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SIR WILLIAM FAIRBAIRN.

Sir William Fairbairn, the distinguished English engineer,
whose portrait we give herewith, died on the 18th of August
last, at the advanced age of 85 years. One of the first to
undertake the construction of iron vessels in England, thus
aiding in founding & manufacture in which that country has,
nntil lately, maintained an unrivaled supremacy, the first
to substitute iron for wood as shafting for cotton mills, the
inventor of the riveting machine, the author of experiments
and works which have changed the whole practice of iron
construction : to few men do the engineering profession and
the great metal industries of the world owe so large a debt.

The record of the long and useful life, now closed, shows,
during early years, that persevering struggle against limited
meana 8nd humble birth, which has characterized the initial

efforts of many of the most famous men. Born in the year
1789, at Kelso, on the Tweed, his sole education consisted of
such rudiments as were taught at the parish school. With
a knowledge of writing and arithmetic which is described as
“imperfect,” Lie entered upon an apprenticeship as an en-
gine wright, in the Percy Main Colliery, and when his time
had expired worked for two years in London as 4 journey-
man. Travel in those days was a necessary part of every
workman’s education, and Fairbairn availed himself of op-
portunities to visit various portions ¢f the kingdom, work-
ing a short time at every place, and, while not neglecting his
books, posting himself thoroughly in every particular of the
practical portion of his trade.

About the year 1817, we find him settled in Manchester in

partnership with Mr. Lillie, founding a firm which steadily
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progressed and became known as the leading machine ma-
kers of thecity. From this period, it appears, date the in-
vestigations and inventions which eventually rendered their
author one of the greatest of modern engineers. With the
limited space at our disposal, it is impossible to review all
these works in detail, nor is it necessary, since the published
reports of the English scientific tocieties of the period and
Fairbairn’s own volumes contain the full descr:ptions. One
of his earliest inventions was that, already alluded to, of sub-
stituting iron for wood as shafting in cotton mills, and the
introduction of lighter and improved machinery in factories,
more simple than the contrivances then in use. These mo-
difications resulted not only in the reduction of the cost of
machinery, but allowed of speeding the same from 40 to 160
revolutions per minute, Then followed the introduction of
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a double flued boiler for alternate firing, productive of econ-
omy of fuel and consumption of smoke, improvements of
feeding apparatus in millstones, the adoption of a better
principle of suspension and the use of ventilated buckets in
water wheels, the invention of the riveting machine, and,
finally, in 1836, the introduction of improved architecture
for factories.

Experiments upon canal boats engaged Fairbairn’s atten-
tion in about the year 1821, and through these researches he
was led to examine the advantages of iron for the construc-
tion of vessels. One of his earliest attempts was the build-
ing of & small iron ship, which was set up at his worksand
carted through the streets of Manchester to the water. His
experiments thus begun resulted, five years later, in his de-
velopment of iron construction in ships of the largest class,
at Millwall, London, on the premises afterward occupied by
Mr. Scott Russell. Here more than one hundred vessels were
built by Fairbairn’s firm, ranging from frigates to small
boats. It is to Fairbairn that we owe the repeated enforce-
ment of the fact that a ship is, in many respects, to be re-
garded as a huge beam or girder.

In conjunction with Mr. E. Hodgkinson, the subject of our
sketch conducted a series of experiments, resulting in the
determination of the comparative strengths of hot and cold
blast iron, of the tenacity of boiler plates of various thick
nesses, of the best form of section of cast iron beams, of the
resistance of hollow tubes to outsice pressure, and also in
the general use of wrought iron plate girders in ordinary
building operations. One of the first edifices ever constructed
of iron was a corn mill, manufactured in 1838 by Fairbairn,
the castings, etc., of which were sent to Constantinople,
where it is still standing.

Mr. Fairbairn’s experiments on tubes were conducted du-
ring the erection of the celebrated tubular bridge over Menai
Straits; and although considerable controversy was engen-
dered at the time, the original plans of Robert Stephenson
were modified in accordance with the results. Stephenson
suggested a circular tube supported by chains, but Fairbairn
found that a rectangular structure, strengthened by a series
of cells at the top and the bottom, and suspenped, without
supports, from pier to pier, was best adapted to the stipu-
lated conditions.

Subsequently to this period, Mr. Fairbairn made research-
es into the strength of wrought iron plates and rivets for
shipbuilding, and also into boiler explosions. He believed
that steam could be worked with greater econoniy at a
pressure of from 150 to 200 1bs. per square inch, and that at
a high rate of expansion, with two or more cylinders. With
this view he first constructed the Lancashire boiler, and sub-
sequently, in 1872, a fire tube boiler, which was tested safely
to 400 lbs. per square inch, and found to stand uniformly
the first mentioned high pressure.

Mr. Fairbairn was one of the founders and afterwards Pre-
sident of the British Association. His published works,. be-
sides a large number of papers on special subjects, are:
‘“Iron, Its History and Manufacture,” “ Mills and Mill Work,”
‘“ Application of Iron to Building Purposes,” ‘‘Iron Ship
Building,” and three series of ‘“ Useful Information for En-
gineers,” all standard volumes of reference. He was a cor-
responding member of the Institute of France, a Chevalier
of the Legion of Honor, and a Baronet, the last named honor
being conferred upon him in 1869.

NEW INDUSTRIAL RESOURCES OF FRENCH COLONIES,
A French commission has recently carried on extensive
investigations into the resources of the colonies of France,
with a view of determining as to whether certain indigenous
productions can be utilized for industrial purposes. From
vhe results elicited, it appears that active measures will be
taken for the introduction of some products and for the cul-
tivation of others. Special attention is to be given in the
Réunion Islands to the cultivation of vanilla. Plantations
are established, which will be renewed every ten years, and
are designed solely for the propagation of healthy slips for
distribution, it being hoped that, by this means, the gradual
disappearance of healthy plants may be checked.

The Tahiti Islands furnish the finest variety of mother of
pearl now known; but commerce therein is at present car-
ried on by English and German merchants. French govern-
ment officials have been supplied with funds, and efforts will,
through them, be made to establish a French trade, both in
this substance and in tortoiseshell. Ramie is found in
large quantities in Tahiti, but is to> costly a production to
figure in commerce. Another variety, also adapted to tex-
tile manufacture, has been recognized in the Antilles and in
French Guiana. The crop averages about 3,420 pounds to the
acre, the white fibers being some 6 feet in length, and worth
18 cents per pound. This yield per acre is superior to that
of sugar. The sap of the dalata minusops, or Guiana gutta
percha tree, was rejected, in 1867, as valueless, on account
of the friable properties of the resulting product, and the
resinous effervescence which appeared thereon. Some frag-
ments of the plates employed in the tests have lately again
been experimented upon, and the material is now found to
possess all the qualities of good gutta percha. The former
defects were due to bad preparation. Further investigations
into this product will be inaugurated.

The commission has also found a large deposit of valuable
fertilizer in the bones of the cod from the fisheries of St.
Pierre and Miguélon. The remains are rich in phosphate of
lime, and contain 21 per cent of ossein.

JUMPING OF GA8 FLAME.—This is caused by water con-
densing in some low place in the fittings. Have the pipe
cut, and a T piece put in,with a small tap,so that water may
be let out before turning on the gas.
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THE TORPEDO PRACTICE AT NEWPORT.

The torpedo practice during the recent fleet drill at Key
West, it will be remembered, was not exactly of a nature
calculated to impress the public mind with a sense of the
tremendous destructive force of bags of powder poked out
on the ends of sticks; and consequently, since that time,
slurs upon our naval torpedo system have been more fre-
quent than commendations for the efforts of the very zeal-
ous corps of officers, who, for several years past, have been
quietly working and experimenting, at their station on the
bleakest of the islands in Newport Harbor. With the pub-
lication of the excellent results of the recent trials at New-
port, however, the cloud which has obscured the labors of
the experimenters is dispersed; and we must admit that, in
lieu of sticks and powder sacks, the torpedo officers, Pro-
fessor Moses Farmer and Lieutenant John P. Merrell, have
developed for us a means of warfare of terrible efficiency.

The recent trials took place on successive days, in the
presence of a congressional committee, and a large concourse
of spectators. The initial experiment was the explosion of
a ground torpedo of fifty pounds of powder enclosed in an
iron-cased shell. This was blown up by Professor Farmer’s
dynamo-electric machine. Two fifty pound torpedoes were
then fired by the contact of a boat with the circuit closers;
and the blowing up of apparatus improvised from ordinary
water breakers followed, to show how easily these destruc-
tive weapons could be constructed from the simplest ma-
terials, and without special machinery.

The plane table was used in the explosion of a three hun-
dred pound torpedo, the current being established at the in-
stant the approaching vessel was seen through properly ad-
jueted sights. A column of water, two hundred feet high,
marked the tremendous violence of the escaping gases. An
attempt was made to blow up an old hulk, by the aid of
submarine torpedoes; but through some mal adjustment of
the latter, the vessel, though badly damaged, was not de-
stroyed. An excellent feature of the operation was, the
firing of a torpedo through a mile of cable, the main object
being to show that this means of offense or defense could be
safely carried on beyond the range of the enemy’s fire. An
explosion of 500 igniters simultaneously, proving that sev-
eral mines could readily be blown up at once, concluded the
experiments of the first day.

An old coal schooner formed the objective point of the
second day’s operations, the interest of which was greatly
hightened by the participation therein of the new ironclad
torpedo boat Intrepid. This vessel is a smsall steamer, built
expressly for torpedo manccuvering. She steams at a rate

of about nine knots per hour. The hulk being stationed
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out in the stream, the Intrepid backed astern for about a
mile in order to get good way on, and then rushed ahead at
full speed. The Harvey torpedo, which she towed on her
starboard side, was brought in contact with the hulk and,
at the instant of touching, fired by an electric fuse, smash-
ing in a huge hole in the vessel’s side. Immediately the
Intrepid dashed up for a second trial, and thistime exploded
a spar torpedo, rigged out from her port side, directly under
the bottom of the fated craft. A fearful explosion, followed
by the hurling aloft of great fragments of wood and masees
of water, showed that the weapon had done its work. The
ship was literally torn to pieces, leaving but a few large
portions drifting about. A second torpedo blew these out
of existence, and the total disappearance of hulk marked the
close of, probably, the most successful extended series of
torpedo experiments conducted under naval auspices in this
country.

RECENT METALLURGICAL RESEARCHES.

Some facts of interest to metallurgists, in gold and silver,
are to be found in a recent memorandum of Mr. Chandler
Roberts, chemist to the British Mint. We learn that the
spectroscopic assays, begun last year, have been successfully
prosecuted, giving results that prove that, for purposes of
quantitative analysis, the spectroscope must form an auxil-
iary of the highest value. It is stated that differences of

50 | composition amounting to less than {;i55 part may thus

be determtined.
Mr. Roberts quotes the interesting results obtained by M.
This chemist finds that, while a

metal is homogeneous, in all alloys containing more silver
than this amount the center of the solidified mass is richer
than the interior. A mass of 112 ozs. of silver copper alloy,
melted, carefully stirred, and allowed to solidify, was found
The silver accumulated at several

form of the mass. A homogeneous plate was at last obtained
by assaying all parts of a plate of standard silver and cut-
ting off those portions which varied from the required stand-
ard. Perfectly pure gold was obtained by reducing the
chloride of gold with oxalic acid and fusing in & clay cruci-
ble with bisulphate of potash and borax. The electrolysis of

50 | cyanide of gold and potassium gave a product containing

9999 of fine gold in 1,000, while reduction of the chloride
with sulphate of iron and subsequent fusion gave only
999 85.

e
PROTECTION FROM LIGHTNING.

During a recent thunderstorm in the village of Trumbull,
Conn., a family of three persons, husband, wife and child,
who had taken refuge on a feather bed, wereinstantly killed
In the same village,
during the same storm, a dwelling house, which had two
lightning rods upon it, was seriously damaged. Several of
our readers, who have seen the accounts of these disasters,
and others who cite analagous examples, have had their
faith in feather beds, as a place of safety during thunder
storms, severely shaken; while some of them would fain
believe that lightning rods serve to destroy rather than to
preserve life and property. We are asked to print some-
thing upon the subject; and we cheerfully comply, premis-
ing, however, that there is little that is new to be said, and
that the subjoined information has for the most part been
heretofore reiterated in our columns.

ARE FEATHER BEDS A PROTECTION FROM LIGHTNING ?

Feather beds are not a protection from lightning, and the
popular belief that they are, doubtless results from a mis-
apprehension of the laws that govern the passage of elec-
tricity. The human body is a better conductor of electricity
than feather beds or other objects ordinarily contained in
the apartments of dwellings, and therefore,e priori, when
the lightning enters an apartment, the human body is like-
ly to form one in a chain of inductions, determining the
path of an electrical discharge, unless better conductors
are in its vicinity to divert this action.

WHAT IS THE SAFEST PLACE DURING A THUNDERSTORM ?

The only place of absolute security in a thunderstorm is
an iron building; or next in safety is a building properly
protected by lightning rods.

Houses constructed entirely of iron manifestly stand in no
need of lightning rods at all, because the electric fluid, on
striking so good a conductor, would rapidly diffuse itself in
all directions and flow into the ground, provided, of course,
that the construction of the building is such as to allow its
free escape.

ARE LIGHTNING RODS OF ANY REAL VALUE?

Unquestionably they are. Examples are numberless where
the lightning hasbeenseen to fall upon the rods of buildings
and descend harmlessly to the earth; while the fact is un-
disputed that the principal damages suffered from lightning
are in connection with buildings that are not provided with
conductors. Notwithstanding these facts, some people are
apt to be indifferent whether their houses and stores are
provided with lightning rods or not, and are always ready
togive an example where some building so provided was
Such cases are quoted by
the old fashioned ‘¢ practical men ” with much satisfaction,
because they hail in them what they are pleased to call the
victory of their sound common sense and the discomfiture
of thescientific man. This class is, however, rapidiy dimin-
ishing in numbers under the influence of the extensive diffu-
sion of scientific education among the people.

It may be well to assure unbelievers that the efficacy of

the lightning rod is no longer an open question,and that any
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failures are attributable to bungling or tgnorant construc-
tion. It would be an easy matter to multiply statistics in
proof of the assertion; but none would carry with them
more force than the following statement obtained from the
records of the British navy, by Sir Snow Harris, F. R. 8 :

“Between 1810 and 1825,before rods were introduced,no less
than thirty-five sail of the line and thirty five frigates and
smaller vessels were completely disabled ; and in 200 cases re-
corded, 300 seamen were either killed or injured. When the
lightning rod was introduced, every mast was furnished with
a capacious conductor permanently fixed and connected with
bands of copper passing through the sides of the ship under
the deck beams, and with large bolts leading through the
keel and keelson, and including, by other conmections, all
the principal metallic masses employed in the constraction
of the hull” (Harris). Since the adoption of this arrange-
ment, ‘it appears that damage by lightning has positively
vanished from the records of the navy.”

In England, the various telegraph companies suffered
serious damages by every thunderstorm, by the destruction
by lightning of their poles. The poles are now provided
with emall lightning rods, aud all damage has ceased.

In this country the Western Union Telegraph Company
has suffered in the same manner, especially, says a recent
number of the Journal of the Telegraph, ‘ upon the plains
and prairies,where every lightning storm formerly shattered
and destroyed more or less of our poles, but which are now
fully protected by a conductor (No. 8 wire) placed on every
fifth pole. Wherever telegraph poles are provided with such
lightning rods, all damage is prevented. Where the poles
are not provided with rods, damage ensues.

WHAT IS THE PROPER SIZE AND MATERIAL FOR HOUSE
LIGHTNING RODS ?

According to the best authorities, a copper rod of one inch
in diameter, or an equal quantity of copper under any other
form, will resist the effect of any discharge of lightning
hitherto experienced. The copperrod is therefore the safest
and best material that canbe used, but it is expensive. Iron
rods of one inch in diameter are very commonly used, and,if
pointed with solid copper and properly put up, are effica-
cious in the great majority of cases. The particular form of
the rod makes no difference. It may be round or square,
twisted or hollow, composed of one solid piece or made of
wires twisted together. It is the quantity of metal con-
tained in the cross section of the rod that is of value, not
the form.

WHY SHOULD THE ROD BE POINTED ?

The reason for terminating lightning rods in & point is as
follows: When a thuader cloud highly charged with posi-
tive electricity comes up, it repels the positive electricity of
all bodies on the surface nf the earth coming within its in-
fluence, and causes negative electricity to accumulate in
them. This is called induction, and it always takes place
before a discharge. Now it has been discovered that, wien
electricity is accumulated in a body in this manner, it can
most readily escape by sharp points becausein them it meets
with the least resistance. A lighted candle held near the
prime conductor of an electrical machine furnished with a
point will be nearly blown out by the current of air pro-
duoced by the escape of the electricity. Lightning rods are
therefore provided with sharp points to allow the accumu-
lated negative fluid to pass off readily into the air and neu-.
tralize the positive fluid of the thunder cloud.

HOW SHOULD RODS BE MADE AND APPLIED?

The object being to mske so good a passage for the light.
ning to the ground as to remove all danger of its leaping to
some conductor in the house, the greatest care must be taken
not to have any break in the conductivity. As it is incon-
venient to manufacture or traneport the rods in one piece,
the different parts must be in intimate connection when they
are put up; it is best to bave them soldered and the joints
protected from the air and moisture.

The point of the rod should be extended a little above the
chimney or highest part of the building, and sbould be
fastened in contact with the building by staples or cleats.
Glass insulators should not be employed. It makes no dif
ference in conductivity whether the rod is painted or not
painted.

No building can be gaid to be properly rodded or protected
against lightning, unless the lower part of the rod or ter-
minal under the ground is made quite extensive. The ex-
tremity of the rod should connect with masses of gaod con-
ducting materialg, such as old iron, or iron ore, or coke, or
charcoal, laid in trencher, or the rod itself should be elonga
ted, sunk deep in the ground, and carried a considerable
distance from the building, and put in connection with
water or molst earth if possible. TLegolden rule for safety
is: “ Provide the largest possible area of conducting surface
for the terminal of the rod.”

LOOK TO YOUR TERMINALS.

A lightning rod which is not properly connected with the
earth is quite dangerous. The very common method of
merely sticking the lower end of the rod down into the dry
earth near the surface of the ground is bad, and endangers
the building, because dry earth is such a poor conductor,and
the amount of rod surface in contact with the earth is go
small. Under such conditions, a portion of the electric cur-
rent will be likely to find an easier path to the earth,through
the building than through the rod ; and a part of the electricity
will therefore leave the rod,strike into the building,and down
in various directions into the earth, making havoc as it goes.
As ameasure of prudence, house owners should look to the
terminals of their lightning rods, and place there a consid-
erable amount of the conducting materials above named.

By adopting this simple expedient, many buildings, other-
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wise unsafe, will be rendered comparatively secure from
damage by lightning.

Ag an electrical conductor, well burnt charcoal ranks next
to the metals. Matallic ores come next to charcoal. Water
and moist earth, which are so frequently recommended as
terminals for lightning rods, are among the poorest of con-
ductors.

One of the best protected buildings that we have heard of
is that of Mr. John Koox Smith, an intelligent English mer-
chant residing at Singapore. His country house is built on
a prominence, upon a bed of iron ore, with which the house
lightning rods are made to communicate. The lower ends
of the rods thus have a very extensive conducting surface,
and the protection afforded is considered perfect. Thunder:
storms and lightning strokes are very frequent, but the
house has never been injured.

PROTECTIVE AREA OF RODS.

It was suppored to have been established by Charles and
Gay Lussac that a lightning rod protected an area whose
radius was double the hight of the rod extending above the
building, but this rule is no longer reliable by reason of the
extensive use of metals in the shape of pipes, etc., in the
construction of the buildings of our day.

WATER AND GAS PIPES SHOULD BE CONNECTED WITH THE
LIGHTNING ROD.

When electricity finds several paths to the ground, it will
prefer the best, it is true; but some portion will also pass
along the poorer conductors. If, therefore. any metallic
substances lie within the area supposed to be protected they
are in danger of being struck. This is especially true where
the lightning has a chance to jump to the gas and water
pipes of a building. It is a good plan to connect these pipes
with the lightning rod; if the rod is struck, the electricity
will then have an excellent path into the ground and will be
rapidly diffused over the vast underground network of pipes
The danger to the inmates of the house of being struck
from these pipes isless than that of receiving a shock from
the powerful induced currents, liable to be developed in
them,if unconnected, during a thunderstorm.

IS MORE THAN ONE ROD USEFUL?

The more rods on a building the batter, especially if all
are connected with each other near their upper ends.

Multiple lightning conductors are useful because each one
helps the others, and if the discharge is too great for one.
they wiil be able to carry it between them, but what is more
important is this: The lees the total resistance of the con.
ductor to earth, the more certain is it that no other, unde.
sirable line will offer an approximately good path to the
earth, and so get a part of the flash. Thus, suppose a single
rod whose reristance is 1, and that a series ot bolts, hinges,
gutters, stove pipes, etc., offers another line (passing per
haps through the walls of the house or the bady of its occu-
pant) whose resistance is 2. Now, under these conditions,
a flash would be likely to divide itself, and while § would
go safely down the rod, } passing along the other line might
burn the house or kill the man. But if two rods were con
nected, the resistance in this line would be but half, hence %
would take this road and but 1 tend to go by the other.
Again, the less the resistance of any line, the higher the op-
posite charge developed in it by induction, and hence the
greater its attractive influence, leading the discharge to pre
fer it a8 a path. This bears upon the importance of connect-
ing all accidental lines of conductors, such as gas and water
pipes, with the lightning rods. Insulated, these are opposi
tion lines, soliciting the lightning to come into house and
traverse them ; connected, they help the rod as we have seen
to get and keep the lightning outside.

METAL ROOFS, GUTTERS, LEADERS, AND WATER TANKS
SHOULD BE CONNECTED WITH THE LIGHTNING RODS.

Finally, in the way of general advice, we would say: Con-
nect all your lightning rods together, and also to your iron
tank, and water, gas, or other pipes, not by separate connec
tions, but #o that there is some connection between all,which
connection should be as high up as possible. 1f you have a
metal roof, connect all rods with it, If the roof is not of
metal, then connect your rods together by weans of a good
sized conductor running along the ridge of the roof. Bear
in mind tbat, to carry off the heaviest lightning flash known,
a copper rod one inch in diameter is not considered too large;
and though of course such flashes are of very rare occur-
rence, they may come. Hence the great value of uniting
your different rods high up.

THE ELECTROMOTOGRAPH---A NEW DISCOVERY IN

TELEGRAPHY,

Within the past few days, we have had under examina-
tion, in practical operation in our office, a novel electric
telegraph apparatus, which presents some very remarkable
features, and promises to result in the creation of an entirely
new and advantageous system of telegraphy. It is the dis-
covery of Mr. Thomas A. Edison,of Newark, N. J., who is
well known as a telegraph engineer of the highest ability,
and the inventor of a larger number of electrical devices,
probably, than any other person living. His improvements
are employed upon all the various telegraph lines in this
country.

The present discovery relates to that form of apparatus
known as the automatic or chemical telegraph, in which sig-
nals are made and recorded by causing the electricity to pass
through paper, the latter being saturated with a chemical
substance, which changes in color when the current acts.
Lines, dots, and dashes are thus produced with great facil-
ity. In the ordinary working of this form of telegraph, the
electricity is sent over the line wire by a key, in the usual

manner, and passes through a pen, stylus, or lever, which
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has no movemeat, but simply rests upon the psper, the lat*
ter being moved by a weight or clockwork. No magnet
and armature are used.

The salient feature in Mr. Edison’s present discovery is
the production of motion and of sound by the pen or stylus,
without the intervention of a magnet and armature. By the
motion thus produced, he works any of the ordinary forms of
telegraph priuting or sounding instruments or relays, and is
enabled to send meseages, by direct transmission over thou-
eands of miles of wire, at the highest sp:ed, without re-wri-
ting, delay, or ditficulty of apy kind. More than this, his
apparatus operates in a highly effective mannor, under the
weakest electric currents, and he is able to receive and
transmit messsges by currents so weak that the ordinary
magnetic instruments fail to operate or even give an indica-
tion of the passage of electricity. Thus, when the common
instruments stand still, owing to weakness of current, the
Edison t:legraph will be at work up to its fullest cepaci‘y.

The author has baptized his discovery the Electromoto-
graph, which is, perhaps, a8 good a title as could be adopted.

We subjoin the followivg original notes by the author,
which explain the peculiar principle that lies at the base of
his discovery. These notes, we are confident, will be read
with very general interest.

Io the Hditor of the Scientific American :

In my new system of telegraphy, it would seem that
power was cbtained or that electricity had beeu passed into
a new mode of motion, as witnh magnetism ; but this is only
apparert, not real, if I understand it right.

The electricity, acting by electrolysis, changes the nature
of the surface of the paper, either by depriving it of some
constituent, or the hydrogen, in conjunction with the metal
and paper, form substitution compounds, the surfaces of
which are smoother than the paper in its natural state, in
the manner that the surface ot rough pagper is made smooth
by dipping it into sulphuric acid. The strangest thing con-
nected with this phenomenon, however, is this:

In tryicg to ascertain what caused the lever to move,
whether it was by 1educing the letd by hydrogen to a finely
civided powder that acted as a lubricant, cr whether the
nature of the surface of the lead wers changed by the ab-
sorption of hydrogen, like palladium, or whether the effect
were due to the effort of the gases to escape from under the
lever: 1 was led away from these notions by finding that
platinum, with sulpbate of quinine, will likewise show the
movement. It then struck me that the nature of the paper
was charged by the electrolysis. To test this, 1 had a long
message received over the Automatic Telegraph wire f:om
Washington (this wire runs in my laboratory at Newark),
and recording the same on ord nary chemically prepared
paper. The speed with which the message was sent from
Washington was about €00 words per wu inute, and the color-
ations forming the dots and cashes were rather faint. I
then passed the strip into the electromotograph (I use this
name for the want of a better one), the colorations being in
a direct line with the lead point. On rotstion of the drum,
and when no coloration was under ths iead point, the lever
was carried forward by the rormal friction of the paper.
But the moment a coloration pagsed under it, the lead point
slid upon the paper as uroa ice, the friction was greatly
reduced, and the lever moved in an opposite direction to the
rotating drum.

In this experiment, no battery was connected to the instru-
ment. This proves that electrolysis produces a change in the
nature of the paper.

I afterwards fou dthat,if a tin pen were used toreceive the
message from Washington, although no marks were seen,
the paper appearing unchanged, yet, on passing the puper
through the instrument, the movement of the lever was
mo:e marked than before Receiving the message with a
lead pen did not give so good results, »lthough lcad is the
best when used, standing at the head of the twelve me.als
tried. The npext is thallium. On paper moistened with
aqueous solution of pyrogallic £cid, tin is as gcod &s thal-
lium. Of sll the solutious yet tested, potassic hydrate has
been found to give the most marked results. The second
best is sulphate of quinine. Third, rosaniline oxidized ard
discolored by nitrous acid.

A peculiarity of the quinine solution is that platinum
shows an action, and shows it when either oxygen or Lydro-
gen is evolved on its rurfuce. With hydrogen the friction is
lessened, as with all other wetals ; but with oxygen the 1r:.c-
tion is increased. This is so with all the metals subject to
oxidation ; butitappearedstrange, at first, that it wouid show
with a metal upon which the nascent gases hxd no effect.

With a lead poi.t and a s lution of the disinfectant known
as bromo-chloralum, the evolution of hydrogen increases the
friction of the paper enormously.

Silver seldom shows a movement with any solution; and
when it do~s, it is very weak.

Sulphuric acid shows least movement with any metal.

1t appeurs to be a matter of indifference as to the char.cter
of the metal used for the drum, which acts as one of the de-
composing electrodes. Considering that the lever will clote
a secondary circuit under the great pressure used upon the
lever, its sensitiveness to electricity is wonderful. With a
delicately constructed machine, moved by clockwork, which
I have nearly finished, 1 have succeeded in obtaining a move-
ment of the lever, sufficient to close the local circuit with a
current (through one million ohms, equal to 100,000 miles of
telegraph wire), which was insufficient to ciscolor paper
moistened with potassic iodide, or move an ordinary galvan-
ometer needle. Messages may be read from the sound of the
lever, when the most delicate telegraph magnet shows no
current.

The uses of this instrument are many ; in fact, it gives an
entire new system of telegraphy.

As no sccond-ry currents are generated, as with an elec-
tromagnet, to prevent the instant magnetization or demsg-
netization of the iron cores, and electrolysis being irstanta-
neous, it i8 obvious that the lever wiil respond to signals
transmitted with great rapidity. I have succeeded in trans-
ferring signals from one ciicuit to another at the rate of 650
words per minute; hence it may be used to repeat the rapid
sign:1s of the automatic telegraph into secondary circuits.

By atiaching an ink wheey to the extreaity of the lever,
opposite a continuous strip of paper moved by cl.ckwork,
messages transmitted at a speed of several huudred words
per minute may be recorded in ink. By attaching a local
circuit to the repeating points, and adding thereto a sounder,
it may be used as a Morse relay to work long lines of tele-
graph. T. A. EDISON.

