter Head for Moldings.

Eide H. Hinners, New York city.—The object of this invention is to pro-
duce a rotary cutter head for making moldings with a rabbet at one side,
separated from the molding by a narrow strip too thinand weak to sustain

he strain to which it would be subject if the rabbet was formed with the
ordinary rotary planing cutter; and it consists of a staggered saw attached
to the cutter head of the molding planer to torm the rabbet.

Improved Washing Machine.

Francis B. Preston, Fayette, Mo., assignor to himself and William H.
Stapleton, of same place.—In using the machine, levers are raised into an
upright position, the clothes are inserted between the beaters, and the cov-
eris closed. Asthelevers are lowered the beater moves forward, pressing
the clothes against a forward beater, forcing the waterand dirt out of said
clothesand through the perforations of the said beater. As the levers are
againraised the beater moves back for another stroke, and the forward
beater is rocked, its upper edge moving rearward and its lower edge for-
Wward, 8o as to loosen and detach the clothes.

Improved Blasting Plug.

Julius H. Holsey, Butler, Ga.—This invention consists in having the meet-
ingedges of a hollow blasting plug made in sections, rabbet-jointed to-
getherto prevent theescape of the blast until it has nearly expended its
force on theobject to be blasted or wholly separated it. It is also proposed
to provide the plug with strong spurs on the sides, to be forced into the
wall of the hole of the object to be blasted, to prevent the plug frombeing
forced endwise out of the hole.

Improved Horse Power.

Zachariah P. Landrum, Columbus, Miss.—This invention is an improve-
ment upon the horse power for which letters patent No. 136,075 were grant-
ed,and consists in a novel mode of combining certain parts so as to facili-

ate the draft and simplify the general construction.

Improved Table Caster, etc.
Cevedra B. Sheldon, New York city.—This invention reiates to casters
and analogous devices having a seat or holder that is allowed to rotate on
tsstand or support. [t consists in converting nearlv all the sliding fric-
tion which is usually created by-the surface contact ot the holder and the
bolt into rolling friction, by making the guide tube bear against the bolt
only at the top and causing the enlarged bottom to bear on the outside of
the bearing plate that moves on and with subjacent anti-friction rolls. It
consists also in a peculiar construction of the bearing plate to enable it to
embrace and work against the outer side of the balls, whereby the plate it-
self is prevented altogether from contact with the bolt, and therefore
rom all sliding friction.

Improved Pump Valve.

‘Wilson Barnes, Maquoketa,Iowa.—This inventionrelates to the lower or
check va]v‘e for pumps, which are liable to break off, to twist out of posi-
tion, get out of shape, retain sand or grit, and become useless 1n a short
time. The invention consists in constructing a valve with a series of
wings to which'is screwed a cap, while between the two i8 compressed a
eather, rubber, gutta percha, or other suitable packing, and in forming the
valve seat upon a raised and tapering tube with a bottom flange.

Improved Extension Hat Brim.

I. Ygnacio Cassiano, San Antonio, Texas.—Foran extension sunshade at-
tachment to hat brims, to be extended for use or folded backat will, it is
proposed to havea wide annular piece of cloth, baving an india rubber
cord sewn to the outer edge of the ordinary brim, end stationary arms pro-
jecting from a supporting ring at the base of the crown under the ordinary
brim to the edge, with.brauched extension arms pivoted to them, 8o asto
swing outward and engage with socket clips on the flexible cord te extend
the brim. These clips, with which the extension arms connect detachably,
engage with hooks at the base of the crown, when the extension brim is
folded back under the principal brim, to hold.t up close to the underside
of the latter. At the same time the rubber cord shirs the edge of the re-
versed extension brim around the opening of the crown in a manner to dis-
pose it completely and neatly when it is not required to have it extended.
Thesame inventor has also patented a similar device, which consists of an
annular extension brim of cloth,sewn to the outer'edge of the permanent
brim, with foldingarms for extending it, which are mounted on sliding
arms for maving them out or in for extending the brim more or less,and
elastic straps cn the extension brim, in combination with the sliding exten-
sion, to control the extension brim when not wholly extended. The sliding
extension arms have spring catches combined with them in such manner as
to hold them in any position to which they may be adjusted.

Improved Harrow. .

Alexander C.Carnes, Smithville, Tenn.—This invention consists in con-
structing a harrow frame of longitudinal an ! cross pieces, the first on edge
while the second are flat, and the first notched underneath so as to receive
and brace the second. This forms a very strong, durable, and cheap har-
row frame, which any farmer can construct for himself. The harrow may
be made largeror smaller, according to the work for which it is designed;
or two of them may be connécted together for cultivating both sidesof a
row of plants at the same time.

Improved Plow.

Levin B. Richardson, Carrollton, I1l.—This invention has for its object to
furnish an improved attachment for plows, to roll down stubble and weeds,
and hold them until turned under by the plow so as to wholly cover them
and leave the ground clean. An ironroller revolves in the bent down ends
of a bar which extends along and parallel with the said roller. To the bar
is attached another bar, the upper part of which is bent twice at right
angles, or into U shape, to pass over the beam to keep it in place, and at the
same time allow the roller to rise and fall to conform to the inequalities of
theground. Several holes are formed in the rear part of a brace bar to re-
ceive the bolt that secures it, so that by shifting the said bolt from one to
another of said holes the roller may be moved toward or from the plow to
adapt itforuse with short or long grass or weeds. A rodprojecting for-
ward and bent upward,rearward, and inward, is designed to prevent the
stubble or weeds from falling down toward the plowed land, so as not to be
rolled down and held by the roller, and consequently not fully covered by
the plow.

Improvea Boot Blacking Kit.

Somers Van Gilder, Knoxville, Tenn.—This invention consistsof an or-
dinary polishing brush with a blacking box attached to the back, and a
daubing brush attached to the handle, so that all are collectively combined
in one article so as not to interfere with the use of the polishing brush,
and thus preventing accidental separation and misplacement of either of
the articles. The daubing prush is detachably connected to the handle of
the polishing brush, so that it can be taken off to use.

Improved Traction Wheel.

John G. Gallet, St. Augus ine, I1L.—This invention consists in the means
for holding the rubber sections of a tire on the wheel, so that they will be
held securely and yet be easily detachable. -The solid plate or spoke wheel,
of suitable metal, is provided with two projecting rims. 7The outer rimis
flanged to keep the rubber in place, and thelatteris of two or more pieces,
placed around the periphery of the wheel. The rubber tire is firmly sus-
tained on the wheels by guard plates. By tightening the bolts in slots or
holes in the rim, the rubber tire will curve out slightly betwecn the inter-
stices of the guard plates, forming, instead of a polygonal, an almost circu.
lar, periphery, avoiding thereby, 1n connection with the elastic washers. the
noisy coucussion of the old wheels. The breaking strain ot the rubber tire
i8, by means of the strong support of the guard plates, obviated, and the
elastic material applied so as to.give bearing surface and spring action
against concussion. .

Value of Patents,

AND HOW T[]_UBTAIN THEM.
Practical HInts to Inventors.

ROBABLY noinvestmens of a small sum of money brings a
greater return than the expense incurred in obtaining a patent
even when the inventidn is but asmall one. Larger inventions
are found to pay correspandingly well. The names of Blanchard,
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hce, and
others, wbo have amassed immense fortunes from their inven-
tions, are well known. And there are thousands of others who
have realized large sums from their patents.

More than FIFTY THOUSAND inventors haveavailed themselves
of the services of MUNNX & Co. during the TWENTY-SIX years
acted as solicitors and Publishers of the SCIENTIFIO AMERICAN.
Thev stand at the head in this class of business: and their large corps
of a3sistants, mostly selected from the ranks of the Patent Office: men <ap-
able of rendering the best service to the inventor, from the experience prac-
tically obtained while examiners in the Patent Office: enables MUNN & Co.
to do everything appertaining to patents BETTER and CHEAPER than any

otherreliable agency.
HOW TO ¢ _
OBTAIN ﬂm‘ some invention which comes
to this office. A positive an-
swer canonly be had by presenting a complete application for a patent to
the Commissioner of Patents. An application consists cf a Model Draw-
ings, Petition, Oath, and full Specification. Various official rules and for-
mal:ities must a.so be observed. The efforts of the inventor to do all this
busiaess himself are generally without success. After great perplexity and
delay, he is usually glad to seck the aid of persons experienced in patent
business, and have all the work done over again. The best plan is to s olicit
proper advice at the beginning. If the partiesconsulted are honorable men,
th2 Inventor may sat2ly confide his ideas to them they will advise whether
th2 improvement ig p-robably patentable, andwill give him all the directions
needfui to protect kis rights.

This i8 the closing inquiry in
nearly every letter,descril ing

How Can X Best Secure My Invention 2

This 18 an inquiry which one inventer naturally asks another, who has had
some experience in obtain'ng patents. His answer generally is as follows.
and correct:

Comnstruct a neat model, not over a foot in any dlmension—smaller if pos-
sible—and send by express, prapaid, addressed to MUNN & Co., 87 Park Row,
New York, together with a description of its operation and merits. On re-
ceipt thereof, they will examine the invention carefully,and advise you ag
to its patentability, free of charge. Or,if you have not time, or the means
at hand, to constrnct a model, make as good a pen and ink sketck of the
fmprovement as possible and send by mail. An answer as to the prospect
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of a patent will be received, usually, by return of mail. 1t is sometimes
best to nave a search made at the Patent Office. Such a measure often saves
thecost of an apylication fora patent.

Preliminary Examination.

In order tohavesuchsearch, make ouc a written description of theinven.
tion, in your.own words, and a pencil, or pen and ink, sketch. Send these
with the fee of $5, by mail,addresc2d to MUNN & Co., 87 Park Row, and in
due time you willreceive an acknowledgment thereof,followed by a writ
ten report in regard to the patentability of your improvement. This special
gearch is made with great care, among the models and patents at Washing-
ton, to asecertain whether the improvement presented i3 patentable.

Rejected Cases.
Rejected cases, or defective papers, remodeled for parties whohave made
applications for themselves, or through other agents. Terms moderate
Address MONN & Co., stating particulars.

To Make an Application for a ¥Patent.

The applicant for a patent should furnish a model of his inventien if sus-
ceptibleof one,although sometimes it may be dispensed with ; or, if the in-
vention be a chemical production, he must furnish samples of rhe ingredi-
ents of which his composition 2onsists. These should be securely packed
the inventor’s name marked ¢n them, and sent by express, prepaid. Smal
models, from a distance, can often be sent cheaper by mail. The safest
way to remit money is by a draft, or posral order,on New York, payable to
the order of MUNN & Co. Persons who live in remote parts of the country
can usually purchase drafts from their merchants on their New York cor-
respondents.

Caveats.

Persons desiring to flle a caveat can have the papers prepared in the short
est time, by sending & sketch and description of the invention. The Govern-
ment fee for a caveat is $10. A pamphlet ot advice regarding applications
for patents and caveats is furnished gratis, on application by mail. Address
MUNN & Co., 37 Park Row, New York.

Reissues,

A reissue Is granted to the original patentee, his heirs, or the assignees of
the entire interest, when, by reason of an insufficient or defective specifiga
vion, the original patent is invalid, provided the error has arisen from inad
vertence, accident, or mistake, without any fraudulent or deceptive inten
tion. .

A patentee may, at his- option, have in his reissuea separate patent for
each distinct part of the invention comprehended in his original application
by paying the required fee in each case, and complying with the other re-
quirements of the law, as in original applications. Address MUNN & Co.
37 Park Row,for full particulars.

Design Patents.

Foreign designers and manufacturers, who send goods to this country
me.y secure patents here upon their new patterns, and thus prevent others
from fabricating or selling the same goods in this mari.et.

A patent for a design may be granted to any person, whether citizen or
alien, for any new and original design for a manufacture. bust, statue, alto
relievo, or bas relief ; any new and original design for the printing of wool-
en, silk, cotton, or other fabrics; any new and original 1mpression, orna-
ment, pattern, print, or picture, to be printed, painted, east, or otherwise
plared on or worked into any article of manufacture.

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

The population of Great Britain is 81,000,000; of France, 87,000,000: Bel-
gium, 5,000,000 Austria, 36,000,000: Prussia, 40,000,000; and Russia, 70,000,000,
Patents may be serured by American citizens in all of these countries.
Nuw is the time, while business is dull at home, to take advantage cf these
immense foreign fields. Mechanical improveraents of all kinds are always
in demand in Xurope. There will never be & better time than the present
to take patents abroad. “We have reliable business cennections with the
principal capitals of Europe. A large share of all the patents secured in
foreign countries by Americans arc obtained through our Agency. Address
MUNN & Co., 37 Park Row, New York. Ciiculars with full information on
foreign patents, furnished free.

Value of Extended Patents.

Did patenteesrealize the fact that thewr inventions are likely to be more
productive of profit during the seven years of :xtension than the first full
term for which their patents were granted, we think more would avail them-
selves of the extension privilege. Patents graated prior to 1861 may be ex-
tended for seven years, for the benefit: of the i1ventor, or of his heirsin case
of the decease of the former, by due applicatin to the Patent Office, ninety
days before the termination of the pateut. The extended time inures to
the benefit of the inventor, the assignees uader the first term having no
rights nnder the extension, except by special agreement. The Government
fee for an extension is $100,and it is nccessary that good professional service
be obtained to conduct the business hefore the Patens Office. Full informa-
tion as to extensions muy be had by addressing MUNN & Co., 37 Park Row.

Trademarks.

Any person or firm domiciled in the United States, or any firm or corpora-
tion residing in any foreign country where similar privileges are extended
to citizens of the United States, may register their designs and obtain pro-
tection. This is veryimportant to manufacturers in this country, and equal-
ly so to foreigners. For full particillars address MUNN & Co., 37Park Row :
New York.

Canadian Patents.

On the first of September, 1872, the new patent law of Canada went into
force, and patents are now granted to citizens of the United States on the
same favorable terms as to citizens of the Dominiom.

