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STEAM PLOWING BY DIRECT TRACTION.

‘With some modifications in its construction, and which do
not impair its usefulness as a hauling engine, the well known
road and farm locomotive of Messrs, Aveling & Porter, of
Rochester, England, has been successfully applied to direct
traction steam plowing.

Although there can probably be no question that the
double engine rope system of steam cultivation, as practiced
in Great Britain, is more thorough and comprehensive in its
application than any form of direct traction steam plow:ng,
yet the large cost of the machinery necessary for working
the first named principle, seems to preclude the probability
of its general adoption in this country.

The requirements for an expeditious and economical means
for tilling the land by steam power are, however, far greater
in the United States than in Europe, and in view of the nu-
merous inquiries for steam plows suitable to the wants of
our agriculturists, Messrs. Aveling & Porter have, for along
time, given much attention to the subject and, after repeated
and careful trials, have adopted, with some alterations, the
Fowler balance plow as being the best form of implement to
use in conjunction with an engine which has to travel over
the land to be plowed.

The difficulties that have presented themselves in the
many attempts at direct traction steam plowing have, it is
claimed, been overcome by using the balance plow ; which, it
is stated, avoids the necessity and consequent loss of timein
turning the plow at headlands, decreases the liability of
breakage, and insures perfect control of the plows both with
regard to steerage and depth of furrow. From repeated
trials on heavy land, it has been found that an engine, weigh-
ing a little more than five tuns and working a four furrow
balance plow, can accomplish eight acres a day, cutting a
furrow from eight toten inches deep and ten to twelve inches
wide. Thrashing, hauling, and a variety of- other duties can
also be performed by the same machine.

The engine above referred to and illustrated does not ma-
terially differ in construction from the Aveling & Porter
road and farm locomotive, which gained the first prize given
by the Royal Agricultural Society of England, in 1871.

The engines have single cylinders, placed on the forward:
part of the boiler and surrounded by a steam jacket in direct
communication with it. Engines having single cylinders
and reversing gear, when connected to the driving axle by
means of Aveling’s usual gear, have proved themselves to
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be thoroughly efficient, more powerful, less complicated, and
in every respect better adapted for general traction purposes
than engines with double cylinders. They have tender and
tank for an ample supply of fuel and water, and a steerage
eminently simple and perfect in action. The compensating
motion to the driving wheels of Aveling & Porter’s engines
is of malleableized iron, the use of which, although more
costly than ordinary cast iron, greatly increases the strength
of the working gear. One man only is required for the en-
tire management of the engine. The boiler is horizontal
and multitubular, and is & more economical consumer than
upright boilers. It is made of ‘‘ best best” Btaffordshire
plates, and the fire box is invariably of Lowmoor iron. Itis
lagged and felted, and proved to a pressure of 200 1bs. to the
square inch. The daily expense of working a six horse
power Aveling & Porter engine is approximately $6. The
increased cost of using such an engine, in conjunction with
the steam plow, would be simply the wages of one addition-
al man.

To this time Messrs. Aveling & Porter have built more
than 900 road locomotives, many being successfully in use
in the United States and can be seen at work within a few
miles of New York.

Mr. G. W. Dick, of Ross, Ohio, who has a six horse power
Aveling & Porter engine, writes:

““We have used our engine for almost all possible pur-
poses—on the gravel road, for drawing logs out of the wood,
for thrashing grain, and are now hauling pork in the streets
of Cincinnati, over a boulder pavement.

‘“On the macadamized road we draw from Hamilton to
Venice, including wagons, 25,000 1bs. of coal in one load—a
distance of eleven miles. For logsin the wood, itis unequaled ;
we detach the engine from the wagon, and roli the tree on to
the wagon, an inch at a time if we choose, and hold it there
—afeat that horse power will not perform. All who see it at
this work are amazed atthe -power we possess, and say that
it seems to be a thing of life.

“We have thrashed nearly 40,000 bushels of grain with
it since harvest, and have found no place that we were un-
able to reach, no matter what the grade or how deep the mud.

far faking itself and thrasher away makes it a
great favorite with the %ers, who%have been bored with
hitching their horses to a heavy steam engine, and spoiling
them with the over load. Our greatest gain is in time, mov-
ing from place to place. In five minutes after the last sheaf

is through, we are on the road; and we once moved 600
feet and were thrashing again in ten minutes from the time
the last sheaf was through at the last place (bya watch hel¢
on us by a friend).”

To the tests of these machines, made during the autumi
of last year by Professor Thurston, of the Stevens Institute
of Technology, we have already alluded in detail. During
their progress, with one six horse power engine, the enor-
mous load of 63,400 1lbs., made up by a train of ten loaded
wagons, was hauled up a long grade of one in nineteen, at
the rate of two and a half miles an hour, the wheels showing
no signs of slipping.

Messrs. Aveling’s engines are often constructed with a
steam crane attached to the fore part of the boiler, and at
‘this time two of them are employed at the Vienna Exposi.
tion in unloading and removing packages from the trains as
they arrive. By simply removing the road wheels and re.
placing them with ordinary flange wheels, the engine may
be converted into a tramway engine.

We are informed that the machine may soon be seen in
actual operation, cultivating the land on the Ogden farm, the
property of Colonel G. E. Waring, Jr. The agent of Messrs,
Aveling & Porter in America is Mr. W, Churchill Qastler, 43
Exchange place, New York city
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Iron=Clad Vessels.

The invention of iron plates to protect vessels is far from
being of as recent date as is generally supposed. During
the 12th century, the Normans covered their ships, from
the water line up, with an iron casing, terminating in a ram
on the bow. Still earlier they had adopted a system of pro-
tecting the upper works with metal shields. In 1534, Peter
of Arragon ordered his shipsto be iron-plated in order to
protect them from the burning missiles then in common use.
In 1530, the squadron of André Doria contained a vessel
built by the Knights of St. John, which was armored with
geveral thicknesses of iron. At the battle of Lepanto, several
ships protected their batteries with bars of iron. For two
centuries, no progress seems to have been made. In1782,at
the siege of Gibraltar, an engineer officer constructed six
‘ships, which were thetypes of the modern iron.clads. They
were covered with an armor-of hard wood, leather, and bar
iron. It is said that they resisted the fire of the forts for a
long period, but were finally sunk by red hot shot.

AVELING & PORTER'S ROAD LOCOMOTIVE ADAPTED TO 'DIRECT TRACTION STEAM PLOWING.:
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THE MEASUREMENT OF POWER.

‘Work is defined to be force or pressure acting through
space, and it is usually expressed in foot pounds. Thus ifa
resistance of 40 pounds is overcome for a distance of 10 feet,
we say that the amount of work is 400 foot pounds.

The power of a machine is the amount of work done in a
given time. The unit of time for a machine is usually taken,
in this country and in England, as one minute, and the unit
of work, as 33,000 pounds raised 1 foot high, or 1 pound
raised 33,000 feet high—the unit of power in this case being
called one horse power. The French unit of power is called
the force de cheval, and is equivalent to a power capable of
raising 4,500 kilogrammes 1 meter high in a minute, or 32,-
549 pounds 1 foot high in a minute. Hence the French unit
of measure for the power of a machine is about -5 less than
the English.

The simplest way to test the power of a steam engine is to
see how high it will raise a given weight in a minute, and
this is readily accomplished by means of the friction brake,
often called the Prony brake, from the name of the inventor.
The fly wheel of the engine is covered by a strap, which
has a lever attached to it, on which weights are hung. By
tightening this strap, the friction between it and the wheel
may be made to take all the useful power of the engine, the
amount being measured by the number of pounds in the
weight and the number of revolutions of the engine per
minute. Suppose, for instance, that the engine makes 100
revolutions a minute, and maintains the lever of the brake
horizontal when it has a weight of 50 pounds attached at a
point that would move a distance of 30 feet in each revolu-
tion of the engine, if it were free to revolve. Then the use-
ful work of the engine per minute will be 50 X $0 X 100=
150,000 foot pounds,which is equal to 150,000-+33,000 =45 4
horse power. The steam engine indicator can also be used
to determine the power exerted by the engine. By means
of an indicator diagram, the mean pressure exerted on the
piston during one stroke can be ascertained, and the horse
power of the engine can be calculated by the following form-
ula: Horse power —mean pressure X effective area of piston

% |in its coupling.
¢ | the pulley is loosened on the shaft, and is clamped to a por-

in inches X twice length of stroke in feet X number of revo-
lutions per minute-+-33,000.

The indicated horse power will always be greater than the
amount determined by the brake, because by the use of the
indicator we obtain the total power exerted by the engine,
including that necessary to overcome the friction of the
moving parts and other prejudicial resistances. The differ-
ence between the indicated and effective horse power varies
in different machines from 10 to 50 per cent of the whole
power exerted by the engine. By throwing off all the work
from the engine and taking a friction diagram, the amount
of power required to overcome prejudicial resistances can be
approximately determined. It must be evident, however,
that the test with the brake is the most accurate, as the
friction of the moving parts, which increases with the press-
ure, is greater when the engine is doing useful work.

In practice, the friction brake must be constructed with
efficient means for cooling, as a great amount of heat is de-
veloped by the friction between the fly wheel and the strap.
The most perfect form of brake is that used by the Royal
Agricultural Society of England in their tests of portable
engines. This is arranged with compensating levers, which
ease or tighten on the friction strap automatically, keeping
the lever which carries the weight always horizontal. With

7| this form of brake, all the power exerted by the engine is
8 | overcome by friction.

Cases frequently occur in which it is
desirable to measure the amount of power transmitted by a

8 | shaft or pulley, and here the friction brake cannot be em-

ployed. Recourse must then be had to transmitting dyna-
mometers, which measure the power exerted by registering

0 | on a scale the amount of force necessary to keep the pulley

from turning on the shaft, or to keep the shaft from turning
In the use of a transmitting dynamometer,

tion of the dynamometer that is securely fixed, the connec-
tion being made by weights, springs, or levers. In trans-
mitting the power, the pulley will turn on the shaft until the
tension of the spring or resistance of the weight is equal to
the force necessary to drive the machinery; and the amonnt
of this force being registered on a scale, the calculation for
the power is made in the same manner as with the friction
brake. None of the transmitting dynamometers, in use at
present, are free from objections; and they require frequent
testing, and very careful apvolication to make the results
reliable. For these reasons, the indicator and friction brake
are generally employed, when their use is practicable. Ina
future article, we may have some remarks to make about the
importance, toowners and users of steam power, of frequent
and accurate tests.

THE COMING PAVEMENT,

Recently there has been laid down on Fifth avenue, at its
intersection with Broadway in this city (24th street), a trial
specimen of the new Grahamite asphalt pavement. The ex-
ample in question covers the street for half a block, and is
placed just where it will receive the severest tests, from the
wheels of omnibuses, ice carts, and throngs of vehicles of
all sorts. If the new pavement can stand the racket here,
no other test will be required. So enormous is the travel in
this part of the city that the cross-walks, made of thick
granite slabs, are soon grooved with ruts, cut by the wheels
of heavy vehicles.

The new asphalt pavement is composed of a material
termed Grahamite, found in West Virginia, and is alleged to
possess more cohesion, tenacity, and elasticity than the famed
Val de Travers asphalt, so extensively used for paving pur-
poses in Paris and other European cities.

Grahamite does not fuse until it reaches 800° Fah., while
the ordinary asphalts generally fuse below the heat of boil-
ing water. The higher fusing point is due to the large quan-
tity of asphaltene which the Grahamite contains. The Gra-
hamite pavement will therefore remain hard and firm under
the hottest natural temperatures, while the ordinary asphalt
pavements under the same circumstances became softened
and disintegrated. The Grahamite pavement possesses a
high degree of elasticity, which affords great relief to the
feet of horses and prevents the wear of vehicles; it is also
so tenacious and hard that it will stand the heaviest blows
from a sledge, only suffering compression at the surface.
‘We have seen this test repeatedly applied, and have further
noticed that the heaviest vehiclesroll over it without making
the slightest in.pression. It presents an even surface and
forms, in every outward respect, a most admirable pave-
ment. If the example now under trial shall prove, on the
lapse of time, to be as really good as it now is, we have no
doubt that our citizens will be glad to give it a general in-
troduction. Wood pavements are a failure, and granite
blocks are dreadful to travel upon. It may be that Graham-
ite is the coming pavement.

The pavement question deeply concerns every city and
town in the land ; and if anybody wants a subject to study
upon, with a view to devising improvements, here is a grand
one,

1@
LETTERS FROM COMMISSIONER THURSTON.

Among the select number of scientific experts appointed
by the President to examine and report upon the different de-
partments of the Great Exposition was Professor R. H.
Thurston, of the Stevens Institute of Technology, Hoboken,
N.J. Onthe eve of his departure, we requested him, if
time permitted, to favor th¢ readers of the SCIENTIFIC
AMERICAN with an occasional letter, giving an outline view
of the most interesting matters that might come under his
observation, and he kindly consented to do so.

We have the pleasure of presenting in another column
the first of Profegsor Thurston’s communications, which
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contains a variety of interesting matter, including an ae
count of preceding expositions, indicating also some of the
points to which his attention will be specially directed during
the present World’s Fair at Vienna.

In all that relates to practical science, especially the me-
chanical branches, Professor Thurston is eminently qualified
as a judge and observer. He will enjoy the best opportuni-
ties for obtaining information, and his letters will have a pe-
culiar value.

THE DIGESTIVE APPARATUS.

In a former article, we described the digestive channel
from the mouth to the stomach. Wewill now trace the me-
tamorphosis of the food into living tissue, which takes place
after the food has reached its properreceptacle, the stomach.

The main agent in this process is the gastric juice, of
which a healthy human stomach secretes not less than about
70 ounces (4% pints) every day. As the muscles are those
portions of the body most subject to waste, every motion of
a limb requiring a consumption of fibrin, a large portion of
gastric juice is consumed in making fibrin for muscular re-
pair; it has been ascertained that, in average muscular ac-
tion, the consumption cf fibrin is about 60 grains per day,
requiring nearly 60 ounces of gastric juice for the formation
of new substance to replace it. Thefood, after reahing the
stomach, forms a kind of pulpy mass, subject to an inter-
mittent slow rotation by the alternate contraction of the
fibers of the exterior muscular coat; in this, the respiratory
movements assist greatly. If the contents contain too much
liquid, a large portion of this is directly absorbed, by endos-
mose of the coats of the stomach, and enters the circulation
at once, so that the mass remaining may have the consist-
ency proper for the performance of this rotatery motion.
The exterior portions of this pulpy mass, which have un-
dergone complete treatment by passage and friction along

the interior coat of the stomach, ooze out into the intestines
through a valve (called the pyloric) in a semi-fluid state, ap-
parently homogeneous, called chyme. Its formation requires
from one to four hours, while the muscular movement of the
intestine propels it forward to the duodenum, where it is
mixed with the pancreatic juice secreted by the pancreas,
the enteric juice secreted by Brunner's glands, and the bile
secreted by theliver.

Several erroneous theories formerly prevailed in regard to
the digestive power of the stomach. One wasthat digestion
was simply a mechanical operation, and that the food was
ground up fine; but this was disproved by inclosing meat in
small hollow silver balls, full of holes, attaching them to a
string, and causing them to be swallowed by a dog; when,
after a few hours, they were withdrawn, the meat was found
fully digested, which could notbe due to any grinding power,
as it wasfully protected against this. The other theory was
that digestion was due to nervous agency, because it was
much interfered with when the pneumogastric nerve was di-
vided ; but then it was proved that this simply paralyzed
the motion of the stomach, and prevented the rotation and
expulsion of the food, while the secretion of gastric juice
and its action on the food was in no way interfered with. A
third theory was that the food was vitalized in the stomach;
that is, by means of some mysterious change, it was made
to share in the vitality of that organ; but such a theory is
highly unscientific, and nothing more or less than an attempt
to explain the mystery by a word of obscure meaning, while
it does not elucidate anything. It must be considered that
even when the food is inside the stomach it is, anatomically
speaking, yet outside the body or system, and cannot be-
come part of the system before contact action takes place;
and this action is chemical. The chemical theory of diges
tion, then, is now accepted as the true one; and it is corrobo-
rated by the fact that physiological chemists have succeeded
in perfect artificial imitation of digestion, between which
and the natural digestion there is no difference whatever.

Careful investigations on animals, and even on men who
by accident had fistulous openings which gave access to their
digestive channels, have proved that all substances are not
digested in the stomach itself: that, for instance, nitrogen-
ized food is not fully digested by the gastric juice, but chief-
ly by the intestinal juice, through the whole length of the
small intestine ; and that fat is not digested at all in the
stomach, but that its digestion only begins when this intes-
tine is reached ; this has been called the calorifacient diges-
tion, as it is directed to the heat-making portion of the food,
and has for final result the keeping up the animal heat of
the body. Thelength of this portion of the digestive ap-
paratus is about 20 feet, and its surface some 8,500 square
inches, being much greater than those portions of the diges-
tive channel devoted to nutrition. The latest view in regard
to the calorifacient digestion is that of M. Bernard, who has
published experimental evidence proving that the digestion
of fats consists simply in bringing them into the condition of
an emulsion, by means of the pancreatic juice; and so they
enter into the circulation of the blood and, while there, are
in a continuous state of slow combustion, combining with
the free oxygen which the blood has absorbed in the lungs,
and is always carrying through the system.

The emulsion of the fats with the pancreatic juice, mixing
with the chyme from the stomach and other ingredients, is
absorbed by the ends of the lacteals, called /i, which are
delicate tubes with which the interior of the intestines are

lined, and which convey the metamorphosed substances of
the food, now called ckyle, through the mesenteric glands
into the lacteal tube, which discharges the chyle upward into
the veins just before they discharge their blood into the
lungs.

The functions of the lacteals and 2¢lli, which are of such

minuteness that in every square inch there are some 10,000
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of them, ate coincident with the operation of the lymphatics.
We have here two separate systems, the lacteal and lympha-
tic, which ramify from the intestines all over the body, and
of which the anatomical and physiological actions and rela-
tions are at present an important subject of investigation for
modern biologists, and not yet fully understood.

It isevident from the preceding that the blood vessels,
which have received the material from the digestive appara-
tus, contain two distinct liquids, the original venous blaod
and the chyle; this mixture makes its way through the por-
tal vein to the liver, which is a double structure, of which
one function is to cause this mixture to undergo an enorm-
ous change, consisting in the formation of young blood cells,
and the other is the economizing of the mineral ingredients
of the disintegrated blood cells, which are also eliminated
by the liver and of which iron is the principal ingredient.

The above outline may serve to give the general reader an
idea of the highly elaborate complexity of the diverse ope-
rations belonging to the mysterious process by which foreign
organisms are changed into the living tissues of our bodies,
which tissues, by interstitional repair, take the place of the
old ones ; they do this go thoroughly that we may safely assert
that, in the course of only a few years. not a single material
atom is left of those of which the body originally was made
up. In order to comprehend the truth of this, we have only
to consider that the average amount of solid food required
for each human being is 800 1bs. per year, of drink 1,500 1bs.
and of oxygen, consumed from the air, 800 lbs., a total of
3,100 1bs., surpassing the weight of the body more than 20
times. The mostwonderful fact to contemplate is that, with
all this continual change of th= material of which our bod-
ies consist, we do not lose our identity.

MORDANTS FOR ANILINE COLORS.

‘While aniline dyes are remarkable for the ease with which
they attach themselves to animal fiber, whether silk or wool,
they are difficult to fix upon cottons and vegetable fiber in
general. For this purpose albumen, the bichromates and
other mordants have been used or recommended. The num-
ber of such mordants is not a small one; but the important
question at present is which can be employed to the greatest
advantage, and which will produce the most beautiful and
cheapest colors. This cannot be answered by a series of ex-
periments conducted on a small scale, but only by operating
upon large quantities and in a practical workshop. The dyer
in fine colors will not usually have an opportunity to decide
which is the most suitable mordant for cottons. In this
question, the value of the bath after the operation and its
capability of being turned to account must be considered, and
in all calculations, its value must be deducted from the total
cost of the materials employed.

To discuss at this time all the different methods employed
in fixing aniline colors would lead us too far; almost all
have been superseded by the methods in which tannin is
employed. This is especially adapted to fuchsin and iodine
green. Both of these dyes produc:, with tannin, brilliant
colored compounds which are totally insoluble, so that tan-
nin most completely fulfils the ends required of a mordant.
Tanrin is, however, quite expensive, and hence we must
seek some substitute which either renders the use of tannin
entirly unnecessary or at least makes a saving in its use.
The substances previously suggested, such as oleic acid or
steanc acid, do not sufficiently fulfil the requirements, and it
seens probable that a substitute for tannin, which shall en-
tirelr replace it, will be difficult to find. A long series of ex-
perinents on a large scale have lead to the conviction that
tannhn, either pure or in sumach, is, in the mean time, still
indisensable.

A ¢erman, named Austerlitz, has recently observed that a
consileiable saving of tannin can be effected by combining iy
withzlue before using it, so as to employ both glue and tan-
nin smultaneously as mordant. Under these circumstances,
mucl less tannin is required to produce a given shade with
fuchin, iodine green or any other aniline color; in fact, the
same results may be obtained with half the quantity of
tannh required when no glue is used. Austerlitz says: ““I
haveestablished this by a series of experiments on a small
scale using weighed quantities of tannin with varying
quanities of glue. A piece of cotton goods was first
moranted in a bath of tannic acid, and then cut in
two, one half being drawn through a weak solution of
glueor gelatin, the other immersed directly in a dye bath
of kpwn concentration at a given temperature. The half
whic. had been through the glue bath was then dyed in a
bath f precisely the same sort, and the two samples com-
parec The cotton on which glue had been employed was
far wre thoroughly dyed and of a deeper shade. It was
also roved that the tannic acid bath might be much weaker,
if fdowed by a glue bath, than when used alone. The
amout of tannin saved in this way is not small.

Byzradually diluting one of the tannin solutions and con-
tinuig the series of, parallel experiments with tannin and
glue nd with tannin alone, 2 point is finally reached where
bothaethods produce the same shade. When this point is
arrivd at, a comparison of the concentration of the two tan-
nin bths will show how much is saved. This quantity, of
cours, depends greatly upon the quality of the tannin, so
that1y experiments have not given a result which can be
expreed in figures. Samples from different sources gave
differ1t results, so that in some cases more was saved by
the gle bath, in others, less,”

Theause of these phenomena have not yet been ascer-
tainedbut it is probable thata compound of tannin and glue
ig forwd, which has an action upon aniline different from
that otannin alone.

FISH CULTURE BY FARMERS.

Why should not farmers and others raise fish for the mar-
ket and for their domestic uses, as well as cattle, fowls or
any other living stock? For so staple and healthy an article
of food, it seems as absurd to be dependent upon chance
capture in a wild state as it would be to rely for our poultry
upon the furtune of the hunter or for our vegetable supply
upon the finding of suitable esculents in localities in which
a knowledge of botany may tell us they ought to grow. The
efforts of the fish commissioners in this and other parts of
the country,in stocking the waters with the spawn of valua-
ble species of fish, will undoubtedly largely increase the
numbers of the finny denizens of our rivers and streams;
but the labor of securing an abundant and readily obtaina-
ble supply is thus only begun, and it seems to us that it
may be continued by every dweller in the rural districts hav-
ing the simple facilitivs requisite for the construction and
maintenance of suitable fish receptacles.

Artificial incubation and the stocking of private ponds are
of course no novelidea. History tells us of the vast sums
expended for such purposes during the decline of the Ro-
man empire; and pisciculture, especially in the monasteries,
seems to have flourished through the middle ages. The suc-
cess which has attended all modern efforts in a similar di-
rection, even in the propagation of the trout and other deli-
cate species, leaves little doubt but that, at a very moderate
outlay of time and money, every farmer could provide him-
self with a well stocked pond, which he would find a con-
stant source of valuable remuneration.

Dr. J. H. Slack,the New Jersey Commissioner of Fisheries,
writes to the 7rilune a letter containing many useful hints
relating to this subject. Referring to the preparation of the
ponds, he says that two points must not be overlooked : prop-
er proportions of the banks and freedom from surface water.
For the former, with ordinary loam, the following propor-
tions will be found correct: Let the base of the tank equal
three times its hight, and let the width of the top equal the
hight. Thus, if the tank be 10 feet high the base should be
30 feet and the width at the top 10 feet. The sluices and
overflow should be made of stone laid in cement. Wood, it
is stated, will rot very rapidly and prove of no value. The
services of a competent engineer may be employed to advan-
tage, and the money expended for such supervision will save
much trouble and vexation. Surface water is a fertile source
of trouble, as it carries with it brush and leaves, which clog
the screens, allowing the contents to overflow and permit-
ting the escape of the fishes. In most cases, a series of
ditches, entirely surrounding the ponds, will carry off the
surface water, a gate being placed at the head of the ponds
with an opening only allowing as much water to enter as can
be readily conducted away. At the sluice gates screens of
wire gauze must be placed to prevent the egress of the fish.
These should be made of galvanized wire if of large mesh,
and of copper if fine. A screen of coarser mesh, placed a few
inches up stream from the fish screen, will arrest much of
the floating trash and prevent clogging. This second screen,
called the leaf screen, should be placed at an angle of about
60° that a greater surface may be exposed to the water.

As regards stocking the tanks, it can hardly be expected
that every farmer can enter into the careful operations of
trout culture, but there are plenty of other varieties of fish
suitable for food which may be easily and profitably reared.
The ordinary cat fish (pimelodus) will thrive and breed in
almost stagnant water, and is hardy and enduring. The
female takes care of her young, which,for some weeks after
they are hatched, follow her about as chickens do a hen.
For large ponds,through which a gentle current can be made
to flow, the best fish for the south is the southern bass
(grystes salmoides.) It has a variety of namesand is known
also as the yellow 4nd black bass, trout, chub, and growler.
The adult fish is of a greenish brown color with a bluish
black spot upon the gill, the young having in place of the
spot from two to four longitudinal bars; the back fin is
spinous and high, and the tail is similar to that of the trout.
Besides the above two varieties mentioned as examples, there
are scores equally valuable as food, some indigenous to
northern, others to southern waters, which will probably
suggest themselves to our readers interested in the subject.

The temperature of the water in the tank is an important
matter,as fishes respire not water but air mingled with water.
At the temperature of 50°, six cubic inches of air are con-
tained in each gallon of aerated water, while at 212° noneis
present. With a supply of 1,000 gallons per minute at a
temperature of 50°, fish could be maintained in a tank of
about 8,000 cubic feet sufficient for a smail village.

If the pond be well supplied with aquatic insects and
plants, the fishes will need no food ; but generally overstock-
ing is the case and hence a certain quantity is required.
Any kind of animal food, cooked or uncooked, is suitable;
the entrails of fowls, lights of beef, oxen and hogs, if
thrown in in small pieces, will be eaten with avidity. Curd
or “‘smear kase” should only be given with animal food, being
apt to canse disease. For the small fry of trout, the larvee
of the common mosquito are stated to form excellent nutri-
ment, a better utilization, by the way, of that tormenting
insect than the Yankee project of capturing them in large
quantities and using their bodies as manure. It is estimated
that about two barrels of rain water will be required for
each thousand fry, the insects being strained out from time
to time as fast as they are developed, and thrown into the
trout pond.

o

A S8HOWER of frogs, which darkened the air and covered
the ground for a long distance, is the réported result of a re-

cent rain storm at Kansas city, Mo.

© 1873 SCIENTIFIC AMERICAN, INC

THE RECENT ARCTIC EXPEDITION.

Secretary Robeson’s report of the official investigation re-
garding the Polaris expedition, based upon the testimony
of the survivors rescued from the ice floe, has at length been
given to the public. As far as the record of the voyage ex-
tends, the account is substantially the same as that already
published in detail in our columns. Considerable infor-
mation, however, has been elicited regarding incidental top-
ics and that bearing upon the mysterious portion of the
recital, notably the death of Captain Hall; while that relat-
ing to the separation of ship and crew is of especial impor-
tance and interest.

The circumstances attending the decease of the commander
are fully detailed, and as far as possible the statements of
the witnesses reconciled and carefully compared. From all
the testimony, the examining officials are inclined to reject
the poisoning theory, so eagerly grasped by sensational jour-
nals, and arrive at the unanimous opinion that the death was
due to natural causes. 'This view is qualified by the state-
ment that none of the survivors are capable of giving an
accurate account of Captain Hall’s symptoms, nor of his last
illness, and consequently the true state of the case must re-
main indefinite until the return of the Polaris. There seems
little doubt but that the breaking adrift of the ship was
purely the result of accident. The vessel was suddenly beset
by a tremendous pressure of ice, which was driven against
her from the southward, throwing her on her beam ends.
To ease her, the provisions, stores, etc., were being removed
when, during the darkness of the night and in a fierce gale,
she parted her hawsers and disappeared. The sighting of
the Polaris on the next day and her non-response to the sig-
nals of the wbandoned crew, even when, from the distance
intervening, they must have been clearly seen, are carefully
considered. It is believed that,from a dispassionate point of
view, the apparent indifference of those aboard must be
ascribed to both inability and caution. The vessel had been
so roughly handled the night before that both captain and
crew might readily believe she would be lost; hence the
removal of articles to the floe was attempted. Then when
she broke adrift, her steam pipes, valves and connection were
solid; and she was for hours without steam, unmanageable
amid the floating ice. Moreover she was leaking badly and
totally destitute of boats, so that it appears to have been the
duty of the commander, Buddington, to get her in a place of
safety, such as was the shelter of Northumberland Island, as
speedily as possible. Furthermore, he knew that the ice
party had boats and consequently could have believed their
safety assured ; and at all events, whatever his doubts might
have been, a severe gale decided the question, driving the
ice floe out of sight of ship and land. From this array of
considerations, the final judgment is reached that the entire
circumstances of the separation were accidental and un-
avoidable.

The Polaris, it is stated, had a broken stem and was leaky.
She had plenty of provisions but not much coal,and probably
remained in winter quarters at Northumberland Island.
There is a difference of opinion asto whether she will be able
to reach Upernavik or Disco under sail if she gets free this
season, and it is believed that she will need assistance to
escape from the ice. )

The scientific results of the expedition are better than first
imagined. The records of the astronomical, meteorological,
magnetical, tidal and other departments are extremely full,
and extensive collections of objects of natural history have
been made. Specimens of drift wood were picked up near
the shores of Newman’s Bay, in which walnut, agh, and pine
were recognized. The dip of the needle amounted to 45° and
its duration to 96°, being less than at Port Foulke and Rens-
selaer Harbor, as given by Drs. Kane and Hayes. Auroras were
frequent but not brilliant, consisting sometimes of one arch
and sometimes of reveral. Streamers were quite rare and
shooting stars almost constantly visible. The average of
the rise and fall of the tide was about 5} feet,and the great-
est depth of water noted 100 fathoms. The existence of a
constant current southward was also noted, its rapidity
varying with the season and iocality. The winter tempera.-
ture was found much milder than was anticipated, the min-
imum being 58° below zero in January, though March proved
to be the coldest month,

The open polar sea of Kane and Hayes was found to be a
sound of considerable extent, and, it is believed, communi-
cates with Francis Joseph Sound, and thus defines the north-
ern limit of Greenland. Its length was not ascertained.