Newark, N. J., August, 1874.
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THE TRANSFUSION OF BLOOD.

The idea of returning to an animal blood which has been
lost, or, rather, of replacing the vital fluid which has dis-
appeared through the effects of increasing age or the ra-
vages of illness, by transfusion from the veins of another
animal in full health, was known to the ancients. It is de-
geribed in the “ Metamorphoses ”” of Ovid, and repeatedly al-
luded to in the works of the old alchemists, who believed
that, by such means, rerpetual regeneration of the body
might be accomplished. Toward the middle of the seven-
teenth century, the subject appears to have enlisted the at-
tention of French physicians and philosophers;and in the
month of June, 1667, experiments, which previously had
been frequently practised successfully upon the lower ani-
mals, were forthe first time tried upon man. Eight ounces
of the arterial blood of a lamb were injected, by Denis, into
the veins of a child. Subsequently calf’s blood was trans-
fueed into the blood vessels of a maniac, who shortly there-
after regained his reason. While, starting from these at-
tempts, the operation was again and againrepeated, some-
times successful, sometimes the reverae, until it became com-
mon in the practice of almost every French physician. Too
common, however,—whether throughthe rude means em-
ployed for forcing the fluid into the veins of the patients, or
whether from the lack of skill on the part of the operators,
or, more probably, a lack of caution on the part of the lat-
ter, due to supposed familiarity with all the consequences of
the operation—for accidents soon becamemorefrequent than
successes. In the course of a few months, failures became
the rule and cures the exception ; the people became alarmed,
and finally, 1n the beginning of 1668, the Parliament of Pa-
ris proscribed the practice, and the fulminations of Rome,
closely following, effectually arrested any further investiga-
tion and experiment. The physicians, however, carefully
preserved and printed their records; and from an old trea-
tise, called the Clysmatica Nova, printed in Brandenburg in
1667, we reproduce an engraving showing how, in those
days, the operation was performed, Opening a vein and in-
gerting the end of a common syringe constituted the whole
process, in marked contrast to the delicately adjusted instru-
ments and careful measurements now employed.

For a century the subject was abandoned, to be taken up
again, however, at thelapse of that period, by Harwood,
whose researches showed that blood could not be transfused
from one animal to another of different families without kill-
ing the latter withina few days after the operation. From
this discovery date the modern investigations, which have
culminated in the acquisition of knowledge sufficient to ad-
mit of the safe practice of transfusion of blood from man
to man.

The early experiments of Denis, and of others subsequent-
ly, would seem to negative the above mentioned truth, but
the details of the operations, as handed down, are very de-
fective, and in some instances it is known that individuals, at
first benefitted by the transfusion, subsequently died from its
effects. There is certain evidence, however, that death was
repeatedly caused by transfusion between widely differing
animals. More modern experiments, especially those of
Prevost and Dumas, prove that the blood of calves or sheep,
injected into the veins of a cat or rabbit, is fatal, and mam-
mifers inoculated with the blood of birds rapidly succumb.
On the other hand, Lower has shown that the fluid from the
veins of one variety of dog acts beneficialiy upon another
dog of different characteristics; and from the experiments
of Milne-Edwards and Lafond, of still
later date, it appears that it suffices for
the two animals to be of the same natu-
ral group, although belonging tv distinct
species. An ass, for example, whose
blood was nearly exhausted, was re.
animated perfectly by the blood of a
horse.

If it is true, then, as facts demon-
strate, that, in the case of man or other
animal whose life is almost extinct
through abundant hemorrhage, revivifi-
cation may be gained by transfusing a
quantity of blood much less than that
lost, it becomes an interesting matter to
determine to what elements the liquid
owes its reanimating properties. Pre-
vost and Dumas show that an injection
of serum—that is, blood deprived of
fibrin and globules—is utterly without
effect. On the other hand, blood con-
taining the globuler, but in which the
fibrin has been destroyed by agitation,
gives strong revivifying results, and
hence, as extended investigation has
abundantly shown, the perfect globule
is absolutely indispensable.

Inorder to comprehend the hurtful effect of the blood of
widely differing creatures, as above alluded to, it is neces-
sary to take into consideration the greatly varying shape of
the globules in the blood of various vertebrates. The an-
nexed engraving, representing these globules very much
magnified, will, in this regard, be of interest. No. 1 repre-
sents human globules imprisoned in the fibrin of coagula-
ted blood. No 2, the same in rolls. No. 3, globules de-
tached, showing them as circular biconcave disks, diameter
0°00026 inch to 0 00017 inch, weight 0 000001 grain, surface
0000004 inch. No. 4, globules of the camel, elliptical disks,
diameter 0°00031 inch. No. 5, globulesof pigeon, elliptical,
biconvex, diameter 0 0006 inch. No. 6, globules of frog, el.
liptical, diameter 0'0008 inch. No. 7, globules of cobitis,
round, diameter 00005 inch. No. 8, globules of water lizard,
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diameter 0 0015 inch. No. 9, globules of ammocoetis, diam_
eter 0°0004. No. 10, globules of proteus (species of batra-
chian), diameter 0-0048. «, in all the figures indicates front,
and b side, views.

The results of later investigations prove that the blood of
mammifers may be injected into man without producing
hurtful effects, so long as the red globules of the animal do
not differ greatly in form and dimensions from those in hu-
man blood. If the globules become dissolved and soon dis-
appear in the organism into which they are transmitted,
they nevertheless produce advantageous though not perma-
nent results. It would seem, then, that, when human blood
is unattainable, that of animals may be used.

THE TRANSFUSION OF BLOOD, A. D. 1667.

The mode of performing the operation at the present
time is graphically depicted in the large engraving on the
opposite page, extracted from a French contemporary. The
young woman represented as receiving the blood was a ser-
vant, twenty-two years of age, who had become extremely
exhausted through hemorrhage and overwork. She was re-
ceived into the Hospital de la Pitié, in Paris, and the trans-
fusion was accomplished by Dr. Béhier from the arm of Dr.
Strauss. The aspirator ured was so arranged that by no

possibility could any air enter with the blcod. The latter

BLOOD GLOBULES. MAGNIFIED.

was sent into a cup from the veins of the donor and collected
in the inferior part of the instrument, whence it was pumped
by a small piston worked by a handle. It was then forced
through a canula into the veins of the patient. The instru-
ment, in order to prevent. coagulation of the fluid, was first
immersed in tepid water, and the tubes used were of gold.
Before employment, the apparatus was filled with blood, so
that considerable of that obtained from the healthy veins
was lost. Inallabout one ounce, out of three, was admin-
tered, but this was sufficient to secure restoration to the pa.
tient, and to enable her, after a lapse of seven weeks, to re-
sume her ordinary occupation,

The New York Medieal Record, of recent date, contains an
interesting paper on this subject, by Dr. J. W. Howe, visit-

ing surgeon to a charity hospital in this city. He gives an
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account of his treatment of an invalid woman, forty years
of age, whose pulse was weak and irregular, and at times
imperceptible. He says: ‘‘I abstracted, by means of the
agpirator, four ounces of blood from the median basilic of a
healthy man. TLe blood thus obtained was injected into the
cephalic vein of the patient. In a few moments she ex-
pressed herself as feeling better. There was an immmediate
and marked improvement in the volume and force of the
pulse. This was so perceptible as to be noticed by all pre-
sent, and prevented me from transferring any more blood.
The next morning I found her pulse still improving and her
general condition excellent.” The patient subsequently re-
gained her strength and recovered.

Testing Colors for their Fastness,

For this purpose, Professor W. Stein gives the following
schedule of directions:

Red.—A small sample of the yarn or fabric is boiled firs
in soap water, which should not affect the shade and become
but slightly tinged itself ; secondly, in lime water, which also
should neither affect the shade nor extract it. These tests
are sufficient to demonstrate the presence or abeence of log-
wood, sanders, and aniline,

Yellow.—Boil samples successively in water, alcohol, and
lime water. Shades which are not fast enough tinge the
water and alcohol sensibly, and turn the lime water red.
Annatto and turmeric are the most fugitive yellows; fustic:
is a little faster.

Blue.—1. Boiled in alcohol, a fast blue should not give a
red, purple, or blue liquid. 2. Boiled in muriatic acid and
water, or alcohol, the liquid should not turn red, nor should
the shade on the yarn or fabric change to red or reddish brown.

Purple.—The only fast shades of this class are those de-
rived from combining a vat blue or indigo carmine blue with:
cochineal, and the madder purple. Boiled with dilute alco-
hol (one half water), and left to stand ten or fifteen minutes,
fast purples suffer no change; nor should they turn brown
or reddish brown when boiled with dilute muriatic acid.

Orange.—Boil in water;if it becomes yellow, reddish yel-
low. or red, the dye is not fast. If the water remains un-
changed, boil in alcohol, which should likewise leave a fast
crange unaltered.

Green.—Boiled in dilute alcohol, it should not color it
blue, green, or yellow; muristic acid should not be colored
red or blue.

Lrown.—It is very difficult to test these for their fastness.
Boiliug water should not change them to red; when steeped
in alcohol they should not become yellow.

Black.—Boiled in water and hydrochloric acid, they should
not be yellow.

o

Prevention of Was'le in Manufactures.

In the economy of trade and manufactures, there is no-
thing more interesting than the prevention of waste, or the
discovery of a way by which waste material may be turned
to a profitable use. A remarkable case In point has recent-
ly occurred. In the manufacture of the beautiful blue and
violetdyesthat make silken textures and the wearers thereof
look so beautiful, there has always been produced a large
quantity of dark colored substance, known among chemists
as Hofmann’s gum. In some aniline dye works the accumu-
lation of this refuse amounts tohundreds of tuns, and has
long been a hideous burden. But recently Mr. J. Spiller, a
member of the Chemical Society, has discovered that, by the

process which chemists describe as destructive distillation

blue and violet dyes, quite as good as
those extracted in the first instance, can
be got out of this gum; and so, as if’
by magic, the hideous heaps, now lying
on the outskirts of many chemical
works in Ebgland and on the Con-
tinent, become as valuable as gold
mires, and enterprising chemists reap:
the reward.

Another instance is reported from-
Cornwall. The drainage of certain:
nines there is discharged from a great:
pit, and flows into the sea. A few en-
terprizing individuals rented a piece of’
wazte land at the outfall, dug a few
catch pits, into which the water poured
ard threw down asediment ere it final-
ly escaped. This fsediment is ocher,
useful for paint and many other pur-
poses, and the quantity ccllected in this
simple way, in one year, was about
2.000 tuns, worth from $2.75 to $5 a
tun. These economizers, however, have
let some of their profit slip, for a keen
contriver dug a pit to intercept their
waste water, and in the same year got
$1,500 worth of ocher as the reward of
his ingenuity,

One more comesto us from Southern Italy, where the peo--
ple press the oil from olivesin common wooden presses, and
burn the husks as fuel. A Frenchman from Marseilles went
among them, and bought the husks at $4 a tun, and shipped
them to France, where, after treating them chemically, he
squeezed them in a steam press, and extracted therefrom 20°
per cent of o0il.—Chemical Revicw.

e
L 4

WATERPROOF PAPER.—A nice article, transparent and im-
pervious to grease, is obtained by soaking good pap:r inan
aqueous solution of shellac in borax. It resembles parch-
ment paper in Some respects. If the aqueous solution is
colored with aniline colors, very handsome paper for artifi-
cial flowers is procured.
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Notes from Washington, D. C,
To the Rdtor of the Scientific American :

On Sunday morning, dAugust 16, intelligence reached this
city of the death by drowning of Ex-Commiesioner 8. 8.
Fisher and his son, during a pleasure excarsion (in the Rob-
Roy style) upon our inland waters. Last month, Mr. Fisher
left Cincinnati, with his son Robbie (who was about twelve
years of age), in a fine metallic boat, built at Cleveland,
which was well stocked with provisions and camp equip-
ago; and a few days afterward they arrived at the beauti-
ful Canandaigua Lake, lying in Central New York, where
they launched their boat and immediately proceeded to
make a toui' of the long chain of ialand waters which grace
the interior of the Empire State, and thence »ia the Erie
canal to Eimira. From Elmira they went to Towanda,
Pa., where the boat was again launched in the picturesque
S8asquehanna, down which they were passing when the terri-
ble accident occurred which deprived both of life. On
Friday morniog the little party left Harrisburg at 7 o’clock.
At 11 o’clock the boat and occupants were seen just above
the falls. At 1 o’clock the boat, with oars, papers, and bag-
gage, was found floating down the stream ; unguided and
alone, below the rapids. The Colonel’s body was found near
York Haven late in the afternoon of the rame day, about
twenty miles below the rapids where the accident is sup-
posed to bave happened; but his son’s remains were not re-
covered until the following Monday, some five miles further
down the river. The bodies were embalmed and sent to
Cincinnati for interment, which takes place to day.

As a curious incident in connection with his death, it is
stated that, on the Sabbath before leaving home, he de-
scribed to a Sanday School the supposed feelings of Pharaoh
and his hosts when they were swallowed up in the Red
Sea, drawing a vivid and terrible picture of the feslings of
drowning men: little thinking that he would so soon expe-
rience that which he so graphically illustrated.

The following order was issued yesterday by Com-
missioner Leggett:

“ UNITED STATES PATENT OFFICE, }
W ASHINGTON, D. C., August 18, 1874.

The news of the sudden death of Bon. S. 8. Fisher, late
Commissioner of Patents, has cast a pall of sadness over all
connected with the Pateat Office. We remember him as an
affable, genial, generous friend and companion—a kind,
courteous, just, and laborious officer—a hightoned Christian
gentleman, always commanding the love and respect of all
who came in contact with him.

Colonel Fisher’s administration of the Patent Office was
th beginuing of a new era in its history. He did more to
adapt the organization to the increased business of the Office,
more to establish uniformiry in the practice and decisions of
the Office, and more to make such decisions and practice at-
tainable and intelligible to the public than had been done
before. He ably discussed and satisfactorily settled many
questions which had long vexed and harassed the Office.
The imoress of his clear head and strong will are discernible
everywhere, and his administration will ever be regarded as
an epnch in the history of our patent system.

In memory of his personal and official integrity, of his
great ability as Commissioner, and of his eminent virtues as
a good citizen and a Christian gentleman, the Office will be
closed on August 20, the day of his funeral.

M. D. LEGGETT,
Commissioner cf Patents.”

The surviving family of the deceased consists of a wife
and two children, who are probably well provided for, as
his practice was very luerative, his Jast year’s income being
estimated at $45000. In addition to this, his life was in-
sured for $10000 in the Traveller’s Accident Insurance
Company of Hartford, and in the Connecticut Mutual for
the rame amount.

Washington, D. C.

OCCABIONAL.

Hardening and Tempering Tools,
To the Editor of the Bcientifie American :

Your correspondents, “ Tools” and Mr. Juan Pattigon,
seem to have great objections to the words ‘‘ film of oxide,”
ueed by me, as though they expressed something of an oc-
cult nature and beyond the comprehension of the mechanic
or artisan; and I judge from the tenor of their communica
tions that they have somehow imbibed the idea that my ori-
ginal letter is the work of a mere theorist, without practical
experience. It may, perbaps, be a relief to them to know
that, notwithstanding the gist of my letter was taken from
a lecture to the engineers a% the Naval Academy, the princi-
pal points referred to therein were discovered and largely ex-
perimented upon by the writer during over fifteen years of
shop experience of the very best kind, ten of which were
passed in one of the first and largest establishments in this
city, that of Mesers. R. Hoe & Co.

I bave a more elevated opinion of the American mechanic,
from my long association with bim, than to believe, when he
is told that the colors appearing upon the surface of a teol
which he is tempering are caused by the union of the oxygen
of the air with the metal, that if the time be unduly pro-
lovged in producing it, or that, if in the operation he ex
cludes the air from it, his results will be valueless unless
these conditions are taken into account, that he will regard
so simple, 8o plain, so very practical & proposition as Eome-
-hing too deep for him, but rather that he will set himgelf
at once to apply the test of a trial for himeelf.

It tbe mecharic of today is really so obtuse, he must have
retrograded not a little in the past ten or 15 years. I be.
lieve, however, that this is exactly the reverse of the truth,
and I bave long ago become convinced that the known eupe-
riority of the American'mechanic over theaverage European
is mostly due to the fact that he always seeks for the why
and the wherefore; he wants a reason for the faith which is
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in him; he is not satisfied to work, like his European bro-
ther, by the rule of thumb.

Already I am in receipt of communications thanking me
for a little light let in on difficult’es experienced for years in
tempering tools, and for which the communicants could not,
till now, account. Mr. Rose, Mr. Pattison, and ¢ Tools”
may u8 well think the matter over a little more carefully; if
they will, I must believe that they will not be willing to ig-
nore two of the most essential readings of what I have called
‘‘our color thermometer.”

I have noticed frequently, in discussions of this kind, that
on the part of many there appears to be an impression that
there ia some kind of a natural antagonism between what is
called theory aud practice; but there is no such antagonism.
Correct theory makes good practice. Practice without theo-
ry is the rule of thumb; and but for theorizers and their
theories, the productions of our factories would be today
what they were two hundred years ago .

The eminently and thoroughly practical man was very hap-
pily described in your issue of August 8, in him who bor-
rowed your journal from his neighbor in the cars, and who
““never learned nutbin’ from books in his life.” ButI am
glad to believe that thereare, at this day, fewsuchremaining,
tthat the American mechanic is capable of reasoning and
being reasoned with, and that he is always the better for a
little good sound theory wherewith to improve his practice.

JoEN T. HAWKINS.

62 Cannon street, New York city.

To the Hditor of the Scientific American.

Your correspondent, J. T. Hawkins, insists on the value
of the fact that the color on steel is caused by a film of ox-
ide. 1Is thistrue? The hardnees and temper of a piece of
steel vary as the carbon contained therein; and why an ox-
idized surface should be cited as an indication, I do not
koow.

Nobili asserts that these colored films are the results of a
carbonizing treatment, and that this accounts for the non-
rusting of steel covered with such coatings. If the fibers
were oxidations, the rusting would be largely accelerated by
them. J. T. N.

New York city.

Honey, Strained or in the Comb,
To the Editor of the Bcientific American :

The public are apt to believe that all honey which is out
of the comb is impure, and that all comb honey is pure.
There are several bee keepers in this neighborhood who pro-
duce a great deal of honey for market, and who extract it
by a maehine. There are a few about here who feed their
bees with sugar sirup, and their bees put it into combs, and
it is then sold to persons who believe that none but comb
honey is pure. We, however, know that wha! we extract by
our machines is just what the bees themselves bring in
without any inducement or compulsion. By the usge of the
extractor, the yield of honey is increased perbaps five fold;
but, on account of the unfounded prejudice in favor of comb
honey, our producers of extracted honey have some difficulty
in introducing it.

On account of the prejudice against extracted honey, and
8lso on account of the ease of putting manufactured honey
into the combs, the only way for producers of pure honey to
succeed i3 to be honest, and gradually establish a reputation
for honest dealing, which will sell their products at beat
rates. The idea that honey in the comb is, on that account,
pure is totally wrong, and should be abandoned. Extracted
honey (not strained, but extracted by a centrifugal machine),
properly settled and drawn off into bottles, of which we
have in this neighborhood notless than ten thousand pounds
this reason, is as pure as any in the comb, and purer than
much of it. The purchaser gets it perfectly free from wax,
and is not obliged to press it out by the use of his teeth.

I send you, with this, a bottle of honey from each of two
of our producers, so that you may judge not only of ite
quality, but also of the means they are employing to intro-
duce a pure article in such a manner as to inspire and con-
firm confidence. I send you also a communication received
from one of our apiariavs, in which he shows his product to
be 79 4+ 1lbs. from each hive. This is a large yield, although
this has not been a good reason here. Last year, this same
aplary produced about 150 1bs. per swarm, another 135 1bas.,
and still another about 150 1bs. H W. 8

Cincinnati, O.

Performance or'Small Engines.

To the Editor of the Scientific American :

I have made a small engine, with a 4 inch cylinder, a 2
inch crank, and a 16 inch pulley, witha 5 inch face. The fly
wheel is 26 inches in diameter, weighing 1235 1bs., It runsat
240 turns per minute, with from 80 to 40 1bs. of steam. With
this engine I am running 40 feet of 2 inch shafting, and
40 feet of 1{; inch shafting, 2 engine lathes, 2 speed lathes
(one for turning wood, and the other for drilling iron), 1
cbucking lathe (swing 30 inches), 2 grindstones, 1 upright
drill, and & pump for pumping water into the boiler; and I
have power to spare. I have made with this engine one of
16 horse power, and I am now making one of 25 horse pow-
er, besides doing other work.

My boiler is & six horse upright tubular, with thirty tubes
1} inches diameter. It is notcovercd in any way, but stands
perfectly naked; and I am pumping cold water into the
same. I am running this engine and doing this work at a
cost for fuel of 50 to 60 cents per day of 10 hours. I can-
not tell you the amount of water evaporated, as I have made
no’note of it. J. HERBERT BULLARD.

Barre, Mage,
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POPULAR FALLACIES,

The age of war and conflict is fast passing away, and the
industrial and commercial age is taking its place. Progress
is the world’s watchword today; and it is the boast of the
nineteenth century that, since its birth, the march of dis
covery and invention, in, all the sciences and arts most con-
ducive to man’s comfort and civilization, has been greater
than in any preceding half thousand years. Science is
now the measure of a nation’s standing : for general scientific
knowledge means education, which means refinement and
religion, which means death to superstition. And in this
country especially, where education and true religion are so
generally diffused, Science seems to have a stronghold upon
the respect and admiration of all but the most ignorant and
backward minds.

In view, then, of this general diffusion of scientific know-
ledge, which in this country, though not in itself astonish-
ing, is yet great when compared with that in most other
lands, it does seem remarkable oft-times that so many old
and long exploded fallacies should still find credence
among the majority of people, and even among the well edu-
cated. It is fairly astounding to see what outrageously ab-
surd stories will circulate through the popular press, often
published in the fullest good faith, and accepted as true by
simple-minded readera, The scientific hoaxes perpetrated
in the United States are almos} innumerable; and that they
continue to be published, republished, revamped, and,
stravgest of all, believed, and solemnly discussed in journals
that ought to know better, does not speak well for the tho-
roughness of this scientific knowledge, on whose diffusion
we go often pride ourselves.

We remembsr a recent example in the story, lately pub-
lisbed in a California paper (these hoaxes generally emanate
from the fertile West), concerning a magnetic cave, said to
havebeen just discovered, posseseing such powerful attraction
tbat batchets were drawn from the hands of the explorers
and flew to the roof, remaining glued there; while unfortu-
nates in hobnailed shoes had to leave their foot encasements
behind them. This story, though laughed atby one half the
community, was received with open eyes and gaping mouths
by the other half, who could not comprehend that the eize
of the attracted body might have something to do with the
force of attraction.

Baut it is not merely of these ingenioushoaxes that we wish
to speak, but of a far more injurious state of ignorance
among the common people. We refer to popular fallacies
concerning the sciences of everyday life, and to the general
ignorance about the great forces of Nature, and the first
principles of Science in all its departments. Some of theee
fal'acies are simply ludicrous; others are worse. What ab-
surd blunders are made in watters of bygiene! The pros-
perity of quack doctors. who have medicines,each one of which
will cure all the ills that man is heir to, is a forcible exam-
ple of the latter case. And where we see newspapers—=secu-
lar and religious—advertising their poisonous wares, we can
hardly tell whether to call them stupid or wicked.

“By lookirg into a looking glass inclined at 45°, Mr. y
of Northampton, obtained last night a fine view of Jupiter’s
satellites,” says a certain Springfield paper. How Professor
Snell, of Amherst, must have chuckled to read it! Mr.—~='s
wonderful glass would have conferred eatellites wupon
every star in heaven. He should have known that plain
looking glass bas no telescopic power, and that h's * satel-
lites ”’ were only repeated reflections,between the quicksilver
and the front surface of the glass, of \he planet he was gaz-
ing at.

“Mrs. was recently saved from death from a light.
ning stroke by her son, who dashed a pailfal of cold water
upon her. It is supposed that the water carried off the elec-
tricity remaining in her body, and saved her!” Such is the
Boston Journal's lucid explanation of a simple cure. The
poor lady, almost killed by tbe terrible stroke, was saved by
the sudden nervous shock caused by the cold water which
her son with such presence of mind threw at her. It is not
the presence of electricity in & human body that endaugers,
nor even the discharge of that electricity, since the body can
hold but a small amount; it is the passage through thebody
of an immense discharge,between clouds and earth, that kills
and destroys.

Old maids, and young ones too, throw themselves upon a
feather bed for protection from ‘‘thunder,” or descend to
the cellar. An iron bedstead would be gafer than either of
these places, because it would keep the charge away from
them by receiving it through itself. Timid ladies are terri-
fied when a boiler discharges steam through a safety valve,
for fear that it will burst; when the roar of escaping steam
is proof positive that it will not burst. And to crowm all,
gsome misguided viatims of an insane fever, forgetful that
‘‘action and re.action are equal,” and that “ gainin power
i loss in time, when the force is given,” still Jabor and
strive to create force out of nothing, and make what Science
has,time and again,declared imvossible, a perpetual motion,

Suchabsurdities of course willnever cease,until ignorance
ceases. But they are altogether too common among those
that should know better,and reveal a great lack of logical
reasoning and definite knowledge.  Superficiality is per-
haps the great fault of our common education, espezially in
Science, where exactness is so essential. The natural and
exact sciences are, we are happy to say, taking more nearly
their deserved stand in our American educational courses;
and we hope the time may come, and come soon, when such
nonsense as we have discussed cannot possibly be found,
much less believed in, among those who have been fairly

educated, A H.
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MEDICAL NOTES.

Copaiba in Croup.

If the following remedy should prove a universal one, the
saving of young life would be enormously increased :

Drs. Miller and Lincoln, in the ‘‘ Transactions of the Medi-
cal Society of the District of Columbia,” vol. I, No. 1, re-
late several cases of croup cure by balsam copaiba, and re-
fer to many others. Dr. M. had used copaiva extensively in
croup for 30 years, and had before spoken of its efficacy, in
the Society. He was in the habit of placing a vial of the
balsam in possession of all his patients whose families were
subject to croup, directing them to take doses of 20 or 30
drops before sending for medical aid. The result was that,
while he was formerly frequently called out at night to at-
tend croup cases, he was then but seldom annoyed by simi-
lar calls. So great was the faith of his patients in this re-
medy that he had often been applied to for his so-called
croup medicine. It was especially valuable in the early
stage. Dr. Lincoln had never seen copaiba fail if given in
the first stage of the disease, and had derived great benefit
from it in every period of the complaint. He thought the
remedy of great use, even in the pseudo-membranous form
of croup. His dose was one drachm which gave prompt
relief.

Guarana in Chrenic Rheamatism.

Dr. Edward A. Rawson, assistant surgeon to the Carlow
Infirmary, says: ““Suffering severely from lumbago, and find-
ing all vaunted remedies fail, I tried guarana as an experi-
ment. I took 15 grains in hot water, with cream and sugar.
For 24 hours afterwards I had a delightful relief from pain.
On the return of the Jumbago, I took another dose in the
same manner, and with a similar result. I gradually in-
creased the dose to 40 grains, and took it regularly once &
day for about a week. The lumbago disappeared, I gave
up the guarana, and in a few days the pain in the back re-
turned. A 40 grain dose removed it, and it did not return
for several days. Whenever it does, I have my remedy at
hand.” Dr. Rawson goes on to say that he has tried guarana
with a variety of patients, rich and poor; and if the pain is
acute, coming on with sharp stings, guarana acts like magic;
when it is of a dull, aching character, the drug is slower in
its action, and several doses must be taken before any de-
cided benefit can be perceived. He comes to the conclusion
that, whenever the fibrous envelopes of nerves, the aponeu-
rotic sheath of muscles, or the fasciz or tendons are the
parts affected, guarana gives either instantaneous or speedy
relief, which will last from 12 to 24 hours; and he thinks
that perseverance in the use of the drug, gradually increas-
ing the dose to 40 grains, will finally entirely remove any of
the above named kinds of rheumatism. Guarana was ex-
amined by Martius in 1829, and by Gravelle in 1840. They
declare that it stimulates and at the same time soothes the
gastric system of nerves, diminishes febrile action, and
strengthens the stomach and intestines, particularly restrain-
ing any excessive mucous discharges; at the same time in-
creasing the action of the heart and arteries, and promoting
diaphoresis,

This medicine is a preparation of the seeds and juice of
the Paullinia sordilis, a Brazilian plant, of which wonderful
stories have been told by travelers. Its effects appear to
be various, some of them similar to those of tea and coffee
in stimulating the nervous system. The Indians consider
it a specific for bowel complaints. Dr. Graville found it ad-
vantageous in the diarrhcea of phthisis, sick headache, pa-
ralysis, tedious convalescence, and generally as a tonmic.
Dr. Ritchie recommends paullinia in irritation of the uri-
nary passages, Dr. Herve never failed to derive benefit
from it in the most obstinate cases of idiopathic diarrhcea.
It cures both headache and neuralgia by restoring the tone
of the gastric membrane, and removing all pains caused by
irritation of the stomach. Though not an astringent, its
peculiar action renders it a most valuable agent in all affec-
tions of the bowels, whether simple or chronic diarrhcea,
dysentery, or choleraic discharges. In France it has cured
attacks of cholera when the evacuations have been at the
rate of 30 an hour. It is also said to be prompt and certain
in dysentery, curing the very worst cages. From all ap-
pearances, no new medicine rivals it in value,

AnIngenious Substitute for the Hypodermic Syringe.