In order to apply for a patent in Capnada, the applicant must furnisha
model, specification and duplicate drawings, substantially the same as in
applying for an American patent.

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

American inventions, even ir already patented in this country, can be
patented in Canada provided the American patent is not more than one year
old.

All persons who desire to take out patents In Canada are requested to
communicate with MUNN & Co., 37 Park Row, N. Y., who will give prompt
attention to the business and furnish full instruction.

Copies of Patents.

Persons desiring any patent issued from 1836 to November 26, 1867, can be
supplied with official copies at a reasonable cost, the price depencing upon
the extent of drawings and length ot specification.

Anypatentissuedsince November 27, 1367, at which time the Patent Office
commenced printing the drawings and spezifications, may be had by remit-
ting to this office $1.

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

When ordering copies, please to remit for the same as above, and state
name of patentee, title of invention, and date of patent. Address MUNN
& Co., Patent Soliciters, 37 Park Row, New York city.

MUNN-& Co. will be happy to see inventors in person, at their office, or to
advise them by letter. In all cases, they may expect an honést op nion. For
such consultations, opinions and advice, %0 charge is made. Write plainly
do not use pencil, nor vale ink ; be brier.

All business committed to our care, aad &1l consultations, are kept secret
and strictly confidential.

In all matters pertaining to patents, such a8 conducting interferences,
procuring extensions, drawing assignm<:nts, examinations into the validity
of patents, etc., special care and attention is given. For information, and
for pamphlets of instruetion and advice

Address

MUNN & CO.,
PUBLISHERS SCIEN YIFIC AMERICAN,
37 Park Rowy New York.

OFFICE IN WASHINGTON—Corner F and 7th streets, opposite
Patent Office.
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Business and Lersonal,

The Charge ror Insertion under this head 18 1 a Line.

Foreman wanted, in a Manufacturing Foun-
dry 14 miles East of St. Louis. The right man can have
reasonable wages and a chance to buy an interest in the
business, if desired. Address Pump and Skein Company,
Belleville, Illinois.

I want the sole or part agency of Can. of a
few Specialties that are protected by patent or cheap
manufacture. Address, for two months, A. F. Cass,
L’Original, Ont.

Wanted—Several first class machinists.
Good wages to the right men. Address, stating terms,
&c.. Oneida Community, N. Y.

Inventors or parties having, for sale, Ma-
chines for digging Potatoes,send illustrationanddescrip
tion to D. G. Penfield, Flushing, L. I, N.Y.

Inventors who desire to have their inven-
tions and patents introduced and represented in Europe
by a gentleman of experience and integrity, should
address K., Box 2979, New York Post Office.

To Capitalists and Manufacturers of Ed%e
Tools—Address John G. Cobb, Shoe Heel, N. C., as he
has obtained a Patent for a Valuable Tool which he
wishes to Sell or have manufactured on Royalty.

Turner Wanted—Good chance for a man
with small capital. Addiess Box 818, Keene, N. H.

Yeast—Rights on Sale for Making the
White Rizing Yeast. This yeast is made from Rice and
Wheat, is a substitute for Eggs in making Cake, etc.
Makes a whiter, lighter, and sweeter Bread, etc.,isfive
times quicker than Yeast Cake. Address E. Wall, 36th
street, near 4th avenue, South Brooklyn, N. Y.

Wanted —Buyers and Manufacturers to buy
Rights all over the Unm;d States of my Patent Com
bined Scissors and Tape Line. For Drawingsand Speci-
fications, with full particulars, address Margaret J. Stub-
bings, Rox 430, Youngstown, Chio.

$6,500 will buy % Patents Wilcox Self-Seal-
ing Fruit Can, patented March 19, 1872 Special and State
Rights for Sale. Address A. A. Wilcox, 400 Chestnut
Street, Philadelphia, Pa.

For Sale—Cook and Rymes double drum
Hoisting Eagine and Boiler, complete,in good order—
each cylinder 6 H.P*. Applyto John A.Lighthall, Room %,
5 Bowling Green, New York.

For Sale—A pair of 40 inch Blacksmith’s
Bellows—Berrian, maker—in good order. Price $25.
Erie Basin Engine and Pump Works, foot Van Brunt
Street, Brooklyn, N. Y.

State R'ghts for Sale, or work on royalty.

valuable Patent on Bo ler Feeders. Must be seen to

appreciated. Address E. Brockway, Haverstraw, N.Y.

For Sale—New Patent for Refrigerator and
Beer Cooler, et¢., combined. Enquire of or address
G. Nuss, 55 1st Avenue, New York City.

The New Remedy retains the Rupture in ease
and comfort,night and day,tiil cured. Sold cheap. Fitted
without charge, by the Elastic Truss Co., 683 Broadway.

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

Buy Boult’s Patent Moulder for all kinds of
Edge and Surface Moulding on Wood. B. C. M. Co.,
Battle Creek, Mich.

For S8ale—Two New Locomotives, Cylinders
16x24—gauge 4 ft 8} ins. Can be delivered in 80 days.
Also, three Second hand Dummies, weight 7 tuns—Cylin-
ders 7x10—good order. Address Geo. W. Grice, 135 South
Fifth Street, Philadelphia, Pa.

Portable Hoisting and Pumping Engines—
Ames Portable Engines—Saw Mills, Edgers, Burr Mills,
Climax Turbine, Vertical and Horizontal Engines and
Boilers; all with valuable improvements. Hampson,
‘Whitehill & Co., Newburgh Steam Engine Works, Depot

. 38 Cortlandt Street, New York.

T 1e Cornell University, Ithaca, N.Y., offers
iberal and practical courses for agriculturists, archi-
tects, civil engineers, master mechanics, mechanical ex-
gineers,agricultural and manufacturing chemists, print-
ers, veterinary surgeons, etc.,withlaboratories, draught-
ing rooms, farms and work shops. In agriculture and
mechanic arts, various courses are provided to meet
wants of all students: also general courses in arts, lite-
rature and scienee preparatory to the other professions.
Over five hundred free scholarships. Next year begins
Sept. 8. For Registers, with full information, address
ag above.

Buy Boring and Sawing Machines of Gear,
Bostun, Mass.

Treatise on “Soluble Glass,” new edition
just out, ${, mailed by L. & J. W. Feuchtwanger .55 Cedar
Street, New York.

Hydrofluoric Acid, for Etching and Cleaning
Glass, put up in all size Lead and Rubber Bottles, for
sale by L. & J. W. Feuchtwanger, Cheinists, 55 Cedar
Street, New York.

Man%anese Black Oxide, for Steel M’f’ct’rs
and Ol Boilers, for sale by L. & J. W Feuchtwanger, 55
Cedar Street, New York.

Write to L. & J. W. Feuchtwanger, New
York, for all Crude Minerals, Metals, Oreg, Drugs and
Chemicals, at lowest 1ates.

Lathes, Planers, Drills, Milling and Index
Machines. Geo. S. Lincoln & Co., Hartford, Conn.

Scale in Steam Boilers —How to Remove
and Prevent it. Address Geo. W. Lord, Philidelphia, Pa.

‘Williamson’sRoad Steamer and Steam Plow,
with rubber Tires. Address D. D, Willilamson,32 Broad-
way, New York, or Box 1809.

Buy Gear’s Improved Variety Moulding
Machine. Ware Rooms, Boston, Mass.

Root’s Wrought Iron Sectional Safety Boiler.
1,000 in use. * Address Root Steam Engine Co. 2d Avenue
and 28th Street, New York.

Catalogue on Transmission of Power by
Wire Rope. T. R. Bailey & Vail.

No Bolts, no Keys, no Set Screws used in
Coupling or Pulley Fastening. Shortt’s Patent Coup-
lings, Pulleys, Hangers and Shafting a Specialty. Orders
promptly filled. Circulars free. Address Shorit Manu-
facyuring Company, Carthage, N. Y.

Cabinet Makers’ Machinery. T.R.Bailey&Vail.

Belting—Best Philadelphia Oak Tanned.
C. W.Arny, 801 and 303 Cherry Street, Philadelphia, Pa.

For Solid Emery Wheels and Machinery,

send to the Union Stone Co., Boston, Mass., for circular.

All Fruit-can Tools,Ferracute,Bridgeton,N.J,

To Manufacturers—Built expressly to rent,
New Brick Building. 66x300 ft., 3 stories hizh, ‘divided by
fire proof walls, with ample water power. Room and
power in quantities to suit. Address Industrial M’f’g
Company, Rock Falls, Whiteside Co., IlL

Gauge Lathe for Cabinet and all kinds of han-
dles. Shaping Machine for Woodworking. T. R. Bailey
& Val), Lockport, N. Y.

Ccvering for Boilers and Pipes. The most
economical and durable article in use. Took first prize
at Anierican Institute Fair. Van Tuyl Manufacturing
Company, 528 Water Street, New York.

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

The Olmsted Oiler is the best; it is self-
righting, strong and cheap. All Hardware and Tin
Houses have it.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free. Goodnow & Wightman, 23 Corn-
hill, Boston. Mass.

For Solid Wrou%ht-iron Beams, etc., see ad-
vertisement. Address Union 1ron Mills, Pittsburgh, Pa.,
for lithograph, etc.

Mining, Wrecking, Pumping, Drainage, or
irrigating Machinery, forsale orrent. See advertisement,
Andrew’s Patent, inside page. .

Bookkeepers should try the Olmsted Patent
Bill File and Letter Clip. They are admirable for all
papers. Save their cost in one day’s busmess. Sold by all
Stationers. J.H.White,Newark,N.J. ,Sole Manufacturer.

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

For best Presses, Dies and Fruit Can Tools
8liss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y.

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

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

Brown’s Coalyard Quarry & Contractors’ Ap-
saratus forhoisting and conveyingmaterial by iron cable,
¥.D.Andrews & Bro.414 Wuterst.N. Y.

Stave & Shingle Machinery. T.R.Ba ley &Vail.

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

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

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

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

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is warranted to do doubie the work
before the belt will slip. See Sci. Am. June 21st, 1878,
Page 889. Circularsfree. J.W.Sutton,95 Liberty St.,N.Y.

and brilliant green for the edges of blank books ?

C. R. C. asks: Are buttons made from rice
in imitation of pearl?

H. R. asks for a recipe for a composition
marble, and for tinting and veining the same.

W. H. asks: How can I make some sort of
alarm to wake me at night which will not make suffi-
cient noise to wake the rest of the family ?

D. & M. ask (1) how to Erepare zinc so that
it will hold paint without breaking or scaling, and re-
ceive a fine finish. 2. How are ornaments fastened on
metallic cases without screws or tacks?

B S. asks: 1. Where is the crank pin of a
locomotive when the cross head is exactly midwayinits
travel? 2.Ihaveheard of instauces of the lower flues
in a locomotive boilerbeing burnedwhilethe upperones
were unharmed. Whatis the cause of that? 3. When
an engine is pulling a train, where is the actual center
of the drivers? Ihave been told that it was at the point
where they came in contact with the rail. Answers: 1.
It depends on the length of the connecting rod. When
the cross head is at *he center of the stroke, the con-
necting rod, if detached from the crank pin, would swing
to the center of the driving wheel, so that you can lay
down any particular case to scale and determine what
you want to know. 2. Probably on account of scale or
mud. 3. Sofar as we know, the actual centerof a driv-
ing wheel is always the same.

C. H. M. asks: Having an ordinary steam
gage,showing pressure of 70 1bs. per square inch, would
a steam gage representing 2 square inches show donble
the amount of pressure? Answer: It would, if gradua-
ted in the same manner, and having the same sized spring
asthe first. Butin practice, as steam gages are Imade,
both would register alike.

W. W. A. says: We have trouble with the
gate to our reservoir. There is 25 feet head. Will a
gate, substantially like the circular dampers somet.imes
seen in stoves, answer a good purpose? If not, what
will be better? Answer: If the moving parts are inside,
it would be difficult to open the gate ; and if they are on
the outside, a great deal of water will leak through,
when the gateis closed. There are several good gates
in the market, and you can obtain particulars by com-
municating with a plumber or hydraulic engineer.

H. C M. asks whether a photographer is
liable to suffer in health in consequence of handiing the
necessary chemicals ; and if so,arethere any means of
avoiding this by filtering theairinhaled while using tre
poisonous chemicals? Answer: Thereis nothing about
the practice of photography that isnecessarilyinjurious
to health. The handling of the ¢chemicals, if ordinary
care is taken, is not deleterious. The apartment should
of course be ventilated.

S.M,, Jr., says: I claim that,if two balls of
the same diameter, one made of wood or any otherlight
substance, and the other of a heavy substance such as
iron orlead, are dropped from the same hight at the
same time, they will reach the ground togszther, while
my friend claims that the iron or lead ball, being the
densest, will reach the ground first. Whichis right?
Answer: Youhad better try the experiment. We think
the lead ball will reach the ground a little the sooner;
though in a vacuum, they would both fall together.