Pursuant to the recommendations of the investigating
committee, the Secretary of the Navy has completed the pur-
chase of the sealing steamer Tigress, the vessel which rescued
the party on the ice field, and has ordered her prompt fitting
out for a voyage in search of the Polaris. The Tigressis con-
structed especially for encountering the heavy ice of the
arctic regions, and will be equipped in the most thorough
manner so as to be ready for sea by the early part of July.
She will be commanded by Commander James A. Greer, a
well known officer of the navy. The Juniata, another naval
vesscl, has been got in readiness with the greatest rapidity
and hg,s sailed for Disco to carry supplies of coal and pro-
visions for the Tigress, and also to seek information regard-
ing the Polaris. The ship was fitted out at the navy yard
in Brooklyn, and is heavily sheathed with iron. It is
expected that she will return during the autumn, bringing

'the latest news and leaving the Tigress to penetraie to North-

umberland Island.

°
“ THE P16 TRONISTS IN COUNCIL ” is the heading of a re-
port, in the New York Herald, of the proceedings of a con.
vention of gentlemen engaged in the iron trade, lately assem-
bled at Cleveland, Q. Rather a scaly sort of irony, that.
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[Dental Cosmos.]
A Device in Dentistry.

The insertion of a porcelain tooth without & plate or clasps,
and where no root remains, and where the remaining teeth
are firm in their sockets, may be considered permanent when
inserted as here illustrated. About two years ago an opera-
tion somewhat of this character was described in the Dental
Cosmos by Dr. B. J. Bing, then practicing in Paris, now in
London.

A patient who disliked the wearing of a plate, and desired
something different, presented, when the operation now to
be described was decided upon and performed. After form-
ing appropriate cavities in the proximate surfaces of the teeth
next the space left from the loss of the natural tooth, anim-
pression was taken and a plain porcelain tooth selected, fitted
to the parts and backed with gold, a portion of the backing
extending from each side about one and a half lines, for in-
sertion into the cavities prepared for them in the adjoining
teeth. A small gold plate was then formed to fit upon the
gum, covering as much of it as would embrace the neck of
the natural tooth were it in position. The backing when
riveted to the porcelain was then adapted to the position in
which it was to be placed ;and while the whole rested on the
small plate upon the gum, the backing and plate were so se-
cured by a cement that they could be removed intact, and,
after the usual preparation, soldered. The surface of the
extended sides of the backing was roughened, so that the
gold would better secure them when filied into every part.

This being done, a thin piece of rubber coffer dam was
placed on the adjoining teeth and over the gum upon which
the porcelain, with the gold attachments, was to rest.
rubber occupies but little space, and, when ligated to the
teeth adjoining, so presses up the gum that its thickness is
more than compensated for. The porcelain, with it attach-

ments, was then placed in position, and secured firmly by the
solid impactation of small pieces of light cohesive gold foil
around that portion of the plate extending into the cavities.

The parts when in position appear as here illustrated, the
gold backing and fillings showing plainly on the palatine sur-
‘face, while on the labial no gold is exposed to view, except-
ing a small portion of the filling in the lateral incisor. The
porcelain and gold attachments as prepared for insertion are
also shown. It will be seen that the cavity in the central in-
cisor was formed to the cutting edge of the tooth. This was
done to gain-access to both sides of the plate extended into
the cavity, which could not otherwise be done unless a por-
tion of the labial surface. were cut away, which would have
been objectionable in consequence of the exposure of gold.
In the lateral incisor this was deemed necessary, because, be-
ing smaller than the other, it was thought best not to cut it
away in the same manner. It was so arranged, however,
that though the filling can be seen, it is not conspicuous.

Py

A Curiosity 'of Old Times,
In the Mechanic's Magazine of January, 1824, we find the
following curious communication :
PROPOSAL FOR INCREASING THE STRENGTH OF GUNPOWDER.
A D is alongitudinal section of a great gun; C, the car-
tridge; B, the ball; E, a hollow metal sphere, gimilar to a

bombshell or hand grenade, with a hollow neck or tube, G,
which screws into the breech of the gun: F, the touch hole.

The design is that the ignited powder in the shell shall
throw a quantity of flame suddenly into the gun, and ex-
plode every grain of the cartridge powder. It is not, how-
ever, meant that preventing any of the powder from being
blown out unignited is to give the additional force; on the
confrary, it is certain that the expansive power of explosive
mixtures is as the quantity of flame suddenly formed by
them, particularly in confined situations, where the flame is
supplied with matter from the combustible substance itself
only. In proof of this, let flame be communicated to the
powder of a charged gun, by firing a pistol containing pow-
der only into its touch -hole, and the result will be found to
be, that the .momentum of the ball from the gun will be
much greater than if the same quantity of powder as that
fired from the pistol had been added to the cartridge in the
gun, and the whole exploded in the customary manner. This
I ascertained by experiment nearly ten years since. The
thing is now put beyond all manner of doubt, from the dis-
charge of guns being effected by detonating copper caps.
Sportsmen, using the same, declare that a less quantity of
powder produces an equal effect to a greater quantity with-
out these caps. It may be necessary to add, that trials are
indispensable to ascertain the maximum of the size of the
shell, E, and of the quantity of powder it should contain to
be safe and most efficient.

Query.—Might not the guns of forts be constructed so as
to slide backwards and forwards on fiwed but centered car-
riages, by which much fatigue would be avoided by the men ?

Chatham. J. H. PASLEY.

The |-

| instantaneous rotation to the

THE MECHANICAL PIGEON.

To attain dexterity in the shooting of birds upon the wing,
it has been the practice of sportsmen to make use of live
pigeons, which are placed in suitable cages, from which, by
a string, they are liberated at the desired moment, to be need-
lessly shot down by the gunner. The great cruelty of this
sport has led to the invention of what is termed the mechan-
ical pigeon, the construction and operation of which is illus-
trated in the accompanying engravings.

AT

#The mechanical pigeon consists of a thin strip of sheet
iron, six inches or mere in length, having wings bent some-
what like the blades of a screw propeller, as shown at D,
Fig. 1. When rapid rotation is given to this propeller, it
rises high in the air, the wings are seen to flicker or vibrate,
and its whole appearance resembles a flying bird.

" To effect the aérial flight of the mechanical pigeon, two
methods are employed. One of these, shown in Fig. 2,
consists of a spool, A, mounted on a handle, thei spool be-
ing turned with great rapidity by the application of force to
the cord, as
shown. Upon
the forks of
the spool the
pigeon is cen-
tered, and,
when a pro-
per rotating
velocity is
communica -
ted, away it
sailsinto the air, like a bird
upon the wing.

A self-acting spool for set-
ting off the pigeon is shown
in Fig. 1. This consists of a
barrel, A, containing a strong
spring, which is liberated at
the proper instant, by means
of the cord and trigger, B.

The power of the spring,
when the cord is pulled, gives

Fig. 1.
S

&,

forks, and sends the “pigeon”
into the air, in the manner
previously described. This
spring spool is attached to a
ball and - socket head ar-
ranged upon a spike which is
set in the ground wherever
‘desired. 'The cord leads to
the position occupied by the
sportsmen, which may be at
some distance from the ma-
chine, as shown in Fig. 3.
When the trigger is pulled, the mechanical pigeon flies and

IV:Q.

the sportsman fires, thus ehjoying the best of gunnery prac-

tice without cruelty to innocent birds. If a shot strikes the
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mechanical pigeon, its direction is changed, and it falls to
the ground. This contrivance has become an extensive arti-
cle of sporting merchandize.—Science Record for 1878.

[From the Fourth Annual Report of Charles V. Riley, State Entomologist
of Missourt.]
THE COMMON BEETLE.

Many an one will doubtless recognize, in the insect illustra-
ted herewith, the bug with which he or she, as a child, was
wont to play at ‘“oxen,” the curved horn on the head form-
ing such an inviting projection on which to hitch, by means
of a thread, small chips and other diminutive objects, to be
dragged by the rather awkward beast of burden. Every pi-
oneer in this Western country, as he rolled over huge de-
cayed logs, in the work of clearing his land to make it ready
for the plow, must have become familiar with this highly
polished coal-black beetle. Every woodsman who has split
or grubbed an old stump will be likely to recognize in this
horned bug an old acquaintance. Every entomologist who
has dug into or pnulled to pieces old rotting stumps, in search
for other treasures, must time and again have seen this lazy,
clumsy passalus tumbling down with the loose and crumb-
ling dust and excreta of its own making, and expressing its
disapproval of such summary disturbance, in the plainest
manner, by emitting a peculiar half hissing, half creaking
noise. And though met with at almost every step in his for.
est rambles,

‘Where wild birds sing beneath the leafy bowers,

the inquisitive student has no doubt found himself repeated-
ly examining specimens, not ¢nly to admire the elegance and
beauty of form, but to ascertain the means by which the pe-
culiar noise is produced. A sufficiently careful examination

The Horned Passalus—Passalus cornutus, Fabr. (Coleoptera, Lucanide. )

will end in the knowledge that it is caused by the rubbing of
the rather horny terminal joints of the abdomen, known as
the pygidium, against the inside of the hard wing covers.

This insect cannot be considered injurious in any sense of
the word, and might with propriety be introduced in the sec-
tion of ““Beneficial Insects.” It is never found in sound or
green wood, but invariably in that which is decaying, and it
very materially assists and hastens the reduction of stumps
which might otherwise remain treble the length of time, to
occupy valuable ground and serve as an eye sore to the care-
ful farmer in wooded countries. Unseen and unheard it
carries on incessantly the good work of converting useless
timber into mold which enriches the soil; and this has been
its office in all the past ages of its existence. A deaying,
moist condition of the wood is necessary to its development,
and it will be found most common on low moist grournd, and
in oak, hickory, and sweet gum logs or stumps.

Common as is this beetle, its larva and pupa are rarely
seen, and seem to be unknown even to most entomobgists,
while no good figures of them have been published.

The larva,q, is of a very exceptional character, being tte only
one in this country which possesses but four well developed
legs, for though many butterflies in the imago state heve the
front pair functionally impotent, no other insect thin our
passalus exhibits s similar feature in the larva state. ndeed
the only other larve in the whole class of insects whth are
similarly characterized are those belonging tothe samegenus
in other parts of the world. The third pair of legsreally
exists, however, in a rudimentary state, as shown at ¢ This
larva is of a bluish white color with the anterior jointsbroad.
er and flatter than the rest. It transforms in the fall >f the
year, within the wood it inhabits, to a whitish pupa, b, inwhich
the front pair of legs is thrown forward under the hed, and
the horns of the future beetle ghow plainly on its top. The
pupa lasts but about a fortnight, when, throwing cff th.pupa
garb, it becomes a perfect beetle. At first the parts e all
beautifully white and delicate; then the head, thora, and
limbs gradually become amber brown, and lastly the wing
covers assume this color. The whole body then deepeis very
gradually so that many days elapse before the coal blac: color
15 acquired; and in the month of August the beetleis as
often found brown as black. As larvee only half grorn are
found in company with those that are full grown, tky re-
quire at least two years to mature.

°
Progress of Plated Ware Manufactures

By many the plated goods are preferred, not only n ac-
count of the difference in cost, but because the desigs and
appearance of the goods are nearly identical with th solid
ware. The Meriden Britannia Company confine theiatten-
tion mainly to the manufacture of nickel silver andwhite
metal silver plated goods. The company was establined in
1852, at West Meriden, Conn., where they now occuy five
acres of ground, and have eight factories, the larpst of
which is seven hundred feet long, presenting an imosing
appearance. The capital invested is more than $2,00,000
and the capacity of the works about $4,000,000 yeaxly The

company employ 700 men.
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[ VIENNA EXPOSITION.

= | L'.LHL ol
NOTES FROM THE VIENNA EXPO
LEATHER MANUFACTURES.

The display of leather and leather goods at the exposition
is very large, and many countries are represented. Turkey
has a fine representation of leather articles in great variety,
also Austria, France, and the German states. The American
display is small; but the exhibition of hand and machine
sewed boots and shoes, from Lynn, Mass., is declared to be
the best of anything of the kind in the exposition.

LUDWIG’'S RAILWAY WHEELS,

We illustrate, herewith, a somewhat novel construction of
chilled cast iron railway wheels with
wrought iron spokes, of which a pair
are exhibitedat Viennafrom C. I. Berg-
mann’s foundery and iron works, of
Graz, Styria. These wheels, which
have been designed and patented by
Mr. Ludwig, the manager of theabove
works, are intended as substitutes for
the chilled cast iron disk wheels in
use to some extent on Austrian and
German railways, and their construc-
tion will be readily understood from
our engravings. The rim is cast in
a chill, and from its form it can,
without risk, be cast of harder iron
than is usually employed. The rim
and boss are connected by wrought
iron spokes, as shown, and the wheel
is stated to be capable of being bro-
ken only with great difficulty. One
hundred and sixty pairs of these
wheels have already been running
about a year on the Graz-Koflacher
railway, and they are stated to have
given good results. We are indebted
to Hngineering for the illustration.

NEW COMPOUND ENGINE.

Messrs. Edward Field and F. M. Cotton, of Chandos Cham-
bers, Adelphi, London, England, exhibit a model of a di-
rect expansion compound engine, of which we give an il-
lustration from Engineering. The arrangement consists es-
sentially of a high pressure cylinder placed within the low
pressure cylinder, and moving backwards and forwards upon
a fixed piston; the annular space around this high pressure
cylinder is always filled with steam direct from the boiler,
which passes into the cylinder through the ports on the lower
side, the admission being regulated by the piston valves
shown in the engraving. By means of these valves, also, the
steam from the smaller cylinder enters the low pressure cy-
linder, while at the end of each stroke
a small quantity of steam passes from
the annular reservoir into the low
pressure cylinder, to serve as & cushion
and to move the valves. Piston valves,
on the top of the low pressure cylin-
der, regulate the communication be-
tween it and the exhaust.

In the section, A is the high press-
ure cylinder, the flange and covers of
which serve asa piston to the low
pressure cylinder, B; the fixed pis-
ton is shown at C’, and D is the an-
nular high pressure steam chamber
or reservoir in direct communica-
tion with the boiler by the pipe, D’,
surrounding the cylinder, A, and
moving with it, The piston valves
belonging to thigs cylinder are shown at
E F/, and are connected by a spindle,
I+ I5. They work in cylindrical pas-
sages bored out of thelugs, N N’, and
cushions, M, are introduced as shown
to receive the blow from the valves
at the end of each stroke. Thevalves
for opening and closing the exhaust

SITION.

a cushion for the moving high pressure cylinder. Small
spindles, I, M and M, are provided, the former at the end of
the exhaust valve chest, and the latter at each end of the low
pressure cylinder, in aline with the center of the valves, E
E/, in order to move the latter if necessary.

Taking the position of the high pressure cylinder at the
end of its stroke, as shown in the section, it will be seen
thatthe valves, E E/, are thrown forward, so that steam from

\ the annular chamber is admitted through the port, F, to the

. forward side of the fixed piston, C; at the same time the
motion of the valve, E’, has opened the exhaust port of the
ylindsr, A, the steam from which passes into the low press-
ure cylinder. But before this takes place it is necessary to
move the valves, E E/, which is. effected as follows: The cy-
/ linder, A, in coming to the end of its stroke, passes overthe
small grooves, L, before mentioned, and admits steam from
the annular chamber, D, which, passing into the small space
in the low pressure cylinder, behind the end of the high
pressure cylinder, acts at once upon the baclk of the valve, I,
which it throws over, opening the communication between
the low pressure cylinder and the exhaust, and also upon the
valves, E E/, which are moved into the position shown in
the section, Fig. 1. The steam from the chamber then pass-
ing into the cylinder, A, and that from the same cylinder
being exhausted into B, both act simultaneously in the same
direction. i
The arrangement just described and illustrated is adapted
especially for working pumps direct, 'and steam is admitted
into the high pressure cylinder during the whole of its
stroke. By a modification, however, the engine may be con-
nected to a crank shaft, and any desired degree of expansion

LUDWIG'S RAILWAY WHEELS.

obtained. The proportion between the cylinders is five to
one.
THE GREAT RUSSIAN NAVAL GUN.

In the matter of great guns and other ordnance, it seems
to be admitted that the Russians take the palm at Vienna,
The great Russian naval gun is one of the largest breech-
loaders ever made. It weighs forty tuns, and cost sixty-seven
thousand dollars. It is made entirely of cast steel. The
bore is 12 inches, and the core is composed of a solid tube,
29 inches in diameter at breech, tapering towards the muzzle,
the tube being reinforced by steel rings shrunk upon it and
upon each other, four layers of rings being used ; the entire
diameter of the gun at the powder chamber being a little
more than 4 feet 9 inches. In the rifling there are thirty-six

Tt

Interesting Electrical Experiments,

At a recent soireé of the Royal Society, Mr. Willoughby
Smith’s discovery of the effect of light upon the resistance
of selenium was illustrated experimentally by Mr. Latimer
Clark. A piece of selenium was inclosed in a test tube con-
nected at each end to platinum wires, and the tube was
placed in a box with a sliding cover so as to admit any de-
sired quantity of light. The resistance was balanced on a
Wheatstone bridge, and with the aid of a Thomson galva-
nometer ; the moveraent of the spot of light of course would
follow any variation in the resistance of the selenium.
‘With the box closed,the resistance of the selenium remained
constant; but immediately the box was opened, the light
index upon the scale began to move,

Another very interesting experiment was shown by Mr,
Tisley, to prove the effect of magnetism upon ordinary elec-
trolyticaction. Water being decomposed in the ordinary
manner, the gases were at once set free; but on connecting
the electrodes of the battery with an electro-magnet, the
gases commenced to revolve around the magnetic poles. A
small bath was placed over the magnet, the bath itself form-
ing one electrode and a plate, in the acidulated water of the
bath, the other electrode. When the coil was magnetized,
the evolved gases immediately commenced to revolve round
the center plate at considerable speed.

Electrical Transmission by Cables,

As the first application of current to a cable is to charge
it, it is evident that, before any employable., electricity can
issue from the further end, the corresponding. '%charge must
be completed. We may therefore assume that the time re-
quired by a wave to charge a cable,
and the retardation on the time re-
quired for a wave passing from one
end to the other to reach a given ams-
plitude, are identical. Mr. Varley is
of opinion that the electric current
commences flowing out of one end of
a cable at the very instant that con-
tact is made with the battery at the
other end, but that it is a considera-
ble time before it reaches an apprecia-
ble strength ; that it then goes on aug-
menting in strength, never absolutely
attaining its maximum force. Thig
may be so; but whatever the nature
of electricity may be, it is difficult to
imagine the total absence of inertia to
its propagation. It is more probable
that the velocity of electricity is the
same in all conductors, whether sub-
marine or overhead, or in any other
form, and that it is very great, but
that the resistance and induction of
the circuit combine to prevent the
wave reaching an appreciable strength
for some time after it has commenced to flow out. This is
a question, however, which can never be settled experimen-
tally, because we can only recognize the issuing wave after
it has attained strength enough to perform some mechani.
cal effect.—Robert Sabine, C. E., in the Telegraphic Journal.

Scientific Iimmmortality.

No doubt, says F. Papillon, there is no contradiction in
conceiving of a perfect equilibrium between assimilation
and disassimilation, such that the system would be main-
tained in immortal health. In any case, noone hasyet even
cained a glimpse of the modes of realizing such an equi-
librium, and death continues, till further orders, a fixed law
of Fate. Still, though immortality for a complete organism
seems chimerical, perhaps it is not
the same with theimmortality of a
separate organ in the sense we
now explain. We have already
alluded to the experiments of M.
Paul Bert on animal grafting. He
has proved that, on the head of a
rat, certain organs of the same
animal—as the tail, for instance—
may be grafted. And this physio-
logist asks himself the question
whether it would not be possible,
when a rat, provided with such an
appendage, draws near the close
of his existence, to remove the
appendage from him, and trans-
plant it to a young animal, which,
in his turn, would be deprived of
the ornament in the same way in
his old age in favor of some speci-
men of a new generation, ard so
on in succession. This tail,trans-

planted in regular course to young
animals, and imbibing at each
transference blood full of vitality,
peérpetually renewed, yet ever re-

of the low pressure cylinder are shown
at I I': they are also connected by a
spindle, and cushions similar to those just mentioned are
provided at I* I5, for the cushioned valves, 12 I3, to strike
against. The exhaust opening is shown at K’. At each end
of the low pressure cylinder is formed a small groove, L
and L/, which admits steam from the annular chamber into
the low pressure cylinder at the end of each strokg, for the
purpose of throwing over the valves, E E', and of forming

FIELD & COTTON'S COMPOUND STEAM ENGINE.

grooves. The charge of powder is 113 lbs., the expected
initial velocity of projectile 1,398 feet per second. The gun
has not yet been fired. It is designed for service on the war
ship Peter the Great.

It is proposed to turn our Alaska possessions to account as
penal settlements
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maining the same, would thus es-
cape death. The experiment, de-
licate and difficult, as we well see, was yet undertaken by
M. Bert, but circumstances did not allow it to be prolonged
for any long time, and the fact of the perpetuity of an organ,
periodically rejuvenated, remains to be demonstrated.

THE Great Eastern finished laying the new cable on June
21.
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THE GREAT EXPOSITION.—LETTER FROM UNITED
STATES COMMISSIONER PROFESSOR R. H. THURSTON.

At sea, latitude 53°3’ N., longitude 36°17' W.:
That is to say, at very nearly the half way point in the
great circle course which has been taken by our ‘¢ skipper”
in running from New York to Glasgow, after clearing the
Newfoundland coast.
June 1, 1873.

We are en route to Vienna in great haste, and yet ina
somewhat roundabout course. The object to be attained is to
learn as much as possible of the industries of the world, as
illustrated at the great Welt-Ausstellung. This route has
been chosen with the intention of obtaining a glimpse at
some of the principal establishments which have produced
the marvels of the exposition, and to learn something of the
methods adopted and facilities possessed by British and con-
tinental manufacturers, and thus to learn how to imitate as
well as what to copy from them. We shall find much to
learn, undoubtedly, and as certainly shall be able to find
many points in which our Yankee practice excels that of
our friendly rivals across the Atlantic. Our time is limited,
yet we hope to be able to acquire a valuable stock of inter-
esting and valuable information before the equinoctial gales
shall meet us on our return.

These great international exhibitions are becoming, as
they should be, most powerful agents in the work of advanc-
ing civilization. Bringing together all nations in generous
emulation, they lay before them the fruits of the labor of
man in every part of the globe, presenting to each the clifs
d’@uvre in art, of every country, the national productions of
every clime, and every variety of manufactures from the
whole civilized world.

The Vienna exhibition is the last of a series, of which the
British exhibition of 1851 was the first.

In 1831, the whole world was at peace; even the threat-
enings of the storm, which so soon after burst upon the
Crimea, had not attracted attention. There had been, for
some time previous, exhibitions ofeBritish products, at more
or less regular intervals, which had gradually increased in
magnitude and importance, until their managers finally con-
cluded to attempt the experiment of a ‘“ World’s Fair.” The
experiment was quite successful, and it was, for several
years, referred to as a display, marvelous in extent and
wonderful for its varied attractions. America competed suc-
cessfully with Europe, although her distance and the novelty
of the scheme, as well as the comparatively short time
allowed for preparation after its announcement, prevented
as full contributions as would otherwise have been made.

Other ‘“World’s Fairs,” including that in the Crystal
Palace at New York, were attempted during succeeding
years; but the next really important and truly international
exhibition was also held at London. This was in 1862.

The area occupied was something more than half a million
square feet, and the exhibition was a very successful one.
The United States were quite well represented and our ex-
hibitors had little cause to complain in the distribution of
awards.

Five years later came the Paris exposition, in some sense
the greatest triumph ever achieved by the late Emperor of
the French. It can never be known how far Napoleon III.
was influenced, in proposing this great plan, by a desire to
acquire “ victories of peace” for himself and for the French
people, and how far by the necessity which he undoubtedly
felt, even then, of taking every possible method of distract-
ing the attention of his people from the schemes of domestic
enemies, and from the work in which they were evidently
actively engaged—that of fomenting internal dissensions.
Bismark, the shrewdest and most skillful statesman and
diplomat living, was quietly but not unsuspectedly perfecting
his plans for the humiliation of France and the ‘“unification”
of Germany, and for the creation of a new einpire; and the
French Emperor could not but be fully aware that France
would require perfect unityand all her strength tocommand
success in what he must have known to be an irrepressible
conflict.

Thus the Paris exposition preceded the French and Ger-
man war of 1870, as the World’s Fair, at London, in 1851,
preceded thewar of the Crimea of 1854.

It was a wonderful display of the manufactures and pro-
ductions of the world. It covered an area of a million and a
half square feet, and every civilized country on the face of
the globe was well represented, while even the most distant
islands of the Pacific and the most barbarous tribes visited
by either missionary or trader,in the ¢ uttermost parts of
the earth,” contributed rude weapons or yet ruder domestic
utensils and industrial implements.

America distinguished herself at Paris as she had never
done before. The American section was not remarkable for
its extent, but our most important manufactures and pro
ductions were well represented, and our exhibition of labor-
saving machinery, of machine tools, and of those apparently
minor yet really important ‘‘ notions,” which so largely
constitute the details of our material civilization, was far
more remarkable in variety and in excellence than could
have been expected, even by ourselves. The juries acknowl-
edged the preéminence of Yankee ingenuity by the large pro-
portion of awards made to American exhibitors. This ex-
hibition was attended by an officially delegated commission,
appointed by the United States Governmeat to report upon
the progress of foreign and domestic industry as there pre-
sented. The result of the labors of that commission was the
production of a valuable series of papers, which were after-
ward published by the State Department, and which embody
a vast amount of precisely such information as the American

people most needed and most desired. The report of Dr. F.
A. P. Barnard, upon the machinery and processes which it
was his province to examine, is, of itself, a large volume,
and contains matter of great value and material which can
nowhere else be obtained. The reports of Commissioners
Hewitt, Beckwith:nd others were also of great value, and
embodied new and important information relating to their
several departments.

The ¢ Grand Exposition of 1867 was. Napoleon’s last suc-
cess. The well laid plans of the Prussians were aided by
the increasing discontent of the French people, and, in a
desperate endeavor to save his shaking throne, the Emperor,
while still unprepared, declared war with Prussia. Then
the world saw what had seldom, if ever, been seen before.
The country from which came the declaration of war was
invaded by a better prepared enemy. The war was as short,
sharp and decisive as the Austro-Prussian war, which had so
lately preceded it, and the victories of the first Napoleon
were again avenged, in the misfortunes which accompanied
the downfall of the second empire. It has been remarked,
and probably with truth, that the weakness of the French
and the strength of the Germans were well exhibited in their
respective sections in the exhibition of 1867, and that the
result of the inevitable war could lave been, indeed was,
predicted by the careful observer who made even a cursory
comparison of their relative exhibits in the arts of both war
and peace. As has been well shown by the events of our
own late civil war, supremacy in pure science and in the arts
of peace gives as great advantage in the contest as superior-
ity in purely military sciences and arts.

The Paris exposition of 1867 revealed, also, to their
British, as well as to their French competitors, the fact that
the thorough system of technical training which had, for so
many years, been kept in operation by the far sighted Teu-
tons was, at last, yielding a splendid return. Even Great
Britain was evidently threatened with the loss of her leader-
ship as a manufacturing nation; and the lesson was prompt-
ly read, for immediately there arose a powerful movement,
in which the great engineer J. Scott Russell took a promi-
nent part, for the establishment, in Great Britain, of technic-
al schools, and for a change of the existing standard curricu-
lum that should enable the student to readily and effectively
apply the principles which he had been taught to the useful
and telling work of every day life. The Germanshave, how-
ever, a quarter of a century the lead, and whether British
supremacy in manufactures is to be maintained on the
Eastern continent remains a doubtful question. .

Our own people, while teaching others, were also them-
selves taught many useful lessons at Paris, the most impor-
tant being that which the British were so ready to learn.
‘We had already taken some s.eps in the right direction, and
since that time technical, that is to say, in the best sense,
practical edueation has become a subject of paramount inter-
est in the United States. Our venerable institutions of
learning are modifying their courses of instruction, in defer-
ence to the general demand, and are founding chairs of
mechanical and civil engineering, and of applied sciences,
while wealthy citizens, in almost every State, are exhibiting
a noble patriotism and a real benevolence in applying some
portion of their superabundant treasure in the foundation of
new technical schools. We owe much, both directly and
indirectly, to the Paris exposition of 1867.

Now another international exposition, on a still larger
scale, is just taking shape, and the Welt- Ausstellung at Vien-
na, in 1878, promises, in spite of the delays and unfortunate
accidents which have attended its opening, to be a far more
extensive and complete exhibition of the matériel of civiliz-
ation, from all parts of the world, than was even that of
Paris in 1867.

The area assigned for the purposes of the exhibition is
over eight millions of square feet, five times that covered by
that of the Exposition of 1867. The immense buildings,
which have been so well described in earlier issues of the
SCIENTIFIC AMERICAN, were designed by John Scott Russell,
the projector and designer, with Brunel, of that marine
monster the Great Eastern. They are not specially re-
markable, excepting, always, the colossal dome which rises
above the Industrie-Pallast, to the hight of 250 feet and with
a diameter of 118 yards. Of the exhibition itself we shall
have much to say when we reach Vienna. Its opening has
been attended with unfortunate accidents and delays, and
our own department has been particularly unfortunate; but
it is to be hoped that all difficulties have arisen at the begin-
ning, and that all will now work smoothly and pleasantly to
the end ; and that, unlike the great exhibitions which have
preceded it, this Ausstellung may not be followed by a less
peaeeful strife among nations.

We have taken passage for Glasgow for our little party,
on a steamer which, only a half dozen years ago, was ad-
mired as the latest and best ontheline. A ship390 feetlong,
33 feet wide, and of 20 feet draft of water, displacing
over 3,000 tuns and driven by engines of the power of more
than 800 horses, was considered then a wonder only excelled
by the Great Eastern. Her speed, 10 knots an hour in
smooth water, was thought very satisfactory; and accom-
plishing this with 85 or 40 tuns of coal per day was thought
an equally successful attempt at economy of fuel. Other
steamers, larger and faster, were, even then, afloat, but their
success was generally deemed somewhat problematical.

To-day the “crack ship” of the linestands before the pub-
lic much as did the one just described a few years ago, but
how great the change! Her length is over 360 feet, her
breadth of beam more than 40 feet, and ship and cargo togeth-
er, ready for sea, weigh over 6,000 tuns. She is driven by
compound engines of 1,000 or 1,500 horse power, at a speed
of 14 knots, about 164 statute miles, per hour, and yet con
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sumes but 50 or 55 tuns of coal perday. The ship first de-
scribed cost about $350,000, the last is worth something over
a half million. Larger vessels than even the last are already
building and some are afloat in the transatlantic trade, and
it seems not at all improbable that the Great Eastern, whose
dimensions, if memory serves, are 680 feet long, 80 feet beam,
and nearly 30,000 tuns displacement, will, befo1e many years,
be looked upon as a ship of not at all remarkabla size. Even
now we think her a slow craft, for she only steams 12 knots
at best.