In the Edinburgh Medical Journal, Dr. John M. Crombie,
states that many medical men are often deterred from using
morphia hypodermically on account of the expense of the
syringer, and the pain they cause the patients. To avoid
these, he advises the use of small threads coated with mor-
phia and passed through a fold of the skin by fine needles.
The threads may vary in strength from one sixth to one
grain of morphisa,

Diabetes.

Dr. O. Schultzer claims great success in the treatment of
diabetes under the free use of glycerin, internally, with
citric acid, and abstinence from starchy food.—New Re-
medies. |

Diastase as a Digestive Agent.

The substance here named, eays Dr. Collens C. Hunt, in
the Physician’s Monitor, which is believed to be new as a
remedial agent, was first employed by William Elmer, M.
D., of New York, who has given it a fair trial for a year or
two, with most gratifying results, It not only aids in the
digestion of starchy food, but seems to imgpart vigor to the
digestive functions generally, and through this action sup-
plies energy to the brain and nervous system. For some of
the worst forms of indigestion, the use of diastase has had
the effect, in particular, of producing the most tranquil and
refreshing sleep, and that where, previously, satisfactory
gleep bed been almost urknown. This result is attributed

to the digestive power of diastase more than to any other
property it possesses. Diastase may be given in the form of
agirup or in lozenges. The dose is from 1 to 2 grains di-
rectly after each meal. The sirup should be prepared with
glucose rather than with cane sugar; but any sirup has the
great objection that it is required to be kept cold, or the
diastase is liable to turn sour.
Iron Purifies Water.

Almost all large water pipes are of iron, as tax payers
well know when they are called upon to replace the old
rusty mains with new ones every few years. But, according
to good chemical authority, the iron has an advantage with
its defects. Professor Medlock proved by analyses, several
years ago, that iron by its action on nitrogenous organic
matter produces nitrous acid, which Muspratt called “ Na-
ture’s scavenger.” The latter chemist found, as a general
result, that, by allowing water to be in contact with a large
surface of iron, in about 48 hours every trace of organic
matter was either destroyed or rendered insoluble, in which
state it could be purified effectually by filtration. Medlock
found, on examining the water at Amsterdam, which smelt
and tasted badly, that the sediment charred on ignition, and
was almost consumed, showing that it consisted of organic
matter. He also found that, instead of taking iron from
the service pipes, the water before entering those and an
iron reservoir contained nearly half a grain of iron to the
gallon; while in the water issuing from the pipes, there
was only an unweighable trace. Before entering the re-
servoir, the water holding iron in solution formed no de-
posit; while the water coming from the pipes and freed
from iron gave the organic sediment above mentioned. He
then made analyses of water- brought in contact with iron,
and water not in contact, with the result that the water
which had not touched iron contained 2:10 grains of orgsnic
matter, and 096 grain iron; the other gave only a slight
trace of both, showing plainly that the organic matter in
the water was either decomposed or thrown down by con-
tact with iron; and this water, when filtered, was found to
be clear, of good taste, with no smell, and free from organic
matter. It is rot stated in what shape the iron was held in
golution, but it was probably in that of carbonate, the usual
iron salt of springs, since carbonic acid is so common in
water in general. These facts may be made useful in cer-
tain places and ways in effecting the purification of water
rendered injurious and offensive by the presence of organic
substances. And if the interiors of iron mains could only
be kept from rusting by a swabbing with nitric acid, or by a
paint of charcoal and plumbago, g0 much the cheaper.

SCIENTIFIC AND PRACTICAL INFORMATION.

MANGANESE IN SEEDS.

A chemical analysis made of seeds known as tapayons,
which were brought to France by a missionary from China,
has revealed the remarkable fact that the ash contains 17
per cent oxide of manganese, 14 per cent of magnesia, and
12 per cent of lime. This amount of manganese is much
greater than is recognized in the leaves of the beech tree or
in any other vegetable.

COPPER, A PREVENTIVE OF CHOLERA,!

M. Burg, in a recent memoir to the French Academy of
Sciences, states that workers in copper are never attacked
by cholera, while the operatives whose labor in other metals
is of similar character form no exception. This fact has
not only been obgerved in France, but in Italy, Russia,
Sweden, Spain, and Turkey. M. Burg concludes that cop-
per acts as a protection against the disease, and advises the
use of saltsof the metal as a preventive medicine.

S8CIENTIFIC MARKETING.

There is Science in this last attempt of our transatlantic
cousins at household financiering, a great deal more Science
than is necessary to accomplish that timeworn desideratum
of making two blades of grass grow where one before flour-
ished. By an ingenious little transfer of checks and
bonds, a man may get his daily bread for nothing and be
paid besides. A company sells tickets to a tradesman at a
premium of five per cent of face value. Then tne latter
hands these over to his customers in quantities equal in
amount to the cost of the goods bought, allowing the 5
per cent for ready cash. Then when the customer gets $25
in tickets, he goes to the company and receives a $25 bond
in exchange. Meanwhile the tradesman’s 5 per cent is put
out at compound interest, and the profits accruing enable the
company to make their own profit and besides pay off the
the bonds by ballot. Consequently, the customer not only
eats his cake but more than has it too, for his whole ex-
penditure is returned with interest.

SONOROUS SBAND.

The New York World, in a report of a scientific meeting
in S8an Francisco—the name of the association is not stated—
gives an account of a very curious property of sand which
is found in a large drift on the Island of Kanai of the
Hawaiian group. The bank is about sixty feet high, quite
steep, about one and & half miles long, and extends parallel
with, at some hundred yards from, the beach. If, at the ex-
treme south end and for half a mile north, two handfuls of
the sand be slapped together, there is a sound produced like
the low hooting of an owl—moreor less sharp, according as
the motion is quick or slow., 8it down upon the sand and
give one hand a quick circular motion, and the sound islike
the heavy bass of a melodeon. Kneel upon the steep incline,
extend the two hands, and clasp as much sand as possible,
slide rapidly down, carrying all the sand you csn, and the

sound accumulates as you descend until it is like distant
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thunder. In this experiment the sound was sufficient to
frighten horses, fastened a short distance from the base of
the drift. But the greatest sound produced was by having
one native lying on his belly, and another taking him by the
feet and dragging him rapidly down the incline, carrying as
much sand as possible with them. With this experiment
the sound was terrific, and could have been heard many
hundred yards distant. With all the experiments that
were made, it seemed that the sound was in proportion to
the amount of sand put in motion with a proportionate ve-
locity. Another consideration seems requisite—that is, its
perfect dryness. The dry sand would sound on the surface
where gix inches beneath it was wet; but if any of the wet
sand became mingled with the dry,its property of sounding
ceased at once. The sand appears to the eye like ordinary
beach sand, but ordinary beach sand will not produce the
sounds. It has been said that it lost its sonorous properties
when taken away from the bank, but no diminishing of its
sonorous qualities, even with the bottle uncorked, was notice-
able.
OUR NEW GOLD REGION.

The practical results of General Custer’s expedition in
southwestern Dakota are beginning to appear. This hitherto
unknown region, as far as entered, has proved to be covered
with magnificent timber and grazing, superior even to the
famous Blue Grass country, in Kentucky. The valleys are
admirably adapted to agricultural purposes, and the scenery
is said to be lovely beyond description. In addition to these
natural advantages of the country, gold, it is stated, is being
found in great profusion, though no official investigation as
to its richness has thus far been made. Veins of what geolo-
gists term “ bearing quartz ”’ crop out on every hillside, and
from forty to fifty particles of pure metal, each aslarge as a
pinhead, have been taken from the washings of a little over
a single pan of earth. If the further reports from the ex-
pedition prove as satisfactory as this first one, another gold
fever and rush of emigrants to préempt land will be very
probable.

RAW HIDE BELTS.

In driving centrifugal sugar machines, Mr. J. Masgon,
of the Island of Bardadoes, found the use of the ordinsry
leather belts to be troublesome and expensive. He, there-
fore, substituted belts of raw cow’s hide, simply dried in the
sun, cut perfectly straight, and the joints, square and even,
stitched with saddler’s hemp thread. He states that in prac-
tice, a belt ot this description, will last four times longer
than, and cost only one fourth as much as, a leather belt.
He uses an 8 inch belt of this kind, to drive a line of 8 inch
shafting,from which 2} inch belts drive the sugar machines,

—————eetl- o ——
Carbonic Acid as a Motor.

The possibility of employing carbonic acid as a motor—the
successor of steam, as it is termed by the author—is fore-
shadowed by a paper by Dr. H. Beins, published in the
English Chemical News. The writer considers that he has
discovered a very cheap way of producing carbonicacid in a
liquid state and consequently at high tension. When na-
trium bicarbonate, or the corresponding salt of kalium, in a
dry, pulverized state or in a watery solution, is heated in a
closed space, a part of the carbonic acid is given off and con-
densed in a non-heated portion of that space, so that, at a
temperature of from 636° to 843° Fah,, liquid carbonic acid,
says Dr. Beins,can be distilled out of thosesalts, with a ten-
sion of from 50 to 60 atmospheres. This liquid carbonic
acid, or ‘“carboleum ” as it is called, it is proposed to use to
develop gas with which engines are to be driven. The
paper on the subject contains a dissertation on the advan-
tages of the plar,but gives ro few details regarding its prac-
tical application, or with reference to the manufacture of the
carboleum or liquid carbonic acid, that the gist of the mat-
ter is summed up in the above lines.

Sulphur in Iceland.

Dr. Blake gives a full and clear description of the vastde-
posits of sulphur occurring in Iceland, and points out the
necessary steps for its utilization. For its shipment he re-
commends the port of Husavik, which is accessible all the
year round, and which is situate very near to the sulphur
beds of Lake Myvatu, Krabla, and Reykjahlid. The mines
are not only rich and extensive, but easily worked. The
sulphur can be supplied at half the cost of thatfurnished by
the Sicilian mines, which it is believed will soon be exhaust-
ed. The earth impregnated with sulphur contains from 50
to 60 per cent, and is from three to six feet in thickness.
Vapors arising from the interior of the earth continually de-
posit fresh supplies.

A Gigantic Grain Elevator,

The New York Central and Hudson River Railway Company
is now building at the foot of 60th street, on the Hudeon River,
in this city, a grain elevator, capable of holding from 1,000,000
to 1,200,000 bushels of grain. This elevator will be used
principally for storage purposes for the grain brought on in
the company’s cars, and intended for transferment to sea go-
ing vessels ard canal boats.

ANNATTO.—In the two French colonies of Martinique and
Cayenne, there are more than six thousand acres under cul-
ture with annatto (biza orellana), the annual produce being
three million pounds. Although French Guiana has nearly
five times the extent of land under culture with this plant
that Guadaloupe has, it only produces about two thirds of
the whole quantity. The production of annatto now exceeds
the demand, a8 no fresh use has been found for this eoloring
substance, unless it is the manufacture of suet butter. An-

natto is used to give the yellow color of true butter.
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A NEW MOTOR.

According to the lawa of the mechanical theory of heat,
any difference of h2at may be employed for production of
mechanical work. If a cold body, then, be situated in air
that is hotter, the passage of heat to it should be capable of
giving mechanical work. The solution of this problem (says
the English Mechanic) M. Enrico Bernardi, an Italian physi-
cist, has recently sought to realizs in the following way:

Two similar glass balls are connected together by a thin
glass tube, the ends of the tube passing into the balls being
bent at a right angle. One ball contains a small tube, by
which ether can be poured into the apparatus; the ether is
brought to boiling, and, when all air has been expelled, this
small tube is closed by fusing. The quantity of
ether inclosed in the system should be such as to
fill about three fourths of one ball. At the mid-
dle of the connecting tube is fixed a piece through
which passes a metallic axis, round which the
system can turn. When the ether is equally di-
vided between the two balls, the apparatus is in
unstable equilibrium. The bearings for the axis
are supported on the cover of a rectangular case,
and in this cover is a slit through which the
turning system passes. The case is filled with
water, into which the balls dip alternately on
their being turned round the axis. Each ball is
covered with a very fine veil. It is easy to see
that this apparatus will take a see-saw motion

Owing to the unstable equilibrium of the sys-
tem, one of the balls, A, sinks, and all the ether
flows intoit, while the rest of the space is filled
with the vapor. The ball, A, is then in water,
the ball, B, in air. Hereupon the moisture on
the surface of B begins to evaporate, and the ball
is so cooled that the vapor within condenses;
from the ball, A, more ether is evaporated, and
it is condensed in B, till at length B contains
more ether than A, and sinks, while A rises;and
the same process is repeated. This see-saw mo-
tion lasts as long as there is water in the case
to moisten the surface of the under ball.

It would be rather troublesome to utilize this
thermo-motor see-saw mechanically ; and M. Ber-
nardi has, therefore, preferred to alter the appa-
ratus in the following way : The two balls of the
above described system are connected by a tube,
the ends of which are bent round (at right an-
gles) to opposite sides. Three such systems are
formed into & sort of wheel, the middle points
of the six ballsand the tube being in one plaue.
This wheel is supported at its axis, on the cover
of a rectangular case, in such a way that, in its
rotation, it is always half within the case and
haif in the air, The balls are covered as before,
and so much water is poured into the case that, in turning
the wheel, one ball is always immersed. By giving the
wheel a turn. it can be set in continuous rotation; and, with
a suitable arrangement of pulleys, it can be made to 1aise a
weight, or do other work.

Such a thermo-motor wheel has, for two months, been
working a clock in M. Bernardi’s laboratory. The balls have
a diameter of 0°78 inch; the distance of the middle pointsof
two opposite balls is 3'1 inches, and the quantity of ether
in each system fills three fourths of a ball. The clock main-
tained in motion by this wheel consumes, in 24 hours, 02 of
& foot pound. The waterlevelis, by a special arrangement,
kept constant, M. Bernardihas had his see-saw working for
three months without ils becoming necessary to renew the
water or clean the balls. He has calculated the quantity of
heat which is removed by this apparatus from the surround-
ings. There was an average of 60 see-saw motions in 24
hours. This was found to be equal to 0'12 of a foot pound,
orabout half the work consumed in the tame time by the
clock.

FOLSOM’S IMPROVED LOCKING LATCH,
This invention is a simple, strong, and convenient door
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lock, which may be opened by the knob and locked by a key,
but in which only one bolt and one spring are used.

In Fig. 1, the bolt, A, is represented as shot forwardso as
to lock the door to which the device is applied. In Fig. 2,
the same is retracted (dotted lines), and serves as an ordina-

ry latch actuated by the knob. As shown in Fig. 1, therear
or right hand end of the bolt, A, is flanged and also recessed
80 as to slide along the knob shank, B, being carried back by
the crossbar, C, acting on the flanges. A glance at the cor-
responding portion in Fig. 2 will render the action of this
bar, C, clear

In the middle portion of the bolt is a recess, having small
slotted extensions, D. In the former is placed a strong spi-
ral spring, and the latter serve to guide the bolt as it slides
over the spring-supporting pins. The action of this spring

on either side of the bolt serves to carry the latter back toits
original position, whether being operated by knob or key.
Arectangular recess is made at E, equal to the distance from

BERNARDI'S THERMO-MOTOR

the crossbar, C, to the rear flanges, and allows of the forward
motion of the bolt by means of the key acting on the shoul-
der, F.

At G are one or more pivoted catch hooks which enter re-
cesges in the bolt and slide, during the to-and-fro motion of
the same, with their hook ends along a horizontal guide
plate, H. The front end of this plate is slotted, and has a
slight dowaward inclination, so that, when the hooks are car-
ried far enough forward, they drop into and interlock with
the slots. The key is go made as to enter these slots, and pass
between and through them. It then strikes the shoulder,
F, and carries the bolt forward. This carries the hooks also
far enough forward to drop with their ends into the recesses
of the guide plate, so that they thus hold the bolt firmly
locked.

To unlock the latch, the key is turned in the same direc-
tion as before, thereby lifting the hooks out of the guide
plate recesses, when the spiral spring pulls the bolt back to
its former condition.

The advantages claimed aresimplicity, durability, and also
cheapness of manufacture, owing to the fewness of parts.
It is also very difficult to pick, as the key has to pass a very
difficult guard and, as already explained, to strike a number
of catches and raise them to a certain hight. It cannot be
unlocked with a wire, since every catch must be lifted, and,
in brief, every lock must have its own special key. It ope-
rates by the knob with as much ease as the ordinary latch,
and cannot be thrown back by forceapplied to the knob when
locked.

Patented through the Scientific American Patent Agency,
June 30, 1874. The inventor,Mr. F. W, Folsom, of Taylor’s
Falls, Minn., whomay be addressed for further information,
desires either to sell the patent or to make arrangements for
the manufacture of the device on royalty.

T, Marr Johnson, C, E.

‘We regret to announce the sudden demise of this widely
known engineer, which took place in England, July 22. His
age was 48. Between the years 1860 and 1869 he was occu-
pied, under Mr. John Fowler’s instructions, in carrying out
the works of the Metropolitan Underground Railway system
in London. He was employed upon many other important
works, and held a distinguished professional position. At
the time of his decease, he was a member of the firm of
George Smith & Co., builders and contractors.

Metachloral.

M. Lemousin has obtained metachloral by treating one
part of chloral hydrate with three parts concentrated sulphuric
acid, and washing the insoluble product obtained until acid
reaction ceases in the washing water. The metachloral is
then dried by chloride of calcium and reduced to fine pow-
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der. Ithasthesame formula as anhydrous chloral(C,H Cl,
0,) of which it is an isomeric modification. It is less caus-
tic than chloral hydrate, and has a great advantage over the
latter in not absorbing moisture.

Py
L 4

Spontaneous Combustion.

We are inclined to believe, says Engineering, that one
great cause of spontaneous combustion, in cotton and woolen
mills, rests on the length of the fiber of the material left as
oily waste. The finer this fiber the greater is the danger of
spontaneous combustion, and this becomes evident from the
fact that in such cases the particles of the materials are in
closercontact. In allour large docks of London, Liverpool,

etc., thousands of tuns of long stapled sheep’s
wool, imported from Australia, the Cape, and
other places, full of animal oil, remain per-
fectly safe for years. In their transit, the bales
containing such wool must have attained a
temperature of at least 80° to 90°, yet we never
hear of spontaneous combustion, either in the
ships or the docks. But then comes the ques-
tion of the character of the oil—as to whether
the animal or the vegetable is the more dan-
gerous. The late Dr. Graham, in reporting on
the burning of the Amazon, considered that
rags greased by butter, heaped together, would
take fire within 24 hours. We question very
much whether silk or sheep’s wool is liable to
spontaneous combustion, even in the presence
of abundance of.oil. Cotton, jute, all kinds of
hemp and flax, mixed with oil, have an inva-
riable tendency to spontaneous combustion at
summer heat.

The only apparent remedy seems that of
maintaining constant ventilation in all waste,
etc., containing oil. Frequent turning is es-
sential, and we have tried succeesfully the
sprinkling of such waste with waste Jyes or
lime water. It is remarkable that jute ware-
houses are peculiarly liable to catcl fire in
fact,all members of the hemp and flax family
are to be more feared than varieties of cot.
ton.

A singular cause of fire may be traced to
the glass of which the windows of warehouses
ismade. In the old fashioned kind the *“ pun-
ty ” mark is found. This forms a double con-
vex lens, which, concentrating the rays of the
sun, constitute a burning glass. That fire
should occur from such causes can be no mat-
ter of surprise. Water bottles exposed to the
sun’s rays have sometimes similarly caused
fires in private houses by concentrating the
heat rays on dressing table covers, etc.

WEBSTER’S IMPROVED FAUCET,

Our illustration represents a simple substitute for the
screw, nut, and spring washer usually employed to secure
faucet plugs in place. The inventor informs us that the de-
vice has now been in successful use in Brooklyn, N. Y., for
several years, and that, in addition to other advantages, it
posgesses the important one of cheapness, as it can be ma.
nufactured for ten cents per faucet.

It consists of a spring key, A, punched out of ordinary
brass, and inserted in a suitable slot in the lower part of the
plug. It is claimed to take up all wear, and hence not to
work loose, as frequently occurs with the usual screw and
washer. By holding the plug in proper position, it also pre-
vents grit or dirt from getting between the plug and the bar-
rel of the faucet, making it self-grinding and obviating the
necessity of frequent repair. Finally, by its yielding to ex-
pansion and contraction, the device is well adapted for use

with steam or hot water, while, besides, it prevents the
chambers from being spoiled by freezing.

Patent for sale for the United States, Froposals for pur-
chase should be addressed to Theo. L. Webster, M. M., U. 8,
Navy Yard, New York city.
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MANUFACTURE OF MORTAR BRICKS,

Among the objects at the International Exhibition, Lon.
don, which, though very interesting, are so modest in ap-
pearance as to be passed over by most without notice, are a
number of bricks made not only without straw, but without
burning.

The bricks are practically mortar, seeing that thematerials
of which mortar is commonly made are those which alone
enter into their composition. Sand and lime form one vari-
ety of brick ; sand, lime, and Portland cement make another.
Pressure and air drying are the only operations, beyond the
first mixing, that are necessary. At first thought it might
be objected to such bricks that they would probably be too
riable or too soft for use; but the sight of a piece of good
od mortar should convince the doubtful that the hardening
inluences of time and carbonic acid—resulting in the pro-
duttion of a marble-like carbonate, and possibly silicate, of
lime—are quite equal to those of the kiln. Bricks are also
forned by pressure of mixtures of subdivided slag with
lime, Portland cement, and blast furnace slag cement respec-
tively The slag cement itself is composed of from eight
to ten parts of slag, and one
part of lime. But little
surprise nead be felt at the
employment of slag in the
preparation of cement,
since the chief condition
for success is ths presence
of a gilicate capable of de-
composition by lime—a
condition which istulfilled
by powdered slag.

The bricks give a good
result on application of the
usual tests. They have a
good gound ring, are very
hard, and can be made of
various shades of color, or
even enameled, we should
imagine, by a little inge-
nuity.

The process of mortar
brick making by the ma-
chine is simple. Hoppers
are filled by hand with the
materials employed, each
into its separate bopper.
From tbis point to the re-
moval of the finished bricks
all operations are automa-
tic. Measured portions of
each ingredient are caused
to fall upon a traveling belt
which delivers the mixture
into an apparatus, in which
it is thoroughly incorpora-
ted, and from which it is
deposited upon a second
traveling belt, which car-
ries it to the press, where
measured quantities are de-
livered into the molds. The
press is hydraulic, consist-
ing of a circular table re-
volving horizontally, and

of course stopping when
pressure is applied. The
table contains six pairs of
molds, making, therefore, :
one sixth of a revolution :
between the stoppages for
application of pressure.
Two pairs of molds are
subject to pressure at once,
two other pairs being auto-
matically filled, and the
bricks rising out of the re-
maining two pairs, simul-
taneously. The bricks are
removed by hand to bar-
rows, and conveyed to the yard, where they are left to har-
den. The time required for this varies according to the qua-
lity of the lime used, and also according to the weather,
from one to two months, but the hardening goes on for years.
Seven strokes per minute are made by the press, giving in
that time twenty-eight bricks, or about 80,000 per week, as
the result of the labor of two men and four boys, exclusive
of wheelers and pilers. When gand is used, from one sixth
to one eighth of its weight of lime is necessary; but with
slag, as little as one sixteenth of its weight of lime may be
employed to produce a good quality of building brick, weigh-
ing about 58 cwt. per thousand.

Bricks of this kind have long been in use in the United
States. The machine above represented, which we copy
from Iron, is made by Messrs. Bodmer, Hammersmith, En-
gland.

Improvements in Sugar Making,

The methods of purification employed in the sugar manu-
facture depend almost entirely upon the action of lime and
its elimination by carbonic acid. These processes leave, in
the saccharine products, a certain proportion of organic mat-
ters and mineral salts, which oppose, to a certain degree, the
crystalization of the sugar, causing also the formation of
molasses and the mingling of the sugar with the residue.
M. P. Lagrange has recently devised a method which is

Scientific dmevican,

baged on the elimination, by the joint action of baryta and
phosphate of ammonia of the organic salts of lime, of cer-
tain vegetable acids combined with potash and soda, and of
the alkaline sulphates existing in the sugar products. By
this process, without the aid of lime or salts of lime, M.
Lagrange believes that he is enabled to obtain the products,
and to secure the best conditions of alkalinity, without form-
ing glucose at the expense of crystalizable sugar. In fac-
tories, therefore, devoted to the manufacture of cane sugar,
it would seem that this improvement is of considerable im-
portance, as doing away withtheserious difficulties and large
losses due to the glucose formation and the lime salts.

M. Marguérite has recently patented a process for obtain-
ing sugar from molasses by the addition to the latter of cer-
tain salts which provoke crystalization. The process is eaid
to be especially valuable in treating third quality sirups as
well as molasses. The operation consists in adding to the
spent molasses (containing, say, fifty per cent of gugar, fif-
teen per cent of salts, and twenty per cent of water) crys-
talized sulphate of magnesia in the proportion of twenty
per cent by weight, together with a little water, to make a

i

HYDRAULIC PRESS FOR MAKING MORTAR BRICKS.

golution of the sulphate marking 10° Baumé. The whole is
then subjected to centrifugal action in a machine having
either perforated sides or very fine wire cloth. The sulphates
of lime and potash precipitated are retained, and the liquor
is then filtered through charcoal and boiled ¢n vacuo. After
cooling, a certain quantity of pounded sugar is added to
form nuclei, and the sirup is lastly subjected to the ordinary
temperature of fillings, the heat being alternately raised and
lowered.

After a few days, crystalization becomes exceedingly abun-
dant, and continues to increase for some time, after which
the hydro-extractor is employed. Other salts, such as sul-
phate and chloride of magnesium, chloride of manganese,
sulphates of iron and zinc, and their chlorides, and also the
acetates, nitrates, and ammonia salts, though these are not
go desirable, may all be uged instead of the sulphate of mag-
nesia, the proportions of which vary according to the nature
of the molasses.

The crystalization of the sugar results from elimination of
the potash, the salts of which are prejudicial, its place being
taken by the magnesia, whose salts are favorable thereto.

WORK has begun in earnest on the Centennial grounds in
Philadelphia. Daisies and clover have disappeared, leaving
a vast expanse of level, bare, red earth, crossed by railroad
tracks, and dotted here and there with shanties.
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The New Lake or Sea in Africa,

The French government has recently voted the sum ne-
cessary for the formation of a great inland sea in Algeria,
190 miles long by 36 broad, to the south of Biskra. It im
thought, by the Revue des Deus Mondes, that the result of
this measure will be a great improvement in the climate of
the interior, a great addition to the facilities for inland trans-
port, and the introduction of commerce and civilization into
the very heart of Africa. The Chott Mal-Rir, Chott imply-
ing the bed of a lagoon, the proposed site of this inland sea
is found to be at least 90 feet below the Mediterranean ;
while the Chott Sellem, with which it communicates, which
lies between it and the sea, is 54 feet lower still. A chain of
chotts, of smaller area but equal depression, extends thence
to within 12 miles of the coast of Tunis, at the Gulf of
Gabes, and a canal connecting the nearest chott with the sea
would admit the waters of the Mediterranean, and convert
the desolate region of Chott Mal-Rir into a great inland sea.
The estimated cost is only three millions of dollars, and the
engineering difficulties, after the experience gained during

the construction of the Suez canal, would be inconsiderable,

At a recent sitting of the
Academy of Sciences, Pa-
ris, M. de Lesseps stated
that, on the war budget be-
ing presented, a sum of
$5,000 would be applied for
to cover the expenses of the
definitive survey of the ba-
sin. The engineers intrust-
ed with the operation of
cutting through the Isth.
mus of Gabes will then
start from Biskra, with
the aid, not only of the
Governor General of Alge-
ria, but also of the Bey of
Tunis, equally interested in
the success of the enter-
prise.

It has heretofore been
suggested in the SCIENTI-
FIC AMERICAN that, while
it was very practicable to
cut the proposed canal and
admit the water of the Me-
diterranean to the desert,
the ultimate result, owing
to the rapid evaporation,
might simply be the forma-
tion of an immensa deposit
of salt. This appears tobe
also the view taken by M.
Ch. Honyvet, who, at the
above sitting of the Acade
my, gave a paper on the
subject. He observes that
the Mediterranean may, of
course, be tapped as they
propose, and an immense
inland sea formed ;but that
a vast surface of evapora-
tion will thus be exposed to
the sun’s rays; and that, as
the loss of water by this
action can only be replaced
by the sea through the ca-
nal, the end of the whole
operation will be the forma-
tion of a thick crustof salt
at the bottom, whereby all
navigation will be stopped
in a short time, and mil-
lions will have been spent
to create a gigantic salt pit,
and nothing more.

