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Improved Scroll-Sawing Machinery.

It is claimed by the inventor of this saw that its construc-
tion renders the machine more durable, effective, and con-
venient in use than has hitherto been the case in machines
of this kind. Our engraving gives a good view of the gen-
eral appearance of the machine, and the nature of the im-
provements may be understood from the description which
follows.

The first improvement we notice is the provision of a brake,
which acts upon the crank wheel on the main driving shaft.
This brake is actuated by the belt shifter in such a manner
that, when the beltis run on to the loose
pulley, the motion of the saw is checked,
and by moving the shifter a little further
than necessary to stop the saw, the brake
is taken off, so that any adjustment of the
gaw may be made while the belt is running
on the loose pulley. This arrangement
saves time in stopping the saw.

Each of the guides for the upper and
lower cross-heads is made in two parts, ad-
justable by setscrews, so that wear can be
taken up on all sides of the bearing surface.

The saw is held in the lower cross-head
by means of two clamping jaws operated
by levers, and a conical wedging «screw,
which, when turned in between the levers,
separates their lower ends, and forces the
jaws together. When released the jaws
are separated by a spring.

‘When the saw is very light and thin,
its upper end is attached to a light cross-
head, as shown in theengraving ; but when
it is desired to saw out a hole, or scroll
work, in the center of a piece, the release
of a latch bolt allows a springto act, which
throws the entire gear above the table back
out of the way into the position shown by
the dotted outlines. After the saw has been
inserted this gear is thrown again into po-
sition to guide and steady the saw.

A system of set screws and clamping
screws enables both the upper and the
lower gear to be adjusted in all directions
for different widths and rake of the saw,
etc., and the center of the table is also made
adjustable for the same purpose, and to sup-
port the work close to the saw.

The upper and the lower gears are
strengthened by iron braces with nuts and
screws, by which the proper degree of ten-
sion is secured and the parts are aligned.

‘When running without the upper cross-
lrzad the saw is sustained by guides at-
tached to the upper gear, which, bearing
against its back and sides, prevent vibra-
tion. Guides to sustain the sides and back
of the saw are also provided on the bottom
of the table. The position and form of the
latter are shown in dotted outline in Fig. 2.
Both upper and lower guides are made adjustable to suit
various widths and thicknesses of the saw.

The wrist pin and ways, as are all the working parts, are
provided with oil cups which keep the running parts well Tu-
bricated.

The number of parts, screw bolts, etc., give an appearance
of complication to the machine, which it does not in reality
possess.

Patent pending through the Scientific American Patent
Agency. For further information address August M. Schil-
lings, 348 West Twelfth street, Chicago, I11.
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Gutta-Percha,

Gutta-percha is similar in chemical propertiesto caoutchouc
The substance itself is the concrete juice of the Jsonandra
percha, a tree belonging to the family of Sapotaceae, which is
indigenous to all the islands of the Indian Archipelago, and
especially to the Malaya peninsula, Borneo, Ceylon, and their
neighborhoods, where immense forests of this tree are found,
yielding juice in abundance. The name percha is given to the
tree by the Malays. As timber it is perfectly useless, but its
fruit contains a concrete edible oil, which is used by the na-
tives with their food. The more striking qualities of the
juice were not unknown to the natives.

Dr. Montgomerie, an assistant surgeon at Singapore, once
observed the handle of a wood-chopper in the possession of a
Malay, which struck him as peculiar. On questioning, he
ascertained that this handle was made of the juice of the per-
cha,which had the peculiar quality of becoming plastic when
dipped in hot water, and regaining its original stiffness and
rigidity when cold. Scarcely fifteen years have elapsed since

hen, and now, who has not, in some form or other, become

practically acquainted with its great services to human inter-
est ?

The purified commercial gutta-percha consists of distinct
portions : The pure gutta constitutes from 75 to 82 per cent of
the mass ; it is milk white, fusible at 150°C., insoluble in al-
cohol, but soluble in ether. The two other constituents are
a white and a yellow resin, which are soluble in boiling alco-
hol. The crude gutta-percha is of a light brown color, much

like the inner coating of white oak bark, and is without elas-
ticity. When divested of its woody and earthy substance, it
becomes hard like horn, and is, according to Mr. Burstall, of |

I

Birmingham, England, wonderfully tenacious. That gentle-
man, referring to some experiments testing the strength of
tubes composed of this material, says: “ The tubes were

three fourths inch bore, the material one eighth thick. They
were tested by the Water Company’s proving pump, with its
regular load of 250 pounds to the square inch ; afterward we
added weight up to 837 pounds, and I wished to have gone to

500, but the lever of the valve would bear no more weight ;
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we were unable to burst the pipe.” Mr. Andrew Roberison,
of Stirling, Scotland, says: ‘ For, although our pressure is
perhaps the greatest in the kingdom, being upwards of 450
feet, not the slightest effect could be discovered on the tul:e
or joints, while the same pressure on our leather hose sirds
the rivets in all directions.”

Gutta-percha is a tough, inelastic substance, which, at crdi-
nary temperatures, retains any shape which may have i:cen
impressed upon it ; below 212° it becomes so soft that it can
be molded like wax, and may be employed for taking casts,
etc., since it will copy the finest lines with fidelity.

One of its most valuable propertics, cs-
pecially as regards manufacturing of tele-
graph cables, is that it will weld to-
gether while soft, provided that the sur-
faces are quite free from any film of
moisture. Below 113° Fah., it becomes
hard again. When rubbed it becomes
negatively electric, and, in its dry state, it
is an insulator of electricity.

Its uses are not confined to covering
wires for telegraphic purposes. Almost
daily new and useful applications are
thought of. Gutta-percha water-proofing
material, tubes for conveying gas and
liquids, bands for driving machinery are
hardly novelties. and, on the whole,is a
substitute for leather its use seems to le-
come more and more expanded. The pe-
culiar volatile oil contained in gutta-percha
is essential to its good services. This oil is
expelled by exposure to the air and nrore
readily by overheating. The effect ot
such escape is, that the material becomes
brittle and cracks. This, then, is one of
the points which claims the particular at-
tention of the manufacturer. The plas-
ticity of the gutta-percha must be pre-
served by retaining this volatile oil. When
once submerged, the danger of losing it
is almost nil. Under such circumstances
the oil andthe gum last unimpaired for an
indefinite time. We hear little or noth-
ing about spontaneous deterioration of a
gutta-percha coating in the case of deep-sea
cables,and this, in addition to its compara-
tive cheapness, gives it an advantage over
india-rubber which it would be difficult to
overcome.

Its behavior in the presence of chemi-
cals is somewhat similar to that of india-
rubber, with some essential exceptions:
Gutta-percha is quite insoluble in water ;
it is not attacked either by Stockholm tar
or by linseed oil. Benzole, chloroform,
carbon disulphide, oil of turpentine, anu
the essential oils generally, dissolve it
rapidly. It melts at a moderate heat,
According to Mr. G. Williams, it is decom
posed beyond this point, yielding hydro
carbons identical with those eliminated from the caoutchouc.
Solutions of the alkalies are without effect upon gutta-per-
cha; the same is the case with hydrochloric and dilute hy-
drofluoric acids, as well as the dilute acids in general. Con-
centrated nitric acid, however, and oil of vitriol attack it
readily and disintegrate it ; the former rapidly, the latter
more gradually. There is one peculiarity in guita-percha
which, for many purposes prevents its adaptation. It always
retains a certain degree of porosity, which allows the slow
transudation of liquids through its pores.— Electric Telegrapl
and Railway Review.

— ——> C———
THE RISTORY AND KORTIFICATIONS OF METZ,

This old-fashioned town, twenty-four miles from Nancy, the
capital of the old Duchy of Lorraine, and two hundred and
twenty-eight from Paris, is the capital of the Department of
the Moselle, and, what is more, a first-class fortress, the seat
of a bishopric, and the head-quarters ot a military division.

The Romans, who always trod heavily, left deep footprints
here. Six of their great military roads met at this spot
They called the place, surrounded by vine-clad hills, Divodu-
rum, but from the half German tribe known as the Medio-
matrici, the name of the strong fort on the Moselle became
corrupted, about thefifth century, to Mettis, from whence it
slid easily down to Metz, or Mess, asit is now pronounced.
Gray old Roman walls remain here and there, and therc are
fragments, near the southern outworks, of an amphitheater
and naumachia for sham sea fights,and a great aqueduect
once stalked away southward, of which seventeen gigantie
arches still remain out of one hundred and sixty-eight, to
frame the pleasant landscape at Jouey, on the Moselle, cigh
kilometers off.
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Metz was a good deal troubled about A.D. 70, by some riot-
ous troops of that wild boar, Vitellius, and in 452, when it
had quite forgotten those troubles, by Attila, whose Huns
sacked, burned, and destroyed everything portable, consum-
able, and destructible. At the death of Clovis, the city be-
came the capital of the kingdom of Austrasia, and later, the
capital of Lorraine. In 988 it was made a free imperial town,
and became a self-supporting neutral fortress on the border of
Charlemagne’s old domains.

Metz played an important part in the wars between the
daring Maurice, of Saxony, and his crafty enemy, Charles the
Fifth. The French, as allies of Maurice, marched into Lor-
raine in 1552, and took Toul and Verdun. The Constable
Montmorency, having artfully obtained permission to pass
through Metz with a small guard, so quibbled about the word
“small,” that he introduced troops enough to capture the
strong city: Charles almost immediately alvanced to be-
siege Metz, to which Francisco of Lorraine (that young Duke
of Guise, who afierwards tobk Calais from the English), had
already been sent by Henry the Second to direct the opera-
tions of its sixty-six thousand inhabitants. This brave, sa-
gacious, and ambitious prince had brought with him Condé,
several princes of the blood, and many noblemen of rank, as
volunteers to aid in the chivalrous defense against one hund-
red thousand Germans.

The duke found the town in a confused and helpless state.
The suburbs were large, the walls, in places, weak, and with-
out ramparts. The ditch was narrow, the old towers stood at
too great a distance apart. He at once ordered the suburbs to
be pulled down, without sparing the monasteries or churches,
not even St. Arnulph, where several French kings had been
interred, the holy robes and sacred bones being, however, all
removed in solemn processions. The duke and his officers
labored with their own hands in pulling down the old houses
that impeded the fire from the walls. The magazines were
filled with provisions and military stores, the millsin the
nearest villages burnt, and all the corn and forage removed
or destroyed. The young duke got up such an enthusiasm in
the town that the people began to long to see the Spanish
banners approaching, and the moment the Duke of Alva and
the Marquis of Marignano, Charles’ generals, appeared, the
Metzers attacked the vanguard with great succees. The gal-
lies of the French were so hot and incessant that the duke
had, indeed, to frequently hide the keys of the gateto pre
vent the young French gallants, his companions, too rashly
and too frequently exposing their lives. Behind every breach
made by the German cannon new works sprang up like hy-
dras’ heads. Charles, against the advice of his generals, for
it was now October, determined to press the tedious siege on
through the winter, in spite of the incessant rain and snow.
He himself, though ill with the gout. was brought from
Thionville, to Metz to urge forward the batteries. Provisions
now became scarce, for the French cavalry were cutting off
the convoys, and disease was spreading among the Italians
and Spaniards, who suffered from the climate. Charles, mad-
dened at the delay, ordered a general assault, but the dis-
couraged army, seeing the troops of the enemy eager for the
combat, refused to advance, and the emperor, swearing they
did not deserve the name of men, retired angrily to his quar-
ters. Charles then tried the slower but more secure way of
sapping ; but the Duke of Guise sunk counter mines, and
everywhere stopped his advance. After fifty-six days before
the town, the emperor at last reluctantly consented to re-
tire. Thirty thousand:men had fallen by the enemy’s steel
and lead, or by the invisible sword of the pestilence. The
French, when they broke out of Metz, found the imperial
camp full of the dead and dying.

“Inow perceive,” exclaimed the emperor, bitterly, ¢ that
Fortune resembles other women ; she leaves the old for the
young.” .

The old Porte des Allemands, on the east of the town, still
bears traces of thecmperor’s cannon shot.

Metz is built on a flattish spot, at the junction of the Mo-
selle and Seille, and was fortified by the most subtile art of
Cormontaigne and Vauban, Louis the Fourteenth’s great en-
gineers, and strengthened by all the ingenuity of Marshal
Belleisle. It is caiculated that its nine gates and drawbridges,
its citadel commanding the river, its threatering double
Couronne and Belle Croix forts, built in 1728-31, and its sev-
enteen bridges, would require one hundred and twenty thou-
sand men to encircle it in anything like a grip that would
crush its life out.

This city, which was finally secured to France by the peace
of Westphalia, in 1648, is worth the plundering. Blucher,
who smacked his lips at the goldsmiths’ shops of London,and
exclaimed : “ Here’s for plunder!” would have reveled in
Metz, which is quite a commercial center for the departments
of Moselle, Meurthe, and the Ardennes. Its blouses make
brandy and vinegar, gunpowder, cannon, saltpeter, leather,
cotton yarn, military hats, musling, beet-root sugar, chicory,
nails, hardware, cutlery, buttons, glue, lace, brushes, flannels,
pins, and combs. Nothing comes amiss to them from an 18-
pounder to a 10-penny nail. As a commercial town, Metz
never recovered the revocation of the Edict of Nantes, and it
has now twenty thousand inhabitants less than it had in the
time of Charles the Fifth.

In every way Metz is military. Itsroyal gunpowder facto-
ry, on an island in the Moselle, produces nearly the best pow-
der in France, and plenty of it is now being experimented
with on the banks of the Szille. Its military hospital, large
and airy, was built by Louis the Fourteenth, for fifteen hun-
dred men, but it will hold eighteen hundred. I isa noble
building, in two ranges, and will soon, we fear, echo with the
groans and shrieks of mutilated men. Metz is also naturally
proud of its school of military engineering for young officers
from the Polytechnique. It is attached to the arsenal, once

part of St. Arnauld’s Abbey, and boasts a choice library of ten
thousand volumes, besides charts, mape, and original manu-
scripts of Vauban. There is also a sister establishment, a
regimen:al school of artillery, a handsome building, com-
pleted in 1852. If the Prussians should happen to enter Metz
at the rear of the French, they will not forget to visit the
arsenal with its round Templars’ chapel of the Tenth Century,
for there are eighty thousand stand of arms there, and, what
is more in the Prussian way,a bronze culverin, called the
Vogel Greif, a trophy from Ehrenbreitstein, in 1799. It is fif-
teen feet long, and is seventeen inches wide at the muzzle ; it
weighs twenty-eicht thousand seven hundred and seventeen
pounds, and carries shot one hnndred and seventy six and a
half pounds weight. That gun would certainly roll back to
Germany. It was cast for Richard of Griffenclau, an elector
of Treves. Metz has also several large barracks and maga-
zines—one of the latter in the ex-abbey of Clement, built by
some Italian architect in the Sixteenth Century—and being
very military,the town adores the memory of its distinguished
native Marshal Fabert, a high-souled man, whose statue you
are taken to see in the Place Napoleon. Metz is the strongest
fortress in France except Strasbourg.

There have been enthusiasts who, forgetting Amiens and
Chartres, have pronounced Metz cathedral as the most perfect
Gothic work on the Continent. It is certainly beautifully
light. and its spire shoots up like a fountain above the forest
of carved peaks and fretted pinnacles below. Begun in 1014,
by BisHop Thierri, the ghost of that worthy prelate remained
restless and repining till 1546, when it was finished. So, after
all, even Catholic zeal had its cold fits. The vergers tell you
it is three hundred and seventy-three feet long, and that the
gpire is of the same hight. The nave is fifty-one feet wide
and one hundred and nine feet high. The great stone ark is
pierced with innumerable port-holes, and these windows were
filled, in 1526, by Busch,of Strasbourg with rich stained glass,
just in time before the art became lost. Its beautiful open-
work spire, light, as if carved of wood, carries an enormous
bell, the very palladium of Metz, weighing about twenty-
eight thousand, six hundred pounds, and called La Mutte.
The font, called the Cuve de Cesar, is probably an old Roman
tomb. The chief curiosities of the cathedral are the stone
thrones of the early bishops, two processional crosses of the
twelfth and fourteenth centuries,an embroidered red silk cope,
said to be Charlemagne’s,and a dragon of pasteboard and can-
vas, formerly used in street processions, and called Le Gracel-
li. People who want to see the walks and gardens of the es-
planade, or the strong redoubt, called Pate, which can be
turned into an island by closing the sluices on the Seille,
should mount the cathedral spire, first ascending the cleres-
tory gallery to see the stained glass and the flying buttresses.
The view of Metz from the spire is a fine one.

The part of the town on the left bank of the Moselle is
flat, but that on the right bank rises up fro.n the river like
the side of an amphitheater; the quays form handsome ter-
races, and are linked by innumerable bridges; the acacia
trees on the esplanade wave green and fresh to the sight.
The Metz people think, with some reason, that few European
cities can boast such a riverside view. The French ar« proud
of the town as the center of defense for their German frontier
between the Meuse and the Rhine.

Like most old cities, cramped by fortifications from- the
earliest times, Mctz has narrow streets and lofty houses.
Buildings that could not grow in width shoot up into the air
like overcrowded saplings in a plantation.

All about Metz there are relics of past wars. Duroc was
born at Pont & Mousson ; Thionville was once besieged by
the great Condé; near Sierck was the camp thrown up by
Vauban,'n which Villarsarrested the progress of Marlborough.
Longwy has been twice taken by the Prussians, and who can
tell what scenes Metz may not witness before these lines are
in the hands of the readers of this journal ?— AW the Year
Round of Aug. 7.

———
DEEP-SEA EXPLORATION---HOW SOUNDINGS ARE OB-
TAINED,

[From the Student].

The first point to be determined in the exploration of what
are often called the “ fathomless abysses” of the ocean, is
their actual depth. This, it might be supposed, would be
very easily ascertained by letting down(as in ordinary sound-
ing) a heavy weight attached to a line strong enough to draw
it up again, until the weight touches the bottom; and then
to measure the amount of line it has carried out. But this
method is liable to very great error. Although a mass of
lead or iron thrown freely into the water would continue to
descend at an increasing rate (at least until the friction of
its passage should ncvtralize the accelerating force of gravity),
the case is quite altered when this mass is attached to the
end of a rope, of which the immersed length increases as
the weight descends. For the friction of the rope comes to
be 8o great when a mile or more has been run out, as serious-
1y to reduce the rate of descent of the weight, and at last
almost to stop it ; and as the rope will still continue to de-
scend by its own gravity (which, when it is immersed, con-
siderably excceds that of water), any quantity of it may be
drawn down, without the bottom being reached by the weight
at its extremity. Further, if there should be any motion,
however slow, in the water through which it passes, this
current acting continuously against the extended surface
presented by the rope, will carry it out into an almost hori-
zontal loop, the length of which will depend upon the rate
of the flow and the time during which the rope is exposed to
it. Under such circumstances it is impossible that the im-
pact of the weight upon the bottom, even if it should really
reach it, can become perceptible above ; and thus the quantity
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of rope which may have run out affords no-,gjcation of the
actual depth of the sea-bed beneath the surfac. Hence all
those older soundings which were supposed to jngtify the
statement that the bottom of the ocean is not less in jome
places than six or eight miles from the surface, or may e
even absolutely fathomless, are utterly unreliable; and no
value can be attached to any of these that exceed a few hun-
dred fathoms.

Various methods have been devised for obtaining more
correct measurements ; but it is not worth while to describe
any, save such as have stood the test of experience ; and there
is now a general agreement as to the principle on which an
efficient sounding apparatus should be constructed, although
there are several different arrangements for giving to it
practical effeet. The principle is that regard should be had
in the first instance, not to recovering the plimmet, or
“ginker,” which is a matter of quite subordinate considera-
tion ; but to securing the vertical direction of the line to
which it is attacked, so that the measurement of the amount
run out may give as nearly as possible the actual depth of
the water through which the sinker has fallen.

The earliest mode of sounding on this principle was a very
simple one. A cannon-ball is attached to a reel of twine, of
known length, made to turn very easily ; the shot being let
go, and allowed to descend as fast as it reels off, reaches the
bottom with the least possible impediment ; and a breaking
strain then being put on the line, the depth is estimated by
subtracting from its entire length the portion still remaining
on the reel. This method, however, has not been found to
answer in practice. For if the line be not strong enough to
allow of being put strongly on the stretch, it cannot com-
municate the shock of the impact of the cannon-ball upon
the sea-bottom ; and its wants of tension renders it liable to
be acted on both by gravity and by ocean currents, to such a
degree that it continues to run out indefinitely, long after
the sinker may be supposed to have reached the bottom. It
is an additional objection to this method, that even if it could
be worked in such a manner as to give true results, these
data would be far from satisfactory ; since we desire to know
not merely the depth of the ocean-bed at various points, but
the nature of the bottom ; in addition to which it has now
become a matter of essential importance to ascertain the tem-
perature of the bottom-water ; while it is also desirable to
obtain a sample of that water, for determing the composition
of the gases as well as of the solid matters which it holds
in solution.

For the attainment of these objects, it is now found expe-
dient to adopt the following plan: The sinker is connected,
not with the line itself, but with an apparatus which is so
constructed as to detach it when it touches the bottom ; and
the line is made sufficiently strong, not only to bear a con-
siderable tension as the weight descends, but also to pull up
the carrying apparatus, with any instrumentsattached to it,
when the weight has been left below. The shock of its im-
pact against the bottom, even at a depth of three miles, can
then be distinctly recognized by a practiced hand; and as
a line of the required strength can be made small enough to
run out very easily, its vertical direction can be pretty well
secured, even at great depths, if the operation be carried on
by an officer of ability and experience. For work of this
kind, a steam vessel has a great advantage over a sailing
vessel ; since the former can be much more readily kept
directly over the line of vertical descent, so as to obtain that
true “ up-and-down” sounding which is required for the cor-
re-t estimation of the depth.

The nature of the bottom is ascertained in ordinary shallow-
water sounding by the examination of the small sample that
may adhere to a lump of tallow introduced into a hollow at
the bottom of the plummet. But for deep-sea soundings ib
is desirable to employ some arrangement, whereby a larger
sample may be brought up without any admixture of tallow;
and for doing this, various contrivances have been devised.
When the depth docs not exceed 1,000 fathoms, so as to per-
mit the use of an ordinary cylindrical deep-sea lead, weighing
one hundred pounds, which can be pulled up again by the
line, nothing is more simple and effective than a conical cup
attached bencath this, having a circular lid so fitted as to
fall down and close it when an upward movement is given to
the lead. For if the cup should penetrate into sand or mud, it
fills itself with this before the lid falls down ; while the
subsequent closure of its mouth prevents its contents from
being washed out, while the lead is rising to the surface.

During the sounding voyage of the Bull-dog an apparatus
was devised by Dr. Wallich, which, as having been subse-
quently much employed by Swedish explorers of the deep
sea, merits special notice. This is constructed somewhat on
the plan of a bullet-mold ; t wo hemispherical cups, which are
kept apart while the apparatus is descending, being brought
together by a spring which comes into action when the sink-
er detaches itself on reaching the bottom, so that a sample of
the mud or gand into which they may have penetrated is in-
closed between them. This “ Bulldogsmaskinen,” as it wag
termed by Prof. Sars, has been very effectively used for ob-
taining not merely samyples of any deposit covering the sea-
bed, but also specimens of the animal life which it may sup-
port. It is obvious, however, that the information it can
afford in regard to the latter must be very limited in com.
parison with that obtained by the use of the dredge ; since
the forceps can only inclose what happens to lie between
them at the spot which they strike.

The sounding instrument now preferred in the British
gervice is known as the “ Hydra” apparatus; having been
devised by Capt. Shortland, of Her Majesty’s surveying ship
Hydra. It consists of a strong tubular rod, furnished with
valves that open upwards, so as to allow the water to stream

through it freely in its descent, while the mud or sand into
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which the tube is forced on reaching the bottom, is pre-
vensed by their closure from escaping. This is loaded with
senkers ; which are masses of iron, each weighing one hun-
dred pounds, having the shape of a cheese, with a perforation
in the middJe for the passage of the rod. One, two, or three
of these sinkers may be hung upon it, in such a manner as to
rest securely on their support while the apparatus is descend-
ing, but to fall off as soon as the rod strikes.