J. H K. asks: What is the cause of water
gathering on the outside of a pitcher filled with ice
water? Isitthe water passing through the pitcher, or
i8 it the moisture of the atmosphere condensed upon it?
Answer: When the water in the pitcher is colder than
the surrounding air, the moisture in theair is condensed
in the form of dew upon the outside of the pitcher. If
the water is as warm or warmer thanthe air, no conden-
sation takes place;

T. H. and J. P. D. ask what phosphorescence
is, its cause, etc. Answer: There exists some difference
of opinion among scientific men, but the best authori-
ties consider it a slow oxidization of phosphorus,since
experiments prove phosphorescence impossible in a
vacuum. Phosphorus, in the state of slow combustion
whieh tikes place on exposing it to the air at ordinary
temperatures, gives off acid vapors, which shine in the
dark with a faint bluish light, hence the term phospho-
rescent has been extended to all bodies which exhibita
similar luminosity, from whatever cause it may arise.
Familiar examples are phosphorescence of dead and de-

caying wood (fox fire) and of putrid fish. Some plants :
also emit in the dark a faint continuous light,probably :

arising frou: the combustion of some substance, such as
a hydrocarbon, emitted from them. A more familiar
kind of phosphorescence is that exhibited by many liv-
ing animals, as by the glow worm and fire fly, and the
numberless small rarine animals which give rise to the
phosphorescence of the sea at night. ,In nearly all phos-
phorescent plants and animals, the phosphorescence
appears to be due to chemical action, in fact to a slow
combustion; for it increases in brightness in pure oxy-
gen gas, and ceares altoge.herin a vacuum. The female
glow worm (lam pyris noctiluca), whose abdomen is di-
vided into 6 segments, siines on the under part of the
last three abdominal rings. Within these is found the
luminous matter, a yellowish white transparent sub-
stance, consisting of ramifying fibers and granules of an
organic structure, heavier than water, yellow and
opaque when dry, and consisting principally of a mate-
rial which exhibits the chemical properties of soluble
albumen. Dr.T. L. Phipson has given the name of noc-
tiiucine to this substance, and we published his descrip-
tion on page 257 of our volume XXVIII.

T. C. W. asks: What will soften hard
water, in order to make it fit for washing clothes with-
out injury to the fabric? Answers: You can soften
the water by adding carbonate of soda—washing soda—
as long as a whitish precipitate is formed. Let it settle
and dras/ off the clear water above. Sometimes simple
boiling will render the water after settling fit for wash-
ing.

F. R. asks: What is zopissa? Answer:

Zopissa is the patent name of a patented compound in ;

which we believe that pyroxylin or gun cotton is a
prominent ingredient. In the opinion of the inventor,
it is a marvelous substance.

A. asks for a touchstone for testing gold.
Answer: The material commonly employed as a touch-
stone, and generally known by that name, s a species
of quariz, colored dark by bituminous matter, of which
large quantities are found in Saxony, Bohemia, and va-
rious other loculities. Black flint slate will serve the
same purpose. A set of needles or bars,of various de-

grees of fineness, are rubbed on thestone,ardacid is ap- |

plied to the streaks made by the needle and by the piece
of jewelry to be tested. If the jewelry is not so good as
the test needle, the streak made by it will dissolve first.
Nitric acid of a specific gravity of 1'2 is commonly em-
ployed for testing gold.

H. M. asks: 1. Will a type setting machine
that will only set two sizes of type be useful,and how
manytypesnouldit set per hour? 2. On alocomotive,
why do they have two eccentrics to each valve, when,
by fastening the slotted piece on a pivot in the middle
and tke eccentric rod at one end,and by moving the
valverod up or down, the slot would produce the same
effect with greater -lmplicity? 3. Are all the advertise-
ments in the SCLENTIFIC AMERIOAN of reliable parties,
and are we sure of getting the worth of our money by
sending to them? 4. Please give me a good recipe for
making ice cream. Answers: 1. A good workman sets
about 80 type ems per hour. A machine should beat
that. Ifitsets two kinds of type, all the better. 1t de-
pends upon the kind of work you wish to do. 2. If only
one eccentric is employed for the forward and backing
motion, it must be free to revolve partially upon the
shaft. Itis not enough to move the valve to the back-
ing position; tlie eccentric must be shifted also; and it
is generally considered more convenient to have two
eccentrics. 3. We endeavor to exclude all advertise-
ments from unreliable parties, but some little latitude
is given to advertisers, every manufacturer thinking his
own goode the best. In buying articies with which you
are not practically acquainted, it isbest Lo obtain advice
from somereliable agent. 4. The best ice cream 18 said
to be made of pvre cream, sugar, and flavoring extract.
We consider ourselves good judges of the quality of the
manufactured article, but do not know much of the de-
tails of making 1t.

A. B. L. says: In the engraving of the
Scott & Morton revolving steam engine (in your issue
of April5) L see a bearing on both sides of the cylinder
in which the cylinder revolves. I would like to know
how the bearing between the cylinder and fiy wheel is
supported, seeing that all means of supporting it is cut
off by flywheel, crank pin, and piston? Answer: This
bearing is attached to the bub of the flywheel, and is
supported by the wheel bearings.

E.B.says: In view of the coming aerial
voyage of Messrs, Wise and Donaldson, I submit to you
thefollowing propositions: 1. That a rocket shoots up
when fired. 2. That a cannon, when fired, is thrust
backward. 3. That ata recent trial witl:a new fire lad-
der (as stated in your paper) the same was driven back-
ward by the stream of water, suddenly issuing from the
hose on the top of the ladder. The moving effect in
these 3 cases is caused by pressure agsinst the atmos-
phere; and if such heavy bodies are moved by it, how
much more would this be the case with aerial crafts,
which are floating in the air, and are thus without
any weight? It would be difficult to apply steam or
gas, but I believe that a rotary blower, built of as light

‘material as possible, would produce a stream of com-

pressed air, strong enough at least to serve as a rudder.
A spherical form of the balloon would, however, not be
practicable, as any propelling power ought to be con-
centrated, and should govern the craft equally. I there-
fore would suggest a form wherein the balloon consists
of two separate gas bags, the boat being between them.
This scheme of course can be wurked out in many dif-
ferent ways, but I believe that a rotary blower driven
by hand with the help of a flywheel would answer the
purpose adimirably. Answer: The power that could be
produced in this way would beentirely inadequate. We
have heard a much better plan proposed. It is to pro-
duce frequent aischarges of some light and powerful
explosive, such as nitro-glycerin, and thus guide the
balloon in any desired direction.

T. B. Jr.says: 1. I havea small steamen-
ginecylinder 3inches in dilameter and 6 inches between
ports. What boiler and what sized feed pipe willit re-
quire? 2. What power would it have, and (3) would it
be enough to run a small lathe? 4. I also wish to know
what a pattern for such a cylinder would cost. An-
swers: 1. About23squarefeet of heating surface, steam
pipe about % inch area. 2. Aboutone horse power. 3.
Yes. 4. Write to a model or pattern maker.
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W. 8. M. asks: 1. What is the best plan of

i annealing cast steel, to make it very soft without inju
‘ry? 2. Suppose a well formed boat runs at 10 miles per
hour with 10 horse power, how many horse power would

be required to driveit at 15 miles or 5 miles per hour?

Please explain the increase of power required for the

increase of speed. 8. I would like to have directions as

: to the proper size, power, and speed of well shaped
boats. Answers: 4. Heat to a cherry red, and allow the

steel to cool very slowly, either covering it with hot

| ashes, or keeping it in the fire in which it was heated,
! allowing the fire to die out gradually. 2. The genera
law is that the laorse power varies as the cube of the
speed. On tl.is assumption, the horse power required
will be: For 15milesan hour, 33% ; for 5 miles an hour,
1. 8. We will probabiy soon give some general pro-
| portions for small boats, and would be pleased to hear

“trom such of our readers as have been building small
steamers.

C.P. T. asks: What can I put into tonic
. beer to make a heavy foam when poured into the glass
from the bottle ? I put it up with carbonic acid gas,
like soda water. Ihavetried gun arabic, isinglass,eggs,
hops, etc., but they do not give the foam that I wish for
Answer: Try adding enough sugar or sirup to give it
. consistency. We would not advise adulterating with
:any chemical.

S. G. Jr. says: I have seen some speci-
mens of paper which had been made extremely hard.
It was said to have been doneby soaking the paper ina
solution of chloride of zinc. Ihave tried it, with weak
and strong solutions, and on different kinds of paper,
but have failed to get any hardening results. Ialso saw
some pieces of gaspipe, with screws and sockets, which
was made out oi paper. Answer: The property that
chloride of zinc has of hardening pPaper was first discov
ered accidentally by Dr. R. B6hme in 1849. This gentle-
{ man was filtering a concentrated solution of chloride of
zinc tnrough ﬂlteringpa'per, when he noticed that the
paper became thick and strong. He suggested that it
might be rendered very useful, but little attention was
paid to it untii 1859, when T. Taylor took out an English
patent for its use in ma<ing parchment paper. The so
lution used was as thick as sirup, and made perfectly
neutral by adding the ox'de or carbonate of zinc. The
specificgravity is then 2:10. The action on the paper is
stronger when heat, from 60° to 212° Fahr,, is employed.
‘When several sheets are prepared and pressed together
theyunite to form one. The ammonia sulphate of cop-
per is now highly recommended.

C. F. B. says: Our water contains iron, cal.
cium, sodium, potash, alumina, silica, and magnesia, ag
bagic elements, with chlorine, sulphuric aud carbonic
acids as non-basic. One gallon of the water, as it flows
from the well, contains 480 grains of solid matter, after
evaporization by heat. This residue, after 1eaching a
: certain point of condensation, gives up a portion of the
carbonic acid which is held in the water in combination
with bases as bicarbonates. Can it be used with safe-
t_y ina fire engine? Isita good way to blow off a cer-
tain portion with a surtace blow-off, say, every five
minutes while running, and after stopping blow off all
the water and fill up with fresh water from river? An.
swer: We are afraid to recommend the use of this water.
Still, with seme good scale preventive, such as the tan-
nate of soda, it might be safely employed. But in the
boiler of a steam firc engine, the spaces are so small
thatitisalways vest to use pure water, when practicable.

C. R. C. asks how chalk crayons are made;
what amount of pressure is necessary, and if any sub-
stance other than pure chalk is used? Answer: There
are numerous recipes for the manufacture of cnalk
crayons. One of the simplest is as follows: Pipe clay
and the finest prepared chalk, equal parts, or pipe clay
alone. Coloring matter according to tint desired. Mix
into a paste with mild pale ale. Various substances are
sometimes used to give the chalk a clay consistency, as
Castile soap, shellac, gum arabic, etc. To give the cray
ons solidity, manufacturers use a cylinder two or three
inchesin diameter, open at the top aud bottom, the lower
end being secured over a perforated plate, having holes
of the size of crayon desired. A tight fitting solid
piston,moved equably by a screw, forces the soft mass
through the holes in long fingers, which are afterwards
cut into pieces and dried. The coloring matters used
are indigo, Prussian blue, yellow ocher, carmine, ver-
milion, etc.

S. G. asks: Was the meteoric display,
which occurredlast August, at midday, and seen by most
of the citizens of Lexingtcn, Ky., noticed at any other
place ? Have astronomers or scientists given an expla-
nation of the phenomenon? Was it eonnected with
Biela’s comet, which must have been near the earth at
that time? Answer: Meteors are comparatively rare
between August 11 and September 4. A shower ‘on
the 29th and 30th of August at midday,lasting from noon
until four o’clock,” is very unusual. We have not heard
of such a display elsewhere. If seen again this year
please let us know.

8 B. D. asks: 1. Is it possible to make any
uce of iron after it has been burnt, such as old grate
bars? 2. Isthereany way of reducing old rusty scraps
of sheet iron into cast iron? 8. Could a blast furnace
be worked on a smallscale with a hand bellows, profit-
ably, if coaland ore were plentiful and cheap ? Answets :
1. It can bere-melted. 2. Yes,in an ordinary blast fur-
nace. 3. Not unless labor were very cheap, also.

E. C. B. says: An amount of oxymuriate of
tinhasbecomemuch diluted with water. How can it
be precipitated and returned to its metallic state? An-
swer : The protochloride of tin, commonly known by
dyers as tin salt, is soluble in water, but by contact
wirh the air a white precipitate of oxychloride of tin is
formed, which remains suspended in the solution, giving
it a milky appearance. If this is the oxychloride that
you referto, you will find that itis soluble in ah excess
of hot muriatic acid. From this solution tin may be
precipitated in the metallic state by a strip of zinc, the
tin forminggray lamine or a spongy mass. Some man
ufacturers of tin salt mix sal ammoniac with it to pre-
vent the precipitation of the oxychloride.

Ig. asks: 1. Is there any reward offered by
this or any government for the discovery or inyention
of perpetual motion, and if so, how much? 2. Would
theinventor of such a device derive any great benefit
therefrom? Answers: 1. Noreward is offered. 2. We
think not. But youmay try it practically. Put your-
sew.. within a tub and pull steadily at the bandles. This
is the simp.est form of perpetual motion. In other’
forms, cog wheels and levers are arranged to pull against
themselves. Thisis the ‘‘idee” in all perpetual motion
machineg, anl no adval tage can result.

H. asks: If a tug boat can tow a ship ata
certain rate, can the sa:ne cngine, being placed in the
ship, be made to propel her ¢t the same rate? Or does
the engine, by being in the tug, have wmote power to
move the ship than if it were in the ship itself? An-

swer : See our editorial columwns In this issue.
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A. B. rays: I claim that a solid cclumn of
metal is stropger than a hollow one of the same diame-
ter. My opponent claims it is not. Which is correct?
Answer : The solid column is the stronger, the diameters
of the two being the same.

J. Y. of Leeds, England.—The Science Re-

cord has been published two years. 1Ve can send you
the two volumes, postage prepaid, for £1.

J. H. H. saysin answer to J. 8. C’s query
about oil of rhodium: ¢ Oleum rhodii” from rhodium
wood (the root),genis'a crnariens s; 80 1bs. of old resin-
ous wood yields 2 ounces of oil. Color of oil, light yel-
lowizh, by age turns red. Odor, of roses. Wood used
for fumigation. Cordial and cephalic. Imported from
the Levant.

W. W. A.replies to T. W. 8., who asked
how to keep paste fromsouring: Stirin pulverized alum
wl ile cooking, about a teaspoonful to a pint of paste.
The alum will also keep the flies out of the paste pot.