Contrasting these leviathans wtth JohnFitch’s steamboat,
which was the first to make regular trips, 80 years ago, on
the Delaware, a little craft of sixty tuns, which paddled
along in smooth water between Philadelphia and Trenton at
the rate of six miles an hour, and with John Stevens’ or with
Robert Fulton’s boats of a little later date, we can hardly
conceive what will be the size, shape, or structure that shall
be conjured up when, a century hence, some later Vanderbilt
shall paraphrase Longfellow :

¢ Build me swift, O worthy master,
Staunch and strong, a goodly vessel,

That shalllaugh at all disaster,
And with wave and whirlwind wrestle.”

R. H. T.

o
Street Nomenclature.

One of our correspondents, writing from London, says:
New Yorkers have substantial reason for exercising their
powers of brag over their less fortunate neighbors in the
English metropolis in some respects. ~A stranger in London
is continually put to his wits’ end not only by the different
names given to what is substantially a single street, but by
the very obscure manner in which the name of the street is
indicated. Starting for a walk in “Leadenhall street,” he
will not have proceeded far ere adingy sign on a dingy wall
says “Cornhill;” and almost before he comprehends how that
can be, another sign tells him that he is in ““ Poultry,” and,
without his knowing how, he gets out of Poultry into
“ Cheapside,” and presently the dingy sign says “ Newgate
street,” and next it says ‘‘ Skinner street.” After Skinner
street comes ‘“ Holborn Hill,” and ‘‘ Holborn,” and ¢ High
Holborn,” and then ¢ Oxford street ”’—most respectable in
length—and after that ¢ Uxbridge Road ” and ¢ New Road.”
And these twelve different names are applied to one long
though not very straight street. And so ‘‘ Marylebone ” and
“ Euston” and ‘‘Pentonville” and *‘City” and ¢ Grand
Junction” roads are the several names of another single
street. Nor are these exceptions. Go where you will in
London, you will find streets that are long enowgh and
bustling enough, but you might grow gray before you could
master a knowledge of their names, and then find your les-
son but half learned. Woe to him who seeks to thread the
mazes of Liondon by night! He cannot, by any device other
than dependence upon such chance information, determine
the name of the street in which he walks. The street names,
dingy by daylight, are now utterly invisible. Could our New
Yorkers appreciate the advantage which they enjoy of street
names so placed as to bedistinctly visible by night as by day,
they might derive from it—as a Londoner would say—‘‘no
end” of satisfaction.

The Sun Cholera Mixture,

«“ More than forty years ago,” saysthe New York Journal of
Commerce,“when it was found that prevention for the Asiatic
cholera was easier than cure, the learned doctors of both
hemispheres drew up a prescription, which was published
(for working people) in the New York Sun,and took the
name of ¢ The Sun Cholera Mixture.” Our contemporary
never lent its name to a better article. We have seen it in
constant use for nearly two score years, and found it to be
the best remedy for looseness of the bowels ever yet devised.
Tt is to be commended for several reasons. It is not to be
mixed with liquor, and therefore will not be used as an
alcoholic beverage. Its ingredients are well known among
all the common people, and it will have no prejudice to com-
bat; each of the materials is in equal proportion to the
others, and it may therefore be compounded without profes-
sional skill; and as the dose is so very small, it may be car-
ried in a tiny phial in the waistcoat pocket, and be always at
hand. It is: Tinct. opii, capsici, rhei co., menth. pip.,
campho.

Mix the above in equal parts; dose, ten to thirty drops.
In plain terms, take equal parts tincture of opium, red pep-
per, thubarb, peppermint, and camphor. and mix them for
use. In case of diarrheea,take a dose of ten or twenty drops
in three or four teaspoonfuls of water. Noone whohasthis
by him and takes it in time will ever have the cholera. We
commend it to our Western friends,and hope that.the receipt
will be widely published. Even when no cholera is antici-
pated, it is an excellent remedy for ordinary summer com-
plaint.”

We can fully endorse the remarks of the editor of the
Journal of Commerce in reference to the excellence of the
above remedy. Many years ago, when the office of the
SCIENTIFIC AMERICAN was in the Sun newspaper building,
Fulton street, the cholera prevailed to an alarming extent;
this remedy was then employed at the Sun office for treat-
ment of compositors, pressmen, carriers, newsboys, or who-
ever happened to be attacked with the disease in the neigh-
borhood, and the number of cases was quite large. The
remedy was always used with success if administered in
time, and we then formed a high opinion of its value. It is
now well known among the druggists here and, by most of
them, kept on sale.

A NEW acid, termed acid of alorcine, has been extracted
from aloes by M. Weselsky.
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On the Bodies Associated with Biela’s Comet,
To the Editor of the Seientific American :

Did the different bodies moving nearly in the orbit of
Biela’s comet (1826 I) enter the solar system as a single
mass, or as a cometary group? The former alternative has
been hitlierto assumed. The latter, however, may perhaps
be found at least equally probable.

The hypothesis of a primitive cluster was proposed, with
some hesitation, in Nature, May 1, 1873. Let us now con-
sider, somewhat more in detail, the principal facts by which
it is supported.

1. It has been shown by M. Hoek, of Utrecht, that certain
comets, which have approached the sun singly, existed as
cometary systems in the interstellar spaces. Meteors and
aerolites are also believed to have sometimes entered the
terrestrial atmosphere as clusters. There is, therefore,
nothing improbable in supposing the bodies of the Biela
group to have been distinct and separate masses before their
orbits were changed into ellipses.

2. As there seem to be at least three comets and two me-
teor clouds now moving in orbits nearly identical, it is high-
ly probable that their united masses would have formed too
conspicuous an object to have entirely escaped observation.

3. Was the first comet of 1818, as suggested by Dr. Weiss,
connected in its origin with that of Biela, and, if so, canany
previous return be identified? The computed elements of
the comets, 1772, 1818 I, and 1826 I, are as follows:
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The elements of the first are by Gauss, and were obtained
by direct calculation, without any agsumption in regard to
the period. The observations, however, as well as those of
1818 I, were very imperfect, and hence the elements are 1i
able to considerable uncertainty. The resemblance is so
striking as to render it highly probable that the comet of
1818 is intimately related to that of Biela. It is also proba-
ble that the comet of 1772, which has been regarded as a
former return of Biela’s, isreally identical with that of 1818.
Thetwo dates of perihelion passage correspond to a mean
period of 2,400 days. The question may be decided by cal-
culating the perturbations between 1772 and 1806.

4. The comet whose discovery on the 2d of December,
1872, is due to Klinkerfues and Pogson, may be regarded as
still another member of the same family. Its perihelion
passage occurred nearly three months after the time pre-
dicted for that of Biela—a lengthening of the period which
it is impossible to explain by any known disturbing cause.

5. When several bodies with slightly different periods re-
volve in orbits nearly coincident, collisions must sometimes
occur between the various members of the group. If Biela’s
comet overtook, or was overtaken by, another of the same
cluster in 1845, their separation after partial impact may
have been the phenomenon observed at that epoch. The
meteoric showers derived from this zone are the following:
1798, December 7th; 1830, December 7th; 1838, December
5th—7th; 1850, November 29th; 1872, November 27th.
These dates appear to indicate the existence of two metecr
clouds; the first, third, and fifth showers having been de-
rived from theone, the second and fourth, from the other.
The division of the comet may have resulted from its colli-
sion with one of these meteoric masses.

6. If we trace back the positions of Jupiter and Biela’s
comet, we shall find that they were in the vicinity of each
other about September, 1784. This is the most recent date,
previous to the apparition of 1772, at which they could have
been in close proximity. That the members of this comet-
ary cluster were at that time thrown into their present or-
bits seems probable from the fact that they have not yet be-
come widely separated, as must have been the case if they
had made a considerable number of revolutions. It is also
worthy of remark that the earliest observed star shower de-
rived from this source occurred less than 80 years since;
whereas the meteors connected with the comets 1866 I and
1862 III may be traced back to the ninth century of our era.

Bloomington, Ind. DANIEL KIRKWOOD.
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Professor Haeckel on Embryology.
To the Editor of the Scientific American:

In your issue of June 7, 1878, is a criticism upon Professor
Haeckel’s investigations concerning the embryology of man.
Your correspondent, in his article, says, ‘¢ certain theories ”
of Professor Haeckel’s; while the Professor, in his article,
uses the words ‘‘ the following facts,” ete. It is evident that
J. L. has not a right understanding of the Professor’s ideas,
or, if understanding them, has an utter want of toleration.
The Professor says nothing of ‘“ forming quorums, or nom-
inating committees.” But in a clear and concise manner, he
sets forth the results of his investigations. J. L. may be
very witty or keenly sarcastic when he speaks of ‘‘monkeys
and winged individuals clothed with hair or feathers as the
case may be,” etc. But if he will look at the works of crea-
tion, he will find that theimmutable laws of Nature invariably
grow hair or feathers where “ circumstances demand it.”
But there are exceptions to all rules, and in some cases there
is a demand for common sense which Nature has failed to
supply.

There must be evidence before belief, and there must be
scientific investigation into the unknown, theory, before facts

can be established. It does not follow that scientists do not
acknowledge the Supreme Being because they do not use His
name in every other line they write. The scientific man sees
certain actions of the elements around him, which action
begins in the yet invisible; and, as it emerges to the vision, it
takes the form of man or monkey, according to the combina-
tion of the element producing the form visible. In the in-
vestigation, the scientist finds that everything in Nature
works harmoniously. And because he will not deny what
he can see, and look for the cause of causes, which he might
do ad snfinitum, J. L. flies to the rescue of theology,
evidently thinking that 'of more importance than a right
understanding of the laws of creation, through which knowl-
edge, only, can we ever have a correct understanding of our
being and our Creator. If every scientific investigator on
the globe were to acknowledge God as the prime cause of all
created things, it would not strengthen their deductions in
the least, or give the facts any firmer foundation.

The cell theory has been under investigation for fifty years,
by learned men of all countries; and such investigation has
established the fact that all matter is made up of cells or
atoms. In the last fow numbers of your paper, it has been
conclusively shown by our honored Agassiz that the cell
theory is correct.

One glance through a good microscope ought to convince
the most skeptical. It is possible thatJ. L. might become an
nnreasonable person should he look through the microscope
and see what the investigations of fifty years have broughtto
light. T have read of an instance where a person (I suppose
“ reasonable ) refused to look through a telescope, lest he
should see what he had denied to be true. The same spirit
has followed the scientific investigator from Galileo down to
the present day. All matter is governed by immutable law,
and every created form is of necessity formed to suit the cir-
cumstances of the thing created; different combinations of
the elements producing different forms. J. L. claims that,
“if the same elements which form the monkey and plants
combine to form man, we should look for the original reason-
ing power in them.” It is claimed by some that man is an
epitome of the universe. I should infer from that that all
the elements are combined in man. A want of the same
combination makes the monkey. Thevery lawsof combina-
tion forbid the reasoning man to look for complete reasoning
faculties in anything below him; but, in proportion as the
elements which make the reasoning faculties are combined
with the other elements, these reasoning faculties are ob-
served. There are born human beings that have less reason
than monkeys. As all matter is made up from the elements,
it is self evident that every form is a combination of certain
elements. I have no doubt that the chemist will be able, in
the future, to show why such a difference exists between a
Daniel Webster and the idiot Emerson, and why the same
elements should produce a man or a monke. In the chem-
ical laboratory, the chemist finds that the same combinations
invariably produce the same whole. Common alcohol is
composed of C, Hg O,, while C, H, O, produces acetic acid.
Thus an exchange of two parts, between H and O, makes
a different body.

I fail to see, in J. L.’s letter, one word of argument, sup-
ported by fact, against the facts of Professor Haeckel. In
this age of reason, railing at men of science or the expression
of thought only serves to bring contempt upon him who
indulges in it. J. L.’s article has failed to show even a
microscopical proof against the article of Professor Haecker-

Bridgeport, Conn. A M. W,

Deep Sea Eoundlngs.
To the Editor of the Scientific American :

In your issue of May 81, you describe an invention for
deep sea sounding without a rope, made by the brother and
nephew of the late Professor Morse, and you add the follow-
ing remark : ¢ This sounding instrument requires no line,
and is, we believe, the first of the kind ever invented.”

S In 1833, the writer invented and made an
/ instrument, for deep sea sounding, to oper-
ate without a line. It consisted of two me-
tallic balls, the one, A, hollow, the other,
A/, solid. They were each provided witha
few links; and to those of the solid ball a
lever, B, was attached by which the two
balls were readily connected or disconnect-
ed. When connected and descending in the
water, the long, thin, and broad end of the
lever, B, would be raised to a position that
would keep the balls connected ; but when
the solid ball reached the bottom, the lever
would fall and disconnect the upper ball,
which would return to the surface. The
depth would be determined by the time re-
quired for the ball to sink and return to the surface. It was
my belief that the apparatus would descend at a uniform
rate of speed after the first yard or two, and that the light
ball would return in like manner. It would only be necessa-
ry toknow how much timeis required for an hundred feet,
to know how much would be required for a thousand or ten
thousand feet. I experimented with the instrument, so far
as I could in a country place, to determine this theory, which
I believe to be correct. The invention was noticed at the
time by a local paper, the York (Pa.) Gazette. R

Springfield, I1L

THE yearly meeting of the British Association for the Ad-
vancement of Science, under the presidency of Mr. Joule,
takes place at Bradford, England, on the 17th of September
next. The American Association, Joseph Lovefield, Presi-
dent, meets at Portland, Maine, August 26th.
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SUCCESSFUL LAYING OF THE FIFTH ATLANTIC CABLE.

The submergence of the fifth telegraph cable under the
Atlantic ocean was begun on Monday, the 16th of June,
1878, by the departure of the Great Eastern from the coast
of Ireland, fcr Heart’s Content, Newfoundland, which port
she reached June 27, paying out the cable over her stern as
she proceeded. Only eleven days were occupied, during
which seventeen hundred nautical miles of telegraph cable
were laid. This is rapid work. The experience gained with-
in the past few years in the construction and of laying sub-
marine cables, and the facilities afforded by novel machinery,
relieves the business of all substantial difficulties. Telegraph
cables can now be laid under the ocean with apparently as
much ease and certainty as land lines can be erected.

Eleven days is not a long trip for a passenger steamer in
crossing the ocean.

The success of the Great Eastern suggests the possibility
of providing our ocean steamers with means of constant tel-
egraph communication with the land throughout their voy-
ages. From day to day, during the recent passage of the
Great Eastern, the public was supplied with intelligence of
the ship’s progress, and this while she steamed along as
rapidly as many of the Atlantic steamers are accustomed to
do. TIsit beyond a reasonable probability that some inge-
nious inventor will yet discover a method of making an ex-
tremely light but strong cable, which any vessel may easily
carry and unreel or take up as she sails? We commend the
subject to those who are desirous of obtaining fame and for-
tune by the exercise of their mental comet-seekers in this
direction.

The first Atlantic cable was . laid down by the British war
ship Agamennon and the American ship Niagara in 1858.
Each vessel took on board one half of the cable, sailed to
mid-ocean, spliced ends, and departed, one for Ireland, one
for Newfoundland. The cable was successfully laid, but
its construction was defective, and it ceased operation after a
few messages had been exchanged.

The second “cable was laid by the Great Eastern in 1865 ;
but before the voyage was completed, the cable broke and
was lost.

The third cable was laid in 1866 by the Great Eastern with
success, and the second cable was, by the same vessel, also
picked up and completed.

The fourth or French cable, from Brest in France to New-
foundland, was laid in 1869 by the Great Eastern.

"The fifth cable, as already stated, is the one just put down.
The cable consists of seven fine copper wires, insulated in
gutta percha covered with jute yarn, and sheathed with wire
and hemp, which is passed through Clark’ssilica compound,
an excellent preservative.

The Xartford Steam Boiler Inspection and

Insurance Company.

The Hartford Steam Boiler Inspection and Insurance Com-
pany makes the following report of its inspections in the
month of May, 1873:

During the month, 1,044 visits of inspection were made,
and 2,165 boilers examined, 2,024 externally and 910 inter-
nally ; 210 were tested by hydraulic pressure. The number
of defects discovered in all was 973, of which 210 were re-
garded as dangerous. The defects in detail were as follows:

Furnaces in bad copndition, 88—4 dangerous; fractured
plates, 68—37 dangerous; burned plates, 51—14 dangerous;
blistered plates, 174—82 dangerous; deposit of sediment,
161—18 dangerous; incrustation and scale, 141—19 danger-
ous; external corrosion, 68—13 dangerous; internal corro-
sion, 28—13 dangerous; internal grooving, 38—4 dangerous;
water gages defective, 28—4 dangerous ; blow-out defective,
12—4 dangerous; safety valves overloaded, 21—16 danger-
ous; pressure gages defective, 167—13 dangerous; boiler
without gages, 1—dangerous; deficiency of water, 11—6
dangerous; braces and stays broken, 46—14 dangerous;
boilers condemned as unsafe to use, 10 ; mud drum con-
demned, 1.

Hiram Powers.

The most celebrated of contemporary American artists,
Hiram Powers, died at his residence in Florence, Italy, on
June 27, aged 68. He was a native of Woodstock, Vt.; and,
believing in his own ability as an artist, he quitted a mechan-
ical trade and obtained an appointment at a museum at Cin-
cinnati, where he remained seven years. By the liberality of
Mr. Nicholas Longworth, he was enabled totravel to Florence
to study; and his career there was first signalized by the
production of his statue of “Eve,” a work which at once
placed him in the front ranks of the world’s genius. His
*“ Greek Slave,” exhibited at the London Exhibition of 1851,
is probably the best known of his works, not only for beauty
of expression, but for the vivid animation with which the
marble was endowed. His productions are numerous, and
have been eagerly sought for bytheart patrons and amateurs
of both worlds.

Mr. Powers was also an ingenious inventor. Amongother
devices produced by him was a sculptor’s file, in which were
arranged, between the serrated cutting edges, holes through
which the marble dust could pass away so as not to clog up
the_tool.

. o

A COLORADO paper gives a very graphic acceunt of the de-
scent of Clear Creek, through the cafion, with its cliffs two
to three thousand feet high, by a couple of boys in an open
boat. They are reported to have made a distance of one
hundred and forty miles in two hours’ time, shooting over
falls and rapids of from ten to sixty feet in hight, finally
bringing up safe on a sand bar, with the boat half full of
water,
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{IMPROVED PORTABLE DUMPING CAR.

Our illustration represents a recently invented portable
dumping car, which possesses the advantages of simplicity,
capacity, and ready facility of transportation. It isadapted
to carrying earth from excavations, or for the building of
embankments, or any similar purpose necessitating the car-
riage of material from one locality to another.

The containing portion is constructed to hold one cubic
yard of earth, and is pivoted, by central lugs upon its ends,
to the slotted metal extremities of the bolsters, A. Attached
to either end of the receptacle is a segmental shaped bar or
plate, BB, which passes through
a guide, C, on the bolster, and
ig secured therein, holding the
car in an upright position by
means of a pin. The bolsters
are attached to the quadrilateral
frame, which is supported upon
trucks, and has handles formed
upon the ends of its two longi-
tudinal bars. Suitable metal
braces, D D, extending fromthe
cross piece to the bolsters, are
provided to insure strong con-
struction. The trucks are de-
signed to carry the device over
ordinary portable rails which
may be laid down wherever de-
gired.

Inusing the apparatus,alarge
number of carsmay be coupled
together, by the hooks shown,
and drawn by a single horse,
their light construction and
small weight enabling a great
quantity of material to be thus
transported. From any point
on the route the car may be
lifted from its track, by hand,
by the aid of the handles, and
thus carried bodily to any re-
quired locality. To dump the
load, it isonly necessary to with-
draw the pins which confine the
curved bars, B, when the body
is readily pushed over on its pivots to either side of the track
into the position shown by the dotted lines. . The lower por-
tion of the receptacle, when thus turned, rests against and
is supported by one side of the bolsters.

Patented April 15, 1873. For further particulars address
the inventor, Mr. Henry J. Peters, Box 253, Quebec, Canada.
THE TANITE COMPANY’S EMERY GRINDER “E.”

This is claimed to be the largest, heaviest, and most solid
emery grinder yet put on the market,
which, while running such large wheels,
attains proper speed without jar or tremor.
The special advantage due to the use of
large wheels is illustrated in the engrav-
ing, which shows wheels 24 inches in di-
ameter, with a stove rest across the side of
one of them. This use of a long rest
across the side of a wheel of large diame-
ter enables theworkman to accurately edge
on square large plates or long bars. The
rest arms, the reversibility of which is
shown in the engraving, allow of the rests
having unusual variation in hight.

The feature which especially distinguish-
es the Tanite Company’s emery grinder “E,”
from others is that the frame, instead of
being composed of one solid casting, con-
sists of two side frames, strongly arched,
and connected by heavy iron bolts. This
allows of the machine’s being constructed
of any desired width. The grinder ismade
in various forms—to carry one wheel, cen-
terhung, two wheels overhung, five or
more large wheels hung between boxes,
and also with side frames set four feet
apart, wheels so separated that two men
can use the same machine at once, hand-
ling large stove or other plates without
interference. This device is manufac-
tured by the Tanite Company, Strouds-
burg, Pa.

<
¢

Overhead Telegraph Cables,

One of the things which attract the at-
tention of a New Yorker visiting London
is the telegraph cable stretched over the roofsof the houses
in many directions. There are few of the single wires which
are so common in New York, and none of those street nuis-
ances the telegraph poles. Many wires are packed together
with insulating material, and thus formed into a cable; but
as the wires are slender (and presumably of copper), and the
insulating materialis soft, the cable requires support at short
distances. To this end a steel sustaining wire is first put up,
and from this tke cable is suspended.

—_—

Experiments with Xce,

If two lumps of ice be pressed together, they will be
welded at their points of contact. Faraday having commu-
nicated this observation to Tyndall, the latter took a hollow
steel cylinder, put in some snow, which he compressed with

a piston fitting tight, and thus obtained a cylinder of trans-
parent ice. In the same way two pieces of solid ice, if sub-
jected to pressure in a mold of any shape, will come out in
that precise form. Professor William Thomson explains
this by saying that by pressure the points in contact are
liquefied, that the water thus produced has rendered latent a
portion of the caloric of the surrounding ice, whereby the
temperature falls below zero; and that,consequently, as soon
as the pressure ceases, this water freezes again. Both M.

Helmholz and Professor Tyndall accept this explanation;
only the latter finds it so far insufficient that it does not

PETERS' PORTABLE DUMPING CAR.

take into account the air contained in the water. He also
describes the following experiment of his: ' Having put a
lump of ice into hot water, he submerged it by pressing it
down with another piece of ice. Notwithstanding the all
but infinitesimal pressure exercised, the two lumps instantly
froze together. Again, it is well known that two floating
bodies wetted with water will attract each other. Now, if
they be two lumpg,of ice swimming on hot water, they will
join and coalesce at once. When the bridge thus formed

THE TANITE COMPANY'S EMERY GRINDER “E”

has melted away, they will again separate, then meet and
freeze together again, and 8o on, as long as there is any ice
left. He concludes with mentioning an experiment made by
M. Duppa, the upshot of which is that ice may be pressed
into any shape—that of a statuette, for instance; a plaster
cast may ihen be taken of it; and when the ice has melted
away inside, there remains a hollow mold into which any
metal may be poured. Professor Helmholz replies that the
non-conducting property of ice is an objection to the supposi-
tion that the caloric set at liberty by pressure can spread
into the ice, and that great obscurity still prevails on the
question,

«@»r-
A 4

THE price of nails, by the keg, haslately fallen from $5.50
to $4.75.
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The Resources and Productions of Norocco,

Under this heading we find, in the Bulletin du Musée, the
following interesting facts regarding the above mentioned
country, derived from the minutes of the Artistic, Literary,
and Scientific Club of Antwerp:

As regards mineral wealth, gold is often found superfi-
cially disseminated, united with quartz and limestone, some-
times in grains but generally in thin scales. Native silver
is obtained in the province of Soos, with the gold, and also
with galena. The Sultan has absolutely forbidden the ex-

traction of either of the above precious metals, and reserves
the right for his own benefit;
but in spite of the restrictions
and severe penalties, the Arabs
succeed in stealing large quan-
tities. Copper is very abundant,
notably in the suburbs of Te-
tuan and Taroudant; the in-
habitants work the mines with
,great ability, notwithstanding
their rude and primitive me-
thods. Iron exists in immense
deposits, there being a moun-
tain, Djibel Hadrid, said to be
formed entirely of the ore. Lead
is found principally in the state
of galena, and tin has Leen dis-
covered in small amounts, both
metals being obtained from the
mountains of Tedla. Rock salt
is derived from the same locali-
ty, and large quantities of ma-
rine salt are obtained, almost
* without labor, on the shores of
= the salt lakes. Niter is also
—— found to a small extent, and a
" peculiar kind of clay called
ghasoul exists in the northern
part of the country, which is
largely employed asa substi-
tute for soap.

Gum is exported to Manches-
ter, England, for cloth- printing
purposes. Inthetextile indus-
tries, the American agave or
aloe furnishes a material for the manufacture of cord and
various tissues. Attempts made to grow cotton have suc-
ceeded, but for some reason have not been continued, the in-
habitants preferring to purchase their fabric of this substance
from English makers. Wool is probably the staple article
of Moorish commerce, amounting to one quarter of the entire
export of the country., The best varieties are those of Dar-
El-Berda and Rbat, where the French have a monopoly of
the industry, ~ Seventy to eighty dollars per 2,200 pounds is
the usual selling price of the best wool, of
which, with the exception of that used for
making the magnificent carpets for which
Moorish looms are celebrated and the ‘ hailk”
or Arab cloak, very little is employed in the
country.

Goat skins, under the name of ‘“ morocco,”
are exported all over the world, and serve an
innumerable variety of purposes. Within the
country, they areemployed solely in the man-
ufacture of the peculiar shces of the people.
The skins are sold principally during the
months of May and November at from 3 to 6
dollars a dozen, according to size.

Leeches, formedical uses, are largely found
in ponds between Tangier and Rbat. They
are in color either green or black, the latter
selling at six dollars and the former at five
dollars per thousand; they are forwarded to
the markets in boxes of wetsand, containing
five thousand each.

The remainder of the productions of the
country include ox hides, wax, honey, and
ostrich feathers, about a quarter of a million
dollars worth of the latter being yearly sold
at Mogador.

~ -G
'the Dead Preserved like Wax.

The Brunetti method for the preservation
of the dead consists of several processes:
1. The circulatory system is cleared thorough-
ly out by washing with cold water till it is-
sues quite clear from the body. This may
occupy two to five hours. 2. Alcohol is in-
jected so as to abstract as much water as pos-
sible. This occupies about a quarter of an
hour. 8. Etheristheninjected toabstract the fatty matters.
This occupies two to ten hours. 4. A strongsolution of tan-
nin is then injected. This occupies for imbibition two to
ten hours. 5. The body is then dried in a current of warm
air passed over heated chloride of calcium. Thismay occu-
py two to five hours. The body is then perfectly preserved
and resists decay. The Italiansare said to exhibit specimens
which are as hard as stone and retain the shape perfectly
and are equal to the best wax models.

A more simple form of preparation for injection, well
suited for anatomical purposes, consists of glycerin, 14
parts; soft sugar, 2 parts; nitrate of potash, 1 part. It is
found that, after saturation for some days in this solu-
tion, the parts become comparatively indestructible, and
change neitlierin size nor figutre,
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COMPOSITE SHIP CONSTRUCTION.

MCLAIN’S SYSTEM

Having already presented a brief outline of the process | differs from the foregoing in that the keel, stem, sternpost,
of iron ship construction, extracted from the pages of Wil- | frame, and outer plating of the ship are the same as those
son’s “ Ship Building,” recently published by Messrs. John|of an ordinary wooden vessel, but instead of the ceiling or

Wiley & Son, of this
city, we again revert to
the same work for the
following interesting
particulars regarding
the construction of ves-
sels on the composite
gystem. The chief ob-
ject of this method is
to combine the strength
of the iron ship with
the capacity of being
coppered afforded by
the wooden vessel.
Special attention is re-
quired to see that the
iron is completely in-
sulated or cut off from
electrical communica-
tion with the copper
used in the structure;
and owing to the differ-
ence in the expansion
of wood and iron by
heat, it has been found
best to make all pieces
which lie fore and aft
of wood, and all those
resting athwartshipe,
vertically or diagonal-
ly, of iron.

JORDAN’S SYSTEM

GRANTHAM’S METHOD OF SHEATHING IRON SHIPS
is as follows: Outside the iron skin are riveted angle iron
ribs, the projecting flanges of which are dovetail in sec-
tion.

Qb SEs
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McLAIN'S METHOD OF COMPOSITE SHIP BUILDING.

inside planking being composed of wood, it is constructed of

of composite ship building is that most generally practiced. |iron, united all round at the bottom and ends of the struc-
The whole outer skin, including keel, stem, sternpost, and | ture, and made thoroughly water-tight, forming a complete

inner skin.

Figs. 1, 2, 8, and 4 are sections of a composite
vessel built on this .principle. @ @ @ @ is the outer
wooden packing, b the frame timbers, ¢ wooden
flooring inserted between the frames, d the angle
iron frames riveted all round to the outside of the
iron ceiling, e. Fig. 1 is a horizontal seciion of
broadside, Fig. 2 a vertical section of the same at
z, Fig. 8 a transverse section of keel, etc., and Fig.
4 a horizontal section of the broadside.

SCOTT’S SYSTEM
consists in making the frames of T iron instead of

"angleiron, all fore and aft the ship. Being stronger
they are consequently spaced further apart. Be-

twixt the frames are fitted chocks of teak bolted
with iron bolts and caulked throughout. Over

these chocks and over the
frames is wrought the outside
planking, which is fastened, as

SCOTTS' METHOD OF CONSTRUCTING COMPOSITE SHIPS.

planking is of wood, arranged as in the skin of an ordinary
wooden ship, and the framework inside is of iron.
fastening skin and frames together are of galvanized iron,
and their outer ends are countersunk in holes of such a depth
that the iron bolts can be electrically insulated from the cop-
per sheathing by plugging the holes with pitch or other suit.

able non- conductor.

shown in the engravings, Figs.
5 to 8, by brass bolts, which
pass through the chocks and
plenking. With existing ap-
pliances, the frames fore and

aft are somewhat more difficult

posed piece of iron.

The inner gkin is coated with pitch, and the spaces

between the dovetail
flanges are filled by
packing and wedging
into them short pieces
of plank. The outside
ribs, with their wood-
en filling, rise to a
short distance above
the water line, and the
upper edge of the fill-
ing is guarded by a
longitudinal angleiron.
The outer surface of
the filling having been
payed with pitch, a
complete wooden
sheathing, about one
and a half inches thick,
is put on and fastened
to the filling pigces
with mixed metal nails,
which should not pass
through those pieces.
This is also pitched
and afterwards sheath. .
ed with copper or
mixed metal in the
usual way, care being
taken to keep the metal
sheathing two or three
inches from any ex-

Figs. 15, 16, and 17 show different sections of a vessel thus

gheathed.