In the recent Porcupine expedition, the one hundred-povad
deep-sea lead with a conical cup was employed for sounding,
when the depth was not supposed to exceed 1,000 fathoms.
Forsoundings between 1,000 and 1,500 fathoms, the ¢ hydra”
apparatus with two sinkers was employed ; and for depths
greater than 1,500 fathoms, three sinkers were used. The
line to which these were attached was specially made for
the purpose, of the best Italian hemp ; and although not
thicker than an ordinary lead pencil, it bears a strain of
twelve hundred pounds. It was allowed to run out as fast as
the weight would carry it down, a moderate strain being
kept upon it; and was reeled in by the donkey-engine pro-
vided for working the dredge. ’

The following particulars of the deepest sounding taken
in the expedition will be interesting ; since, though not the
deepest on record, it is one of the deepest yet made which is
thoroughly reliable, having been taken with the most perfect

appliances, and managed by an officer of the greatest skill,

and experience, to whose practiced hand the shock of the
arrest of the weight at the bottom was distinctly perceptible,
though this took place at a depth of nearly three miles:

Fathoms. Time. Fathoms. Time. Fathoms. Time.
Min. Sec. Min. Sec. Min. Sec

100 0 45 900 1 22 1,700 1 37
200 0 40 1,000 1 B 1,800 1 47
300 0 45 1,100 1 2 1,900 1 4
400 0 55 1,200 102 2,000 1 o
500 0 50 1,300 1 8 2,100 1 4
600 1 00 1,400 1 3R 2,200 1 55
700 1 09 1,500 1 R 00 1 59
800 0 59 1,600 1 3 2,435 1 R

The whole time occupied in the descent was thirty-three
minutes, thirty-five seconds; and the rate at the end was
about one third of the rate at the commencement, the re-
tardation being on the whole very regular. The reeling-in,
which required great caution in order to avoid putting an
undue strain on the line, its friction resistance being much
greater than the weight it carried, occupied two hours two
minutes. The pressure exerted by thewater of the ocean upon
whatever is submerged in its abysses, may be readily calcu-
lated when the depth is known. The weight of a column
of sea-water, one inch square, is almost exactly a tun for
every 800 fathoms of its hight; and consequently the press-
ure upon the bottom at 2,435 fathoms depth is rather over
three tuns upon every square inch. This, however, has but
very little effect upon the density of the water; for the com-
pressibility of water is so slight that even the pressure just
mentioned would certainly not reduce it by one fortieth of its
volume, or produce an increase in its density equaling the
difference between salt and fresh water. The popularnotion,
therefore, that a mass of iron or lead thrown into the sea
would encounter so rapid an increase in density of the water
through which it sinks, that the deeper strata of the liquid
would equal, or even exceed, the metal in density, and would
thus hold it in suspension or even buoy it up, is altogether
unfounded. )

Not less unfounded are the statements that have been
put forward upon professedly scientific authority, as to the
effects which such pressure must exert upon any substances,
whether mineral or organic, that may be exposed to it.
Thus it has been asserted in an “ Advanced Text-Book of
Geology,” that “at great depths, sand, mud, and all loose
débris will be compressed and consolidated ;” as if these sub-
stances were being squeezed in a Brahmah press, which
should force out all their liquid, and bring their solid parti-
cles into the closest possible ccntact. The fact, now ascer-
tained beyond all doubt, that sand or mud retains its ordinary
condition at a depth of nearly three miles, under a pressure
of more than- three tuns on the square inch, is perfectly ac-
cordant with the Iaw of fluid pressure ; for as such pressure
acts equally in all directions, it will be exerted just as much
in forcing in water between the solid particles as it is in
pressing these particles together ; and thus an equilibrium
being uniformly maintained, the loose sand or mud of shallow
water would remain absolutely unchanged in its condition, to
whatever depth the bottom might subside. The same prin-
ciple will be hereafter shown to apply to the case of animals
whose bodies are composed of solids and liquids slone ; such
animals being able to ““live, and move, and have their being”
under the enormous pressure just mentioned, in virtue of its
uniformity of distribution. The case is quite different, how-
ever, in regard to substances containing air; for this, under
great pressure will either be forced out, or be reduced to ex-
tremely small proportional dimensions, its place being taken
by liquid. Thus it has happened that a boat having been
dragged cdown by a whale to great derths, the wood of which
it was made sank in water like a stone, and this not only
when it was first recovered from the sea, but for a long time
afterwards. And in like mannernot only the bodies of air-
breathing animals, but those of fish provided with swimming
bladders would undergo great changes in size and form when
submerged to great depths, owing to the extreme reduction
in the bulk of their cavities.

el M et
Albrecht Von Graefe.

The American Journal of Pharmacy, for September, pays
the following tribute to the late Dr. Von Graefe, who was
known by many in this country who visited Europe to receive
treatment at his skillful hands.

“This celebrated physician and oculist, whose recent death

is announced in the journals, was born in Berlin in 1825, and
was the son of an eminent surgeon. After finishing his aca-
demic studies, he spent some time in England in company
with Prof. Donders, of Holland, and returning to Berlin es-
tablished the Ophthalmic Hospital now so celebrated. In
1853, in connection with Arlt and Donders, he founded the
Archiv. fiir Ophthalmalgie, to which he continued to his death
an active contributor. His greatdiscovery was that glaucoma,
or disorganization of the eye ball, could be arrested by iridec-
tomy. ZT7e Lancet says of him: ‘ There can hardly be, either
in Europe or America, a community of 10,000 persons which
does not contain at least one individual who is in the enjoy-
ment of vision that has been preserved by iridectomy, and
who, if Von Graefe had not lived, would now be unable to
see the sun.’ As a physician he owed much of his success to
a combination of suavity and firmness of manner, and, like
Simpson, was followed to the grave with profound regret by
a wide circle of friends and patients.”

—_——————————
THE ARTISAN IN DENMARK SPAIN, PORTUGAL AND
GREECE,

Shakespeare’s line,
“ Something is rotten in the state of Denmark,”

might be fittingly prefixed to Mr. Strachey’s report, which
‘paings the Danish operative’s position in anything but bright
colors—a thing not to wonder at if it be true that nine out ot
ten old workmen have to go to the parish for relief. The
Dane is better paid than the Swede, but he has fewer oppor-
tunities of bettering himself, most masters being their own
foremen. The numerical proportion of men to masters in
Denmark is a curious one, in Copenhagen there being only
thirteen men to every ten masters, while in the country at
large there are actually ten masters to every two journey-
men! The hours of labor are long, extending from twelve
or thirteen up to fifteen hours, with half time on Sundays.
Thanks to some philanthropic capitalists some half dozen
Jbuilding societies have been started with tolerable success,
although those for whese benefit they are intended have not
displayed any over eagerness to take advantage of them.

In the capital the workman is contented to live in the back
part of a several storied house, generallyin a cellar or half
underground room, opening upon a dingy court nine or ten
feet square. Light and ventilation are limited, and the win-
dows are generally kept clesed to exclude the effiuvia from
the latrines and gutters, which render Copenhagen almost
unmatchable for general and special smells. Single men
share a reom between them. Family men live in unfurnishd
lodgings, consisting of two rooms anda kitchen, often get-
ting their rough furniture upon hire.

Victuals are cheaper than. in England, but the quality is
not so good, first-rate meat being unobtainable at any price
in the capital itself, where the workingman’s daily expendi-
ture is estimated at thirty-six cents a day. His clothing, that
is, what is indispensable, costs bim from $15 to $20 a year;
but as he is anxiouas to pass for a gentleman on Sundays and
holidays that amount hardly suffices.

With one thing and another it is calculated that the Dane
cannot well subsist upon less than five dollars a week, which
the majority of working men cannot earn ; and even this cal-
culation is founded on the assumption, that his wife, if he
has one, supports herself and children, although she cannot,
in ordinary cases, make more than a shilling a day and her
food. Some do contrive to save, it is true. Of 16,786 depos
itors in the savings banks, in 1866, 1,265 were operatives ; but
a sum of $250 is looked upon as enormous for any artisan to
accumulate by the time he reaches his fiftieth or sixtieth
year.

A competent authority in Denmark wishing to illustrate
the disinclination of the Dane to provide for <a rainy day,”
observed: “ Where one Danish workman saves a dollar the
Englishman saves fifty dollars.” Trades’ unions are un-
known in Denmark, and strikes almost so, only three having
taken place since 1848. The Dane is more sober and more
moral than the German, but neither so frugal nor so indus-
trious; he has yet to learn the meaning of the word work.
Like the German he enjoys the benefit of an admirable gys-
tem of obligatory popular education, and has an excellent
cheap press; but he only supplies an illustration of a truth
that cannot escape any one who peruses the reports from
which we have drawn our information ; namely, that in man-
ual as in more intellectual occupations something besides
education is requirrd for the achievement of superiority.
With all his advantages in the way of instruction, neither
Dane, Swede, nor German can turn out such work as the
Frenchman and Englishman.

It is customary in some parts of Russia to place a board at
the entrance of a village to inform travelers how many men
and oxen it can boast, but the fairsex are not thought worthy
of enumeration. In the countries of Southern Europe, the
industrial population would seem to count for as little as the
women in Russia, if we may judge from the difficulty in ob-
taining any information respecting them and their belong-
ings.

After waiting four months for information promised by the
Spanish officials on the subject, Mr. Ffrench was coelly told
no data could be procured, so he was compelled to prosecute
his inquiries in private quarters as best he could; conse-
qently his report is confined to three provinces—those of Cat-
aluna, Valencia, and Andalusia. The principal industry of
the first-named province is the cotton manufacture, employ-
ing some 110,000 men, women, and children ; while from 15,-
000 to 18,000 hands are engaged in flax, silk, and wool fac-
tories, in which weavers and spinners earn upon an average
from $3 to $4 a week.
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Barcelona is the chief seat of these trades, but there is a
growing tendency to carry them away into the interior of the
province for the sake of convenient water power, a tendency
which the striking propensities of the Barcelonese makes
stronger every day. The operatives of that city live in single
rooms in “ barracks” built by speculators for the purpose ;
but in the villages the artisans often occupy small houses;
but in all cases their domiciles are poorly and scantily fur-
nished.

In Valencia it is the rule to work from sunrise to sunset,
with a half hour’s breakfast and a two hours’ dinner-time.
The following is the scale of weekly earnings in the differ-
ent handicrafts—we quots those only of the first-class work-
men—masons, carpenters, smiths, saddlers, tailors, and cigar
makers, about $4 ; shoemakers, a little less (women, $1-25);
hatters, $5:25; fanmakers, $625 (women a little less than
$2). Silk weavers can barely earn $2 50 a week ; and seam-
stresses working at their own homes make from $125 to
double that amount. Luckily they are not expensive feed-
ers, their two meals of breakfast and dinner being composed
—the first of dried ‘cod or tunny fish, bread, capsicums, fruit,
and red wine ; and the last of a thick soup of rice, beans, par
snips, and olives. This fare is meager enough, but sumptu-
ous compared with the gaspacho—a cold soup of slices of cu-
cumber and bread in vinegar and water—that forms the prin-
cipal support of the Andalusian laboring classes.

The lower order of working men are described as lazy, ex-
citable, proud, and independent. It is perhaps creditable to
them that they can be independent upon less than $2:25 a
week ; but the better paid artisans, who earn from $2-75 to
$6:25, according to their ability, are more immoral and more
irregular in their habits. Their dwellings are small, poor,
and uncomfortable ; three or four families usually inhabit the
same house ; contracts between tenant and landlord are made
for a period of two or three years, but the agreement is not
worth rauch, as workmen leave their service at a moment’s
notice, and of course have often to leave their lodging at the
same time.

In Portugal there is a pretense of registering statistics re-
specting the industries of the country, but these records are
made by the parish regedors, who does the business gratui-
tously, and generally contents himself with making a suffi-
cient number of random notes to satisfy official formality
According to the Portuguese authorities wages vary from
month to month in every town and in every trade, ranging
from twenty cents to $1'30 a day; unofficial information
places the maximum at 874 cents a day. Artisans are, as a
rule, badly lodged.

Trades’ unions are unknown, and strikes of rare occurrence.
If the workmen are not very highly paid, they earn enough
fortheir wants, which are few, the Portuguese being -a quiet ,
tractable, sober fellow, who works his six days a week, and
knows no such saint as St. Monday ; nevertheless, it must be
owned that, quiet and peaceable as hé usually is, when there
is no work to be got he is sometimes roused into something
very like rebellion.

It would be strange indeed to find industry of any sort in
favor in a land whose political leaders pander to brigandage,
if they do not share its spoils. The poet, with the license al -
lowed his craft, may extol

“ The isles of Greece, the isles of Greece !
‘Where burning Sappho loved and sung ;
‘Where grew the arts of war and peace,
‘Where Delos rose, and Pheebussprung ;

but the mountains that still look upon Marathon, if moun -
tains have feelings, must look down with contempt on the
degenerate race that make the once proud name of Greek a
byword and reproach. In Greece the natural resources of the
country are left undevelop-d, manufactories are few and far
between, and commercial activity scarcely exists.

Those Greeks who possess energy and intelligence betak
themselves to othe¢r countries, and seldom return to thei
own, even when success has given them all the wealth they
desire. Capital, consequently, is scarce in Greece, lavor lan-
guishes accordingly, and the artisan class is very limited in
numbers, and is never taken into account by native statisti-
cians.

‘What artisans there are live in one or two roomed earthen-
floored houses, with doors opening upon dirty little courts,
and windows for the most part destitute of glass, cleanliness
and comfort being unconsidered trifles. The rents of these
places range between $175 a month and double that sum,
whole families accupying a single room. The highest wages
earned are earned by house decorators, who make about $6 a
week ; carpenters and masons get $525; barbers, $4:25 ;
weavers and watchmakers, a little over $3; blacksmiths, a
little over $2:50 ; tailors, $2:15 ; bakers, $1:63. These are the
maximum rates; but in all trades payment is reckoned by the
day, and as, thanks to the numerous holidays kept by the
Greek Church, there are only two hundred and sixty-five
working days in the year, considerable reduction must be
made in the earnings of the Greek artisan. Fortunately food
its cheap, such meat as is to be had, costing less than ten
cents a pound, bread, three cents, and the resined wine in
which he delights, but four cents per quart; a very small
quantity of food suffices to sustain life in such a climate, and
the want of warm ¢lothing and fuel is rarely felt. As a rule,
engagements between masters and men are not binding,
both parties holding themselves free to break them without
any warning. Apprentices are, however, bound to serve out
their indentures, in some cases paying for their training, in
others working without pay, and sometimes receiving a small
wage ; but in almost every case they are boarded and lodged
by their masters, for whom they not unfrequently have to
perform the duties of servants,—Chambers’ Journal,
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Improved Clothes Dryer.

Probably in no department of invention have more devices
been made and patented than in that pertaining to the wash-
ing and drying of clothes. Of clothes-dryers there have been
many, but the one illustrated herewith has conveniences and
advantages which the inventor claims places it in the front
rank of this class of devices.

The objects sought to be obtained are the placing of the
goods entirely out of the way, while they are at the same time
kept in the warmest stratum of air in the room—that at the
top. Thijs is accomplished in the simplest possible manner.
Bars of wood, turned round and handsomely finished, are so
suspended by cords and pulleys that theyare drawn up or let
down, as desired, always keeping parallel
with the ceiling, only a single cord for each
bar being seized by the hand in performing
this movement. When the bars are drawn
up to the ceiling they are held until wanted
by rings attached to the ends of their re-
spective cords, the rings being placed over
suitable knobs, as shown.

The rods are from eight to twelve feet in
length and one and one-half inches in diam-
eter, the cords being three-eighths of an inch
in diameter. The apparatus can not only be
made cheap but ornamental in appearance,
and will take the place of the ordinary
clothes-horse.

Patented, through the Scientific Ameri-
can Patent Agency, June 28, 1870, by Asahel
H. Patch, of Hamilton, Mass., who will sell
the entire right, and who may be addressed
for further information.

Preparation of Birds and Small An=-
imals for the Cabinet.

H. W. Parker cemmunicates to the Amer-
ican Journal of Science and Arts the follow-
ing, upon the use of carbolic acid in the
preparation of cabinet specimens :

“ Thefollowing methods, carefully studied
for two years, with results noted, are re-
commended for the saving of birds in warm
weather until the operator finds time to skin
them; for the permanent preparation of
drawer specimens, where the student needs
a large series of individuals to determine
the variations and limits of species; and
for mounting small birds, at least as tempo-
rary representatives, when neither the time
nor the expense involved in the old methods
ean be afforded.

The viscera are removed, to effect which
neatly the legs are pinned widely apart, and
a paper several times folded is pinned over
the tail in the direction whither the viscera
are drawn out. With proper care, the sex
is readily observed. A wad of cotton ab-
gorbs the fluids remaining in the cavity.
The leg is then grasped close to the body,
and a knife or wire is introduced into the cavity and run
down into the flesh ofthe leg, working the instrument around,

but not so at to break theskin. For a small bird, five to ten"

drops of the commercial fluid preparation of carbolic acid i8
made to anoint the whole interior, and to penetrate the leg
by stretching and relaxing the same in proper position. The
application is repeated after the first drops are absorbed ; and
a wad of cotton, wet with the acid, may be left close under
the breastbone next to the neck. The cavity is then filled
with cotton and the skin drawn back into place. The inside
of the mouth is well anointed, and a saturated wad
of cotton pushed down ther» whole length of the
neck. The eyes are removed by a hooked wire in-
serted into the ball, the head being so held that the
humors of the eye will drop without soiling the
lids. The moist lids are left as open as possible, and
the specimen placed in a cool cellar till the next day,
when the lids are dry enough to take their open
shape. Then anail is inserted through the lidsand
pushed through the bone at the back part of the or-
bit into the brain, and go worked as to make a good
opening. A tightly rolled bit of cotton, saturated
with the acid, is pushed into the brain and worked
around in it, care being taken not to wet the eyelids.
If by chance the feathers are wet, the acid can be
removed by powdered chalk, repeatedly applied.

Specimens so prepared in warm weather, can be
skinned a week or two after, if kept boxed in a cel-
lar. No smell of decomposition is observed; the
acid gradually and completely penetrates the pec-
toral muscles; the skin is strong and the feathers
not loosened.

For permanent preparation, the skin should be
laid open from the abdomen to the neck, the pector-
al muscles removed and replaced by cotton, and the
incision sewed up. The throat, neck, and orbits are
also filled with cotton. The specimen should then
be suitably arranged, encircled by a slip of paper,
and placed on a bed of cotton. Before this, the flesh of the
wings should be laid open and arsenic applied in the usual
manner.

For mounting it only needs to run one wire through the
foot, tarsus, and so on through the neck to the forehead, and
another wire through the other foot to any point in the back
or breast where the end of the wire catches firmly. Papers
or strings for keeping the feathers in place should remain
long. Some shrinking about the head and neck will eventu-

ally follow in the case of many birds, particularly those of the
smallest size or of scanty, or close, plumage; but in other in-
stances no shrinking whatever can be noticed after more than
a year of drying, The cabinet in which they have been set
up is made insect-proof by means of pasted cloth and paper,
putty and paint, fifteen inches passage way being left in front
of the shelves and the only access being through a tight door
at one end, fastened by a screw. .

Travelers, who desire to collect a large number of birds for
comparison, will find this method one of great advantage;
and the specimens will be better for study than skins, inas-
much as the proportions will be better preserved. Small mam-
mals can be kept some days for skinning by a similar process,
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PATCH'S CLOTHES DRYER.

and an opening into the brain may be made through the roof
of the mouth, if preferred. A fox squirrel, so treated, was in
good condition for skinning after four day’s preservation, in
very warm weather. This, with similar methods of preparing
specimens without skinning, has been fouud of little use in
the damp air of the Eastern States.

—_—— —n - ————————————
IMPROVED WICKET FOR CANAL LOCKS.,

In wickets of locks on canals tlie journals only are sub-

jected to wear. In the old style of wicket when the journals
become 8o worn that they are useless, the entire wicket has to
be put aside as old metal. The invention illustrated here-
with is intended to obviate this waste by supplying to the
wickets detachable journalg, so that when they become worn
they may be removed and new ones put in their places at a
comparatively trifling expense.

It is claimed that the wickets made after tlis method are

a3 effective as though cast cntire, and that a saving of sev-
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enty per cent in the cost of wickets would be made thnugh
its adoption.

TFig. 1 is a view of the wicket with its detachable journals.
Fig. 2 is a perspective view of one of the journals detached,
and of a portion of the wicket, showing the way im which the
deiachable journals are attached to the plate.

A is the plate made of cast iron having formed thereon
ledges, B, forming a recess, C, in which the parts, G, of the
detachable journal fit, being held when in place by a key, H,
which passes throughrectangular holes, J, made in the parts
G, and in center of the recess, C, of the plate A.

The iournals, D, are formed with shoulders, E, as shown.
The wicket is fitted into the canal gate precisely as is done
with the old form of gate.

The construction is extremely simple,
and the wicket is, we are informed, in use
on several of the principal canals in Penn-
gylvania, upon which it is superseding not
only the old style of gate, but is, according
to testimonials shown us from the chief
engineer of the Pennsylvania Canal Com-
pany and the superintendent of the Sus-
quehanna Canal Company, found superior
to any wickets hitherto made with detacha-
ble journals.

Patented Feb. 2, 1864, by John D. Marsh-
bank, of Lawrence, Pa. For rights to use
or for State rights, address J. D. Marsh-
bank, Harrisburg, Pa.

Thomson’s Road Locomotive.

A Parliamentary paperjust issued (says
the London Artizan) wiil be read with in-
terest as showing that the time approaches
when the advantages of steam on. common
roads is likely to be appreciated.

Mr. Anderson, the superintendent of ma-
chinery, says he has “come to the conclu-
sion that the question of steam traction on
common roads isnow completely solved ;”
that the application of the india-rubber tire
i3 a perfect success; that it opens up an en-
tirely new field, and that helooksupon this
application asa discovery rather than an
invention. The wheel and its tire may
be described as consisting of a broad iron
tire with narrow flanges, upon which is
placed a ring of soft vulcanized india-rub-
ber; this ring is about twelve inches in
width and five inches in thickness, which
thus surrounds the iron tire, and is kept in
its place by the flanges; then over the
india-rubber there i8 placed an endless
chain of steel plates, which is the portion of
the wheel that comes into actual contact
with the rough road, the reticulated chain
being connected by a sort of vertebra at
each side of the wheel. The india-rubber
tire and thisring of steel plates have no
rigid connection, but are at perfect liberty
to move round as they please without consulting each otheror
even without the concurrence of the inner ring of the wheel
which they both inclose. Mr. Anderson states that the reason
why the wheel is so efficient is because the soft india-rubber
allows it to flatten upon the road, whether rough or smooth.
The wheel, being a circle, if it is a rigid structure, presents
but a small surface, but this wheel conforms to every irregu-
larity for a space of nearly two feet, by the weight of the en-
gine causing the india-rubber to collapse, and so producing
a change of form. In the construction of the road steamer
the greater portion of the weight, including the boiler, rests
upon the driving wheels ; the third wheel in front is for
guiding the direction of movement, and is perfectly under
control.

On the first day Mr. Anderson saw it in Leith the streets
were very wet and greasy. A train of wagons containing ten
tuns of flour, besides their own weight, were standing at the
bottom of a slippery street with a gradient of about one in
scventeen; to this train the little engine was attached, and
away it marched as if it had no load, went up to the top of
the hill,and then down on the other side, no brakes being
required. After depositing its load somewhere in Leith it
ran down to the Portobello seashore at the rate of ten miles
an hour. On surveying the sands, Mr. Anderson says it
seemed an impossibility that it could walk on such soft sick-
ing ground, but it rushed through all in the most wonderful
manner. It then, after returning from the seaside, removed
an old boiler from the docks to a yard at some distance. The
boiler and wagon, with the fastening chains, weighed up-
wards of twenty-two tuns, and the boiler on the wagon stood
some twenty-five feet high. TUp to this the engine backed,
then marched off with its load along the quay, over the swing
bridge and along the quays, until it reached its destination.
The charm of the performance, Mr. Anderson says, was in the
way in which it was done. No shouting, no refractory or
desultory pulling of horses, but by the expenditure of a few
pounds of coals and water the whole was accomplished with
ease and celerity, and so.accustomed are the people in Leith
to its performance that no notice was taken of it except by
the country horses, for the town horses seem to know that it
is their friend rather than their enemy.

————eecet - A Pt

EARLY BREAKFAST.—The earlier the breakfast the more
work will be accomplished during the day, and the bettex
will be the health of the household It is a bad custom to
work before breakfast, attending to chores in the damp mias
matic air.
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[For the Scientific American].

THE SPIDER.
[By Edward C.H. Day, of the Schoolof Mineg, Columbia College].

The spider is a proscribed individual among the refine-
merits of our human civilization ; its webs are a perpetual
eyesore 10 the housekeeper—its habits are quoted as the very
ideal of cruelty—its appearance, according with its habits,
often grotesque in color, and always ghoul-like in form, is
the signal for screams and flights in the fearful, and for de-
termined efforts at its destruction in the more bold part of
the household. And yet we think that all this antipathy to
the spider is hardly fair; we have much to thank him for;
wa reap the benefit of his capture of the tormenting fly ; and,
let us face the truth, is not our sentimentalism ahout his so-
called cruelty altogether out of character. With the scenes
recently enacted in a corner of France before our eyes—thous-
ands of our fellow-beings hurried out of existence—thousands
maimed for the rest of their lives—thousands of families ren-
dered fatherléss and homeless—whole nations for future gen-
erations ground down by oppressive taxes,making harder the
hard fate of the poor, and driving millions
into the abject miseries of crime; is it for
us—justifying war, applauding the victor,
and sympatlizing with the desperate brute
valor of the vanquished—to speak of the
cruelties of the spider or the tiger? With
human diplomacy and its effects before our
eyes shall we hypocritically bewail the de-
ceits of a spider’s web ?

It may seem out of place for us tointrude
such thoughts here, but we trust that in
the future, science may render war impos-
siblec—not by inventing destructive engines,
but by carrying out her glorious mission of
peace by raising the intelligence of man
above his bratigh passions—and by cducat-
ing him to a recognition of the beauty of
that nature of which he forms a part, and
which liz 2lone mars by the intelligent and
wanton destruction of life. ‘

But the spiders deserve well of us for the
amusement and instruction they afford us
by their habits and instincts. The spider’s
thread of silk is a wonderful product in
itself, spun as it is from such a multitude
of infinitely fine streams of the gummy se-
cretion of which it is composed ; but, the
variety ot waysir which this silk is applied
to diverse purposes is still more admirable,
The strength of these silken threads is re-
markable. Madame Merian described spid-
ers existing in South America which cap-
tured small birds in their snares. This
was disbeljeved, as a gross exazgeration,
but recent observers have established the
truth of the statement, and we ourselves
see no reason to doubt it on other evidence.
The Mygale of which this fact is stated is
a perfect giant among spiders, many times
larger than our largest native species, yet we have moie than
once, in pushing through the woods, had our straw hat fairly
taken oft' by a spider’s thread which remained unbroken, and
frequently we have seen Cicadas (the common locust) captured
in the webs of spiders of by no means extraordinary di-
mensions.

The habits of spiders and their natural characters are so
closely associated that systematic classifications of the group
have been based upon the habits of species and the kind of
webs they spin, or the use they make of their silk, and the
variety of their instincts is well shown in such an arrange-
ment. '

Almost all spiders are terrestrial in their habits (the Crus-
tuera perhaps taking their place in the water), all have the
power of spiuning silk, and all are carnivorous. Many of the
beist known species are of sedentary habits; some spin nets of
various forms, and lie in wait until their prey touches or be-
comes cnsnared in the sticky meshes. Some of these nets
have the greatest accuracy of outline, others consist of
thrcads cropping irregularly in various directions, while
others again are thick snares, tapering away into a tube in
which the bhunter lics hid, reminding us of the decoy struc-
ture used for wild fowl. Numberless species of spiders are
wanderers prowling about in search of prey, throwing out
olutinous threads to entangle it, and often lining their habit-
ations in sheltered spots with their silk. Some chase their
prey with great speed, others lie in wait for it and leap upon
it in a cat-like manner, while others hide themselves in natur-
al rceesses or make hiding places for themselves. There are
species of mygyale that form tubes in the earth, Jine the tube
with their silk, and close it with a trap-door formed upon a
Irisis of silk, and this trap-door, when closed, they hold with
such foree that admission can only be obtained by stratagoem ;
there are others that follow their prey over the surface of the:
witer; while Kirby and Spence mention one species that act-
uully makes rafts and floats off upon them in search of
drowning insects—* not as you may conceive, for the sake of
applying to them the process of the Humane Socicty, but of
Jastening their exit by a more speedy engine of destruction.
The booty thus scized is devoured at leisure upon its ralt uu-
der which it retires when alarmed by any danger.”