———r—————

Artificial Furs,

Mr. Tussaud,of London
suggests an ingenious way
way of preparing the hair or fur of animals for use without
employing the skin. The process consists in first soaking
the fur in lime water to loosen the adhesion of the hairs.
After washing and drying,the piece is stretched upon a
board, fur side up, and a solution of glue laid over it, care
being taken not to disturb the natural position of the hairs.
After the glue has hardened, the skin may be pulled off,
leaving the ends of the hairs exposed. The latter are then
washed with proper substances to remove fat, bulbs, etc. An
artificial skin of gutta percha, or other waterproof substance,
is next laid on top of the glue and allowed to dry so ae to
form a continuous membrane, when the glue is washed out
with warm water. These artificial skins are entirely free
from any animal odor, and are more durable, lighter, and
more pliable than the natural ones.

THE Mikado is making almost as good a thing out of his
reformation as Henry the Eighth did of his. One of the
discarded gods of Japan is advertised for sale in a Japanese
paper in the following terms: “ For sale, at Kama-Kura, &
very fine idol with six arms. It is 15 feet high, and was cast
in bronze, at Sheffieid.” Sheffield now shares with Birming-
ham the doubtful honor of supplying, with impartial gener-
osity, missionaries and bibles to the more inquiring among
the heathen,and idols to those who prefer to walk in the old
ways,
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PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR
THE ADVANOEMENT OF SCIENCE.

We continue below our abstracts of the papers read before
the Hartford convention. Professor E. 8. Morse, in a paper
on the ascending process of the astragalus in birds, ex-
pressed the belief that the above process represented the in-
termedium of reptiles. This view he has confirmed by
studying the embryo of the common tern.

Professor Wheildon,on the lobster,said that the process of
shedding the shell is genmerally known, excepting perhaps
that relating to the large claws. The body opens in a
straight line in the length of the back, while the tail, legs,
and claws are drawn out from the shell, leaving it entire, as
it has been called, an articulated skeleton which is thrown
off periodically. It is found that in that portion of the claw
near the body a part of the shell decays and falls out, mak-
ing sufficient room for the pagsage of theclaw. The portion
of shell indicated is that small,smooth partthat lies flat upon
the body. The lines indicating this portion are to be dis-
tinctly seen in all lobsters which are approaching the period
of shedding the shell,and these become gradually more dis-
tinct until that partbecomessemi-transparent and finally de-
cays.

In a paper on the significance of classes among vertebrates,
Professor Gill considered that no groups of animals should
be combiged in classes which are more widely differentiated
morpholtgaically from each other than are the birds and mam-
mals. The differences between the extremesof the group of
fishes are immeasurably greater than are those between
mammals and birds, and still more than those between birds
and reptiles. Instead of the old classes,birds, mammals,and
fishes, we should have eight,combined in an entirely different
manner, namely: (1) Mammals, (2) birds, (3) reptiles, (4)
batrachians, (5) fishes, (6) elasmobranchiates, (7) marsupo-
branchiates, and (8) leptotardians.

Professor B. A. Gould, referring to

THE NUMBERS AND DISTRIBUTION OF THE FIXED STARS,

states that, if we assume, according to hypothesis, an equal
number of stars in each hemisphere, there are altogether
not less than 15,300 stars as bright as the seventh magnitude.
But since the count indicates an excess of bright stars in the
northern sky,there may be a thousand more, as given by the
formula. The numbers of the Durchmusterung imply the
existence of over 200,000 stars as brightas the ninth magni-
tudes, though the magnitudes of faint stars in that work
seem given on the average a little too bright. The two
classes of considerations—the approxmate method fur-
nished by the hypothesis of an equable distribution
of stars and the existence of a well marked zone of
very bright stars as much inclined to the Milky Way
as the equator is to the ecliptic, may assist in determining
the pogition of our sun with reference to its own cluster,
that ot:the cluster itself, and the scale of distances between
its constituent stars.
Mr. J. H. Kuppart read an interesting paper on the

EXTINCT HOGS OF OHIO,

in which he alluded to certainfossil remains of animals of
the Juidae family, found in digging sand in the city of
Columbus, O. The skeletons have a close resemblance to
that of theSouth American peccany, and are the first com-
plate ones ever found. There may be sufficient differences
to constitute a new species, the most striking peculiarities
about the head of these fossils being the small incisors, the
somewhat longer canines, the thinner and more compressed
cranium, and the eversion of the lower and posterior angles
of the lower jaw.

THE DISINTEGRATION OF ROCEKS

was the subjectof an address by Professor T. Henry Hunt.
The cbange of the rocksin question is a chemical one, which
is most obvious in the case of crystaline rocks; the felspar
loses its alkalies and part of its silver, being changed into
clay, and the hornblende its lime and magnesia, retaining its
1ron and peroxide. From this results a softening and decay
to greater or less depths of the strata, so that,while the beds
still retain their arrangement, and are seen to be traversed
by veinsof quartz and metallic ores, the strata are often so
much changed, to depths of one hundred feet or more from
the surface, as to be readily removed by the action of the
water. This phenomenon is well seen in the crystaline
rocks of the Blue Ridge, and not less remarkably in those of
Brazil.

According to the speaker, it has been a subaerial process,
which has been at work during past ages, when the compo-
gition of the atmosphere and the climatic conditions differed
from those of today, and when carbonic acid, aided by
warmth and moisture, abounded. He connected it with
that slow purification of the atmosphere which from very
early times has been going on. He thought it probable that
the process of decay had gone on with decreasing energy to
our own times, though it is now insignificant in its action,
owing to changed atmospheric conditions.

THE POPULATION OF THE UNITED STATES

was discussed by Professor E. B. Elliott, in & curious paper
in which he described calculations made by taking the differ-
ences between the figures as given by the various census,
and making suitable interpolations for intervening years.
Taking the average of these differences, we find that, had
there been no war, the population in 1870 would have been
41,718,000 instead of 385,558,000, showing a loss of fully
8,000,000 people. In 1880,the population would be 54,017,000,
but making the same allowance, he estimates now that it
will be but §50,858,000. The population for the present year,
1874, is placed at 43,167,000. To statisticians, the table,
given for every year from 1780 to 1880, is & very interesting

* * 80 o
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one, a8 is also a tabular statement giving expenditures of
the government per capita of the population in periods of
four yearseach. Except during war times, there has been
great uniformity, rarely exceeding $2 per head per annum.
The highest was during Lincoln’s first term,averaging $16.76
gold,and the lowest during Jackson’s first term,$1.20°5. The
present rate is estimated at $1.69 gold, deducting war in-
fluence, or $6 37 counting the same.

Professor W. A. Rogers described the Harvard College
gystem of

SENDING TIME BY TELEGRAPH.

The method consists simply in inserting, into the circuit
passing through the clock, an ordinary telegraphic sounder.
At every second beat of the pendulum, the circuit is broken
and a click of the magnet is heard. By a simple device the
clock is made to omit every fifty-eighth second. When one,
therefore, wishes to ascertain the error of his time piece, he
has only to watch for the omitted break, and the first click
thereafter is the exact beginning of a minute as shown by
the time clock at the observatory. At every even five
minutes, there is an omission of about 25 seconds preceding.

The same speaker, in a paper on the

PROPER MOTION OF € DRACONIS

in right ascension, stated that he found evidence of an ir-
regular proper motion, the star appearing to complete its revo-
lution in from 40 to 60 years. He also pointed out that no
predictions of the plane of this star have been verified by
subsequent observations.

Professor Hough described an interesting apparatus for

PRINTING THE DIRECTION OF THE WIND,

as well as the velocity, hourly.

The apparatus for velocity consists of & movement for giv-
ing motion to a set of type wheels, which is unlocked for
each tenth of a mile of wind. Four brass type arms, on
which are engraved the letters N. S. E. W., are placed on
the prolongation of the shaft, carrying the type wheels for
velocity ; and these arms, by means of connecting rods, are
attached to the armatures of four electro-magnets. Tele-
graph wires communicating with the vane shaft and magnets
cause one or more of the letters to be elevated for printing
whenever the battery current is completed.

By means of a half second pendulum clock, an impression
for direction and velocity is made hourly on a slip of paper
two inches wide and eight inches in length, as follows:

Time Direction Velocity

0 N.E 342 1 N. 360
2 N. E. 372 3 N. E. 385

The first column is the time, the second the direction, and
the third the velocity in miles.

So far as Professor Hough is informed, this is the first and
only mechanism for printing the direction and velocity. The
total distance traveled by the wind in a day, month, or year
is read from the sheet without computation; consequently,
thedevice is eminently labor-saving.

Professor Gill, on the relations of certain genera of canide,
said that the division,into two groups of wolves and red and
gray foxes, does not express the true relation of the animals.
He cited certain characteristics to prove that all should be
united in one group.

Professor Le Conte read a paper on the

REPLACEMENT OF INJURIOUS INSECTS,

and mentioned the replacement of one caterpillar which had
become a great nuisance in Philadelphia by another, equally
as troublesome. No soomer had the sparrows exterminated
the first than the second variety appeared. Its family is
orygia leucostigma. The birds will not eat it. Having at-
tained its full growth on the tree, it crawls quietly to a
neighboring wall or fence, and, fixing its cocoon, undergoes
transformation. The remedy against theannoyance is,there-
fore, very simple. Direct the servants, with stiff brushes, to
sweep the ctocoons from the walls and fences, and place
around the trees to be protected rings of tin plate inclined at
an angle. This will give the trees immunity, because the
insects are not provided with wings for flight.
Professor C. H. Hitchcock discussed the

PHYSICAL HISTORY OF NEW HAMPSHIRE,

givinga sketch of its growth from the earliest times, when
an archipelago existed there, up to the present. The first
period was characterized by the formation of porphyritic
granite, then came a series of gneisses composing the Mount
Washington range of mountains. The Labrador period, the
rocks of which are composed of granite and felspar, followed,
and then the Huronian formation, of very great thickness,
succeeded. The next period was the most extensive, the
rocks consisting of mica schist; and the last period shows
the area submerged by the ocean in the Helderberg period.
It occupied the Connecticut valley to the depth of 1,000 feet.

In a paper on the pottery of the mound builders, Professor
Cox drew the conclusion that the art of manufacturing con-
crete or artificial stone did net originate solely with the
ancient Romans, but that it was alike understood by the
earliest aborigines of America.

President Barnard delivered a briefaddress on the

METRIC S8YSTEM,

in which he said that it will become the sole system in use
by civilized nations before the year 1900. He added that
the Metrological Society was urging the change in respect to
uniformity—a change of only three tenths of one cent upon
the dollar—upon our government. That Society will also
urge a metrical international coinage; not for immediate use
within our territory, but for convenience in commercial ex-
changes and to facilitate travelers in all parts of the world.

Time Direction Velocity
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Whether such a coinage would eventually take the place of
our usual currency might be safely left tocthe future.

Professor Elliot, in another paper on the United States
governwment, said that its present borrowing power is 20 per
cent superior to that of France, the rates paid by the former
being 5 per cent, and those of the latter 6 per cemt per
annum. Professor Wm. H. Brewer,on the

DISTRIBUTION OF AMERICAN WOODLANDS,

said that the flora of the United States contained over 800
trees. Of these trees about 250 species are somewheres
tolerably abundant, about 120 species grow to a tolerably
large size, 20 attain a hight of 100 feet, 12 a hight sometimes
of over 200, and a few—perhaps 5 or 6—a hight of 300
New England contains 80 or 85 species, of which 50 may
reach a hight of 50 feet. The Middle States have about 140
to 105 species of trees, 65 to 67 of which sometimes reach50
feet in hight. Here were originally very heavy forests.
There are still large areas heavily timbered, but the tinber
for all purposes is unquestionably rapidly diminishing and
there is no compensating influence going on for incjease.
In the southeastern region—that is, extending from Vir-
ginia and Florida—we have about 130 species. In each
case these form the conspicuous elements of the Jandscape.
Seventy-five attain a hight of 50 feet or more, sad about a
dozen species a hight of 100 feet. The northwestern region,
from Ohio to Minnesota, and north of the Oh'o River, is re-
presented by about 105 to 110 species, 68 or 7¢ of which may
reach a hight of 50 feet. That is the district furnishing at
present the largest production of sawn lamber within the
United States. Michigan alone furnishel in 1870, of the
12,750,000 of M. feet, 2.250,000: Wisconsin furnished over
1,000,000—the two States thus producing more than one
fourth of the whole yield returned in tkat year. The south.-
western region, extending from Kentacky to Texas and the
Gulf, has about 112 to 118 species, 6§ or 65 of which attain
a hight of 50 feet, which the authoralso analyzed. West of
these last two districts, this treelem belt, extending entirely
across the continent from the Gulf of Mexico to the Arctic
Ocean, is 350 miles wide in its narrowest part, between
latitude 36° and 37°, and 800 miles wide on our northern
border. The Rocky Mountain region consists of from 28 to
30 species, but a vastly smaller number making up the tim-
ber region. With one single exception, all of the trees with-
in the United States which attain a hight of 200 feet are
found in Washington Territory and Oregon. The forests
are entirely of cone-bearing trees and the number of species
is large, the number of timber trees being very large and
their size and value also being great. In Washington Ter-
ritory, official reports state that the land will produce from
25,000 to 300,000 feet per acre, and that there are vast tracts
‘“that would cover the entire surface with cord wood 10 feet
in hight.”

Mr. Porter C. Bliss read two papers, one on a classification
of the Indian languages of Mexico, and the other relating to
marks of ancient civilization in that country.

Referring to the

REVERSION OF THOROUGHBRED ANIMALS,

Professor Brewer said that it is often claimed that, if the
care of man be withdrawn, the improved breed will retrace
the steps of its ancestry and revert to its original character-
istics. For some years Professor Brewer has been investi-
gating this subject by every possible means, and, finding no
instances of the alleged ‘‘ reversion ” to be authenticated, he
considers that the pernicious notion should be exposed and
refuted,

Phosphor-Bronze Axle Bearings,

‘When twobodiesarerubbed against each other (nnderequal
pressure,and at equal velocity),the harder they are, the great-
er is the amount of heat generated; or on the other hand,
the greater the difference of hardness between the two
bodies rubbed against eachother,the less is theheat produced.
In the latter case the harder body is more heated than the
softer, if of equal size. If, for instance, glass is. rubbed
against cork, the heating is as 7 to 1 (the copper being heated
seven times hotter than the cork);if copper is rubbed against
cork, as 4 to 1.

Theideal of a bearing which would wear little would be one
made of the same material as the axlerevolvingin it, if there
had not to be taken into consideration the wearing of the axle
itself and the heating. A bearing made of the softest material,
in which an axle of the hardest material revolves, would be
the ideal of & bearing which does not heat, and does not cut
the axle, if the wear of the bearing, and deformation by pres-
gure, etc., had not to be taken into consideration.

In practice the best medium must be found which

1. Does not cut the axle.

2. Wears (in itself) as little as possible, and consequently
requires & minimum of lubrication.

3. Does not heat, even in case lubrication should be neg-
lected.

4. Iscapable of resisting any possible shock without
changing its form, or breaking.

Some railway companies desire to use few bearings, at the
expense of many axles and much lubricant—(the consump-
tion of lubricant is always in proportion to the wear of the
axle on the bearing)—and therefore use bearings containing
from 17 to 20 per caont of tin and 83 to 80 per cent of copper,
which alloy,undoubtedly,is too hard,and must attack the axle,
a8 has been shown on many railways. Other railway com-
panies use alloys of lead with more or less antimony, which
certainly do notattack the axles, but require much lubricant,
and wear out very fast. A great number of railway compan-
ies in Germany takerefuge in the so-called white metal,which,
if of proper composition, <opears cheap, but in the long rum
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certainly is the most expensive.  The alloys of copper, anti-
mony, and tin, or go called white metal,are bad makeshifts, as
well as the so called lead composition bearings of lead and
antimony ; for it is impossible to give these alloys a hardness
approaching that of the revolving axle without rendering
them brittle. If an alloy is used sufficiently hard to avoid
great wear, these bearings will heat much and are very brittle.

On most of the English, Belgian, German,French, and par-
ticularly on American railroads, white metal, and especially
lead composition, bearings are little used, and this with good
reagon ; for what would become, for instance, of a white met-
al besring on an American railroad, where the bearings are
subjected not only to heavy loads, but where they have to
travel thousands of miles on rails belonging to other com-
panies, and therefore are not much looked after.

Gun metal bearings, alloys of tin and copper, are not often
homogeneous, with exception of the alloy of 17 to 18 per cent
of copper, which is the most trustworthy alloy of tin and cop-
per. Inalloys containing a lower percentage of tin, the lat-
ter regregates in the form of tin spots, when the alloy cools
slowly. All other compositions in use for bearings, such
a8 12 to 17 per cent of tin and 88 to 83 per cent of copper,
do not make homogeneous bearings, unless they are cast in
chill molds, which in practice is impossible. This hetero-
geneity of gun metal bearings is dangerous, as it produces
gripping, and thereby & rapid wear. This specific quality of
guu metal bearings (to grip) is theoretically easily explained :
In cooling, the softer metal (composed of from 7 to 10 per
cent of tin and 93 to 90 per cent of copper), being the less
fusible, sets first, forming the skeleton of the bearing; later,
the very hard and brittle alloy,contsining 17 to 18 per cent of
tin and 83 to 82 per cent of copper, cets and fills the pores
of the softer skeleton. The particles of the harder alloy are
easily torn away by the axle if the bearing is not sufficiently
lubricated,and these tear the skeleton composed of the softer
alloy ; this I have frequently observed atrolling mills where
the bearings were not sufliciently lubricated, and where par-
ticles in the form of small flakes peel off.

A good bearing which answers all purposes must not be
homogeneous,but must consist of a strong and tough skeleton,
the hardness of which nearly equals that of the axle, in order
to resist shocks without deformation, and the pores of this
skeleton must be filled with the soft metal or alloy.

The nearer the hardness of the skelton approaches the hard-
ness of the axle, the better the bearing will resist the pres-
sure or shocks ; and the softer the metal filling the pores, the
better the bearing is in every respect. Such bearings are now
made by melting two or more alloysof different hardness and
fusibility together, in such proportions that necessarily a se-
paration into two alloys of definite compoeition takes place in
cooling.

Phosphor-bronze bearings consist of a uniform skeleton of
very tough phosphor brooze, the hardness of which may be
easily regulated to equal the hardness of the axle, while the
pores are filled with a soft alloy of lead and tin.

Suach a phosphor bronze bearingmay therefore be considered
as having its wearing surface composed of a great number of
small bearings of very soft metal encased in the tough and
strong metal which equals the hardness of the axle; on the
planed bearing surface this molecular disposition cannot be
detected by the naked eye, but, if examined witha magnify-
ing glass, the truth of the above will at once be seen. An-
other practical proof can be given by exposing such bearings
toa dull red heat, when the soft alloy will sweat out, and
the hard, spongy, skeleton-like mags remains.

In this consist the great advantages of phosphor-bronze
bearings, which is proved wherever tested ; for while the axle
partly runson a very soft metal and thus obviates heating,
even if not sufficiently lubricated, the harder part of the bear-
ing, its ekeleton, does not allow of wear taking place; and as
the hardness is arranged to equal the hardness of the
axle, wear is reduced to its very minimum.—Dr. Charles
Kunezel

Use of Iron instead of Lead Shot in the Rinsing
of Bottles.

Lead shot, where 8o used, often leaves carbonate of lead
on the internal surface, and this is apt to be dissolved in the
wine or other liquids afterward introduced, with poisonous
reeults; and particles of theshot are sometimes inadvertently
left in the bottle. M. Fordos states that clippings of iron
wire are a better means of rinsing. They are easily had, and
the cleaning is rapid and complete. The iron is attacked by
the oxygen of the air,but the ferruginous compound does not
attach to the sides of the bottle, and is easily removed in wash-
ing. Besides, a little oxidized iron is notinjurious to health.
M. Fordon further found that theslight traces of iron left had
no apparent effect on the color of red wines; it had on white
wines but very little; and he thinks it might be better to use
clippings of tin for the latter.

Fast Steaming.

One of the finest and fastest steamboats on the Hudson
river is the Mary Powell. Recently she made the distance
from New York to Piermont, 28 miles, in one hour, while
the actual running time to Poughkeepsie, 74} miles, was 3h.
19m., or at the average rate of 224 miles per hour. Boiler
pressure, 37 1bs. The Powell is fitted with the ordinary sin-
gle vertical cylinder, walking beam engine.

PARASITES.—It is common to note that each species of
animal has its own parasites, which can exist only upon
creatures which have more or less kinship with their host.
Thus the ascariz mystaz, which torments the domestic cat, is
found in all species of felis, while the fox, so closely resem-
bling the wolf or the dog, is never troubled with the t@nia
senata, common in the last mentioned animal.

Scientific Dmericw,

THE VIBRATIONS OF SOLIDS OPTICALLY STUDIED.

Protussor Ogden N. Rood, of Columbia College, communi-
cates to the American Journal of Science and Arts a new
method of ascertaining whether two tuning forks, for ex-
ample, are in unison, or to determine the difference in the
number of vibrations executed by them in a mecond. A
short piece of fine steel wire is attached to each of the forks,
and the latter are supported as shown in Fig. 1. The forks
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Fig. 1.

are now set in vibration, and the intersection of the wires
viewed against a bright background with the aid of a small
telescope. =~ When the difference in phase is 0, an appear-
ance like Fig. 2 is produced, which changes to Fig. 3 when

the difference in phase has increased to one half a complete |
vibration.

If the forks differ by an interval of an octave, an
almost equally distinct figure will be produced, as is seen in
Figs. 4 and 5, which represent the characteristic appearances
in this case.
figures are given by the quint, the duodecimo, and the double
octave,

It is easy with this method to bring a vibrating string
into unison with a given tuning fork, or to adjust it so that
the interval shall be a quint, octave,twelfth,or double octave,
above or below. Itis also easy to ascertain the number of
vibrations made by a string in a given case, by the aid of a
bridge and a properly selected fork making a known num-
ber of vibrations, the string being shortened till it furnishes
one of the above mentioned figures, and executes hence a
known number of vibrations, atter which the number of vi.
brations made by its whole length can readily be calculated
by & well known law.

To bring two cords into unison, or to produce one of the
above mentioned intervals, a cork cut at an angle of 45° is
placed batween the strings on the monochord,and, supported
at this angle,is a amall piece of looking glass of good quality.
The reflected and vertical image of the farther string was
then seen in the telescope crossed by the horizontal image
of the nearer string; and the mirror being turned so as to
reflect,at the same time,light from the sky, all the conditions
were fulfilled.

Rods or bars, supported at one extremity orat two nodes,
and provided with fine terminal wires, can by this method
be brought into unison, or have one of the above mentioned
intervals established between them. A preferable mode,
however, is to study them in connection with the monochord
and a tuning fork. The entire string of the monochord is
firet brought into unison with a tuning fork, or some defi-
nite interval established ; the cord and rod or bar are then
combined at right angles, and the bridge moved till unison
is again effected, when it is possible to calculate the num-
ber of vibrations actually executed by the bar or plate. If
the fine wire is attached to one side of a bell, the number of
vibrations executed by the bell can readily be obtained with
the monochord in the manner already indicated.

Vibrating membranes can readily be studied in this way
by attaching to them a small piece of fine wire bent with
two right angles, and using them in connection with the
monochord or a tuning fork.

The more important of these figures may be easily ren-
dered visible to a large audience. Wires about a milimeter
thick are attached to two tuning forks placed in front of &
magiclantern; an image is formed on the screen with the
aid of a lens of about 0'315 inch focal length; the figures
are then well shown, along with certain of their details not
particularly mentioned in this article.

Great Expositions,

A correspondent of the New York 7Triduns writes from
Vienna that the loss of the Austrian government, in its out-
Jays on the recent Great Exposition of 1873, was nine mil-
lions of dollars. We have heretofore chronicled the recent
suspension of the series of annual World’s Expositions,
which were inaugurated by the Exhibition Commission
in London, and intended to continue until 1876. The loss-
es were 80 heavy that the Commission was obliged to dis-
continue them. In view of facts like these, the American
people may congratulate themselves that Congress, at its
last session, refused to authorize the squandering of public
money on the Centennial Exhibition at Philadelphia. The
truth isthat thisGreat Exposition business has “played out.”
It has ceased to be an attraction for the mssses, and is chief-
ly useful for the advertising purposes of enterprizing deal-

ers.,

C. H. C. suggests that telegraph companies plant trees on
which to hang their wires. ‘‘In most sections of the coun-
try, the tree first planted would cost but little more than a
pole, and after two or three years in growth would be a per
manent pole which not rot at the bottom or need resetting,
and would be seldom struck by lightning. Having many
times seen from three to & dozen poles, in a row, shivered by
a charge of electricity running along the wires, the above
question arose in my mind.”
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Somewhat less distinct and more complicated | J
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Pittsburgh Manutacturers for 1873,

Some weeks since, the Pittsburgh Dispatch of this city
published a list of sales of houses in Pittsburgh doing a
business of over $50,000 a year. The list was very imper-
fect; but as it is so difficult to get statistics in Pittsburgh
we have compiled from this list, which was copied from the
assessor’s list, the items relating to our iron, steel, copper,
and glass industries, believing that, imperfect as they are,
they will be of value. We do not give the totals of each in-
dustry, as this would by no means give the volume of busi-
ness. We would also say that none of the Allegheny manu-
facturers are included in this.

In the entire list there are but two houses outside of those
connected with the industries given below that did a busi-
ness of over $1,000,000. As will be seen, three houses in the
iron or steel business did above this sum, namely: Jones &
Laughlins, J. Painter & Sons, and Hussey, Wells & Co.

IRON.
Graff, Bennett & Co.... ...$914,700|Lloyd & Black.. ++.$540,400
J Palnter & Sons.. 1,439,600/ Zug & Co....... .."104.690
Chess, Smyth & Co.. ...625,400( Shoen berger & Co.. 740,000
Jones & Lnuthlns 2,750,000 Wm. Clark & Co....... 1900
Brown & 9 %,500 McKnight, Duucan &C 21,200
Kverson, (.'mﬁ& M . 25 000, Dilworth, ‘Porter & Co 893,000

a
* Including steel.
STEEL.

...$879.600| Park, Bro. & Co
. 917.300| Pittsburgh Steel Casting Co. .
..l 150000 Mliller, Barr & Parkin........... 1589 ,000
GLASS.
$166,00| Thos. Wightman & Co
12300 Dithridge & Ceo.
500|Glass, Nelley & Co
1R8 1000 Crystal Glags Co
112,200| Atterbury & Co..
104,500\ Adams & Ca.. ...
125,900 Bakewell, Pears & Co.
103'1C0|Challoner. Hoglan & Co.
67,700/Geo. Duncan & Sons
119,400 King, Son & Co.....
486,100{ Dorrington Bros..
100,000

MISCELLANEOTUS.

Brenneman & Wallack, boilers
A. Hartupee & Co., engt et
Wm. Miller, forgs ..
W.G. Price, Sr., foundery
N.'Snyder & Co., bolleta........
P, Townscnd & Co., rlvet
Brndley & Co, 8LOVes..
De Haven & Sone, stoves .
Eval(l;l, Dnlzzgl & Co plpes
. 0.9 PIPCB..ccsecee con s necissencccnannans oo
Jacobus & Nlm{ck Manu!ncburing Co., novelty goods
Park & Co., CODDET ......ccceeiierennncessrsennnscananen
Graff, Hugus & Co., stoves
C. G. Hu sey&co.co
Mitchell, Stevenson &
Marshall Bros., mnchlnery ........
Bmell & Co., stoves .
Garrison & Co., founders. ..
John B. Herron & Co., stoves
L. Peterson, Jr. & Co., founder
Alex. Speer & Sons, lows .....
Jos. Marshall & Co., lounde 8 ..
Dickson, Marshall & Co founder
A. French & Co., 8prings..........
McConway, Torley & (,o malleable {ron..
Totten & Co., founders..........
Schaal, Hoeveler & Co.. botlers
Kieln, Logan & Co., tools ...
Lewis & Rossiter, founders

—American Manufacturer & lron World, Pittsburgh.

8ipger, Nimick & Co...
Anderson & Woods
Hussey, Wells & Co.......

Bryce, Walker & Co..
Campbell, Jones & Co.
cKee Bros.

b

nt Glass C
Reystone Flint Glass Co.
Knox, Kim & Co ....
as. B, Lyon & Co...
Wm. MceCully & Co .
Wolfe, Howard & Co

>4

IMPORTANCE OF ADVERTISING.