S. P, Jr., asks how to proceed with a drive
well after driving down a certain distance and not ob-
taining water. ‘“Ihave driven down into the ground 22
feet of 1{ inch tubing and attached my pump thereto,
but am unable to start her. Ido not think that it is for
want of water, as water can be ouvtained here almost at
any timeat a depth of from 2 to 3 feet from the surface
of the ground. 1had to dig a hole 4 feet deep in order
to put down the set length which is attached to the
pump, and before I could screw the set length on to the
tubing I had to dip out tlre water that had accumulated
i the hnle, which washalf full.” Answer: YWecanbest
answer this question by relating a little anecdote.
‘¢ Suppose,” said an examiner to a competitive in engi-
neering, “ you should build an engin’e yourself, perform
every part of the work without assistance, and know
that it was in complete order ; if, when put into a ves-
se), the pump would not draw water, what would you
do?” “Goto the side of the vessel and ascertain if
there was any water in the river,” answered the compe-
titive.

A. K. S says, in answer to B. A, O.’s queries
on page 27, current volume: Girdle trees as early in the
season as the park will peel, in the following manner:
Commence three or four feet from the ground, cut the
barkentirelyaround the tree ; thenstrip the tree down to
the ground, leaving the bark intact at the base of the
trunk. This will kill most kinds of timber so that the
stump or roots will not sprout. Honey locust is an excep-
tion. Ineverknew cr heard of oneof these trees being
killed (except by fire) so thatit did not sprout fiom roots.
A few times grubbing of the sprouts willend this. Inan-
swer to query 4, I would say that iron is a permanent cure
for nese bleeding and for boils. ‘The best preparation
is the tincture of the muriate (tinctura ferri muriatis).
Take 20 drops in a wineglass of water twice a day for
three weeks. The above is a dose for an adult. I have
known it to cure several severe cases. A solution of
alum sometimes gives a temporary relief.

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

‘A. R. G.—The substance enclosed is peat, used as a
fuel.

M. M. G.—The mineral is felspar.

J.T. C.—No. 1 is felspar, used in the manufacture of
pottery and porcelain. No. 2 is copper pyrites, iron
pyrites, and galena, all valuable if in large queantities
and near to” means of transportation. Nc. 8 is horn-
blende; of no value; it.occurs with copper pyrites, and
is known as ‘“dead rock.” No. 4 is copper and iron
pyrites in quartz rock.

W. M. A.—The specimens you send are kaolin and
felspar, the kaolin evidently resulting from the disinte-
gration of the feispar. The kaolin contains too much
grit, or undecompo<ed felspar, to be of use without
washing. You may find some, however, as the deposit
is 80 large, that is free from grit. This is easily deter-
mined by crushing asmall piece between the front teeth.
The specimens of felspar are good. It is used by the
potters under the name of ¢ spar;” and kaolin is even
more extensively applied to the same purpose.

W. C. A.—The sample enclosed is ferruginous sand,
consisting of the protoxide and sesquicxide of iron or
magnetic iron ore mixed with somesilica. Itsometimes
contains a considcrable quantity of titanium. If found
sufliciently pure and abundant, it might pay to smelt.

8. K.—1. Quartz, and iron pyrites. 2. Pyrites. 3. Cop-
per pyrites. 4. Galena and quartz. 5. Galena. 6. Py-
rites. 7. Quartz. An assay oranalysis for silver or gold
wrill cost $10 for each specimen.

COMMUNICATIONS RECEIVED,

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

On the Crewe Engine Works,

On Meteors. By 8. G.

On the Urigin of the FKarth and Stars.
C.B. Jr.

On Freuch Telegraphy. By T.

On Retrogression of the Sun.

On Solar Reaction. By R.B. 8.

On Inversion by Vision. By J. M. R.

On a Balloon Safety Valve. By S. W. G.

On a Suggestion for Balloonists. By J. W. 8.

By J. R.

By

By C. H. B.

On Boilers and Boiler Owners. By A. J.
On the Zodiacal Light. By J. E. H.

On Fire Arms. By C. P. T.

On the Patent Right Question. By H. A.-W.
On Setting Saws. By J. F. T.

On Deviation of the Compass. By J. W.8.
On Tool Holders. By H. W. P.

Ona New Mechanical Principle. By D. M. B.

On Turbine Wheels. By J. H.

On Navigation of the Air. By C. B. S.
Also enquiries from the followin : :

W. E. 8.~A.H—-C.M.H—J. M. A—J. W.—E.A. H.

—A. G.

Correspondents who write to ask th» «dress of certain
manufacturers,or where specifi~ ! a-.cles are to be had,
also those naving goods fHr 8 g, or who want (o find
partners, shonlg ¢:ud wit : their communications an
amount suiicientto civer the cost of publication under
the head of * Bisiness and Personal,” which is specially
devoted to such enquiries.

[OFFICIAL.]
Index of Inventions

FOR WHICH

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

July 15, 1873,

AKXD EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

Apdominal supporter, E. J. Harding. 140,778
Auger, earth, Baisley & Wilson. ... 140,756
Aluminum, electro-deposition of. J.A. Jeangon... 140,924
Bule tie, cotton, B. COOK...o.vviviierrnnernnsrnnness 140,766
Bales, hoop tie for cotton, E. J. Beard... 140,873
Barrel hoop, H. Willard......coevvueuees . 140,82

Barrel -making machinery, H. P. Hal
Bed bottom, T. J.Sheears.
Bed bottom, J. V. Taylor...
Bed bottom spring, Van Wert & Crooley.
Boiler, wash, E. H. McDonald..............
Boot soles to uppers, uniting, W. Strasser.
Boots, cutting off pegs in, A. Whittemore.
Box, match, C. Prahl....
Box scraper, A. Tester,
Bridges, consttucting, T. C. Clarke.

. 140,776
. 140,955
. 140,856
. 140,97
. 140,936
. 140,964
... 140,803

. 140,949
... 140857

. 140,888

Bustle, M. K. Bortree (r) 5,484
Bustle, A. W. Thomas.. . 140,966
Candles, drip cup for, D. M. Ayer. . 140,755
Car awning, street, C. B. Turnbull. . 140,972
Car coupling, E. W. Barker . 140,805
Car coupling, W.P. Siddens.. . 140,937
Car coupling pins, die for, C. H. Williams. 140,980
Car coupling pins, die for, C, H. Williams. . 140,981
Car, dumping, J. Hughes.... . 140,779
Carstarter, T. W. Johnston. . 140,781
Car stove, railroad, W. S. Jones ... 140,831
Carding waste remover, G. W. Craner . 140,814
Carpet rag looper, W. Clapton, Jr . 140,889
Carriage springs,clip plate for, N. C. Dean (r).... 5,490
Carts, apparatus for loading, J. Byerly............ 140,884
Chair, child’s, J. F. Downings.... . 140,906
Chair,invalid,1'. Armstrong...... . 140,868
Churn, reciprocating, Barrett & Fenimore . 140,871
Churn, reciprocating, L. I. Bodenhamer. . 140,880
Churn, reciprocating, M. W. Staples . 140,796
Cigar bunches, making, S. Scholfield.... . 14C,848
Cigarbunches, making, D. A. Wightman. . 140,860
Cigar bunches, making, D. A. Wighnmaa... . 140,861
Cigar fillers, arranging, S. Scholtield.. .. 140,850
Cigar machine, C. J. Delbridge....... .. 140,896
Cigar machine, T. Ernst..... .. 142,906
Cigarmachine, S. Scholiield .. 140,815
Cigar machine, S. Scholfield.. ... 140,846
Cigar machines, rvll for, D. A. Wightman......... 140,859
Cigar trimmsr, S. Scholfield............cc..0t .. 140,847
Cigar wrapping machine, S. Schoifield ........... 140,349
Clamp, J. E. Sinclair.......coovivviiviiiiiiiiiiinnn 140,852
Clay articles, mold for, C. A. Fischer...... . 140,910
Coke from lignites, etc., H. Engelmann (r .. 5,486
Cooler, milk,J. F. Hawkins................. .. 140,919
Cooler and show case, water, P. J. Hancur........ 140,771
Cooling storage rooms, J. Ring...............o.. 140,792
Cotton gin, M. E. Pratt.. .. 140,791
Coverlet, C. K. Pevey.. . 140,948
Crane, R. Briggs..... . 140,882
Cultivator, J. Caylor.... .. 140,885
Curtain fixture, L. J. Earll., .. 140,901
Curtain fixture, F. Walker...... .. 140,976
Cutterhead, J. F. W. Erdmann .. 140,905
Cutter, rotary, Mellor & Orum..........ceeueee . 140,938
Cylinder burring machine, J. K. Proctor (r)..... 5,493
Dental gold, manufacture of, R. S. Williams...... 140,984
Deskschool, A. F. Wilber.....coovvviiiinniennnnnnns 140.979
Dish heater, S. S. Fitch........... .. 140,769
Ditching machine, H. Gonellaz .............. .. 140,820
Doors, construction of, W. W. J. Toussaint .. 140,799
Dredging machinge, H. Gonellaz......coveeeeneenenns 140,821
Dress facing, W. H. Gallup (I).....covvvvvennnnnnns 5,492
Drillingmachine, metal, J. C. Keller .. 140,925
Drills, feeding mechanism for rock, J. Doty...... 140,767
Egg and cake beater, J. W. Condon........ .. 140,891
Egg carrier,J. A.Bean.............cuunun .. 140,807
Engine,compound steam, Cooper & Emery. .. 140,892
Engine, rotary steam, C. Grotz.............. .. 140,914
Eye glass, S. GreaCeN..uuuuuuuiiererrerarennssseenes 140,912
Eye wash, R. C. Fisher 140,768
Fare box, R. D. O. Smith. .. 140,959
Fare box, J.F. Winchell . .. 140,985
Fence, iron, B. G. Devoe.. .. 140,897
File, paper, J. F. Winter . .. 140,863
Filter, J. M. Evarts.. .. 140,90:
Fireproof shutter, I. S. Mettle .. 140,839
Flat iron heater, Wright & Sursa............ SRR 140,987
Floor, L. 8. Wood 140,864
TFruit jar, E. G. Haller . 140,916
Furnace for roasting ores, shaft, T. McGlew ..... 140,587
Furnace slag, cooling and removing, A. Kloman. 140,927
Gage, dial for pressure, J. Annin 140,86%
Gaiters, goring, J. Walden (r)......ccvevune .. 5488
Gas and water main coupling, W. Kilburn .. 140,834
Gas from oils, making, S. H. Goldthorp. . 140,911
Gate automatic, W. I. Wooster (r) 5,489
Gate, change,A. W, Wood.. 140,986
Gate, farm, T. Steers . 140,96¢
Generator, steam, L. Bartoan.. . 140,872
Grain binder,J. F. Gordon.. 140,8:2
Grindstone, J. F. & S.H. Green... .. 140,822
Harness saddle, S. E. Tompkins... . 140,968
Harness saddle, S. E. Tompkins. 140,969
Harness saddle, S. E. Tompkins. 140,97C
Harvester, E. M. Awry......... . 140,80

Harvester, corn, G. M. Tope............. . 140,971
Harvester knives, grinding, J. M. Connel. 140,81C
Harvester knives, grinding, J. M. Connel. . 140,811
Hat strétching machine, R. Eickemeyer.." ... 140,903
Hinge compound, H. Loth..............ooeee ... 140,930
Hinge, tahle, J. W. Pclmer....... . 140,947
Hoisling machine, P. W. Mellen. . 140,786
Hook, siding, J. F. Eiliott.............. . 140,904
Hoop tie for cotton bales, E. J. Beard . 140,873
Hose coupling, S. Ingersoll.. e ... 140,830
Hosereel, T. J. Mayall................ . 140,784
Hose, manufacture of, T. J. Mayall......... . 140,934
Houses, construction of, T. W. H. Moseley........ 140,941
Houses, construction of, T. W. H. Moseley. ... 140,942
Inhaler, N. L Donaldson, (I)....cceeevieeiieiinnnnns 5,401
Inhaler, Hunter & Woods.....cccoviiiennieninnnsenn 140.82°
Ink for stamping purposes, J. B. F.Jud ... 140,782
Insect destroyer, J. A, Finney........... ... 140,818
Iron angsteel, Bolton, Jr.. & Pedder ... 140,761
Irouing board, E.Bassétt...ocoieieevenrnnnnnnnnnnans 140,758
Journal box lining, S. Gwynn 140,774

Journal box lining, S. Gwynn.. ..o 140,775
Knitting machine, C. Callahan.......cooeuveeese. . 140,809

Knitting machine, O. F. Tripp.....ccceeveeinnnee. 140,800
Knives, forks, etc., cleaning, E. Marwedel .. 140,932
Lamp,Jd. M. ClarK.....ceeviiiieiiiiiiinns coveens . 140,764

Lamps, supplying oil to street, R. V. DeGuinon..
Last block fastener, D. fluard..
Lemon squeezer, J. H. Mead.
Lock, hasp, J. Kinzer...