4D
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Domestic Economy of Fuel.

Captain Douglas Galton,in ar interesting article in the
Journal of the Society of Arts, calls attention to the need of
new inventions in devices for cooking, whereby the great
waste of fuel now experienced in the best of our stoves and

ranges may be prevented.

The question of saving fuel for cooking purposes, he says,
is even more important than economy in warming; because
cooking is an operation required every day in the year, and
the waste of fuel in cooking is even more considerable than
in warming. To realize the question of economy of fuel, it
i8 necessary to consider,’in the first place, what a given

quantity of fuel is capable of doing.

One pound of coal should raise from fifty to sixty gallons
of water from 45° to 212°; and, when raised, very little fuel

to set to thefigure of the ship

than frames of angle iron ; but,

on the other hand, the number
of frames to be set is less than
in the ordinary method ofbuild-

ing composite ships. Thus in a I
vessel 200 feet long, the num-

ber of frames would fewer by at 1éast twenty. Fig. 8 shows
the construction in an extreme case, and Figs. 9 to 12, refer-

ring to other systems, are added for-the purpose of compar-
ison.

DAFT’S METHOD OF SHEATHING IRON SHIPS,
with copper, mixed metal, or zine, is as follows: The inner
layer of the iron skin consists of narrow
strips of plate merely wide
enough to make lap joints

i o] : O _O
0°0%% % o

DAFT'S CONSTRUCTION AND SHEATHING OF IRON SHIPS.

with the outer layer, and to
leave a groove, between the

is required to maintain it, in & properly constructed boiler,
at that temperature. The total amount of water, at such a
temperature, used daily in an ordinary middle class house,
does not exceed thirty or forty gallons; and therefore, if the
boiler were made so as to absorb as much heat as possible,
the hot water used in an ordinary middle class house, with a

edges of each pair of outer

plates, about as wide as the

plates are thick. Into this

groove is placed a filling of
teak or ebonite, a compound
of india rubber and sulphur.
Outside the platingis a layer
of tarred felt about one
quarter of an inch thick, ap-
on which the sheathing is
laid and fastened with
sheathing nails of the same
metal,driven through the felt
into the fillings. Intermediate
fastenings are obtained, if
required, by inserting ebon-
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ite plugs into holes drilled

in the iron plates and driv-

ing sheathing nails into them.
Fig. 13 shows this ar-
rangement, the black lines

being the filled portions be-
tween the plates. Fig. 14 is
an enlarged section through
a gheathing nail.

© 1873 SCIENTIFIC AMERICAN, INC

GRANTHAM'S METHOD OF SHEATHING IRON SHIPS,
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family of ten or twelve persons, ought not, with thorough
economy,to consume more than one sixth of a tun of coals in
the year. Count Rumford shows in histreatise that 25 1bs. of
bread ought to be baked with one pound of coal,and that 100
1bs. of meat should be cooked with 2% 1bs. of coal. If,therefore
we fully utilized our fuel, it is clear that, in the preparation
of our food and hot water for domestic purposes, 1b. of coal
per head of the population ought to be a sufficiert daily al-
lowance, which would be equivalent to one twelfth of a tun
per annum ; and in Jlarge households even less than that
quantity ought to suffice. I do not suppose that we shall
ever attain to this minimum of consumption, but it is well
to consider what the standard is, so that we may not rest
satisfied till it has been much more nearly approached than
hitherto.

The three main parts of the ordinary cooking apparatus
are the oven for baking and roasting, and the boiler, and the
hot plate. If-the boiler is to be of the form most effectual
in saving fuel, the flame and gases from the fire should play
under and round every part of it.

Then, as regards the oven. The baker’s oven of firebrick,
in which the fire is made inside the oven and the whole heat
retained in and reflected back from the sides and top and
bottorp, is a very economical instrument when in continual
use. With iron ovens, attached to a kitchen rdnge, the case
is different. An oven which roasts requires a temperature
of from 400° to 450° at least. Therefore, to maintain this
temperature, the gases must pass off into the flue at a tem-
perature even higher; when the oven is a roaster, a consid-
erable volume of air is being continually passed through it
to carry off the steam from the meat. This air, if admitted
cold, as is the case with many ranges, acts so as to cool
down the interior, and therefore additional fuel has to be
consumed to counteract this cooling down process. Hence,
it is desirable to utilize some of the heat, which passes
off, at above 450°, into the flue, for the purpose of rais-
ing the temperature of the air to be admitted into the
.oven.

The hot plate is thethird of the most important parts of the
modern close cooking range. In its present shape, the hot
plate wastes an enormous amount of heat. Itis waste-
ful, because it radiates the heat largely : because the appli-
cation of heat to the saucepans is only through the bottom
of the saucepans, and the bottom of the saucepan is not
always in immediate contact with the flame, but is fre-
quently allowed to receive the heat through the medium of
the cast iron hot plate, which is a very moderate conductor
of heat. Just consider what the difference of effect is. The
heat of the flame, if directly acting on the bottom of the
saucepan, would be 1,200° Fahr. ; but, unless the hot plate is
red hot, probably not above 450° will pass through, but the
heat in the flue which heats the hot plate will be at 1,200°,
and thespare heat from the flame will be wasted up the
chimney.

It is evident from the foregoing that, although hundreds
of stove and range inventions have been made, there is still
room for a new and better series of devices whose merits
are to consist in their economy of fuel.

—_—  ———ea—
A NEW THERMO-ELECTRIC BATTERY.

When a bar of bismuth is soldered to one of antimony in
the form of a < and the point of junction warmed, an elec-
tric current is set up, which may be increased by augmenting
the pairs of the combined metals.

A new form of this battery, recenily invented by Mure
and Clamond, consists of 60 pairs, made of iron and lead,
and the electro-motive power is equal to two Bunsen ele-
ments. By the use of 39 gallons of gas, about 2 drams of
copper were precipitated in an hour, the surface of the elec-
trodes being 11 square inches, and their separation from one

-another 04 inch. The cost of depositing 2% lbs. of cop-
per by this battery, in Paris, where gas is sold at 3 cents per
35 cubic feet, would be $2.36.

The largest battery which has been as yet constructed up-
on this plan consists of 150 large pairs, and has an intensity
equivalent to 5 Bunsen cells of medium size. A battery of
560 small pairs arranged for tension have an intensity equal
to 60 Daniell cells. In both cases, the gas consumed is
about 210 gallons per hour.

THE SOUTHERN CANAL.

A correspondent, P. K. McM., alludes to Professor Colton’s
lecture on a proposed canal to connéct the Mississippi with
the Atlantic, printed on page 876 of our volume XXVIII, and
asks:

‘“ Has your attention ever been called to the fact that the
head waters of the Tombigbee are only 8 miles from Bear
Creek, a large stream that runs into the Tennessee ?

From Fulton, Atawamba county, Miss., to Bear Creek is
only 8 miles, over an undulating country; from thence to
the Tennessee river is 15 miles, down a creek that is nowhere
less than 50 feet wide, with from 2 to 3 feet of water in the
summer time and no fall worth mentioning.

Please look at it. We are agitating it now down here;
and if the West wants as great a market for her productions
as the Georgia canal would give her, at one tenth the cost,
let her turn her eyes this way. By this route, too, corn could
be laid down in Montgomery for 16 cents a bushel. All the
advantages that would accrue to Alabama by the other route
would also be afforded by this.

This canal would supply the richest part of Alabama (the
cane brake belt) with a direct line to the West. It is also to
be noticed that Bear Creek enters the Tennessee. below Mus
cle Shoals.”

NEW BOOKS AND PUBLICATIONS.
LANDSCAPE ARCHITECTURE, as applied to the Wants of the
Great West; with an HEssay on Forest Planting on the
Great Plains. By H. W. 8. Cleveland, Landscape Archi-
tect. Price $1.50. Chicago: Jansen, McClurg & Co., 117
State Street.

We have here an excellent treatise on an interesting and important sub-
ject,which may be read with profit by all who are building, planting, and
laying out gardens and parks. The second part of the work, on the subject
of forestplanting,is especially valuable,the question of the effect of forests
on the humidity of the climate being well explained and commented upon.

COMETS AND METEORS, their Phenomena in All Ages, their
Mutual Relation, and the Theory of their Origin. By
Daniel Kirkwood, LL.D., Professor of Mathematics in
Indiana University, and Author of “Meteoric Astronomy.”

The author, well known to all readers of the SCIENTIFIC AMERICAN,

Nature, and many other contemporary journals, has here given the world

some light on the vexed question of the origin of comets, which, coming

from an undoubted authority, will be welcomed by all students of
astronomy.

THE SPECTROSCOPE AND ITS APPLICATIONS. By J.Norman
Lockyer, F.R.S. Price $1.50. New York and London:
Macmillan & Co.

This elegant little volume contains three lectures, delivered by Mr. Lock-
yer, in 1869, betore the Society of Arts, and carried down, by considerable
additions, to the present time. The book is copiously illustrated, and is
intendedas an introduction to the wholescience of spectroscopy, which has
been exhaustively treatedin the large work of Professor Roscoe.

DECISIONS OF THE COURTS.

United States Circuit Court==District of Maine.
PRESERVED GREEN CORN PATENT.—JOHN W. JONES et@l. ¥3. R. K. SEWALL,
Administrator.
CLIFFORD, J.;

Inventions lawfully secured by letters patent are the property of the in-
ventors, and as such the franchise and the patented product are as much
entitled to legal protectien as any other species of property, real or per-
sonal. They are, indeed, property, even betore they are patented, and con-
tinue to be such, even without thatprotection,until theinventorabandons
the same to the public, unless he suffers the patented productto be in pub-
lic use or on sale, with his consent and allowance, for more than two years
before he files his application for a patent. (5 Stat. at Large, 123; 5 Ibid.,

354.) .

On the 8th of March, 1853, Isaac Winslow, of Philadelphia, filed in the P at-
ent Office an application for a patent for ‘“‘a new and improved mode of
preserving green corn. The ?Pn cation was rejected by the Patent Office,
which for nine years persisted in its errroneous decision. *

On the 18th of February, 1872, the inventor filed in the Patent Office a new,
application for a patent, referring to the fact that his prior application, as
modified, was rejected, and renewing the prayer that letters patent might
be granted te him for the entire improvement. *

Four severalletters'patent were granted *asfollows: 1. No. 34,928, dated
April 8,1862, for a new and useful improvement in preserving Indian corn
in the green state. 2. No. 35,274, dated May 13, 1862, for a new and useful
improvement in preserving green corn. 3. No. 35,346, dated May 20, 1862,
for a new and useful imgoved process of preserving green corn. 4. No.
86,326, dated August 26, 1862, for a new and useful improvement in the pro-
cess of preserving green corn, *

The method of manufacturing the product is substantially as follows:
Select a superior quality of sweet corn, in the green state; remove the
kernels from the cob by means of a curved and gaged knife, or other suita-
ble means; pack the kernels in cans, and hermetically seal the latter so as
to prevent evaporation under heat or the escape of the aroma of the corn,
When packed the cans of corn are to be exposed to steam or boiling heat
for an hour and a half, then puncture the cans, and immediately seal the
same while hot, and continue the heat for two hours and a half longer.
Afterward the cans may be slowly cooled in a room at the temperature of
seventy to a hundred degrees Fahrenheit. lndian corn thus packed and
treated, the patentee states, may be warranted to keep in any climate.
Being preserved in its natural state, as near as possible, it retains the pecu-
liar sweetness and flavor of fresh green corn right from the growing field,
and it is only necessary to heat the corn in order to prewre it for the table,
asit is fully cooked in the process of preserving. hat the patentee
claims in that case is—

The described new article of manufacture, to wit, Indian corn, when pre-
served in the green state without drying the same, the kernels being re-
moved from the cob and packed in cans hermetically sealed and treated
gubstantially in the manner and for the purpose set forth in the specifica-

1

on.

The second patent purports to embody an invention for a new and useful
improvement in preserving green corn, or, in other words, the patentedin-
vention is for the process of manufacturing the new product described and
patented in the first mentioned letters patent.

Two other patents are set forth in the bill of complaint, but it is clear
that the patents are each for the new and useful improvement in the pro-
cess of preserving green corn, and thatthey severally embody substa ntially
the same invention as that described in the second patent.

The third and fourth patents described in the bill of complaint are void.
More than one patent for the same invention cannot be legally issued by
the Commissioner, but the irregular issving of the second patent cannot
impair the right of the patentee under the first patent,1fit was valid at the
time it was granted. Tested by these rules of decision, it is quite clear that
the bill of complaint as to the third and fourth patents must be dismissed,
but that the complainants are entitled to a decree for an account and for
aninjunction for the infringement of the first and second patents, unless
the defenses, or some one ot them set up by the respondent,are sustained.

Thke first defense is tnat the patentee 18 not the originaland first in ventor
of the respective improvements. *

Evidence was introduced by the complainants, of the most satisfactory
character, sShowing that the patentee, Isaac Winslow, of Philadelphia, dis-
covered the patented process of preserving green corn eerly in the year
1842, and that he made successful experiments in reducing his invention to
practice at Westbrook, in the State of Maine, during the latter part of the
summer or in the early part of autumn of that year, leaving no doubt that
the process discovered was the same as that described in the second pat-
ent, on which the suit is founded. *

Much examination, in detail, of the parol proofs introduced by the re-
spondent, to show that the patented process was known or used in the

nited States before the early experiments made by the patentee,may well
be omitted, a8 1t is not pretended, nor can it be, that any other person, res-
ident in this country either before or sincethat time, ever invented such a
process ; and a careful scrutiny of the evidence given by those witnesses as
to what was in fact done by the several deponents will show that no one
of them ever preserved any green corn, in the mode of ogemtion substan-
tially described in the specifications of the patents, until the witness,in
some way and to some extent, became acquainted with the process of the
patentee, either from rumor or from some one who had assisted the pat-
entee in making those experiments, and in mostcases not until years after
the invention was made, and in some cases long after the patentee had
filed his application forletters patent in the Patent Office. *

Beyond all doubt, the patentee was the original and first inventor of the
process in the United States, and sufficient anpears, even in the proofs in-
troduced by the respondent, to convince the court that thefirstknowledge
which those witnesses ever had of the patented process was procured, di-
rectly orindirectly—as by report or rumor—from persons residing near the
place where the experiments of the patentee were made, or who had at
some time been the employees of the inventor and had assisted in his ex-

eriments.

v Next the respondent insists that the process described in the English pat-
ent to Peter Durand supersedes the invention of the assignor of the com-
plainant as a prior discovery and for the same improvement. Vegetable
substances intended vo be subjected to that process, the specification
states,are to be put into the vessels selected for the purpose, in the raw or
crude state ; but the patentee, in enumerating the articles to be preserved,
does not mention green corn, nor does he state whether the kernels are or
are not to beremovedfrom the cob, or, if to be removed, whether the re-
movalis to be effected in a manner to leave the kernels unbroken or by
means of a gaged knife,asin the mode of operation described in the com-
plainant’s patent, nor is any mention made of preserving green corn or any
other vegetable substance in the natural juices of the article, as in the
mode of operation set forth.in the patent mentioned in the bill of com-
plaint. X

Itis quite clear that a careful comparison of the descriptionsgiven of the
inventions in the respective speciﬂcanons,tullimstiﬂes the opinion of the
learned expert examined by the complainant, that the two patents are es-
sentially and substantially unlike, to which may be added that personshav-
ing no other knowledge of the complainant’s process than what they de-
rive from perusing the specification of the other patent, would never be
able to preserve green corn by that mode of operation. *

Patents otherwise valid may beavoidedin a suit for infringement by proof
that theinvention was in public use and on sale more than two years, with
the consent and allowance of the patentee, before he filed his applicgtion
for a patent, which is the next defense presented by the respondent.

Nothing short of proof that the invention was on sale or in public use,
with the consent and allowance of the inventor, for a gerlod exceedingtwo
years, willsupport-such a defense, as the party charged with infringing the
rights of an inventor must bring him self fairly within the words of the act
of Congress, which justify the acts charged as an infringement. *

If the sale or use is without the consent or allowance of ihe inventor, or
if the use is merely experimental, to ascertain the value, utility, or success
of the invention by putting it in practice, that is not such a sale or use as
will deprive the inventor of his title. *

Tested by thoserules, as the case must be, it is quite clear that the de-
fenseunder consideration must be overruled, as there isno evidence in the
record to show that the inventions, or either of them, werein public use or
on sale more than twoyears befere the inventor applied_for a patent, or
forany shorter Eeriod, with the consent'and allowance of the patentee, or
tha&he gad any knowledge of any such sale or public use at the time it was
made .

Inventors have a right to employ all means necessary and proper to en-
able them to perfect their inventions and to reduce the same to practice,
and it is clear that no such experimental act can justlxlbe viewed as legiti-
mate evidence to support the defense of a ‘prior unauthorized public sale or
use of the invention, or & use inconsistent with the right to apply for a pat-

ent to secure the exclusive authority 1o make and use the inventian,and
tovend it to others to be used, a8 provided in the patent act, *
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As pleaded, the defense is that the Inventor abandoned the invention to
the public before he filed his application for a patent. His first application
was filed on the 8th of March, 1853, and he filed the second application on
the 18th of February, 1862, which it 1s conceded is substantially the same as
the first one, which is still on file in the Patent Office. Evidence of an af-
firmative character to show that the inventor ever uttered a word or did
an act signifying his intention to abandon his invention to the public be-
fore he filed his first application fora patent isentirely wanting, noristhere
any circumstance introduced in evidence to support that theory, except
the mere lapse of time from the discovery of the invention to the filing of
the application, and it is scttled law that the meére forbearance to apply for
a patent during the progress of experjments, and until the party has per-
fected his invention and tested its value by actual practice, affords no just
grounds for any such presumption. .

Apply that rule to the present case, and it is clear that the proofs fur
nish no ground tor such a presumption before his first application was im-
properly rejected by the Patent Office. Such an adverse decision operates
as agreat discouragement to an indigent inventor, as was strikingly illus-
trated in the ease of the inventor ofthe improved mode of manufacturing
wool, who, in coasequence of such a decision, was kept out of the enjoy-
ment of the fruits of his genius for ferty years. .

Abandonment or dedication of an invention to the public, being in the
nature of a forfeiture of a right, is not fauvored in law, and Mr. Justice Nel-
son decided that such a defense could not be sustained. unless the acts of
the party invoked for the purpose were corroborated by some declarations
manifesting such an intention ; butit is not necessary to apply that rule in
this case,as the evidence fails to disclose either any act or declaration to
support the theory. Argument to show that the inventor was entitled to a
patent at the time his first application was rejected is unnecessary,as the
proposition stands confessed by the Patent Office. Nothing beyond the de-
cigion of the Office reversing their former action would seem: to be re-
quired to establ’sh that proposition. * Truth was crushed for the mo-
ment, but,happily for the cause of justice, the reasons given for the erro-
neons decision remained on file, which gnabled the Office, at a later period,
to correct the error and to do justice t0 a meritorious inventor.

Delays in the Patent Office, which an inventor cannot prevent, will not
intpair his title to hig invention, nor can any use of the invention during
such delays, if without his consent and allowance, afford any evidence to
ﬁuppgrt the issuc that the inventor abandoned the invention o the pub-

c

All must agree that he did not intend to dedicate it to the public,as his
apFHcation for a patent was then pending in the Patent Office, and the
evidence shows that he continued to pressit, with confident hopes of suc-
cess, until the adverse decision was announced. Nor does the record exhibit
any evidence to show that the invention got into public use with the con-
gent and allowance of the inventor, or through any negligence or improvi-
dence on his part, as it appears that he visited the Patent Office as often as
it was necessary, to ascertain whether the opinion of the Commissioner bad
undergone any change, and that he presented his second application fora
Fnent as soon a8 he could obtain any hope of receiving a decision in his

AVOT. :
[Wm. Henry Clifford, for complainants.
R. K. Sewall, Bradbury & Bradbury, A. A.Strowt, for respondent.

Inventions Patented in England by Americans,

[Compiled from the Commissioners of Patents’ Journal.]
From June 6 to June 11, 1873, inclusive.

CaSTING RoLLS.—G. G. Lobdell, Wilmington, Del.

HypravLic HoisT.—T. Stebins et al., San Francisco, Cal.

ENGRAVING MACHINE, ETC.—H. D. Sedgwick, New York city.

G AS BURNER.—T. Clough, New York city.

IRON FURNACE.—G.E. Harding, New York city.

LocoMOTIVE ENGINE.—H. Fairbanks, St. Johnsbury, Vt.

PRESERVING IRON.—W. H. Sterling, San Francisco, Cal.

RAISING COAL,ETC.—A.Lawton, Elizabeth,N. J., et al.

REFINER.—W. Ne¢il, San Francisco, Cal.

REFRIGERATOR.—T. D.Kingan, Indianapolis, Ind.

RoLLING MILL.—W. Sellers, Philadelphia, Pa., et. al.

UMBRELLA FRAME, ETC.—A.and I.Herzberg, Philadelphia, Pa.

‘WASHING DISHES, ETC.—A. Fischer,New York city.

Recent Daevican ad Soveign Latents,

Improved Sewing Machine.

Lebbeus W. Lathrop,Philadelphia, Pa., assignor to Lathrop Combination
Sewing Machine Company, of New York city.—This invention, which was
fullydescribed and illustrated in the SCIENTIFIC AMERICAN for October 26,
1872, relates to improvements in sewing machines, and it consists, first, in a
combination ofa rotary looper and an oscillating looper with a spool car-
rier and needle, the rotary looper being so constructed that the loop will
not only be extended so that a commercialspool may be employed for intro-
ducing the locking thread to avoid the winding of bobbins forshuttles, now
necessary in the common lock stitch machines, also much of the friction
due to shuttle machines, but it is also so contrived that a chain stitch, also
a combined lock and chain stitch, can be made. Thesecond partof the
invention consists in an adaptation of the revolving loop opener, and appli-
cation of a shifting pin thereto, for so adjusting the loop, as it iz opened for
passing the locking thread spool through it, that a chain stitch will be
formed by the upper thread, the lower thread being dispensed with ; also 8o
that a combined chain andlock stitch can be made, the lower thread being
included. The third part of the invention consists in an arrangementof
operating gear for working theloopers : also the feed, therevolving looper,
together with the bulged palate for holding the discharged loop to avoid
kinking. Thefourth part of the invention consists in a construction of the
metal case of the machine or cover for the working parts in sections, and
jointing them together in such manner thatby swinging the jointed parts
the work below may be exposed readily at any time for inspection, oiling,
and adjusting, while the plate on which the sewing is done remains sta-
tionary.

Improved Offal Drier.

Matthew Anderson, Chicago,Ill.—Fordrying and deodorizing the offal of
packing houses rapidly and efficiently, it is proposed to have a jacketed
cylinder, to be heated with steam, in which the offal will be inclosed, the
said eylinder containing an agitator to stirthe offal rapidly, and having air-
pipes for dischargingheated air throughout the mass at the same time. The
air is heated in a coil surrounding the steam jacket, which connects with
the shaft of the agitator, which is hollow, and conducts the air, which is to
be forced in by a pump or blower, to perforated tubes on the agitating
blades, from which it is distributed so as to circulate thoroughly through
the substance to be dried, and then allowed to escape through a pipe to
carryoft the odor to a fire, if preferred, where it may be burned.

Improved Apparatus for Freezing Liquids.
Francesco Sajno, of Milan, Italy.—This invention is an improvement in
the class of apparatus for freezing liquids wherein a horizontally arranged
hollow rotating cylinder is employed. An outer ¢ylinder is jacketed with a
non-conducting material to protect the freezing mixture from the heat of
the atmosphere. It has contracted ends, which are provided with screw
caps, which close the openings so that the water of the freezing mixture
will be held in the space below the joints as the cylinder is revolved, so that
it cannot leak out. The inner cylinder, for holding the liquid .to be frozen,
is permanently attached to one end of the outer cylinder, so that the cap of
that end opens and closes the passage to it only; also so that, in case the
water rises ashigh in the outer cylinder as the joint,it cannot leak into the
liquid to be frozen. Longitudinal plates divide the space between the
cylinders into several compartments to confine the freezing mixture equally .
A stationary rod in the axis of the inner cylinder has a scraper azd kneader
on it to scrape the frozen liquid off the surface where it freezesbefore the
middle portion, and stir and knead the mass to facilitate the equal and uni-
formaction. This rod can be removed with the cylinders when taken out o
the bearings.

Improved Revolving Cotton Lint Room.

William T. Crenshaw, Burton, Texas.—This invention consists of a lint
receiver of two or more compartments or rooms arranged 80 as to revolve
on avertical axis. Each compartment is provided with inlet passages for
lint and doors for taking out the same, so arranged that while the inlet pas-
sage of one room is at the gin stand, where the lint will be delivered into it
as it comes from the gin, the door of another room will be at the press,
whereby the ginning and pressing may be carried en continuously without
the hands being exposed to.the dust.

Improved Axle and Axle Box for Vehicles.
Friederich Hunsinger, Morrisania, N. Y.—This invention consists in the
improvement of axle boxes. Grooves or recesses are made in the bearing
surface of the box, which operate as reservoirs for the lubricating material.
The box is fitted to a collar, and a nutis so fitted to the axle that when
turned up it makes a joint with the end of the box, and confines the oil or
other lubricating material. The ends of the box will become wornafter a
while so that more or less of the material will escape, but the axle will still
be lubricated from the material retained in the grooves and retarded by &

Shoulder or offset.
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Improved Ribbon Block.

‘William Obrist, New York city.—The object of this invention is to furnish
to manufacturers and imp®rters of silk and other ribbons an improved ribbon
block. This invention consists of a cylindrical tube, rolled of a cylindrical
strip of cheap straw or other paper, the layers of which adhere by the appli-
cation of some cheap mucilageor paste. This tube isstrengthened sidewise
by wooden disks, forming therewith a strong cylindrical ribbon block.

Improved Wardrobe Bedstead.

Edward Hunter and Daniel Van Sickle, Chieago, I11.—This invention be-
longs to the class of folding beadsteads designed to form, when folded or
not in use, a compact ornamental article of furniture ; and it consists in the
arrangement of the foot legs toserveas an upper side finish of the imita-
tion bureau formed by the becistead when folded, and also to lock or secure
the two parts thereof together.

Improved Combined Umbrella and Cane.

T. R.Lambert Chevers, Hoboken, N.J.—This invention has for its object
to furnish an improved device whichshall be so constructed that it may be
readily adjusted for use as an umbrella or a cane, as may be desired, and
which, when adjusted for use in either capacity,shall show no indication of
any other use. The invention consists in the hollow handle provided with
a detachable cap and a detachable ferrule to adapt it for use as a cane.

Improved NMortar DMixer and Grinder.

Edward Spaulding, Keene, N. H.—This invention congists of a series of
rotary mixers suspeaded in a mixing vat from a reciprocating carriage, on
which they are moved forward and back across the vat, and, at the same
time, revolved for mixing the lime and sand. The invention also consists
of another vat by the side of the mixing vat, with a grinding mechanism at
one end,into which thelimeandsand, after being mixed, are discharged to
be worked through the grinder, while another batch is being prepared in
themixer. The machine is designed to be arranged on wheels, to bemoved
from place to place conveniently, and will bearranged for being worked by
horse power or in any preferred way.

Improved Sole Channeling and Heel Burnishing Machines.
Caroline Vrooman, Boston, Mass., administratrix of Henry S. Vrooman,
deceased.—The first invention consists in the improvement of machines for
channeling the soles of boots and shoes. The pattern upon which the leath-
er sole is 1aid to be channeled approximates nearly to the shape of the sole,
80 that soles varying somewhat in size and shape may be channeled on the
samepattern. The edge of the pattern is a cogged rack,which gears with
two small spur wheels, and is held in gear by means of a roll which bears
against its inside. Theroll revolves on a pin in a slide, which is forced up
by a spiral spring, and the spur wheels are revolved by suitable means. For
the removal of the pattern the roll andslide are forced back by means of a
lever. A movable arm which projects over the bed may be moved later-
ally. A suitably arranged lever on the side of the arm carriesa roller on its
front end which bears upon the sole and keeps it down firm on the pattern.
Attached to the back of the movable arm, by means of a hinge,is the adjust-
able guide, which is forced outward from the arm by a spiral spring, and
bears against the edge of the sole as the pattern is revolved. By the press-
ure of the foot communicating motion to a cord, the arm is swung back for
the removal of the pattern and placing the sole. The knife or channeler
and the groover are also adjustably attached to the end of the roll lever.
The knife and groover partake cf the movement of theroller,and are raised
and lowered by means of a cam lever. To operate with the machine the
cam lever, which lifts the knife, grooverand roll, is pressed down. Then,
by pressing with the foot on the treadle, the arm is swung back, or to one
gide. The sole is then placed on the pattern and the treadlereleased, which
allows the guide to press the sole. Then the lever, which throws down the
roll andknife, islifted, and py turning thecrank the sole isrevolved, and the
channeling is completed. The top of the pattern is cross serrated, with
spurs therein to hold the sole. The same inventor has also devised an im-
proved machine for burnishing and polishing the heels of boots and shoes.
The frame or bench consists of twostands and connecting plate. A spindle
is hinge jointed, and slides in a threaded tube. The latter is adjustable in
the socket of the stand, and clamped at any point of adjustment by a screw
passing down through said socket. The spindle is in two parts, hinged
together, so that one partcanbe turned oneside to facilitate the putting
in and taking out the.shoe. A hand wheel nut works over the externally
threaded tube, and against a shoulder on the spindle, to force the latter
forwardinto the shoe and the shoe against the heel piece. When the shoe
is placed in the machine it is given a revolving motion of about two thirds
of a revolution by turning a crank, which can be increased or diminished,
and the shoe turned more or less, as may be desired. The burnisher is ad-
Jjustably attached to the end of a beam, to which is given a longitudinal
motion. By bearing down ona suitably arranged treadle the outer end of
the box and burnishing beam are tipped down, which raises the burnisher
from the heel. A cavity in the burnisher is connected by means of a hole
with a gas burner for heating the burnisher,if a high temperature is desired,
but the burnisher isreadily removed and heated and replaced, if required.

Improved Lamp Braclzet.

George Jones, Peekskill, assignor to Thomas J. Fisher, New York city.—
This invention consists in forming on the ring a projecting ear with double
steps, and a similar projecting ear on the arm, so that, when the two ears
are placed together, with their steps overlapping each other, a pin may be
placed through the two ears to firmly lock the parts of the bracket together.

Improved Fireproof Roof.

Niels Poulson, New York city.—The object of this invention is to con-
struct a strong, durable, and fireproof French roof of cast metal, for the
purpose of avoiding the combustible material of which they are built at
present. The invention consists of cast iron plates of suitable size, joined
firmly together by means of outside ribs or caps and interior bolt arrange-
ment, representing an elegant front, impervious to atmospheric infiuences
and absolutely fireproof.