The value of advertisingis so well understood by old established business
firms that a hint to them is unnecessary ; but to persons establishing a new
business, or having for sale a new article,or wishing to sell a patent,or ind
& manufacturer to work it : upon such a class, we would impress the impor-
tance of advertising. The next thing to be considered {s the medium
through which to do it.

In thismatter, discretion is to be used at first ; but experience will soon
determine that papers or magazines having the largest circulation,among
the class of persons most likely to be interested in the article for sale, will .
be the cheapest, and bring the quickest returns. To the manufacturer of
all kinds of machinery, and to the vendors of any new article in the
mechanical line, we believe there is no ether source from which the adver-
tiser can get as speedy returns as through the advertising colnmns of the
SCIENTIFIC AMERICAN.

We do not make these suggestions merely te increase our advertising
patronage, but to direct persons how to increase their own business.

The SCIENTIFIC AMERICAN has a circulation of more than 43,000 copies
per week, which {8 probably greater than the combined circulation of all
the other papers of its kind published in the woria.

NEW BOOKS AND PUBLICATIONS.

THE AMERICAN GARDEN, a Monthly Illustrated Journal
devoted to Garden Art. Edited by James Hogg. Terms
$2 a year. Brooklyn, N. Y.: Beach, Son, & Co., 76 Ful.
ton street.

This excellent journal 18 now in its third year,and the issue for Septem-
ber, 1874, commences a new series. It has been placed under the editorebip
of Mr. JamesHogg,whose renown as a gardener and as & writer on his art,
in its many and varied aspects.is widely extended. We predict an exten-
ded circulation for this periodical, under the new management.

TITUSVILLE, OIL CITY, AND FRANKLIN DIRECTORY FOR 1874.
Compiled by J. H. Lant, Titusville, Pa.

Recent Qmerican aud LSoreign Latents,

Improved Coustruction of the After Hulls of Yachts, etoc.
Empson E. Middleton, Southampton,England.—This invention has for its
object to increase the capacity of vessels for carrylng cargo or ballast, to
enable them to carry more canvas to improve their sailingqualities, and to
makethem safer inrough weather and in heavy galesof wind. The inven-
tion ists in the arrang t of the stern post of yachts and other ves.
sels with its lower end inclined to the rearward at an angle of 45°, more or
less, in connection with a corresponding rearward extension of the keel.

Improved Saw Gummer.

Jason W, Mixter, Templeton, Mass.—As gumming machines have been
heretofore constructed, the carriage ways are cast on the machine, so that
the carriage and cutter cannot be adjusted to alter the direction of the cut ;
and the cutter being placed upon the end of the shaft, but one journal
bearingand but one crank can be used. 1n the present device, by attaching
the carriage and cutter shaft and feed screw to an adjustanle‘way' frame,
the operator is enabled to vary the direction of the cutterso as to cut more
toward the center of the saw, if desired. The cutter shaft {8 supported by
an outer bearing on acurvedarm. Two cranks may be ueed instead of one
for operating the macbine, which may be applied to either straight or cir-
cular saws, and without taking the latter from their arbors. The cutteris
made detachable, 80 that it may be changed to adapt it to the dlamete or
size of the saw.
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1mprovement in Securing Knob Roses to Doors.
James Kedey, New York city.—This invention consists in supporting the
rose plate by a woodenbush arranged within the lock case. The bushis
provided with holes,s0 thata screw from each rose plate may be inserted,
or one from each side.

Improved Guide for Setting Lumber.

Peter Berry, Millerstown, Ohio.—The manner of using the device 18 as
follows: A slab is first cut oft from the log in the usual way, the head turn-
ng up into a horizontal position as the log advances. The head is then
adjusted toward the log beyond the plane of the saw to the extent of the
thickness of the board or other form of lumber to be cut from the log.
Thereafter, each time a cut is made, the log 18 adjusted on the head blocks
its straight side comes in contact with the head, which thus acts as a
or gage. When the log i8 being fed to the saw, it moves in frictional
act with the head. The thickness of cut can be quickly and accurately

ed by adjusting the shaft in the bearings.

Improved Egg and Fruit Carrier.

Wendelin Wels, St. Paul, Minn.—Vertical metal bands are fastened to
the under side of the bottom, acd pass through perforations of the same
along stiftening straps to suitable hight, being turned into a right angle at
the top to form a lug, for binding over the top or cover. The longitudinal
side pieces are provided with strengthening pieces, to which vertical bands
with top and bottom hooks are fastened. The top hooks of the bands at
one side of the carrier are twisted to extend over the cover in longitudi-
nal direction. The cover is firmly bound to the hook ends at the other
side by a pivoted wedge plece,carried under the same, securing thereby
the rigid connection of all the detachable pleces when the carrier 18 fllled
with eggs. A bandspring of the cover acts on a recess of the wedge plece,
a8 soon as the same 18 placed under the hook ends, so that the wedge plece
is secured in lotked posiion.

Improved Fastener for Shade Roller Cords.

Mahault De Penhoel, Fort Snelling, Minn.—Two brackets are attached to
a window casing to hold a rod, which 18 secured to one bracket and passes
loosely through the other. Upon the rod is placed a short drum, which is
secured by a set screw, which also passes through and serves as a pivot for
a pulley, around which the cord passes. By this construction, by slightly
loosening the thumb screw, the drum may be moved down upon the rod to
tighten the cord, may be moved up to loosen it, or may be turned upon
83ld rod to adjust the pulley to the direction in which the cord is desired to
work.

Improved Hat Ironing Machine.

Robert E. Brand, Plainfield, N.J.— This inventlon consists of a hat-block-
supporting disk, which is rotated in horizontal or vertical position by be-
ng thrown into gear with a driving shaft. A quadrantal guide mechanism
and spring clamp carry the disk into vertical position. The top of the
hat and brim are finished by the iron in the former position, the side of the
hat being tinished in the latter. The hat and hat block are thea transfer-
ed and adjusted to a second rotating disg,with central aperture, cushion,
and spring clamps, for finishing the under side of the brim. The finishing
ron 18 made adjustable in any direction, and at different hights on the top
of the supporting frame, and readily used on either side, it being detach-

able with its supporting frame for the exchange of the heating iron.

Improved Tool Post for Lathes.

Thomas Bonner, Chicopee, and Edward Bonner, Worcester, Mass.—The
post 18 fitted to work up and down without lateral play in a socketed stand,
and has a vertical rack in one side, in which an endless worm works, said
worm being arranged in bearings attached to the socketed stand, 8o as to
be firmly secured against endwise motion, and so that the worm works
through a slot in the stand into the rack.

Improved Fire Place Grate.

John Bawden, Freehold, N. J., assignor to himself and G.Combs, of same
place.—By a relative construction in three parts, this gra:e may be packed
and transported in a small compass, while it may be put together and set
up in the fire place withlittle trouble or expense.

Improved Breech-Loading Fire Arm.

Albert Karutz, Brooklyn, N.Y.—The barrel screws to a receiver at the
place for receiving the shell. On the receiver is a casing tube, to which
the handle may connect. This tube is capable of sliding on the receiver,
and 18 connected by screws with a crosshead, which 18 employed to force
the needle back to set it for firing the spring. The sald crosshead works
forward and backward in a mortise, in a tnbe within a receiver, pushing the
needle back by its collar, and then, after setting the needle,going forward
out of the way of the collar. The receiver has a collar, and on the oppo-
site side a lug,which form a bearing for a sleeve to rest on at its front end,
the said sleeve being to lock the inside tube and outside tube in the for-
ward position next to the barrel. At the rear end, sald sleeve rests on a
sectional collar, forward of lugs on the receiver, and the flange on the
front end of the outside tube, which match so as to form a continuous col-
1ar when the parts are put together. The sleeve has a flange at the middle
of the inside, which 18 notched so as to pass the lugs of the receiver and
lock together with them by turning behind them after so passing beyond
them. When the needle 18 to be set, the sleeve is turned 80 as to allow
screws to pull out of notches, but not so as to allow the sleeve to unlock
with the lugs ; but when the cartridge chamber 18 to be opened, the sleeve
18 turned 8o a8 to escape from the lugs and be pulled back with the tube.
A spring catch {8 arranged to arrest the sleeve in the different positions to
which it 18 turned for thus releasing the tube, and also for holding it in the

o:king position.

Improved Corn Planter.

George H. Hume, Paola, Kan.—A wave wheel on the main shaft actuates

sliding plece, which 18 thereby carried alternately from right to left.
causing the dropping of the seed from the seed boxes in the usual manner:
A lever 18 controlled by the attendant, so that, when the same is thrown
forward, a roller 18 carried back, lowering runners and marking the fur-
rows for the seed. Another roller, brought forward, raises the runners
above the ground, for turning the planter from one row into the next,and
for going to or from the place of work. To each cnd of the shaft are
firmly applied rotating arms, which strike with their inclined end lugs the
pivoted marker rods at both ends of a crase plece. Each lug strikes a rod
simultaneously with the dropping of the seed from the adjoiniag seed box.
The rods are carried back into horizontal position after being pressed
down by band springs. The end of each marker rod is provided witha
check, which leaves an impreesion on the surface of the ground after each
stroke. By euitable devices for throwing the mechanism into or out of
gear, th2 seed-dropping and row-making operation is interrupted and
resumed at the will of the attendant.

Improved Gun Lock.
James Madison Grisham, Towash, Tex.—One end of the main spring is
nserted in a hole in the rear end of the lock plate, and has a point formed
upon it, which projects to serve as & dowel pin for receiving the rear end
of the said lock plate in place.

Improved Compound for Dental Impressions.

Benjamin H. Teague, Alken, and Horace Parker, Edgefield, S. C.—This
nvention 18 a compound for taking dental impressions, consisting of plas-
ter of Paris, go'd mine sand, sulphate of potash,and carmine, or other col-
oring matter, mixed in proper proportions. It hardens quickly,and may
be removed sooner than plaster from the mouth of the patient, allowing
also, on account of its friability, the breakingaway of parts of the impres-
sion and thelr accurate replacing, so that a perfect cast of the mouth is
obtained.

Improved Hinge.

Moses L. Poirler, Green Bay, Wis.—This invention coneists in a peculiar
onstruction for securing the cap piece of the pintle, 80 that it must be
urned on the latter before it can be removed. The inclined lower edge of
he connecting plate of the sleeve on the gate passes along the curved

edge of a lower socket part on opening the gate, and slides back thereon
by the weight of the same till it arrives at the lowermost point. The gate
thereby self-closing, whether thrown open in either direction, as the
ymmetrically inclined socket edge carries the same back toward the cen-
er point and retains it therein,

Scientific dmevican.
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Improved Temporary Binder.

@James Bennet, St.John’3,Canada.—This invention consists in a file which
opens and closes upon the principle of the parallel ruler. Pins are attached
to the bed piece,s0 as to stand firm and rigid. Recesses are made in the
bed to admit disks under a metallic strip, and disks are placed on top of
the strip. Screw threads are cut on the pins, and the disks serve as screw
nuts, into the center of which the pins are screwed, one disk nut being be-
low and one above the strip for each pin. The screw threads are cut the
wholelength of the pins, and the roughened surface thus produced pre-
vents the papers from too easily slipping up when the clamp is raised.
Mortises through the clamp receive the pins when the clamp is pressed
down in filing. When the clamp {3 raised for filing, bars serve as guides
for the edge of the paper,eo that the back ecges of the papers flled present
aneven and uniformappearance.

Improved Adding Machine.

Charles C. Moore and Jacob B. Moore, New York city.—This {8 an {m-
proved adding machine, 80 constructed as to carry accurately whatever
number of wheels be used, bringing each wheel exactly to the required
point and leaving it there, ard which shall have no lost moiton from the
imperfection of gearing teeth. In a plate a8 number of counting wheels are
arranged, in which, near the clrcumference, is formed a circle of ten holes,
to receive the point of an instrument for turaing said wheels. Inthe
face of the wheels, just within the circle of holes, and concentric there-
with, {8 formed a circle of numbers, consisting of the nine digits and the
cipher. Upon the faces of the wheels 18 formed a second circle of num-
bers, consisting of the nine digits and the cipher, and so arranged that each
oumber of the inner circle may be the complement of the number of the
outer circle. The wheels are 8o covered thatonly one number of each cir-
cle will be seen at a time, and these will always be the complements of
cach other,80 that the number seen through one hole will always indicate
through the space of tow many holes the wheels will have to ve turned to
bring the wheels to the Opoint. In using the machine, the instrument is
inserted in the hole of the wheel opposite the digit of the scale that
represents the number to be added, and 18 moved around to the right
uotil it strikes a stop. The units, tens, hundreds, etc.,, are added by
turning the proper wheels. In turning either of the wheels, as each ten
of the column of figures being added is reached, the next wheel 18 turned
one space, the carrying being thus donec automatically. The wheels are
kept from being jarred out of place,oraczidentally turned forward or back,
by springs. Upon the under side of the main plate are attached ratchet
wheels, to a tooth of each of which 1s pivoted a push rod, of such a length
and in such a position that, when the figure of the scale shows through the
notch, the forward end of the said push rod may rest against a tooth of
the next ratchet wheel, ready to move it one tooth when the first ratchet
wheel {8 again moved. By this construction, as soon as a push rod has
pushed the next ratchet wheel through the space of one tooth,{it drops
away from said wheel, and, as 1ts own ratchet wheel continues to move
forward, its movements are so guided as to keep itawayfrom the teeth
of the next ratchet wheel until it is time for it again to operate said next
wheel, when 1t moves forward, moves the said wheel one tooth, and again
drops away

Improved Explosive Compound.

Charles A. Browne and Isaac S. Browne, North Adams, Mass.—This in-
vention relates to a new priming compound, which 18 exploded by a cur-
rent of electricity or the electric spark, when properly secured in an inter-
ruption of the electric current. It consists of the mixture of fulminate of
mercury with pulverized antimony in various proportions, with an addition
of antimonic sulphide or other ingredients, if desired, for producing a
greater or less degree of electiic conductivity of the priming.

Improvement in Indexing.

Walter Knight, San Andreas, Cal.—The object of this invention 1s to fur-
nish for bookkeepers, accountants, and others, a neat case for keeping the
index of books therein, it being so arranged on the desk that it ludlcates'
without loss of time, the page of the party in the book,and expedites work
thereby. The device consists of a case with open top and front pari,which
carries in side grooves suitable frames with the index tables of the names
slid therein, said frames belng raised by means of levers and keys,exposing
thereby the index table required.

Improved Water Elevator for Wells.

‘William Mason, Providence, R. I.—In theinner part of the well spout is
pivoted the outer end of a bent arm, the inner end of which projects suffl-
ciently to catch upon the edge of the bucket as it rises above the spout
and t1)11c discharges the water automatically into said spout. Upon the
lower side of the inner end of the arm is pivoted a small friction wheel
which, should the bucket rise so that the arm catches upon the edge, near
oneend of thebail,mayrollalongsaidedgeto a position midway between
theends of the sald bail, s0 88 to discharge the water properly into the
spout.

Improved Ordnance and Methods of Constructing the Same.

Percival M. Parsons, Blackheath, Eng.—These improvements in ord-
nance relate, first, to the mode of manufacturing the inner tube of the
gun, whereby the fibers of tbe metal are arranged spirally, and the capa-
clity of resistance to strainsgreatly increased. Theingot of steel 18 first cast
as usual. It1sthen drawn down, by hammering or otherwise, until it ap-
proachesthe finished size. The ingot is then brought to a suitable heat in
a furnace, and 18 twisted a sufficlent number of times, which is accom-
plished by fixing one end in a box attached to an axle, which 18 made to
revolve in suitable bearings, while the other end 18 griped and held station-
ary in flxed jaws, or turned in the opposite direction. It is then reham-
mered, and, if necessary, the operations may be repeated. The improve-
ment also relates to the method of constructing steel lining tubes for
guns, intended for insertion into smooth bore cast iron guns for the pur.
pose of converting them into rified guns, or into a cast iron casting for
the purpose of making new guns. A number of separate hoops of con-
venientwidth, formed by hammering or rolling or by both operations, are
combined in such a manner that the diameter of the ring is increased dur-
ing the operation, and the metalis thereby extended or drawn out circum-
ferentially, and the fibers and any lines of weakness developed by flaws
in theoriginal castingareplaced inacircumferential direction. The inner
tube having been turned to the requisite size, a sufficient number of these
rings bored to the requisite size are forced on its breech end side by side,
to form the réenforce tube. These are then turned, leaving bands at their
edges of slightly larger diameter than the intermediate portion between
them. Another series of rings of the requisite size, {a relation to the first
series, are bored out, with an annular recess in eaeh corresponding to a
pair of bands of two adjacent rings of the first series; this second series
of rings are then expanded by heat, and placed over the first seriesin such
a position that they will break joint with them, and so that the bands or
fillets formed on the edges of the first series will it into the annular re-
cesses formed in the second series, by which means the rings will be con-
nected longitudinally, and form in eftect a continuous tube, and may be
treated as such to impart longitudinal strength to the inner tube. The
improvements relate llkewise to the form of the breech end of the lining
tube and the interior of the cast iron casing into which 1t is fitted, and
the general combination of the parts in guns of this description. In guns
hitherto constructed on this system, the breech end of the lining tube,
where the réenforce occurs, and the recess made in the breech end of the
casing to receive it, have been made conical, which form requires special
machinery to bore out the casing, and offers difficulties to the proper
fitting of the tube. The breech end of the tube 18 made cylindrical, and
reduced in diameter in steps toward the muzzle,as required, and the inte-
rior of the casing is made in a corresponding form. The tube is inserted
into the cast iron casing at the breech end, and is secured by a breech
screw, in combination with which a nut is screwed to the end of the inner
tube let into a recees bored out of the muzze end of the cast iron casing.

Improved Bolt for Middlings Purifiers.

Joseph W. Wilson, Warsaw, I1l.—By this invention, midilings purifiers
that use a flat screen are provided with a bolt, so constructed as to keep
the screen cloth clean, and the middlings thoroughly agitated, increasing
the capacity of the bolt or screen, and enabling a much finer screen cloth
to be used.
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1lmproved Car Coupling.

Gabriel Thomas, Reno, Nev.—A small plate is attached near the lower
end to the back of the coupling pin. A spiral spring 18 placed in a recess
behind the pin, which bears downward on the plate with a constant pres
sure, and reacts against a shoulder to throw the pin downward. A verti
cal bracket springis attached to the under side of the drawhead, extending
up through the link opening, with its end under the plate, so that it wil
naturallysupport the pin when the latter is raised. When the cars come
in contact with each other,the end of the link strikes this spring,and pushes
it from the plate, and the pin {8 ferced down through the llnk. For un-
coupling thecars, the pin {sraised by means of a bell crank which connects
with a rod which extends laterally to the side of the car. Thisrod has a
series of ratchet teeth which catch on a plate through which the rod passes
by which means the pin may be held up without the supporting spring. A
similarly arranged rod extends to the top of the car.

Improvement in Refining Sugar.

A.H. Willlam Schrader, Hoboken, N. J.—This invention consists in sub-
jecting raw sugar when suitably moistened to the action of a very high de-
gree of pressure acting fromabove on its surface, 80 that the compressed
air percolates between the granules of the sugar and effects the bleaching
and purging of the sugar previous to its dissolution. The {avention con-
aists,further, in the dissolution of the sugar in the same tankunderthe
admission of stcam and water for the purpose of repeating and completing
the purification, ordrawing it off for passing throughthe flitering and dis-
coloring operations to be returned and purged completely, and finally
dried.

Improved Steam Radiator.

James McCarthy, New York city.—The base of the radiator is made
hollew, and on its upper side are formed openings, which form sockets
toreceive the ends of the tubes. The head of the radiator 1s also hollow,
and recelves the upper ends of the tubes. Rode pass through the tubes,
enter the cavity of the head, and have eyes to recelve other rods, which
are passed through them. By this arrangement the rods and thelr sup-
porting rods will not {mpede the passage of steam through the tubes.
The washers in thetubesockets are hollow rings open upon thelr inner
slde, and are spun up out of ring plates of sheet metal. The washers
thus constructed willyield suficiently to pack the endsof the tubes steam-
tight. With this constructien the steam will circulate quickly and uni-
formly through all parts of the radiator, so that the radiator will heat up
evenly in all its parts.

Improved Seal Lock.

John 8. Lorimer, Detroit, Mich.—An inner removable plate is fastened
to the back plate by a screw. A sliding bolt {8 thrown forward, to engage
with the notch of the hasp, by a spring. A small knob on the bolt projects
into an orifice of the inner plate. The seal plate 18 made preferably of
glass,upon the back side of which is the raflroad label. This slides in
through a slit in the edge of the lock,and covers theinner plate, and con-
sequently the knob of the bolt. The hasp is not hinged, but slides in and
out,ashoulderon a long leg preventing its being entirely separated from
thelock. When the hasp 18 down, the long leg entirely closes the slit, and
eftectually confines the plate, so that the seal plate must be broken before
the lock can be unlocked.

Improved Machine or Cutting Clothes Pins.

Henry Mellish, Walpole, N. H., assignor to Wyman Fiint and George H.
Mellish, Bellows Falls, Vt.—The object of this invention 18 to rapidly cut
bifurcated clothes pins of any kind, but more especially the kind described
inletterspatent granted to sameinventor, dated September 23, 1873, No.
143,024,by the combination of a stationary channel or groove, in which to
alternately move and hold the timber,by means of feed wheels and a ho:d-
ing plate, while the pins are being cut. When the feed ceases and the
plece of woodis stationary,and the cutters ready to work, this plate is
upped by a cam, which strikes ariband raises a plate, so that its other end
preeses on the wood in the groove and holds it down, to prevent splitting
while 1t 18 being cut. This cam 18 so formed and arranged that the pressure
{8 continued while the cutters are at work,and discontinued when they are
withdrawn. For making the openings, the cutters penetrate half way
through the piece as the lathe is passed through this machine, The next
machine cuts the other side in the same manner,and then the pilece of
wood is gplit, which separates andcompletes the pins. Anothercutter cuts
ivto the piece to give the length of the pin. The cuts in the two sides of
thepieceare not opposite each other,s0 that the plece holds together until
1t 18 split to separate the pins.

Improved Lamp Cooking Apparatus.

John A. Miller, New Orleans, La.—A common petroleum lamp has its
chimney provided with a closely fitting shell of sheet metal, which extends
from the neck to the upper rim, and prevents its unequal cxpansion, The
shell also serves to a certain extent to retain the heat in its passage through
the chimney. The cooking vessels proper ¢ons'st of a boiler and several
additionalvessels,which are fitted into eachother and into the boller,each
forming a separate cooking chamber. The boiler isarrangedat the bottom
with worm-shaped channels, which take up the flame from the chimney
and conduct itaround the bottom and sides. A convex perforated bottom,
loose or false, 18 placed on the boiler bottom to prevent the articles cook-
ing therein from burning. The vessels are counected by steam tubes,
which arearranged at opposite sides to compel the steam to spread under
the bottom in passing to the next vessel.

Improved Adjustable Ferrule for Agricultural Implements.

‘Willlam H. Bowman, London, Ohio.—The ferrule 18 made of two halves,
which fit symmetrically over the handle end. When the handle shrinks, the
ferrule {8 tightened by driving up a band. The band takes hold of the
outerside of atonguesimultaneously with the ferrule halves, as it forms,
on account of an inclined groove and {its inner wedge shape, part of the
circumference of the ferrule. The lug locks the tongue securely to the
ferrule.

Improved Water Wheel.

Marquis D. Grow, Dubuque, Iowa.—The buckets are made straight and
radial,and are formed upon or attached to the body of the wheel. The dis-
charges extend rearward from the lower ends cf the buckets,and are
curved downward, 80 as to be convex upon their upper side, as shown.
They are surrounded by a band,attached to their outer edges, and the upper
edgeof whichrests against a shoulder formed by the thickening of the
case for the chutes, 80 that the water from said chutes may be discharged
directly against the buckets. To the top of the gate is bolted a ring, which
fits around the edge of a cap plate in which the shaft revolves. To the cap
are pivoted at their angles two elbow levers, the arms of which have short
slots formed in them to receive pins attached to the ring. To the other
arms of the levers, near their outer ends,are pivoted the ends of a con
necting bar, 80 that the levers may operate together upon the opposite
partsof thering to move the gate. Upon the lower part of the outer side
of the gate is formed a flange, upon which rests the outer gate, which has
a flange, formed upon the lower part of its outer side, in one part of which
are formed teeth,into which is geared a governor,so that the gate may be
adjusted automatically to regulate the ingress of the water by the motion
of the wheel.

Improved Pocketbook.

Gabriel Jasmagy, Brooklyn, N. Y.—The object of this invention is to {m-
prove the pocketbook patented by same inventor under date of April 28,
1874. It consists of a pocketbook,the partitions of which are connected,
without stitching, by a lining made of a blank which extends continuously
over the same, and 18 cut with sector-shaped side flaps for forming the side
connection of the partitions,and also with the side flaps of the pocket-
book. Thelinvention consists, further,in the arrangement of a billbook
formed as extension of the partition covering,and folding out of sight
into a section of the same.

Improved Beam End Protector.

Norman McLellan, New York city.—The invention relates to a sheet
tin casing for the ends of wooden beams a8 & protection against the influ-
ence of dampness ordestruction by fire. The casing covers the beam end
and 8o much of the contiguous portion as enters the mortise in the brick
or stone wall,and it may also be made of sufiiclent length to project a

4 short distance from the side of the wall.
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The Charge for Insertion under this head i3 81 a Line.

Compound Propeller Pumps,for Mines,Quar-
ries, Canals, and Irrigating purposes. Clirculars on ap-
plication to Hydrostatic and Hydraulic Company, 913
Ridge Avenue, Philadelphia, Pa.

To Manufacturers and Amateurs—Solutions
for covering all kinds of metals with different metal,
either by Electro Platingor chemical process,always on
hand, with reliable direction for use. Address Alb.
Lovie, 22 N. 4th St., Philadelphia, Pa.

For Sale, Cheap—Second hand Machinist’s
Tools. D. Frishie & Co., New Haven, Conn.

We make to Order Iron and Steel Drop
Forglogs of every description. R. A. Belden & Co.,
Danbury, Conn.

A machine that actually pays its cost in 30
days! Made by Humphrey Machine Co.,Keene,N. H.

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

Wanted—Circulars and Price Lists from
Makers of small Water Motors, suitable for running
light machinery. Address Porter Blanchard’s Sons
Concord, N. H.

Usersof Baling Presses,addressV.Pugsly,N.Y.

Millstone Dressing Diamond Machines—
Simple, eftective, economical and durable, giving uni-
versal satisfaction. J. Dickinson, 64 Nassau St., N.Y.

Engines 2 to 8 H.P. N.Twiss, New Haven,Ct.

English Patent for Saleor to Let on Roy-
alty. Article made by Machinery very fast. Used In
every family in the land. Euntrely new and novel. Ex-
tensively manufactured and sold in the U. S. Sample
sent by mail, and full particulars given on application
to the inventor and sole owner of Patent, Charles G.
Cole, Bennington, Vermont.

Wanted—A Partner with $8,000 to $12,000,
in manufacturing a Patented article. Address G. Schu-
mann. Zabriski St., Jertey City Heights, N. J.

A thorough Machinistand Draughtsman, an
experienced Forcman, desires employment. Address
Edward Clinton, Philadelphia, Pa.

For Sale—Good Machine Shop and Foundry
Business, with Lease. 'Tools new and first class. Loca-
tion and buildings very desirable. Terms easy. Addrees
Toledo Machine Co., Toledo, Ohlo.

Ezperience and Capital want employment
in Foundry and Machine Business. Address Drawer 57,
Catakil), N. Y.

For Sale—Two Steam Saw Mills and three
Farms, by C. Bridgman, St. Cloud, Minn.

Wanted —Acents west and south. Asbes-
tos Felting Co., 316 Front St., New York.

Lyman’s Gear Chart, Price 50 cts. Address
E. Lyman, C. E,, New Haven, Conn.

“Boiler Scaling”—To C. C. Send your address
to Harker & Co., Manufacturing Chemists, 2111 Broad
St., Richmond, Va.

Deane s Patent Steam Pump—for all pur-
poses—Strictly first class and reliable. Send forcircular.
W. L. Chase & Co.,95 & 97 Liberty St., New York.

Spinning Rings of a Superior Quality—
Whitinsville Spinning King Co., Whitinsville, Mass.
Sendforsampleand price list.

Wanted—The Manufacture of ‘*“Specialties”
made mostly of Wood. Sayer & Co., Meadville, Pa.

The Pickering Governor, Portland, Conn.

Portable Engines 2d hand, thoroughly over-
hauled,at ) Cost. [.H.Shearman, 45 Cortlandt St.,N.Y.

The Improved Hoadley Cut-off Engine—The
Cheapest, Best, and Most Economical steam-power in
the United States. Send for circular. W. L. Chase &
Co., 95 & 97 Liberty St., New York.

Mechanical Expert in Patent Cases. T. D.
Stetson, 23 Murray St., New York.