140,815
... 140,827

. 140,7%5
. 140,926

Logs, machine for turning, E. Tarrant, () .. 5,487
Loom, G. Crompton....cceevieiiiiiinneeeeeeeeannns 140,894
Lubricator, steam cylinder, L. F. Smith.... 140,958
Man hole covers, securing, J. J. Craven. .. 140,893
Meat chopper, H. P. RanKin.....ccooiiiinniennnnnens 140,950
Meat and vegetable cutter, Hall & Ellis. ... 140,824
Medical compound, T. T. Wright .. 140,866
Mirror holder, W. Simpson.. . 140,851
Miter box, G. M. Stevens. 140,853
Miter machine, D. Bull.. 140,763
Motion, transferring, W. H Benson ........ 140,878
Movement, intermittent rotative,R. C. Reynolds 140,951
Mowing machine, C. Colahan. 140,890
Noazzle, steam, W. Ebbitt. .. 140,902
Numbering heads, C. W. chkinson . 140,899
Organ, reed, R. Burdett, (r) 5,485
Packing, piston rod, W. W. Vanderbilt........... 140,973
Paint for oil barrels, etc., W. L. Elkins. .. 140,817
Pavement, W. Kilburn. .. 140,835
Pavement, laying cement, A. F. Shyrma .. 140,956
Pen, fountain, J. Goodyear. .. 140,711
Pencil case, S. S. Rembert.. .. 140,842
Pencils, machine for finishing, T. H. Muller...... 140,946
Petroleum, refining, S. Van Syckle................ 140,801
Pipes, lining cement, M. Stephens, (r). veee 5,494
Pipe, smoking, W. H.Morris...... .. 140,940
Pitcher, molasses, D. C. Ripley .. 140,793
Planter, potato, C. Svendsen. .. 140,965
Potato screen, G. Claflin....s .. 140.866
Powder keg, Green & Wilson, Jr. .. 140,913
Press, cotton, J. P. Pridgeon... . 140,841
Printing press, C. B. Cottrell... 140,813
Printing press, feeding paper to, Stoddard e¢ al.. 140,9:2
Pruning shears, G. Vanfossen......coovvvveeeennnns 140,974
Pump, lining wooden, R. W. Wheeler. .. 140,802
Pump, double acting force, J. P. Flanders .. 140,819
Pump plunger and pump, N. P. Sheldon.. . 140,795
Railway rail joint, J. Bishop 140,760
R :ilway signal, electric, F. L. Pope. 140,790
Railway signal circuit closer, D. Rousseau 140,953
Railway switch, A. C. Garratt. 140,770
Railway switch, M. & J. W. Fels 140,909

Railway switch, B. Hall
Railway switch, F. P. Hanchett

... 140,915
. 140,917

Railway tie, G. R. Richardson..... 140,932
Rivets, mannfacture of hollow, M. Bray 140,881
Roof truss, iron, A. Gottlieb....... 140,772
Roofing ¢omposition, C. Mueller . 140.945
Roofing, metallic, C. Lewando.... 140,928
Rubberinto strips, cutting, T. J. Mayal 140,933
Saddle tree, S. E. Tompkins, (r)...... . 5,495
Sash cord guide, C. B. Clark . 140,887
Sash holder, Devol & Okey........ 140,898
Saw, pulley for band, Roche & Orton 140,794
Scaffold, ad justable,J 8. Tilley... 140,858
Scraper, Mayfleld & Payne....... . 140,935
Scraping hogs, McNeil & Dalton........... . 140,828
Screw cutting machine, Jaycox & Webster . 140,760

Sealing cans, solder for, E. Morris ... 140,840
Seat, revolving, G. F. Dawson ... 140.895
Seeding machine, H. F. Stinde.. . 140,961
Sewing machine, T. L. Melone ... 146,787
Sewing machine stand, H. Loth .. 140,919
Sewing machine table, J. Bennor. . 140,874
Sewing machine table, J. ‘Bennor... . 140,875
Sewing maehine table, J. Bennor... . 140,876
Sewing machine treadle, W. D. Wood . 140,865
Sewing machine halance wheel, D. G. Wllliams 140,832
Sewing machine extension table, J. Bennor...... 140,877
Sewiug machine threader, M. A. & J. T. Willilams. 140,983
Sharpening machine, Kealey & Rigney............. 140,832
Shoe, ladies’ gaiter, H. C. Letsinger. . 140,836
Shoe, rubber, Hyatt & Canfield... 140.829

Sifter, A~ Bardell
Soap, manufacture of, F. M. Pleins
Soda, extracting nitrate of, R. F. Fairlie

140,869
... 140,789
. 140,908

Spade and fork, H. Stone........ . 140,855
Spike, G. N. & G. N. Sanders,Jr. . 140844
Spinning ring, J. B. Bancroft........ccvviiiiiiiiinns 140,757
Steel for punching, etc., treating, G. W.Billings.. 140,759
Steel plates, 0. Bolton, Jr...ceeiiiiiiiiiiiiennneenns 140,762
Step and step box,J. Watson oo 140,977
Stereotype molds, making, R. A.Hil . 140,921
Stone and glass polishing, J. Meisse. . 140,937
Stove, heating, J.L. Ring...... . 140,843
Stove pipe shelf, D. R. Moore.. . 140,939
Stove pipe shelf, W. Patterson.. . 140,788
Stove, summer, W. A. Barlow....... . 140,870
Tassel for umbrellas and canes, W. Harnach....... 140,825
Telegraph, pneumatic, A. Jaynor . 140,923
Thill coupling, C. F. Kidder . 140,833
Tobacco transplan’er, C. E. Bates.. . 140,806

Toy,automatic,H L.Brower . 140,883

Toy automatopn, R. J. Clay..... .. 140,765
Toy catapult, W. S. How........... .. 140,922
Toy money box, T. A. Taylor .. 140,798
Trap, ant, L. Rubarth.... ................. .. 140,954
Trap and seed safe,animal, S. V. Gteer..... .. 140,718
Trap.hog, A. B. De Vore................. . 140,816

.. 140,920
.. 140,078
. 140,326

Umbtella notchea,‘A. & I. Herzberg......
Vessels, oscillating cabin for, B. Weisker..

Wagon weighing attachment, J. W. Hill

Walls,gage for erecting plank, T. W.H. Moseley . 140,943
Washing machine, J. W.CONIoy....coeveveenniennnn 140,812
Watch escapement, D.J. Mozart..........oooiennnnn 140,944

Water closet, J. . Stevens . 140,797

Water elevator, S. Beanett 140,808
Water, elevating, Blanchard & Prall................ 140,879
Water supply valve, P. Harvy....... . 140,918

Well, driven, G. W. Storer.
Windmill, W. W. Marsh & O.

.. 140,963
. 140,931

Windmill, J.F. Stewart.......c.oceeenn .. 140,854
Window sash and frame, D. Mackay.. .. 140,783
Window screen, J.A. ThOMpPSON...cvvucveenrnniess 140,967

APPLICATIONS FOR EXTENSIONS.
Applications havebeenduly filed,and arenow pending-
or theextension of the following Letters Patent. Hear-
ngs upon the respective applications are appointed for
he days hereinafter mentioned:
25,613.—B0oOT LASTING MACHINE.—J. Purinton. Sept. 17
23,692.—SEWING MACHINE.—K.Vogel. September 17.
25,70l.—SKELETON SKIRT.—J. Draper. September 17.
25,183.—DOUBLE FRICTION COUPLING.—J.Hendy. Sept.24.
2,7184.—MAKING BARRELS, ETC.—G. W.Banker. Sept.24.
25,197.—HARVESTER.—E. Ball. October1.
23,807.—HEM FoLDERs —L. Clark. Octoberl.
25,862.—~WEEDING HOES.—J. M. Adams. October 1.

EXTENSION GRANTED.
24,828.—~PumPING ENGINE.—H. R. Worthington.

DESIGNS PATENTED.
6,171.—BURIAL CASKET.—B. F. Heimbach, Allentown, Pa.
72.—BURIAL CasE.~B. F.Heimbach, Allentown, Pa.

© 1873 SCIENTIFIC AMERICAN, INC

6,773.—JEWELRY Box.—E C. Moore, Youkers, N.Y.
6,774.—FaN.—J. T.Brundage, Niagara Falls,N. Y.
6,775, —DRAWER PULL.—O.F.Fogelstrand, Kensington,Ct .

TRADE MARKS REGISTERED.
1.861.—LICORICE PASTE.—D.V. Arguimbau, N. Y. city.
1,362.—QUILL BoBBINS.—D. Bass, Jr., Woonsocket, R. [.
1,363.—CoFFEE.—Dilworth Brothers, Pittsburgh, Pa.
1,361.—PACKAGES OF WHISKY.—Howe & Co.,Cincinnat1,0
1,365.—C1GARS, ETC.—F. S. Kinney, New York city.
1,366.—~SADDLE TREES.-S.E. Tompkins&Co.,Sing Sing,N.Y
1,367.—RazoRs, ETC.—Friedmann & Co., New York city.
1,368.—VARNISH.—L. L. Mandel, New York city.

+269.—HOMEOPATHIC GLOBULES.—Smith & Co., Cinn., O.
1,370.—CYLINDER SToVE.—Southard & Co., N. Y. city.

SCHEDULE OF PATENT FEES:
On each Cavest
un each Trade-Mark...
¢n filing each application fora Patent (17 years)...
©n igsuingeach original Patent....
On appeal to Examiners-in-Chief..
On appeal to Commissioner of Patents
vn application for Ressue cevee
On application for Extension of Patent.
On grencing the Extension...,
on filing a Disclaimer.......
Onan application for Design (314 years
in anapplication for Design (7 years)
Onan application for Design (14 years)

CANADIAN PATENTS.
OFFICIAL LisT OF PATENTS GRANTED IN
CANADA FROM FEBRUARY 14, 1878, uP TO
AND INCLUDING APRIL 7, 1873.

Patents taken by citizens of the United States are
marked U. S.

[NoTE.—Under the new patent law, now in vogue,
American citizens may patent their inventionsin Canada
on favorable terms. For full particulars, address Munh
& Co., Office SCIENTIFIC AMERICAN, 37 Park Row, N. Y.]

Axle blank finishing tool, H. E. Forrest, U. S....... 2,194
Barrel hoops, C. W. Rider, U.S................. 2,201
Bed, lounge and chair, J. Kinney............. 2,221
Blind, metallic, W. H. Rodden.......... 2,137
Blind slat tenoning machine, A. Cant, 25099
Boot sole finisher, B. 8. Bryant, U. S.. 2,181
Bridges, truss, C. G. C. SIMpPSON..ccvvviiiiinnnnnnnn.. 2,091
Burner, a vapor, R. W. Park, U.S..........c..uuuun... 2,142
Cant hook machine, W. P, Kilgore, U. S. 2,202
Car brake, J. Heberlein....................ooe,, . 2,019
Car brake, steam and air, 0. W. Ketchum...... 2,174
Car coupler, L. Forrest.................... 2,084
Car coupler, G. W. Putnam, U. S. 2,085
Car coupler, W. P.Scott....ccovvvnerrnnnnns 2,185
Car coupler, J. F. Holman & E. Henwood........... 2,206
Car coupler and buffer, W. P. Scott................... 2,181
Carriage shaft attachment, G. B. Stock.... 2,219
Carriage, hand propelling, J. A. Fournier, 2,214
Carriage pole and thill shifter, J. Macbeth 2,152
Castor, furniture, F. G. Ford, U. S... 2,136
Cheese box, A. H. Moore.. 2,178
Churn, H. J. Wattles & A. D. Cable, U. 2,180
Churn attachment, J. Bates & T. McKeuny 2,209
Clasps for tubes, E. A. Day, U.8... 2,070
Clothes, cutting, J. A. Johnston. 2,169
Clothes rack, G. A. Kennedy 2,151
Cooking range, portable, J. Magee, U. S............. 2,204

Corn planter, A. C. Kent, U. S
Creeper, ice, E. B. Colby, U. S .
Curtain fixtures, O. Buckley & L. L. Sawyer, U. S
Cutting textile material, A. Warth, U. S.,.

Dye salts, etc., T. Steers, Jr. ..
Dyspepsia compound V. Brosseau.
Fire extinguisher, J. Gardner & W.F.Beasley, U s
Fishing, bait for, W. Harper & W. Smith.............
Fish spawn hatcher, M. G. Holtor & S. Green, U. S.
Gas, heating and lighting, C. W. & A. H. Harrison.. £,179
as lighting apparatus, J. P. Tirrell, U. S...........

Gas generator, hydrogen, H. P. Allen, U. §
Gas illuminator, A. Cuppers, U:S................
Gas, manufacture of, W. D, Ruck..........
Gas, process and machine for, T. H. Hicks.
Gate, farm, J. E. Fraser.............
Grain cleaner, A.Hunter & E. H. Osborne, U. S
Grain cleaner, A. Hunter & E. H. Osborne, U. S.....
Graphite covering, A. Hitchcock, U. S
Grate bar, J. W. Stanton, U. S
Harrow, J. V. Hough
Harvester, self binding, J. F. Gordon et al., U.S..
Harvesting machine grinder, J. H. Curran, U. S
Hat, felt, J. T. Waring, U. S..
Heating air and gas, T. Whitwe
Hoes, M. Cookerly, U. S..........
Horse hoof spreader, T. Armstrong.
Horse power, endless chain, G. C. Hodge, U.
Horse rake, O. B. Austin, U. S..o.oven wniii,
Horse shoe, J Galipo
Iron and steel process, C. W. Siemens,
Iron cre, smelting, P. E. Jay.......oovvune
Jack, lifting, F.S. Smith, U.S.........
Kitchen smell conductor, J. Newhal
Knitting machine, J. 8. Shailer & J. C. Ford, U. S 2,125
Lamp, T. H. White & E. Knight, U. S..
Lamp, R. Hitchcock, U. §
Lantern, kerosene, J. H. Stone
Lounge, b :d and chair, J. Kinney ..
Leather, dressing for, F. G. Bell, U. S
Lock, time, J.Burge, U.S.eeveriveereneneneenenennnnss
Locomotive smoke consumer, R.Hawkes e¢ 7.,UC.S.
Lyes, treatment and re-use of, C.M.Tessie du Motay z 1.)8

Maple sap evaporator, H. Pagnzelo.......coovveeeen. 2,148
Melodeons, A. F. Yarwood.......oeevveeenn PO 2,097
Milk weighing can, P. W. Strong.......cceevvvuee ou 2,122
Nail cutting machine, J. Lawrence, U. S.... . 2,162
Nail machine, horse shoe, H. A. Wills, U. S 2,176
Nutmeg grater, T. J. O’Sullivan............ovvvinnnns 2,139
Oils and varnishes, clarifying, F. Kersting et. al ... 2,074
organ, L. K. Fuller, U. S.. ...iiiiiiierennnnnnnns At
oOrgan, reed, L. K. Fuller, U. S....... . 2,150
Paper pulp propeller, T. Nugent, U. S. . 2,205
Paper, manufacture of, G. Noble............. . 2,168
Petroleum, distiliing, E. F. Prentiss & H. F. Howell 2,166
Potato digger, P. M. Bawtinhimer.. ......coooiiieens 2,182
Pot tilter and holder, J. Grant.......coeeveeeeenens o 2,207
Power, transmitting motive, A. D. FOX.............. 2,170
Printing, adjusting cards, etc. for, G. W. Verrall.... 2,109
Pulley hub, friction, H. COX...covvivivinniiienrsnennns 2,192
Pulp, reducing wood to, W. M.Howland et al., U. S. 2,100
Pump, E. Graser, U.S....coiiiiiinn civerninniiiians 2,186
Railroad car spring, P. G. Gardiner, U. S . 117
Rallroad chair, A. Van Guysling, U. S ............... 2,127
Railroad rail and fastening, M. F. McIntyre, U. S... 2,114
Railroad chair and supporter, A.Van Guysling, U.S. 2,128
Railroad cars, safety shoe for,S.W.Emory e? al.,U.8. 2,197
‘Railway car wheel, W. Wilmington, U. S. 2,212

Rail scabbard, etc., J. Starr
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Rake, horse, L. A. Peddock, U.S
Rein holder, L. D. Howard, U. S....
Road scraper, W. Thompson, U. S........
Roofing compound, D. G. Conger, U. S..
Roofing, artificial, D. G. Conger, U. S....
Saw, A. P. Sproul & G. H. Coffin, U. 8§

Saw gate, oscillating, C. P. Meigs ......ccevviiennnne

Saw mills, dogs for circular, J. A. Fordon, U. 8..