Improved Fly Protector.

Isaiah Daugherty, Rocky Station, Va.—The invention consists in a box-
like case of suitable dimensions, with common or wire gauze for the ad-
mission of air and light,an entrance door, and a lounge or bed, book case,
table, chair, and other pieces of furniture placed therein, the whole, mov-
able on casters, forming a safe retreat against flies, mosquitoes, or other
insects.

Improved Machine for Moving Logs.

George M. Hinkley, Milwaukee, Wis., and Alexander Rodgers, Muskegon,
Mich.—This invention is an improvement upon the log turning machine
patented to A. Rodgers on March 19, 1872, and consists in the application of a
jointed push bar and certain actuating devices to the turning apparatus
heretofore used for turning logs on the carriage, and whereby the logs may
be rolled from the log way on to the carriage of a saw mill by power.

Improved Machine for Cutting Webbing.

‘William A. Rice, Bristol, N. H.—This invention consists of a shcars for
cutting webbing mounted on a stand with one blade fixed and the other
movable, and worked by a foot motion, the stationary blade being provided
with small nicks across the edge to prevent the webbing from slipping, the
movable blade being held against the stationary one by an elastic washer
surrounding the pivot bolt, and compressed against the blade by it.

Improved Instrument for Cleaning Gun Barrels.

William E. Turner, Fort Sneiling, Minn.—The object of this invention is
to providercady and efficient means for cleaning and burnishing the inside
of gun barrels; and it consists in an instrument formed of a tube and
movable central rod, and an expansible cluster of wire or similar material,
the latter being expanded and adjusted to fit barrels of different caliber, or
to givemore or less friction to harrels of the same caliber by means of a
screw thread and nv.t on the rod.

Improved Eye Glass.

Arthur D. Ausell, Hartford, Conn., assignor to Lazarus, Moses & Co., New
York city.—The object of thisinvention is to improve the arrangement of
springs on an eye glass 80 as to obtain a firm hold on the nose and bring the
diameters of the lenses in line with each other when they are worn. The
invention consists in connecting the glass {rames with the bridge by suspen-
sion springs, 80 that the use of pillars, clasps, or spiral springs will be dis-
pensed with, and so that the points of said springs will‘hug the glass frames
when the latter are closed.

Improved Grain Drill.

George A. Pursley, Pittsfield, I11.—This invention relates to a combination
of springs and adjusting devices for graduating the force with which the
flukes or seed tubes are pressed into the earth. By suitable arrangement
the downward movement of a bar compresses springs and causes them to
press upon the draft rods, and thus hold the fiukes down to their work with
a yielding pressure, se that said flukes may be held down with a greater or
less pressure by moving the bar down orup. Intriangularplates,whichare
pivoted at their angles to the side bars of the frame, are formed cam slots
to receive pinsattached to the bar so that the said bar may be drawn down
by moving the said plates upon their pivots. The plates are connected and
caused to move together by a pivoted bar.

Improved Soldering Compound.

Cary Cox, Covington, Ga.—The object of thisinvention is to improve and
simplify the cost of soldering tin, copper,and similar wares ; and it consists
in a compound for soldering, composed by combining muriatic acid, sal
ammoniac, sulphate of copper, zinc, and water. The solder is preferably
used in the form of wire, the end of which is dipped in the compound, and
applied to the heated surface of the article to be soldered. By this process
no soldering iron is required. The heatis applied by means of the fiame of
a lamp or heatediron upon the opposite side.

Improved Carriage Spring.

Thomas H. Wood, New York city, assignor to J. B. Brewster & Co., of
same place.—This invention relates to an improved arrangement of trans-
verse springs on light wagons, and has for its object to combine, in a wag-
on supported on single transverse springs and side bars, the advantage of
elasticity, double elliptic transverse springs, and of the deep setting of the
body obtained at present by using the single springs. Upon the axles are
fastened the middle portions of transverse springs, the ends of which are
secured to side bars. These side bars are made of hickory wood or other
material, and aid, with whatever elasticity they may possess, in making the
support of the body yielding. To the under side of the carriage body are
secured transverse springs,the ends of which connect by suitable couplings
with the side bars. The springs can be made of metal or wood or other
material, and are semi-elliptic or flat springs, in contradistinction to the
fullelliptic springs heretofore used as direct supports for carriage bodies on
their axles.

Improved Children’s Photograph Chair.

Mark H. Prescott, Jr., La Crosse, Wis.—This invention consists of a ver-
tically adjustable head rest at the back of a child’s chair, in combination
with an adjustable back and band for waist, for supporting small children
steadily, so that they can be photographed clearly and accurately.

Tmproved Blast Furnace Alarm Apparatus.

Edwin Davis, Millerton, N. Y.—This invention has for its object to im-
prove the construction of hot blast furnaces, to enable the escaping gases
to be more effectually utilized for heating the air before it is driven into
the furnace, and to indicate when the furnace is ready for another charge.
The invention consists in the employment of a cover for closing the part of
the furnace top outside of the air-heating chamber. To the forward edge
of the cover is attached a chain, which passes overa guide pulley pivoted in
the upper part of the fiue, and to its other end is attached a weight, which
8o nearly balances the cover that said cover may be readily raised and low-
ered. A small weight is attached to the lower end of another chain, which
chain passes up through a hole in the cover, passes over a guide pulley, piv-
oted in the upper part of the fiue, and its other end is attached to the
weight, so that, as the weight descends when raising the cover, the other
weight may be drawn upward out of the way when charging the furnace.
The small weight is designed to rest upon the ore in the furnace, and de-
scends with said ore, straightening out another set of chains, so as, when
the ore has descended so low that the furnacezequires another charge, said
charge will sound a gong to notify the attendant.

Improved Automatic Fire Alarm.

Henry L. Brown, Middletown, Conn.—It is proposed to have a small tube
of lead, or other substance easily destroyed by fire, running' throughout the
building, where it willbe exposed and burn off in case of fire in the build-
ing,and connecting with a collapsible air holder, inflated and connected
withalever and asprirg,so that when the tube is burned and the air es-
capes the springwill move the lever and cause it to release a bell hammer
of an alarm mechanism to allow it to be set in motion by its actuating
spring to sound an alarm.

Improved Automatic Fan.

Jacob Lehner, Galena, I11.—The object of this invention is to furnish an
adjustable fan attachment for bedsteads, cradles, etc.,by which the fanning
is accomplished by the motion of a rocking chair, which may communicate
to acradle also the rocking motion. By attaching the fan arrangement toa
cradle and placing the same on a bottom frame with lateral grooves, con-
nectingthe rockingchairby a rod with the cradle, the operation of fanning
and rocking is accomplished at the same time, without the least inconveni-
enceto the attendant.

Improved Grain Raker and Loader.

George S. Dudley, Dixon, Cal.—This invention consists in the improve-
ment of harvester rakes. To the rear end of the machine is attached a se-
ries of parallel inclined bars, which at their lower ead are slotted longitu-
dinally toreceive rake teeth. The teeth are pivoted to a cross bar attached
to the bottom of the rear end of theframe,and are rounded off upon their
forward lower sides to enable them to pass readlly over any obstruction or
unevenness of surface. By pressing asuitably arranged loop down into a
vertical position, the rear ends of the teeth will be depressed, raising their
forward ends away from the ground for eonvenience in turning or passing
from place to place. Guide rods are inserted in the upper forward part of
the teeth, and work up and down freely as the teeth move upon their piv-
ots. The forward part of the machine is supported upon caster wheels,and
its ‘rear part upon wheels, one of which revolves loosely upon one jour-
nal of acylinder or drum andtheother is rigidly connected with the other
Jjournal of said cylinder, so as to carrysaidcylinder with it in its revolution.
Tothe cylinder are attached rows of radialarms which are made of such a
length that tbeir outer ends, as the cylinder revolves, will sweep through
the spaces between the teeth and guide rods without coming in contact
with the ground or the framework of the machine. Thecylinder has ring
grooves formed in it, midway between the arms, for the passage of the
prongs of the endless belts which pass around rollers pivoted in bars,which
ride upon the cylinder, and the under sides of which have longitudinal
grooves formed in them, whieh, in connection with the ring grooves in the
cylinder,allow the pronged belts to pass, while *he said ends rest upon the
said cylinder. A shaft revolving in the forward part of the top of the
frameisactuated by a band from the wheel that drives the cylinder. To
theotherend of theshaftis attached a pulley, with belting which connects
withashaft to theinclined carrier frame. The upper end of the carrier
frame rises so high,and projects so far, that the grain may readily pass
from it tothe wagon. To the upper end of the carrier frame ispivoted a
shaft around which passes an endless apron to which cross slats are at-
tachedto prevent the grainfronislipping upon said endless apron. By this
construction the grain is raised from the ground by the teeth, and from
said teeth by the radial arms, the guard rods keeping it fromslipping from
said arms while being raised. Asthe arms pass a vertical position the grain
falls upon the prongedbelts, by which it is carried to the carrier, by which
it isdeposited upon the wagon.

TImproved Sewing Machine Caster.

John H. Plank, Bloomfield, Iowa.—This invention consists of two pairs
of bars having a foot rest for asewing or other machine leg and two cast-
ers at one end and lapping each other at the other ends, where they are con-
nected by a clampscrew, so that said foot rests can be adjusted to or from
each other for machines of different sizes. These bars are toreceive the
machine in the said foot rests, so that it can be rolled about and the ma-
chine taken off and its legs set on the floor, when it is to sit firmly for use.

Improved Treadle Movement.

John Evans, Rosenhayn, N. J.--This invention consists in causing a
spring, slotted at the upper end and applied to the treadle and crank pin,to
act as a brake, to prevent the wheel from running backward and bring it
alwaysinto such a positionthat it willstartforward when turned, without
being carried some distance with the hand.
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Improved Liquid-Sealed Valve.

Louis Winterbauer, New York city.—This invention relates to barrels or
casks of fermenied liquors on draft; and consists in allowing the ingress
of air to flll the vacuum made by the withdrawal of liquid while the egress
of the gases is prevented. A plug or spigot is designed to be driven into a
hole in the upper side of the cask or vessel, and which is made with a pro-
Jjection or arm upon each side for convenience in drawing it out when re-
quired. A channelleadsupfrom theinner end and out through one of the
arms of the said plug, which armis so formed as to receive the end of a
small rubber tube. The other end of the tube is connected with the casge
of the valve,whnich case is made with a detachable bottom which is se-
cured airand water tight. A small tube is connected with a hole in the
bottom and extends up to a. convenient hight along the side of the body of
the case,and its upper end is left open. The hole in the bottom iscov-
ered with a small rubberflap, upon which is placed a weight and which is
madeexactly flat upon itslowerside. In using the valve the case is half
filled,more or less, with water, orother suitable liquid,so as to closely seal
the valve.

Improvement in Colericg Metals.

Joseph Kintz, West Meriden, Conn., assignor to himself and J. P. Clark,
of same place.—For coloring cast iron and other metals a dark brown color,
the ironisfirst blacked, then coated with a sizing substance, which is par-
tially dried. Then pulverized black lead is put on and brushed to produce
a polish. The succeeding operations are to coat the lead with lacquer, and,
lastly, to heat the iron, which produces the desired dark brown color. The
blacking is mainly to hold the size.

Improved Beer Cask.

Michael Seitz, Williamsburgh, N. Y.—This invention has for its object to
prevent the heads of large beer casks or tuns from being started or sprung
by the pressure of the beer in working, and thus prevent the consequent
leakage andloss. Theinvention consists in the combination of the rod
having a headupon one end, a nut upon theother end, andscrew threads ot
thesame pitch andrunningin the same directionupon both ends with the
cross bars and the heads of the casks. By this construction the threads of
the said rod sinkinginto the wood of the said heads and bars prevent any
beer from leaking out around the rod.

Improved Automatic Vent Opener for Air Springs.

John Walther,Brooklyn, E. D., N. Y., assignor to Calvert B. Cottrell,
Westerly, R. I.—It is desirable to have a vent, in connection with the air
springs used on printing presses, to stop the table, by which the air may be
allowed to escape from and enter the cylinder freely when the press is
runningslow at starting and stopping: also when it is being turned over
by hand for adjusting, cleaning, or any other purpose; so that the moving
of the press willnot be obstructed by the compression of the air in front of
the pistons in entering the cylinders, or by the partial vacuumn formed be-
hindin withdrawing from thecylindersin consequence of the leakage past
the pistonsin compressing the air. It is also desirable to have the vent so
arranged thatit be opened automatically when the press stopsrunning, and
closed in the same mmanner when it gtarts, to avoid the attention and labor
necessary to doit by hand. This invention consists of a valve which isau-
tomatically opened by either gravitation or bythesuction of the piston of
theairsprings, or by the same and gravitation, and closed by theair com-
pressed to form the spring, without theaid of intervention of any appara-
tus for actuating it.

Improved Oil Can.

Henry Keller, Sauk Center, Minn.—This invention consists of a c¢ylindr
calbody with flat ends, arranged horizontally on legs, with a filling tube
the top, the spout on one side and a stationary handle on the other,and
swinghandle on the top side of the cylinder. The object istohavea can
which will not be subject to the wear, as the ordinary cans are, on the bot-
tom, and will be less liable to turn over when full in eonsequence of being
top heavy, and will not cause its contents to spurtout on the ground.

Improved Journal Box.

John A. Althouse, New Harmony, Ind.—This invention relates to the
construction of journal boxes for shafting and similar purposes; and con-
gistsin the mode of tightening the box to the journal when, from wear or
other cause, it has become loose. It consists of the base, the cap, and two
adjustable side sections. The base may be theplate of the pillow blcck, or
it may be a separate plate. Thecap fits on to the top of thepillow bloek
and journal in the ordinary manner. The adjustable side sections are
made with the back of each section recessed or cut away, with tlanges
whicn fit on the ends of the pillow block, and with the projecting lips
whichinclose and hold the adjusting screw. The back side of the section
iscut onan incline. The adjusting screw is attached to a movable block
withinclined face,andis provided with a collar. The block is allowed play
up and down ; and the inclined surfaces of the section and block being re-
versed and placed in contact with eachother,and the screw stationary lon-
gitudinally, it will be seen that, as the screw is turned, the block will be
moved up or down, acccrding tothe direction in which thescrew is turned,
and willact as a wedge.

Improved Furniture Caster.

Cevedra B. Sheldon, New York city.—This invention consists of a collar
on the under side of the horn which is formed on punching the pin hole,
whichgives therequisitethickness and strength to the horn at thatpoint,
and enables the st.mping or striking out the horn from sheet metal. It
also consists in a flanged socket, stamped or struck up.

- Improved Stop Cock.

George W. Eddy, Waterford, N. Y.—This invention consists in the im-
provement of stop valves. Itis proposed to pivot the two valves by ears
to a cross head, which screws up and down the valve stem, and to arrange
the pivot pins in inclined slotted round holes, which are so inclined that
when the diskscease their downward movement the further down move-
ment of the crosshead willforce the disks against their seats, and at the
peginning of the up movementdrawthemaway from the seats. Cans or
dogs arealso pivoted to the crosshead on the same pinsthatareused for
pivoting the disks, andhave an eccentric face acting on the back of the
disks,and a projection extending to within a short distance of the valve
stem soas to be acted on by a collar on its lower end. By this arrangement,
when the crosshead is screwed downon the stem till the stems of the cams
are brought against the collar, it will, byits action on said stems,force the
cam faces powerfully against the disks, and thus greatly aid the pivot pins
and the slots in pressing the disks against their seats, both to close them
tightly and to strongly resist any impulses of the water against them. The
cams are arrangedin slots in the crosshead, by which they are placedin the
plane of theaxisof the disksandthe valve stem. The right hand thread-
ed partof thestem screws through a nut in the cap below thestufiing box
when the stem has endwise motion, to raise the lower end of the stem
above the water way when the valves are open, andreturnit to the work-
ing position when the valves are closed, while the raising and lowering of
the disks with the cross head are effected by the steam, by reason of a re-
versely threaded part which moves the crosshead down by the same move-
ment that screws the stem down, and up by the same movement that raises
the stem.

Improved Apparatus for Assorting Nails.

John Coyne, Pittsburgh, assignor to himselt and Robert Chessman, Etna,
Pa.—This invention has for its object to provide asimple device for assort-
ing cut nails. This apparatus is constructed somewhat on the plan of cer-
tainscrew feeders in use in thiscountry and in England—that is to say, of
inclined plates so arranged with a central angle plaite as to form slotted or

.open channels or gutters between them, through which the refuse metal

and headless nails will pass,and thus be ready for removal for economic
purposes. To adaptthe apparatus for separating nails of different sizes,
as carpet tacks from shingle nails, etc., or for analogous purposes, the in-
clined side plates are made laterally adjustable.

Improved Breech Loading Fire Arm.

Jehn Sidney Heath, of Thomas Street, London, England.—These improve
ments are exclusively applicable to breechloading fire arms, more especially
those in which fixed ammunition is employed. The object of the invention
is, principally, to prevent the premature or accidental discharge of fire
arms; and it consists in the provision of sliding bolts for locking the firing
pins, the same being operated by a thumb lever arranged to project throug
the gun stock,
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Improved Washing Machine.

Elias M. Hodgson, Stanhope, N. J.—This invention is an improvement in
the class of washing machines having a fixed and swinging or vibrating
presser board. The improvement relates to the construction of the face of
the presser boards, the same being grooved longitudinally and transversely
to form rectangular projections or blocks, and perforations being formed
in the grooves in such a manner that, when the boards come together, the
blocks of one board will sirike against those of the other,and the horizon-
tal and vertical grooves in one board wiil come opposite those in the other,
and the water be expressed through the holes.

Improved Loom for Weaving Piled Fabrics.

Edward Pickford, New Brunswick, N. J.—For withdrawing the wires used
in weaving pile fabrics, a hook is provided with a guard on one side of it to
wear against the side of the wire head, to which the wire isattached, to pre
vent the hook from shifting so far over as to engage the next wire at the
same time, and to insure the hook against shifting in the other direction, so
a8 to slip oft from the head of the wire. The face of the hook, and also the
face of the shoulder of the plate or head of the wire with which the hook
engages, is made like a half dovetail, beveled, and relatively arranged
with the guard so that they are locked together, and all liability to discon.
nect during the operation of withdrawing the wire is avoided.

Improved Rotary Churn.

George Walker, Whitley’s Point, Il1l.—In this invention, the dasher shaft
the vertical ribs and inversely inclined arms. By this arrangement, as it is
rovolved forward, the tendency is to force downwarc the milk, which, by
the bottom and sides of the churn and by the angles between said bottom
the sides, is thrown into violent agitation, bringing the butter in a very
short time. The churn body can be readily detached and set in a tub of cold
water to cool the milk in warm weather,and in cold weather it can be set
in a tub of warm water, or upon the stove, to warm the milk, thus enabling
the milk to be readily brought to the proper temperature.

Improved Lubricator.

flenry V. Aiken, Gibsonburg, Pa.—In this invention, a large drip cup is
arranged on the standard of the lubricator, below the middle oil chamber
tosecure the drip from above, whether escaping from the blow-off cock
leaking or overflowing from the reservoir ; the object being to economize
the oil and prevent it from soiling the engine. Fcr packingthe cocks,a
flexible packing jacket is provided, arranged with a tubular follower which
is pressed firmly against a washer by a cap to pack it oil tight against the
cock ; and inside the follower is a spring, to press it snugly into its seat,but
not so as to bind.

Improved Musical Instrument.

Marsena Cannon, Salt Lake City, Utah Territory.—This invention is an
improvement in the class of musical instruments provided with coiled
wires arranged to be struck by hammers, and thus act as substitutes for the
wire strings usually employed in pianos. The improvement consists, mainly,
in the arrangement of keys and coiled wires, so that the former act on the
latter directly, or without the aid of intermediate mechanism.

Improved Hatchway.

George Follett and Adolphus Brummel, Brooklyn. N. Y.—This invention
consists of an arrangement of gearing, in connection with sliding hatchway
covers, whereby the elevator carriage is caused to automatically open the
way for passing through and to close it after passing, so that all danger of
accidents by falling through open hatchways will be avoided, and the keep-
ing of them closed to prevent draft in case of fire will be insured. The
essential feature of the invention is one or more toothed wheels on oppo-
site sides of the elevator way next to the guides in which the elevator runs,
gearing with the sliding door by a rack or racks, and a rack or racks on the
top of the elevator carriage, which connect with saicd wheel or wheels sutfi-
ciently inadvance of the carriage to throw the door or doors open by the
time the carriage riscs to the passage, and corresponding rack or racks on
the lower end of the carriage connecting with the wheel or wheels, as soon
as the carriage arrives above the passage, in such manner as to reverse the
actlon and shut the way.

Improved Water Wheel.

Samuel T. Teachout, Troy, N. Y., assignor to himself and Joel C. Peck, of
sam~ place.—This invention consists in a guide rim with annular recess,and
in combining flaring flanges with the buckets. An annular flange or rim
projects downward from the under side of the top plate as far from the
periphery of the disk as the width of the upper part of the buckets. At a
point about half way from top to bottom, this flange turns from the verti-
cal line, forming an inverted frustrum of a hollow cone. The buckets are
attached there to this flange and flare outward to the lower ends, making a
considerable increase in the width. The upper parts of these buckets are
soinclined to the radial lines of the wheel as to range at right angles to the
line in which the water moves, in passing through the spacesbetween the
the guides so as to get the best results from the impact; and, as to width,
they are in such proportion to the spacesbetween the guidesthat the water
does not spread laterally in coming against them, by which no lossis in-
curred on that account. By the widening of the lower parts of the buckets, a
greater quantity of water can be discharged with buckets of the same pitch
or angle than could otherwise be, by which the capacity of any wheel will
be considerably increased after the limit in the width of the buckets has
been reached, said limit being about one seventh of the diameter.

Improved Carriage Spring.

Thomas Murgatroyd, Hiawatha, Kansas.—This invention consists in im-
proved means for re-enforcing carriage springs. The frame of the carriage
is composed of two longitudinal curved rods, laterally connected by me-
tallic cross pieces. The mainsprings, consisting of three or more pairs, are
placed longitudinally between the parallel rods and connected with the
cross pieces by loops and links. Every pair of springs is applied to wooden
seat rests, on which the body of the wagon rests. For the purpose of
strengthening and stiffening mainsprings, every corresponding pair is con-
nected about half way between the links and rests by horizontal brace
springs, which are applied to the mainsprings by means of buckles and
pins. The buckles are fastened to the mainsprings in such a manner that
the larger part of the same is placed on the upper side of the springs, and
perforated ears are bent under at right angles downward for the receptlon
of links or pins. Into the latter are linked the brace springs by means of
upturned loop-like bends. Resting centrally on the brace springs and fas-
tened to them is the cross pizce,of wood or other material, which furnighes,
by means of vertical rods applied to the outer seat rests,additional sup-
ports to the body of the carriage,and by brace rods to the middle rest piece
of the same. The foot rest of the body of the carriage is furthermore
braced by two or more metal rods, which are applied by screws or other-
wise to the lower side of the cross piece, and are adjustable thereon.

Improved Breech Leading TFire Arm,

Agostino Marelli, Milan, Italy, assignor of one half his right to Sante
Marelli, of same place.—This invention refers to a breech loading fire arm
forrapid firing. The operator places his finger on a guard lever under the
piece,bringing it down, when the breech block is moved so as to open the
breech of the barrel, thus permitting the extraction of the exploded car-
tridge and the insertion of a new one. The hammer being caught by a
tooth on a projecting stationary appendage is turned on a pivot, thereby
compressing a spring, when it is caught by the nose of the trigger; thus the
downward motion of the guard cocks the gun, and conscquently, after a
fresh cartridge is introduced and the guard replaced, the trigger may be
pulled, when the firing of the gun takes place. By the former of these
movements, the breech block is placed again behind the barrel breech ; and
by the latter the hammer, being freed from the trigger stop, is thrown for-
ward by the spring and strikes the fulminate in the cartridge. The explo-
ded cartridge is extracted by the down motion of the guard through two
angular levers placed in grooves of the box sides and capable of turning on
a pivot. Inorderto ascertain at any time from a mere outside inspection
whether the arm contains the cartridge and the hammer is cocked, two
indicative pointers are used.

Improved Bed Bottom.

Edwin L. Brockett,Nelson, Ohio.—This invention consist8 in constructing
a compound slat without any additional spring, and supporting it upon a
continuous crank wire at the head and foot so as to forin a neat cheap,and
comfortable bed bottom.

Improved Shoe Last.

Jno. A. Hechenbach & Anton Haertle, Mayville, Wis.—This invention
relates to the spring lock bolt that fastens together two sections of a last,
and consists in the application thereto of two plates and a hook whereby it
becomes unnecessary to cut so near to the upper surface of the last, to
make the bolt so long, or to use the ordinary transverse pin by which the
last hook is enabled to unlock the sections.

Improved Tin Reof.

Patrick Wall, Allegheny, Pa.—This invention consists in corrugated tin
sheeting forroofs, with a plainand smooth portion near each edge, whereby
the lap and joints between adjacent sheets may be easily and conveniently
made, while the corrugations give the desired stiffness and strength, allow
for contraction and expansion, and avoid the tendency of the metal to
buckle.

Improved Boot and Shoe Packing Case.

Matthew Buhler, La Moille, I11.—This invention consists of a case, rectan-
gular and oblong in form, and provided with a series of transverse shelves
or partitions placed at such distances apart as will form a series of com-
partments adapted to accommodate medium or large size books. Each of
the compartments thus formed is subdivided into two compartments by
means of an inclined partition which is so arranged that the cubical space
of the compartments on one side of it equals in the aggregate that of the
compartments on the other side. On one side of the partition, the smallest
or shortest compartment is at the bottom of the case and the largest at the
top, while on the other side the arrangement is reversed, the smallest com.
partment being at the top and the largest at the bottom. Thus constructed,
the box answers as a shipping and packing case in which the boots or shoes
cannot become disarranged or abraded by friction against each other, and
in which the salesman can select the size he requires without the loss of a
moment’s time.

Improved Tanning Compound.

John B. Hite, Guyandotte, West Va.—This invention relates to means for
preventing the formation of an incrustation upon the surface of leather
which is being tanned, whereby it is often rendered hard, inflexible, and, to
a great extent,impermeable to the tannic acid. This invention causes the
hide to become rapidly saturated with the tanning liquid, thoroughly soft-
ened, and also rendered tough.

Compound tor Destroying the Cotton Worm,
William B. Royall, Brenham, Texas.—This invention relates to com-
pounds for killing bugs and insects that infest, eat and damage the leaves
of growing vegetation. It consists in combining a poisoned adhesive and
a diffusive ingredient in one and the same compound.

Improved Electro-Magnetic Telegraph.

George D’Infreville, New York city.—The invention consists mainly in 8o
connecting a telegraph apparatus at two stations that messages may be
sent simultaneously from opposite directions over the same wire, and also
at different times. There is one main wire between two stations, connect-
ed with similar poles of the two batteries. When one of these batteries_
alone is set in action by the depression of the key near it the current pass
es from it over the wire; when the other battery only is brought into play
the current will pass in the opposite direction over the same wire. Thus
far all is plain. Now comes into play the invention, which allows the trans-
mission of messages simultaneously in opposite directions over the same
wire—not the transmission of simultaneous opposite currents, but of mes-
sages. This object is obtained by so connecting the local battery with the
relay at each station that it will be set to work and give an impulse to the
sounder by the cessation of the current over the main wire. The operator
will thereby be enabled to receive a message partly by the main current,if
uninterrupted, partly by the induced current when the main is interrupted.
Thus, if two parties, A B,telegraph eachother,at once, over the same wire,
and both depress the keys at once, A will, by B’s local induced current, re-
ceive a signal as long as B depresses his key; as soon as A raises his key,B’s
being still depressed, the main current from B’s station will go to A and
continue the signal, the same as the local gave it to him before. The same
will be the effect on B’s side. While both keys were depressed, B too re-
ceived a signal by his local, which was put in action by the very absence of
the main current toward him ; and he too will receive signals,»i¢ main cur-
rent, when B raises his key from the main wire. In other words, the local
current is in action when the main wire isinterrupted,and gives, therefore,
a sort of negative message—that is to say, it records at one station the in-
terruptions of the main current produced by the attempt to send a main
current from the other station, but only records such interruptions when
the same are occasioned by a simultaneous depressfon of both main keys.
Thus simultaneous messages can be sent in opposite directions over the
same wire. When the main current only is started at one station, both re-
lays will be magnetized so as not to allow the local baiteries to come into
play.

Improved Trunk Catch.

Henry C.Faber, Utica, N. Y.—This invention has forits object to furnish
an improved catch to take the place of straps usually employed for hold-
ing the cover or lid down to the body of the trunk to relieve the lock from
having to sustain the strain. It consists of an improved trunk catch formed
by the combination with each other of a top plate provided with a tongue
having a slot formed in it, a bottom plate having a wide transverse slot
into which is fitted a bar which ishinged at one end, and is provided with a
spring at said hinged end to throw it open when unfastened, a spring, and
alatch with a spring attached. Upon the inner side of the free end of the
hinged bar is formed a catch hook, to enter a notch in the latch and fasten
the said bar when closed down. The latch is bent to pass around the lower
end of the tongue, and its lower end ispivoted to the lower plate. Itis
held up by a spring attached to the plate. A stem which passes through a
slot in the side flange of the plate is attached to or formed upon the up-
per end of the latch and has a thumb piece formed upon its outer end for
convenience in operating the latch to release the bar. Upon the inner side
of the hinged bar is formed a lug to pass through the tongue and thus
fasten the parts together.

Improved Corn Planter.

Daniel F. Taft, New Bedford, Mass.—This iuvention consists in theim-
provement of corn planters. The seed hopper is secured totherearside of
theaxle. Tothe bottom of the hopper is pivoted or hinged the forward
end of the spout, which is curved downward and rearward, and in which is
formed the hole through which the seed escapes to the ground. To the
spout, a little in front of the discharge opening,is attached the standard of
the plow for opening a furrow to receive the seed. The rear side of the
standard of the plow is concaved, to adapt it to serve as a channel to guide
the seed to the furrow. The standards of the covering plows are attached
adjustably to the sides of the rear end of the spout, so that they may be ad-
justed to cover the seed to a greater or less depth, as may be desired. Arms
are attached to the rear end of the spout to which are pivoted the wheel
by which the soilis pressed down upon the seed. One part of the face of
the wheel is so formed asto mark the hills. The dropping slide moves
back and forth in the rear part of the spout to drop the seed. The rear
part of the slide, made with an ofiset, is connected with the arm, so that
the said arm may serve as a guide to the slide in its movements. A pin at
each revolution of the wheel strikes against this offset and moves the
slide forward. As soon as the slide is released from the pin it is moved
back by a spring. By suitable arrangement of shafts and gear wheels or
equivalentcranks, the two wheels will be made to revolve exactly alike,so
that the hills will be planted directly opposite each other, enabling the
planting to be done in accurate check rows.

Improved Wheel Plow.