''o such inventions are these creatures driven in the great
strugrgle for existence! But perhaps the most extraordinary
adaptation of the silk of the spider is that represented in fhe
arcompanying cut fromn Blanchard. Long befor: mme had
cyer dreamt of a diving-bell these spiders had them i use,

'not coarse, heavy, hnman-like inventions, but such as man

might well copy from, and thus improve upon his own
cumwbhrous machinery.

The Argyroneta agquatica is a plain, dark-brown spider,
densely hairy, It dives from a leaf on the surface, and, as it
plunges in, a Lubble of air surrounds it attached to its hairy
body. Arrived at o desirable location in the midst of a matted
mass of water plants it sets the bubble free by means of its
feet in such manner that it shall lodge amidst the vegetation.
It repeats the journey, until finally the bubble thus produced
is large enough; it then spins around its upper part a net
to retain it, and anchors this net to the neighboring water
plants. If this thimble-shaped diving-bell does nvot contain
enough air, more is now brought down, until finally the satis-
fied creature establishes itself within its aquatic domicile to
look out for passing prey.

Such is the summary of Prof. Blanchard’s description, de-
rived from his own observation. The silvery garb of the
spiders as they descend, and the beauty of their delicate abode,
must be seen to be realized, and they consequently form most

delightful additions to the society of a fresh-water aquarium.

THE WATER SPIDER.

Prof. Blanchard adds that the Abbe de Lignac “saw the
male construct its bell close to that of the female and make
a gallery to communicate with the latter after having made
an opening in the wall.”

Such a proximity must be dangerous if the female of the
water spider is as treacherous as most of her sex among the
Aracinids. The female among spiders generally being the
larger and the more powerful, invites a husband to her em-
braces, or following his natural instincts, he seeks them. She
accepts him—the nuptials are consummated—but uniless his
movements are very agile, she finishes the ceremony by kill-
ing and eating him. This may be done out of excess of affec-
tion, a literal rendering of the theory that man and wife
should be one flesh ; or it may be an- expeditious, effective,
and. certainly an economical way of procuring a divorce. Who
knows? If the latter, we are anxious to learn does the lady
marry again ? because if not—this must be accepted as some
mitigation of such an illegal procedure. It has one point of
fairness, however, that some human divorces that we have
heard of, have not—tZe husdband knows ail about it.

et AP e
Paris Defended without Gunpowder.

A novelty in the way of engines of destruction is that sug-
gested by M. Delauricr, at the meeting of the Paris Academy
of Sciences. It is really nothing more than the Lenoir gas
engine, adapted to the discharge of projectiles. A mixture of
gas and xir is exploded in a sort of cannon and away goes
the ball—to what distancs and with what velocity is at pres-
ent rather & matter of gusss than calculation or experiment.
Seven volues of gas to 100 of air ought, we are told, to pro-
duce the greatest effect ; but the machine to use the mixture
i8 not yet in existence.

It ought says M. Delaurier, to be of iron, and to be shaped
like a retort (the ordinary glass retort), the belly of which is
to hold the mixed gas and air, and the tube, which must be
long, is to form the barrel.  As the ball must hermetically
scal the barrel, it should, we are told, have a wadding of lead.

As the new engine will not foul, and will give no smoke,
it may be used continuously, and there will be no difficulty in
peinting it. How far it might, if it existed, be useful in the
defense of Paris, is wade clear by the following statement:
Paris consumes 400,000 cubic meters of gas per day. 'This
quantity of gas may be made to throw more than a million
of 60-1L. shot—how far is not stated ; nor is it said how Paris
is to be lighted luring the time. Awnother suggestion by M.

 Delaurier is 10 store a mixture of gas and air in cellars, and
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in houses carefully sealed, to be exploded at the proper time
(which everybody can guess) with terrible effect. Thus the
defense of Paris may, it is thought, be conducted without the
use of gunpowder.

Another French patent is for entirely removing the smell
from turpentine, and so forming a superior kind of camphene,
has been recently obtained. It is effected by rectifying tur-
pentine over tannin, which is said, with how much trath we
do not know, to remove all the resinous materials which give
an offensive odor. So rectified, the turpentine can replace, it
isclaimed, the best benzole used for cleansing, and gives a
much better result.

— ——————————
How to Skeletonize Leaves.

We find in an English exchange the following explicit di-
rections for skeletonizing leaves, which will answer some
queries we Lave received in regard to this subject :

Skeleton leaves are among the most beautiful objects in
nature, and a8 they can be arranged either in groups under
glass shades, made into pictures, as it were, and hung against
the wall, or placed in either blank books or albums, they
come within the means of all, and can be
used to decorate the palace or the cottage
The most suitable leaves for the purpose
are those from what botanists call exogenous
plants, and may be known by the veins of
the leaf branching from a central vein or
midrib ; those from endogenous plants ris-
ing from the bage and curving towards the
apex of the leaf. The object in view is to
destroy what may be called the fleshy part
of the leaf, as well as the skin, leaving
only the ribs or veins.

The most successful, and probably ihe
simplest, way to do this is to macerate the
leaves in rain-water till they are decom-
posed. For this purpose, when the leaves
are collected they stkould be placed in an
earthenware pan or a wooden tub, kept
covered with rain-water, and allowed to
stand in the sun. In about a fortnight’s
time they should be examined, and if found
pulpy and decaying, will be ready for skel-
etonizing, for which process some cards, a

camel’s-hair brush, as well as one rather
stiff (a tooth-brush for instance) will be re-
quired. When all is prepared, gently float
a leaf on to a card, and with the soft brush
carefully remove the skin. Have ready a
basin of clean water, and when the skin of
one side is completely removed, reverse the
card in the water, and slip it under the leaf,
so that the other side is uppermost. Brush
this to remove the skin, when the fleshy
part will most likely come with it ; but if
not, it will recadily wash out in the basin of
water

If particles of the green-colored matter
still adhere to the skeleton, endeavor to
remove them with the soft brush ; but if
that is of no avail, the hard one must be used. Great care
will be necessary to avoid breaking the skeleton, and the
hard brush should only be used in a perpendicular dircction
(a sort of gentle tapping), as any horizontal motion or “brush-
ing ” action will infallibly break the skeléton. Neverattempt
to touch the leaves or the skeleton in this state with the
fingers, as when they are soft their own weight will often
break them.

A very good way of bleaching the skeletons is to prepare a
solution of chloride of lime, which must be allowed to settle,
and the clear liquid poured into a basin in which the skelcton
may be put by floating them off the card. It is as well to
have half-a-dozen ready to bleach at once, as they require
watching, and if allowed to remain in too long will fall to
pieces. From two to four hours will generally suffice to
bleacl the skeleton of all ordinary leaves, after which they
should be washed in several changes of water, and finally left
in clean water for half an hour.

After the leaf has been sufficiently washed it should be
floated on to a card and dried as quickly as possible, care be-
ing taken to arrange the skeleton perfectly flat, and as near
as possible to the natural shape. This can be done with the
assistance of the soft brush. When dry the skeleton should
be perfectly white, and should be mounted on dark back-
grounds, as black velvet or paper.

‘Well- grown leaves should always be chosen, and be thor
oughly examined for flaws before maceration. Leaves con
taining much tannin cannot be skeletonized by this process
but are generally placed in a box with a number of caddis
wormg, which eat away the fleshy parts, when the skeletons
can be bleached in the usual way. Holly-leaves must be
placed in a separate vessel on account of their spines, which
would he apt to damage other leaves; they make beautiful
skeletons, snd are sufficiently strong to be moved with the
fingers.

It is not necessary to give a list of leaves suitable; but the
leaf of the poplar, the apple, the pear, and the ivy may be
mentioned as easy ones to commence with. Various seed-
vessels may be treated in a similar manner, and by precisely
similar means, and thus greater variety given to the groups.
Wishing our readers success in their experiments, we would
rercind them that what is worth doing at all is worth doing
well, and that “a thing of beauty is a joy ferever.”

—

A ricsH silver mine hasbeen discovered near Huamantanga .

in Peru, and measures are taken for working it.
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1 he Editors are not responsible for the Opinions expressed by their Cor-
respondents.

Concrete Paving.

Messrs. EDITORS:—Your eminently sensibleand practical
remarks on “ Concrete Paving,” in a late issue of your valua-
ble paper, meet the subject fully. My attention has been for
a long time directed to this matter, and the views expressed
coincide with mine. I arrived, however, at my conclusions
by actual experiments, and will give them to you as a matter
of general interest to the public.

It is true, as you state, that “no attempt has been made to
modjfy the character of pitchy substances by chemical ac-
tion,” yetherein lies, I am fully satisfied, the secret of suc-
cess, and the attainment of the requirements you speak of.

The key to the whole subject is an analysis of the Seyssel
val de travers, or French asphalte. To speak in general terms
this French asphaltic rock is simply bitumen or pitch in chem-
ical combination with calcareous earth. The bitumen or pitch
in combination has, of course, a vegetable origin, the same as
the coal formations ; in short, the coal formations would have
become asphaltic had the conditions of heat been existent to-
gether with proximity of calcareous earth. In Trinidad the
necessary condition of heat was present to convert organic
matter into a thick, viscid, slimy, tenacious matter, but no
calcareous earth was present to make the further conversion
into an asphaltic rock. It is plainly a misnomer to call the
Trinidad deposit an asphalte, since it has no calcareous sub-
stances in combination to make it such. It is simply bitumen
or pitch holding mud and other extraneous matter by me-
chanical union only.

The analysis of asphalte, then, would seem to indicate that
the asphalte would not have been formed in nature unless
three conditinns were present at its formation, viz., the re-
quisite degree of heat to convert organic matter into a liquid
pitch or bitumen ; secondly, the presence of a calcareous sub-
stance (for which it had affinity) to form the chewical union;
and, thirdly, pressure, to render the union more pertect.

If these conclusions be correct, and I know of no valid ob-
jections against them, then we have made for oursrlves a
platform upon which to work in our dttempts io make an ar-
tificial asphalte ; and if actual experiments coincide with our
analysis and conclusions therefrom, the subject becomes one
of interesttous all. I am happy to be able to state that all
my expectations have been rcalized as relates to the latter.

Extracting the bitumen or pitch from coal tar carefully,
and uninjured by direct contact of excessive heat, and uniting
this with a calcareous earth, and using sufficient pressure,
make an artificial asphalte. *

What calcareous earths must we make use of ? Let us im-
itate nature in the selection. In France the formation adja-
cent to the asphaltic is gypsum— a sulphate of lime—plaster of
Paris. We therefore make use of gypsum to bring about the
marriage with bitumen. Are there any specific calcareous
formations that will answer instead of seeking for gypsum ?
Yes, there is marl, indigenous to many sections of the United
States ; purely a calcareous earth, having, moreover, in com-
bination several elements—silex, copperas, gypsum, etc., all
alike indestructible and unchangeable. The union of bitu-
men with marl forms a homogeneous compound ; the chemi-
cal union seems perfect, and the viscous nature of pitch is
very much modified.

The advantages from the use of marl, are, that the latter
substance furnishes the requisite silica, which, by the way, is
not present in the French asphalte, but is supplied when lay-
ing the streets of Paris with the celebrated asphalte.

Marl contains, at the average, about forty per cent silicious
matter. The presence of sulphate of iron or copperasin marl
gives to the artificial asphalte compound a pleasant greenish
tint, similar to Tennessee marble, and thus changes the dull,
somber black that characterizes the pitch from coaltar. Your
statemeut that even a better material than the French asphalte
can be made, is exemplified most certainly in this union.

To conclude, I coincide with your statement, to the lctter,
viz., that in order to use tarry or pitchy substances, we must
get a chemical combination—something that will modify the
character of pitchy substances by chemical action. If calca-
reous matter is in the combination forming the asphaltic ore,
may not calcareous matter with bitumen make for us an arti-
ficial asphalte, excluding any and everything thatis pulveru-
lent in nature, or destructible through the operation of ordi-
nary causes ?

Such I find to be the case from the union of hitumen (care-
fully prepared from coal tar), with marl or any other calca-
reous earth united in definite proportions. This combination
meets the requirements you state, viz.: ‘“ Imperviousness to
water, unchangeability under the action of air and moisture

(having stood a solar temperature of 130° Fah.), toughness,
strength, elasticity, and the power of hardening quickly.”

The penetrating odor is absent because in extracting the
pitch from coal tar all the volatile and offensive odors are re-
moved. May we not, even in a short time, through researches
in chemistry, realize the truth of your avowal, that a better
material than the French asphalte, for paving purposes, is
within the possibilities? I firmly believe so.

J. R. HAYES, M. D.

Philadelphia, Pa.

g
-

Tempering Saws,

MEessRS. EDprTors :—M. P. M., under this heading, in the
SCIENTIFIC AMERICAN.of August 20, complains of the tem-
pering of saws. Tue fault of which he makes mention is not
go much with the saw maker as with the material that he

uses.

And similar fault may be found with nearly every 1
kind of cutting tool in the market.

The natural tendency of

Scienfific  merican,

purchagers to get the cheapest, and a similar disposition of
dealers to supply their customers with the cheapest, apd the
consequent determination of manufacturers to supply the
trade as low, or a little lower than their competito'i'S, tell the
whole tale. Each one trying to outrival his fellow in cheap-
ness throws on the market a most miserable excuse for a saw,
or other cutting tools, down to sheet iron hand saws and cast
iron chopping axes.

There are five qualities of English saw steel in the market.
When in Sheffield, England, I took particular pains to ascer-
tain how it was that saws were made at such extremely low
rates. About 400 000 cross-cut saws are made in Sheffield an-
nually for Russia, all of one size, being about four feet eight
inches long, eightesn gage in thickness, and a little
wider than our American tenon saws of that length, and
about 150,000 frame and pit saws, also of similar uniformity.
Such a vast number of saws without any deviation, even in
the size or shape of the teeth, is proof of the entire lack of
impro-ement in that vast country of upwards of 60,000,000
population. The frame and pit saws are to saw lumber by
hand and the fact that 150,000 are sold yearly shows the
vast amount of hand sawing done in that country. It is
almost a wonder that Russia, with her cheap labor, and the
skill she manifests in many articles of manufacture, does not
make her own saws.

The cheapness with which these saws are produced in
Sheflield is & wonder. I will mention the Russia cross cuts
(the frame and pit saws are equally cheap). The usual
price is one and sixpence each (or about thirty-six cents) at
which a large order is filled for Russia.

A proprietor of a rolling mill in Sheffield told me how he
made cheap saw steel. He purchased the dregs (I called it)
of Bessemer steel, or that part which adheres to the fire clay
used in covering the inside of the converter ; this he broke or
cut up into small bits, mixing with it a little spiegeleisen, in
order to raise the temper, melted it in the crucible, poured it
into ingots, and rolled it into saw steel. This is only one of
the cheap ways of producing steel in Sheffield.

In America a large portion of the cross-cut saw steel that is
used is made from old scrap, such as old carriage and car
springs, old files, rasps, etc. Saws made from such material
will never take a uniform temper. If the saw maker will
purchase extra saw steel and temper his saw in the usual
way, there will be no trouble in having a good temper. But
so few purchase extra saw steel that it is seldom in market,
but must be ordered from Sheffield. A plate of this steel be-
fore it is touched costs more than a common cross cut sells
for all finished. The proper temper of saws, however, is so
much a matter of opinion that what one calls too soft an-
other calls too hard. Some timber requires a saw to have a
very high temper ; in other timber it may be milder, and even
in the same locality users differ widely on the temper of
saws. Different methods of treating the saw makes a great
difference, and the instrument used in setting a saw, mill
makes a great difference in breaking the teeth. Some use a
wrench set that bends the tooth over a sharp corner and
brings the bend all at one point in the tooth; if a tooth has
only a good cutting temper it is almost sure to be broken in
this manner. The tooth should be bent on a gradual -curve.

Pittsburgh, Pa. J. E. EMERSON.

THE ELECTRIC TELEGRAPH,
[From Chambers’ Journali]

Beacon fires were the ancient mode of telegraphy adopted
in Great Britain. An act of the Scottish Parliament of
1455 directs that “one bale or fagot shall be the warning
of the approach of the English in any manner; two
bales, that they are coming indeed; and four bales blazing
beside each other, that the enemy are in great force.” The
earliest well defined plan of telegraphic communication is
that of Dr. Robert Hooke, described by him in a paper to the
Royal Society in 1684, and published in 1726 in Derham’s
collection of his Philosopliical Experiments and Observations.
A number of symbols or devices were to be displayed on an
elevated framework. M. Chappe much improved on this in
1793. A kind of shutter telegraph was in 1796 adopted in
England in the first Government iine of telegraph from Lon-
don to Dover. It is stated that information had been con-
veyed by this from Dover to London in seven minutes. This,
of course, was only available in clear weather.

We now come to the electric telegraph, by which Puck’s
fairy boast of putting a girdle round the earth in forty min-
utes can be realized, though, instead of forty minutes, it can
be done in one second. Strada, the Italian Jesuit, speaks in
his Prolusiones Academice; in 1617, of “the instaneous trans-
mission of thoughts and words between two individuals over
an indefinite space,” caused by a species of loadstone, which
possesses such virtue, that if two needles be tonched with it,
and then balanced on separate pivots, and the one turned in a
particular direction, the other will sympeathetically move par-
allel to it. These needles were to be poised, and mounted
parallel on a dial with the letters of the ‘alphabet around.
It is wonderful how nearly this description would apply to
the electric telegraph. Addison playfully quotes this as a
substitute for love letters in the Spectator of 1712. Glanvil,
in a work addressed to the Royal Society two hundred years
ago, treating of things, then rumors, which might be practical
realities, says: “To confer at a distance of the Indies by sym-
pathetic conveyances, may be as usual to future times as to
us in literary correspondence.” Experiments of making clec-
tric shocks through wires had been made many times before
Franklin’s theory of positive and negative electricity was
started. Mr. Timbs states that in the Scotts Magazine for
17563 there appeared a distinct proposition for a system of tele-
graphic communication by as many conducting wires as
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there are letters in thealphabet. Arthur Young in his Diary,
October 16, 1787, states that a French mechanic named Lo-
mond had made a remarkable discovery in electricity. “ You
write two or three words on paper : he takes it with him into
a room, and turns a machine inclosed in a cylindrical case,
at the top of which is an electrometer, a small, fine, pith ball;
a wire connects with a similar cylinder and electrometer in a
distant apartment; and his wife, by remarking the corre-
sponding motions of the ball, writes down the words they in-
dicate: from which it appears that he has formed an alpha-
bet of motions. Asthe length of the wire makes nodifference
in the effect, a correspondence might be carried on at any
distance—within and without a besieged town, for instance.”
This is, to all intents and purposes, the electric telegraph.
In 1812, Mr. Crosse the electrician uttered this prediction ;
“I prophesy that by means of the electric agency, we shall
be enabled to communicate our thoughts instantancously
with the uttermost parts of the earth.” In the same year,
Francis Ronalds employed frictional electricity. His telegraph
was a single insulated wire, the indication being by pith balls
in front of a dial. In the next year, Mr. Hill, of Alferton, in-
vented a voltaic electric telegraph.

Oersted discovered, in 1819, that a magnetic needle is de-
flected by the passage of a circuit of electricity through a wire
parallel and in close proximity to it. This made the wonder-
ful discovery of the telegraph possible. But the deflecting
power of the current must be multiplied, and Schweigger
did this by passing a wire insulated by silk a number of times
round the needle. M. Arago,in 1819, invented the first elec-
tro-magnet, by coiling round a piece of soft iron a length of
insulated copper wire, the ends of which communicated with
a battery. By alternately making and breaking the circuit
of the current, an up and down movement can be produced,
which is the principle of action in Wheatstone’s electric mag-
nctic dial instrument. These discoveries do not seem to have
been followed up in a practical manner till, in 1837, Wheat
stone took out a patent in conjunction with Mr. Cooke. Their
telegraph had five wires and five needles, two of which indi-
cated the letters of the alphabet placed around. In July,
1837, wires were laid down from Euston Squareto Camden
Town Stations, By the sanction of the Northwestern Railway,
and Professor Wheatstone sent the first message to Mr. Cooke
between the two stations. The professor says: “ Never did I
feel such tumultuous sensation before, as when, all alone in
the still room, I heard the needles click ; and as I spelled the
words, I feit all the magnitude of the invention, now proved
to be practical beyond cavil ordispute.” The form of telegraph
now in use was substituted because of the economy of its
construction, not more than two wires (sometimes only one)
being required. Of course several persons claimed to have
invented the telegraph before Professor Wheatstone. In the
same month that the professor was working upon the North-
western Railway, there was one in operation invented by
Steinheil of Munich, but Wheatstone’s patent had been taken
out in the month before. An American named Morse claims to
havo invented it in 1832, but did not put it in operation till
1837. After this, his system was generally adopted in the
United States. It is a recording one.

Mr. Brunel adopted Wheatstone’s telegraph on the Great
Western, and the wires at this time were not carried on posts,
but placed in a tube under ground. But soon after a gentle-
man, at a meeting of the shareholders, said the whole was a
“ new fangled scheme,” and actually got a resolution passed
repudiating the agreement with the patentees. They were,
however, graciously permitted to work the wires at their own
expense The tariff was one shilling per message ; curiously
enough, the very sum now charged since the wiresin Great
Britain have been transferred to the Government.

Sir M. I Brunel and Professor Daniell thusspeak of the
relative positions of Messrs. Cooke and Wheatstone in the
invention of the electric telegraph: “ Whilst Mr. Cooke is
entitled to stand alone, as the gentleman to whom this coun-
try is indebted for having practically introduced and carried
out the electric telegraph, as a useful undertaking, promising
to be a work of national importance—and Professor Wheat-
stone is acknowledged as the scientific man whose profound
and successful researches had already prepared the public to
receive it as a project capable of practical application—it is to
the united labors of two gentlemen so well qualified for mu-
tual assistance, that we must attribute the rapid progress
which this important invention has made during the five
years since they have been associated.”

In 1840, Professor Wheatstone invented the revolving dial
telegraph, working without any clock-work power: a mag-
neto-electric machine supplies the place of a voltaic battery.

| In 1841, he invented the type printing telegraph. The Amer-

ican printing telegraph of House has much complicated mech-
anism, but does its work well ; and messages are printed by
it at the rate of fifty letters per minute in common Roman
characters on long slips of paper. Bakewell’s telegraph is
of this kind, though, if possible, moreingeneous. Formerly,
an alarm uged to be sounded by an electro magnet, to arouse
the operator, but the cliking of the needle is found quite suffi-
cient. When a message is sent between London and Edin-
burgh, all the needles of all the telegraph stations on the
line are deflected at the same time: but a special signal is
made to show for which station the message is intended. Dr.
Winter mentions a somnolent station clerk, who, in order to
enjoy a nap, trained his terrier to awake him at the clicking
of the needles.

The new magnetic alphabet dial telegraph, invented by
Wheatstone in 1858, and improved in 1860, was used by the
Universal Private Telegraph Company, and by private indi-
viduals in great numbers. On a dial-like face, the letters
of the alphabet are placed, with accordeon-like keys round.
By touching these, a communication is obtained with a like
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instrument at the end of the wire. The professor found the | port. The contest began at 1130 A.M., terminating about 7

best way of working the private telegraphs in the metropolis
was by a number of wires, not thicker than pack-thread,
bound together in a cable, but isolated from eaclh other by an
india-rubber process, patented by Messrs. Silver. This, of
course, greatly reduces the cost. Suspending posts were
placed at intervals of one hundred yards, and connecting boxes
to combine and arrange the various lines—the boxes a mile
apart. Faults can be easily discovered by a very ingenious
arrangement at each suspending post. The charge for the
use of a wire to an individnal and working instruments is
about $80 a mile per annum. It is impossible to estimate
the importance of this to the British merchant, who may at
his country residence know all that is going on at the docks
without leaving his library. Dr. Wynter says that Lord
Kinnaird has laid one down from Rossie Castle to the neigh-
boring county town, eight miles distant, and orders to the
tradesmen are sent by it.

The fast speed automatic telegraph,invented by Wheat-
stone in 1858, and improved in 1867, is perhaps the most won-
derful of the professor’s inventions. He thus describes it;
“ My invention consists of a new combination of mechanism,
for the purpose of transmitting through a telegraphic circuit
messages previously prepared, and causing them to be re-
corded or printed at a distant station. Long strips or ribbons
of paper are perforated, by a machine constructed for the pur-
pose, with apertures grouped to represent the letters of the
alphabet and other signs.
an instrument, associated with a rheomotor (or source of elec-
tric power), which, on being set in motion, moves it along,
and causes it to act on two pins, in such a manner that, when
one of them is elevated, the current is transmitted-to the tele-
graphic circuit in one direction ; an1 when the other is ele-
valed, it is transmitted in the opposite direction ; the eleva-
tions and depressions of the pins are governed by the aper-
tures and intervening intervals. These currents, following
each other~indifferently in the two opposite directions, act
upon a printing or writing instrument at a distant station in
such a manneras to produce corresponding marks on a ribbon
of paper, moved by appropriate mechanism.” He soon found,
after devoting his attention to fast speed telegrapbs and dot-
printing, that arapid printer was required. Thisheinvented
by the name of the “line-printer,” printing the dot and dash
alphabet at the rate of six hundred letters per minute. It
would be impossible, in our limited space, to give descriptions
of the working of the various varieties of the telegraph ; but
we refer our readers to Professor Pepper’s recent volume,
Cyclopadic Science Simplified (Warne & Co., 1869), for capital
descriptions and woodcuts of these instruments. ’

In 1843, Mr. Cooke had the wires of thetelegraph suspended
on posts, instead of conveying them underground. Iron wire
galvanized is used for these lines; but in the neighborbood
of large manufacturing towns, the sulphur in the air converts
the oxide into sulphate of zinc, which the rain washes'off, to
the great detriment of the wire. Lightnivg has been known
to run for miles along the wire, melting the delicate coils in
the instruments in the various stations along the line. The
aurora borealis also affects the wire. In September, 1851, it
prevented any messages being sent in New England in the
United States. Professor Wheatstone, by elaborate experi-
ments, discovered that electricity travels through a copper
wire at the rate of two hundred thousand miles per second,
or the velocity of light; and Professor Bache, that through
iron wire the velocity was fifteen thousand four hundred
miles a second. About one tun of wire is required for every
five miles. The wires were attached to the posts by brown
salt-glazed stone ware of the hour-glass shape; but Mr. E.
Clark invented a method or placing them on a stoneware
hook, open at the side, so that the hook could be replaced if
required. In India, the delicate wires used here would not
be suitable ; so iron rods three eighths of an inch thick are
employed. Rain may pour on them and monkeys sit on them
without doing any damage. In Whitworth’s Report, it is
stated that in America, in certain states of the atmospiere
(rain carrying much of the electricity from the wires), Bain’s
telegraphs will work when Morse’s will not.