8aws, J. E. Emerson, U. S., et al.......... wredeaees 2,094
gcrew wood and driver, A. H.Lighthall, U.S...... 2,163
Scythe snaith, F. 8. Gilbert.......cccoeeeeeee

Seeding machine, C. E. Patric, U. §
Sewing machine, T. Henderson & W. G. Wright... 2,146
Sewing machine for boots, M. J. Stein, U. S........ 2,130
Sewing machine hemmer, J. Miller..................
Sewing machine, leather, G. V. Sheflield et al., U.S. 2,183
Sewing machine, sole, E. O. Crosby et al., U.S..... 2,218
Sewing machine treadle, J. F. Webster...... vee 2,126
Shingle machbine, J. Goldie & D. Cameron. vee 2,115
Ship plank and roller gage. J. H. Johnson. .. 2,191
Shoe, improved, T. R. Evans, U. S e 175

Snow plough, J. O. Stackhouse, U. S vee 2,105
Soap making, E. H. Gibbs, U. S...... vee 2,090
Spring bottom, P. Wells, U. S............ v 187
Steam boiler, cleaning tube, J. Collicott, U. S..... 2,185

Steam boiler gage cocks, W. Painter et al., U. S... 2,2.6
Steam boiler, removing lime, W.H. Dunning, U.S... 2,071
Steam engines, governors of, W. A. Cogswell, U. S. 2,159

Steam engine pumps, G. Wightman................. 2215
Steam engine rams and pumps, W. C. Church....... 2,165
Steam trap,J. H. Blessing et @l.,, U. S.......oevvvveenn 2,080
Sream valve, automatic, G. J. Kitson et al., U. S.. 2,164
Steam valve and chest, W. Glen ... 2,096
Steel, J. Baur. e viiiiiniiiiiniiianinnnes . 2,011

Stoae borar.efc., F. £. B. Beaumont, et al.. ceee 2,089
Stone borer, hydrostatic, F. E. B. Beaumont, et al. 2,088
Stone dressing machine, J. E. Holmes et al... 2,200
Stone drill,etc.,F. E. B. Beaumont,et al....
Stove,heating, J. Gray....ccvveieiiieiees cirenennnnen

2,075
Stove pipe stone, flask for, P. Jacob & J. Jolliffe... 2,210

Surgical instrument covering, W. Hurlstone....... 2,188
Telegraph, H. Highton vee 2,177
Threshing machine, J. Gillespie

Tobacco box and cutter, G. W. ITunter et al........ 2,107
Tramways, steam carriages for, J. Grantham....... 2,116
Treadle, machine, G. B. Kirkham, U. S.............. 2,172

Trowser legs, ironing bottoms of, T. C. Tillinghast 2,119
Truss, engine, J. D. Fitch veo 2,140
Trusses, engine, G. Stevens, e al.. . 2,008
Vault, fireproof, J. W. Warner, U. S....... . 2,012

Washing apparatug, H. B.Corner,etal., U. S ..2,092
‘Waeashing machine, W. J. Freeman, U. S...... . 2,189
‘Washing and wringing machine, J. Ewing, Jr. . 2,083
‘Water wheel, B. Cockley et al., U. S..... . 2,22

‘Weighing machine, A. E. Emory, U. S.. . 2,098
Window shade, E. Metcalf. U. § . 2,193
Wrecks, apparatus for raising, H. F. Knapp, U. S.. 2,111
Wrench, F. S. GIIDert....cevvereeeereerinsennerenneens 2,167

Advertisements,
RATES OF ADVERTISING.
Back Page = = =« = = = = $1.00aline.
Inside Page = 75 cents a line.
Engrav ngs may head advertisements at the same rate per
line, by measurement, as the letter-press.

) -7 #® - WOODWARD'S

NATIONAL

 ARCHITECT

% 1000 WORKING DRAWINGS.
Plans, Details,

Specifications & Estimates.
'TWELVE DOLLARS, post-
paid.

MONCETON’S NATIONAL }8ix Dollars, post
STA paid.

IRBUILDER.

MONVKTON’S NATIONAL
CARPENTER & JOINER.
Framing and Roofing.

ORANGE JUDD & CO.,

245 Broadway, New York.

1 If you are a fool or a lunatic;

Pass Thls By but if you are sane, and wish to
make money, (man or woman,) get a postal card Now
and 8and v uraddress.

Hixie §90 aWeek. %00 TA pTEs”

EUREKA PORTABLE TABLE Co., ST. LoUIs, Mo.

ORN HUSKER — Philip’s Patent — 50
bushels per hour. S.C.HILLS,5! Courtlandt St.,N.Y.

Six Dollars, post
paid.

GREAT REDUCTION IN PRICES

F LE COUNT'S PATENT HOLLOW
LATHE DOGS, and his Machinist Clamps of both
Iron and Steel.
1 set of 8 dogs, from 3¢ to 2 inch, $6°50.

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

MPROVED FOOT LATHES. SELLING
Everywhere. N.H. BALDWIN, Laconia, N.H.

Provincial Agricultural and
Industrial

EXHIBITION
For 1873.

0

rMYHE PROVINCIAL AGRICULTURAL

and INDUSTRIAL EXHIBITION for 1873 open
to the world, will be held in the CITY OF MONTREsL,
on TOUESDAY, WEDNESDAY, THURSDAY and FRI-
DAY, the 16th, 17th, 18th and 19th SeEptemher next, on
the GROUNDS, MOUNT ROYAL AVENUE.

Prizes offered, $12,000 to $15,000.

For Prize Lists and Blank Forms of Entries in all the
Departments, apply to GEORGES LECLERE, Esq., Secre-
tary of the Council of Agriculture,t8 St. Gabriel Street,
Motiltgiea]; or to the Secretaries of County Agricultural
Societies.

Entries for Stock will not be received after the 30th
August, and in the Industrial Department not after the
6th Septen.ber,

The principal Lines of Railway and Steamboats will
carry stock and artieles for exhibition at reduced rates.

For further inform ition, apoly to the undersigned,

GEORGES LECLERE,
Sec. of the Council of Agriculture

THE « PHILADELPHIA”

HYDRAULIC. JACK.

) ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,
cyliuderi‘ shafts, rocker arms, pistong, etc., entirely steel.

0. 5th st., Philadelphia,
No. 12 Phia, { PHTLIP 8. JUSTICE.

Clift"st.. New York.

. 5 t (* ) perday! Agents wanted! All clasnes of workingpeo
§ L 0 « U ple, of eitber sex, young orold, make more money at
work forusin t.cir epare momente or all the ume thanatenything -
Mae, P % A 3} ortland, dalne.

BARNE'S PATENT -«

Foot or Steam Power
Scroll Saw.

PRICE THIRTY DOLLARS,
Every Builder, Cabinet Maker, Pat-
ternand Wagon Maker—everIv Wood
Workershould have one. Only three
years in market, yet thousands are
now using them. Send for full de-
scription to
W. F. & JOHN BARNES
Rockford, Iil. o

Massachusetts Agricultural College,

Founded and endowed by the State for the liberal educa-
tion of the Industrial Classes, will begin its nextacade-
mic year Aug.27. For catalogue or informationaddress

President W. S, CLARK, Amherst, Mass.

1 2 5 A MoONTH to Lady Agents. Address ELLIS
MANUFACTURING Co.. Waltham, Mass,

ELL YOUR PATENT.—The. advertiser,

whonegotiates sales of valuable patents, wishes, at

once,one or tworeally good Patented Inventions to sell.

No advance charge made,
P. 0.Box ¢5,190,” New York.

G. E. ILLINGWORTH,

NEVILLE ST. FOUNDRY, LEEDS, ENG.
Makes a specialty of 10in, Lathes. All parts are inter-
changeable, beine made in dupiicate, thus ensuring ac-
curacy and excellence of workmanship. Price for 12
teet bed, slide, surfacing, and screw cutting comql'ete,
£95.0.0, F.0.B., leerpool. For Photograph and full par-
ticulars, write direct.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of eﬂlclenc* duarability and econ-
omy, with the minimum of weight and price. They are
widety and favorably known, more than 1,000 bemﬁ in
use. All warranted satisfactory or no sale. Descriptive
sirculars sent_on zpé)lication. Address

'HE J. C. HOADLEY CO. Lawrence, Mass.
Liberty st., Ne W York.

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Machinists Tools

OF ALL DESCRIPTIONS,
98 Chambers St. NEW YoRK.

WHALEN TURBINE, Mo rsks to purcnaser,
Pamphlet sent free. SETH WHALEN. Baliston Spa, N. Y.

I M. MAYO'S PATENT BOLT CUTTER,

4 ® Send for Illustrated Circular, Cincinnati, Ohia.

MENIA SEMINARY, AMENIA, N.Y.—

- A Family Boarding-School. On the Harlem Rail.

road, eighty-five miles from New York. Full.courses

of sem:nary lnstruction, with preparation for college

or business. Personal care in study, hablts, and health.
Terms, $360 per year.

Fortieth year begins Sept. 15, 8, T. FROSBT, A. M,

WOODBURY’S PATENT

L4  d
Planing and Matching
and Melding Machines, Gray & Wood's Planers, Self-olling
Saw Arbors, and other wood working machinery.

8. A, y {QILiberysxre:l,A LY.
Send for Circulars, 87 Sndbury swreet, Boston.

DAGE'S Water Flame Coal Lime Kiln, with

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

Ne
o
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=
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HAMPION SPRING MATTRBESS—The

latest ‘and Dbest' improvement. Do you want a
healthy and comfortalle bed ? Here it is. “The softest.
easiest, cheapest, most popular, and durable Spring Bed
in market. Sold by all leading dealers. No stock com-
plete without it. olly composed of tenacious tem-
pered steel springs, so united that the pressure is equally
distributed. Easily moved or carried abont the house.
Can be lifted, turned, or rolled up like e blanket. Both
sides alike. No frame.no wooden slats, no straps. May
be used on floor without bedstead. No under bed re-
quired. Needs only half thickness of hair mattress. The
regular size double bed, 4 ft. 6 in. by 6 ft., contains 192
steel upholstery springs and welgns only thirty
Ibs. More springs tor your money in this bed thanin any
other. Warranied nofseless. Any sizes mwade to order
Send for pistorial circular. Retail price of double bed
$18. Shipped, ty single bed or quantity, to all parts of
the weorld, Liberal discount to the trade. Agents‘want-
ed. F. C. BEACH & CO., Makers, 102 Chambers St., cor.
Church New York. )

BOULT’S PATENT
Single Spindle
Combined Moulding,
Paneling, & Dove=
tailing Machine,
For Carving, Paneling,
and Irregular Moulding,
various Kinds of Dove-
tailingand Routing. The
simplest and most useful
Machine for Furniture,
House-finishing, Cars, Or-
7 ga08, Drawers, Brackets,

c., &c.

BATTLE CREEK MA-
CHINERY COMPANY,
MANUFACTURERS, Battle
Creek, Micnigan.

1\' ASON’S PAT'T FRICTION CLUTCHES

are manufactured by Volney W. Mason & Co.,
Providence, R, I. Agents, L, B, BROOKS, 60 Cliff street,
New York; TAPLIN, RICE & €O.. Akron, Ohio.

LASS OULDS for FruitJars, Patent
Lamps, Bottles,ete., mage by H. BROOKE., 14
years at White and Centre Streets, New York. Theshort-
est and cheapest way order direct of Mould Maker.
}??E‘ PARTICULAR ATTENTION paid:to MOULDS for
INVENTORS.

rT0 FOUNDERIES, Factories, Ropewalks,
&c.—For sale or lease, blocks of Lots.with bulkhead

waterfront. Lowgyrfces,essy terms. S.B.SCHIEFFELIN,
15 East 26th Street, New York.

QHINGLE AND BARREL MACHINERY.—
Improved Law's Patent Shlnile and Heading Ma-
chine, simplest and best in use, Also, Shingle Heading
and Stave Jointers, Stave Kquslizers, Heading Planers,
Turners, &c. Address TREVOR & Co. Lockport. N.V,

OOD-WORKING MACHINERY GEN-
erallyémsivecialties, Woodworth Planersand Rich-

ardson's Pa mproved Tenon Machines.
Central, corner Un‘on st., Worcester, Mass.
WITHERBY RUGG & RICHARDSON.