Isaac B. Green, Gillespie, I1l.—This invention consists in the improvement
of wheel plows. In connection with the usual mechanism, a pendent stand-
ard and guide are arranged under the axle and combined with a two barred
plow beam. By this construction, by operating a lever, the plow may be
easily raised from the ground for convenience in turning or passing from
place to place. Thelower end of the standard passes through a slot in the
frame, and is secured in place by a wedge key driven through it below the
said frame. All the parts by which the plow is connected with the frame
may be moved laterally toward or from the furrow wheel to adapt the ma-

chine to be used with a two three or fourhorse team,as8 may be required.
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.the axle and the bolster.

Improved Hub Band for Vehicle Wheel.

George H. Johnson, Bridgeport, Conn.—This invention consistsin the im-
provement of trimming bands for wheel hubs. The iron band of the outer
end of the hub of the carriage whecel, to which the ornamental trimming
band of ductile metalis to be applied, is cylindrical,or it may be of fiaring
or bell shaped form. A cylindrical band of brass or other soft fine metal
capable of being spun and of being polisheu brightly is formed so as to fit
in the iron band, and is providedwith a collar at theinnerend,the co.lar be-
ingmadeto fitagainst the end of the hub. Atthe outer end ofthisband itis
provided with a flange, bending back parallel with the part to fit on the out-
side of the ironband, making a deep annular groove. To attach the band
the inner surface of the main part, also the outer surface of the fiange, is
coated with a solution of Spanish whiting to protect it from the solder or
other composition for uniting the bands, and then dipped in abath ofmelt-
ed tin metal, to coat the surfaces to be united with the iron band. A coat
of solder is next applicd. The two parts are then placed together, melted
solder is pouredinto the cavity, which fills the gaid cavity and rises up be-
tween the flange and the iron band, and unites with the coated surfaces ot
each, and secures them firmly together.

Improved Railroad Frog.

James Brahn, Jersey City, N. J.—This invention has for its object to fur-
nish an improved railway frog, made of ordinary rails. Bars, which extend
along the sides of the point and between said sides and blocks ot wood or
metal, are secured in place by bolts, that pass through the said point,
its supporting blocks and the guard rails and also by rivets. At or nearthe
extreme end of the point the ends of the bars arc bent outward, are bolted
to the guard rails that connect the rails of the track with the rails of the
frog, and are made U shaped, their bend being toward the frog. Each of
the U shaped bars is secured in place by onelong bolt that passes through
it near its bend, through the rails of the frog, and through the outer bars of
the joints. The arms of the U shaped bars are secured to the rails and to
the outer bars. The U shaped bars thus act as fish plates in forming the
Jjoints,and they also act as braces to hold the rails in their proper relative
positions.

Improved Stock for Drilling or Tapping Instruments.
George Bunch, Bonnot’s Mill, Mo.—The object of this invention is to fur
nish a convenient device by which nuts may be rigidly placed on and taken
off the bolts ; also for the purpose of threading nuts and bolts,and for simi-
lar purposes. The invention consists of a forked handle frame, having
applied between its prongs a cog wheel sct in motion by a crank, and mesh
inginto a pinion placed on a hollow cylindrical shaft, with two projecting
trunnion heads which are applied to the nuts or, by inserti>n in dies,
thread the nuts or bolts. By setting the crank in motionin the direction
required, the nuts may be loosened or tightened, or the bolts or nuts

threaded.
Improved Running Gear for Carriages.

Rufus Kline and Robert M. Jack, Pottstown, Pa., assignors of one third
their right to Fortunato G. Pompeji, of same place.—In this invention, the
main part of the axle is formed of the inverted U shaped bar, arched in the
middle. Spindles or journals, made of secparate short bars, with a shank
behind a collar, are adapted to fit in the ends of the bar. A thin plate
extends from collar to collar under the part, and is either welded to the
shanks of the spindles or fastened by a stud pin and socket and a clip. This
bar or plate is so adjusted as to length that it holds the collars firmly
against the ends of the main part of the axle, and its tensile strength is
brought to the aid of the main part of the axle in support of the load. The
bars of the perch or reach, of which there may be one or more, are made in
the same form in cross section as the part of the axle, employing filling
pieces at the ends, welded in to attach the clips for eonnecting the bars to
The bolster is also made of an inverted U-shaped
bar of the same kind as employed for the axle and the reach, with a thin flat
plate upon the bottom fastened to it by clips.

Improved Self-measuring Qil Tank.

Jacob Schalk, Jr., Guttenberg, N. J.—The invention consists in the im-
provement of self-measuring oil tanks. A number of measuring comvpart-
ments are filled from a tank in any convenient manner by means of a tube
or tubes, or the liquid may be discharged into one compartment and run
from that into the others. When any one of the compartments is emptied
or drawn off, a suitably arranged valve may be raised to fill it, so that they
may all be kept full and ready at all times. By this arrangement the exact
quantity required is always measured out and ready for being drawn oft,
and may be drawn into measuring vessels or directly into the vessel of the
customer. In thebottom of the opening is a drip pan, the cover of which is
perforated. The tank is made preferably of wood lined with metal,and
presents a neat and handsome appearance.

Improved Knife Cleaner.

Timothy Gingras and Louis Gingras, Buffalo, N. Y.— The objecct of
this invention is to furnish a practical instrument for families, boarding
houses, and hotels, by the use of which knives and forks may be quickly
cleaned without dust. An outercase is connected by screws and suitable
brackets to the wall. An inner box is made movable therein and may be
taken out to be used oun a table. A drawer and button contains the polish-
ing powder. Above the drawer is a horizontal board divided into two part3
by a projecting piece, to which are applicd lids fitting exactly into the parts
of the board. The inner sides of the lids as well as of the board are lined
with strong buff leather pieces glued and riveted to them, so as to adhere
rigidlythereto. The polishing powder, with moistening material, is placed
on one side and dry polishing powder on the other. The knives are placed
between the leather surfaces and first rubbed in the moistened powder
slightly, thenin the dry powder till perfectly clean and polished. The box
18 slightly drawn open, so that the escaping powder may drop therein. The
lids are not closed when forks are polished, the rubbing of their prongs
being sufficient.

Improved Tuarning Lathe for Wood.

Anderson R. Park, Columbia, Texas.—This invention consists in the
jmprovement of machines for turning saddle trees. The work and pattern
carryingspindles are mounted in the heads of a slide, and they are coupled,
detachably, with the shaft, which is splinedin and slides lengthwise through
its driving wheel to move forward and back with the slide, also to turn the
spindle. Between the housings the said spindle carries the difierent pat-
terns used for controlling the action of the cutter wheel through the
mediumof the guide wheel, the said guide wheel and cutter disk being both
mounted on the shaft, which is mounted in the swinging end of the frame
which is mounted at the lower end in the axis of the driving shaft. The
blanks or pieces of wood to be dressed are carried between the face plate
and the tail center on suitable carrier plates or forms, either attached to
the said face plate or fitted on an elongation of the spindle, and differing in
form according to the different kinds of work to be done.

Improved Sample Holder for BDisplaying Boots, etc.

Jacob Closs, Decatur, Ind.—The object of this invention is to supply to
the trade a sample holder by which shoes and other samples may be exkib-
itedon the outside of the boxes rontaining the goods, to he easily attached
and detached, and holding the samples firmly thereon. The invention con
sists of a spring holder of strong wire, bent in such a manner that the same
can be rigidly connected to the box, and at the same time the samples
quickly be placed on the holder or be taken off, the springaction preventing
any accidental detaching of the samples.

Improved Breech Loading Fire Arm.

James Aston, of Hythe, England.—This invention relates to that class ol
breech loading fire arms which are provided with vertically sliding breech
blocks ; and the principal feature consists in the provision of devices for
cocking the hammer ready for firing simultaneously with the descent of
the breech block. The devices employed for accomplishing this result con-
sist of a bifurcated claw lever, located within the breech chamber, 1nd pro-
vided with a swivel or forked stirrup at its rear end, which engages with a
hooked rear prolongation of the hammer, so that, when said claw lever is
depressed by means of anexternalleverhandle applied to its fulcrum pin
he breech block will be lowered for exposing the rear of the barrel, and
the hammer brought to a full cock by means of the stirrup on the claw
lever, in which position it is retained until the breech block is elevated
when it is disengaged for exploding the charge by means of the ordinary

trigger.
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Buginess and Levsonal.

The Chargefor Insertion under this head is 81 a Line.

State and County Rights for Sale of a val-
uable Patent used in every family. Send for circular.
Address Krumscheid & Benz, 155 Shawmut Avenue, Bos-
ton, Mass.

$300 Cash will buy the entire right for the
best patent Clothes Line Holder in the world. Sample
sent, postpaid, for 10 cents. Address C. L. T., I>. 0. Box
713, New York.

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

I wish to arrange with some reliable manu-
facturer to make or buy a valuable Patented Tool. Ad-
dress C. E. Littlefield, Vinal Haven, Knox Co., Maine.

Planes—Spencer’s Iron Throat Plates. Ap-
plicable to all wood planes. Makes an old plane better
than new. Planes cross-grained wood perfectly smooth.
Dispenses with cap, works third easier, never clogs.
Adds to durability and appearance. Samples 75 cents
postage paid, with directions. Send for circular. Gervis
& Co., Phelps, N. Y.

Iron Planer Tables and Beds, large sizes—
Second hand—wanted. Also Old Planers complete. Ad-
dress Box 601, Quincy, Illinois.

‘Williamson’s Road Steamer and Steam Plow
withrubber Tires. Address D. D. Williamson, 32 Broad,
way, New York, or Box 1809.

Wanted—A City or Town that will offer
inducements for the location of-an established manufac-
turing business. Address ¢ Fire Engines,” 70 Columbia
Street, Newark, N.J.

Manufacturers of Malleable Cast Iron Plow
Clevises, also Wrought Iron do., please address Buckley
& Ellis, Pottstown, Pa.

Half or whole interest in Patent for Small
‘Wares wanted. Address P.O. Box 760, Madison, Ind.

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

How to construct Mill Gearing, 50 cts. E.
Lyman,New Haven,Coun.

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 Shortt Manu-
faciuring Company, Carthage, N. Y.

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

Buy Steam Engines and Boilers of Gear,
Boston, Mass.

Machinery at the Vienna Exposition. See
the Vienna correspondence of the Boston Journal of
Commerce, $3 a year.

Freeland Tool Works (late A. M. Freeland),
560 West 34th St., N. Y. Machinists’ Tools a specialty.

Improved Automatic Hub Mortiser, Hub
Turner, Hub Borer, Spoke Lathe, Tenoner, Throater and
Spoke B.lting Machinery. Address Defiance Machine
‘Works, Defiance, Ohio.

Nye’s Sperm Sewing Machine Oil is the Best
n the world. Sold everywhere in bbls.,half bbls.,cansand
bottles, at lowest prices. W.F.Nye, New Bedford, Mass.

Belting—Best Philadelphia Oak Tanned-
C. W. Arny, 301 and 303 Cherry Street, Philadelphia, Pa..
Stave & Shingle Machinery. T.R.Bailey &Vail.

For Bolid Emery Wheels and Machinery,

sotd to the Union Stone Co., Boston, Mass.,for circular.
AllFruit-can Tools,Ferracute,Bridgeton,N.J.
Buy Gear’s Improved Balanced Jig Saw,

Boston, Mass.

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

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

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

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

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

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

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

The Berryman Manuf. Co. make a specialty
of the economy and safety in working Steam Boilers. I.
B. Davis & Co., Hartford, Conn.

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

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

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

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

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

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

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

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is warranted to do double the work
before the belt will slip. See Sci. Am. June 21st, 1873,
Page 389. Circularsfree. J.W.Sutton,95 Liberty St.,N.Y.

Minin%l, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale orrent. See advertisement,
Andrew’s Patent, inside page.

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

The Berryman Steam Trap excels allothers.
The best isalways the cheapest. Address I. B. Davis &
Co., Hartford, Conn.

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

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograph, etc. X

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

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

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

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

metal, of which castings can be made, that willnot melt
and that can be furnished as cheaply as common gray
iron? Something similar to white wire clothes line is
wanted.

E. E. M. asks: If a glasstube } inch in di-
ameter contains 11b. of mercury, what would be the
pressure on a pis‘ on fitted to such a tube for every de-
gree of heat applied ?

J. F. C. says: I wish to kill some large trees
before cutting them down. Whatsolution can I use for
the purpose ?

R. H. A. says: An oscillating piston, 2 feet
long by 1 foot wide, vibrates on a reck shaft withina
properly constructed chamber. Where, in its length, is
the location of its average power? The speed, of course,
is an element in the calculation, but does not vary the
point of average delivery, be it much or little.

G. J.says: I heard a man say a few even-
ings since that he was the party sent by a firmin England
to fit up the first self acting lathe, drill press, and slot-
ting machine that was in any of the Eastern States.
‘What malkes me doubt him is that he isaman notover
50 or 55 years of age. Can you give the name of the
party whofirst had the above-mentioned in that section
of thecountry, where they came from, and who fitted
them up? [We must ask some of our readers to answer
this question for our correspondent, and thereby settle
a question about which there is a great deal of dispute.
There are many claimants even for the invention of the
slide rest. It was described in a patent by Sir Samuel
Bentham of England, in 1793, but is claimed to have been
first introduced by Mr. Henry Maudsley.]

of measuring power? Answer: There are quite a num-
ber of dynamometers in the market, for measuring the
power transmitted by a shaft or pulley. Where it can
be applied, the ordinary Prony brake is the best. The
power of an engine can be determined quite accurstely
by the use of the indicator. Asyou do not give particu-
lars, we cannot tell what is the best method for you to
employ.

C. H. A. asks: Shoulda tightening pulley
be placed as close as possible to the driving pulley, with-
outregard to the relative size of the driven pulley, or
near the smaller of the two pulleys, whichever that may
be,in order to increase the amount of contact? It is
conceded that,in case of the driving pulley being the
larger and the belt being liable to slip on the smaller,
the tightener should be put about midway between
them. But it is asserted that it consumes more power
when placed near the driven than when close to the
driver. Isitso,and,if so, why? Answer: The loss of
power occasioned by the use of a tightener is the power
required to bend the belt niider that pulley, and to drive
the j-ulley. It would appear, then, that by placing the
tightener near the smaller pulley, there is a greater loss
than when it is close to the larger,since the belt re-
quires to be more bent in the former case. This would
indicate that the bestplace to put a tighteneris as close
to the larger pulley as it can be arranged, to have it
work satisfactorily.

J.B.T. asks: Why is it that engineers,
firemen and conductors, jumping from moving trains,
invariably jump in the direction of themoving train? I
say that there would be less dangerin jumpingina contra-
ry direction from a vehicle whose speed_isequaltothatat
whicha man might jump, which, by the way, is greater
than most people are aware of. Supposing I am able to
jump at the rate of 10 or 15 miles per hour; if I jump
froma moving vehicle of the same rate of speed, in a
contrary direction to the moving train, one motion des-
troys the other and gravity brings me in a vertical line
to the earth. Answer: Our correspondent forgets that,
althoughhemightbe able to jump at the rate of a mov-
ing vehicleif starting from a position of rest, it would
be very different, if he were to attempt to do the same
thing from the vehicle when it wusin motion. Hisbody
would then be in motion, and it would be necessary to
overcome the inertia or resistance to motion in a con
trary direction. Theamount of work necessary to be
overcome would be half the mass of hisbody, multiplied
by the square of the velocity of the vehicle. We imag-
ine that it is because they have found, by experience,
that they cannot make one motion destroy the other
that conductors and others jump off in the direction of
the moving vehicle.

R. A. C. says: 1. Last fall, while riding
along in West Tennessee by a black locust thicket, I ob-
seryed that the trees were killed, root and branch. Not
alivingsprout did I see. Ienquired of the owner how
hedidthis. Hestatedthat onJune??2and 23 he skinned
round the trees, taking the bark from the body of the
trees all round, leaving a bare space about 12 incheslong.
He also said that willow treescould bekilled in the same
way. I chopped around some honey locustlast August;
and;where the work was well done, the trees are dead: but
Iam still waiting to see if it is a fact that they are killed
root and branch. Is thisso? 2. How many lbs.of Pitts-
burg‘h coal will do the work of one cord of good oak
wood, all things being equal ? The object is economy
in fuel. 3. Is the coal more liable to injureaheavy?flue
charcoal iron boiler than wood? 4. What is the best
knownremedy for bleeding at the nose? Answers: 1. Itis
generally supposcd that winter is the best season in
which to girdle trees to kill them. We would be glad to
hear from some of our readers who haveclearedlandby
girdling thetrees. 2. About1,5001bs. 8. The coal is not
more liable to injure the boiler than the wood is. 4.
Probably every one thinks hi§ own remedy is the best,
and we must ask our readers, who know of efficient rem-
edies, to favor us with communications. The best rem-
edy of which we have heard is for the person who is
afflicted to liedown on his back, without a raised sup-
port for his head. Of course,thismightnot prove to be
a universal cure, as specifics are exceedingly rare.

A. L. B. agsks: 1. Is there any industrial
school in your city or vicinity that prepares men for me-
chanical engineers without their taking full collegiate,
scientific, or classical courses,and of a not very expen-
give character? 2. Can a man in New York earn suffic-
ient money during the first year at the machinist’s trade
to support himself? 3. Is there any market in this part
of the country for scrap tin? Answers: 1. You may
take a free course in mechanical engineering at the
Cooper Union, but the instruction is given in the even-
ings only. At the Stevens Institute, Hoboken, they

take special students in mechanical engineering, as also
at the Polytechnic College, Market St., Philadelphia.
‘Write to any of these for catalogue and list of studies.
2. Probably not,if youare an apprentice and just be-
ginning to learn the machinist trade. If acquainted
with the trade, yes. 3. Yes.

N.J. F. asks: 1. What is the amount of
power to be obtained from a flow of water through an
orificelfoot square? The water is to be taken out of a
canal whose surface is 13} feet above the river, into
which the water used for power is to waste. 2. What
is the difference between fixing the meaguring orifice (1
foot square) at the top of the flume and at the boitom
of it? 8. Is the manufacture of red cedar into buckets
or pails generally considered a paying business? 4. Is
arbor vite timber as suitable for that purpose as the
juniper of the Dismal Swamp? Answers: 1. With the
measuring orifice at the top, the useful eftect of the
water will be about eight horse power. 2. When the
orificeis at the bottom of the flume, more water will be
discharged through it, and the usefuleffect of the water
willbe much increased. 3. Yes. 4. You can only tell
by constructing a bucket of arbor vitee timber, and try-
ing it. Generally, the arbor vite tree is too small to be
worked profitably for such purposes.

E. H. B. asks: 1. What is the commercial
value of pyroligneous acid and of tar produced by burn-
ing charcoal in kilns? 2. What is the best method of
securingand storing it for market? 8. What gases are
generated by the slow combustion of wood in coal kilns?
4. Can clay plpes,burned like ordinary brick,berendered
sufficiently non-porous to hold and convey water under
pressure: and what would be the best material to ren-
der the joints watertight? Answers: 1. It depends upon
quality and distance from market. 2. When charcoal is
burnedin heaps, the acid cannot so easily be secured.
Retorts are best adapted to the preparation of pyrolig-
neous acid, but kilns or ovens built of brick, with a pipe
for carrying off volatile products of distilation, can be
employed. In Russia the wood is heaped up on a plot
of ground which is somewhat elevated above the level
of the soil,and is funnel shaped, the whole being con-
structed of clay and lined with roofing tiles, on which
the tar collects and flows oft into a vessel placed 1n the
vault beneath. The wood,generally of coniferous trees,
is heaped in 6 to 8 inch layers, and is first covered with
hay or dung, next with a layer of a few inches in thick-
ness of sand or earth. The wood in the heap is ignited
at the bottom, where 40 to 50 apertures are left in the
covering; these apertures being closed with wet sand as
soon as the combustion of the wood becomesactiveand
hasspread through the whole heap. After 10 or 12 days
the tar begins to collect and is removed daily. The
smouldering continues 3 to 4 weeks, and the quantity ot
charcoal obtained is very small. Illustrations of the
varicus torms of kilns employed willbe found in Wag-
ner’s “ Chemical Technology.” Itmaybeconvertedinto
acetate of lime before sending it to market. 3. The
gaseous product of drydistillation is a mixture of inflam-
mable gases, the most important of which are marsh gas
and olefiant gas. Where wood is very cheap, illumina-
ting gas is prepared in this way. 4. The chimneys are
probably thicker in one place than in another. Try an-
nealing by placing in cold water and slowly heating to
boiling; and after boiling some time, ccolslowly. 4. By
glazing them in the usual waybefore burning, orby coat-
ingwith water glass or asphalt, they will be rendered
water tight. Try the experiment on a short distance
first. Use hydraulic cement for the joints.

S. L. D. asks what is the best, cheapest and
most eagily applied substance for blasting. ‘The rock
I want to blast is inside a mill; 20 feet above are ma-
chinery, millstones, etc.; the space i810 x 40 feet, and is
enclosed by strong stone walls. I have heard dynamite
spokken of as cheaper, more powerful in its effects, and
quite as safe as powder. Please inform me if thisisso;
also how to put it up. Should it be in waterproof car-
tridges ? How is it operated, what quantity is used and
howisit fired? Where can it be obtained? Answer:
‘We cannot recommend dynamite as safer or better for
your use than powder. It is put up in cartridges, but
we are unable to designate dealers to whom you should
apply. See notice under ‘ Communications Received.”

W. 0. D. asks what preparation can be
used to remove varnish from the surface of an oil paint-
ing without injuring the picture. “I know that it can
be done.” Answer: In order to remove the cracks often
observed in old pictures, and which we presume to be
yourobject, Van Pettenkofer has suggested exposure
to the vapor of alcohol at the ordinary temperature of
the air, the picture being placed in an air-tight box, at
the bottom of which is a tray containing alcohol. In
some cases, however, it is unsuecessful. One of the
best solvents of dried paint and of boiled oil varnishes
is a mixture of alcohol and chloroform.

T. W. S. asks what will prevent flour paste
from getting sour, or arrest fermentation? Answer:
Flour paste will not sour or ferment if a little alcohol
be added to it. Carbolic acid will also preserve it, but
to many people the smell of the latter is so objection-
able that they prefer the more expensive alcohol.

M. W. B. says: I wish to know what will
clean and polish the brass work on a locomotive better
and quicker than the oil andemerygenerallyused. An-
swer: Use oxalicacld,in the form of powder, applying
it with a piece of dry waste. This is a poisonous com-
pound.

W.S. J. asks: 1. Can I melt old rubber

boots in a mixture of pitch, asphaltumand shellac; that
is to say, will the rubber be dissolved when boiled in
this mixture? 2. Can waterproof clothing (such as has
been waterproofed with alum and sugar of lead) be
ironed when damp to take out the wrinkles without
spoiling the waterproof quality? Answers: 1. No; the
rubber must first be dissolved in bisulphide of carbon,
and as the quantity of rubber required is very small,it
would be cheaper to purchase the crude caoutchouc be-
foreit is vulcanized. 2. No doubtitcan.

‘W. & R.say: How shall we learn what the
‘Whitworth screw thread is, so as to be able tomake it
with preeision? Answer: See editorial pages of last
week’s issue.

W. M. W. would like to know a way of re-
moving sperm (such as is used in makingcandles) from
clothing. Answer: A hot iron and a piece of brown
paper will soon extract the sperm. Benzine will also
remove it, but it oceasionally affects the color.

W. H. B. asks: Which is the most accu-
rate, a long or short bubble in a common spirit level?
Answer: The best length of bubble depends somewhat
on the length or curvature of the tube, a short bubble
being required for a tube withsmallradius of curvature,
and increasing regularly in proportion with the increase
of the radius of curvature.

N. 8. asks: Is it dangerous and, if not dan-

gerous, is it advisable to pump water into a boiler during
the process of blowing off? Answer: It is not danger-
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ous, under ordinary conditions: but it is not generally
considered advisable to blow off while feeding a boiler,
because, as feed and blow pipes are usually arranged,
the clean water that is forced in by the pump is blown
oft, not having time to mix with the other water in the
boiler.

T. J. says: Does water offer less resistance
to onelarge ship than to an equal bulk comprised in
severalsmallerships of the same shape? Answer: The
resistance of the water i3 made up of resistance to
greatest immersed cross section and skin resistance,
the latter depending upon the amount of wet surface.
Phe large ship,having the bulk of several smaller ones
could probably be arranged with less cross section and
less wet surface than the sum of cross sections and im-
mersed surfaces of the smaller vessels.- Youcan readily
make the calculation for any assumed dimensions.

M. J. S. asks: 1. How is the nitrate of gold
produced,which is employed in eiectro-plating? 1Is it
goldleafdissolved in agqua regia? If not, what is it?
2. I havea very fine meerschaum pipe of which the amber
is broken, and I cannot get one to fit it. Is there any-
thing with which I can cement it or otherwise fix it?
Answers: 1. A solution of gold in cyanide of potassium
is used for electro-plating. When gold is dissolved in
aqua regia, the chloride of gold is formed. Dissolve 7
grains of very fine gold in agua regia, evaporate the so-
lution to dryness on a water bath, and dissolve the resi-
due in distilled water, then add to this solution some
cyanide of potassium. (See also answer to W. A. B. in
last week’s issue.) 2. Ordinary glue,or a cementmade as
follows: Soak white glue in hot water ; warm the jelly
formed, add enough pulverulent slaked lime to give it
consistency. The object to be cemented is to be slight-
ly warmed. Another cement is shellac dissolved in
borax.

F. E. C.asks: 1. How can I make a cruci-
ble for melting brass? 2. How can I make a mold for
casting brass? 3. Hcw can I cast lead pipes?® Answers :
1. You can make the crucible of clay, and line it with
fine coal dust, 2. Use ordinary molding sand,and either
a metal or wooden flask. 3. For short pieces of pipe,
use wooden molds and wooden cores. Make the core
in two pieces, cut at an angle,so that it can be with-
drawnfrom the casting.

H.H. asks: What is the best and surest
means of cleaning old boiler flues from dirt and scales
without removing them from the boiler? Answer: Our
correspondent doesnot state the natureof the scale; but
in ordinary cases we would advise the use of tannate of
goda, which is highly recommended by many who have
tried it.

P.T.R. asks: What kind of lenses and
how many are used in a magic lantern,and how arethey
arrangedin the tube? Can there be a lantern or camera
made which will show any opaque object,suchas a com-
mon phetograph, a steel engraving or a coin,upon a
screen,"in its natural colors? If such a camera can
be made, please give a description of it. Answer: One
double convex lens is required in the tube. The magic
lantern will show images of opaque objects with their
colors on the screen, and beautiful effects are produced
if the objects are strongly illuminated.

L. H. asks : How can I make a small en-
gine to drive on a common road? How large a boiler
and engine will it take to carry two persons? If ene
could be made, would it be against the law to drive it in
theroad? Answer: The engine and boiler should be de-
signed to givea useful effect of abput one horse power.
Road steamers have occasionally been used in this coun-
try; and we belleve no objection has been made by the
authorities, probably on account of their novelty. You
will find a very interesting paper on road steamers, by
Professor R. H. Thurston, in the Journal of the Frank-
lin Institute, for January, 1873. An abstract of the paper
has been published in the SCIENTIFIC AMERICAN.

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

J. N. M.—Ironpyrites and sulphate of lime are the min-
erals yousend—of no value. If a stream flows fronlthe
spring you can, by means of a water ram, send up water
into your house, thirty teet high or more. Apply to
prominent booksellers for works on cultivation of
trees.

J. G. W.—It is galena or rulphide of lead, a rich and
valuable ore, containing about 86 per cent of lead.

J. H. S.—Cliefly iron pyrites.

A. G.—Iron pyrites.

G. B.B.—Red hematite and sulphur. The value of thd
latter depends on its distance from a market.

J.J. T.—Red hematite, an ore of iron, valuable if no
too far from coal mines and transportation.

G. R.E. G.—One specimencontains some iron pyrites
quartz, etc., but nothing of value. The others are mag-
nesian limestone and iron ore.

G. C.P.—Thesoft substance had become quite hard
by the time it reached us,and most of it was infusible
and insoluble, like quartz. It also contained some or-
ganic matter.

COMMUNICATIONS RECEIVED.

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

On the Solar System. By G. W. T.

On Propelling Fire Engines. By C. A. M.

On Plow Points. By P. F. B.

On Inserting Screwsin Plaster. By W.A. A,

On Kingfishers and Fish. By D. 8. H.
On Boiler Explosions. By J. E. E.
On Creeping Rails. By J. H.

On the Location of the Great Telescope.
By S.H. M, Jr.

On the Value of Science.

On the Purification of Rivers.

On Tidal Action. By J. A. B.

By J. M.
By J.J. L.

Also enquiries from the following :

J. T.R.—J. M. W—C.T.8.—G.M.V. P.—J.H.—~E.C.D

J.T.B.