The needle instruments transmit the messages much more
quickly than the recording ones ; but in the latter, an indeli-
ble record of every message transmitted is made, which is 6f
great importance.

There is one man who has done an immense deal to utilize
telegraphic information ; we mean Mr. Reuter. In 1849, he
opened an office at Aix la Chapelle, and had carrier pigeons
to convey messages from that place to Brussels, as the tele-
graph wasnot formed there at that time. In 1851, he transfer-
red his office to London, and devoted his attention to inducing
the British press, which obtained information at an enormous
cost, to depend on him for it. In 1858, to show what he
could do, he sent his telegrams to thesvarious papers, free of
cost; and they were so impressed with their value, that sev-
eral subscribed to his system. In February, 1859, the Em-
peror of France made the famous speech threatening Austria
through her ambassador. Tuis was delivered at 1 .M., and
at 2 P.M. the speech was published in the third edition of the
Times, having been transmitted by Mr. Reuter. The press
soon adopted his sysiem, and the daily papersin the north
have the same telegrams as those ot the metropolis. The
wires are connected in London from Mr. Reuter’s officeinto the
editor’s room of each journal. It isstated that Mr. Reuter
sold his business to Government recently at a premium of
$1,500.000.

The first newspaper report by electric telegraph appeared
in the Morning Chronicle, May 8, 1845, detailing a railway
meeting held at Portsmouth on the preceding evening. A
chess match was played in April, 1845, between amateurs
in London and Mr. Staunton and Captain Kennedy in Gos-

A strip thus prepared is placed in |

P.M., the time being taken by the consideration of the players
overthe moves. The squares of the board and the meun were
numbered, and the electric luid must have traveled at least
ten thousand miles during the contest.

Many a thief has been cavght by the aid of the telegraph,
as information can be sent to stop him if he has started in a
train at some distant station. Tawell the murderer is an-
other instance of this. Sarah Hart had been murdered in
1845, at a cottage in Salt Hill, and aman in Quaker attire
had been seen to leave the house. A clergyman hearing he
had been supposed to have gone to Slough, went there, and
saw the Quaker-like man enter a first class carriage. A tele-
graphic message was despatched to London, and a detective
followed Tawell, and he was subsequently apprehended. He
nearly escaped in this manner; the lettcr Q was thenrepre-
sented by K, and the clerk in London could make nothing
out of Kuaker, but fortunately guessed it in time to be
Quaker.

Here is an example of laconic telegraphy. A person who
had committed an offtnse against the laws and run away,
desired to know if it would be prudent to return. He asked :
“Is everything O. K?” The answer was: “Proverbs xxvii.
12.” Upon referring to this, he found: “ A prudent man for-
secth the evil, and hideth himself; but the simple pass on,
and are punished.

Elihu Burritt tells us how a train of passenger cars was
saved from destruction by a message by telegraph. A long
railway bridge was blown down between Hartfield and Spring-
field, in the United States, and the train was stopped by tele-
graphing to a distant station. Mr. Walker, Superintendent
of the telegraphsof the Southeastern Railway Company,
states that in 1850, a collision occured to an empty train at
Gravesend, and the driver leaping from the engine, it started
full speed for London. The line was kept clear by the tele-
graph, and an engine started in pursuit, fortunately overtak-
ing it. But it had passed twelve stations safely before t} is.

We now turn to submarine telegraphy. Professor Morse
is said to have made the first practical experiments in this
part of the subject in 1842. Wheatstone laid wires across
the bed of the Thames eight months after Morse’s experiment.
It is probable that if gutta-percha had not been discovered in
the Eastern Archipelago, electric communication could not
have been made to any exteat through water. This substance
was first applied for insulating in 1847, by Lieuienant Siémens,
of the Prussian artillery ; and Faraday used it in electrical
experiments in 1848 ; and in 1850 the first submarine cable
was laid between Dover and Cape Gris-nez. This soon broke
from friction on a sharp 1idge of rocks. Another was soon
laid down of better construction, and this was a great success,
and has remained so. Then one followed to Ostend, cornect-
ing us with Europe through Belgium. In May, 1853, another
cable was laid down from Orfordness, near Ipswich, to Sche-
vening, in Holland ; this goes for one hundred and twenty
miles under the North Sca. In 1849, Mr. J. J. Lake submit-
ted a plan to the Athencum for connecting the electric t-le-
graph with America by a wire covered with gutta-percha.
The first Atlantic cable was finished in 1857, by Glass & Co.,
of Greenwich, and Newell, of Birkenhead. It was paid out
successfully to the extent of three hundred and fifty-five
miles, At this point it parted from the strain, and it was
lost forever. Iu 1838, another cable was rcady, being made
under the direction of Mr. Cyrus Field. But it broke several
times before it was finally laid in August, 1858. It worked well
for a time, and then became useless. Till 18€5, no fresh attempt
to lay another, was made. Sir Charles B'right recommended
a combination of iron wire and hemp for the outer protect-
ing sttands. Two thousand six hundred miles were placed
on the Great Kastern. The central conductor was composed of
seven fine copper wires, with four layers of gutta-percha, and
then eleven iron wires. In strength it was equal to a strain
of seven and three quarter tuns. It was constructed by Me-srs.
Glass & Elliott at East Greenwich, The Great Fastern sailed
from Valentia, July 23, 1865. As it was being paid out, two
faults were discovered which would have been fatal to the
working of the line. Stoutiron wirehad beendriven through
the cable, some said purposely. On August 2, the cable broke,
to the consternation of all on board. The great ship then de-
termined to grapple it, and from August 8 to August 11, the
cable was grappled three times ; and on the latter day, the
grapnel being found defective, and the stock of wire rope ex-
hausted, the Great Eastern moored a buoy, and returned
home. Thus, $7,250,000 was sunk at the bottom of the ocean.
Another cable was constructed and began to be paid out July
13,1866, and on July 27, Newfoundland was sighted. In
August, a telegram was sent from New York to Bombay,
going across a wide stretch of America, spanning the Atlan-
tic, crossing Ireland and England, Europe, Asia Minor, Per-
sian Gulf, and Indian Ocean to Kurrachee. In September 2,
the 1865 cable was raised from the bed of the Atlantic by the
Great Hastern. Experiment proved that the communication
was perfect. On September 8, the Great Eastern finished
paying out, the 1865 cable being then landed at Newfound-
land. A banquet was given at the Royal Polytechnic, De-
cember 21, 1867, to Sir C. Wheatstone ; the Duke of Welling-
ton and others were present. The wires of the Atlantic
cable were brought into the room. and the following message
wassent to the President of the United States : “ The Duke of
Wellington, the directors, and scientific guests now at the
Royal Polytechnic, London, send their most respectful greet-
ing to the President of the United States, their apology being,
that to the discoveries of seience the intercourse between two
great nations is indebted.” This message was nine minutes,
thirty seconds, in transit from London to Washington, by
Heart’s Content andNew York. The following reply, occupying
twenty-nine minutes in transmission, was received ; “1I recip-
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.rocate the friendly salutation of the banqueting party at the
j Royal Polytechnic, and corcially agree with them in the sen-
i timent, that free and quick communication between govern-
ments and nations is an important agent in preserving peace
and good understanding throughoyt the world, and advanc-
ing all the interests of civilization.—ANDREW JOHNSON.”

On the rame evening, a message of twenty-two words was
started from the same insfitution for Heart’s Content at 9
P.M., and at 9°10 the reply of twenty.four words was delivered.

Electrical tests applied to these two cables show them to
be at least twenty times better in conductivity and insulation
than on the first day they were submerged. Their earnings
average about $3,500 a day. We cannot wonder, therefore,
that the French wished to have an independent line for them
selves, making the third line to America. The new French
cable is about 3,564 nautical miles in length—nearly double
that of either of the English ones. The principle of construc-
tion is the same, only the French conductor weighs 100 pounds
more per mile than ours. The Manilla hemp used is satu-
rated with tar—another advantage. The Anglo-American
companies have the sole right of landing cables on Newfound-
land, so this cable has to go from Brest to St. Pierre, and
from St. Pierre to Massachusetts. The standard of the man-
ufactured value of a cable is judged by what are called units
of resistance. The amount of resistance to the passage of the
electric current through the conductor is measur.d by the
galvanometer, and is counted by millions of units; a cable
giving a low rate of resistance would show that some hidden
leakage allowed the current to escape, and so to enter the wire
fast-r than it ought. The Persian Gulf cable had a resistance
0f 50,000,000 units; the Atlantic cable of 1865, 100 000,000
nnits ; that of 1866 150,000,000 units ; and the new French
cable, no less than 250,000,000 units, showing a great increase
of perfection in the manufacture.

————— et - e
Asphalte Tubes tor Underground Lines.

Of what material thetubesused to protect and form a sub-
way for underground wires shall be made, has long been an
open question. M. Collette, of the Netherlands Telegraph
Administration, has submitted the following interesting facts
with regard to the employment of asphalte. i

In 1865, a trial line, nearly 3,000 yards in length, was laid
in asphalte tubes in the streets of Amsterdam. These tubes
have each 2n interior diameter of 8 inches (about 75 millime-
tres), and are7 feet (2 meters 134 millimeters) in length.
"They are jointed to each other by the aid of muffles of short
pieces of tubing 4 inches in interior diameter, ti.e interstices
being run with bitumen. The laying was executed without
the least difficulty. Only six copper wires, covered with a
double coat of gutta-percha, were, in 1865, introduced into
the asphalte tubes; but two years after, this rumber was
augmented to 25 wires. It is from this occasion that we have
been able to ascertain that the wires withdrawn from the
tubes, after having been worked during two years, were in
such perfect condition that they were replaced with the 19
new wires. The asphalte tubes, since they were laid, have
three times been uninjured by accidents which cast iron tubes
would have been unable to resist, and, doubtless, in breaking,
would have injured the wires.

Five years have elapsed since the laying in Holland of the
first line in asphalte tubes, and, hitherto, scientific men have
not been deceived in their expectations. Also the Netherlands
Telegraph Administration has not hesitated to follow the
path dictated by experience. In January of the present yesr,
a length of 104 miles of undergrdnnd lines was laid in as-
phalte tubes. The maximum number of wires introduced
into the tubes, having 3 inches internal diameter, amounted
to 40.

The tubes are chiefly manufactured at Hamburg, and the
prices are as follows:—For tubcs 7 feet in length and 8
inches in diameter, $1:00 per length ; for those having the
same length and 2 inches in diameter, the cost per length,
including muffles for jointing, is about 75 cents. Tubes hav-
ing other dimensions have not yet been constructed in Holland,

———————
Death of Thomas Ewbank.

Thomas Ewbank, mechanic, author of “ Ewbank’s Hydraul-
ics and Mechanics,” and ex-Commissioner of Patents, died in
this city on September 16, at the advanced age of 79 years,

He had been for some years in feeble health, and his death
was not unexpected.

———r et D P — e

THE spinners’ strike at Fall River, Mass,, ended on the 15th
inst.; many operatives went back to work. Some were accepted,
others were rejected, and will not be employed again. Some
of the mills compelled ar. agreement on the part of the work-
men that they should belong to wo more “unions.” The
mills are now running, nearly all full. The strike has lasted
two months. The loss in wages has been about $500,000.
—_————————

DETECTION OF FUSEL OIL IN ALCOHOL—The Revue Heb-
domaire gives a simple test for the detection of amylic alcohol
in spirits, which, if effective, is calculated to be of considerable
value. The spirit to be examined is mized up with an equal
bulk of rectified ether, and a like quantity of water; the mix-
ture is shaken in a burette, or glass tube, when after a short
rest, the ether riges to the surface, and is removed by a pi-
pette. This must be left to spontaneous evaporation ; if the
alcohol contained fusel oil, it will be l¢ft behind, and may be
casily recognized by its pungent smell.

e ettt D i

SMITH & LAFFERTY'S W00D PuMP.—In our description of
this pump, on page 150, an error occurred in giving one of
the addresses. It states Toledo Pump Co., ““ Cleveland,” Ohio
It should have been “Toledo,” Ohio.
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Improvement in Pitmans,

This invention has for its object to furnish an improved
crank and pitman for use upon mowing machines, reapers,
puwps, and in all other places where a pitman is employed
to convert rotary motion into reciprocating motion or the re-
verge.

Tig 1 is a perspective view ; Fig. 2 is a view showing the
pitman attached to the cutter bar of a mowing machine.
Fig. 3 is a sectional view showing the internal construction
of the improvement.

A, Figs. 1, 2, and 3, is the pitman; B, Fig. 2, repre-
sents the end of the pitman which is spherical ; C, Figs. 1
and 3, is a hinged collar made concave on its interior to fit
the.ball on the crank end of the pitman,
which it clasps as shown, being held together
by screw bolts. D, Figs. 1 and 2, is the cut-
ter bar, to which the pitman is attached by
a universal or ball and focket joint, as shown.
E, I'igs. 1 and 8, is a plate which carries the
jeurnalof the crank end of the pitman, shown
in the sectional view, Fig. 3, at F. The plate
ig fastened to the crank wheel by bolts, @,
and the journal, F, passes through the ball
of the pitman, as shown in Fig. 3. From the
plate, E, projects a shoulder, in which is also
a concavity to fit the ball, and through which
also passes the journal, F. This journal is
cylindrical where it passes through the ball,
and a little way on each side of the ball, so
s$hat when wear takes place and the parts are
screwed up to close the bearing surfaces to-
gether, the square parts of the journal shall
not engage with the holein the ball and cut
the bearing surface. On the opposite side of
the shoulder which projects from the plate,
E, is a cap also made concave to fit the ball
of the pitman. These parts are all drawn to-
gether as closely as may be desired by a double
nut on the journal, F, the latter being made
with a tapered head which fits into the plate,
E. The binged collar, C, together with the
other parts described, completely cover the
bearing surfaces, excluding grit and dirt, and oil cups are
provided, so that one oiling on a harvester or mowing ma-
chine will keep the surfaces lubricated for five hours, obviat-
ing the necessity of the'frequent oilings now practiced, and
preventing cutting of the bearings.

There can be no binding in the joint which connects the
pitman with the cutter bar, as this joint is a ball and socket,
as shown. :

For heavy labor, such as would be exacted on a locomo-
tive, a gib and key would be used instead of the double nut
on the wrist or journal. G.

Sye 0
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The inel ned surfaces of all the hearings increase the ag.
gregate of bearing surface, and permit the taking up of wear
soas to keep up the fit, and to prevent the effect of increasing
length in the pitman.

The pitman, when used on harvesters, allows the cutter
bar to run at any angle with the pitman not exceeding 45°.

When this improvement is applied to locomotives or steam
engines, the joint at the stroke end is also modified in some
particulars which do not affect the general principle, but
which, it is claimed, add to its efficiency and durability.

It is claimed by the inventor that the general application
ol this pitman to harvesters and mowers will prevent loss of
tim in oiling and repairs, as well as expenses, and that it
will greatly reduce friction, thereby also lightening the draft
ot snch machines.

Patented, through the Scientific American Patent Agency,
May 17, 1870, by Thomas Kealy, of Lewisville, Texas, whom
address for information concerning rights, etc., care of C. C.

Wilcox, 84 Murray street, New York.
—_———————
The Mitrailleuse,

A Tondon journal adds to the thousand and one proofs that
ther: is nothing new under the sun, the pseudo novelty in
this case being the much-talked-of mitrailleuse. The authority
for declaring it an old invention is nothing less than Grose’s
Military Antiquities. Tt appears that a patent was granted by
Charles 1., who seems to have indifferently profited by it him-
sclf, to William Drummond, of Hawthornden, in 1625, of,
among other machines, “a sort of conjugated musket, by the
aggistane of which one soldier or two are enabled ‘o oppose
a hundred guns; which macline, from its effect, is called the
thundering chariot, and vulgarly the fiery wagon.” We may

expect, after this, to hear the modern invention of sewing
machines or ocean telegraphs questioned next ; yeot, after all,
there is satisfaction in the thought that some difference exists
between the dim recognition of a principle and its useful ap-
plication in practice.

-
Iron Scaffelding,

We have before alluded to the improved methods of hand-
ling materials in building employed in France. A farther
improvement in this field has been made by a French invent-
or, B. Cenci, of Paris. It is an iron scaffolding constructed
with an iron platform mounted on four wheels running on

axles which are adjustable, so that the platform may rest on
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KEALY'S IMPROVED CRANK AND PITMAN.

these wheels, or may be lowered upon the ground. When
mounted on the wheels it may be transported with great fa-
cility from place to place, and when arrived at its destination
it is lowered und secured upon the ground, and forms a firm
bed or foundation plate for the scaffolding. The two axles
revolve in four bearings upon the platform, and have motion
imparted to them by toothed wheels, one of which is fixed
upon each axle and geared in connection with an endless
screw. Two supports upon the framing of the apparatus are
furnished with a bearing for the shaft of the endless screw
and the wheel for imparting the circular motion of the axle

for raising and lowering the carrying wheels.

—_— - ——

FREELAND’S LOCK NUTS.

Some very good lock nuts have been devised, in fact it is
almost a matter of surprise that so many different ways of
accomplishing so simple a result should have been discovered.
The importance of a good lock nut has stimulated inventive
talent in this direction, and seems likely to call forth new de-
vices for some time to come.

Our engraving adds another to the list of these devices
which have found a place in our columns, and it is claimed it
possesses advantages not found in others which have preceded
it. It can be applied to locking nuts on common bolts al-
ready in use, without any alteration in either the bolt or the
nut, except a small slot cut in the bolt, and it allows oiling or
greasing of the bolt, so that the nut cannot rust fast, without
in the least lessening the security of the locking. By its use
nuts can be made so loose as to run on their threads by the
aid of the fingers, and without a wrench, and still be locked

o
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8o as to secure them perfectly. The wrench is only needed in
setting the nut home and starting it loose.

Three adaptations are made: First, a single nut with a

ratchet, shown in Fig. I. This nut has a ratchet cavity cast

in it, as shown, in which a spring pawl—formed as shown
at A, Figs. 2 and 3—works, allowing the nut to be turned

© 1870 SCIENTIFIC AMERICAN, INC.

oy

down, but holding it from turning back. When it is desired
to takeOff the nut, a wire is put into a hole in the top of the
shank, B, of the pawl, which rises up through the nut, as
shown in Fig. 2, a recess being cut in the bolt for that pur-
pose. By means of the inserted wire the pawl is turned
against the spring out of its engagement with the ratchet
teeth, when the nut may be screwed off from the bolt.

Second. When it is desired to use the old nut after slotting
the bolt, a thin supplementary nut, C, Fig. 2, with the ratchet
and pawl, may be used as shown, which turned down upon
the old nut, D, effectually locks it. The supplementary nut
may be made so thick as to obviate the necessity of using the
old nut, if desired not to use it.

oo Third. The pawl may he made without the

. | riveted spring, as shown in Fig. 4; the bent
wire of which it is made being so formed as
itself to act as a spring to engage with the
ratchet. In this case the pawl is sacrificed
wa n the nut is turned off, a wrench being
employel to start back the nut and to break
off the paw’, when the nut can be turned off
by the fingers alone.

The supplementary nut might be advan-
' tageously used for locking the nuts of fish
' joints on railways already in use, by simply
slotting the bolt—a very simple and cheap op-
eration—and the various adaptations will be
found of service in all situations where nuts
are liable to jar loose, or where in certain ma-
chines it is necessary to frequently take off
and replace nuts, and also necessary to secure
| them against running back while the machine
is in motion.

Patented, through the Scientific American
Patent Agency, Feb. 22, 1870, by O. S. Free-
land, of Newport, R.I., who may be addressed
{or railroad rights, limited territorial rights,
or other information.

IMPROVED STOVE COVER, DISH, AND
KETTLE LIFTER.

Our engraving shows an improved form of
stove-cover, dish, and kettle lifter, which is made of wood,
wrought iron, and cast iron, in an ingenious manner, and is
a very convenient and handy implement,

The part, A, which passes through the wood handle, B, is
made of strong wire, bent as shown in Fig. 2, before the cast-
ing is made. It is then placed in the mold in such a way that
when the melted iron is poured in, it partially fuses and joins
the ends of the wire, A, to the part, C, as shown in Fig. 1.

As will be seen, the implement is small and compact. Its
hook, D, is used for lifting light or heavy kettles, and being
gituateddirectlyunder the handle, it is in the most convenient
position for that purpose.

The projections, E and F, are employed in lifting stove
covers, pans, or dishes.

This device has already been put in market, and, we arein-
formed, meets with much favor. It is very cheap to manufac-
ture, and perfectly adapted to the end designed. The inventor
will sell all the territory except the State of New York.

Patented, June 14, 1870, by Cyrus Cole, of Havana, N. Y.
For rights address Zerbe Perrine & Co., 264 West Third st.,
Cincinnati, Ohio, or the inventor as above.

—_——-——————————

METHOD FOR BLEACHING JUTE.—The material is first
heated for six hours in milk of lime ; for every pound of jute
take one quarter of a pound of quicklime. Rinse well in
water, afterwards in weak hydrochloric acid (2° B.) and heat
a second time for five hours in a solution of caustic soda, so
composed that there is one half of a pound of calcined soda
to one pound of jute. In this way all resinous and fatty
matter will be removed, and the bleaching can be completed
by chloride of lime or permanganate of potash.
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MODERN CHEMISTRY.,

While revolutions are occurring in the political world, and
the names of old streets are changed from the “10th of De-
cember ” to the “ 4th September,” and the “ Avenue de ’Em-
pereur ” becomes “ Avenue Victor Noir,”’ a similar excitement
prevails in the physical sciences, especially chemistry, and
the names of things are so radically changed that chemists of
the old schogl cannot recognize the most familiar object and
soon become lost in a labyrinth of inexplicable terms. We
have recently examined some of the new text-books on chem-
istry, and have been more edified than instructed by them. It

+is edifying to read the new definitions, and we are as much
puzzled by them as we sometimes are with some of John-
son’s definitions ; forinstance, Johnson says that “net-work
is something reticulated or decussated with interstices be-
tween the intersections ;” itis evident that the simplest weaver
could at once understand this. So with chemistry, we find it
defined in a recent book to be “that branch of physical sci-
ence which treats of the atomic composition of bodies, and of
those changes in matter which result from an alteration in
the kind, the number, or the relative position of the atoms
which compose the molecule.” And in another place the same
author says that *“a molecule is the smallest particle of mat-
ter into which a body can be divided without losing its identi-
ty,” And in the next sentence he defines an atom as “ the
still emaller particle produced by the division of a molecule.”

‘We cannot say that we derive that degree of information
trom these definitions that we have a right to expect from an
elementary text-book, and are sorry that modern chemistry
has fogged the mind of the author just as the sunlight often
togs the plates in tle hands of an unskillful photographer.

The doctrine of atoms and molecules must be taught tothe
present gencration, and the writer of the book in question
evidently knows what are the modernnotions on the subject ;
but be fails to make it intelligible to his pupils. We should
say, without pretending that our definitions were beyond crit-
icism, that an atom is the smallest thing into which a body
¢an be divided ; a molecule the smallest group of atoms that
can exist in a free state; and chemistry is the science that
treats of atoms and molecules, and what can be made of them.
People may quarrel about atoms, molecules, and matter gen-
crally, as much as they please, so long as we continue to put
things together and produce such wonderful results as we
lave recently done. 'We want practical results at the present
time, and are obtaining them at a rapid rate, notwithstanding
the doubts that ave expressed abount the different forrus of
matter and the skepticism in reference to the existence of
mind as distinct from matter.

The new school of chemistry will soon get out of the mists
in which 1t has been lost for some time, and we may expect
to have the skies cleared up when the warmth of true science
has had an opportunity to disperse the clouds; but those of
us who occupy neuiral territory will have to suffer from both
sides, and one gencration must be sacrificed by the onward
march of cvents. We are living in the transition period,
when the language of science is undergoing such changes
that very few can comprehend it, but it will be all clear to

" the next generation.

There has just been published in France a methodical re-'

port on the progress of organic and physiological chemistry
in 1868, comprised in a royal octavo volume of 446 pages, the
perusal of which, on account of numerous modern formulas,
is about as easy as would be a treatise on the calculus or the
computation of the orbit of Uranus. Everything in the book
is new—the names of compounds are new ; the symbols are
new ; the re-actions are new ; and it shows such vast industry
on the part of chemists, that it must be evident to any one
studying it that it is impossible, in modern times, for any one
person to keep up with chemistry in all of its departments.
It will be a long time before the compounds mentioned in this
book can have any practical application, but that they must
eventually become objects of interest there can be no doubt,
The author, L. Micé, treats of the doctrine of homologues,
and this takes up, in separate chapters, the hydrocarbons, al-
cohols, aldehydes, acids, essences, conjugate sulphur acids,
tannins, nitrogenous compounds, and a host of derivative and
substituted bodies too numerous to mention.

It is evident that an accurate and minute report onthe prog-
ress of modern chemistry in all its departments, for one year,
would require several thousand octavo pages to print the story
and after it was printed few people would be able to under
stand it. We cannot help thinking that it would be better to
retain the old names of compounds familiar to every chemist,
and to apply the new nomenclature only to new and hitherto
unnamed substances. There sre numerous erroneous expres-
sions in scienee which are sanctioned by usage, and which
have a well-known meaning attached to them, and there can

'onfy harm arise from suppressing them.