Gag and Water Pipe, Wrought Iron. Send
for price list to Balley, Farrell & Co., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelphia, Pa,

The “Scientific American” Office, New York,
{s fitted with the Miniature Klectric Telegraph. By
touching little buttons on the desgs of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwellings. Works for any distance.
Price #5. F. C. Beach & Co., 263 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

All Fruit-can Tools,Ferracute,Bridgeton,N.J.
Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water St., New York.
For Solid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass., for c¢ircular,
Lathes, Planers, Drills, Milling and Index
Machines. Geo. S. Lincoln & Co., Hartford, Conn.
Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.
Engines, Boilers, Pumps, Portable Engines
Machinists Tools.[. . H. Shearman, 45 Cortlandt St., N.Y.

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

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
elcctric light, giving alarms,and various other purposes,
Can be put in opecration by any lad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the worid on receipt of price. F. C. Beach & Co., 268
Broadway,New York.

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

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

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

Smell Tools and Gear Wheels for Models.
List free. Goodnow & Wightman,28 Cornhill, Boston,Ms.

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Decided excellence and moderate costhave made
these goods popular. Homer Foot & Co., Sole Agents
for America, 20 Platt Street, New York.

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent,inside page.

Automatic Wire Rope R. R. conveys Coal
Ore, &c., without Trestle Work. No. 84 Dey street, N.Y

A F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 34 Dey street, New York.

Temples & Oilcans. Draper, Hopedale, Mass,

Best Philadelphia Oak Belting and Monitor
Btitched. C. W. Arny, Manufacturer, 301 & 303 Cher,y
St., Philadelphia, Pa. Send for new circular.

Buy Boult’s Paneling, Moulding, and Dove-
tailing Machine. Send for circular and sample of work.
B. C. Mach’y Co.,Battle Creek, Mich.. Box 227.

P. D. R. and several other correspondents
will find full descriptions of lightning rods on the edi-
torial pages of this issue.—H. D. E. will find directions
for making an a&olian harp on p. 330, vol. 26.—S. H. C.
will ind explicit directions for bronzing iron castings
on p, 1v1, vol. 30.—G. M. E. will find directions for mak-
ing asphalt pavement on p. 853, vol. 24.

G. W. B asks: How can I polish meer-
schaum? A. Soak first inmolten taliow, then in molten
white wax, and then rub with a dry rag.

W. C. D. asks: Is there any difficulty in
using a colled pipe, of 1} or 2 inches dlameter, as a wa-
ter heater in a furnace? The fire pot is 30 inches in di-
ameter; and I want to use from 10 to 15 turns or coils of
pipe placed within the fire pot, the pipe passing out
and connecting with a hot water radiator in an air
chamber outside, the water passing back from radiator
and entering bottom of coil,s0 as to keep up a contin-
uous circulation. I am told that steam will format
points in the coil and choke the pipe, preventing a free
and steady circulation. Is this so? What size of pipe
ought I to use, and what {8 the best form of hot water
radiator? Isthere anything better than a simple mani-
fold of plain pipe? A. A much larger pipe will be
necessary to enable you to secure circulation with the
arrangement that you propose. The manifold will an-
swer very well for the hot waterradiator.

B. B. B. asks: In a three mile boat race,
would it take any longer to turn a stake boat at the end
of the first mile and a half and return, than it would to
row the three miles straight ahead? A. Ye.s.

J. G. asks: In what part of the world was
the Garden of Eden? A. No one knows.

If the zarth goes round on its axis,why do we not
get tothe part where there 18 no frost or snow, or to
the part where there 18 no summer? A. If you will
consult any elementary work on astronomy,you will
readily perceive the reason.

Is there anything produced that will keep coal dust
cemented togetherso that it willstand burning to ashes
before 1t will part? A. There are numerous patents for
this purpose, many of which have been described in the
SCIENTIFIC AMERICAN.

J. H. K. asks: I am engaged in an experi-
ment that requires the use of a series of small bellows.
It will be necessary they should be absolutely airtight,
and, a8 they will be exposed(probably) to water, it 18
equally important they should be waterproof. Will
you tell me what material to use, and how to construct
them to gain these ends? Will gum cloth answer? If
80, how shall I fasten it to  the heads, and should those
heads be of wood or leather? A. We think you can ob-
tainrubberbottles or syringes that will be cheaper and
more satisfactory than the arrangement that you pro-
pose.

W. S. P. asks: If a piston were let fall 25
feet in such a manner that it would enter an Wirtight
cylinder, would the sudden compression heat the air
within the cylinder? If so, would the expansion of that
heated air be great enough to throw the piston as high
a8 the point it fell from? A. There would be some
power consumed in overcoming friction,and some of
the heat of compression would be dissipated, so that
the useful effect would not be as great as the power
exerted.

What would be the pressure of air per square inch on
the inside of a hollow casting one foot square, it being
heated to a red heat after being filled with cold air at
atmospheric pressure? A.Professer Thurston has pub-
lishedatable of the temperatures and pressures of air.
Youcan obtain it from D. Van Nostrand. Your other
question is of a business character.

W.S.F.asks: Whenis the transit of Venus
to take place? When was the last? When will be the
next, or how often do such phenomena occur? A. Tran-
8its of Venus always take place in June or December.
Thereare two transits, eight yearsapart,and then more
than a century elapses,after which there are two more
transits, eight yearsapart. A trapsit was predicted by
Kepler,in 1631, but was not observed. The transit of
1639 was observed by Horrox and Crabtree, in England.
The last two transits occurred on June 6, 1761, and June
4,1769, the latter beingobservedfrom various stations,
widely separated. Thenext transit wlll take placeon
December 9, 1874, and preparations have been wade for
very complete observations. The last transit during
the present century will occur on December 6, 1882,

J.T. B.says: I have moved into a large
frame house, which rests upon pillars four feet lLigh,
with lattice work between them, so that there is a free
circulation of air; tte house 18 lathed and plastered
throughout; yet, in a few days, artieles of clothing,
shoes, etc., will mold if put in the closets. Please tell
me the cause,and if there isaremedy forit. A. A succes-
sfon of rains and damp weather will sometimes produce
moldiness in closets, but {n your case it 18 caused most
probably by the fresh plastering of the house. Plaster
absorbs moisture from the atmosphere for some time
after it is put on, and under certain conditions of tem-
perature will give it off in large drops and streams. It
18 for this reason that new walls cannot be safely paint-
ed. We remember a8 case in point, where the newly
plastered walls of the class rooms in a school building
were painted and their surfaces prepared artificially to
serve as slate, to be used for writing upon in place of
the ordinary blackboards. They were finished very
handsomely, and the imitation was perfect ; but in one
week’s time the paint began to run in such streams as
to trickle down across the white base,and lie in black
puddles on the floor. Your remedy is to keep yow
closets open,and let the wind blow through the house
iz the middle of the day.

H. A. W.says: You have been calling at-
tention to the importance of educating the left side of
thebodyand brain. Isitnota factthat more persons
are paralyzed on the right side than the left, and may it
not be accounted for by the fact that the right side is
overtaxed by giving it too large a proportion of the
work to be done? A. You evidently have forgotten
that the left side of the brain 18 the index of the right
side of the body. If you maintain that the left side of
the brain and left side of thebodyare both paralyzed, it
would show that the whole system was under that in-
fluence, the nervous force on the right side and the

muscular system on the left side being the sufferers,

ZD. C. P. asks: Which will use the most
coal, two high pressure engines, compounded, 12x8
inches, each cut oft at half stroke, with 70 1bs. steam,
with 150 revolutions per minute geared to a main shaft,
its pinion being 21 inches in diameter,and the engine’s
pinion 12 inches: or a low pressure condensing engine,
of dimensions equal to the task, with a geod generator ?
A. The second would be the most economical, with the
same grade of expansion as the first.

‘Where could I learn the millwright’s trade? A. There
are numerous good shops scattered over the eountry,
It would be well for you to enter one of them as an ap-
prentice, or in such capacity as you could arrange with
the proprietor.

How can anyone enter the Bureau of Steam Engineer-
ing at Washington? We do not understand exactly
what position you want. Write your wishes deflnitely
to the Chief of the Bureau of Steam Engineering,and
you will probably obtain a reply. If there is stilla dif-
ficulty, you might address the Member of Congress from
your district.

C. C. A.—The instrument you describe is
simply a pneumatic syringe. It1s nota novelty,having
been shown in courses of experiments, under the sub
ject of heat, in ourschools for years.

J. A, H. asks: Why does a glass bottle
burst, when you expose it to the air ana layit onred
hot coals? A. Itis owing to the unequal expansion of
the glass when placed upon the coals.

What isthe telescope principle used for? A. Your
questionis very indefilnite. The telescope is composed
of several lenses 80 arranged as to bring at the point of
sight, objects magnified several diameters. Consult an
elementary text book upon optics.

H. 8. asks: My finger nails are very brittle,
in fact, the least pressure causes them to break. Is
there any remedy? If so, what 18 1t? A. Bathe the
nails with oil; glycerin will not answer ; keep the nalils
cut close. If very sore, you must keep them bathed
continually.

J. M. B. says: Please give a formula for
calculating the proper dimensions of a iy wheel, dimen-
sions and speed of engine being known. A. You will
find rules on the subject on pp.177and 288, vol. 28,

J. W. M.—Your idea for an electro-mag-
netic engine is not a new one,and 18 impracticable,little
or nothing being gained by its use; and instead of re-
placingthe battery,you only lessen the reliability by
complicating its machinery.

E. H. H. asks: Is there any machinery for
cutting files in use, that 18 working successfully, and
what has been the principal trouble with machine-cut
files? A. Thereareseveral of such machines, machine-
cut flles being in common use. They are not, however,
equal to hand-cut files, either in the regularity of the
cut orin the quality of the cutting edge of the teeth.

G. S. asks: How can I harden thin brass
wire,about the thickness of a common sewing needle

‘ora pin, 80 a8 to make a spiral spring, by winding it

overa mandrel the thickness of a common penholder ?
A. Harden your brass wire by hammering it lightly
while it is on the mandrel after it has been wound.

What kind of glue can I use to glue thick leather on
wooden rollers about an inch in diameter? A. Any kind
of superior glue.

To what color must I heat a watch spring to temper
it, and must it not be well hardened before tempering?
A. To harden such a spring, heat it to a red heat and im-
mergeit in ofl till cold. Then fry it in equal parts of oll
and tallow until the mixture will blaze on the spring.
When the mixture blazes, keep dipping the spring into
it, and then holding it in the flame 8o that the spring
will blaze of itself when held away from the flame.
After blazing freely, allow the spring to cool of itself.

W, G. R. agks: Will immersion in a solu-
tion of sulphate of soda be sufficient to test the effects
of frost upon a sample of artificial stone? A. We hardly
think it will. Trya mixture of ice and salt; this will
lower the temperature to —4° Fah.

P. J. H. asks: What is the effect of a daily
application of ratn water and ammonia to the hair? A.
If the solution of ammonia 18 according to the regular
formula, there will be no injurious effects. Inhaling
the vapor of ammonia i8 injurious. It is in no way
detrimental to the halir.

N.D.T.asks: Is there any better substance
for removing the organic impurities from cistern (rain)
waterthan the permanganate of potash ? If not, what
amount should be used in purifying a tun of water, and
what manipulations are required? A. Sulphate of al-
umtna 18 used topurifywater. If you use permanganate
of potash, 4 tablespoonfuls of a saturated solution of
the permanganate will befound sufficient for one tun of
water; i{f the waterretains a pink hue, put a stick or
chip in it, when the color will shortly disappear. You
will find a new method fully treated on page 414, Science
Record, 1874.

D. W. 8. asks: 1. Will the copper lightning
rod on my house injure the water in the well in which ft
terminates? A.Yes. 2. The galvanized rod on my barn
terminates in a half hogshead of running water. 1Is it
eafe? No. 3. Would it be safer if it penetrated the
ground eight feet? A. Yes, and it would be still safer
it you deposited a cart load or more of well burned
charcoal atthe bottom of the rod, surrounding the rod
for a length of ceveral feet with the charcoal.

C. M. asks: In your issue of July 18, in
answer to D. Q. C,, you have not stated how much niter
18 to be used. A. Ia formulamentioned, niter 1s 10 parts.

‘What {8 meant by smalt? A. Smalt i8 pulverized co-
baltglass.

What is peroxide of lead,and is it known by any more
common name? A. Peroxide of lead is a heavy brown
powder consisting of oxygen and lead.

Isanything mixed with the sulphur in which matches
are dipped, to thin it? A. No.

J.E. S.asks: Is it a fact that the water 150
miles from the mouth of the Amazon river is suitable
for drinking, or does it mix with the ocean and become
brackish or salt? A. It is brackish.

What number of emery and what grade is most suit-
able for grinding molding tools? I make my tools on
emery wheels from blanks made as planer knives are,
that 18, with steel faces and iron backing; and I find that
wheels that manufacturers recommend are all right to
cut the steel, but the iron will glaze the wheels. I want
them for fast cutting. A. We advise you to consult a
reliable dealer.

‘What would be the actual horse power of a locomo
tive, with two 18x26 inch cylinders, at 130 ]bs. per inch,
and 4 feet 6 inch drivers, making 20 miles per bour? A.
The mean effecti ve pressure of steam in cylinders i8s re-
quired for the solution of this problem.

G. G. McC. asks: What degree of heat is
necessary for the incubation or hatching of the egg of
the common barn yard fowl? A, From 102° to104° Fah.
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J.P. A asks: What is pip among chickens ?
I8 it injurious to the fowls? What 18 the hard sub-
stance on the end of chickens’tongues? A. “ The pip
by some 18 considered a catarrhal disease producinga
thickened state of the membrane lining the nostrils
mouth, and tongue; others consider that the disorder
originates in a small vesicle formed on the tip of the
tongue, the contents of which, being absorbed, lead to
the inflammation and the thickening of the skin. The
common and well known symptom {8 & white scale o
horny substance growing upon the tip of the tongue, by
which the breathing becomes partly impeded ; the beak
18 frequently held open as if gasping for breath, and be
comes yellow at {ts base, while the feathers on the head
appearrufled or disordered. The toogue 18 also very
dry; and while the appetite 1s not much impaired, the
disordered fowl can eat only with considerable dificul-
ty,andeitsin corners, pining away. The most effectua
curewe have ever employed, and that, when the disease
has not proceeded too far, was to tear off the scale with
the nails of our forefinger and thumb; and it is not dif-
ficult,as 1t 18 not adheslve; and then Boswell recom-
mends to fill the mouth and push down the throata
large lump of fresh butter, which has previously been
well mixed with Scotca snuff. *This,’ says Boswell,
‘is a recipe which we conscientlously and confidently
recommend ; and again we beg to repeat, that,in our
experience, we have never known it to fall, except from
our own negligence in the delay of its application.’”—
American Poulterer’s Companion.

E. A. F. T. says: I have constructed a gal-
vanic battery as follows: One cup of copper, 8 incnes
hign and 6 inches in dlameter, 18 made of very thick
sheetcopper. Thisvessel I chargewith 1part sulphuric
acid to 10 parts of water. Then I insert a glass cylin
der (3inches in dlameter), closed at the lower end with
blotting paper. In this I inserta cylinder of rolled up
sheet zinc, 1% inches diameter,andcharge it with 1 part
of muriatic acid and 10 parts water. The battery works
very well for silver rlating ; would it also do for nickel
plating? A. Scveral cells of this description may be
used for nickel as well as silver plating on a small scale.

How should nickel ealts be prepared for plating? A.
You will find a recipe on p. 51, vol. 80.

C. W. G. says: I have discovered (near the
waters of Hickory Creek, Texas),some bones of enor-
mous 8ize; they were cropping out of the bank. One
bone measured 271inches in circumference, 1} inches
from surface of bone to the marrow. One of the upper
jaw teeth measured 11inchesin length and 4% inches in
width. The side of the jaw from which these teeth
were taken weighed 25 1bs., the teeth being, seemingly
all connected together. About 5% feet away, I found
the rest of the upper jaw, somewhat decomposed,
though the teeth were in a good state of preservation.
Can you glve me the name from this description? A.
No. Wem'ght,1f you sent on some of the teeth. 1f
you can obtain more datainregard to the size ot the
skeleton, length of body, legs, neck, etc., we might be
able to answer you fully.

M. E. P. says: Please inform me how to
prepare pickles so that they will keep good and retain
their green color? A. Small cucunbers, but not too
young,are wipedcleanwith adrycloth, put intoa jar,
and boiling vinegar, with a handful of salt, poured on
thera. Boil up the vinegar every three days, and pour
it onthem, till they become green ; thenadd ginger and
pepper,and tie them up close for use. A permanent
green colorcannot be obtained without the presence of
copper, and pickles 8o prepared are injurious.

‘What will prevent {nsects from eating wall paper? A
You do not state what the {nsects are. Some can only
be driven away by putting polson in the paste when put-
ting the paper on the wall.

How can I preserve citron to have it like the dried
citron we buy? A. Take citron and sugar, pound for
pound, and simmer until tender. Allow to dryin the
sun, keeping it covered with sirup during the process.

C.C. M., Jr.,,says: I have just completed
an electric machlne,b‘gs it.will not work,although every
thing appears to be ¥ gdod order. Rubbers are made
of wood and chamo{s.8kin, covered or coated well with
amalgam of mercury,zine,and tin. The prime conduc-
tor is made of insulated wood, covered with tin foil
which aets or should act as a good conductor of the
electricity, iIf any were developed. The negative con-
ductor is not insulated as most are,but is made of wood
connected with the base. Perhaps I may have made a
m'stake in making the machine as I did. If so, you will
greatly oblige me by stating it. The glass 18 insulated
from the atmosphere by olled silk. A. Your negative
conductor, namely. the chain attached to the rubbers
should be placed tn connection with the earth, if the
positive luld s desired ; and if the negative sparkisre-
quired, the chain should be placed in connection with
the prime conductor and the carth. One of the con-
ductors must always be in connection with the carth
otherwlse the machine will not work.

A. C. H. asks: 1. A tank full of water has 4
outlets. If a is open, it takes 15 minutes to empty the
tank,30,c 45,and d 60. How long will it take If all four
are opened at once? A. It will take about 7 minutes.
2.Has the amountof wateranything to dowith pressure
of the different sizes? A. Under the same pressure, &
large tube will discharge more water proportionally
tuan a small tube.

Which is thereal American eagle, the one with a white
head, or a brown one? A. The one with & white head
commonly called the bald eagle.

Howcan I prepare leaves of plants 8o as to leave the
veins only, all the soft green mass being taken off? A.
Put them in water and allow to stand unttl the parts de
sired to be removed are nearly decomposed. The length
of time will depend upon the kind of plant. Remove
the desired parts with a camel’s hair brush and dryin
sheets of blotting paper. Then bleach by a preparation
sold in the market for the purpose. If this cannotbe
obtained, use chloride of lime.

Whatis osmic acid? A.* The tetroxide of osmium
08 O4,commonly called osmic acid,is the volatile strong
smelling compound formed when osmium or either of
its lower oxides is heated In the air, or treated with
nitric or nitro-muriatic acid. It may be prepared by
heating osmium in a current of oxygen gas, and con-
denses in the cool part of the apparatus in colorless
transparent crystals. It melts below 212° Fah., and
boils at a temperature a little aboveits melting point
Itsvaporhas an intolerably pungent odor: attacks the
eyes strongly and pairfully,and is excessively poison-
ous. Osmic acidis dissolvedslowly,but in considerable
quantity, by water, forming an acid solution. It is a
powerful oxidizing agent, decolorizing indigo solution,
separating iodine from potassium iodide, converting
alcohol into aldehyde and acetic acid,” etc. (Fowne’s
¢ Chemistry.”) Recentlysomeosmicacid waspresented
10 the French Academy; though but a small amount, it
was calculated that it was enough to poison the who
werld.
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J. W. H. asks: If the exhaust steam from
an engine contalns X of the entire units of heat used in
generating 1t, would it not be practical and economical
to pump it back into the boller? Isthis idea new or
o0ld? A. The idea is neither novel nor good.

G. F.R. asks: How can I bend brass tub-
ing without injury to the tube? A. Fill the tube with
resin or with lead,before bending, and melt the same
out after the bending 18 completed. Lead 18 the best.

H. Z. E. asks: 1. What is an accurate sec-
ond of time,and how is it determined? A. 1. You will
find table below, upon which to base your caleulations.
2. Is it a natural, or artificial unit of measure? A. 2.
Artificial. 3. Wnat proportion does the ordlnary yard
bear to the length of a pendulum beating seconds? A.
8. The length of the seconds pendulum—that isto say,
of the pendulum which makes one oscillation per second
—varies, of course, with the intensity of gravity ; at the
level of the sea 1t 18, according to Sabine: 3902074 inches
at the equator (St. Thomas), 39.13983 inches at London,
and 39.21469 inches at Spitzbergen.

What 18 meant by the molecular theory of matter?
A. The molecule 18 the smallest quantity of any ele-
mentary substance which is capable of existing in a
separate form. H, for instance, represents the atom of
hydrogen, while HH, or H2, indicates its molecule.

How does the greenback paper dollar compare with
specie, as & measure of value? A. Specie 18 worth
about 9} cents more on the dollar than paper, but its
comparative value is constantly varying.

W. S. P. asks: Has the hatching of hen’s
eggs by artificial heat ever been a success? If so,when,
where, and by what process? A. Artiticial incubation
8 considerably practiced. You may sece the apparatus
in operation at agricultural and industrial exhibitiona.

F. B—For cleaning the ink (containing
ron) from your blanks, try a strong solution of caustic
potash.

W. B. asks: How much does pure water
weigh to the cubic foot? A. Pure water weighs 1,000
ounces per cubic foot.

‘Will not water drive an engine as well as steam or
compressed air, if supplied through a suitable pipe from
a reservoir 50 fcet above the engine? A. Water will
drive an engine, but not 8o well as steam or compressed
air,because of the dificulty of getting the water into
and outfromthecylinder with suficient rapidity. Power
from water 18 best utilized by means of a water wheel.

I propose to use a friction arrangement, consisting of
& smooth bar, with a dog on each side to clamp the bar,
and to have springs to keep tne dogs on the bar. Will
it work accurately? A. Your friction arrangement
would, if the springs were powerful enough, drive the
bar; but it would be liable to spring the bar out ef true,
if one spring were more rigid than the other,as 1s very
likely to be the case.

I have an attachment for lathes by which the speed of
tool travel can be changed without stopping the lathe,
andcan be changed from any one feed to any other tn 15
seconds. It 18 very simple in 1ts construction. There
are two shaves running lengthways of the lathe bed,
each having-a number of wheels,running from large to
small, on the back, on which they are keyed fast, while
on the front one they are not keyed. They are thrown
into action by means of a gear clamp. The clamp 18
made double (so as to work both ways), the levers of
which (when out of motion) rest in the middle one of
three notches ; and when in the left hand notch, the feed
18, say, 20 to the inch, while, when in the right,it will be,
8ay, 18 to the inch. The front shaft imparts motion to
the feed screw, and the back receives its motion from
the main spindle,and it can be attached to any lathe.
Do you think 1t is of any value? A. It would be highly
advantageous to be able to alter quickly the feed of a
lathe tool by & simple contrtvance, especially in lathes
whose screw serves the purpose of tool feedingas well
as screw cutting. A moderate range of tool feed is,
however,obtained in l1atheshaving an independent tool
feed by simply shifting the belt on the cone which drives
the tool feed spindle. We are uot prepared trom your
description to speak decisively of your arrangement,
but should judge that a widerarge of alteration in tool
travel could be easily ootained by it.

M. A. @, in answer to several inquiries
about keeping water pure in cisterns: Wooden or other
cisterns constructed to receive rain water from the root
of buildings, as generally made, soon become foul, with
sediment, smoke,and other impurities from the roof.
In a shorttlme the water becomes stagnant, and un-
pleasantly oderous. To remedy this, carry the pipe
which brings the water into the cistern to within two or
three inches of the bottom, thus discharging the fresh
water at the bottom, and causing an entire change of
water every time it rains. Then there ought to be an
opening or valve of some sort at the bottom, by which
you can drain out all the contents,and thoroughly rinse
and scrub the instde as occaslon may require. Anauger
hole and plug so placed as to be easily accessible would
answer the purpose. Such a cistern placed under a
woodhouse, or in some secure place out of the reach of
frost, with the outlets arranged to be reached from the
cellar, and discharging the surplus waterlnto the cellar
draiu, and a pipe to connect with a pump in the kitchen,
will be a wonderful convenience in places where soft
water 18 not eastly odotained. I constructed one which
has proved very satisfactory after six years’ use, in the
following manner ; Aboutfour or fivefeet outside the
cellar, and under a wing of the house, I dug down near-
1y to the depth of the cellar, and of the required size,
say six or eight feet. The ground was a very solid clay,
except the surface soil of about 18{nches. This upper
portion, in the soft soil, we dug larger, perhaps a foot
or more all round. In thisportion Ilald a stone wall in
lime mortar, so that the tnside was even with the lower
portion of the cistern; I then placed a piece of iron pipe
from the bottom ot the cistern through the earth, into
the inside of the cellar,with the end opening over the
cellar drain,wedging.the pipe in firmly with small stones
and cement, and closing the cellar with a wooden plug.
Ithen plastered the entire inner surface of bottom and
side (laying a flat stone {n the centerto stand upon)with
the cement called water lime, mixed with sand; putting
ontwo coats and allowing time to dry; afterwards I put
ona coat of clear cement very thin, with a brush,to
cluse any little checks caused in drying. The house was
then built over 1t. The rooms were warm and frost
never troubled, and through a man hole in the floor we
could go down, and with a broom thoroughly clean the
inside, thus at all times having a full supply of water
forall household purposes. To f{llustrate the import-
ance of conveying the incoming water to the bottom,
spoken of above, I note the case of a glass aquarium
with a fountain in the center, which, though supplied
with running water through the fountain, in a few
weeks became offensive in odor,and the fish dled. We
then had a pipe put onconveying a portion of the wa.
ter into the aquariumatthe bottom,which did not inter-
fere with the appearance or efficlency of the fountaip,
but caused a continuous change of water; and we had
no further trouble.

D. says: In answer to several of your cor-
respondents who wish to know how to make rubber
handstamps: Vulcanized rubber used,as prepared by the
manufacturers, and can be procured in strips about 8
inches wide and about 3 of an inch thick,and of any de-
sired length. The name and address should be set up
in common printing type, and the type well oiled; a
rim about X inch in hight should be placed around the
form, and dentist’splaster,mixed to the proper eonsis-
tence, poured in and allowed to set; then the plaster
cast 18 separated from the type. A pilece of the soft
vulcanized rubber is then cut of the size of the plaster
mold and laid upon it, and both together are placed in a
screw press, and heat sutficlent to thoroughly soften the
rubber is applied. The screw isthen turned down hard
and left for a short time until the rubber 18 perfectly
forced into the mold. After the whole 18 cold, the rub-
beris separated from the model, and any irregularities
trimmed off with a sharp knife ; the rubber stereotype
is then fastened, with glue or other cement, to a block
of wood, and the stamp is ready for use.

H. R. C. sends a description of an improve-
ment upon a leg supporter: On p. 250 of your vol. 30, in
answer to *Sufferer,” Dr. Chapman, of New Haven,
Conn.,says: Astift and straight iron rod, flattened at
each end and padded, of thelength ot the leg, 18 fastened
to the outslide of the leg.”” Now it seems to me this
arrangement would be uncomfortable to wear, inas-
much as it does not allow of a free use of the knee joint.
I have made a support for a number of parties which
works admirably. The support 18 made entirely of steel
except the heel covering, which 18 made of brass fitted
to the heel. The bands placed behind the 1tmb are three
in number, covered with calfskin, and lined over a pad-
ding of thick beaver cloth with soft sheepskin. These
three pleces are stitched together and extended far
enough to go around theleg, where they arefastened by
metal strips which button on small steel knobs.

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

H. W. 8. —We are unable to decide what
the plant is,from the flower. To analyze a plant, we
must have stem, leaf, and flower, and sometimes it is
necessary to have the roots also. There 18 no plant, to
ourknowledge, thatiscalledthe Thousand Dollar Plant,
either in this countryor in Europe. It is doubtful if
the plant growing 8o abundantly in Texas would grow
in the colder climate of Germany.—A.J. H.—It {8 a
specimen of iron ore, containing a large percentage of
BUICK.

J. M. K. asks; Can you tell me of the best
treatment for asthma by inhalation?—A. M. G. asks:
Can you give me a recipe for cleaning an oil painting
from particles of paper, etc., that arestuck to it ?7—L.H.
R. asks: What size should [ make the steamports of a
cylinder 1¥X inches diameter x 1% 1nches stroke, to be
driven at as high a rate of speed as possible, by an up-
right cylindrical boiler without any flues (10 {nches in
diameter x 12 inches high),capable of carrying 30 or 40
1bs. steam ?—J. E. W. says: I have a great deal of
trouble in obtaining a good light upon my werk when
engraving on bright surfaces. The reflections are so
great at times as to render it difficult to follow the tra-
cings with the graver. Ihave used shades of various
kinds, but find no reltef. What will remedy the dificul-
ty?—A. C. F. asks: 1. With what can I size some fancy
paper articles for varnishing, the paste of which would
be dissolved by the common size? 2. Wuat varnish is
best for such articles? Itshould be nearly transparent,
and not readily soluble.—S. M. T. asks: Who made the
first cast iron plows used in America,and in what year
were they made ?—G. W. asks: What kind of varnish
would be the cheapest, besides possessing strong adhe-
sive and entirely waterproof qualities, with which to
coatpaper and not penetrate said paper but very slight-
ly?