12 Samﬂles sent by mait for 50 cts., that retajl quick for
$10. R. L. WOLCOTT, 181 Chatham Square, New York.

Machinery,

*Wood and Iren Working of every kind., Leather and
Rubber Belting, Emer¥ ‘Wheels, Babbitt Metal, &c.
GEO. PLACE & CO.,121 Chambers St, N.Y.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnighed in {my lengths up
to 24 ft. Also, Pat. Coupling and Self-olllng adjustable
Hangers. GEORGE PLACE & CO,,

121 Chambers Street, New York.

Sturtevant Blowers.

Of every size and descriition constantly on hand.
GEORGE PLACE & CO.,
121 Chambers Street, New York.

PATENT ¢UNCHING

SHEARING MACHINES,
‘With all Modern Improvements,in formsadapted to eve-
ry kind of work. WARRANTED SUPERIOR TO ALL OTHERS.
hl:ressescadapted toallkinds of workin store ready for
shipment . :
P MOSES G. WILDER, 121 Chambers St., New York.

Farrel’s Patent Railway Crane,
Patent Ground Chilled Rolls,

ROLLING MILLS AND MILL MACHINER Y,
Punches and Shears tor heavy work—Fiy Wheels, Shafts,
Gears, Pulleys, and Special Castingg, at Low Prices
FARREL FOUNDRY & MACHINE CO.,
MOSES G. WILDER, SELLING AGFNT,
121 Chambers Street, New York

QOWELL PATENT DOOR AND GATE
T

SPRING, worth ten of all others. Won’t corrode

reak. Ask the Hardware dealers for it, or address
Sole Manufacturer, JAS.
Territ ry for Sale.

H. WLL'IITE, Newark N. J.

TENTH

OLD ROLL
SHAFTING

SThe fact that this shafting has %5 per cent greater
strenglu, a finer finish,andis truer to gage,tnanary other
ia use, renders it undoubtedly the most economical. We
arealso the sole manufacturersof the CELEBRATED LOL-
LIN8 PAT. COUPLING, and fumi)sh Pulleys, Hangers, etr.,
of the most approved styles. Price lists mailed on appli-
catlon to JONES & LAUGHLINS,
Try street, 2d and 8d avenues, Pitteburgh, Ba.
190 S. Canal st., Chicago.

§¥~Stocks of this Shafting in store and b
FULLER, DANA & FITZ. Boston, Masa.

GEO. PLACE & CO., 121 Chambers street. N. Y.

PIFRCE & WHALIN G, Milwaukee, Wis.

S'l‘]aN()I]’J ])I]“ L‘ For cutting business

stencils,allsizes. Also

complete oUTFITS for Clothing

Stencils and Key Checks, with which young men are
making from $5 to $20 a day. Send for catalogue and
samples to 8.M.SPENCER,117Hanover 8t.,Boston,Mass.

A POPULAR IDEA.

‘We have been furnishing the new, large illustrated
paper, entitled ‘ Cricket on the Hearth,” at one dollar «

ear to subscribers on a guarantee that the money w1l

e refunded any time within three months if notf sat:s-
factory. We have not been asked to return a dollar yet.
100,000already sold. Sixteen large pages. The best and
cheapest paperin the world. A ¢5chromo to everysub-
scriber. 25¢ for threemonths ontrial. Agents wanted,
Send 25¢. torthepaper three months, and terms. JONES
& HADLEY, Publishers, 176 Broadway, New York.

O MANUFACTURERS and others.—WM,

. HooPER & Co., Wholesale Com’n and Agricultur .1

Agents, doing business with Seedsmen, Druggists, Iron-

mongers, Grocers, &c., in all parts of Ireland, are able to

extend Agencies or to introcuce useful inventions.

References exchanged. 1 FOSTER PLACE, COLLEGE
GREEN, DUBLIN.

or sale by

€E . 3O¢ You ask WHY we can sell First
Class 7 Octave Piauos tor $290 ?
We answer—ltcosts less than $300
10 ‘make any Piano sold
Fmgthrough Agents, all of wbom make
100 per ct, profit. We have
o Agents, but ship direct to fami-
lies at Factory price, and warrant
- e e @56 Years. Nend for illustrated cir-
cular, in which we refer to over 500 Bankers, Merchants,
&e, (Some of whom you may know), using our Pianos,
in 44 States and Territories. ~Please state where you saw

this notice,
U. 8. Piano Co., 810 Broadway, N.Y.
ICHARDSON, MERIAM & CO.

Manufacturers of the lztest ‘mproved Patent Dap-
els’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Martising, Boring, Shapiug, Ver-
tical, und Circular Re-sawihg Machines, Saw Mills, Saw
Arbors, Scroll Saws, Raiflway, Cut-off, and Rip-saw Ms-
chines, Spoke-and Wood Turning Lathes,and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application. Manafactory or-
cester, Mags. Warehouse, 107 Liberty st, New York. 15

OR SALE--The right to manufacture and
Sell the Patent Staye Grain Baskets In the States of
Ohlo, Pennsylvania, and New York. Said Baskets pro-
t cted by numerous patents issued to Horace C. Jones
and others, G. I. BREWSTER, Appleton, Wis,

1L

111151 WRO!
BEAMS & G/IRDERS
’l‘tuﬁ Union lron Mills, Piusburgh, Pa,
The attention of Engineersand Architects is called

to our improved Wrought-iron Beams and Girders (pat
ented), in which the compound_welds between the stem
and flanges, which have proved o obiectionable in the
old mode of manufacturing, are entirely avoided, we are
regared to furnish all sizes at terms as favorable as can
eobtained elsewhere, Fordescriptivelithograph address
Carnegie.Kloman & Co, Union Iron Mills, Pitts urgh, Pa.
Agzents wanted. Businessentirely

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

Niagara Steam Pump.
CHAS. B. HARDICK,
i 23 Adams st., Brooklyn, N. Y.

0 INVENTORS
& MANUFACTURERS

The Managers of the 42d Exhibition of the American
Institute, of the City of New York, beg to announce,
that the Exhibition Buildings on 2d and 8d Avenuesand
63d and 64th Streets, will be open for the reception of
heavy Machinery August 18th and for other articles,
September 18t1878. The Exhibition will be formally
opened September 10th.

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

T %gN%;IMPROVED PATTERNS.—MA.
k. GOULD, 87t N3 W, T B Aneo ¥ prices. o

RIVERVIEW ACADEMY, Poughkeepsie,
N.Y.—Work recommences Sept. 11. Boys, “Fallin.’

ROPER HOT AIR

ENGINE COMPANY, 10 New Church St.,New York

© 1873 SCIENTIFIC AMERICAN, INC

NEW and 2d.HAND,.
Send for Circular. Cgas. I;Y.AC}»
& CO. 60 Vesey st., New York.

NMACHINERY,

Andrew’s Patents.

Noiseless, Friction Grooverl, or Geared Hoist«
ers, suited to every want. .
Safety Store Elevators, Prevent Accident,
ope, Belt, and Engine break.
Smoke-Burning Safety Boilers.
Osciblating Engines, Double and Single, 1-2 to
100-Horse power.
Centrifugal Pumps, 100 te¢ 100,000 Gallons
er Minute, Best Pumyps in the World, pass
ud, Sand, Gravel, Coal, Grain, etc., with-

out injury.
All Light, Simple, Durable, and Economical.
Send for Circulars,
‘WM. D. ANDREWS & BRO.,
414 Water Street, New Vork.

‘WENDELIL/S PATENT DOOR STOP,
AGEN:S WANED.

].OOO $5 per day. Samples, 25 Cts.

Wendell & Francis, 436 Walnut St. Phila.

3, SUHENCK'S PATENT. 1871,

183
WOODWORTH PLANERS

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

S R 5

Patent Woodworth, Daniels and Dimension Planers,
Moulding, Mortising, Tenoning and a great variety of
other Machinery for Working in Wood. Sole Manufae-
turers of the celebrated F . rmer Patent } atcher Heads
and Antifriction Cutters and the New England 1'and
Saw. Factory 26 Salisbury St., Worcester, ».as8, Sales-
rocm 121 Chambers & 10313eade Sts., N.v,

: RIBALL & CO.

GEAR’S PATENT

VARIETY MOULDING MACHIN

The only simple, complete andreliable Upright Shaping
Machine known. Legality of Patents sustained in Uni-
ted States Circuit Courts. Iafringers who do not make
immediate settlements will be prosecuted. I MEAN
BUSINESS. A.S. GEAR,Sole M:nufacturer & Proprietor.
Algo Manufacturer and Dealer in all kinds of Maclimery
and Mechanical Supplies. 56 Sudbury St., Boston, Mass.

$72.00 EACH WEEK,

Agents wanted everywhere. Businessstrictlylegiiimate.
Particulars free. Address, J. WoRI'H & Co..St.Louis,Mo.

Improved

THOMAS LEFFEL.

Unexcelled in Power for size
and co-t. Economical atpart gate.
iy Built in Superiorstyle. Unegualled
2in Duplication of parts at small

3,

outlay.
) HEEMANN & HERCHELRODE
MANUFACTURING COMPANY,
Davxton, Ohio
Send for Circularand Price List.

IVIL AND MECHANICAL ENGINEERING AT

the Rensselaer Polytechnic Institute,Troy,

. Y.—Instruction very practical. Advantages unsur-

passed in this country. "Graduates obtain excellent posi-

tions. Re-opens Segt. 17th. For the Annval Register, con-

taining’ improved Course of Study, and full particulars
address PROF. CHARLES DKOWNE, Diiector.

UNCHING —  arivfesasiChongs
DROP PRESSES.

& PARKER PRESS CO.,
WAYNESBORO’

MIDDLETOWXN, CONN.

STEAM ENGINE and
‘ 2

s

=

= &

- £

- 7 o =

AL s s =]
BOILER WORKS.

Stationary and Portable Engines, Superior Balanced
Slide Valve, all kind Boilers, Circular Sawmills, Farm
Engines. For Illustrated Circuiar Pncg List,‘&c.,

Adds RICK & CO.,
‘Waynesboro’,J'ranklin Ce., Pa.

An deutfche Crfinder.

Dicfe groffe unbd thitige Clajje unjrer Be-
vilferung  maden wir befonders davauf
aufmertiam, daR unjre Fivina durd) ihre Ser-
bindung mit Waihington und den cuvopdijden
Hauptftadten, bejondere BVorthoite jur Grlan-
gung von in= und auglindijden Pateuten
bictet.

Jeder Crfinder, gleidviel 1welder Nationalis
tit angehirig, ift duvd) die liberalen Patentges
fetse der Beveinigten Staaten jum Patentjdjus
fiir Grfindungen beredjtig, Unfre Fivma ift
beveit, geftittit auf 26jdhrige Crfalhrung, deutjche
Grfinder jeber Beit ju bevathen und ju mifigen
Preifenvafd) und piinftli) Patente ju exlangen.

Die Deutjdhe Section ift i ben Hinbden
fahigev, deutider Jugenieuve, “veidhe in  ber
Oifice  perfonlid mit Crfindern werfehren
oerbert. '

Der ,,Scientifc American” wird in feinen
©palter die bedeutendeven Crfindungen De-
fpredyen.

Corvefponbdeny erbeten und prompt beant-
wortet,  Famphlete in deutidher Spradye yvers
et auf Bevlangen franco jugefandt.

Abreffives
o & go.,
wScientific American” Patent Agentur,

37 Part Rew,
New York City
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B - R | BT Socpier, Adverveme Agent.  Addres
Adverti. 18 will be admitted onthig page at the rate or

$1.00 per line for each ‘nsertion. Engravings may
head advertisements at the same rate per line by meas-
urement., as the letter-press.,

The valueof the SCIENTIFIO AMERICAN @8 an advertising
medium cannot be over-estimated. Itscirculation is ten
times greater than that of any similar journal now pub-
tished. It goes into allthe States and Territories, andis
read in all the princi pal l braries and reading-rooms ot
the world. We invite the attention of those who wish to
make their businesskr tothe arates. A busi-
ness man wants something more than to see his adver-
tisement in a printed newspaper. He wants circulation.
17 it is worth 25 cents per line to advertise in-a paper of
three thousand circulation, it is worth $3.15 per line to
advertise in one of forty-five thousand.

MONEY made with Stencil and Key Check out-
fits, The chr‘apesf. and best. Catalogue

and samples free. E. M. DOUGLASS, Brattleboro’. Vt.

GENUINE

Waltham Watches

We continue to sur()iply these favorite time- keepers, at
the lowest prices, and invite a1l who intend purchasin
watch to write for our DESCRIPTIVE PRICE LIST, wWh ch
we send free_to any one.

The Price List escribes the various grades and gives
the weight and quality of the cases, and the prices of
each.

‘We send any watch ordered from our List, b
Express, to any place, however remote, with

the bill to collect on dehvery, allowing the pur«
chaspr to open the package and examine the
watch before paying.

. With every watch we send the

Certificate of Guarantee

of THE AMERICAN WATCH COMPANY OF WAL-
THAM, M2SS.
As many base imitations of Waltham Watches have
lately been put on the market, espgcially at the West,
urchacers cannot be too particular in making a selec-
g ion. All information describing

Genuine Waltham Watches

will be found in the Price List. Write for a copy. and
mention the SCIENTIFIC AMERICAN. Zhe new Postal
Cards can be used for this purp jse.

Address

HOWARD & CO,,
No. 222 5th Ave., New York.

W‘ A svwctha tch for Rz\ﬂroad Men aud Travelers

'BOLT CUTTER.

ADDRESS,
| WORKS, BUFF2 BUFFALO.N.Y,

OTIS’ SAFETY HOISTING

Machinery.
NO. 348 BROAD’;&A&

NeEw INVENTION.
‘HowaRbp |

BROS. & CO.
RE0Y 08k, €O

EVERY VARIETY

STEAM PUMPS.|

SEND FOR LLLUSTRATED GATALOGUE

COPE & MAXWELL MFG.CO.
HAMILTON,OHIO0.