"Modern chemistry is a very comprehensive science, and, if

11the believers in protoplasm are to carry the day, appears des-

tined to swallow up the vital as well as the physical forces,
and every change in nature of whatever character, unless we
except the results of mechanical forces, may some day be
ascribed to this all-absorbing science. This is doing pretty
well for a science that had no existence one hundred years
ago, and is not unlike the change in the relative position in
rank and importance that has occurred in the history of mod-
ern nations.
—— >
WHAT ARE OUR COLLEGES DOING ?

It has been charged, with some reason, that our colleges
are failing to do the work expected of them, that they turn
out more physical than mental athletes, and that, instead of
cultivating good morals, they initiate youths directly into the
mysteries of immorality, debauching them, and turning them
out as finished sports, instead of expert scholars.

We say there has been some reason for this charge, but
gsome reason is not a sufficient reason to justify the belief that
all, or any one of these institutions, have ceased to do far
more good than evil. It is true, that among the young men
who annually leave our colleges, with degrees or without
them, many carry into life bad habits, acquired during their
collegiate course, and fail to carry with them any scholarship
to speak of ; but it is not true that the colleges are wholly to
blame for this, or that this class of men constitutes the ma-
jority of students and graduates.

It isto be admitted, however, that the number of those
who learn dissipation and gambling within the walls of our
colleges is altogether too large, and the causes of the evil ap-
pear to us not by any means obscure.

American colleges are, for the most part, so poorly endowed
that the receipts from tuition are absolutely necessary to their
support. As a consequence, students are often admitted who
ought positively to have been excluded, and retained long
after a due regard for the moral health of the institution de-
mands their expulsion.

Classical scholarship is also something which cannot be de-
manded of all young men who have leisure to study and mo-
ney to pay for tuition. To those whose minds are not special-
ly adapted to these pursuits, classical studies are the most
unprofitable of bores. If such men seem to read, it will be
only a pretense and a sham ; their tastes and capacities lie in
other directions, and their minds revolt against the compul-
sory attempt at acquiring what they know will never amount
to anything for them. They fall behind in the standard of
scholarship, feecl a loss of self-respect, and finally drop into
the society of those who have trodden over the same path, to
that reckless state of mind which, of all others, is most dan-
gerousto a young man. It will beseen that we regard the
enforced pursuit of any one class of studies in college a mis-
take. The things which must, perforce, be learned to fit a
man for the commercial business of life, and the clear inter-
change of thought on ordinary topics, should be learned be-
fore entering college, and a youth who commences a collegi-
ate career should feel, that in whatever field of study he finds
his tastes naturally lead him, he will be permitted to roam
without stint, and to throw his intellectual weight where he
can do it to the best advantage.

It may be said, that to permit this would defeat all uni-
formity in the character of studies pursued, and destroy any
standard by which degrees can be confered. Just so! Don’t
let us shrink from demolishing one of the most absurd shams
of modern times. The abbreviations A.B. or A.M., might just
as well stand for A. Butcher, or A. Milier, as for what they
now represent, so far as their possession givesany good evi-
dence of high attainments. At present they imply, in a large
majority of cases, that those who affix them to their names,
have by dint of coaching and ponying, and the regular pay-
ment of fees, managed to pass their three or four years in col-
lege, and to get out without open disgrace. They give no
warrant that the one upon whom they have been conferred
can calculate the inter:st on a bank note or write a page of
good English.

How much more sensible it would be to drop this humbug
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altogether, unless college examinatiorzs are made so strict
that no one can get a degree who has not earned it.

There is the beginning of a change already manifesting it
self in these institutions, and is certainly a change for the
better. Science and the modern languages are struggling
for supremacy over the old system of classical instruction,and
they will surely win. A disregard of the degrees conferred
is also manifesting itself among students, who prefer to se -
cure that which they find more adapted to their future needs,
then to strive for college honors by enforced application to
that which they feel will be of little comparative use to them
The time will come, and we think the next generation will
surely see it, when the ancient classicg will only rank as “op
tional ”” studies in all our colleges.

—————————————
THE DRAFT OF VEHICLES,

Evidently the draft of vehicles depends upon two distinct
things, the vehicle itself and the road. If an absolutely per
fect roadway could be made, the draft of all vehicles would
be equal to the power absorbed by the friction of its axles,
and rolling friction of its wheels over a smooth surface, and
that necessary for the ascent of grades. The power absorbed
by friction, when axles and boxes are both iron and kept con
stantly well oiled, would for the axles be a pressure of about
four per cent of the load, multiplied into the ratio cf tbe
mean diameter of the axles to the mean diameter of the
wheels, overcome through the distance the vehicle travels in
a given time. Thus the mean diameter of the wheels being
forty inches, the load, including weight of the vehicle, exclu-
sive of wheels being 4,000 1bs., and the mean diameter of the
axles being 2§ inches, the power absorbed by the friction of
the axles at three miles per hour would be *04X4,000 1bs. X
#J x 8 x5,280—=158,400 foot-pounds per hour, or ‘08 of one
horse power. The rolling friction would be much less than
this. '

Comparing this with what is found by experiment to be
the actual power consumed on the average, and on what are
thought good, metaled roads, the difference is surprising.
The power required in the latter case is, on the average,
nearly one third of one-horse power per tun of load trans-
ported three and one half miles per hour.

This wide difference is attributable in large measure to the
construction of the vehicles used for transportation of loads,
partly to defective lubrication, and partly to the imperfect
road surface.

The principles upon which the draft of vehicles depends
are quite imperfectly understood by most mechanics, al-
though they have been made the subject of elaborate experi-
ment and investigation by Morin, who in his valuable treat-
ise on mechanics treats this subject exhaustively,

Wheels acting upon road surfaces may he eongidered as
simple rollers. Coulomb has demonstrated that the resist-
ance of hard rollers rolling over even, hard surfaces is pro -
portional to the pressure ; that it isin the inverse ratio of the
diameter of the rollers, and that it is so much the greater as
the width of contact is smaller. But as roadways are not
even surfaces, and wagon wheels have loose fitting axles
through their hubs, it is evident that the laws demonstrated
by Coulomb cannot be expected to apply rigidly to them.

In the years 1837, 1838, 1889, and 1841, Morin, under the
direction of the French Government, performed an extensive
series of experiments to ascertain the laws which control the
draft of vehicles, employing for the purpose all sorts of vehi-
cles, and propelling them over all sorts of roads, muddy,
rutty, and stony, as well as those of the smoothest surface.

He found that the draft of wagons over a given roadway is
proportional to the load, and that it varies in the inverse
ratio of the diameter of the wheels, thus showing that the
laws of Coulomb, as applied to hard rollers upon even, hard
surfaces, also applies to them upon rough or yielding sur-
faces in so far as they involve the diametcr of the rollers and
the load. But on the point of width it was found that the
coincidence failed. Upon soft foundations the draft increases
as the width of tire decreases, and on solid roads the draft is
practically unintluenced by widtlh. Foruse on farms or soft
earth Morin maintains that the width of rims should be four
inches.

It was further found that resistance increases with inequal-
ities of surface, the stiffness of the wagon, and the speed
upon hard roads, while upon soft bottom it does not so.in-
crease with speed.

It was further shown that the inclination of the traces has
but little influence on the draft, but that it it is better for all
roads, and for common wagons, to make the inclination ap-
proach the horizontal so far as the construction will admit.

‘Wheels of large diameters and narrow tires injure roads
less than those with small diameters and wide tires, and the
concentration of load upon two wheels having wide rims is
more injurious to roads, than the distribution of the same
load upon four narrow rimmed wheels.

— ) >——————————
THE FINISHING AND DEGCORATION OF MACHINKRY.

Everybody prefers to look at beautiful things rather ihan
at those unattractive in their appearance ; but in thingsmade
not with a special design to be looked at and admired but to be
used, it has been questionable in the minds of many whether
it is not better to avoid much attempt at decoration or orna-
mental design, both for the sake of cheapness, in initial cost
and the saving of subsequent labor to preserve the beauty of
such articles when in actual use.

As usual there are extremists on both sides of this ques-
tion, and the truth lies in a mean between the elaborate de-
coration which some would advocate, and the total neglect of
adornment which would suit the views of others.

For ourselves we are always gratified to see an elegant de-
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sign and finish in a machine, even when it is employed todo
rude work; but elegance of design does not always mean elab-
aration.

The question of fitness is one which should greatly influ-
ence all consideration of ornament. Nothing looks well out
of place. A cluster of roses looks very pretty in the center of
a panel of an enameled bedstead. On tle blade ot a barn
shovel such an ornament would be simply ridiculous. The
cloth plate of a sewing machine may be highly decorated,
and such decoration is in perfect good taste. Sewing machines
are much used amid surroundings of beautiful objects. Beau-
tiful textures are wrought upon them, and no incongruity re-
sults from ornamentation of sich machines designed to be
used in the household.

We confess that the hose carts now used by the fire depart-
ments of our principal cities, in connection with steam fire-
engines, appcar to us much more appropriate with their al-
most cntire absence of ornamentation than the elaborately
adorned ones formerly in vogue under the volunteer fire-com-
pany system. Those now employed are made for service and
not for show, and their fitness for the purpose to which they
are applied is an element of comeliness, which more than com-
pensates for the absence of gay colors and the glitter of pol-
ished metal.

It is because we deem elaborate ornament entirely out of
place on locomotives that we regard the reform in this par-
ticular, now in progress on American roads, as a step in the
right direction. Our sense of the fitness of things hasalways
received a shock when we have seen a highly decorated loco-
motive dash besmirched and dingy into a railway depot. A
“sweep ” could as appropriately put on a shirt of *‘ snaw-
white seventeen-hunder linen,” in a preparation for the cleans-
ing of a kitchen chimney, as a manufacturer of a locomotive
could lavish thereon the ornate display we deprecate,
which, besides being out of place, is an element of expense,
and an entailmeni of increased labor in caring for the costly
machine.

But while we find fault with extravagant and incongruous
ornament, it will not do to ignore the fact that a machine ap-
propriately decorated stands a much better chance of being
well cared for than one totally destitute of attractiveness in
appearance. The reflex effect of a beautiful design in a ma-
chine will unconsciously influence its attendants and beget
in them increased neatness and care. So there is possibly a
danger that in stripping locomotives of their inappropriate
and elaborate finish, the other extreme may be adopted, and
what would not only be appropriate but useful in its effects
may be neglected.

—_———————
PROGRESS OF FOREIGN INVENTION,

In connection with the numerous inventions of American
origin, which constantly come under our notice, we find it
one of the most interesting items of our manifold labors, to
follow the progress of invention abroad, and to note the in-
fluence of customs and national peculiarities upon the require-
ments which give birth to the numerous devices of European
inventors, Often some of these are almost exactly like those
which simultaneously make their appearance here. For in-
stance we find in the last numb 'r of The Engineer a descrip-
tion of an improvement in mill picks, attributed to a Chester,
England, inventor, similar in all essential respects to the one
we illustrated and described in our last issue. These comnci-
dences show that a universal want exists for some device of
the kind which gives rise to them, and that this want has be-
come so well defined as to haveattracted the general notice of
inventors in the department which feels the necessity for it.
As there are many ways of accomplishing a given end, such
devices are open to competition on the part of otherinventors,
who, if they keeptheir eyes open, will gain many important
hints from the study, not only of our illustrated descriptions,
but from the notic:s of European inventions we give from
time to time.

An English inventor has made an improvement in railway
time-ta 'l¢s, calculated to render their indications and direc-
tions more intelligible and unmistakable. He inserts under
the name of each statinon on the table or bill a line, ruled hor-
izontally, and continued under the various times across the
shest, each line having a distinctive color or form. He also
uses waved, curved, dotted, and other irregular lines, with or
in lieu of straight or colored lines, or both combined. In some
cases he prints the time tables in colors, the colors of the va-
rious stations being the same, and in unison with the figures
indicating the times.

Another Englishinvention is an improvement in the method
of grinding cards on carding machines. He adapts the screw
shaft and the parts in connection therewith to the employ-
ment of a flat grinding disk, in lieu of a box or roller, where-
by he claims to obtain a better effect. In an arrangement of
the improved apparatus, adapted to the grinding of the roll-
ers or cylinders in their places, the screw shaft is fitted to re-
volve in bearings formed in end plates or frames, which are
suitably formed to fit into the ordinary brackets or bearings,
or into brackets provided for the purpose, and on the shaft is
mounted a traveling frame, which carries the grinding disk.

The war seems to be stimulating invention in small arms
Improvements in bresch-loaders follow each other rapidly.

The following are soine of the most noticeable of recent
English improvements in this field, In oncthe breech bolt is
hollow, and contains a discharging piston, the latter being
operated by means of a spiral spring, and furnished with a
tooth or projection by which it is capable of being retained in
position for firing by a tooth. At the rear end of the upper
part of the breech is placed a spring having a tooth at the
hinder end, which tooth, whenin its normal position, drops
into a recess in the upper part of the rear end of the breech

bolt, and prevents the latter from being drawn backwards
until it is released by the spring being lifted upwards.

In a second improvement instead of fastening down the
barrels by means of the ordinary lump and grip or bolt, the
inventor makes on the face of the breech ends of the barrels,
and between the barrels, a projecting piece or lump, and also
makes in the face of the break-off a vertical slot, into which
the said projecting piece or lump fits, when the barrels are
shut down against the face of the break-off. He fastens down
the barrels by means of mechanism constructed as follows:
In the break.off of the gun he makes a vertical tubular cham-
ber, into which the vertical slot in the face of the break-off
opens. In this chamber a vertical grip is fitted and turns.
The vertical grip consists of a cylindrical block of metal, the
middle part of which is of greater diameter than the parts
above and below it.

A third device of this kind consists in the construction and
employment of a plug or rod with two heads within a tube ;
secondly, in the construction and employment of a tube for
containing a coiled spring, and to serve as a guide for the
closing bolt to slide upon ; thirdly, in the employment of the
double lever provided with a pin, and acted upon by a trigger;
fourthly, in the employment of a forked lever, caused to act
automatically to eject the empty cartridge case on opening
the breech ; fifthly, in the employment of a disk with a pro-
jecting thumb piece and with a portion of the edge cutaway,
for, retaining the arm at full cock, or for freeing it, ready for
the'dist(iharge.

The details of these inventions are perhaps too meager to
givea very clear idea of them, but they indicate activity in
this field of invention, based upon the now demonstrated fact
that, for future warfare, muzzle-loading small-arms are to be
universally superseded by breech-loaders.

Another inventor has patented and proposes to introduce as
an improvement in vehicles for paints a coraposition made by
combining alcohol, shellac, and vegetable oil (by preference
castor oil) together, and then mixing this vehicle or composi-
tion with white lead or other pigments to form paint. The
proportions are about eight parts of alcohol, two parts of
shellac, and one part of any vegetable oil; these are to be
subjected to gentle heat, and stirred unti] the shellac is dis-
solved. He claims that paint made with this vehicle is in-
odorous, dries very quickly, and is not liable to crack or blis-
ter by exposure to heat.

—_——-———o——
CHEMICAL EXPERIMENTS.

Professor Hofmann, the accomplished investigator, author,
and lecturer, has recently published some lecture-room exper-
iments that are worthy of being generally made known.

1. Explosion of hydrogen compounds by contact with fum-
ing nitric acid.

It is generally known that phosphureted hydrogen is spon-
taneously combustible when prepared in a particular way ;
but that it loses this property when brought into contact with
sulphur aud other bodies. By holding a glass rod dipped in
fuming nitric acid over the aperature out of which the gas is
steaming;, it is instantly ignited ; and if a few drops of slightly
heated fuming nitric acid be poured into a jar filled with
phosphureted hydrogen, a violent explosion at once takes
place. Svlphureted and seleneted hydrogen gases exhibit
similar phenomena. The former gas must be pure and free
from hydrogen, and is best prepared for the experiment from
sulphide of antimony.

The neatest experiment is with hydriodic acid. If we pour
from a test tube a few cubic centimeters of gently-warmed,
fuming nitric acid into a tolerably roomy cylinder filled with
hydriodic acid gas, a voluminous red flame will burst out,
veiled in a violet cloud of iodine vapors,and the interior walls
of the cylinder will be covered with a net work of steel gray
iodine crystals.

2. Observation of complementary colors by reflected and
transmitted light.

Many bodies exhibit by reflected light a color that is com-
plementary to what is seen by transmitted light. This phe-
nomenoncan be especially well shown by aniline colors, aniline
or iodine green being the best adapted for the purpose. Ifa
concentrated solution of iodine green in alcohol be evaporated
over a water bath in a glass capsule, the bottom of the vessel
will be covered with a homogeneous crust of a perfectly
transparent film, which exhibits by transmitted light a mag-
nificent green color, and by reflected light an undoubted cop-
per-red color. If a portion of the capsule be now heated, the
green is changed to violet in reflected light, and the trans-
mitted light gives a brass-yellow color.

8. Coloring power of aniline dyes.

The divisibility of matter has long been illustrated by the
great extent to which gold coin can be drawn out, or by the
penetrating powers of certain odors; but aniline dyes afford
an equally apt exhibition of this physical phenomenon.

A solution of rosaniline in water containing a few drops of
acetic acid, so diluted that there is one part of the dye in one

million of water (1 milligramme in 1 liter of water), still pos-|

sesses a deep carmine-red color. A skein of silk, moistened
in acetic acid and plunged into the solution, becomes immedi-
ately a fine red. If the liquid be further diluted until there
are 25 millions water—g'= milligr. in a liter—to 1 of rosanil-
ine. the red shade of color is still visible, and the silk in a
quarter of an heur will exhibit a rose tint.

If the dilution be cont'nued further until one part of color-
ing matter occurs in one hundred million parts of water (15
milligr. in 1 liter), the extreme limit at which the shade of
color can be detected is reached, and it is necessary to look
through tolerably large volumes of the liquid to detect the
tint. A white floss silk thread, suspended in the solution for
twenty-four hours, exhibits the color more distinctly than the
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liquid. Another phenomenon exhibited by the silk thread is
of the utmost importance in modern physics, as it seems to
confirm the theory of the motion of molecules now held by
many physicists.

The colored-water molecules would appear to be attracted
by, and tomove toward the silken thread, and thus to produce
currents in the apparently perfectly quiet liquid. Other anil-
ine colors are adapted to this experiment, but for extreme
dilwtions the bes! is the rosaniline.

4. A ball room experiment with aniline colors.

At a ball given by Madam Hofmann in Berlin, an amusing
and ingenious application was made of her husband’s discov-
eries by the introduction of the aniline colors during the
dancing of the German. It is customary at a certain figure of
the dance for the gentlemen to take bouquets from a table and
Land them to the ladies, and for the ladies to give ribbons to
the gentlemen. On this occasion both the bouquets and the
ribbons were made of pure white silk. At the end of the
‘room was a fountain perfumed with eau de cologne, and as each
couple waltzed past it, the bouquet and band were held for a
moment in the spray, and were instantly turned an exquisite
blue, green, red, or violet color, and if a like color fell to the
same couple, it was looked upon as a good omen. The
way this was accomplished was by sprinkling the small-
est possible quantity of the powdered aniline pigments on
the flowers and ribbons, and as soon as the powders came in
contact with the alcohol of the perfumed fountain, they were
instantly diffused through the material and dyed it like a
charm.

5. Formation of nitric acid by the combustion of hydrogen
in the air.

By the analysis of air in Ure’s eudiometer, after the explo-
sion of the hydrogen and oxygen, it is always found that
some of the nitrogen becomes oxidized. The same phenom-
enon can be shown in the experiment of forming water by
the combustion of hydrogen in contact with oxygen, if it be
performed in alarge balloon (10 liters capacity) from which the
atmospheric air is not wholly excluded. Red fumes of nitrous
acid will sometimes appear, and the water collected from the
bottom of the vessei reddens litmus paper, and if it be neu-
tralized with ammonia, evaporated crystals of nitrate of am-
monia can be readily detected.

6. Liquid cyanogen.

Cyanogen gas can bereadily liquefied at 68° Fah., and only
four atmospheres of pressure are necessary to condense it ;
and at 32° Fah. nomorethan one and a halfatmospheres. At
about zero, Fahrenheit, cyanogen gas is liquid at the ordinary
pressure of the atmosphere, and at the freezing point of mer-
cury it also becomes solid. Professor Hofmann has found that
the liquefaction can be accomplished as readily as sulphurous
acid, and without the necessity of a Gteissler tube. An ordi-
nary combustion tube, bent like a bow, closed at one end, and
provided with a well-fitting brass stop-cock luted on with
sealing wax, can be used as a condenser. After this is filled
with gasit is only necessary to place it in a freezing mixture
of ice and salt, to which a little chloride of calcium has been
added, to condense the gas to a liquid. On opening the stop-
cock the gas rushes out with a hissing sound at first, but es-
capes more gradually after a few mowents, on account of the
intense cold produced by the sudden change from liquid to
gas. The tube becomes covered with snow from the condensed
moisture produced by this cold. When the flow of gas be-
comes gradual it can be ignited to exhibit the peach-blossom
color produced by its combustion. Other experiments, such
as are commonly shown with sulphurous acid, can be repeated
with the liquid cyanogen. The liquid cyanogen can be pre-
served unchanged for weeks. By burning a jet of the gas
before the slit of a spectroscope, the magnificent spectram
which it produces can be readily shown.

7. Alternate reduction and oxidation.

A neatway to show this experiment is totake a copper bell
and place it on a triangle over a gas blast where it can be
suddenly heated. The surface of the metal soon becomes ox-
idized and turns black. If now a funnel, connected by an
india-rubber tube with a hydrogon apparatus and filled with
that gas, be lowered over the bell, the thin film of oxide will
rapidly disappear, and the bell assumes its original brilliant
color. By repeating this operation we show all of the effects
of oxidation and reduction.

— -
THE “WORM” ON THE AILANTHUS.

The new caterpillar,
“ His vile antipathy and scorn,’

concerning which H. E. C. asks, is the ailanthus silkworm,
or, in other words, it is the larva of the Cynthia moth (Samia
COynthia). This species is a native of northern China and
Japan, and was introduced into Europe in, we believe, 1858.
It has been there largely experimented on as a silk producer,
its special recommendations for that purpose being that it
is hardy, and double brooded, and that it feeds on the ailan-
thus. From a note in the American Entomologist of last June,
we are led to infer, however, that its cultivation has not
proved so advantugeous as was anticipated.

The Cynthia was introduced into this country in 1861, and
has become naturalized in the neighborhood of several
of our large cities. The perfect insect may be readily
distinguished from the native species, which most resemble it
in form and size, by its coloration. In our Cecropia, Poly -
phemus, and Promethea moths, brown, russet, and claret
shades predominate ; in the Cynthia, the light brown or fawn
ground is tinged by green, giving it a faint olive cast, and,
outside of a white line that crosses the wings, there is & band
of a most delicate blush of flesh color.

Measuring, as it does, from four to five inches across the

wings, this moth is altogether a beautiful and conspicuous
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insect, and offers full atonement for its “ disgusting ” appear-
ance in earlier life.

gy ——
-

FAIR OF THE AMERICAN INSTITUTE.

The American public is quite accustomed to pay for what
it does not get, and endures such transactions with supreme
placidity. Occasionally some high-strung victim of extortion
gives a yelp through the newspapers, and having thus * freed
his mind,” generally subsides into silence and careful
watching to avoid being again sold ; but the vast majority
swallow their chagrin and confine themselves to private pro-
fanity, or public prayer that the blessed time may be hastened,
when sells shall cecase and honesty shall control all pecuniary
transactions.

The opening of the fairs of the American Institute, have
in times past, been attended with tedious delays in the ar-
rangement of the articles to be exhibited, and the setting up
of machinery ; very trying, no doubt, to the management
and the exhibitors, but still more so to those, who, deluded
by the announcement that ¢ The Fair of the American Irsti-
tute is Now Open,” published in the newspapers, hung up on
banners across the streets, and placarded on the walls, go
thither, only to find things just beginning to emerge from
chaos, and still in such confusion as to defeat all the pur-
poses of a public exhibition.

We do not wish to underrate the arduous task devolving
npon the management in perfecting all the manifold arrange-
ments for a display of this kind ; butit will not do to charge
the delay wholly to the exhibitors. A little more backbone
is needed in the management to make exhibitors come to
time, or in lieu of firmness on their part, they should have
the fairness to postpone their opening, and advertise the post-
ponement as thoroughly as they now do the delusive an-
nouncement of the opening.

Even with our experience of the way these fairs are con-
ducted, we thought a week’s grace would suffice to bring the
exhibition up to some approximation to completenéss. Hav-
ing delayed visiting the fair for a week, we found on our ar-
rival at the building that it would be impossible to inspect
the machinery, very little of which was in place, and none at
all in motion, except one or two scroll-sawing machines.

Our general impression derived from this visit, was that
the display of machinery would be unusually meager, and
that the department of steam engineering would have very
little worth mentioning, to boast of in the present show. It
is, perhaps, premature to hazard such an opinion, but future
visits will deterwine this point.

The display of

AGRICULTURAL MACHINERY

is extremely meager. Our summary contains all that was on

exhibition, at the time of our visit, worthy of mention, if we

except, perhaps, some few things whom nobody seemed to own,

and about which we would gain no information. Of
MOWERS AND REAPERS

there are the principal standard machines, well known to the

agricultural public.

The Warrior Mower is exhibited by the Warrior Mower
Co., of Little Falls, N. Y. This machine runs upon two driv-
ing wheels, each turnished with ratchets which impart mo-
tion to the axletree or main shaft, thus making of each an
independent driving wheel. The driving wheels are eight
inches further apart than in most other machines, which
allows them to run in the track made for them by the track
clearer, and thus avoid running over the cut crop. The gear-
ing is of the kind called planetary, and is entirely encased in
an iron shell, which encircles the axletree and keeps out
grass and dirt from the cogs and gearing. The frame is so
balanced that it brings no weight on the horses’ necks, and
side draft is obviated, as the finger or guard bar is in front of
the machine. The folding of the bar is so contrived as to re-
lieve the horses’ necks from weight when the bar is folded
for transportation.

The Columbian Junior Mower, is a light machine embrac-
ing all the good points of the larger sized machines of the
same make, but designed to supply at a moderate price, a
mower of small size and of less weight and draft. It is exhib-
ited by the American Agricultural Works, 24th street and
10th avenue, New York.