COMMUNICATIONS RECEIVED.

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

On the Tides of Lakes. By L. L.

On a Mercurial Telescope. By H. 8.

On Car Ventilation. Ry S.

On a Chemical Coquette. By S. H. T.

On Worn Out Clay Soils. By G. V.

On the Influence of the Pole Star. By P.H.

On the Alcohol Question. By Z.C. W.
Also enquiries and answers from the follow-

ing:

C. M.%.—G. W. W.—H. C. A—S. H.—L. C. J—R. H.N.
J.0.R—B.G.—A.H.F.—C.L.A.—H.R. C.
HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to ap-
pear should repeat them. If not then pub-
lished, they may conclude that, for good rea-
gons, the Editor declines them. The address
of the writer should always be given.

Enquiries relating to patents, or to the pa-
tentability of inventions, asmgngents, etc.,
will not be published here. All such ques-
tions, when initials only are given, are thrown
into the waste basket, as it would fill half of
our paper to print them all ; but we generally
take pleasure in answering briefly by mail,
if the writer’s address is given.

Hundreds of enquiries analogous to the
following are sent: ‘“Please to inform me
where I can buysheet lead, and the price ?
Where can I purchase a good brick machine ?
Whose steam engine and boiler would you
recommend? Which churn is considered the
best ? Whomakesthe best mucilage ? Where
can I buy the best style of windmilla?’ All
such personal enquiries are printed,as will be
observed, in the column of ‘ Business and
Personal,” which is specially set apart for
that purpose,subject to the charge mentioned
at the head of thatcolumn. Almost any desired
information can in this way be expeditiously
obtained.

[OFFICIAL.]
Index of Inventions

FOR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

August 4, 1874,

AND EACH BEARING THAT DATRE.
(Those marked (r) are refssued patents.)

Adding machine, C. J. Holman......... ... 158,826
Alarm, burglar, A. Nevling........... . 158,719
Amalgamating apparatus, A. L. Nolf.............. 153,840
Animal fats, rendering, J. J. Willis... 153 814
Ash barrel, sheet metal, ‘L. M. Bell. . 158.740
Ash can receptacle, Greenbaum et al. . 153 765
Auger, earth, G. G. Collins.... 153,807
Axles, turning, R. Zelder (r) 5.997
Baby walker, M. S. Holman........ 153,821
Bag frame, carpet, M. Schmickl 153,851
Baggage seal, J. C. Wands........ 158,869
Bale tie, cotton, J. G. Battelle.. . 153,656
Dile tie, cotton, Crone & Cromer. . 153,669

bale tie, cotton, A. A. Goldsmith ......cccceenee... 158,820
Barrels, cleaning, Stearns e al.......... . 153,791
Batterles, cell for galvanic, A. L. Nolf. 153,811

Beds, ventllating, k. L. Roberts 153,728

Bedstead, 8. P. Leake....ccoeeeeens 153,334
Bee hive, T. F. Wingo.......... ceeee . 153,696
Bill file, H. B. FOX..ceiieeironiacennnnnns . 153,673
Boller, sectional stenm.J C. Kllgore . 158,833
Bolt-heading machine, J. & J. Kennedy. 153,713

Bone black, manufacture of, 8. Billitz.... 158,741
Boots, pulling 1asts from, L. Nelson......... 153,681
Boots and shoes, A.ColbUrD..ceccieeeecccccnnes... 158,660
Bottle stopper, E. Clark ...... 153,746
Bottle stopper, W. E. Hawkins. 158,769

Bracelet, C. Helnig..coce0eeneene 153,823
Bridges, lowerling, L. Soulerin........... .. 163,729
Brofler ror gas heaters, H. W. Brlnkerhoﬂ’ .. 158,742
Butter cutter, J. S. Taylor........ . 153,730

Butter gages and cuttsrs, S. Richards
Cameraattachment, D. A. Woodward.
Can for ofl,etc., C. Bransgrove.....
Can for ol], etc., G. H. Chinnock...

153,783
158,880
153,659
. 153,662

Can for oll, etc., J. G. Evenden........ 153,816
Can for oll, etc., H. Heeley..ccceeeeeiiennnaneness. 153,822
Can for ofl, etc., safety, Chase & Cram...... eeeees 153,702
Canal boats, propelllug, C. Howard....... 153,772

. 153,721
153,705
153,803
153,701
153,857
153,347
. 153,763
153,113
153,853

Candy, manufacture of rock, J. Nossian...
Caraxlebox,W. W. & C. T. Crane......
Car axle lubricator, Bollman & Ernst..
Car axle, rallway, S. M. Cate....
Car brake, W. H. [I. Snellbaker
Car coupling, W.Clendening...
Car coupling, B. B. Harrfs....
Car coupling, T. J. Hubbell
Car coupling, T. T. Shotwell..

Car roof, J. C. Wands..... 153,68
Car wheel, G. W. Mooers.. cecesesesststnnsosnan . 153833
Car window, L. D. Wheeler... ....... core 153,811
Carbureting apparatus, E. P. Wheeler 153872

Carbureting apparatus, Wilson et al..
Carpet lining, E. H. Balley........

Carriage curtain eyelet, W. H. Stickle...
Carriage,hosey J. T. R¥&D.ceeiceecrcnnnss
Caster, turniture, J. Johnson..

. 153,876
153137
. 183,192
153,849
153,714

Castings, grate for, C. Truesdale. 153,863
Cement for leather, waterproofing, A. McNIcol.. 153,680
Chafr, baby, M. B. Lott ............ . 153,679

Chair hat support, E. P. Curtiss 153,706

Churn, N. EWIDg.cceieieiiianannnns 153.763
Cloth napping machine, A. Brown. . 153,60
Clothes pounder, W. H. Williams.... 158,694

Coal screen and slater, J. Beadle.. 153,138
Compost distributer, Cox & Garris.... 153,752
Cooking apparatus, steam, I. H, Spelman 153,858
Copper ore, treating, F. Zwickl.......cc0uuu. . 158,796

Copper, reflning, J. R. Cooper....
Corn sheller, E. L. Hutchinson (r)
Corset, C. 3. Chaffee......ovcviinnnnnnnnnns
Cotton chopper and cultivator, K. McKlunon
Cultivator, sulky, W. M. Co8tOD..ccvverrnieiecnenee
Cutter, feed,J. P. Davison.......
Cutterhead, B. & H. W. Pearson..
Derrick for raising fences, M. Gray.
Dredging bucket, J. B. Wood..... . . 158,795
Drul, ratchet, E. F. Bonaventure......ceeeeeeee.... 158,658
Drill, dock, G. Frisbee...ccccceveeescccsscscssecsse.. 153,674
Elevator, W. C. Selden............ . 153,725
Elevator, hydraulic, A. Granville..... .. 153,509
Eogine, electro-magnetic, L. Bastet. ... 153,700
Engine, injection steam, F. W. Coy......... . 153,704
Engine, pulp, W. Kennedy.. vesessees 138,774
Eogines, governor for steam, P. N. Stover. . 153,830
Fan, automatic, Coyne & Gilfillan.......... . 153,758

153,743

5,994
. 153,805
153,837
158,751
. 153,812
. 153,720
. 158,675

Fare box, J. B. S1awson.............. . 153,835
Feed water heater, etc., E. G. Frykberg. ... 153,764
Fertilizer, distributer, D. S. Curtiss...... .o 153,670
Fire arm, breech-loading, J. W. Cochran. . 153,748
Fire arms, lock for, 8. Rush...... eecesssesessnssesss 153,848
Fire extinguisher, D. J. Tapley.... «o. 158.690
Fire kindler, R. G. Williams. . 158,815
Fire ktndling, J. Commlns... . 153,808
Flour pot, J. E. Landers... . 158,715
Fork,horse hay, G. H. Smith.. ... 153,688
Foucta!n, portable, W. A. Pungs...... . 153,814
Furnace, smoke-burning, 8. A. Ferd (r) 5,999

Furniture, joint for, C. T.Cleaveland....ccceoeeee.s
Farniture spring, W. T. Doremus.

153,664
153,761

Garden scarifier, H. Vosburg......... 158,865
Gas heater broller, H. W. Brinkerhoff............ 158,242
Gas main seal dip, B. F. Relnmund.. eeees 153,845
Gases, purifying, B. Silliman.. . 158,741

Glass furnace, J. H. Cowl..
Governor, automatic fire, J. Slade
Grates, shaking, H. Adams..........
Halter, R. Schmidt.......
Harness fold, E. F. Beck.
garrow. wheel, J. F. Sayer
Harvester and thrasher, Collins & Maynard
Harvester, corn, J. I. McClintic...cceueueeen
Hatchway, self-closing, Staples & Holmes.....

. 153,810
. 158,79
. 153,797
153,724
153,739
153,785
153,703
153177
153,688

Hay loader, A. Walter......c.cece.. 158,866
Heating drum, J. R. Webber....... ceseeseeses 153,870
Heel lift holder, G. V. Scott.......c..... 158,786
Hog cleaning machine, N. Stlverthorn.. . 153,788

Horse clipping machine, Reynolds & Earl.
Horse collar, C. B. Rich .
Horseshoe nmls,burnlshlng,D Dodge...
Inkstand, B. W, CODNIOY .aceeeesccccccascssscsnccans
Iron r 1'ng splegeleisen, E, Baker
Ladder, extension, M. N. Lovell. 153,716
Lamp, D. H. Chamboerlafn....... ... 153,661
Lock, permutation, J. Cas8ino0...c.cceeeeesccceeese 158,744

. 153,816
. 158,817
153,759
158,309
. 158.698
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Lock,8eal, T.J. Craft..cccceecieecncensceensencensss 153754
Locks, seal, Foote and Randall......... ....158,818, 153,819
Locomotive whistles, operating, H. Wise.
Loom, M. Harriman. ...c.eee.veeeveene
Loom for weaving wire cloth C F. Wickwire.
Loom let-off mechanism, J. Smith..
Lounge, convertible, W. B. Coates.
Mallet for smoothing metal, Clark et ai.
Matting, metallic, L. Wilkinson..........
Medical compound, L. Saalfeldt .....coiveereenn.
Meta's, cutting aud shaping, C. Van Haagen (r).. 5,996
Mill feed device, grindiog, G. S. Cranson.......... 153,663
Mirror holder, W. SImp8on. ......c.eee... 153,789
Moldirg patterns, machine for, A. Eames. 153,708
Mop wringer, H. L. Ennes ...... 153,815
Mower lawn, Crawford and Lindsay 153,755
Mufl, head, A. Schulte......c.ceeeees . 153.852
Neck tie retainer, F. C. Dayton.. 153,758
Nozzle or hose sprinkler, J. H. Fowler.. 153,672
O!l, manufacture of oxidized, F. Walton......... 153,867
Organ coupler, reed, G. B Kelly......... vees 153,832
Packlng for plstons, E. W. Lippincott
Paper stock, pulping, H. J. Lahousse..
Parer, apple, S K. T. Dodson.
Pavement, A. Blank. ......
Peach stoner, H. Z. Youung...
Pnoto enamels, vitrified, W. F. Watson
Planoforte attachment, M. W. Hanchett.....
Pipes, etc., lining iron, G. Willard....
Pitman, W. J. Crane......ceeeeeeeeees
Plating tin pipes, etc., W. A. Shaw.
Polisbing rods, J. Illilngworth.......
Potato coverer, L Whitford.....
Press, steam cotton, E. L. Morse

.. 153698

.. 153,687
.. 153,665

.. 153.688

153,839

Pulley shield, Allen and Miller....... . 153,798
Pump, double acting, Saxton nnd Hlll veesesenees. 153,850
Pump valve, B. F. BIggS ..eccvvieeninnnnnneccosnsss 158,801
Radiator, J. Mason .....ceceeereenncecnnnns ... 153,776
Rallway carriages, moving, C. Anderson. 153 136
Rallway, elevated, T. C. Clarke .......... . 153,808
Railway, elevated. J. M. Hannahs...e.eue.0eeeees. 158,710

Railway signal, electro pneumatic, A. Bernstein. 153,800

Rallway vacuum brake, F. W. Eames.......c..c.. 153,814
Ribbon block, W. Obrist (r)....c...e..e .. 6002
Rolled metallic bars, R. P. Colton........ .. 153,750
Rolls, handling metal at the, O. C. Dewey . 153,671
Roof, mertallic, G. F. Ullmann....cecoeieeeeeeee... 138,854
Roofing paper, R. Colby..........s veees 153,749

Rudders, brace for, J. P. Foote
Sash holder, T. Hooley........
Saw handle, C. R. Sligh........
Saw mill, H. D,,E. N, and E. T. W'cxes
Screw taps, cutting, H. E. Boyd
Screw-tareading tubes, J. Heap.
Separator, grain, E. Davis,...c..... .o 158,757
Separator, grain, A. Low .. teetessssecsesesees 153.835
Sewing and cutting stand, C. A. Werden. oes 153,783
Sewing machine, I. Manning....... ... 153,718

. 153,728

. 153,817
. 158,711

.. 153,878
. 153 804
. 158,770

3ewing machine castor, Sloan and Fisk..

Sewing machine quilter, J. Happe........... eeceses 153767
3hirt bosom and suspenders, [. Prinz.. ceeee. 153,682
Shoes,J. H. Huassey..... 153 829, 15,830

Sileve, G. Wright ..
Sleigh, A. Strean....c.ceeeees

Sole-channeling wachine, J. H. Hussey
Sower, seed and fertilizer, T. C. Sebring.
Sponge for upholstering, P. S. Devlan .
Steam trap, J. W. Hodges. .....
Stone, etc., carving, C. O. Luce.
Stove, base-burning, J. Spear ..

. 158,881
. 153,862

3tove, cooking, D. E. Paris (r).. 5,993
Stove, cooking, T. R. Timbvy... .. 158,691
3tove, heating, H. H. Benne . 158,657
Stove, heating, A. Brown (r).. 5,998
Stoves, extension shelf for, A. C. Barstow .. 153,699
Stump excractor, J. S. Mulholen ........... . 153,719
Suspenders, H. G. Hubbard......... . 153,823
Swing, A. Shoeninger........... 153,684
Tank for oil, etc., F. C, Wllison. 153,877
Thill coupling. R. Austin ...... 153,799
Thill coupling, Crowell and Horn 153,811
Chrashing machine, W. Christle.. . 153,745
Toy, W. R. Withers.....c.c0uuueee . 153,79%
Toy gun, A. StelnboK&..ce.cuunee.e 153,689
Toy puzzle, A. W. Magerhaus.. .. 153,717
Toyswing. Miller and Toelcke ... .. 154,718
Trap, animal and insect, I. N. Pangle.....cceusse. 153,022
Treadles, o verating, N. Stowe.. [T veee 153,861

Trolling spoon balt, G. M. Skmner............. .ee 153,854
Tubes, mouth piece for speaking, T. C. Smith.... 153,856

Type case, B. 0. Woods (r).... eeseees 6,001
Umbrella, A. and W. Aill.. .. 153,824
Valve motion, G. Rickert. vees 153,784
Venicle, M. V. Nichols (r).. vees 6000
Venicle rpring, C. H. Guard . 153,676
Vehicle wheel, H. Nycum .. .. 153,842
Vehicle wheel, A. N Price . .153,813
Vealicles, umbrella holder for, G. F. Dewey veesss 153818
Velocipede,J. Anderes ... ... ceeeeesennesss 163,697
Ventilating m'nes, G. W. Wllllamson. . 153,818

Wagon jack, J. J. Upham ....... ... 153,731
Walls, securiog plaster to, P. H. Power............ 153,781
Washing machine, S. Croft. ...... .. 158,756
Washing machine, S. C. Hsmlln. vees 153,821
Washing machine, C. A. Werden vesees 158,692
Water wheel, J. Holtvolgt ....... .. 183,712
Wea'her strip, J. S. Wertz..... ceeesseeneees 153,734
Well casing spear, artesian, J. S. Muoger ....... 153,720
Whip stock rubber covering, G. H. Douglas..... 153,762

APPLICATIONS FOR EXTENSIONS.
Applicationshavabaen dulyfiled and are now pending
‘or theextension of the following Letters Patent. Hear-
ingsupon the respective applications are appointed for
the days hereinafter mentioned:
30,633.—FIRE Escape.—E. B. Larchar.
30,745.—CULTIVATOR.—N. Messenger.

Oct. 28.
Nov. 11.

EXTENSIONS GRANTED.
29,490.—Mr11.L.—C. B. Hutchinson.
29,500.—BLANKE ROLLING MACHINE.—N. C. Lewis.
23,502,—P1aNoFoRTE.—H. Lindeman.
29,510.—CAR FLOOR, ETO.—R. Montgomery.
29,523.—CAMERA.—A. Semmendinger.
29,534 —LATHE.—3. D. Whitney.
29,551, 29,562.—BooTs AND SHOES.—L. R. Blake.
2),576.—ENGINE P1sTOoN.—H. D. Dunbar.
29,5719.—ENGINE GOVERNOR.—R. W. Gardner.
29,598,29,594. —REAPER AND MOWER.—A. A. Henderson.
29,643, —SEWING MACHINE NEEDLE.—F. H. Drake.

DISCLAIMER.

29,579.—ENGINE GOVERNOR.—R. W. Gardner.

DESIGNS PATENTED.
1,602, —HEATER.—J. Benner, Philadelphisa, Pa.
1,603.—CALENDAR.—W. A. Emerson, Providence, R. I.
1.604.—Vase.—J. W. Fiske, New York city.
1,605 —PeDESTAL.—J. W. Fiske. New York city.
1,006.—BOTTLE.—A.Gruning, New York city.

1,607.—Co0Kk STOVE.—C. Noble, Philadelphia, Pa,
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7,608.—CARPET.—C. A. Righter, Philadelphia, Pa.

7,609 to 7,616.—O1L CLoTHS.—J. Hutchison, Newark, N.J.

7,617 to 7,621.—CARPETS.—C. T. Meyer et al.

7,622,t0 7,621.—BoRDERS.—C. Osborne, N. Attleborough,
Mass.

7.625.—O1L CLOTH.—J. B.Virolet, Paris, France.

1,626.—FURNITURE LEGS.—F. Robertson, New York city.

TRADE MARKS REGISTERED.
1,911.—YEAST POWDER.—A. G. Dooley, New York city.
1,912.—RuM.—L. H. Felton, Boston, Mass.
1,918.—BUTTONS.—Newell Bros. Co., Springfield, Mass.
1,914.—INK8TANDS.—A. Teyssonnler, Paris, France.
1,915.—MEAT EXTRACT.—San Antonio M. E.Factory, Tex.
1,916.—8I1LK Goops.—E. Warburg & Co.,New York city.
1,917.—CHEWING ToBacco.—Beck et al., Chicago, Ill.
1,918.—GLUE, ETC.—Champion Glue Co., Chicago, Ill.
1,919 & 1,920.—SoaP., ETC.—Colgate & Co., N. Y. city.
1,921 & 1,922.—FELT SKIRTS.—Elliott Mills, Boston, Mass.
1,928.—MEDICINE.—Leath & Ross, London, England.
1,924.—C1@ARs, ETO.—Consolidated Tobacco Co., Gilroy,

Cal.

SCHEDULE OF PATENT FEES,
Oneach Caveal..ccceeeeesesccacccs
On each Trade Mark..
Onfiling each application fora Patent (17 years). 815
On issuing each original Patent.....cceeeeeee .82
On appeal to Examiners-in-Chief..
On appeal to Commissioner of Patents
On avplication for Re18BUC.cessecs ceeess
On application for Extension of Patent.
Ongranting the Extension.
On filing & Disclaimer...c.cee.e
On an application for Design (3} years)
Onapplication for Design (7 years)
Onapplication for Design (14 years)...

CANADIAN PATENTS.
LisT OF PATENTS GRANTED IN CANADA
AvgusT 3, 1874.

8,720.—T. Y.Cassiano, San Antonio, Bexar county, Tex.,
U.S. Improvements on hats,cal ed *Cassiano’s Im-
proved Hat.” Aug. 3, 1874.

8,721.—P. F. King, G. N. Beard, and E. J. Beard, 8t.
Louts, Mo., U. §S. Improvements on nut locks, called
* King Excelsior Nut Lock.’”” Aug. 8,1874.

3,722.—G. P. Draper, Rochester, N. Y., U. 8. Improve-
ment on sewing machine tables, called ‘ Draper’s
Sewing Machine Table.” Aug. 38,1874,

3,723.—L. Draper, North Attleborough, Mass., U. S. Im-
provement on currycombs, called * Draper’s Self-
Cleaning Currycomb.” Aug.3, 1874.

3,724.—C. Callahan and E. E. Sibley, Chelsea, Mass., U. S.
Improvements on knitting machines, called * Calla-
han’s Knitting Machines.” Aug. 3,1874.

25.—R. C. Cutt, Hamilton, Ont. Machine for mincing
meat, called * Cuff’s Meat Mincing Machine.” Aug. 8,
1874.

M26.—A. H. Wagner, Windsor,Ont. Improvements on
pitchers or vessels for containing thick or cohesive

- liquids, called * Wagner’s Double Lipped Pitcher.”
Aug. 38,1874,

8,727.—A. Harvey, Toronto, Ont. Improvements on the
mode ofapplying for insurances and of writing or
printing and issuing policies therefor, called ‘“‘Harvey’s
Insurance System.” Aug. 3, 1874.

8,723. J. W. Cuthbertson, Brantford, Ont. Improve-
ments on frames for window screens, called * Cuth-
bertson’s Improved Window Screen.” Aug. 3,18%4.

8,729.—W. J. Burleigh, Rome, N. Y., 0. S. Improve-
ments on the manufacture of starch polish, called
“ Burleigh’s Starch Polish.” Aug. 3, 1874.

8,780.—T. Young, Montreal, P. Q. Improvements on a
cooking stove, called “ The Mechanic.” Aug. 3,1874.
8,731.—J. E. Cisco, Conneautville, Pa., U. 8. Improve-
ments on car couplings, called* Cisco’s Car Coupling.”

Aug. 3, 1874,

8,732.—A. A. Grifing, Jersey City, N.J., U.S. Improve-
ments on steam radiator, called ‘* Grifing’s Radiator.”
Aug. 8, 1874,

8,183.—W. Thilmany, Cleveland, O., U.S. Improvements
on the art or process of treating textile fabrics to pre-
vent mildew and decay,called * Thilmany’s Process of
Treating Textile Fabrics to Prevent Mildew and De-
cay.” Aug.3,1874.

8,134.~8. C. Hendrickson, Brooklyn, N. Y., U. S. Im-
provements on electric rallway signaling apparatus,
called * Hendrickson’s Electric Railway Signal.”” Aug.
8, 1874.

Advertisements.

Back Page = = = = = = = $1.00 aline.
lnside Page= = =« =« =« = = 73 centsa line.
Engravings may head advertisements at the same rate per
line, by measurement, asthe letter press. Advertisements
must be recetved at pubdlication office as early as Friday
morning to appear in next issue.

Geo. W. Read & Co.,

Manufacturers of and Dealers in
ALL KINDS OF HARD WOODS, IN LOGS,
PLANK, BOARDS, & VENEERS,

186 to 200 Lewis St., _Foot 5th & Gth Sts.,
st River, New Yor
Attention 1s especlally invited to our Stock of French
Walnut and Ash Burls, Birds-Eye and Curly Maple, Satin
‘Wood, Tulip, Rosewood, and Hungarian Asn. Also,
Seasoned ahogany, Wnlnut, Spanish and Red Cedar,
.nﬂ‘d ng&e g i1h t d ful attenti
rdersby mail have prompt and careful attention.
Send for Cnt};logue and g’rlce List

PATENTS F.T.H. RAMSDEN Bxgan Block,
Sold and Chicago, I1l. Mechanical Engineer nnd
Introduced. Manufacturers’ Agent.

DAVI & DUBOIS
‘\;g

S, COR. LEQPARD & OTTER ST pww

A MONTH TO AGENTS. Address C. M
LININGTON & BRO..New York or Chicago

NEW -HA =
Bend for C.Im.augsnu ND
§ & CO. 60 Vesey st., Now York.

$475
MACHINER

TRADE ENGINE

Nofiseless m [ erstlon—Pertect
in workmanship—all light parts
of Cast Steel.

Every Englne indicated, and
valve corrected to flve the high-
est attainable res

‘Warranted superior to any
semi - portable Engine in the
market.

Send for Price List and Cir-

cular.
HERRMAN & HERCHEL-

RODE M’F’ag Co.,
Dayton, Ohio.

| ' AND FLAT

ROOFS.

ESTB'D 1856.
SAMPLES °CIRCULARS

READY
ROOFING

- READY Roorms €0.0F NY

64 CORTLANDT ST

DVEBTIBEBS! Send twenty-five cenn to GEO. P,
WELL & CO., 41 Park Row, New York, for thelir
Pamphlet of one hunared pages, containin 1ists of 3,000
newspapers,and estimates showing cost o advernlling

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO., 263 Broadway, New York. Makers of the cel-
ebrated Tom Thumb and Miniature Telegraph lnstru-
ments.

AMPLES OF "MACHINES, TOOLS, and
IMPLEMENTS, received, exhlblted and orders
taken. A. M. PAXTON & CO., Vicksburg, Miss.

300 Br'wvay, N. Y.

$240
we $5 Ch
The Toll-Gate | Frseticersoiisn’s

ind! Address, with stamp, EY, Buffalo, N.Y.

. PATENT
Planing and Matching
and Molding Mach:

nes, Gray & Wood's Plnnern. Belf-olling

Yearty to Agents. 84 new articles and
bohdh-!_bhpchunoﬂns.wnh

Baw Arbors, and other wood working machine r{q
8. A. WOOD8 MACHINE CO., { iberty st.
Send for Circulars, etc. 67 Sudbury st lton

HISMONTH A WELL KNOWN FIRM
of Engineers and Machinery fen&s with large
connections at home and abroad, will open & ground-
floor Warehouse, having windows frontiag Queen Vic-
toria Street and Cannon Street, City, London, England.
The firm 18 Pre{mred to accept the agency for special
machinery, tools, etc., and to exhibit a choice selectlon
of theee and of worklng models. Advertizers’ travelers
canvass Great Britain and the whole of Europe. For
terms, apply to W. P., Box 7713, New York City.

}"OR LEGAL ADVICE CONCERNING
Infringements and Patents, consult R. B. MCMAS-
TER, Counsellor at Law, 9 & 11 Nassau st., Room 26, New
York. Coungellor and Advocate in Patent Cases.

HE CHAMPION SILVERSTEEL

SPRING MATTRESS, now greatly improved, has
been before the public for several years, and continues
to occu%lts unrivalled position in the trade, as the

ever produced. It presents the rich and

elegant appeanance of silver, and is the softest, easiest,
chen{)est, and most durable Spring Bed in market.
Wholly composedof tenacious Lem})ered steel ugrlnﬁs,
80 united that the pressure 18 equally dlstrlbnte
sily lifted, curned, or rolled up. Both sides allke. No
frame, no wooden slats,no tow stuffing, no straps. May
be used on floor without bedstead. No under bed re-
gulred Needsonly half the thickness of hair mattress.
fore springs for gour money in this bed than in any
other. Unequalled for hotels. Any sizes maae to or-
der. Send for pictorial circular. Retail {)rlce of double
bed, $13. Shipped, by single bed or quantity, toe a.ll nrts
of the world, Liberal discount to the trade.
leading denlers in all parts of the country.
Phelps, Doremus & Corbett, J. T. Allen
York, Gould & Co., Pnlladelphla, Pa.,
sJorwien. Conn,Bowdltc &C , New
many others. CHAMPIO N SPRING MA'
Makers, 246 Canal 8t., near Broadway, New York.

Reter to
Co.,
Gllbert & Sons
aven Conu.,and
MATTRESS CO.,

) THE RENSSELAER POLYTECHNIC INSTITUTE, TROY,
Y.Instructton very practical. Advantages unsurpns-
sed inthis country. Graduates obtain excel]entposltlon.
Re-opens Sept.16th. For the Annual Register,contain-
lnﬁlmproved Course of Sde% and full partlculars
ress ProF. CHARLES DROWNE, Directors.