Correspondents who write toasktheaddress of certain
manufacturers,or where specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufficient to cover the cost of publication under
the head of * Business and Personal,” which is specially
devoted to such enquiries.
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Index of Inventions
FOR WHICH

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

June 10, 1873,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]
Alarm, letter box, A. Taylor.....covvveeireiennnenns 139,833

............... 139,826
. 139,813

Annunciator, electric, G. W. Shawk
Annunciator, speaking tube, D. Rousseau. .
Bale tie, E. P.JONeB....cciviiiiiiieiiiiiiinnnneens 139,675
Bale tie, cotton, A.S. Armstrong.........coeeuuee. 139,754
Bale tie, cotton, F. CooK.......covvununne. .. 139,777
Bath tub, electro-medical, S. Russell, Jr. .. 139,819
Bedstead crib attachment, B. Snyder..... .. 139,829
Bedstead fastening, C.Wolf.......... .. 139,844
Bell pull, W. T. Munrger.. .. 139,687
Bit stock, A.D. Goodell .. 139,667
Boiler feed regulator, automatic, B. Brett... .. 139,762
Boiler, sectional steam, T. E. McNeill . 139,724 |
Bolt,J.F.Carlin.........oooiiinnnnnnn 139,767
Bolt for doors, flush, S.D. Arnold.. . 139,647
Boot stretcher, D. Harris.......ccovveen.s .. 139,671
Boots,crimpingleather for, S. W. Jamison .. 189,717
Boring machine, earth, W. H. Bouser. .. 139,761
Bottles, box for, J. Matthews .. 139,722
Box for spices, etc., E. Norton .. 139,688
Burner, gas, I. Simmons . 159,828
Butter, refining, G. W.Kirchhoffer. 139,796
Butter worker, J. McBride ... 139,723
Button fastening, M. Ormsbee . 139,808
Canal boats. propelling, W. F. Miller . 139,727

Cap setting and extracting device, E. S. Holmes.. 139.674
Car axle box attachment, D. A. Hopkins.. .. 139,791
Car axle box,railroad, R.Brewer.......... . 139,655

Car trucks, eic.,connecting, C.D. Tisdale
Car indicator, railroad, C. H. Coiiin. ...
Car, railroad, I. G. Macfarlane
Car starter, G. Lowden
Carpet, printed piled, T. Crossley...
Carriage curtain fastener, H. Drake...
Carriage spring clip, D. W. Baird
Cartridge box, S.McKeever.....
Cartridge box, S. McKeever.......
Casting chilled rolls, G. G. Lobdell
Chair, folding, A .,C. O., & N. Collignon.
Churn, reciprocating, G. P.Coan.
Clock, illuminated, E. Wade.....
Coach or carriage, J. Alligaier
Coffee mill, L. Schulz
Coffee steeper, J. D. Adney
Conductor’s check box, J.F. Gaunt
Corn for grinding, preparing, W. Standing
Cottongin, P.C.Sawyer
Cradle, automatic, Van Dervort & Walker.
Cultivator, cotton, C. Zocher...........
Cultivators, draft hook for, A. Adams.
Curtain fixture, A. E. Lazell
Curtainhook, H.L.Judd....
Cutter, peach, W. J. Hill
Digger, potato, H. M. & W. W. Dowd
Distillation, treating grain for, A. Woolner
Ditching machine, C. M. Brown
Dress, lady’s, H. & E.S. Judson
Ear cover, M. Stone..........
Ejector, W. B. Mack.....
Engine, rotary, S. P. Ochiltree
Engine slide valve, steam, N. Johnson.
Jxplosive compound, T.P. Shafiner
Expiosive compound, T. Varney..
Fire place, F. Proudfoot . 129,813
Fire tongs, C.O8Wett..ovviiiiiiiiiieiiieieennsnannns 139,832
Flooring, wood blocks for, Doubrava & Staib.... 139,662
Fringe or border, knit, J. Phipp8.........cvvun wuue 139,810
Fruit parer, Turnbull & Webb......covvvvivinnnnn. 139,837
Furrace and steam generator, 0. W.Ketchum.... 139,795

.. 139,835
. 189,11
.. 139,620
. 139,721
. 139,706
. 139,663
.. 139,648
.. 139,846
.. 139,817
. 139,798

.. 139,645
. 189,780
.. 139,13
. 139,820
. 139,838
. 139,750
. 139,152
. 139,719
.. 139,676
. 139,714
.. 139,709
.. 139,149
.. 139,765
. 139,677
139,831
. 139,799
. 139,807
. 139,793
. 189,738
139,746

Furnace, heating, Porter & Davis.. . 139812
Furnace, metallurgic gas, J. Thomas .. 139,834
Furnace, puddling, J. Heatley.......... . 139,788

. 189,683

Furnace, reverberatory, H. McDonald....... .
. 139,693

Furnaces, etc., valve for cupola, W. H. Ward....
Fuse, electric, G. M. MOWDIay.....cooovvvnnneennns. 139,686
Gas by electricity, W. A. Pitt.........cooveiiiin 139,811
Gaslighting apparatus, electrical, J. Vansaut.... 139,692
Gas purifier tray or grating, J. L. Cheesman...... 139,702
Gate, automatic, C. E. Gillespie...........coeinnnn 139,712
Glove fastening, D. A. Cooperr. . 139,703
Granulating cocoanuts, T. & G. M . 139,804
Harrow, rotary, R. Rakestraw........... 139,814
Harvester, W. Harrison.............
Harvester,B. W. S.& C.H. Ressler..
Harvester cutter, Wellings & Soules.
Hat pressing die, J. Desper............
Heater, feed water, C. E. Frazier..

.. 139,708
.. 139,665
. 139,822

Horse collar,J. N. Schmitz...............
Horse collar, etc ., lining for, D. Curtis (r)......... 5,443
Horse power,H. I. Marnette.......oocvvvuneiennnns. 139,682

Horse power, J. Milbourn .. 139,725
Horses from vehicles, detaching, J. McNeill...... 139,803
Hub, vehicle, G. L. ROUSE .....ccvvuiierennninrennnns 139,691

Hulling machine, A, Bertelson.
Ice auger, W. A. Clark......

.. 139,758
.. 139,7€9
. 189,148

Implement, H. B. Whitehead... .
Iron and other ores,separating, A. Goodhart..... 139,782
Journal boxes,etc.,shaping, J. W. Cole......... . 139,113

Journal boxes, etc., grinding, J. W. Cole.. .
Knapsack,G. H.Palmer.......coovvviiivenrenennnnns
Knob, door, Rebstock & Ottner (r)
Knobs, mold for casting, Rebstock & Ottner (r).. 5,444
Ladder, extension, J. Pine.........coovvviiiinnnne 139,689
Leather splitting machine, A. F. Stowe.. .. 139,744
Lightning rods, coupling, J. H. Weston. .. 139,841
Lock,seal, F. C. Hamilton... .. 139,786
Lock labeland seal, E. J. Brooks......... .. 139,764
Locomotive throttle valve, H. Watkeys....... ... 139,694
Medical compound, J. M. Canningham.,........... 139,707
Mill pick, combination, Nance & Lillard .. 139,806
Mower,lawn, T. Soetbeer.......ccovvviveiernneenns 139,741
Nut and washer machine, W. R. Wilbur.......... 139,690
Offal, apparatus for treating, J. N. B.Bond....... 139,759

59,712
139,731
5,445

Oliwells, device for steaming, T. B. Carothers... 139,656
Oils, testing hydrocarbon, J . B. Blair.............. 139,654
Ores, etc., treating, H. H. & C. J. Eames.......... 139,664
Organ,reed, L. K. Fuller..................couune.... 139,666

Oven, baker’s, D. McKenzie
Paper file box, J. H. Bentley..
Pail, milking, G. T. Lincoln..
Paint compound, H. Nelson...
Pitcher, molasses, H. Wright
Plane, match, J. Edwards...
Planter,corn, G. Hayes

Planter, cotton, G. Paterscn.........

Press, cotton, D. H, Wooldridge...,......

.. 139,802
.. 139,653
. 139,619
139,729
139,698
.. 139,710
.. 139,672
.. 189,732
. 139,845

M — -
Printing and dyeing fabrics, T. Crossley.......... 139,705
Pulley, friction attachment, etc., H. Cox.... . 189,704
Pulp, reducing wood fiber to, T. B. Armitag . 139,646
Pump, R. M. Lafferty (I)..cceeveeerenenennnenns 5,440
Pump, R. M. Lafferty (I)...ccceeeeieeenrnnenirnennnns 5441
Pump and fire engine, Weirick & Lathrop........ 139,840
Pump, double acting, . M. Barker......... ... 139,650
Purifier, middlings, J. W. Wilson... ... 139,843
Railroad crossing, R. J. Hughes... ... 139,716
Railroad rail joint, W. Crandell. ... 139,660
Railroad switch, C. C. Shelby. ... 139,827
Range, cooking, J. H. Mitchell..................... 139,128
Rein support and protector, W. N. C. Willson... 139,842
Relisher and wedge cutter, Hoskins & Rowe...... 139,715
Sad iron holder and lifter, C. B. Pettengill........ 139,733
Saddle, riding,R. C. Hamil.........coovvennns ... 139,668
Safe, fire and burglar proof, B. Howard. ... 139,192
Sash holder, W. Senk . 139,825
Saw handle, E. C. Atkins.. . 189,756
Scaffold, D. Y. Miller.... . 189,726
Scraper, A. H. Refd.........ccooiiiiiiiiin, 139,816
Scraper,road, D. T. Hamilton.......covvvivinnnnnnn 139,669

Sewing machine, J. T. Tobey
% Sewing machine, button hole, S. Cleminshaw
}Sewingmachine plaiter, O. M. Chamberlain
{ Sewing machine presser foot, Allerton & Powers

139,145
139,710
139,657
139,700

| Sewing machine table, T. W. Morrison. . 139,805
I Sheet metal beadiag, C. E. Marchand.. . 139,681
Ship building, iron, Holmes & Bowron ... 138,789
1 Shirt bosom sapport, I. L. Landis........coevnn.e. 139,797
Shoe lacing, J. Harding . 189,718
S~da water fountain, A. D. Puffer ... 189,734
Solderingmachine, W. D. Brooks . 129,763

Sower, hand seed, G. Hall.........
Spark arrester, A. W. Cram
Spiegeleisen, manufacture of, E. Baker.
Spinning machine, H. Ashworth...........

139,785
139,659
139,649
. 139,155

Spinning machine quill bobbin, D. Bass, Jr. . 139,652
Spinning mule, Rushton & Touge............ . 139,737
Steel, manufacture of, J. Absterdam............... 139,751
Steel,manufacture of, W. Dougherty.............. 139,778
Stoolor chair, H. OCOIT .. ....ovvvvnninnnnn . 139,730
Stove doors to frames, attaching, S.Smith......... 139,740
Stove, portable cooking,N. O.Bond ... 139,760
Stove, reservoir cooking, D. G. Littlefield . 189,720
Stove, reserveir cooking, G. G. Wolfe (r).. 5,442
Stucco ornament, A.D. Godard.. . 139,781
Table, folding, F. W.Heublein.... ... 139,673
Tap and die, A.E. Barthel ... 129,651
Telegraph and circuit, printing, H. D. Rogers . 129,690
[ Tobacco packing box,L.Wertheimer . 139,747
Tobacco finisher, A.P.Southard.. .. . 139,742
Tobacco hanger, E. Kempshall....... . 139,718
Toy, M.Grebner . 139,783
Trysquare, adjustable, C.A . Schaefer . 139,821
Traction wheel, J. G. Gallet ... 139,711
Trap,animal,A.J. Matthews ... 189,800
Trap, pigeon, N. B. Tyler..... . 139,836

Trap, waste, Shaw & Tracy.
Tub, stationary wash, B.Morahan.
Tub, stationary wash, B. Morahan...
Twisting machine stop, J. A .H.Carrol
Vehicle spring, J. Mayer..
Vehicle spring, P. Penn
Vehicle wheel, G. J. Cross
Vehicle wheel, S.T.F, Sterick.
Vehicle wheel, J. Woodburn...
‘Wagons, end gate for, J. D. Carey
‘Washing machine, J. Hoover....
‘Washing machine, L. Reed...
‘Washing machine, N.F. Reed

139,739
139,684
139,685
139,768
159,801
... 139,809

. 139,661
139,830
129,697
139,766
139,790
. 129,815
139,736

‘Watch case, J. C.Dueber. .. 139,779
‘Watch, stem winding and setting, G. P. Reed..... 139,735
‘Watches, aluminum springsfor, F. A. Lange 139,678

Water wheel, T.J. Alcott..........
‘Wheel dressing machine, J. W. Cole.
Wheel shaping or dressing machine, J. W. Cole.
Wheelbarrow, J. B. Schneider.
Window screen, D. C. Kellam....

139,699
130,774
139,775
159,823
139,794

Wine, manufacture of, J.C.Baxter. .. 189.757
‘Wire cage, M. Grebner . 139,784
Wood, composition for filling, W. Harding 139,670

Zinc white, N. Bartlett..
APPLICATIONS FOR EXTENSIONS.

Applications have been duly filed,and arenow pending-
for the extension of the following Letters Patent. Hear-
ings upon therespective applications are appointed for
the days hereinafter mentioned:
25,395.—BooT HEEL.—S. Dodge, Jr.,B. Potter, Jr. Aug.2%.

139,701

25,442, —BOILER AND STEAMER.—D. R. Prindle. Aug.?21.
25,443.—SEEDING MACHINE.—S. G. Randall. Aug.?27.
25 147.—EMERY AND CaouTcHOUC.—T. J. Mayall. Sept.4.

25,484, —GRAIN SEPARATOR.—J.L.Booth. September 3.
| 25,499.—RAILROAD CAR SEAT.—E. Wheeler. September 3.

EXTENSIONS GRANTED.,

: 24,367.—ORE SEPARATOR.—W.O.Bourne.

| 24,402.—STEAM PRESSURE REGULATOR.—A. P. Pitkin.
24,428 —Tr1P HAMMER.—B. Hotchkiss.

R4,4:2. —-ROLLING METAL FOR JEWELRY.—J. S.Palmer.
24,436.—RAILROAD BAR.—H. Webb.

DISCLAIMER.

24,367.—ORE SEPARATOR.—W. O.Bourne.

DESIGNS PATENTED.
6,699 & 6,700.—ALE PumPs.—S. Lane, Jr., Englewood, N.J.
6,701.—COOKING STOVE.—G.Smith & H. Brown, Phila ., Pa.
6,702.—CAaPE.—M. Landenberger, Philadelphia, Pa.

TRADE MARKS REGISTERED.
1,299.—DRUGGISTS’ Goops.—Arnold & McNary, N.Y. city.
1300.—WHISKY.—J. Bumgardner & Sons, Staunton, Va.
1,301.—HoG PrRODUCTS.—G. Cassard & Son, Baltimore,Md.
1,302. —MEDICINES.—S. De Grath, Jersey City, N.J.
1,303.—STOVES, ETC.—Hicks & Wolfe, Troy, N.Y.

1,384, —S1LICIAS, ETC.—Lesher & Co.,New York city.
1,305.—CURED Fisa.—H.Mayo & Co.,Boston, Mass.
1,306.— FLAVORING ExTRACTS.—Steele&Price,Chicago,Ill.
1,307 & 1,303.—FrUIT JARS.—Consolidated Fruit Jar Co.,
New York city.
1,309.—Books.—D. C. Cutler, Carthage, I1l.
1,310.—RA1siNs.—F. C.Lewis, Trenton,N.J.
1,811.—CHEWING ToBACCO.~-Liggett & Myers, St.Louis,Mo.
1,312.—Cop L1VvER O1L.—H. M. Rogers & Co., N. Y. city.
1,313.—MEDICINE.—E. M. Tubbs & Co., Manches ber N H

SCHEDULE OF PATENT FEEs:
On each Caveat...........
On each Trade-Mark.

On filing each application fora Patent (17 years) $15
On igeuing each original Patent......cecveeeeeneennans. $20
On appeal to Examiners-in-Chief......... .$10
On appeal to Commissioner of Patents, . .$20
On application for ReiSsue..co.vvvveenenenns pereeinan. $30

On application for Extension of Patent............... K30
On granting the Extension... .

On filing a Disclaimer.
On an application for Design (Sﬁyears) IRTTTTRPPRPIN $10
On an application for Design (7 years)...... .
On an application for Design (14 YE8r&).esreesenrsees 830

VALUE OF PATENTS,

And How to Obtain Them.

Practical Hlll to Inventers

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

More than FIrTYy THOUSAND inventors have availed
themselves of the scrvices of MuNN & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the SCIENTIFIC AMERICAN. They stand at
the head in this class of business; and their large corps
»f assistants, mostly selected from the ranks of the
Patent Office : men capable of rendering the best service
to theinventor,from the experience pracucallyobtained
while examinersin the Patent Office : enables MUNN &
Co. to do everything appertaining to patents BETTER

and CHEAPER than any other reliable agency.

This is th
HOW TO 7 l—/ closin; tInP:
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nearly eve-
ry letter, describing some invention which comes to this
office. A positive answer can only be had by presenting
a completeapplication for a patent to the Commissioner
of Patents. An application consists of a Model, Draw-
ings, Petition, Oath, and full Specification. Various
official rules and formalities must also beobserved. The
efforts of the inventor to do all this businesshimselfare
generally without success. After great perplexity and
delay, he is usually glad to seek the aid of persons expe-
rienced in patent business, and have all the work done
over again. The best plan is to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the inventor may safely confide his ideas to them:
they will advise whether the improvement is probably
patentable, and will give him all the direetions needful
to protect his rights.

How Can I Rest Secure My Invention?

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

Construct a neat model, not over a foot in any dimen-
sion—smaller if possible—and send by express, prepaid,
addressed to MUNN & Co., 87 Park Row, together with a
description of its operation and merits. On receipt
thereot, they will examine the invention carefully,and
advise you as to its patentability, free of charge. Or,if
you have not time, or the means at hand, to construct a
model, make as good a pen and ink sketch of the im-
provement as possible and send by mail. An answer as
to the prospect of 2 patent will be received,usually, by
return of mail. It is sometimes best to have a search
made at the Patent Office; such a measure often saves
the cost of an application for a patent.

Preliminary Examination.

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

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 specification, the original
patent is invalid, provided the error has arisen from in-
advertence, accident, or mistake, without any fraudu-
lent or deceptive intention.

A patentee may, at his option, have in his reissue a
separate patent for each distinct part of the invention
comprehended in his original application by paying the
required fee in each case,and complying with the other
requirements of the law, as in original applications.
Address MuNN & Co., 37 Park Row, New York, for full
particulars.

Caveats,

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

Design Patents.

Foreign designers and manufacturers, who send goods
to this country,may secure patents here upon theirnew
patterns, and thus prevent others from fabricating or
selling the same goodsin this market.

A patent for a design may be granted to any person,
whether citizen or alien, for any new and original design
for a manufacture, bust,statue, alto veiievo, or bas reliet,
any new and original design for the printing ot woolen,
silk, cotton, or other fabrics,any new and original im-
pression, ernament, pattern, print. or nicture, to bhe
printed, painted, cast, or otherwise placed on or worked
into any article cf manufacture.

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

Rejected Cases.

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

Value of Extended Patents.

Did patentees realize the fact that theirinventionsare
Ukely to be more productive of profit during the seven

© 1873 SCIENTIFIC AMERICAN, INC
© 1873 SCIENTIFIC AMERICAN, INC

years of extension than the firstfull term for which their
patents were granted, we think more would avail them-
selves of the extension privilege. Patentsgranted prior
to 1851 may be extended for seven years, for the benefit
of theinventor, or of his heirs in case of the decease of
fomer, by due application to the Patent Office, ninety
days before the termination of the patent. The extended
time intres to the benefit of the inventor, the assignees
under the first term having no rights under the extension
except by special agreement. The Government fee for
an extension is $100, and it is necessary that good profes-
sional service be obtaine.dto conduct the business before
the Patent Office. Full information as to extensions
may be had by addressing MUNN & Co., 37 Park Row,New
York.
Trademarks.

Any person or firm domiciled in the United States, or’
any firm or corporation residing in any foreign country
where similar privileges are extended tocitizens of the
United States, may register their designsand obtain pro-
tection. Thisisveryimportant to manufacturersin this
country,and equally 8o to foreigners. For full particu-
arsaddress MUNN & Co., 37 Park Row, New York.

Canadian Patents.

On the first of September, 1812, the new patent law of
Canada wentinto force,and patents are now granted to
citizens of the United States on the same favorable terms
as to citizens of the Dominion.

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

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

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

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

Foreign Patents.

The population of Great Britain is 31,000,000; of France,
87,000,000 ; Belgium, 5,000,000; Austria, 36,000,000; Prussia,
40,000,000,and Russia, '70,000,000. Patents may be securea by
American citizens in all of these countries. Now is the
time, when business is dullat homie, to take advantage of
these immense foreign fields. Mechanical improvements
of all kinds are always in demand in Europe. There will
neverbe a better time than the present to take patents
abroad. We have reliable business connections with the
principalcapitals of Europe. A large share of all the
patents secured in foreign countries by Americansare
obtained through our Agency. Address MUNN & Co., 87
Park Row, New York. Circulars with full information
on foreign patents, furnished free.

Copies of Patents.

Persons desiring any patent issued from 1836 to Novem
ber 26,1867, can be supplied with official copies at a reas-
onable cost,the price depending upon the extent of draw
ingsandlength of specification.

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

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

‘When ordering copies, please to remit for the same as
above, andstate name of patentee, title of invention,asd
d ate of patent. Address MUNN & Co., Patent Solicitors
37Park Row, New York.

MUNN & Co. will be happy to see inventorsin person,
at their office, or to advise them by letter. Inall cases,
they may expect an konest opinion. For such consulta-
tions, opinions, and advice, no charge is made. Write
plain; do notusepencilorpale ink; be brief.

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

Inallmatters pertaining to patents, such as conductirg
interferences, procuring extensions, drawing assign-
ments, examinations into the validity of patents, etc.,
special care and attention isgiven. For information and
for pamphlets ot instruction and advice

Address

MUNN & CO.,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

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

p.‘ dwtiﬁrmzm

RATES OF ADVERTISING.

Back Page = = = = = = = $1.00a line.

Inside Page = = = = = = 75 cents a line.
Engravings may head advertisements at the same rate y er
W line, by measurement, as the letter-press.

TO INVESTORS

The Northern Pacific Railroad Com-
pany having determined to close its 7-30
First Mortgage Gold Loan, and thereafter
to pay no higher rate of interest than 6 per
cent on further issues of its bonds, THE LIM-
ITED REMAINDER OF THE 7 3-10 LOAN Is
NOW BEING DISPOSED OF through the usual
agencies.

This affords a desirable opportunity to per-
sons wishing to reinvest July interest cr
dividends.

The Company now has more than 500
miles of its road built and in operation, in-
cluding the entire Ilastern Division connecting
Lake Superior and the navigation of the Mis-
souri River; the work of construction is pro-
gressing satisfactorily ; the Company has
earned title to nearly Ten Million Acres of its
Land Grant, and sales of lands have thus far
averaged $5.66 per acre.

All marketable securities are received in
exchange for Northern Pacifics.

JAY COOKE & CO.,

20 Wall Street, New York.
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BAIRD’S

FUR PRACTICAL, JIEN.

My new,revised and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC Books—96 pages, 8vo.—will be sent, free
ofdposlage, to any one who will favor me with his

ress.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia

VALUA BIO%E BOOKS

HEAT,STEAM

AND THE

Steam Engine.

Box.—A Practical Treatise on Heat: As ap-
plied to the useful arts; forthe use of engineers,archi-
tects, ctc. By T homaa Box, author of Practical Hy-
draulics. Tlustrated by 14 plates, containing 114 fig-
UFEB. 12110 . et e it vaeenearearcnanencnensasaoeaennnns $1.25

Burgh.—The Slide Valve Practically Con-
sidered. By N. P. Burgh. Completely illustrated.
B D1 Lo J A N §2.00

Burgh.—Practical Rules for the Proportions
of Modern Engines and Boilers for Land and Marine
Purposes. By N. . Burgh, Engineer. 12mo....... $1.50

(Jmnpm — A Practical Treatise on Mechanical
Engincering: Comprising metallurgy, molding, cast-
ing, iorging, tools, workshop inachinery, mechanical
manipulation, manufacture of steam engines, etc., etc.
Withan appen(lix on the analysis of iron and iron ores.
By Francis Cempin, C.E. ‘To which are added, obser-
vations on the construction of steam boilers, and re-
marks upon furnaces used for smoke prevention ; with
a chapter on explosions. By R. Armstrong, C. ., and
John DBourne. 8vo. Illustrated with29plates and 110
WOOANELETAVINGEL. . oo NGNS VR eIssee | .o $6.0

Colburn.—The Locomotive Engine: Includuur
a description of its structure, rules for estimating 1ts
capabilities,and practical observations on its construc-
tion and management. By Lemh Colburn. Illustrated.
Anewedition. 12MO.........coiiviiiiiennn. 00000k o o $L.5

Fairbairn.—The Principles ot Mechanism and
Machinery of Transmission: Comprising the princi-
ples of mechanism, wheels, and pulleys, strength and
proportions of shafts, couplmgs of shufts, and engag-
ing and disengaging gear. By William F dllb'.llrll Esq.
Beautifully illuscrated by over 150 wood cuts. In one
VOIMMEN2 0oL L L e . e $2.50

Main and Brown.—The Marine Steam Engine.
By Thomas J. Main, F.R.S., Ass’t Mathematicar Pro-
fessor at the Royal Naval College, PPortsmouth, and
Thos. Brown, Assoc. Inst. C. E., Chicf Engineer R. N,
attached to the Royal Naval College. “nn numerous
illustrations. In one volume,8vo §5.00

Main and Brown.—The lndwatm and Dyna-
mometer: With their praetical apphr‘anons to the
steam engine. By T.J.Main, M. A., .S., Ass’t Prof.
Toyal Naval College, Portsmouth, 'Lll(l Thomds Brown.
Assoc. Inst. CIs., Chief Engineer R. N, attached to the
R.N. College. Tllustrated. KFrom the Fourth London
Edition. 8vo ..81.50

Norris.—A Handbook for Locomotive lﬁuﬂ i-
neersand Machinists: Comprisingthe proportions aud
calculations for constructing locomotives ; manner of
bettmgva]vcs tablus of S(f\l-llei ,cubes, aréas,etc.,etc.
\T‘ Scptimus I\Oll‘ls Civil and Mechanical ]:,uglmer

ew edition. Tlustrated. 12mo., cloth.. ..$2.00

Templeton.—The Practical D\ammator on
Steam and the Steam Engine: With instructive refer-
ences relative thereto, arrauged for the use of engi-
neers, students, and others. By William Templeton,
Engineer. I20....c.ovuiiiiiinireniinieciieineanenns 81 1.25

Watson.—The Modern Practice of American
Machinists and Engineers: Including the construc-
tion, application, and use of drills, lathe tools, cutters
for bonug cylinders, and hollow work generally, with
the most economical speed of the same; the results
veritied by actual practice at the lathe, the vlse and on
the tloor, together with workshop mduaﬁnmeut, econ-
omy of manufacture, the steam engine, oilers, gears,

bdlting, ete., ete. L) Egbert . Watson, late of thc
SCIENTIFIC AM}:.RICA“I 86 engravings. 12mo.....§2.50
Williams.—On Ieat and Steam : Embmcing

new views on vaporization, condensation, and explo-
sions. By Charles Wye Wililams, A. L. C. E. Iltustra-
el BYOu.ieerneiiiiiiiiiineieenes 500000 ATt $3.50

% The above, or any of my Books, sent by mail, free
ot postage. My CATALOGUE OF PRACTICAL AND SCIEN-
TIFIC BOOKsS sent, fre¢ of postage, to any one who will
furnish his address.

HE\TRY CAREY BAIRD,

DUSTRIAL PUBLISHER
406 \‘\ ALVU’I‘ STREET, Phlludelphia R

USINESS—That will make your fortune.
Address, EUREKA PORTABLE TABLE CO., 713
ullve Street, St. Louis, Mo.

F. RICHARDSON,
\IANUFA(,T[TRER O HAND LATIES

ATHOL, MASS.

ROPER HOT AIR

ENGINE COMPANY., 70 New Church St.,New York.

Wo00D-WORKING MACHINERY.

New and improved Woodworth’s, Daniel’s, and Dimen-
sion Planers, Moulding, Mortxsmg, [‘euonmg, Sawing
Borlug,Upnght Shaping Machines,etc. Machine Chisels
and Augers, Moulding Cutters and Farmer’'s Cele-
brated Patent Matcher Heads and Cutters, con-
tantly on hand and made to order.

R. BALL & CO., 26 Salisbury St., Worcester, Mass.

ELLOR & ORUM, Manufacturers of
'l‘FRsPr‘? 1:l:l REVE

NT L()\Lﬁ}’% %I(DUIIGDI\QILH},‘-
ING MACHINES »
Pa. Have had over é

448 North 12th St., Pniladelphia,

1 YEARS’ experience in build-
ing ?haping Machines, using the revolving Collar as
ag

10,000—A RARE CHANCE, — Any

us! ness man havingthe foregoingamount to i1 vest,can
he&n of arare opportunity to purchase three pau,uts on
articles of great merit—hardware—small castings. One
of the articles has been extensively introduced with a
healthy increase of sales, and the other two are steadily
gaining in pablic favor. Orders can be filled from any
large city to great advantage. Satisfactory reasons
given for selling. Address ““C,” Box 302, Harrisburg,Pa,

00T SAWING MACHINE--best out—

Cuts very fast, as smooth as a plane. §. C. HILLS,
51 Courtlandt Street, New York 3 P

New York Bxposition & Manufacturing Co.

CAPITAL $100
and Miscellaneous
E. E. ROBERTS, PRESIDENT.

000--52, 534 & 56 B\'mulw'ly, New Ym’k--Importers and Manufacturers of '\Incmnery
éoods—\legotmtors of Foreign and Amerlcan Patents.

. COTESWORTH PINCKNEY, TREASURER.

The Managers of the 42 Exhibition of the American
Institute, of the City of New York, beg to announce,
that the Exhibition Buildings on 2d and 3l Avenues and
63d and Gtth Streets, will be open for the reception of
heavy Machinery August 18th and for other articles,
September 18t1873. ‘The Exhibition will be formally
opened September 10th.

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

meg(w"a Steam Pump.
CHAS. B. HARDICEK,
23 Adams st., Brooklyn, N. Y.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficiency, durability and econ-
omy, with the minfinum of weight and price. They are
wndely and favorably known,morethan 1,000 being in
use. All warranted msfactory m no cal(' Descriptive

circularssent on xlpd)
TH H()ADLEY LO Lawrence. Mess,
Liberty st., I\ew York.

To Flectro-Platers.
BATTERIES, THEMICALS, AND MATE-

RIALS. in sets or single. with books of instructien
for Nickel or Silver Plating,by THOMAS HALL,Manu-
facturing Klectrician, 19 Bromfield Street, Boston, Mass.
Illustrated catalogue sent tree.

AGE’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.Y.

12 SamRms sent by maitl for 50 cts., that retall quick (or
$10. WOLCOTT, 181 Chatham Square, New York.

Machinery,

Wood and Iren Working of every kind. Leather and
Rubber Beltmg, Emery Wheels, Babbitt Metal, &c.
(xI‘O ACE & CO., 121 Chambers St, N.Y.

* |Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to 4 ft. lso Pat. Coupling and Self- oi]ing ad]ustable
H:-x\g(‘.rc GEORGE PLACE
121 Chhambers Street, \ew York.

Sturtevant Blowers.

1 101 every size and (lescri}ltion [c‘onstannly&on(lréa.nd

G a4/ )

121 Chambers Street, New York.

lnu fact that cals sanarting oas 75“per cent grcater
Strength, a finer finish,andis truer to gage,than any other
in use, renders it umlonbt(-d-ly the most economical, We
are also the gole manufacturers of the CELEBRATED COL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers, ete.,
of the most dpproved styles. TPri( . lists mailed on z\ppli

S & LAUGHLINS,
Try street, 2d and 3d avenues, Pittsburgh, Pa.
190 S. (“maluc cllicugo
F®-Stocks of this Shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
GEO. PLACE & CO., 126 "Chambers street, N. ¥.
PIRRCE & WHAT I\G. Milwaukee. Wie.

eation to

CHEAP STEAM POWER.

THE NEW YORK EXPOSITION & MANUFAC-
TURING CO,, Capltal $100,000—52, 54 & 56 Broad-

way—make a specialty of Steam Engines, Boilers and Pumpm thoroughly reconstructed from partly new

and partly good second hand material,
them.
bought, bol(lf

by the District Inspector, if desire

N.B.—New inventions introduced for the owners on liberal terms.