A fine specimen of the well known Buckeye Mower and
Reaper combined, with self-raker, is exhibited by Adriance,
Platt & Co., Poughkeepsie, N. Y., who also exhibit a Buckeye
Mower.

The Clipper Mower is exhibited by the Clipper Mower and
Reaper Co., 154 Chambers street, New York. It isa well
made and evidently a good machine.

The Wood’s Reaper, and Wood’s mowing attachment to
reaper, and the Wood’s Mower are, as usual, on exhibition.
Their merits are too well known to need any description.
Exhibited by the Walter A. Wood Mowing and Reaping Ma-
chine Co., Hoosick Falls, N.Y.

A machine called the American Mower is exhibited ty the
Builder’s Iron Foundery, Providence, R. I. It looks like a
good machine.

The Eureka Mower is exhibited by Wilber’s Eureka Mower
and Reaper Company, Poughkeepsie, New York. The cutter
bar of this machine is directly in front of the body of the
machine. It has no side draft, but it necessitates the travel-
ing of one horse in the grass.

The Ames Plow Company, 53 Beekman Street, New York,
exhibited the Perry Mower, a strong and compact machine.

All these machines will doubtless find a formidable com-
petitor in a novelty called the Sprague Mower, exhibited by
the Sprague Mowing Machine Company, Providence, R. 1.
For lightness, simplicity of construction, and recognition of

all the principles requisite to a good mowing machine this
machine ranks in the first class. It is a cheap machine, and
embraces many points of practical excellence. The frame is
an iron case in which all the gears are placed and entirely
covered. The shafting is all held by the frame, and as it is a
single piece there can be no warping and springing. The
shafting once in line must always be in line, thus securing
eagy draft throughout the whole life of the machine. Only
four bolts are used to hold cover, caps, seat, shafting, gears,
and frame. No dust, dirt, or grass can reach the gears, and
the driver cannot possibly be injured by them. Almost the
ertire weight of the machine is carried upon the wheels, giv-
ing large driving power in proportion to the whole weight.
The machine is one of the lightest in use, weighing only 600
pounds. The lifting apparatus is so made that with the
lever only the bar is brought to a perpendicular position and
fastened, and with the leverit is unfastened and lowered, and
the driver can do this almost instantly without leaving his
seat. The gear shifting apparatus is worked by the foot.
This is the first geason these machines have been put into
market, and we are told 325 of them have been sold and put
into actual work, giving excellent satisfaction. It will, if we
mistake not, prove ¢he attraction in this department of the
fair. Among

HAY TEDDERS

we notice “ Bullard’s Improved,” exhibited by Duane H.
Nagh, 29 Cortlandt Street, New York ; the “ American,” exhib-
ited by the Ames Plow Company, 53 Beekman street, New
York, and the “National,” shown by E. D. and O. B. Rey-
nolds, North Bridgewater, Mass. Among

MISCELLANEOUS ARTICLES

we noticed Seymour’s improved grain drill for sowing seeds
and distributing fertilizers, intended to sow coarse or fine
seeds. The distribution is even and continuous, and per-
formed in full sight of the operator, who can thus assure
himself that the work is proceeding properly. Two har-
vester knife grinders are exhibited, one by Thos. Loring,
Blackwoodstown, N. J., and a second by W. H. Field, of Port
Chester, N. Y. The latter is the simplest grinder we have
seen. It will grind the knives toa sufficiently true bevel, and
may be used on any flat-faced stone, whether it runs true or
isout of round, and it may be clamped to any common grind-
stone frame.

Black’s hay conveyor is an ingenious device for placing
hay, when taken from the load by a horse fork, at any de-
sired placein the mow. It is a self-locking and unlocking
pulley traveler, which, when the forkful of hay is raised up
to it, unlocks, and carries the hay to the place desired, and
when the forkful is dropped it immediately runs back and
locks itself fast to raise another forkful. It is exhibited by
@G. and B. Holmes, of Buffalo, N. Y. The same firm exhibits
a dumping wagon of novel construction, which will well re-
pay inspection. It is admirably adapted for farm use, and for
trucking in cities, and has many novel peculiarities of con-
struction, which cannot well be described without an engrav-
ing.

‘We shall give more information in regard to the machinery
display in subsequent issues, and as soon as the various ma-
chines are set up and put in motion.

—_—_—————————————
On Edible Earth.

To the list of the earth-eating people the Javanese must
be reckoned ; a fact brought to our knowledge by Alexander
von Humboldt. From the specimens of which I have had
the opportunity of seeing, it is to be inferred that earths of
very different external appearance, and of different character,
are eaten. One deposit of such edible earth, possessing an
intensely red color, exists in the neighborhood of Sura Baja,
between strata referable to the time of the latest tertiary.

This earth is formed iuto thin cakes, having a diameter of
from 1 to 1% inches ; it is then dried over an open fire, and
in this condition is brought into the market. It is perfectly
smooth to the touch, and is composed of materials in the
finest state of subdivision. By a chemical analysis, to which
I subjected it, after removing the thin stratum of soot, which
settled upon it during the process of drying over the fire,
I convinced myself that it does not contain the slightest
trace of an organic substance. The analysis gives the fol-
lowing result :
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Of the water, 6:36 per cent was driven off below red heat.
The remaining 661 per cent disappeared only when the test
portion was heated to bright redness. From the analysis it
is apparent that the earth consists of a clay rich in iron; in
which is still retained small quantities, yet undecompesed, of
the minerals from which it derived its origin. Inthis way the
trifling percentage of potassa and soda may be accounted for.
Taking away the accessory alkalies, and so much of the silica
as they demand, there remains behind a clay containing silica
and iron.

Humboldt suggested, that the probable explanation of the
earth-eating habit might be found in the desire to fill the
stomach, and thus, in a measure, to allay the pangs of hun-
ger. This view of the subject may be satisfactory when
applied to those rude people who devour it in great quantity;
but it will not apply to the case of the Javanese, who make

this use of but trifling quantities. With these, it is much
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more probable that the physical properties of the earth alone’
are sufficient to furnish the cause we are seeking.

Upon rubbing it, not the slightest grittiness is perceptible,
and on being moistened with water it forms a smooth and
unctious mass. The enjoyment derived from eating it seems
to reside in the similarity of the sensations it produces, with
those derived from the eating of fatty substances. In many
parts of Wiirtemberg the quarrymen have the habit of eat-
ing the smooth, unctious clay which collects in the fissures
of the rocks. The term “Mondschmalz,” which they apply
to it, would seem to refer to the enjoyment they experience
in the process of eating.—Prof. C. W. C. Fucls.

_— e
MILEAGE SYSTEM OF RAILROAD COMMUTATION
TICKETS,

Railroad managers have devised many plans for providing
commutation tickets to their patrons, the most common of
which is to sell tickets for certain stations, good for one, three,
or twelve months. For instance, a ticket is bought which
entitles the purchaser to ride on any train over the Erie
Railroad from New York to Paterson and back for the month
of September. The ticket is shown on each trip to the con-

"| ductor, and at the end of the month the ticket is taken up.

If the purchaser has occasion to go back and forth from Pat-
erson every day he gets the tull value of his investment. But
should he fail to use his ticket (for it is not transferable) the
railroad company gets his money, and he realizes no consider-
ation for his investment. Therefore a more equitable system
for the traveler is desirable, and this, on many Eastern and
‘Western roads, has been adopted.

The following very good plan is recommended by the Boston
Railway Times, which says that the recent practice of selling
raillway mileage tickets necessitates the use of some kind of
ticket, so that conductors can ascertain readily how many
miles are traveled by the passengers. The best arrangement
that we have seen of the kind is one designed by Wm.Mahl,
Esq., Auditor of the Louisville, Cincinnati, and Lexington
Railway. It is a sheet containing ten columns, or coupons, of
figures representing one thousand miles, the first three of
which we copy below shows the general arrangement :
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The full sheet, folded in convenient sections, with the name
of the person holding the ticket and the distances between
the different stations, is attached to a neat cover, which can
be conveniently carried in the vest pocket. It requires
nothing but simple addition to enable the conductor to mark
the miles traveled. The right-hand coupon markes the first
hundred miles or any intermediate distance, and wken over
a hundred are traveled the coupon is torn off and the proper
figures punched in the next coupon. The figures over the
coupons mark the hundreds of miles, and those in the body
of the coupons still marking the intermediate distances.
Thus, a traveler going 65 miles the conductor punches 5 un-
der 60;then if be goes 20 miles further, 5 under 80 is punched;
if 40 miles further, the first coupon is torn off and 5 under 20
is punched on the next coupon ; and 8o on up to any number
of miles represented by the coupons.

This is a very neat, ingenious, and convenient device, and
just meets the want. The price charged on the Louisville
and Lexington road for their tickets is two cents per mile
and a passenger who buys one of these mileage tickets pays
twenty dollars for his thousand miles of travel, and gets rid
of the necessity for frequent making of change, and has the
evidence of his right to travel constantly in his pocket, with
his name indorsed thereon, and countersigned by the ticket
agent ; and should he lose his ticket no one else could use
it. Wethink Mr. Mahl’s design a very good one, combining
simplicity with great convenience.

———— . ———
The Remarkable Gas Wells at Erie, Pa.

The Erie Republican says that drilling has becn suspended
in the gas well of Stearns, Clark & Co., and the work
of tubing and seed-bagging were accomplished. Every-
thing being in readiness fires were kindled beneath the
boiler, and soon vhe flames roared and leaped from one end of
the furnace tothe other. It was found by actual measure-
ment that a'ter sufficient gas had been used to generate the
requisite amount of steam there still existed a prissure from
the well equal to about 100 1bs. to the square inch. Before
the match was applied to the pipes the whole pressure was
tested by means of a steam gage, and was found to be about
200 1bs.to the square inch. Of course the stars and siripes
were run up on the flagstaff which overtops the derrick as
soon as the result was known to be a certainty. It is now
believed by the proprietors of Presque Isle Iron Works that
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that institution has as good a wellvas any yet struck in
the city. The hole is six inches in diameter and descends
into the earth 542 feet.

Two hundred pounds pressure to the square inch is equiva-
lent {0 thirteen atmospheres.

A correspondent writing from Erie, Pa., adds the follow-
ing:

Our gas wells are still going down with success. We have
about a dozen completed, and half as many more being
bored.

Every one so far has struck heavy veins of gas.

Private parties are now boring to get fuel and light for

their dwellings.
—_—————————
Sulphur in Coal Gas.

Dr. W. Odling, Fullerian Professor of Chemistry at the
Royal Institution, in a lecture delivered on the 2d of June,
shows most conclusively the sulphur bugbear to be all moon-
shine. Hesays:—

“I am altogether at issue with the public wlen they main-
tain that the sulphurof gas produces, by its combustion, oil
of vitriol, or that the amount of sulphur ordinarily contained
n gas is of any consequence whatever, and a little considera-
tion will, I think, satisfy you of the soundness of this posi-
tion. Ve will sssume that coal gas contains not 20, but 40
grains of sulphur in 100 feet, 2. quantity at any rate greatly
exceeding the reality. Now, making another extravagant
assumption, that the whole of these 40 grains of sulphur
would be corapletely burned—and in reality they would be
burned very incompletely—they would furnigh by their com-
Bustion 80 grains of sulphurous acid gas. This quantity of
the produced sulphurous acid would occupy, at ordinary tem-
peratures, about <lsth part of a cubic foot ; and since 100 cubic
feet of our coal gas gives {I:th of a cubic foot of sulphurous
acid, 1,500 feet of coal gas would be required to farnish one
eubic foot of the acid, even upon the extravagant assumption.
we have purposely made. But the corabustion of 1,500 feet of
coal gas would produce something besides sulphurous acids
It would produce®at lecast 1,000 cubic feet of carbonic acid,
and, in addition to its dilution with other gases and vapors,
we should have our sulphurous acid diluted by 1,000 times its
volume of carbonic acid. Now,if we can get at the propor-
tion of carbonic acid in the atmosphere' of a room highly il-
luminated with gas, and takethethousandth part of that pro-
portion, we shall be able to form some notion of the amount
of sulphurous acid present. You will remember that the
amount of carbonic acid.furnished by the breath of one indi-
vidual is equai to that furnished by two 3-feet gas-burners,
and that the maximum amount of carbonic found in the at-
mosphere of a crowded theater was 0 82 per cent. Now, if in
addition to our previous unrecasonable suppositions, we fur-
ther suppose that an atmosphere contains 02 per cent of car-
bonic acid furnished by gas combustion, you will see that the
whole matter becomes a reductio ad absurdum—that we might
actually have one half-millionth part of sulphurous acid pres-
ent in the air of a gas-lighted room.

—_——————————————
The Hottest Summer for a Century.

The Hartford Courant says that, according to the weather
records of Yale College, the past has been the hottest sum-
mer for ninety-two years. That is as far back as the Yale
rccord enligbtens us, and no centenarian who was running
arcund barefooted during the summer of the eight previous
years remembers anything hotter ; we may, thersfore, safely
call this the hottest summer for a century. From July 10 to
August 15, 1870, the mean daily temperatvre was, at New
Haven, 85 degrees; and no season, at least since 1778, has
shown so many consecutive hot days. Our highest tempera-
ture this summer was (July 17) noted at 98 degrecs, and this
has been exceeded only four times during the period above
indicated ; at New Haven the thexmometer rising to 100 de-
grees one day each year in 1784, 1800, and 1845. In 1798 it
reached 101. :

————— > ——————————
Portable Cider Mills and Presses,

We are informed by dealers that never before this fall was
there such a wide demand tor machines of this class as now.
This not only indicates that there is an unusually large apple
crop this year, but it may suggest to inventors that there is
still room for competition in this extensive field. There is no
good reason why hand cider mills should not be as common
among farmers ag churns.

FOR THE EXTENSION OF PATENTS.

APPLICATIONS

“Epar KuYs” FoR MAKING AND POLISIHING THE EDGES OF BOOT AND
Snor SoLEs.—George C. Todd, Lynn,Mass., has petitioned for the extension
of the above patent. Day of hearing Nov. 9, 1870.

RAILROAD CAR SEATS AND CoucuEs.—Theodore T. Woodrufl, Philadel-
phia, Pa., has applied for an estension of the above patent. Day of hear-
ng Nov. 16, 1870.

2AILROAD CAR SEATS AND Coucues.—Theodore T.Woodruft,Philadelphia,
Pa., has applied for an extension of the above patent. Day of hearing Nov.
16, 1370.

v

MeTHOD OF CLAMPING CUTTERS IN CUTTER HEADS FOR PLANING MA-
cIiNEs.—Jonathan P. Grosvenor, Lowell, Mass., has petitioned for an ex-
ension of the above patent. Day of hearing Nov. 16,1670.

Anventions Patented in Engiand by Americans,
[{Compiled from the ¢ Journal of the Coinmissioners of Patents.']
PIROVISIONAY, PROTECTION FOR 81X MONTHS.
826211.—S’I‘EAM GENERAT'OR.—N. H. Barbour, New York city. August9,

0.

2,218, —GENERATING GAS FROM PETROLEUM.--A. 1. Ambler, Washington,
D.C. " Aug. 12,1870,

2,268.--MACHINERY FOR COMPRESSING A1E.—C. Barleigh, Fitchburg, bass.
August 13, 1870.

2,27%—Nn'1‘~boox ING WASTTER.—W. H. Van Cleve, Ypsilanti, Mich. Aug.

1870.
2,286.—-CARTRIDGE.—I". 2. Draper, Boston, Muss. Augusi 18, 1870.

2204 —DEVICE FOR LUBXICATING AND KXCLUDING DUST FROM JOURNALS.
~E. ‘Jon Jeinsen and J. M. McDonald, San Francisco, Cal. August 1021870,

Business and  Levsonal,

The Charge or Insertion under this headis One Dollar a Line. 1f the Notice
exceed Four Lines, One Dollar and a Half per line will be charged.

The paper that meets the eye of manufacturers throughout the
United States—Boston Bnlletin, $400 a year. Advertisements 1%c.a line.

New drop press for sale, below cost. W. S. Hammond, Manu-
facturer of Hammond’s Window-sash Spring, Lewisbury, York Co., Pa.

For Am. Twist Drill Co.’s Patent Grinders,and other fine tools,
address J. W. Storrs & Co.,252 Broadway, New York.

Building Felt (no tar) for inside & out. C.J. Fay,Camden, N. J.
Foller’s Patent Lamp-shade Holder. Wanted—'The addresses

of all persons nterested in the manufacture of Lamp-shade Holders.
Address John Foller, No. 929 4th st., N. W., ‘Washington, D. C.

Imp’d Presses & Dies for tin work; special Drilling machinery
for Hardware Manufacturers. Ierracute Machine Works, Bridgeton, N.J

A thorough Machinist, who is an experienced Foreman, and
first-class Mechanical Draftsman, desires employment. Address E. L.
Johnson, Rochester, N. Y.

Boiler Works Superintendent Wanted for a large Western
city, capable of general management. Good position for competent man.

* Address “ Works,” P. O. Box 1,173, New York.

Parties desiring to manufacture Fire-Proof Window Blinds
should address B. A. Jenkins, of La Crosse, Wis. He will furnish sample,
showing slats, working like the common wooden blind,and equally as
pleasant and convenient. Orcers supplied at one dollar per square foot.
See advertisement on another page.

Upright Belt Forge Hammers, Improved Drop Presses. Send

for circular. Charles Merrill & Sons, 556 Grand st., New York.
For foot-power engine lathes address Bradner& Co.,Newark,N.J.

Peteler Portable R. R. Co., contractors, graders. See adv’'ment.

Fine Wood Box Makers and small Gray Iron Founders wish-
ing contracts, send address to Barnaby, Millard & Co.,sole manufacturers
Patent Rotary Photographic Album, 649 Broadway, New York.

See advertisement of New Work on ‘ Soluble Glass,” pub-
lished by L.& J. W.Feuchtwanger,55 Cedar st.,N.Y. Price $3°20,mailed free.

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

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

Scientific American.—Back Nos., Vols., and Sets for sale.
dress Theo. Tusch, City Agent, Sci. Am., 37 Park Row, New York.

Ad-

Pumping Water without Labor or Cost, for railroads, hotels,
houses, cheese factories, stock fields, drainage, and irrigation by our self-
regulating wind-mill. Strong and well tested. Con. Windiill Co.,No.5
Colleze Place, New York.

Steam Gages, thoroughly made, no rubber or other packing.
Address E. H. Ashcroft, Boston, Mass.

E. H. Ashcroft, Boston, Mass.

Screw Wrenches.—The Best Monkey Wrenches are made by
Collins & Co. All Hardware dealers have them. Ask for Collins Wrench.

Self-testing Steam Gages.

Profitable Canvassing.—“Universal Sharpener,” for Table Cut-
lery and;Scissors. A correctly beveled edge can be obtained. See Adv’t.

Blind Stile Mortising and Boring Machine, for Car or House
Blinds, fixed or rolling slats. Martin Buck, Agent, I.ebanon, N. H.

J. R., of Leipzig, Germany.—It you have sent me the Scien-
tific American,I pray you urgently to send e a more distinct sign ot
your existence, by writing personally to your—Betty.

Builders—Sce A. J. Bicknell’s advertisement on outside page.

For Sale—One half the interest in McGee’s Patent Self-boring
Faucet. Address T. Nugent, Morristown, N. J.

The best selected assortment of Patent Rights in the United
States for sale by E. E. Roberts & Co.,15 Wall st., New York. Sec adver-
tisement headed Patentees. Sales made on Commission.

Best Boiler-tube cleaner—A. H. & M. Morse, Franklin, Mass.

For Sale or to Lease—A never-failing water-power at Ellen-
ville, N. Y., % mile from depot of the Ellenville Branch N. Y. and O. Mid-
land R. R.,and only 80 miles from New York city, by rail. For full par-
ticulars address Blackwell, Shultis, Gross & Co., Kingston, N. Y.

Pictures for the Library.—Prang’s latest publications : *“ Wild
Flowers,” “ Water Lilies,” ** Chas. Dickens,” Sold in all Art Stores.

“Your $50 Foot Lathes are worth $75.” Good news for all.
At your door. Catalogues Free. N.H. Baldwin, Laconia, N. H.

The Best Hand Shears and Punches for metal work, as well
as the latest improved lathes, and other machinists tools, from en-
tirely new patterns, arc manufactured by L. VV.Fond, IWorcester, Mass.
Office, 98 Liberty st., New Yorl.

One 60-Horse Locomotive Boiler, used 5 mos., $1,200. Ma-
chinery from two 500-tun propellers, and two Marlin boilers very low
Win. 1. Andrewa & Bro., 414 Water 8t., New York.

For solid wrought-iron beams, ete., see advertisement. Addrees
Union lron Millg, Pittsburgh, Pa., for lithograph, etc.

Keuffel & Esser,116 Fulton st.,N.Y.,the best place to get 1st-class
Drawing Materials, Swias Instruments, and Rubber Triangles and Curves.

For tinmans’ tools, presses, etc., apply to Mays & Bliss, Ply-
mouth, st., near Adams st., Brooklyn, N. Y

Glynn 8 Anti-Incrustator for Steam Boiler—'The only reliable
preventative. No foaming,and does not attack metals of boiler. Liberal
terms to Agents. €. D. Fredricks,587 Broadway, New York.

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

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

It saves its Cost every sixty days—Mitchell’s Combination

Cooking Stove. Send for circular. R. B. Mitchell, Chicago, I11.

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

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

turing news ot the United States 'Terms $4- year.
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NEW BOOKS AND PUBLICATIONS.

RAILWAY MANUAL OF THE RAILROADS OF NORTH AMERICA
FoOR 1870-71.

Thiswork,compiled by James H. Lyles, has just been issued by Messrs.
Lindsay, Walton & Co., No. 56 John street, this city. It containms a list of
all the railroads of the country, showing their financial condition, mileage
cost, earnings, expenses, and organization. The statistics are obtained
fromreturns furnished by the Companies, and are valuable to those who
are immediately interested in the development and progress of omr
railway system,

Answers to Corvvespondents.

CORRESPONDENTS who expect to recewe answers to their letters must, in

. allcases. ssgn their names.” We have & right to know those who seek in-
Jormation from us; besides, as sometimes happens, we may’ prefer to ad
dress correspondents by mail.

SPECIAL N OTE.—This column is designed for the general interest and in
struction of our readers,not for gratuitous replies to questions of @ purely
business or personal nature. e willoopubl h such inquiries, however,
when paid_for as advertisements ot $1'00 @ line, under the head of ** Busi
ness and Personal.

All reference to back b h

ld he by voli and page.

D.R. V., of Vt.—To extract honey from the comb, cut the
combs in a horizontal direction into small picces and place them in a
sieve over an earthen jar. Draining may take two or three days, but the
greatest portion and the best quality will be drained oft’ in a few hours
‘When all that can be got by draining is obtained, the combs may be
pressed by the hand, but the honey so obtained will be inferior both in
quality and color, as a portion of bee bread would be pressed through the
sieve. To get honey of the finest quality strain the combsfrom the out-
side of the hives by themselves, keeping the first drainings separate, as
thecombsfromthe center of the hives are usually darker colored, and
the honey not so good. They should be put to drain in a warm place ncar
afire. The remainining combs can be made into wax.

L.P. D, of Tenn.—The most common impurities in nitric
acid are sulphuric acid and chlorine. You can purify the acid by distilling
it with nitrate of potassa. Let the vapors pass into acool receiver, and
test the condensed acid for chlorine till no trace of chlorine or sulphuric
acid appears ; then collect for use till only a small quantity remains in the
retort. Test for chlorine with nitrate of silver, and for sulphuric acid
with nitrate of baryta, first diluting with water. When these substances
cause no turbidity tbhe acid is pure enough for chemical purposes.

C. M. G., of JTowa.—To spread gums or cereous substances
over leather and cloth for plasters it is usual o employ what is called a
plaster spatula. This instrument is a hollow metal box having one side
flat and smooth like a sad iron, and in its interior Is placed « heated picce
ofiron; orit may beheated with gas,a flexible tube being employed to
eonvey the gas to a sinallburner in thebox. The instrument has a metal
lic rod extendingfrom one end provided with a wooden handle by which
the manipulation is performed. In large manufactories there are ma-
chineswhich do this kind of work.

R.T. V., of Ky.—The solvents of amber are, besides various
hydrocarbons, alcohol, ether, and linseed oil. .The latter is the svlvent
used in making amber varnish. Amber is but difficultly soluble in alco-
hol and ether. In dissolving it with linseed oil it is usual to accelerate
the processby heat. Amber burns like other gum resins.

L. 8., of N. H—Bay rum is made by distilling alcohol with
the leaves of the bayberry tree—Myrcia acris—not the leaves or the bay
tree—Laurus nobilis—as you suppose. The bayberry tree is anative ot
Jamaica and other West India islands.

E. P. N, of Fla.—The following isa recipe for cleaning brass :
Rub some bichromate of potassa fine, pour over it about twice the bulk
of sulphuric acid, and mix this with an equal quantity ot water. Don’t
apply 1t with your fingers. The dirtiest brass is cleaned in a trice. 1Wash
immediately in plenty of water, wipg it, rub perfectly dry, and polish with
powdered rotten stone.—The expense of binding SCIENTIFIC AMERICAN
is 150 each volume.

W. H., of La.—DPolishing horn is done in large establishments
by buffing with sand and oil and finishing with rotten stone and oil.
Trent sand—so called from the name of a small river where it is obtained
—is used in the Sheffield, England, factories. 1tisa very fine and sharp
sand, and is prepared for use by calcining and sifting. Similar sand is
found in the beds of many Americanrivers.

J. W. H,, of N. Y.—Your solution of Problem 1, page 71, cur-
rent volume, employs a pitman, not allowed by the conditions. Your
solution of Problem 2 will not work witheut a ily wheel on the driven
shaft to carry it overthedead point,andtly whecls are prohibited.

Mrs. L. C,, of .—Soluble glass will cement broken glass
so that it will hold cold water. Hot water will be apt to open the jont.
Useit of the consistence of varnish,and warm it, as wellas the parts to be
joined, asmuchas canbe done without cracking. Letstand soize days
before using. Use as small a quantity as possible to cover the edges to be
joined.

T. D. F., of Mich.—The ghost-like beams of eclectric light
dancing among clouds is a manifestation of northern lights often ob-
served. The apparent nearness was undoubtedly the result of reflcction.

H. F., of Ind., wishes results of experience in the use of e¢lec-
tric apparatus with platina points for the prevention of scale in steam
boilers.