The Chilian Exposition

Pmkag‘es for this Exposition can be Shipped at the
Pacific 8. Co’s Office, foot of Canal St.. New
York, and l’rom the Pacific ports touched at Dy the
Steamers of this Company. One doliar, gold, for each
package weighing not more than 2000 pounds, or meas-
uring not more than 20 cubic feet, (8 the only cost of
ocean transportation to Chilt. Heavier or larger pack-
ages may be shipped per same line at low rates under
special contract. Appllcatlons for room at the Exposi-
tion must reach Chill dy January 1, 1875. DParticulars
may be obtained by ad resnlniany one of the United
States Commissioners for the xposl on, any Chilian
Consul in the United States, or A. VILL. AR EL, Cor-
responding Agent,52 Pine St., New York.

ORGING & FINISHING MACHINERY,

Fixtures and Tools comiﬂete formaking guns, sew-
{ng machines, etc., to model, furnished to order Dy
THE PRATT & WHITKEY CO., Hartford, Conn.

, BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard ang brittle substances to

any required 8¥2¢é, Also, any kind of

STOXE for RoaDs and for CONCRETE, &C.
Address BLAKE CRUSHER C .

FORTUNE Siamp

For ALL in the Rubber Stamp
STENOIL AND STAMP WORKS, Baltimore, Md.

plvm AND MECHANICAL ENGINEERING AT

A

Business. Address DorMAN'S

The American Turbine Water

eel,

Mcentlilmproved and submit ted to
thorough aclentific tests by James
Emerson showing the following use-
ful effect of the power of the water
utilized, being the highest results ev-

orKROWD, o of Part Gt
ercentage of Pa, ate: X, 50.08 ;
69.64 ; %, 78.78; X, 82.53: J, 82.90.
Ae; ct;,nt. oerVhole %ate .14,
ull report may be obtained of
S8TOUT 8 & TEMPLE, Day-
ton. Ohlfo.

P ERFECTION OF SPEED ON WATER

WHEELS secured by the Rotary Hydraull -

nor, under all possible cogdinons ﬁeveyr f:}xls N %%vdegr

extreme changes, it operates the entire gate in' ten s
onds, Warranty unlimited. No pay till tested. J O

5 ROGERS, Treas. 19 John Street, Boston Mass.

ow TO DO IT.”

“H
‘Would you make money near home, selling

s k f r All 2 Send stamp for instruc
ﬁo(l}lg?l;i Boo SRe LS, 389 Broadway, New York.

TO MANUFACTURERS & AGENTS,
Designs of patentable inventions constantly supplied
to a well estabiished and reliable on payment of
$1,000 per month. Salary not payable till ena of month
when designs can be returned and salary withheld, if
%ot ls‘aélunctory. Address G. N., Box 78, Station D, New
1ty.

HINGLE AND BARREL MACHINERY,.—
Improved Law's P‘tenc Shin e and Heading Ma-
chine, simplest and best in use, Shingie Heading
and Stave Jointers, 8tave E aiizers, Heading Planers,
Turners, &c. Addréss TREVOR & Co. Lockport, N. Y.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficiency, dnnblmy and econ-
, With the minimum of weigh! 'and price. They nre
wl ely and favorably kmown,more than 1,000 be: a
1 w u;nnmd llllt.lltfdu:toryA gr no sale. Descriptive
mrcuhn sent on lp cation. dress
THE J (? HOADLREY CO. Lawrence. Mass.
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P. BLAISDELL & CO.

Worceater, Maass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ Tools.

EW & IMPROVED PATTERNS.—MA.
CKINISTS' TOOL8—4all sizes—at low prices.
. GOULD, 97 t0118N.J. R. R. Ave., Newark, N.J

Andrew’s Patents.

lollelou,llfrlcthl Grooved. or Gleared Helst

sulted to every wa

Bn.fery Store Elevators. Prevent Aocident,
okBelt, and Engine ol.k.

Smoke— urnl u!'elt)y Boller

Olclbl nt‘ln ouble lnd Single, 1-2

o ln-m al Pumps, 100 te 100,0 1

n m on

® nute, Be’l't' l;lllnll in ll'ew,o ?. .
nd, Sand, Gravel, Coal, Grain, eu..

All L;‘ g{mrle. Durable, and Econemical.

WM. D, ANDREWS &
414 Water St.reet. R Hew Yorx.

RON BRIDGES—CLARKE, REEVES & Co.,
I;HCENI};)XlII&LF IllilR.IDG,E WORKS. Office, 410 Wal-
nat Street adelphia,
s eclalties—Accurate Workmnnshlp—thnlxcolnmnl
se of double refined iron. No welds. 1 work
done on the premises, from ore to finished bridges.
Nlustrated Album mailed on receipt of 75 cents.

Machinery,

‘Wood and Iren Wor! vﬁ;m every kind. Leather and
Rubber Belting, Emery eels. Babbitt Metal, &c.

Sturtevant Blowers.

Of every aise ana description. constantly on aand.

Cold Rolled Shafting.

Best and most perfect Shaftingever made, conattntly

on hand in large quantities hed in any lengths u
to 4 ft. Al?lo, Pn.t g;onplga %Esglt‘-gmng A(l}‘ utnble
Hangers, () etc.

¥ Chimbere Bireet. & 105 Reade Street, Now York.
Niagara Steam Pump.

CHAS. B. HARDIC:
28 Adams st., Brookln. N.Y.
THE JOHN HARDICK

Nlagara Steam Pumbp.

BBARD & ALLER, Brooklyn, N.Y.

||n EIN the Best and
C (] E:: A?ldreu THE%RE
& PARKER PRESS CO.

DROP anssn MIDDLETOWN, CONE.
OOD-WORKING MACHINERY GEN-
erally. ng;:lnltlel ‘Woodworth Planersand Rich-

ardson’s Patent roved Tenon Machines.
Central .oorner lon at. Woxggter Mass.

RICHARDSON.
$6¢2 §2

TI!

perdayathome. Terms Free. Address

GEo. STINSON & Co., Portland, Maine.

T WROUGHT

[ WR N
Brams & GIRDERS

HE Union Iron Mills, Piisburgh, P,

The attention of Engineers snd Architects 18 called
to our improved Wrought-iren Beams and Girders (pat-
ented), in whlch the compound welds between the stem
and flanges, which have proved 30 objectionabie in the
old mode of manufacturing, are entirely avoided, we are

repared to furnish all sizes at terms as favorable ag can
ge % alned elsewhere. Fordescriptivelitho, ghaddreu
Carnegie, Kloman & Co, Union Iron Mills, Pittsburgh, P

Mees

8mall Toeln ot all Kinds; nlso GEAR WHEELB parts
of MOD and materials of all kinds. Castlngs of
Small Lathes Engtnes, Slide Rests. &c. Catalogues free,
GOODNOW & WIGHTMAN. 25 Cornnill, Boston, Mass.

ANKRUPT’S SALE OF HORIZONTAL
and Vertical Steam Engines. Also,new and second
hand Machinist’s Tools, Send forcirculars at
THE YALE IRON WORKS, New Haven, Conn.
1 A DAY. Employment tor all. Patent Nove
$ ties. GEO. L. FELTON, 119 Nassau 8t., N.Y.
SHINGLIli & BARREL l&Asgg(I;H;E&Y
T’S 1IMP.
STAVE CUTTE RS J()INTERS EQUALIZERS, AND
HEADING TURNERS.
BAILEY GAUGE LATHE—For turning all kinds han
dles and Cabinet work. Simplestand best in use. We
manufacture a full line of Wood and Iren Working

a ery,Steam Engines, &. Addr
Machtnery, Btgar Pk Y& VALL. Lockport, N. Y.

RISDON’S IMPROVED TURBINE.

Has the t1ghtest gate and wost durable
Has yielded the highest percentage of
any wheel tested at Hol o ke or else
where, 1818, Dec. 10— wheel full
gate 90 per cent seven ei hths *89, three
warters ‘82, 1874 Apr. 2 3 {n. wheel
Yfull gate 91 per cent seven slghths -89,
N three quarters *83, five elghths 7!
Additional 1nf0rmat10u sent u yon ap-
lication to T. H. RISDON, TYLER &
g 0., Mount Holly.N J.

TEv
't %

E. M. MAYO0'S PAT. BOLT CUTTER.

W‘Send for Illustrated Circular, Cincinnati, Omo
SCHENCK’S PATENT.

WOODWORTH PLANERS

And Re- Bawing Machines, Wood and Iron Workuig
er“ gines, Boll etc. JOHN CK’8
ION atteawsn. N. Y. and 1R Liberty 81'.. New York.

UR COVERING FOR BOILERS AND
PIPES saves Twenty per Cent in Fuel.
OUR FELT, CEMENT, AND PAINT FOR
ROOFS 1s the best in th market.
Co.

ASbeStos 3lse !;'.Qtz Frgt St., N. Y.
OTIS’ Machinery.

BAFETY HOISTING
NO. 348 BROA‘})“?E& BROS, & CO.,

NEW YORK.

R. BALL & 0O,

WO00D WORKING MACHINERY

For Planin Mllln,Car Shops, Sash, Blind and Door Ma-

kers, &c., nd for Ilustrated Catalogue and price

gn. Factory. F' Worcester, Mass. Salesroom, at 131

hambers & 10° Reade 8ta., New York.

© 1874 SCIENTIFIC AMERICAN, INC

Bottles, Ink Stands.etc madeby H.BROORE
ars COR. WAITR AND CENTEE STs. .» N.Y. Forany
n;Fx;q_new in glass you will require a mould (o_dte).

GLA S8 OULDS for Fruit Jars, Lam
e

PARTIOULAR ATTENTION paid to MOULDS for
VENTORS. 8end model or drawing:; inclose stamp

ICHARDSON, MERIAM & CO.
Manufacturers of the latest improved Patent Dan-
ols’ and Woodworth Planin, m’{llhch nes, M:tchlng, Bash

and moldin Tenonlnz, M ulng, 5. ﬁ)]

tical, :nd ular Re: achines, Baw ll.
A.rbors, Scroll SAwl llw Ty Cut-oﬂ' and Rip-saw M:-
chlnes poke and Woo urnlng Lsthel, und various

her ds of Wood-workin achinery. Catalo l
lnd price lists sent on applica lon. Manufac tory.
cester, Mass. Warehouse 107 Liberty st. New York. 17

AND SAW MILL—Saves the labor of 3
men. 8.C.HILLS, 51 Courtlandt St,, New York.

HETHER vou wisH To BUY or SELL

SIEAM ENG NES,
MACHINERY or

PATEN1S,
Write to E. E. ROBERTS, 11 Liberty 8t., N.Y.

AGENTS Send Stamp for Best Novelties, Nov-

ELTY AGENCY Co., Wilmington, Del,

Established 1858

The best and cheapest Paint in the

world for Iron, Tin or Wood. For sale by
the Trade everywhere. PRINCE’S METALLIC
PAINT CO., Manufacturers, 96 Cedar St., New York.

CAUTION.—Purchasers and consumers are caa-
tioned against imitations of our METALLIC PAINT.
All genuine PRINCE'S METALLIC PAINT will
bear our name and trade mark on each and every
package. Send for a circular.

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE

RIALS, in sets or single,with books of {nstruction,
manufactured and sold by THOMAS HALL , Man ufature,
ing Electrician, 19 Bromfleld St.reet Boston, Mass. [1lus
trated catalogue sent free on appll(‘ntion

ANOTHER GHANGE!

0-—

Fifth and Last Gift Concert

IN AID OF THE

Public Library of Kentucky,
Noveml;(::fag, 1874.

DRAWING CERTAIN AT THAT DATE.
LIST OF GIFTS,

One Grand Cash Gift...

One Grand Cash Gift.

One Grand Cash Gift..

8250,000
. 100,000
.« 75,000

cesene

One Grand Cash Gift...... 50,000
One Grand Cash Gift. 25,000
5 Cash Gifts, 820,000 each.... 100,000

10 Cash Gifts, 14.000 each.... 140,000

15 Cash Gifts, 10,000 each.... 150,000

20 Cash Gifts, 5,000 each.... 100,000

25 Cash Gifts, 4,000 each.... 100,000

30 Cash Gitts, 3,000 each.. 90,000

50 Cash Gifts,
100 Cash Gifts,
240 Cash Gitts,

2,000 each .. 100,000
1,000 each... 100,000
500 each... 1:20.000
500 Cash Gifts, 100 each... 50,000
19,000 Cash Gifts, 30 each....950.000

GrandTotal,20,000 Gifts,all cash,2,500,000
PRICE OF TICKETS.

Whole Tickets . . ., . . 85000
Halves . . . . , . . . 2500
Tenths, or each Coupon . . 5 00
11 Whole Tickets for 500 00
22 1-2 Tickets for . . . 1,000 00

For Tickets or information, Address
THO. E. BRAMLETTE,
Agent and Manager.
Public Library Building, Louisville, Ky.
or THOMAS H. HAYS & CO., EASTERN 'AGENTS,
609 Broadway, N.Y

WORCESTER FREE INSTITUTE.

A School of Anplled Science. For catalogue, address
ProF. C. 0. THUOMPSON, Worcester, Mass,
ANTED—In every Southern State,N.Y.
Pa.,and Cal.,a purchaser for the entire right to
manufacture andsel HAWKE'S SELF-HEATING S8OL-
DERING IRON,CAN OPENER AND LAMP, one of the
most popular recent lnvennglli; of the day. If pot sold,

will be let on Royalty. WENDELL & F "ANCIS, 53 N.
10th St., Philadelphia, Pa.

PRINTING MACHINERY—Agent wanted

for the Untted Statee, for the sale of flrst class
kaglish Lithographic Machlues the well known Wharf-
dale Letterpress Machines, Gumo!lue Cu.ting, Rollin,
Glazing, and Reeling Macmnes Screw aund H ydraulfc
Presses, Engines and Boilezs, all 'of first class mapufac-
ture, and commanding the cmel patronage in England
and the Continent of Kurope,at much lower prices than
are obtained for Machines of American Mabufacture.
Liberal Dlsconnt would be given to a first class respon-

A WEEK TO AGENTS—Sure Four new Pat-
ents. . NESBITT, Foxboro’, Mass.

sible Azen 1y to the PARAGON MACHINE COM-
PANY, LI , Elland Road, Leeds, Kngland. Terms
Gash or Seolrlw
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Advertisenients,

Back Page « « =« « =« =« = $1.00a line.
Inside Page = = « = =« = = 75cents a line,
Engravings may kead advertisements at the same rate per
W ine, by measurement. as the letter press. Advervisements
must berecewed at publication ofice as early as Friday
morning to appear in next issue.

THE AMERICAN TWIST
DRILL CO.,Woonsocket,R. I.,are
now the sole owners and manufac-
turers of the celebrated

DIAMOND SoLID EMERY WHEELS.
¥ Illustrated Catalogue of Em-
%ry ‘Wheels, Machinery, and Tools

W. S. JBE, Agent, 17 New Church st., New York.

Asbestos Materials.

ASBESTOS ROOFING, PAINTS. CEMENTS, ROOF
CUOATING, SHEATHING, &c. H OHNS, 87
MAIDEN I:.AI\E N.Y., Patentee & Sole ‘Manutacturer.

Established 1858,

MPORTANT FOR ALL LARGE CORPO-
RATIONS aAND MANUFACTURING CONCERNS.—
Buerk’s Watchman’s Time Detector, Capaoie of
conuoling, wilh Jne uLMOS8. accuracy, tne motion of a
watchman or patrolman, as the same reaches different
stations of his boﬂ S-nd for a Circular.
ERK, P. U.B 't 1,051 Boston Mass.
N.B—This de ucwr 18 coverea 0y t U. 8. Patents.
Parties using or selling these lnstrnments without au-
thorite from me wil! be daalt with arcording to law.

*PIVULAUOD

v I ‘M0 X
‘WYHNHNG A °N
2q pue ydueg
B 10} pUdy @4

“[931 A SST[O
-jsag 130 Lue
vy 9011d ssoy 38
PIOS Pue ‘JoqIvIL
9} Ul 189q 8y,

OLD ROLL ED
SHATFTING.

The 1act that this susl..ug woe e g vavol
ftrength, a finer finish, andis truer to gage man any onher
1n uge, renders 13 undoubtedly the most economical. We
#re 8180 Lug 801e Munuiacturers of the CELEBRATED CoL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.,
of the most approved styles. Pricelists malled on ad) pli-

ONES & LAUGHL

cation to E
Try street,2d and 8d avenues, Plitsbargh, Ba.
90 8, Canal st. Chlcsgo.
F‘szocks of tus Snafting in store and for sale by
LLEB DAN FITz Boston, Mass.
KO, PLA(,E 131 Chambers street, N. Y.
PLER E& wmn#a. Milwaukee, Wis.

Gooper s Engme & Mlll Works

MANUFACTURERS OF

First-Class Stationary Engmes

First — With ;ingle slide valve cut-off by lap at X

stroke.

Second—Wlth indexed cut-off valves arranged to close
t any vart of siroke.

Third — Steam ackrted cylinders, fitted with patent

utomatic cut-off valve gear and governor,

guarnnteed to run on 3 1bs. of coal per indl-

cated horse power, or to make barrels

PORTABLE ENGINES, of 8, 10, 0, and 23

Horse Po

IMPR()VED HANGERS COUPLINGS, FOUNTAIN
BOXES AND SHAFTING.

FRENCH BIIRR SPRING GRIST MILLS AND BOLT-
ING APPARATUS.

ClHCULAR SAW MILLS AND F‘IXTURES BOILERS,

MILUL MACHINLRY, CASTINGS,

[c & Smte what 18 wanted and Clrculara lree

Address in full,

%) THE JOHN' COOPER ENGINE M'F'G CO.,

. Mount Vernon, O.

PATENTS

LI'ne pubDlisuers 01 the SOLENIIFIC AMERICAN have
acted as solicttors of patents in the United States and
forcign countries for morethan a quarter of a cen-
tury. More than FIFTY THOUSAND inventors have
availed themselves of their services. All patents se-
cured through this agency receive a special notice in the
SCIENTIFIC AMERICAN, Which frequently attracts pur-
chasers for the patent.

Inventionsexamined,and advice as to patentability free
Patents obtained in the best manner, and with as lit-
tle delay as possible.

Caveats preparcd from either model or drawings,and
filed in the Patent Office at short notice.

Special examinations as to the patentability of inven-
tions made, at the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, $5.

Trade Marks.—The necessary papers for securing
protection to manufacturers and merchants in this
country and abroad are prepared at this office.

Design Patents, for protecting artists and designers
of any new ornamenta work, are quickly and cheaply
obtained through this office.

Copyrights obtained.

Foreign Patents are solicited in all countries where
patentlaws exist. Pamphlets, containing the cost and
full particulars, mailed on application.

Canada Patents.—Cardada 18 one of the best countries
for patents. The cost depends upon the length of time
for which a patent i1s desired. Full particulars by mail
on application.

We shall be happy to confer with inventors, examine
their moaels and drawings, and advise with them as to
obtaining patents without consultation fce. Every
Kind of information pertaining to patents, at home or
abroad cheerfuily given.

Send for pamphlet, 110 pages, containing l1aws and full
directions for obtaining patents. Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,

37 Park Row, N. Y.

BRANOE OFFICE—Corner F and 7th Streets,
‘Washington, D. C.

MORRIS, TASKER & CO.,
PASCAL IRON WORKS: PHILADELPHIA.
TASKER IRON WORKS, NEWCASTLE, DELAWARE.

OFFICE . .. . ...
OFFICE AND WAREHOUSE .
OFFICE AND WAREHOUSE

Coal Gas Apparatus, &c. ?‘We would callthe

Bspecial ttennun to our Patent

THOMAS T. TASKE

FIFTH AND T%%K 1Es‘lv?G‘LS' TREETS. PHILADELPHIA

OLD STREET. NEW YORK.

NO. 36 OLIVER STREET, BOSTON.

Mapufacturers of Wrought Iron Welded Tubes, plain, galvanized, and rubber coated, tor gas, steamm and water,
Laj-Welded Charcoa) Iron Boller Tubes, Ofl-Well Tubing and Casing, Gas and Steam F1ctit gs, Brass Valves and
Cocks, Gas and Steam Fitters’ Tools, Cast Iron Gas and Water Pipe, Street Lamp Fosts and Lanterns, Improved

t Vulcanized Rubber-coated Tube,

STEPHEN P. M. TASKER.

MACHINIST’S TOOLS,

EXTRA HEAV Y AND IMPROVED PATTERNS.
LUCIUS w, l’ ND, MANUFACTURER,

WAREROOME S LIBERTT ST, M. 7.
BF Lathes, Planers, Bormgﬂzlls, Drilisand Gear Cut-
ters a Specialty.

AMERICAN SAW C0.

TRENTON, N. J.

GREAT REDUCTION .~ PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1874.
§#F" Send for new Price List, _&8

TO INVENTORS.
AND MANUFACTURERS

The Managers of the 43d Exhibition of the A merican Institute,
of the City of New York, beg to announce, that the l-xmbnion’
Buildings on 2d and 3d Avenues and 63d and 64th Streets, will be
open for the reception of heavy Machinery August 17th and for
other articles, Au,:ust Slst, 1874. The Exhibition will be formally
opened September 9th,

For particulars, addreul ¢ General Superintendent, American

Institute, I\ew York.'

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

ROPH.

John W.Mason & Co.. 43 Broadway, New York.
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HOUSTON’S PATENT PLAIN, ENCA USTIC,
MAJULICA.
ANDERSON MERCHAN?

TURBINE WATER WHEEL

Simp)~+t, Strongest, Cheapest. Best.
In the test at Holyoke,
1872, the Houston gave fhe
Righest percentage ever
shown in a reliable testand
the highest average re-
sults ever obtained. In
g ractical use it1s everywhere
emonstrating its superior-
ity over all others. Emer-
son’s full report furnished on
application. Send for Circu-

Lo
- MERRILL & HOUSTON
IRON 8,
Beloit, Wiseonsin,

, 244 Pearl St., N.
I~ Circular furnished free.

. N_o Y E.’ -]
MillPurnishingWorks
are the largest in the United States. They make Burr
Mlllstones Portable Mtl1s, Smut Machines, Packers, Mill
Picks, Water Wheels, Pmleys and Gearlng, speclally
adapted to flour mills. Send for catalogue.

J. T. NOYK & SON PRuffale, N. Y.

PORTLAND CEMENT,

From thebest London Manufacturers. For n.la b;
S BRAND, 11
b5 cente,

A Practical Treatiseon Cement furnished ror

S SEE EMERSONS INSERTED TO0THED SAWS
Aes ARE SAME PRICE OF SOLID TOOTHED SAWS.

Wic=- WE WARRANT THEM SUPERIOR TO ALL OTHER SAWS.
S 7€ SEND TOEMERSONFORD & COBEAVERFALLS PA FORA CIRCULAR OF OUR SAW' S . == S

.S
—aA
<a\W

DAMPER AND LEVER
REGULATORS B E s T GAGE C(-CKS8.
MURRILL & KEIZER. 44 Holliday St. Balt.

TETAI <

Worlm:ng Models

And Experimental Macmne Metal, or Wood, made to
order by WRHNEL. 2 Contar 4o N. Y.

EEVER
nms:&%i‘fz,Na 98.

”ﬁYM

GE0.G 0,.,&‘3'

The Most Powerful, and the Only Tight
BUY A Shumng Good Part Gate Turbine ever
dc. Prices of rmall wheels to suit

WAIN Lhe times. Seli\d{[addlgWAIN

North Chelmstord, Mass.

GEORGE BARNES & C0,

Manufacturers, Syracuse, N. Y.

An deutfdhe Crfinder.

Diefe grofie und thitige Claffe unfrer Be-
polferung maden twir befonderd bdarauf
aufmertjam, daf unjre Fivma durd) ihre Ber-
bindbung mit Weihington und ben europdijdyen
Pauptitidten, befondere Bortheile sur Crlan-
gung von in« und auslindifjden Patenten
Bietet.

Seder Crfinder, gleidyviel weldjer Nationalis
tiit angehorig, ift durd) die liberalen Patentges
fetie der Bereinigten Staaten jum Patentidjug
fitr Crfindungen beredtigt. Unfre Firma ift
bereit, geftiist auf 26jdhrige Erfalhrung, deutide
Grfinbder jeber Beit ju bevathen und ju mdgigen
Preifen vafd) und piinftlid) Patente ju erlangen.

Die Deutide Section ift in ben Hinbden
fibiger deutider Jngenieure, ‘uveide in bder
Office  perfonlid)y mit Crfindern verfehren
toerden.

Der ,,Scientific American™ tird in feinen
Sypalten bdie bedeutenderen Erfindungen bes
fpredjen.

Correfpondeny erbeten und prompt beant-
wortet, Pamphlete in deutjher Spradye wers
dent auf Bevlangen franco jugefandt.

Hbdreffives

W & Co.,
,,Scuntzﬁc American” Patent Agentur,

37 Bar? Row,
New ¥ork Citw

®

TANNATE OF SODA,

BOILER SCALE PREVENTIVE—Jos G ROGERS &
Co., Mudison, Ind. Agenc es: R. H. Lee, I'ltusvilie,Pa.;

Owens, Lane & Dyer Mm,hluc Co. SL Lnuxs Mo, whit:
man & Burrell, Litile kalis, N.Y.; Warden, Mclellavd
& Co , Cinefnpatd, O.: H. H. Huarrison, \ashvme Tenn.;

\mzun Rankin dz Co., Fvnnsvllle. Ind.; H. I)udley
Cou man, an Orleans, La.

Machinists’

>

Without Charge,
Forpatene TOOLS,
GEAR WEEELS,J® OF ALL KINDS,

ADDRESS{
KA Piat Hoalding 4S8 N.Y.Steam Engine Co.
$ Mashine, (<N
98 Chambers St.
NEw YoRE

Rifies, Shot Guns, Revalvers

of every klnd Scnd srtambp for I)]us'rated Price List to
Great Western GTUUN WORKYS, Pittsburgh, Pa.

5 I e il e S e g
”-»,. ’s. T B S, .::,. ,,.,.:1’__
7 &y 4 2 =

Aadress JOHN A, KOEBLIVG’S BUNS, manuractur-
ers, Ireuton, N. J., or 117 Liberty St., New York.
Wheels and RHope for conveylng power long distances.
8end for Ctrcular.

REYNOLDS & CO.

MANUFACTURE

Screws & Bolts !

For Machinery of every variety.
ALSO
Bridge and Root Bolts.

—.

clalty. Also, Small Articles & g
for %atemees in grear. numbers, at Rese?

No. 145 Ea.st St., New Haven Conn

© 1874 SCIENTIFIC AMERICAN, INC

= T. V. Carpenter.
Box 718, ‘New York cit y.

C. HENRYHALL& CO., 20 Cortlandt St., N.Y.Cit

THE PULSOMETER.

The simplest, most durable and eftective
STEAM PUMP now in use. Will pump grm
or muddy water without wear or injury t
1ts parts. It cannot get out of order.

Branch Depots:

11 Pemberton Square, Boston Mass,

1827 Market St., Philadelphia, Pa.

59 Wells Street, Chlcago, JU R

South Western Expoamon. New Orleans.
%11 & 813 North Second 8t.. St. Louis. Mo.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B. FRANKLIN, V. P't.  J. M. ALLEN, Pres’t.
J. B. PiErcE, Sec.
Hartford, Conn.

Advertising Agent. Address

Universal Hand Planing
Machine, a labor-saving
invention, attached: to
any vise, to bench with
stand and cbhuck, or to
work itself, set to work
in any direétion in a mo-
ment. Up and down feed

‘0 Tool; reversible self
cross feed. Quickly saves
-t cost in hands of all me-
ral worklog mechanics.
JacoB E. SUITTERLIN|
mf’r,60 Duane St.,N. Y.

Barnes’ Fsoot Glz Steam Power

For the entire {;e ot Scroll Saw-
ing, from the to the Cornice
Bracket, 81in. thick. Every Wood-
worker ghould bave one. Four years
in_market—thousands using them,
Persons out of work, or that have
gare time, can earn with one of
these foot power machines from 40
to 80 cts. per hour. Itisa pleasure to
ruc one.—Say where you saw ihis,
and send for full description to W.
F. &J. BARNES,Rockfora. Ill.; .
BARNES & BRO., 68 Park Place, N.Y

Tmproved Foot Lathes,

Engine Lathes, Small Gear
Cutters, Hand Plarers for metal, Ball
Turning Machines, Slide Rests, Foot
Scroll Saws. The very best. Selling
everygwhere Catalogues free.

- ALDWIN, Laconia, N. H.
Justthe nrtlcles for Artisans or Amateurs

PORTLAND CEMENT

A Practical Treatise on Cement furnished FREE.
8. L. Merchant & Co. 76 South St., New Yerk.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off En;

ne; Lowe’s

Patent Tubular and Flue Bollers; Plain Slide Valve Sta-
tienary, Holsting, and Portable Engines,
%Indso §team, Fuin

ow, Oakum, n,
Agents for Lhe N%W

Bollerl of all
Steam Pumps Mill Gearing, Shafting, & Silk,
Rope Flax,and Hem; Mach'inery.
nven Manufaoturing Co.’s Machin-
ors an Btop-Vn)vu'

OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXXI —NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN ba
to announce that on the fourth day of July,1874,
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