Wllllam Smith’s National Foundry

e and Pipe Works,

| 72 Sudbury St., Boston, Mass. .
'Dear Sir,—~We are pleased to report the most

Pittshurgh,

B. F. Stu rtevant

Pa., Oct. 22, 1872.

bk

atlsfactory results with your No. 9 Pressure
Blower running on our 72 inch Cupola, melting

r4o tons of Iron in two and one-half hours,

.mLI believe we could do
ing our blast pipes.

better still by reg arrang-

Yours, Truly.

WM.

SMITH &, SONS.

AMERICAN
Turbine Water Wheel

Hasg recentlg been improvedand sub
Jected to thorough tests by James
merson, Holyoke, Mass., showing
higher average results than any Tur
bine Wheel ever known. A full re.
ort_ may be obtained of STOUT
ILL8 & TEMPLE, Dayton, Ohio.

WIRE ROPLE.

JOHN A. ROEBLING’SSONS

MANUFACTURERS, TRENTON, N. J.
OR Inclined Planes,Standing ShlgI
Bridges, Ferries, Stays or Guys en Derri ranes,
Tillec Rnpes, Sash Cords o CoYper and Iron, nghming
Conrtucters of Copper. Special attention giv en to holst
ing rope of all kinds for Minesand Elevators é) 37 for
cir¢ alar, giving price and other information fox

pariphlét on Transmission of Power by _Wire Ropes.

large ¥r0ck constantly op hand at New York Warehouse

No, 117 Liherty street.

LUBRICATORS,
REYFUS’ trapsparent Self-act.
ing Of'ers, for all sorts of Machinery

and Shafting, are reliable in all seasons,
saving H—95 per cent, he &

ING LUBRICATOR for Lylinders 18
now adopted by over 150 R, R. in the U.8,,
and by bundreds of stationarv engines.
NATHAN & DREYFTUS, 108 Liberty st., N.X.

SUPER-I—IEATEB.S

Saveb fﬁel and supg ﬁ DRY steam g}s%yEatt?cheu to
an, oller. Y ngineer,
v 98 Liberty $t., New York.

a1

te For testing Ovens, Boiler

P.yrome I‘ S. flues, Blast furnaces,

Super-Heated Steam. Oil Stills, &c.
Address HENRY W.BULRKLKY,

98 Liberty St., New York.

EACH’S Scroll Sawing Machines.—Cheap-
est and best in use. For Illustrated Catalogue and
Price List, send to H. L. BEACH. 90 Fulton St.,N. Y.

ROOTS FORCE, BLAST BLOWER

_SPEED ONLY 100 TO 300 REV. PER. MIN..
SAVES HALF THE POWER REQUIRED FOR FAN.

PoH.& FM.ROOTS CONNERSVILLE,
LIBERTY ST. NEWYORK.

. S.STOVWNSEND, - 31

IND, MFR’'S.
GENL AGENT

MORRIS, TASKER & CO.,

MANUFACTURERS OF

AWERICAN CHARCOAL IRON

Boiler bes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL,

§F~Steam and Gn.s Fitters’ Supplies, Machinery for
Coal Gas Works, &ec. &c.

NO. 15 GOLD ST.. NEW YORK.

B U l L D E P\S BICKNELL, 27 Warren st.,N.Y

SEND FOR BoOK CATALOGUE.

IDDBR’S PASTILES—A Sure Keliei tor
Asthma. STOWELL & CO. Charlestown. Mass.

BUGER’S
COMBINED CRAI)LE & ROCKING CHAIR
Address, with retcreuce to_the above,
GE . HOFFMAN, Detroit, Mich.

Machinist’s Tools,
XTRA HEAVY AND I¥PFOVED
LUCIOS W, POND MANUFACTURER

ceRt ter, Mass,
Wsrerooms. 98 leerty Street, New York.
A. C. HTEBBINS, Agent.

THE

SCIENCE RECORD

FOR

1873.

A Compendium of the Scientific Progress and Discove
ries of the Preceding Year. Illustrated with
over 150 Engravin 600 pages,
octavo. ce, $2

rPHIS NEW AND
splendid book embraces
the most Interesting Facts
and Discoveries in the vari-
ous Arts and Sciences that
have transpired during the
preceding year exhibiting in
one view the General Prog-
1e88 of the World in the fol-
lowing Departments:
1-—%2]1‘bMIS'PRY ‘AND MET-

LOR
2.—MECHANICS AND EN-
GINEERIN
S—FLECTRICITY LIGHT,
HEAT, SOUNI.

4.—Th,CHf\IOLOGY —Embra-
cing New and Useful Ln-
ventions aud Discoveries
relntixg to T

5—BOTANY AND HORI‘I-
CULTURE

G—AGRICULT RE.

‘.—RU RAL AND HOUSE-

OLD L(JON OMY.
8.: —MA T MEDICA,
TH hRAPEUTILb. HY™

HISTORY
Y.

10 & 11.—METEOROLOUGY,
= TERRE TRIAL PHYS-
108, GYEOGR APHOY.
~GEOLOGY AND MINEKALUGY.
13.—ASTRONOMY
14.—BIOGRAPHY.

Every person who desires to be well informed concern-
ing the Progress of the Arts and Sciences should have a
copy of SCIENOE RECORD FOR 1873. 8 a most fa-
teresting and valuable Book and should havea place in
every Household, in every Library.

LT{-N ()(,mvo. Handsomely Bound. Over 150 Ein-
gmv nga.,

Sent by mall to all parts of the country, on receip~ of
the price. A liberal discount to the trade and to wan-
vassers. Forsale at all the principal Bookstores.

MUNN & (0., PUBLISHERS,
37 Park Row, New York City.
THE SCIENTIFIC AMERICAN will be sent ore year

and one .copy of SCIENCE RECORD FOR 1313, on
receipt of $4:50.

SCIENCE
above., Price §2.

CORD FOR. 1872, uniform with the
Library binding, §4.50.

THE HASKINS MACHINE CO.

FITCHBURG, MASS,, Manufacturers of
PATENT VERTICAL STEAM ENGINES,

(10 HORSE-POWER.)
Our Combined Ergines and Boilers are made in quanti-

ties anad to standard gauges, so that all parts are inter-
changeable. Can be run with greater safety and 1ess ex-
{Jense than any other engine manufactured, Sizes from

to 30 horse-power. arerooms, 46 Cortlaudt Street,

IRON STEAMSHIP BUILDERS.
NEAFIE & LEVY, |

MARINE ENGINER BOTLERS, AND BUILD-
ERS OMPOUND N(xINES,

I UERK'S WATCHMAN'S TIME LB

TECTOR.~Important for al. large Corporatiors

with the utmost accuracy the motion ¢f & watchman or

atrolman, as the same reaches different stations of his

P_This detector {8 covere by two U. 8. Pat tents,

Parties using or s r3 in strumentl without au-

New York. Send for Circular.
PHILADELPHJ
and Manufacturiug concerns—capaole gof controlling
eat. Send for a Circular, J.E.B
x 1,057 Boston. Mess,
ese
thority from me wﬂl be dealt witk according to law.

P. BLAISDELL & (0,

MANUFACTUREES OF THE BEST

Patent Drill Presses, with Quick
Return Motlon

In the Market, also other Machinist Taols.

SEND FOR CUTS.
WORCESTER, MASS.

Working Models

And Experimental Machinera Metal, or Wood, made to
order by J.F NER. & Center af..

LEFFEL § IMPROVED DOU’BLE TURBINE .

NEW Booxduerur— 160 PAGES

SENT FREE

10 any parves ]nL\:l'uaLcu i wWdeer puwer, audi€ss
JAMES LEFFEL & CO.,
SPRINGFIELD, OH10, 0r 109 LIBERTY ST , N. Y. CITY.

SILICATE OF »OvA.

HODGES, COOLIDGE & CO.. BOSTON, MASS.

THRFE PLY P OOFING,
In Use Ten Years.
A good article, well recommendvd aud suitable for
either steeX or flat roofs, Send for Clrcular and Sam-
ples. MICA ROOFING (10 73 Maiden Lane, New York.

PRTCE RFDUCFD

MAHOGANY,

ROSEWQ0D, WALNUT, WHITE HOLLY
SATIN WO00D HUNGARIAN ASH, AND
ALL KINDS OF WOODS,

IN LOGS, PLANK, BOARDS, AND VENEERS.

GEO. W. READ & CO.,
Mill and Yard, 186 to 20C Lew1s St., cor.6th St., E. R.,N. Y
8=~ Orders bg' mail promptly and faimfully executed.
IF" Enclose c. stamp for Catalogue and Price List.

= DOUBLE ACTING
BUCKET-PLUNGER

(&) Steam Pumps

VALLEY MACHINE COMPANY,
Easthampton, Mass.

EMERY WHEEL MACHINERY
for grinding Tools and Metals, gum-
ming Saws,cleaning Castings,ggind-
@ ing Planer Knives perfectly straight
—unequaled for the sterling gua. ty
of its material and workmanushi
the durability of every nart. AME
ICAN TWIST DRILL "COMPANY,
Factory, Woonsocket, 3. L., siore, 938 Liberty St, N. Y.

The Pulsometer or Magic Pump.

The simplest, most durable and effective
. steam pump now in use. Adapted to all
situations and performs all the funct ons
of a steam pump without its consequent
wear and care. No machinery about it.
Nothing to wear out. Will pump gritty
or muddy water without wear or iniury to
its parts. It cannot get out of order.

C. HENRY HALL & CO.,
20 Cortlandt Street,
New York City.

RIGAN SAW CO,

‘No. 1 Ferey St New York,

Movable-Toothed Circular Saws,
PLRFORATED CROSS-CUT,

SOLID SAWS.

ALSO
IVENS & BROOKES PATENT
Eccentric-Geared Power Press,

2HE HEALD & 518CO0
Patent Cen’urifu§al Pumps

RTICAL & HO
First Premmms at New Orieans. (Aur-hmutl ‘and New
York., ¢ Medal of Specml Award,” American
Inst.tute, 1872,

Perfect satisfaction guaranteed The cheapest, most
durable, popular-and successful Pump known, for r‘aper
Makers, Tanners, Contractors, Brick Makers, Dlsmlurs,
ete. Pumps with engine on frame. complf-te, at low
figures, for Wrecking, Dredging, Irrigating, etc. Illustra-
ted pamphlet,free, ¢ waetencestopartiesacmall us!ng
the Pump. 2"]1ﬂages ot the strong st possible testimon

Address ALD, SISCO & CO., Baldwinsville, N,¥.

THE
LATEST IMPROVEMEN T

LUBRIGA'I’ORS

This-NEEDLE-VALVE OIL FEEDER for

Locomotive and Stationary Engines has
o metwith gréat success, Master M echan cs
@=gwill be furnished with Sample Cups by
addressing

CINCINNATI BRASS WORKS.

PORTLAND CEMENT,

From the best London Manufacturers. For rale by
MES BRAND, 55 Cliff St., N. Y.
A Practical Treatise on Cement furnished for 35 cents

RON - PLANERS, ENGINE LATHE~
Drills, and ether Muchinists‘Tools of supe ior qua'
ity, on hand, and fnishing. For sale 10w, For Descri
tion and Price address NEW HAVEN VIANU'FACTU
[\TG 0. NYew Haven. Conn.

INUNERQUS TESTS HAVE

NF BURNHAM'S NEW TUR8|NE

WATER WHEEL

TOBE THE BESTEVERINVENTED

P/M'IF‘{LET FREE o o ADDRESS, YORK, PA

\l OY E’S MFLL FURNIGH'NG WORKS
e the largest in the Unl\‘l d States. They make
Burr Mlllstones. ortable Mills, “.nu‘ Machines, Packers,
11 Picks, Water Wheels, Pulle /8 2 2d Gearmg,speclally
a.dapted to. flour mmn Send fo r Ct calogru
T. NOYE & SON, Buﬂ‘alo, N.Y.

ANSOM SYPHON CONDENSER perfects

and maintains vacuum en Steam Engines at cost of

one per cent its value,and by its use Vacuum Pansare

rnn withfull vacuum without Air Pump. Send to WM.

ALLEN, 81 Chardon St., Boston, for a personal call, or
he Company. at Buffalo, N. Y., for a cireular.

SILICATE OF SODA.

L. & J. W, FEUCHTWANGER NEW YORK.
AGENTS WANTED—Anybody can make

it pa st clags articles for Oﬂice and House.
nrufacturer’s

groﬂts.

rices, and enormous
Address, for circular, JAS. 1.)5 WHITE, Newark, N

© 1873 SCIENTIFIC AMERICAN, INC

HOUSTON’S PATENT
TURBINE WATER WHEEL.

Simpl~¥t, Strorgest, Cheapest, Best.
P In the test at Holyoke, in
1872, the Houston gave the
highest percentage ever
shown in arehiable testand
the highest average re=
sults ever obtained. In
gmcnl caluseitis everywhere
emonstrating its superior-
ity jover all others. Emer-
son’s full report furnished on
application Send for Circu-

MERRILL & HOUSTON
IRON WORKS,
Beloit, Wisconsin.

THE STANDARD MAKE!

i Eme Wheels and Emery Grinding Machinery.
E TANITE CO., Stroudsburg, Pa.

TERMS.
One copy, one year $8.00
One copy, 81X months 1.50
One copy, tour months 1.00

One copy of Scientific American for one year, and
one copy of e¢ngraving, ‘“ Men ot Progress™ -

One copy of Scientific Ameriean for one year, and
one copy of *“Science Record,” for 1878 - -

Remit by postal order, draft or express.

The postage on the Scientific American 1§ five centsper
quarter, payable at the office where received. Canada
subscribers must remit, w {th subscription, 25 cents extia
10 pay postage. |

Address »1] letlers and make all Post Office orders cf
drafts payable to

MUNXN & CO,,

87 PARE BOW NEW YORY

HE “ Scientific American * is printed with
CHAS, ENEU JOHNSON & CU.'8 INR, Tenthard
ombard ats., Philadelpbia, saud59 Gold st.. New York,

10.00

4.50