T. B, of Ohio., wants a recipefor a good marking ink, black
or blue, especially adapted to marking show cards and paper packages.
The common inks in use for this purpose do not satisty his requirements.

L. G., of Mags.—The accepted horse power of the present day
is a power that will raise 83,000 1bs. one foot in one minute.

D.J. B, of D. C, wants to know how he can fasten emery to
cast iron for polishing or cutting purposes.

J. H, of N. Y., wishes to know the process employed by man-
ufacturers of gold watch cases in giving them their final finish. Can any
of our correspondents give this information ?

J. R., of Va.—According ‘to Knapp nicotine may be extracted
from tobacco, without injuring the structure of the leaf, by passing
slowly through it during the process of curing the vapor of ammonia.

J. W. H., of JTowa.—The mineral you send is a species of slate.
Its presence is not a certain indication of coal.

R. @&, of La.—Frequent melting improves rather than injures

glue. The deterioration in the adhesive quality of the glue you descrike
could not have arisen from this cause.

Recent Dwmerican and Loreign Latents,

Under thie heading we shall publish weekly notes gf some of the moie prem
inent home and foreiqn patents.

STOoNE ADpz.—William Covart, Claytonville, Kansas.—This invention re-
lates to improvements in tools for cutting and dressing stone, and consists
in a broad tool with a smooth or continuous cutting edge atone end, with
lips at each side for cutting-the ** draft,” and with a notched edge, at the
other end, for “ pointing oft,” the said edges being in a planc perpendicular
to the handle, which is applied at the center.

SAWING MACHINE.—J.T. Baggs, Bridgeport, Ohio.—This invention relates
to improvements in sawing machines, and it consists in so hanging the saw
for cutting wide grooves, making rabbets, and the like, as that it will wah
ble, by mecans of collars, with the outer ends eurved, on radii extending (o
tbe center ot the saw, and with holes widening on two sides, from the inner
ends outward, to adinit of adjusting the said collars obliquely on the man

.drel.
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STEAM T‘NGINE —Wlllmm Inglis, Bolton, and John F. Spenror London,
England.—The first part of this invention relates to the adaptation of sepa-
rate cylindrical valves for steam and exhaust, to the compound,or high and
low pressure system of steam engines. The second part relates to mechan-
ism for working and liberaiing the steam valves, or for working any steam
valve where separate steam and exhaust ports are useh, and the steam
valves liberated, and the closing action or cut-off eff'ected by springs or
their equivalents.

ATTACHING TELEGRAPH INSULATORS.—J. B. Stearns, Boston, Mags.—This
invention relates to improvements in attaching the glass insulators for tele-
graph wires to their supports, whereby it is designed to provide a means of
accomplishing the same more readily than can be done by screwing them
on as is now done. It consistsin providing the inner walls of the holes in
the insulators with right-angled grooves,and the sticks or supports with
pieces to engage the same,in the mauner of bayonet fastenings, or the
grooves may be on the sticks and the pins in the insulators.

ATTOMATIC ELECTRO-MAGNETIC INDICATOR.—James P. Snyder, Brooklyn,
N. Y.—This invention relates to improvements in magnetic apparatus for
sounding alarms in buildings when windows or doors are opened by burg-
lars, for unlawfully entering them, and consists 1n an improved arrange-
ment of apparatusfor setting a secondary current in action by means of the
current first set in action by the movement of the door or window, which
secondary current,cannot be broken again, except by the person in charge,
8o that the burglar, having once set the alarm in action, cannot stop it, to
prevent exposire thereby.

MACHINE FOR DECORTICATING ANDDRYING GRAIN.—Evan Skelly, Plaque-
mine, La.—Thisdnvention relates to improvements in machinery for decor-
ticating and drying grain, and consists mainly in an arrangement within a
hollow cylinder, of another ‘hollow cylinder having a corrugated spiral
flange for rubbing the grain, within which interior cylinder is another spi-
ral rubbing screw or propeller,to which the grain is conveyed,and by which
it is acted upon, while elther steam or hot or cold air is admitted through
the axle or shaft of the propeller,the operation being performed on batches
of grain admitted through the outer cylinder, and retalned aslong asre-
quired, according to the nature of the grain.

MARKING ATTACHMENT FOR CORN PLANTERsS.—Ell Sawyer, Madison,
TIowa.—This invention relates to improvements in corn planters, and con-
sists in the application to the frame of one or two arms, projecting laterally
therefrom, the distance required for the width of the rows, capable of os-
cillation, and provided with levers for turning them, to the outer ends of
which markers are 8o hinged that they will work up and down freely, asre_
quired by the uneven ground, and so that the arms, being turned by the
hand levers, the markers will be raised above the ground, and be supported
when not required %o be in action.

MACHINE FOR MAKING SHOE STAYS.—Stephen N. Smith, Providence, R. I.
—This invention relates to improvements in machines for making shoe
stays, and consists in a combination with 2 enpping punch and die and a
spring-holding presser, of a new mechanigm arranged to make alternate
long and short movements,the long one being to feed the sheet-metal strips
the distance that the eyelets of the stays are desizned to be apart,from
center to center,and the short movement being to feed the strips only a suf-
ficient distance from the eyelet of one stay to the eyelet of another to pro-
vicde the necessary metal from whichto form the eyelets and cut them out
without undue waste,which gccurs when the feed is arranged as heretofore
for all the feed movements to be the same, and equal to the distance be-
tween the centers of the two eyelets ot the stay.

HAarRrROW.—James Dingman, Decatur, Ill.—The object of this invention is
to provide for the use of agriculturists a cheap and convenient flexible
harrow, either side or end, of which,can be raisea independently of the
rest of the instrument, for the purpose of cleaning the teeth, avoiding ob-
stacles, etc.

ToBAacco PLug WRAPPER.—Randall D. Hay, Crooked Creek, N. C.—This
invention consists of a- paper wrapper for tebacce plugs to take the
place of the leaf which forms the exterior of all plugs now manufac-
tured.

APPARATUS FOR MOLDING PLASTER CORNICES.—Smith Ferris, New York
city.—This invention has forits object to furnish an improved apparatus
for forming plaster cornices, which shall be so constructed as to enable
the cornice to be finished withthe mold around an internal or external
angle or corner with the same accuracy as when the cornice is being
formed along a straight wall.

CoFFIN HANDLES.—Alonzo B. Bailey, Cobalt, Conn.—This inventiom has
forits object to furnish an improved coffin handle, simpler in construc-
tion, cheaper in manufacture,and equally as strong as the handles manu-
facturedin the ordinary manner.

SCREW FASTENER FOR Pr1aANO PINs.—Charles M. Lindsay, Forreston, Ill.
—This invention has for its object to prevent the pins to which the ends of
the strings of pianos or other stringed musical instruments are fastened,
and by turning which the springs are tightened, from turning backward
under the strain to which they are subject when the strings are taut.

CLOTHES DRYER.—Andrew Scheff, Raymondville, N. Y.—This invention
has tor its object to furnish an improved clothes dryer,designed more es-
pecially for alring clothes after they have been ironed,but which may
also be used with advantage. for drying clothes after they have been
washed.

CARPET-RAG CUTTER.—William Eberhard, Akron, Ohio.—This invention
rclates to a new machine for cutting rags, paper, leather, and other suita-
able fabric, into strips of suitable width. Theinvention ismore particular-
1y applicable to cut rags which are to be used forrag carpets.

MARINE STEAM BOILER.—Thomas Rimmer,South Braintree, Mass.—This
invention has for its object to so construct steam boilers that the same may
e surrounded by cold water, which is constantly supplied fresh, for the
purpose of preventing the heat from being radiated from the surfaces of
the boiler. The invention consists therefore chieflyin surrounding the
Dboiler with a continuous chamber through which water can be constantly
passed. The invention consists also in the arrangement of devices for
passing the water into and ejecting it from the said surrounding space.

WASHING MACHINE.—A. L. D. Moore, Lagrange, Texas.—The object of
1his invention is to furnish an efficient and durable machine for washing
clothes and wringing them.

ADJUSTABLE FRUIT LADDER.—S. Wright, Hillsborough, Mo.—This inven-
tisnrelates to improvements in fruit, and step-ladders;generally, and con-
sists in so constructing and arranging the brace or swinging support that
the ladder may more readily ada pt itself to rough or uneven ground, and
Dbe more available in shops or stores where boxes or other articles are
placed upon the floor near the wall than the ladders at present in use.

MARKING Por.—William H. Green, New York city.—This invention re-
lates to a new and useful improvement in pots or vessels for containing
paint or liquid for marking boxes, bales of goods, and for all of the pur-
poses for which marking pots are used.

PLows.—A. A. Dailey, Wilson, N. Y.—This invention has for its object to
improve the construction of plows so as to make them more convenient in
use and more effective in operation.

ANIMAL TRAP.—J. H. Richardson, Westport, Mo.—This invention has for

ts object to furnish an improved trap for catching game and other animals,

and which shall be reliable and effective 1n operation and at the same time
self-setting.

TABLE.—G. H. Henkel, Hartford, Ind.—This invention relates to new and
useful improvements in dining and breakfast tables, whereby they are made
much moreconvenient and useful than they havehitherto been, and it con-
8ists in the mode of extending or enlarging the table, and also in the man-
ner of supporting the falling leaves of the table.

IMPROVED PLANTER AND CULTIVATOR.—Nathan Earlywine, Centreville,
Towa.—This invention has foritsobject to furnish an improved machine
simple in construction and effective in operation, and which may be read-

ily aajusted for use as a corn planteror cultivator,asmay be desired ,doing
its work well in either capacity.

Prow PLANTER AND CULTIVATOR —Ehjah Bonrne, New Iberla, La.—This
invention has for its object to furnish an improved machine which shall be
so constructed and arranged that it may be readily adjusted for use for
preparing the ground, planting the sccd, and cultivatiag the crop, and
which shall be convenient in uee and effective in operation in either capac-
ity.

'MACHINE FOR SPREADING AND TURNING Hav.—M. B. Harvey, Stafford,
Conn.—This invention relates to a mechanism designed to follow a mow-
ing machine or a men mower for the purposc of spreading the hay left by
the latter lying in swaths on the ground, and also to turn hay that has been
lying in masses and is partially dried,so asto exposefresh surfaces to the
sun.

EARTH .PULVERIZER.—J. W. Pence, Clayton, Objo.—The object ot
this invention is to furnish to the farming community a machine for pul-
verizing the soil whichshallbe durable in its construction and perfect in
its operation, and it consists in a series of adjustable rotary cutters sup-
ported from a properly constructed frame raounted on wheels.

SoFa.—Julius Cicsor, Davenport, lowa.—This inventicn relates to a new
and useful improvement insofas or lounges wherehy they are adapted to
purposes other than those for which sofas and lounges are ordinarily used,
and it consists in forming a writing cabinet or desk and drawers in one or
both of the ends of the sofa so that thesame may be secured and concealed
from view when not in use.

COMBINED AWNINGAND FAN.—H. L. Bird, Baltimore, Md.—This invention
consists of an awning constructed in any suitable manner and in any desired
shape, in combination with three or more rods, each of which is jointed at
one extremity to the awning, one at each side, and the third at one end of
the same, which rods are designed to pass through sockets attached to a
horse’s bridle, and thus support the awning above the horse’s head, and in
combination with a flap that is suspended from a cross-bar of the awning,
and swings as the horse trayels, serving as a fanand fly brush.

CARRIAGE IRONS.—S.P. Graham, Columbus, Ohio.—This invention con-
sists of a double-reach for carriages made of U-shaped strips of iron or
steel in two parts, one narrower than the other, which parts may be joined
in either of two ways, that is to say, the narrower parts may be placed
within the wider one with the edges of the outer strip, leaving an inclosed
space between the tops of the inner and outer partsand a groove in the
under side of the reach, or the narrower strips may be inverted and placed
outside the wider one, the edges of thelatterresting on the bottom of the
former, so as to leave an inclosed space larger than in the former case be-
tween the top of one strip and the bottom of the other, which spaces may
be filled with wood.
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107,209.—TAPER HOLDER.—H. B. Adams, New York city.
Antedated September 3,1870.

107,210.—B1LIND FASTENER.—Franklin Babcock and Freder-
ick Babcock, Middletown, Conn.

107,211.—SaWiNG MacHINE.—J. T. Baggs, Bridgeport, Ohio.

107, 212.—COFFIN HANDLE.—A. B. Bailey, Cobalt, Conn.

107,213.—SPR1NG BED Bortom.—H. D. W. Bailey, Sterling,

111

107,214, —HARVESTER.—Moses Bales and W. P. Bales, Lon-
don, Ohio.

107,215.—EXTENSION TABLE.—Melvin Bancroft (assignor to
G. F, Richardson & Co.), Montague, Mass,

107,216.—MACHINE FOR MAKING FLANGED AND BEADED
Hoops.—Joel Blood, Watertown, N. Y.

107,217.—REFRIGERATING CAR.—Alfred Booth, Chicago, Ill.

107218.— PLow, PLANTER, AND CULTIVATOR.— Elijah
Bourne, New Iberia, La.

107,219.—Music STaND.—L. V. Brown, Salisbury, N. C.

107,220.—SHUTTLE FOR LoomM.—Hugo Carstaedt, New York

city. .

107281.—Mor1vE PowER.—J. M. Cayce, Franklin, Tenn.

107,222.—MACHINE FOR TENONING WINDOW Sasa.—F. G.
Chapman (assignor to Dennis Beach), Chicago, 11l

107 223.—HANDLE FOR TABLE AND OTHER CUTLERY.—Mat-
thew Chapman, Greenfield, Mass.

107,224.—SoFa.—Julius Cicsor, Davenport, lowa.

107, 995.— ADJUSTABLE LIFTING LADDER.—George Claflin,
M111er s Corners, N. Y.

107,226.—Ice VELOCIPEDE.—Mark Cofiin, Milton, Ky.

107,227.—STONE ADz.—William Covart, Claytonvﬂle Kan-
8as.

107,228.—PLow.—A. A. Dailey, Wilson, N. Y.

107,229.—PoTAaT0 D16GER.—Co0k Darling, Utica, N. Y.

10’7,2(?0.—KNITTING MACHINE.—Owen Davis, New Lebanon,
I

nd.
107,231.—LADIES’ BooT.—E. F. Doty, Ravenna, Ohio.
107,232.—Ro0oFING COMPOUND.—J. V. Douglas (assignor to
hlmself and J. A. Craig),Philadelphia, P:

a.
107,233.—TRACTION ENGINE—W. C. Douthett, Chicago, I11.
Antedated September 1, 1870,

107,234.—GAs BURNER.—A. E. Dupas, New Orleans, La.

107,235.—PLARTER AND CULTIVATOR.—Nathan Earlywine,
Centerville, Iowa.

107,286.—CARPET BAG CUTTER.—William Eberhard (assign-
or to himself and J. P. Alexander), Akron, Ohio.

107, W237 .—MoUNTED HORSE POWER.—M. B. Erskine, Racine,
18

107,238.—EwnAsTIC NASAL Pruec.—J. J. Essex, Newport, R. L.
107,239.—SELF-REGISTERING WEIGHING ScALES.—Henry
Fairbanks, St. Johnsbury, Vt.

107,240.—RECORDING WEIGHING SCALES.—Henry Fairbanks,
St. Johnsbury, Vt.

107,241.—DEVICE FOR MOLDING PLASTER CORNICES.—Smith
Ferris, New York city.

107,242.—HAND PuNcH.—O. C. Ford, Burlington, assignor to
hlmselfandN C. Stiles, Middletown, Cr;nn

107,243.—P1STON PACKING.—W. J. Ford, Chicago, I11.

107,244.—~MANNER OF TREATING COD-LIVER AND CASTOR
OILs —G. W. Fox, Manchester, Great Britain.

107,245.—BRACKET SHELF.—L. H. Frost, Bristol, Conn.

107,246.—GALLEY REsT.—H. H. Gale, Eugene City, Oregon.

107,247.—CLAMP.—Francis Glasser, Mystlc Bridge, Conn.

107 248 —Br1as CuTTER.—J. H. Goodfellow, Troy, N. Y.

107, 249.—APPARATUS FOR MoviNG BuILDINGS.—M. N. Gor-
8(])]11 Foster’s Crossing, assignor to himself and J. 8. Gordon, Cincinnati,

107,250. —MARKING PoT.—W. H. Green (assignor to himself
and F. McH. Kitching), New York city.

107,251.—PERMUTATION LoCK.—Martial Hainque (assignor
to himself and Alexander Stieger), San Francisco, Cal.

107,252.—CARRIAGE.—G. W. Ham, Parsonﬁeld Me.
107 253.—LID FASTENING FOR BURIAL CASKET —William

Hamllton, Allegheny City, Pa
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107.254.—GATE H Harnly (a@*swnor to lnmso]f and E L
Spickler), Penn Township, Pa. X
107,255.—MuvrripLE Toorn.—H. J. Harris, Shreveport, La.

107,25 G—HORSE Hay RAkE—George Hauck, Mechanics-
burg,

107, 257. —REVOLVING TABLE.—W. H. Henderson and W. §

Jnnes, Thaxton’s Switch, Va.
107 258.—TABLE.—G. H. Henkel, Hartford City, Ind.
107,259.—MACHINE FOR HUSKING CorN.—Joel Hood, Mil

. waukee, Wis.
107,260.—STOVE PIPE BAND AND SHELF.—Reuben Hoover
Vernon Center, Minn.

107.261.—BED BorTOM.—Darlington Hoskins, Philadelphia,

Pa.

107,262.—APPARATUS FOR CARBURETING AIR AND .GAS.—J
B. Hyde, New York city.

107,263.—BLow PrpE.—J. B. Hyce, New York city.

107,264.—TRAP ATTACHMENT FOR GAS FIXTUREs.—J. B
Hyde,New York city.

107,265.—STEAM EN6INE.—William Inglis, Bolton, and J. F
Spencer, London, England.

107,266.—MoLD FOR DRYING CIGAR FILLIVG~ —S. B. Jerome
assignor to Samuel Peck & Co.), New Haven, Coun

107,267.— WASIIING MACHINE.

Towa.

107,268.—CARBURETING APPARATUS—M. W. Kidder, Low
ell, Mass.

107,269.—HARROW.—Andrew Lewis, Hastings, Minn.

107,270.—SAW DRESSING MACHINE.—John Mallory, Penn
Yan, N. Y.
107,971.——TRONING TABLE—J. F. Martin and W. A. Schaff-

ner, Harrisburg, Pa.

107.272.—SPRING WEIGHING SCALES.—J. V. Mathevit, Cleve
land, Ohio.

107,273.—REVERSIBLE CENTER PINION FOR WATCRES.—J
V. Mathevit, Cleveland, Ohio.

107,274.—P1sTON PAcCKING.—Franklin McConnell, Dowagiac
Mich.

107,275.—T1eHT AND LOOSE PULLEY.—J. G. McCormick
Lonlsvﬂle, Ky.

107,276. —LAMP —Francis McDanieis, Philadelphia, Pa., as-
si*norto Charles D. Macqueen

107,277.—LamMp.—R. Merrill I~Sa,s;signor to himself, Joshua
Merrill, and W. C. Merrm) Boston, Mass.

107,278.—Lamp.—R. S. Merrill (assignor to himself, Joshua
Merrill,and W. B. Merrill), Boston, Mass.

107,279.—LaMP BRACKET.—R. 8. Merrill (assignor to him-
self, Joshua Merrill, and W. B. Merrill), Boston, Mass.

107,280.—CoRN PLANTER.—Solomon Mickley, York, assignor
to himself and Samuel Leathery, Rossville, Pa.

107,281.—SasH HoLDER.—A. D. Millard, Canton, Ohio.

107,282, —CHIMNEY CAP.—B. F. Miller and J. G. Miller, New
York city.

107,283.—WasHING MACHINE.—A. L. D. Moore, La Grange

Texas.
107,284.—CHURN.—John Moyers, Hillsborough, Ohio.
107,285.—CUTTING OR LAP BOARD.—Norman O’Donnell,Cin-
cinnati, Ohio. R
107,286.—REGISTERING WEIGHING ScAT.ES. — H. Paddotk
(assignor to himself and F. Fairbanks). St. Johnsbury, Vt.
107,387.—EARTH PULVERIZER.—John W. Pence, Clayton

Ohio.
107.§8%.—THREAD SpooL,—C. V. Pettibone, Fond du I.ac

Wis.
107,289.—SHOE.—Joel Putnam, Danvers, Mass.
107,290.—SEAMING THE ENDS OF METALLIC ROOFING PLATES
—G. A. Reynolds, Rochester, N. Y.
107,291.—LATHE Cauck.—John Rich, Painesville, Ohio.

107,292 —ANIMAL TkRaP.—James H.Richardson, Westport,Mo

107,293 —MARINE STEAM BOILER.—Thos. Rimmer, South
Braintree, Mass.

107,294.—MARKING ATTACHMENT TO CORN PLANTER.—EIi
Sawyer, Madison, Iowa.

107,295.—Croturs DryErR—Andrew Scheff, Raymondville,
N.Y.
107,296.—MowiNg MACHINE.—H. F. Shaw, West Roxbury

Mass.
107,297.—FENCE.—Phineas L. Sherman, Geneseo township,
Towa.
107.298.—CoLTER.—H. M. Skinner, Rockford, 111.
107,299.—Lamp Wick.—P. J. Skinner, Oswego, N. Y.
107,300.—SHOE-STAY STOCK AND MACHINES FOR MAKING TIIE
SAME.—S.N.Smith (assignor to the Union Eyelet Company),Providence

R.1.

107,301.—AUTOMATIC CIRCUIT CLOSERFOR ELECTRO MAGNET-
TC BURGLAR ALARM.—J. P. Snyder, Brooklyn, N

107,302.—CoRN PLANTER.—Peter Soule, Wlndsor N.Y.

107 303.—ATTACHING INSULATOR TO TELEGRAPII PoLE.—J
B. Stearnes, Boston, Mass.

107,304.—WRENCH.—D. C. Stillson, Charlestown, Mass.

107 305.—MACHINE FOR BENDING RAKE TEETH.—Jas. Sug-
den, Pittsburgh, Pa.

107,306.—CHURN.—J. G. Talbot, Sloansville, N. Y.
107 307.—C1GAR MACHINE.—Isaac Ten Eyck and John O.
Rei]iey, New York city; said Reilley assigns his right to said Ten

107, 308 —SAFETY VALVE—Nicholas Thomas, Chicago, 111.

107,309. —HORSE POWER APPARATUS.—E. O. Thompson and
C B. Thompson, Thomasville, Ga.

107,310—B0oK HOLDER.—W. J. Thorn, Westbrook, Me.

107 31] —FLOUR AND GRIST MILL—A. J. Vandegrift, Coving-

Ky.
107 312 —DEVICE FOR CATCHING AND HorLpIiNg Hogs.—
Frederxck Voss, John P. Hax, and Henry Krug, St. Joseph, Mo.
107,313. —MECHANISM FOROPERATING THE PICKERS OF LOOMS
—E.A. Wareham and W. H. Waggoner, Kirkville, Iowa.

107,314.—SNOW SHOVEL.—Wm. P. Wentworth, Seneca Falls,

N.Y. '
107,315.—CHEESE HooP.—Samuel Wilson, Watertown, N. Y
107 316 —REED ORGAN. — George Woods Cambridgeport

107 317 —PLATFORM ScALES. — Henry Wood, Manchester

107 318 —CONSTRUCTION OF CYLINDERS OF KNITTING MA-
CHINES —C. H. Yourg, Lake Village, N. H.

107,319.—K1NDLING W00OD.—Merritt T. Arnold, Summit, R.TI..

107 320 —DPAPSI!;R -FEEDING APPARATUS.—J. T. Ashley, Brook

107 321 —P0oTATO AND FRUIT PEELER-—M. B. Atkingon (as-
signor to himself and J. H. Welch), Georgetown, D. C.

107b 22. —REFINING IRON AND STEEL.—J. E. Atwood, Pitts
u: g

107, 323 = SIDING FOR BuiLpINgs.—Clarke Avery, San Fran
cisco,

107.324. —PROCESS OF OBTAINING GLYCERIN FROM SOAP MAK
ERS’ SPENT LyEs.—B. T. Babbitt, New York city.

107 325 —BRACELET.— W.H. Ball and Thos Barnard,Newark

107 32o —STEERING APPARATUS FOR TORPEDO BOA'TS, E'TC.—
J A. Ballard, Bombay, India.

107,327.—PoTAaT0 DIGGER.—Leander Berry, Clyde, N. Y.

107,328.—VINE PULLER FOR PoTATO DIGGERS,sTC.—Leander
Berry, Clyde, N. Y.

107.329.—MACHINE FOR EMBOSSING CAPSULES.—Wm. Betts
No.1. Wharf Road, City Road, England.

107,330.—CAR BTARTER.—John Bevan, Hudson, N. Y.

107,331.—PowER METER.—J. A. Bradshaw, W. H. Brown
and Darius Whithead, Lowell, Mass.
107 334 — BUTTONHOLE CUTTER.—T. C. Bush, New Haven

107B§§13m;‘2v;;’11¢mo AND FAN FoR HorsES’ HEADS.—H.L.Byrd
107, 334 —WIRE COTTER.—Frank Carew, South Hadley Falls
107 335 —DRAFT HARNESS. — George Chamberlin, Olean
107 336 —BrooM 0rR Mor Cr.aMP.—Eugene Chapman, Lacon
107 337 —ROTARY HArRrROW.—George Collins, Fremont, Ne
107 338 —GRAIN SEPARATOR.—Hezekiah Cook,Dillsburgh,Pa

107,339.—CHARRING BARREL HEADS.—J. D. Copenhaver,Mar
tmsburc.. ‘W.Va.
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107,340.—PADDLE WHEEL.—Matthew A. Crooker, New York

ity.

107??31 .—WATER REGULATOR.—G. W. Darby and A. S. Moon,
Blanchester, Ohio.

107,342 —TRANSPOSING MECHANISM FOR ORGAN.—W.G. Day,
Baltimore, Md.

107,343.—SpPooL. SHOW CAsE.—Ira Dimock, Florence, Mass.

107,344.—HARROW.—James Dingman, Decatur, I1l.

107,345.—SLED.—C. H. Douglas, Hartford, Conn.

107,346.—SAw TABLE.—C. H. Douglas, Hartford, Conn.