Seélections can be made from an immense stock of all styles and powe
and exchanged. Every article examined by a Government engine
State what you want, and write for price II}r of that particular grade.

which they can ufford to sell at two “thirds the usual prices, and warrant

Steam machinery of all kinds
before shipping, and also tested

. ROBERTS, President.

p_You ask WHY we can sell First
?R CE §§290‘ Class 7 Octave Pianos for %290"

We answer—Itcosts less than $300
Jto make any $600 PYiuno sold
throug gents, all of whom make
2100 @er ct. profit. We have
10 Agehts, but ship direct to fami-
ies at Factory price, and warrant
5 Years. Send for illustrated cir-
cular in whlch we xefLr to over 500 Bankers, Merchants,
&c. (some of whom you may know), using our Pianos,
in 44 States and Territories. “Please state where you saw
this notice,

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

ICHARDSON, MERIAM & CO.
Manufaeturers of the latest improved Patent Dan-

els’ and Woodworth Planing Machines, Matching, Sash
aund molding, Tenoning, Mortising, Borin , Shaping, Ver-
tical, and C reular Re- ‘mmng Machines, aw Mills, Saw
Albors, Scroll Saws ailwuy, Cut-off, and Rip-saw Ma-
chines, Spoke and Woo d Turning Lathes and various
other kinds of Wood-worklng Machinery. Catalogues
and price lists sent on application. Manufactory, Wor-
cester, Mass. Warehouse, 107 Liberty st, New lori( 1w

UNMERQUS TESTS HAVE PROVED

NF BURNHAM'SNEW TURBINE

TOBE THE BE:VSTV ERINVENTED -

PAMPHLE T - FREE & ADDRESS YORK PA

ANTED! Agents to sell our Rubber Stamps and
other Novelties. Address U.S. MANUFACTURING
COMPANY. 9 W. Lombard St., Baltimore, Md.

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

UERR’S WATCHEMAN'S TIME DE-
TECTOR.—Important for al. large Corporation:

and Manufacturing concerns—capaole of controlling
_with the utmost accuracy the motion of a watchman or
atrolmman, as the same reaches different ﬂt%tlt(;?lz of his

eat. Send for a Circalar. J.E.B
P. 0. Box 1,057 Boston Msss,
N. B.—This detector is covered by ‘two U. 8. i"atenv

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

OOD-WORKING MACHINERY GEN-
erally. Eecmmes, Woodworth Planersand Rich-
srdson’s Patent mpmvod Tenon Maclnnes
Central, comer Unio:
WIT HI4 RB‘? l~.U (1(V & RIC}IA RDSON.

OTIS, SAFETY HOISTING

Machinery.
OTIS, BROS, &
NO. 348 BROADWAY. NEW YOI\I&

Cn .
UNCHING est ddnes TR LS
DROP PRESSES. "

& PARKER PRESS CO
bl MIDDLFIO\V’Q’, CONN.
WOODBURY’S PATENT
FPlaning and Matching

and Moldingl\iachmcs Gray & Wood’s Planers, Self-oiling
Saw Arbors, and other wood working m.xclunery
WOO0DS, {9 1 Liber l.y street, N. Y.;
send for Circulars. 67 Sudbury street, Boston.

BOILERS AND PIPES COVERED

With “ ASBESTOS FELTING ;” saves twenty-tive per cent. in fuel.

Send for circulars.

ASBESTOS FELTING COMPANTY,

Nos. 316, 318, 320, and 322 Front Street, New York. &~ Asbestos in all quantities and qualities for sale.

Little Giant.

To Quarriers of Marble, Slate,
and Limestone:

Our Gadder saves directly in stock and labor three
times its cost in a year. It does the work of twenty
men, saves half the channels, and yeduces the

siness of cutting eut building and ornamental
:uscience. For proof of ths we referto all
incipal marhle comp'\nies of Verm
SULLIVAN MACHINE C()J\II’A\ Y,
Claremont, N H.

M0 FOUNDERIES, Factories, Ropewalks,

&c.—For sale or lease, blocks of Lots with bulkhead
waterfront. Low prices,easyterms. S.B.SCHIEFFLLIN,
15 East 26th Street, New York.

GENTS—Most fortunate chance to make

_ money, respectably and surely. $25 to $100 weekly,
without fail. Article sells to every Lady and Gentleman.
Addxess 0. ¥'. TEMPLETON, ﬁl.)BI‘O-L way, New York.

Have a Cricket

“ ON THE HEARTH, IS THE LUCKIEST THING IN TIE
“ WORLD."’— Chas. Dickens. The large 1llustrated f amily
papm —*“THE CRICKET ON THE HEAR'TH —only $1 a year.
A %5 CHROMO FREE. Great success. 100,000 sold.
16 pages crowded with freshest stories, &c. Wil pay one
General Agent in each county « monthlu cash salary.
Send $1 for Agent’s Outtit (chromos, samples, terms.&c.)
A ply now for territory. We send this pnpcr three
months for 23¢. Object, to introduce.
Joxks & HADLEY, walnhms, 176 Broadwa

“ To

T‘oEFLL METALS axo THEIR ALTOYS,
including Mining Ventilation, Mining Jurispru-
denc , and Metallurgic Chemistry, employed in the Con
version of Iron, Coppel Tin, Zinc, Antimony, and Lead
Ores, with their application’to the Tndustrial Arts. By
Scmfren, Truran, fairbairn, Aitkin and others. Crown
bvo 654 DL« 172 1ilustrations. Half calf, $3.75.
NOSTRAND, IMPORTER AND PUBLISUER,
23 Murray St. and 27 Warren St., New York.

o HINGLE AND BARREL MACHINERY.—
Improved Law’s Patlent Shingle and Ieading Ma-
chine,simplest and best in use. Also, Shingle Heading
and StmeJointem Stave liquelizers, Heading Planers,
Turners, &e. Address TRE V()R& Co., Lockpon N.Y

INVENT@B

WHO WISH TO

REALIZE PECUNIARY

BENEFIT FROM THEIR INVENTIONS

(whether patented or not), either by sale of the r rights, or partnership wnh capitalists,are invited to send for our

explanatory circular.
their owners, if br ougnt properly before the public.

\lauy valuable labor-saving 1nv¢,ut10ns ar (>1 ing dormant which mlght realize a fortune for

XPOSITION & M’E’G CO., 52 BIO dway, N. Y.

OR SALE--The right to manufacture and
Sell the Patent Stave Grain Baskets in the States of
Ohio, Pennsylvania, and New York. Said Baskets pro-
tected by numerous patents issued to Horace C. Jones
d G.I. BPEV\ STER App]eton Wls

REYNOLDS’

Turbine Water
Wheels.

30 years’ experience ensblesme

to excelin Gearing Millsofall kinds,
and furnishing them reliabie, eco-
nomical ower Scientific pamphlet
free. GEO. LLCOT, 96 Liberty
Street, New Yor.x

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

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

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

OODWORTH SURFACE PLANERS,
Planers and Mntchers, $350. S, C. HTLLS

$125
51 Courtlandt street New York .

[ [LI = e

IIIIIU.J WROL:)G HT
BEAMS & G/IRDERS
HE Union lron
The attention of Engineers and Arclntects is cal]ed

Mills, Pittsburgh, Pa.
to our improved Wrought-iron Beams and Girders (pat-
ented), in which the compound welds between the stem
and flanges, which have proved so objectionable in the
old mode of manufacturing, are entirely avoided, we are
prepared to furnish all sizes at terms asfavorable ascan
beobtained elsewhere. Fordescriptive lithograph address

Carnegie, Kloman & Co, Unjon Iron Mills, Pittsburgh, Pa. |

?5 A DAY' Agems wanted. Businessentirely
new. G.G.Suaw, Biddeford, Me.
MPROVED FOOT LATHES,
Slide Rests, Hand Planers for metal,
Small Gear Cutters, Foot Scro.l1 Saws. The
R very best. Selling cverywhere. Catalogues
free. 3 ALDWIN,
Laconia, N.H.

{ LASS b -\/I OULDS for Fruit Jars, Patent
Medicine Bottles, etc.,

made by H. BROOKE, 14Iyears at White and Centre

Streets, New_ York. Theshortest and cheapest may or-

der direct of Mould Maker.

F‘ PARTICULAR ATTENTION paid to MOULDS for

INVENTORS.

© 1873 SCIENTIFIC AMERICAN, INC

’ Moulders’& Plasterers’

TOOL For Illustrated Catalogue, appply to
. CARTER, 290 Pearl St., New York.

MACHINEHY, NEW and 2d-HAND.=

Send for Circilar. Crias. 1’LACb
& CO. 60 Vesey st., New York.
s
Andrew’s Paients.
Noiseless, Friction Grooved, or Geared Hoist=
_ers, suited to every want,
Safety Store Elevators, Prevent Accident,
Rope, Belt, and Engine break.
Smolc- Burumx sSafety Boilers.

Oscillating Engines, Double and Single, 1-2 to
1 Horse power.
Centritugal Pumps, 100 te 100,000 Gallons

M s Best P

R’lud, ";uml Gravel,
out injury.

Al Light, simple, Durable, and Economical.

Send tor Circu ars,
WM. D. ANDREWS & BRO.
414 Water Street, New York.

EW & IMPROVED PATTERNS.—MA.
CHINISTS’ TOOLS—all nwcs—qt low prices.
E.& R.J. GOULD,103N. J. R. R. Ave., Newark, N. J

THE INTER-ST ATE

5 [NDUSTRIAL
EXPOS

0N
CHICAGO,

Will hold its First Exhibition during the coming Fall
The building,

K830 feet long and 200 feet wide,
costing $250,000.00, built chiefly of brick, iron and glass—
complete in all its appointments fora first-class ixhibi-
tion of the Products of Industry and Art—will be in
readiness by

September Ist.

All \I'umfacturcrs, Artisans and Artists are cordially
invited to avail themselves of this opportunity to place
their Pru(lucts before 'he pu)f)le of the great North-
‘West. The dvration of the Exhibition will not be less
than four, and probably six weeks. Applications for
space, with brief statement of character of intended
exhibit, addressed to the undersigned, will meet with
prompt attention and reply.

JOHN P. REYNOLDS, Secretary,
87 Washiugton Street, (mc.uzo 1.

1832. SCHENCK'S PATENT.

WOODWORTH PLANLR‘%

And Re-Sawing Machines, Wood and Iron Working Ma
chinery, Engines, Bmlers etc. JOHN B. SCHENCK’
SONS, Matceu\van, N.Y.and 18 Liberty St., New York

GEARS PATENT

VARIETY MOULDING MACHINE

The only simple, complete and reliable Upright Shaping
Maschine known. Legality of Patents sustained in Uni-
ted States Circuit Courts. Iafringers who do not make
Tmmediate setllemcms will be prosecuted. I MEAN
BUSINESS. A. S AR,Sole M nufacturer & Proprietor.
Also Manumcmxu ‘and’ Desler in all kinds of Maclinery
and Mechanical Supplies. 56 Sudbury St.,Boston, Mass.

*. MOLDING, MORTISING,
TENONING & SHAPING
MACHINES;

umys in the Woaorld, pass
oal, Grain, etc., with-

SCROLL SAWS,

Planing & Matching

n MA(‘III‘IL* &c.,
‘E' For RAILROAD, CATL, and AGRT
2 CULTURAL Sirors, &c
gE~Superior to any in use.

J. A.FAY & CO.

CINCINNATI, Ohio.

I) ATTERN & BRANDING LETTERS—SHARP,

Flat or Rounding Surfaces—Large stock. PAVE-

MI‘NT Letters, suitable for ARTIFIC IAL STONE-
ORK. VANDERBURGH, WELLS & (

18 Dutch, cor. Fulton St.., New York

\[IOMAS'S FLUID TANNATE OF SODA
. removes Scale from Boilers without injury to iron.
Price 10c.perib. in Bbls. 500 1b., ¥ Bbls. 250 Jb., 14 Bhls.
1251b. Sce SCIENTIFIC AMERICAN of May 3d, 1873, p. 280.
TESTIMONIAT.—* Wilmington, Del.. 6 mo. 16, 1873.—
N. Spencer Thomas—Please send us 2 half barrel of Tan-
nateofSoda The quarterbarrel that we got appears to
have done more good than anythingelsehasdonein the
same length of time before, and we hope perseverance
in its use will clear the scale ot completely.
Respecifully, JOSErH BANCROFT & SON.”

Address 0rde1 s to N. SPENCER THOMAS, lelra,ﬂ Y

~ $72.00 EACH WEEK.

Agents wantedeverywhere. Business strictly legiiimate.
I’articulars free. Address, J. WortH & Co.. St. Louis,Mo.

o ILICATE OF SODA AND POTASH.— Al
k) grades, in 11quid 1(\1]y, and dry st te, for sale in
quantities to suit h\' L. & J. W. FE U( HTWANGER,
55 Cedar Street, New York.

UNGSTATE OF SODA.— Considerable
loss of life occurs trom the inflammable nature of
materials used for dress. ¥rom numerous cxperiments,
the Tungstate of Soda is preferred. It isusedin all the
Royal Laundries of England. The lightest muslin dress
washed in t is solution and dried beLomes non-inflam-
mable. We furnish full directions { llhlllg‘ it,and sup-
plyinthe (lrv state in quantities to suit
L.°& J. W. FEUCHT WANGER, Chemists,
55 Cedar Street New Yor k

ITUATION W A\*TED By a young man
as Superintendent or Assistant in a Foundry and
Machine Shop. Understands the foundry and pattern de-
partments, and is a Machinist by trade. ~ Has had several
years’ experience with one established Lastern mm—

would like to go West. Goodreferences. Addre
H. W. A., Lock Box 16, No’ Adau‘s, Mass
()O HORSE POWER Ilorizontal Engine
for Sale,at about one half its cost und but lit-

tle used. For (lescnpt(on apdémce » apply.

TANNER & CO., Rxchmond Va.

ple, of either sex, young or old, make more money at

5 to $¢)0 perday! Agents wanted! All clasnes of working peo-
work for us in their spare ioments or all the umpthanatanything

tlee. Particularsfres. Address @, Stinson & Co.. Portland. Maina.
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Sflveriisemeny

dvertisements will be admitted on this page at the rate of
$1.00 per line for each insertion. Engravings mey
head advertisements at the same rate per line by meas-
urement. as the letter-press.

T'he value of the SCIENTIFIC AMERICAN as an advertising
medium cannot be over-estimated. Itscirculation is ten

N Y, PLASTER WORKS,

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c.

Our

DoUuBLE EXTRA Plaster s unsurpassed. Every Barrel warran

Our Quarries are in Nova Scotia.

ranted.
WORKS, 469, 471 & 473 CHERRY STREET, NEW YORK.

times greater than that of any similar journal now pub-
lished. It goesinto allthe States and Territories, andis
read in all the princip al libraries and reading-rooms of
the world. We invite the attention of those who wish to
make their business known to the annexed rates. A busi-
ness man wants something more than to see his adver-
tisement in @& printednewspaper. Hewants circulation.
1f it is worth 25 cents per line to advertise in a paper of
three thousand circulation, it is worth $3.75 per line to
advertise in one of forty-five thousand.
For the best

———— R
Yeather Belts BELT HOOK forAdl:lresg or
ZREENLEAF WILSON, Lowell, Mass.

ANTED—A Second hand Engine and
Boiler of 40 or 50 horse power, Address
1. DE LAND, Skancateles, Onondaga Co., N.Y.

- DOUBLE ACTING
BUCKET-PLUNGER

i\ SteamPumps

ALWAYS RELIABLE.
VALLEY MACHINE COMPANY,

Basthampton, Mass.
THE
SCIENCE RECORD
FOR

1873.

A Compendium of the cientific Progress and Discove
ries of the Preceding Year. Illustrated with
over 150 Engravings. pages,
octavo. Price, $2.

rNHIS 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 exnibiting in
one view the General Prog-
1ess of the World 1n the fol-
lowing Denar me:
1. —CIJ MISTRY AND MET-

LLURGY.

RG

2. \IECHANICS AND ZEN-

GINEERING.
3.—ELECTRICITY, LIGHT,
HEAT, SOUND.

4. TECHNOLOGY —Embra-
cing New and Useful In-
ventions and Discoveries
relating to THE ARTS:

5—BOTANY AND HORTI-
CULTUR.

6.—AGRICULTURE.

T.—RURAL AND HOUSE-
OLD ECONOMY.
8.—_MATERIA MEDICA,
THERAPEUTICS, HY~

GLENE

9.—. NATURAL HISTORY
AND ZOOLOGY.

10 Se 11, M]*TEOROLOGY

TERRESTRIAL PHYS?
CS, GEOGRAPHY.

2. GFOLOGY AND MLNEI{.ALUGY

13.—ASTRON

14. —BLUl;rluAP"Y

Every person whe aesires to be well informed concern-
ing the 1? rogress of the Arts and Sciences ghould have a
copy of SCIENCE RECORD FOR 1873. It will be a most in-
teresting and valuable Book aml should have a place in

every Household, in e very Library.

bOUpages,(l(,mvo Handsomely Bound. Over 150 En-
gravings. Price, $2.

Sent by mail 0 all parts of the country, on receipt of
the price. A liberal discount to the trade and to can-
vassers. Forsale at all the principal Bookstores.

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

Toe SCIENTIFIC AM ERICAN will be sent one year
and one copy of SCIENCE INZCORD FOR 1873, on
receipt of $4'50.

SCIENCE RECORD FOR 18'7
above.; Price $2. Library binding, #2.50.

HARTFORD
Steam Boiler

INSPECTION & INSURANCE C0.

CAPITAL . . . . . . . . $500,000.

ISSUES POLICIES OF INSURANCE, after a careful
nspection of the Boilers, covering all loss or damage to

Boilers, Buildings, and Machinery,

—ARISING FROM—

STEAM BOILER EXPLOSIONS.

Thebusiness of the Company includes allkinds of

STEAM BOILERS,
STATIONARY, MARINE, & LOCOMOTIVE.

Fullinformation concerning the plan of the Company’s

operations can be obtained at the
HOME OFFICE, in Hartford, Conn.,
oratany Agency.
J. M. ALLEN, President. C. M. BEACH, Vice Pres
J. B. PIERCE, Secretary.

BOARD OF DIRECTORS:

uniform with the

R & 29011000000 qoo St o 566,00 00 o TSN President.
Lucius J. IIendee ............ President Atna I'ire Ins. Co.
F. W. Cheney

..... Ass’t Treas. Cheney Bros. Silk Mfg. Co.
John A. Butler............. Pres. Conn. River Banking Co.
Charles M. Beach.. of Beach & Co.

Daniel Phillips......coovviovuinnnnnn. of Adams Express Co.
G. M. Bartho) omew Pres’t American National Bank.
R .Pres’t Colt’s Fire-Arms Mfg. Co.
E.M. Reed ......... Sup't Hartford & N. Haven Railroad.
Hon. Chas. M. Pond. ....Tres. State of Connecticut.
T. O. Enders....... Scec. Etna Life Ins. Co.

".of Case, Lockwood & Co.
GEN. WM ice Pres’t Colt’s Pat. Fire-
Arms Man f'g Co.

Austin Dunham............... Pres. Willimantic Linen Co.
Geo. Crompton...... Cron.pton Loom Works, Worcester.
Earl P. Mason..... Pres’t Prov. & Wor. R. R., Providence.
Wm. Adamson..of Baeder, Adamson & Co., f’hiladelphia.
New York Office................ 239 Broadway.
THEO. H. BABCOCK. Manager.
R. K. McMURRAY, Ingpector.

PORTLAND CEMENT,

From the best London Manufacturers. For rale hv
JAMES BRAND, 55 Cliff St., N. Y.
A Practical Treatise on Cement furhished for 25 cents

THE

AMERICAN

Turbing Water Wheel

Has recenn?' been improvedand sub
ected to thorough tests by James
fmerson, Holyoke, Mass., showing

higher average results than any Tur-

blne Whee] ever known. A full re-

R g btained of STOUT

MILLS ’H:,MPLE ,Dayton, Ohio.

WIRE ROPLE.

JOHN A. ROEBLING’'SSONS
MANUFACTURERS, TRENTON, N.J. = |
OR Inclined Planes, Standm%Shlp Rigging
Bridges, Ferries, Stays or Guys on Derricks & Cranes,
Tiller Ropes, Sash Cords of COY per and Iron, Lightning
Conducters of Copper. Special attention giv n to hoist:
ing rope of all kinds for Minesand Elevators . App! for
circular, giving price and other information Spe

pamphlét on ransmission of Power by Wire Ropes. A
large stock constantly on hand at, New York Warehouse

No. 117 Liberty street.

LUBRICATORS.
REYFUS’ transparent Self-act-
ing Oilers, for all sorts of Machinery

11 and Shafting, are reliable in_all seasons,

| saving 15—95 per cent. The SELF-ACT-

" ING LUBRILATOR for Cyllnders is
 now adopted by over 150 R. R. in ti U S.,
*/+ and by hundreds of stationary engi

NATHAN & DREYFUS, 108 leenyst N.Y.

SUPER-HEATERS

Save fuel, and supﬁ{ DRY steam. Easily attachea tc
any boller. “NRY W.BULKLEY, Engineer.
98 Liberty St., New York.

g2~ T. V. Car enter Advertistng Agent. -Address
Box 713, ‘New Yo Y{ i k28

THR]%E PI;I‘Y ]‘!.[_OOFIN(x,
en
A good article, wcll recommended, and suitable for
either steep or flat roofs. Send for Circular and Sam-
ples. MIC ROOFIN(x Co., 73 Maiden Lane, New York.

REYNOLDS & (0.

MANUFACTURE

Screws & Bolts'p=

For Machinery of every variety.
ALSO

Bridge and Root Bolts.

STEEL & IRON SET SCREWS

ecialty. Also, Small Articles omemmep
forgatcnmes, in great numbers, at s

No. 145 East St., New H.Lven Conn

P t For testing Ovens, Boller

YI‘Ome ers. flues, Blast furnaces,

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

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.

B. F. STURTEVANT,

PATENTEE AND SOLE MANUFACTURER OF

PRESSURE BLOWERS & EXHAUST FANS

72 SUDBURY STREET BOSTON,MASS.

SEND FOR CATALOGUE ,

ILLUSTRATED WITH - Zx O ENGRAVINGS.

P. BLAISDELL & (0,

MANUFACTURERS OF THE BEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, also other Machinist Tools.

SEND FOR CuUTs.
W()RCESTER MASS.

yOoUR IL
—(USE\=Z Ek

qESTlLWELL'
LIME EXTRACTING
HEATER &F'ILTER
STILWELL &BIERCE MF'G.CO.
DAY TON,O.

STEAM BOILER AND PIPE

COVERING

cent. CHALMERS SPENCE
1202 N. 2nd St., St. Louis, Mo.

Saves ten to twenty per
CO., foot K, 9th St., Ny‘g

THE BAND SAW!

Its ORIGIN and
! l ISTORY, with Engravings of the OLDEST
ON

MACHINE, sent gratis. Address RICHARDS,LON-
& KELLEY 22d st. (above Arch), Phlladelphfa

MORRIS, TASKER & CO.,

MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTING® FOR GAS, STEAM
WATER, AND OIL.

g¥ Steam and Gas Fnters' Supplies, Machinery for
Coal Gas Works, &c. &c.

NO. 15 GOLD ST.. NEW YORK.

THE STANDARD MAKE!

&~ Emery Wheelsand Emery Grinding Machinery.
THE TANITE CO., Stroudsburg, Pa.

ENGINES and Boilers, New and 2nd Hand, Por
table and Stationary, 5 to 50 Horse-
Power. GOODWIN & WHITE, Oil City, Pa.

EMERY WHEEL MACHINERY
for grinding Toolsand Metalg, gum-
ming Saws,cleaning Casﬂngsgrlnd-
ing Planer Knives perfectly stralgi
—unequaled for thesterling qualit

of its material and workmanship,
the durablllty of every nart. AME
= _ﬁ WIST DRIL COMPANY
‘Woonsocket s

,store 93 Liberty St N. Y!
Working Models

And Experimental Machinerﬁ Metal, or Wood, made to
order by J.F. WERNER, 62 Center st N.Y.

Facto;y,

UILDING PAPER'

For Sheathing, Rooflng, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples
and Circulars, to B. E. HALE & Co., 56 & 58 Park Place, N. Y., or Rock R1vER PAPER Co., Chicago.

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY
SATIN WO00D, HUNGARIAN ASH, AND
ALL KINDS OF WOODS,

IN LOGS, PLANK, BOARDS, AND VENEERS.

GEO. W. READ & CO.,
Mﬂl and Yard. 186 to 200 Lewis St.. cor.6th St., E. R.,,N. Y.
rders b&:man promptly and faithiully cxccuted
R’E“ anlose stamp for Catalogue and Price List.

NEW, USEFUL, VALUABLEI
Devoted to home enjoyment, Instruction, improvement. {3
Containing over 350 illustrations and naming 1160 scien-
yafl| tific appliances; description and pnce of Toul Chests;

gl Amateur hlhcs Tools and #fachines; Yodel Steam En-
gines, Bteamboats, Sailing Vessels ; Mathematical netea.
W2 mentsMicroscopes ; Shemical Cabinets, etc,  -lso serics
. 0. 145 Chemucal experiments and -reatise on preparing -b- g1}
cCLsfoercmscupﬂ instructions or making “ret :r Scroll Work, with ;)
lmmeulcnt andillustrations f110 useful parlor equisites, iz.: ’ Bix
Cages, Book Shelves, Brackets, Flower Stands, #riting Desks, Work g
Baskets, ctc. Mailed on recclpl of 25c., and with first order ror $1.00
worth of Designs will send extra copies ‘to_refund price of Book free.
GEORGE PARR, Burraro, N.¥.,;Manf. Mechanics’ 'runu
SIXTH.

EDITION . FEIFTIETH THOUSAND

OYE’S MILL FURNISHING WORKS

are the largest in the United States. They make
Burr Millstones, Portable Millg, Smut Machines, Packers,
Mill Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send tor catalogue.
v J. T. NOYE & SON, Bun‘alo,N Y.

Universal Wood Worker.
Horizontal and Upr lght Bormg Machines.

g2~ Superier to an
McBETH. BLI\TEIP& MARGE%)ANT Hamilton, Ohio

RON PLANERS, ENGINE LATHES
Drills, and other Machlmsts‘ Tools, of superior qual
{ty, on hand and finishin For sale low. For Descrip-

tion and Price address NEW HAVEN MANUFACTU
ING CO. New Haven, Conn.

ANSOM SYPHON CONDENSER perfects

and maintains vacunm en Steam Engines at cost of

one per cent its value, and by its use Vacuum Pans are
ron_with full vacuum without Air Pump. Send to WM.
ALLEN, 51 Chardon St., Boston, for a personal call, or

he Company, at Buffalo- N Y., for a circular.

\3 g\
IS

HAMPION SPRING MATTRESS—The

latest and best improvement. Do you want a
healthy and comfortable bed? Here it i8. The softest
easlest, cheapest, most popular, and durable Slt)rlng Be(f
inmarket. Sold by all leading dealers. No stock com-
pkte without it. holly composed of tenacious tem-
pered steel springs,so umted that the pressure is equally
distributed. Easily moved or carried about the house.
Can be lif ted, turned, orrolled up like a blanket. Both
sides alike. Noframe.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. 6in. by 6 ft., contains 192
steel upholstery sprin s and welﬁhs only thirty
1Ibs. More springs tor your money in this bed thanin any
other, Warranted nofseless. Any sizes made to order
Send for pictorial circular. Retail price of double bed,
$13. Shipped, by s.utﬁle bed or quantity, to all parts of
the werld. Libaral discount to the trade. Agents wante
ed. F. C. BEACH & CO., Makers, 102 Chambers St., cor.
Church New York.

The Pulsometer or Magic Pump.

The simplest most durable and effective
pump now in use. Adapted to all situa-
tions and performs all the functions of a
steam pump without its consequent wear
and care. No machinery about it. Nothing
to wear out. Will pump grltty or muddy
i water without wear or injury to it8 parts.
il It cannot get out of order.

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

M aclinist’s Tools,
XTRA HEAVY AND IMPROVED
LUCIOS W, POND, MANUFACTURER

orcester, Mass.
‘Warerooms, 98 Liberty Btreet New Yor
SIEBBING, Agent.

——
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AMERICAN SAW (0,

No. 1 Ferry St., New York,

Movable-Toothed Circular Saws,
PERFORATED CROSS-CUT,

bOLID SA WS.

IVENS & BROOKES PATENT
Eccentnc Geared Power Press

HOUSTON'S PATENT
TURBINE WATER WHEEL.

lsunplost, Strongest, Cheapest, Best.

In the test at Holyoke, in
1872, the Houston gave the
lnghesl percentage ever
slmiwn in areliable testand
the¥high est average re-
sults ever obtained. In
practical useitis everywhere
demonstrating its superior-
ity over all others. Emer-
son’s fullreport furnished on
appllcauon Send for Circu-

MERRILL & HOUSTON
IRON
Belolt Wisconsin

<875 to $250 per month, gigywhere
vmale to introduce the GENUINE IMPROVED COM-
+MON SENSE FAMILY SEWING MACHINE. This
Machine will stitch, hem, fell, tuck, quilt, cord, bind,
@ braid and embroider in a most’ superior manner. Pricé
only $15. Fully licensed and warranted for five years.
BWe wiil pay $1,000 for any machine that will sew a
stronger, more beautlful or more elastic seam than
ours. It makes the “Elastic Lock Stitch.” Every
""second stitch can be cut, and still the cloth cannot be
ulled a2part without tearlng it. We pay Agents from
0 75 to $250 per month and expenses, ora commission
bnn-om wmch twice that amount can be made. Address
SECO >0.-Boston, Mass. ; Pittsburgh, Pa.; Chi-
cago, Ill or St. Louis, Mo.

BUILDERS
% <" 1,000 IN USE,

’ Address_

ROOT STEAM EN-

).
2d Av. & 28th Street,
New York.

SEND For Book CATALOGUE.
BICKNELL,?27 Warrenst.,N.Y

S.LO0YH

S "HATION KLAAVS

ANUFACTURING PROPERTY FOR

SALE.—The Tiffin Agricultural Works, of Tiffin,
Ohio, offer for sale the Shops now used by taem. The
Shops ace suitable for a Planing Mill, Last Factory, or
Hubp and Spoke Factory, or fer Foundry urposes. A
good Engine, 50 Horse i’ower, and Tubular Boiler, in
good condition, toge'ther with Line Shafmx[.[. and Cupola
and Fan, will be sold with the roperty here is about
2% acres of ground. Tiffin is situated’in one of the best
timbered sections of Ohio, and has the advantage of
good railroad fa.cllllltics Addre

FFIN A(;'L W()LI\S Tiffin, Ohio.

~»/ »
ERMS.
One copy, one year $8.00
One copy, six months 1.50
One copy, four months 1.00

One copy of Scientific American for one year, and
onc copy of engraving, ‘“ Men of Progress” -

One copy of Scientific American for one year, and
one copy of “Science Record,” for 1873 - -

Remit by postal order, draft or express.

The postage on the Scientific American is five cents per
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, 25 cents extry
to pay postage.

Address all letters and maXke all Post Office order. o
drafts payable to

MUNN & CO.,

87 PARK ROW WEW YOREF.
HE “ Scientific American ”’ is printed with

10.00

4.50

CHAS. ENEU JOHNSON & CO.’S INK. Tenth and
Lombard sts., Philadelphia and 59 Gold st. New York,