107,347.—CoMBINED FURNACE AND RANGE.—Eben Edward,
South Boston, assignor to himself and Ebenezer Sanborn, Boston,

Mass.
107,3a£§.—SPRING BeEp BorroM.—A. H. Fatzinger, New York

city. “
107,349.—MACHINE FOR HuLLING CoTTON SEED.—~W. R. Fee,

Cincinnati, Ohio. .
107,350.—LockIiNG BoLT.—Henry Feyh, New York city.
107,351.—SHEET-METAL CUTTING MAcCHINE.—S. B. Fitch,

‘Walton, N. Y. . .

107,352 —Wo00D PAVEMENT. — Maurice Fitzgibbons, New
Yorlk city.

07,OB§.C—)(Y}RINDING MrrL.—Joseph A. Forsman, Chicago,

111,
107,354.—SHUTTLE FASTENER.—Albert L. France, Wilming-

ton, Del.

107,(:0)]155.e—THRASHING MACHINE.—Matthias Fuos, Castroville,
Texas.

107,356, —TUBULAR GRATE—Benjamin Garvin and R. J. Pet-
tibone, Oshkosh, Wis.

107,357.—CORN CLTIVATOR.—Wm. Gilman, Ottawa, Il

107,358.—EARTH CLOSET.—Henry John Girdlestone and John

‘Ward Girdlestone, London, England, assignors to the Earth Closet Co.,
Hartford, Conn.

107,359..—~COMBINED CULTIVATOR AND GRAIN DRILL.—John
Gire, Simpton, Ill.

107,360.—CARRIAGE.—Simon P. Graham, Columbus, Ohio.

107,361.—HARNESs PAD.—G. W. Graves, Chicago, Il

107,362.—SP1TTOON HOLDER.—Chauncey O. Haley, Westfield,

Mass.
107,363.—TRIP MOTION FOR PRESSES, ETC.—Albert Hamlin
(assignor to Mays & Bliss), Brooklyn, N.Y. Antedated September 5,

18170.

107,364.—MEAT CUTTER. — Thomas Hartley, Bridgeport,
U,

107,365—HAY TEDDER.—Moses B. Harvey (assignor to him.
gelf and H. F. Cook), Stafford, Conn. i

107,366.—LAaMP AND LANTERN.—William Harvie, Glasgow,
Nortn Britain.

107,367.—PRESERVING MEAT.—F. H. Hatch, New Orleans,
La., and B. R. Hawley, Normal, Ill.

107,368.—PROCESS FOR MANUFACTURING ToBAcco PLruas.
—R. D. Hay, Cr6oked Creek, N. C.

107,369.—MACHINE FOR FASTENING SOLES.—C. H. Helms,
Poughkeepsie,N. Y.

107,370.—SEAL FOR METAL STRAPS ON BoxEs.—J. P.Herron,
Atlants, Ga.

107,371.—CoTTON AND HAY PRESS.—‘J. P. Herron, Atlanta,

Ga.
107,§72.—WINDMILL.—J ames O. Heyworth, Chicago, I11.
107,373.—
107,374.—UMBRELLA FRAME.—A. S. Hubbell, Providence,
I

R. I.
10’%3'};5.—IRRIGATING MAcHINE—William W.Hull,Ashland,

107,376.—PROPELLL.ER.—Robert Hunter, New York city.

107,377.—Suspended.

107,378.~CoMBINED CORN HUSKER AND SHELLER AND GRAIN
THRASHER AND CLEANER.--James W. Huntoon, Washington, D. C.

107,379.—HORSE-POWER.—James W. Huntoon, Montgomery,

Ala.

107,3%0.—GAS MEeTER.—H. J. Hyams, Pittsburgh, Pa.

107,381 —KNITTING MACHINE.—George Johnstone, Philadel-
phia, Pa.

107,382.—RooFING COMPOSITION.—W. H. Jones (assignor to
himself and D.G.Brumback).Newport, Ky.

107,383 —SPRING MATTRESS.—W. B. Judson, Poughkeepsie,

N. Y.

107,384.—PROPELLING APPARATUS.—Richard Kearney,Havre
De Grace, Newfoundland.

107,385.—DEVICE FOR FoLDING AND IRONING SHOE-UPPER
Epars.—C. A. Keith, Danvers, Jeremiah Keith, Charlton, and T. K.
Keith, Lynn, Mass.

107,386.—Buaay SPRING.—G. W. Kenan, Upper Sandusky,

Ohio.

107,387.—COATING FOR STEAM PIPES, BOILERS, ETC.—W. T,
Kosingki, Philadelphia, Pa.

107,388.—PAPERING MACHINE.—GeOI‘ge M. Lane, De Graff,
Ohion,

107,389.—HAT AND CAP BRACKET.—T. Lawrence (assignor
for one half to Romeo Lawrence), Peoria, I1l. Antedated September

107,390.—WASHING MACHINE.—Reuben Lighthall, Brooklyn,

N. Y.

107,391.—ScrEwW CLAMP FOR P1ANo PiNs.—C. M. Lindsay,
Forreston, Ill.

107,392.—OUTRIGGER FOR ROWBOAT.—A. J. Luffbarry, Jr.,
Philadelphia, Pa.

107,393.—DITCHER AND GRADER.—John H. Martin and C. D.
Bradshaw, Danville, 111

10715394.—COOKING ST0VE.—Jas. H. McConnell, Beaver Falls,

a.

107,395.—PRrOVISION SAFE—Wait Mead and G. E. Starbuck,
Chestertown, N. Y.

107,396.—ROTATING FAN AND FLY-BRUSH.—Oliver Metcalf,
‘Orleans, Ind.

107,397.—ScRUBBING BRUSH.—Damian Minderle, St. Louis,

Mo.

107,398.—DEVICE FOR SECURING COVERS UPON SEWING MA-
CHINES.—John H. Mooney, San Francisco, Cal.

107,399.—MACHINE FOR MAKING PAPER COLLARS.—Chas. E.
Moore, Boston,andM. L. Wyman, Melrose, Mass.

107,400.—CorRN Pr.ow.—F. G. Mourning, Bascow, Ill.

107,401.—Lock FOR SEWING MACHINE CASE.—H. O. Nauen,
New York city.

107,402.—CorN PLANTER.—H. A. Nicholls (assignor to A. B.
Pearson), St. Louis, Mo.

107,403.—APPARATUS FOR
tel, Memphis, Tenn. . .

107,404.—THILL COUPLING.—Justin H. Ormsby, Dixon, Ill.

107,405.—IcE PRESERVER.—James E. Pilkington, Baltimore,

CARBURETING AIR.—Henry Oer-

Ma.

107,406.—VALVE IN STEAM APPARATUS FOR DRESSING STONE.
—Leon Pochet, Vendome, Loir et Cher, Fraqce.

107,407.—SAp BuckET.—C. C. Post, Hinesburg, Vt.

107,408.—JOURNAL Box FOR RAILWAY CARs.—A. 1. Raplee,
Edwin, assignor to Carrie R.Laman, Painted Post, N.

Y.
107,409.—DOUBLE-SHOVEL PLow.—S8. G. Rayl, Agency City,

Iowa.

107,410.—CorN SHELLER.—G. W. Reisinger (assignor to W.
A. Middleton), Harrisburgh, Pa.

107.411.—HoRrSE HaY RAKE.—Macedon J. Robinson, Ashley,

111

107,412.—OPERATING THE PICKER STAFF OF Looms.—W.
Rouse, Taunton, Mass.

107,413 —MORTISING MACHINE.—D. S. Shearer, Waupan,

‘Wis.

107,414 —COMBINATION AND REGISTER PADLOCK.—Henry S.
Shepardson, Shelburne Falls, Mass.

107,415.—CoMPOUND MACHINE FOR SHEARING, PUNCHING,
‘UPSETTING, AND BENDING METAL.-Wright Sleeper, Coaticooke,

anada.

1071,416.—CUL’PIVAT0R. — George H. Smith, Des Moines,
owa.

107,417.—DRYER.—M. P. Smith, Baltimore, Md.

107,418.—CuPBOARD LAaTcH.—W. E. Sparks (assignor to Sar-
gent & Co.), New Haven, Conn.

107,419.—SPOON.—G. H. Spencer (assignor to himself and J.
B. Glenn), Cleveland, Ohio.

107,420.—FINGER GUARD.—G. H. Spencer (assignor to him-
selt and J. B. Glenn), Cleveland, Ohio.

107,421.—CHIMNEY.—A. J. Sprague, Springfield, Mo.

107,422.—Lock FOR Baes, ETC.—Bernard Steinmetz, Paris,

France.
107,423~ CURD AGITATOR—B. &. Swain, Colden, N. Y.
107,424.—CIDER MiLL.—Lewis R. Taylor, Clark township,

Ind.
107,495 —WrENCH.—Henry Tregellas, Calumet, Mich.
107,426.—WATER ELEVATOR.—Bernard Vater, New York

city.

107,427.—METHOD OF GRAFTING.—D. S. Wagener, Pultney,
N. Y. Antedated Sept. 3, 1870,

107,428.—CoaTine EMBOSSED W00D.—S. P. Wheeler,Bridge-
’})ort. Conn. Antedated Sept. 5, 1870.

107,429.—SHINGLE MACHINE.—O. T. Williams, Smithland,

Ky.

107,130.—WASHING MACHINE FOR WASTE, ETc.—Wm. F.
Witte, Whitemarsh, assignor to Charles Robbins, Philadelphia, Pa.

107,431.—WAsHING MACHINE.—J. B. Woolsey, Bloomfield,

Towa.
107';,432.;MECHANICAL MovEMENT.—Daniel Zeigler, Lewis-
own, Pa.

REISSUES.

4,117.—BALANCE SLIDE VALVE.—'T. M. Herriott and Samuel
l\gg'sers, South Pittsburgh, Pa.—Patent No. 84,278, dated November 24,

4,113.—CROQUET TABLE.—H. R. Heyl, Philadelphia, Pa.—
Patent No. 104,151, dated June 14, ]879 H antedated May 30, 1870.

4,119.—PLow.—James Vandegrift, Princeton, Ill.—Patent
No. 69,867, dated Oct. 15, 1867.

4,120.—ToY VELOCIPEDE.—N. S, Warner, ‘Bridgeport, Conn.
—Patent No. 94,676, dated Sept. 7, 1869.

4,121.—BoAT FOR TRANSPORTING RAILROAD CARS.—Jesse
‘Wheelock, Lancaster, N. Y.—Patent No. 22,759 dated Jan. 25, 1859.

4,122.—MACHINE ¥OR ROLLING LEATHER.—Joel Whitney,

* Winchester, Mags.—Patent No. 37,991, dated March 24, 1863.

4,123.—MOTIVE POWER FOR SEWING AND OTHER MACHINES.
—Jacob Zuckermann, San Francisco, Cal.—Patent No.87,020, dated Feb.

16, 1869.
DESIGNS.
4,346.—CoMBINED ToP PLATE, COMBUSTION AND ATR CHAM-
]31];:’3 OF A VAPOR GENERATOR AND BURNER.—J oshua Comly,Philadelphia,

4,8347.—STOVE PLATE.—G. W. Eddy, Waterford, N. Y.
4,348.—HANDLE OF SPOON, Fork, ETC.—C. D. Hall (assignor
to the ** Bristol Brass and Clock Co.), Bristol, Conn.

4,349 —CoAL AND WooD CoOKING STOVE.—Conrad Harris

and P. W. Zoiner, Cincinnati, Ohio.
4,350 to 4,352 —Box FOrR THE Tor OF BUREAUs.—Cheney
Kilburn (assignor to Kilburn & Gates), Philadelphia, Pa. Three Pat-

ents.
4,353.—BREAST SLIDE FOR HARNEss.—H. W. Minnemeyer.
Allegheny City, Pa.

4,354 —TRACE CARRIER FOR HARNEss.—Samuel Reynolds,
Allegheny City,Pa. .

4,355.—CLAMP FOR TRUNK CORNER.—Thomas L. Rivers,
Newark,N. dJ.

4,356.—HAT.—Isaac B. Wentworth, New York city.

GREAT VALUE

OF

ATENTS,

%, ROBABLY no investment of a small sum of money
) brings a greater return than the cxpense incurred in obtaining
apatent, even when tneinvention is buta small one. Larger in-
ventions are found to pay corrcspondingly well. The names of
Blanchard, Morse, Bigelow, Colt, Ericsson, Howe, McCormick,
Hoe, and others, who have amassed immense fortuncs from their
inventions, are well known. And there are hundreds of others
who have realized larze sums—from fifty to onc hundred thou-
gand dollars—and a multitude who have made smaller sams,rang-
ing from twenty-five thousand to fifty thonsand dollars, from
their patents. Thefirst thing requisité for an inventor to know
is,if his invention is patentable. “The best way to obtain thisin-
formation,is cither to prepare a sketeh and description of the
3 invention, orcoustruct a inodel,and scnd to a reliable and ¢x-
perienced patentsolicitor, and ask advice.
In this connection inventors are informcd that

MUNN & CO.,

Publishers of the

Scientific  Ameriran,

37 Park Row, New York,

Have been engaged in the business of Soliciting Patents for nearl twenty-
five years, and have the most extensive facilitics for transacting chi busi-
ness, of any concernin thc world. M. & Co. have examined and reported
more than

50,000 INVENTIONS,
And prepared the papers for more than

25,000 APPLICATIONS

For Patents durlng the last quarter of a century.
Tfor the past teng Years, thqc cases filed in the Patent Office b'i: them, are
ahout ONE THIED of the entirc number of applications filed. Their corps

ecliicatior writers and counselors are made up from the ranks of the
g’gig;(élolfﬁlce, andare men capable of rendering the bestservice to thein-
ventor,from the experience practically obtained while examiners in the

" MUNN & CO.

Offer their services in preparing

Specifications and Drawings for Patents, Caveats, Res
issues, Designs, Trade Marks, Extensions,
Interferences, and Assignments.

They also prosecute
ﬁE.}ECTED ]&PPLICATIONS,‘

ave been improperly prepared by theinventor or incompetent at-
tvgpx}g?sr.l Good inven%logs myepoxt%n rejected for no other reason thanthat
the cases were not properly presented to the Patent Office.

Inventors should bear inmind that Patents are often worth more in for-
eign countries than in the United States, and the reduced prices for which
they are now obtained in England, France and 1n other countries, ren-
der'it within the means of most persons to paﬁent their inventions abroad.

For instructions concerning

FOREIGN PATENTS,
REISSUES,
INTERFERENCES,

HINTS ON SELLING PATENTS,
RULES AND PROCEEDINGS AT THE UNITED STATES
PATENT OFFICE,
THE PATENT LAWS, FEES, ETC., SEE

¢« FEIITINTS TO INVENTORS,”?

‘Which is sent free by mail on application. Advice free. Everything cc
fidential. Address all communicutions to

MUNN & CO.,

PUBLISHERS

SCIENTIFIC AMERICAN,

37 Park Row, New York,

Office in Washington, corner of T and Reventh streefe

 MECHANICAL ENGRAVINGS,

Ddventisememts.

Such as embellish the SCIENTIFIC AMERICAN,
are generally superior to those of any similar pnblica-

Thevolue ¢f the SCIENTIFIC AMERICAN as an advertising
medium cennot be over-esti

20

TIt8 cir 8 ten

PATENT RIGHTS §

LD ON GOMMISSLON.

tion, either in this country or in Europe. They are pre-
pared by our own artists, who have had long experience
in thisbranch of art,and who work exclusively for us.
The cost of a first-class engraving, done by our own ar-
tists, and printed in one issue of the Scientific Amer=
ican, will amount to less than one-half the sum that
would have to be expended on a poor illustration, print-
ed in the same number of circulars, and on a sheet of pa-
per in size equal to one page of our journal. A printed
handbill hes no permanent value. Thousands of vol-
umes of the Scientific American are bound and pre-
served for future reference—besides, we estimate that
every issue of our papcrisread by no fewer than one
hundred thousand persons.

To Advertisers.

All good busincss men, before spending theirmoney
upon advertising,are in the habit of inquiring about the
character and extent of circnlation enjoyed by the jour-
nal that solicits their patronage. In this respect the pub-
lishers of the Scientific American challenge the clo-
gest scrutiny—the fact will show that their terms are
much lower than those of any other iournal of the same
class in proportion to the extent of circulation.

Partics who desire to have their machines illustrated
can address the undersigned, who are also prepared to
send artists to make sketches of manutacturing estab
lishments, with a view to their publication in the Sci=
entific American.

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

SUBSCRIBERS—who wish to have their vol-
umes bound, can send them to this office. The charge
for binding is $1.50 per volume. The amount should be
remitted in advance, and the volumes will be sent as
soon as they are bound.

times greater than that of any similar journal now pub-

lished. It goes into all the Siates and Territories, andis |-

read in all the vrincipal libraries and reading-rooms of
the world. We invite the attention of those who wish to
make their business known, to the annexed rates. A busi-
ness man wants something more than to see his advertise-
mentin @ printed newspaper. He wants circulation. If
itis worth 25 cents per line to advertise in a paper ¢f three
thousand circulation, it is worth $2:50 per line to advertise
inone of ihirty thousand.
RATES OF ADVERTISING.
Back Page = - = - $1'00 a line.
Inside Page= = = = . 75 cents aline.
Engiravings moy head advertisements at tie same raie per
line, by measurement. 03 tie letter-press.

OR SALE—One 20-H. P. portable Engine
and Bo'ler, complete, entirely new. Address
WASHINGTON IRON WORKS CO., Newburgh,N.Y.

By E. E. ROBERTS & CO., Consulting Engineers,

15 Wall s8t., New York. SendStamp for Circular.

OR ROCK LIFTING AND WALL LAY-
ING MACHINERY Address
G. L. SHELDON, Hartsville, Berkshire Co., Mass.
2000 inuse. WM. H. HOAG, 214 Pearl
st.l,dNew York. Hand Saw Mill purchased

from you, would not do without for four times its cost.
Can saw 13 foot plank in one minute.—Bliss Chappaqua.

ERALD HAY TEDDER.—
Parties wishing to manufacture a_first-class ma-
chine, now is the time to secure Rights. For particulars
address ROBERT BRYSON, Schenectady, N. Y

MACHINISTS.

Illustrated Catalogue and Price List of all kinds of small
Tools & Materials sent free to any address. GOODNOW
& WIGHTMAN, 23 Cornhill, Boston, Mass.

"A GENTS WANTED—(8225 A MONTH)
by the AMERICAN KNITTING MACHINE CO.,
Boston, Mass., or St. Louis. Mo.

RTIFICIAL STONE THE CHEAPEST

and most durable,and adapted to all purposes that

Natural stone can be used for. Send stamp for circular.
THOS. HODGSON,17 Beach Place, Brooklyn, N.Y.

O INVENTORS AND PATENTEES.—

The advertisers, having had long experience in the
manufacturing and introduction of Patent Machinery,
and having increased facilities, are prepared to add to
their existingz business one or two inventions of ungues-
tioned merit. Preference will be given to articles of
general utility, and parties having such inventions will
glease address, with full particulars, A. B., P. 0. Box
,188, Boston, Mass.

FOR SALE, A VALUABLE

MILL PROPERTY

On a Railroad near Baltimore, Md., embracing a large
Stone Factory, with ample steam and water-power, and
all necessary out-buildings, and houses for operatives.
Would make %%ood cotton or flour mill. Ad«{)ress

S. D. SCHMUCKER, 43 Lexington st., Baltimore, Md.

|

HE ADVERTISER, HAVING HAD SEV-

.enteen years’ experience as Marine and Mechanical
Engin€er and,Draft<man, and Manager of Iron Works,
desires to meet with a_situation of trust, where his ser-
Yége%iu(?rsé‘t,)grusefu{. Wt'iouléi bgwil}h £ to take an inter-
2 T employed. Good references . -
dress “ OMEGA,” Eorfolk,Va. glven. Ad

1832  SCHENCK’S PATENT 1870,
Woodworth Planers.

And Re-sawing Machines, Wood and Iron Working Ma-
chinery, ngines, Boilers, etc. JOHN B. SCHENCK &
SON, Matteawan, N. Y.,and 118 Liberty st., New York.

Must Be Sold,

THE ENTIRE STOCK OF THE

Vulcan Iron Works,

Consisting of Engines, Boilers, Lathes, Planers, Cranes,
Flasks, Ladles, Punches, etc. Also, a 400.1b. Merrick
Steam Hammer. H. C. WOOD & SONS

221 Washington ave., I’hllad’eiphla.

© 1870 SCIENTIFIC AMERICAN, INC.

TTENTION, STEEL WORKERS! Send

one dollar for something new in working and tem-

pering Steel for FrenchBurrs and other Stones. Burnt

Steel made good asnew. Address M. L. RANDOLPH,
Howes’ Valley, Ky.

Patent Emery Grinders
ITH NEW IMPROVEMENTS. Enough

Time, Labor, and Files saved to pay for a ma-
chine in a few weeks. Everybody having power should
use them. Send for new price list to AMERICAN
TWIST DRILL CO., Woonsocket, R. I.

HOMSON’S PAT. ROAD STEAMERS.—

The undersigned, Sole Manufacturer, under Thom-
son’s Amcrican Patents,is now prepared to accept or-
ders for these celebrated Traction Engines. They will
draw from 12 to 30 tuns, over ordinary roads, and at a
great saving as compared with Lorses. A Steamer, with
a train of loaded wagons, may be seen at work near New
York.—For particulars apply to D. D. WILLIAMSON,
32 Broadway. New York, or P. 0. 1,809.

Peteler Portable Railroad Companﬁ,

Contractors, for
excavating ana moving materials of all kinds ; manufac-
turers of Portable Cars, Tracks, etc., for Railroad Con-
tractors and Railroad Companies, Office 42 Broadway,

‘N. Y. Illustrated circulars sent fre¢ on application.

State Rights for sale.
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START NOW!

THIRTEEN NUMBERS
OF THE BEST WEEKLY
FOR NOTHING

THE BEST FAMILY PAPER
THIRTEEN WEEKS
FOR NOTHING !

LARGEST ILLUSTRATED WEEKLY
THREE MONTHS
FOR NOTHING !

THE BEST COMBINED
RURAL, LITERARY, AND
FAMILY NEWSPAPER
THIRTEEN WEEKS FREE!

The Thirteen Numbers of next Quarter
(Oct. to Jan.) sent FREE to all who remit $3
before Nov. 1, for the 52 Nos. of next year’s

N ARRE Y -ty
URA :

=

3

- @ » 74

THE GREAT ILLUSTRATED

RURAL & FAMILY WEEKLY,

FOR BOTH TOWN AND COUNTRY.

This Famous Weelily, now in its 218t year, is not only
the LARGEST, BEs'T,and CugAresT. but by far the LARG-
EST CIRCULATING JOURNAL OF IT8 CLASS IN THE WORLD.
Nationalin Character, Ably Edited, Adapted to Town
and Country, Superbly Illustrated and printed, it is un-
questionably the

Best American Weekly

The Rural New Yorker has become the STAND-
ARD AUTHORITY on all branches of Agriculture, Horti-
culture, ctc., throughout the Union,and is invaluable to
City, Village, or Suburban Cuitivators. Asa LITERARY
AND FaMiLY PAPER it i8 a favorite in many of the best
families all over the Continent.

ITS ILLUSTRATIONS

Are Numerous, Beautiful, and Varied. Indeed, the RU-
RAL HAS NOo RIVAL IN I'T8 SPHERE,—i8 uncqualed as an
an Illustrated Rural and .Family Newspaper. Though
DouBLE ITS FORMER SIZE.—now containing Sixteen
Large Pages,of Five Columns Each.w cekly,—the RURAL
is still furnished at Only %3 a Year !

(& 13 PAPERS FREE!.&)

Toall this yearremitting $3 for 1871 we .ill
send the 13 Nos. of this quarter (Oct. to Jan.)
Free! which is Giving Away morepapers than
any Monthly furnishes for $1 to $2 in a whole
year!

D. D.T. MOORE,

41 Park Row, New York,
ATENTS.—American and Foreign Patents

Sold on :‘ommission. Patentees will guard their
own interests by addressing us, in all cases, betore clos-
ing contracts with others. e are receiving many let-
ters in warm approvsl of the new and straight-forward
system of transactine business for the

INVENTORS OF AMERICA
‘Which we have been the Pioneers to adopt. Consulta-
tions, opinions, and advice freec. For terms and refer-
ences address C. H. PHELPS & CO., Financial Agents,
98 Broadway, head of Wall st., New York.

A PRACTICAL TREATISE ON

Soluble or Water Glass,
BY Dr. L. FEUCHTWANGER,

(The only work in English published). Hundreds of
formulas to silicity stone and brick, to render railroad
sleepers, shingles, and wooden psvements fire and dry-
rot proof ; for making every species of cements, white-
washes, and paints, also for soap; concluded b yessays
on carbonic acid,limestones, alkalies, and silicia, and a

uide for glass manufacturers ; with sevei al wood cuts,

0 pages. Price, $320; mailed free—by

L.& J. W.FEUCHT'WANGER,
No. 55 Cedar street, N. x. P.O.Box 3616.

B A. JENKINS, La Crosse, Wis.,, Manu-
e facturer of Fire-Proof Wrought Iruon Window
Shutters. They look like the common Wooden Blind,
having slats that turn in a similar manner, and are every
wal{gs convenient and pleasant, and more thor oughly
FIRE-PROOF than shutters made of one entire p late of
iron,because the entire vlind is hollow and of two thick-
nesses throughout,forming an air chamber between,and
not so liable to warp under intense heat. These bein
made of many parts, can warp but little,and the etffec
can only be to open small crevices through which the
airalways passes towards the fire, never from it. Price
{)n&do llar per square foot, adding freight from factory
n Mass.

STEAM Gages, large assortment, self-testing,

& original Asheroftsteam gaze. E.H.Ashcroft,Boston

ICEARDSON, MERIAM & CO,,
Manufacturers of the latest Liaproved Patent Dau
els’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mortising, 2oring, shaping Ver-
tical and Circulur Re-sawing Machines, S8aw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma
chines, Spoke and Wood Lurnin Latlies, ana varions
other }(inds ot Wood-working Machiuery, Catalogues
and price lisis sent on applicstion. Manufactory, Wor-
cester. Magz, Warenouse, (07 Liberty i ticw Vork. 17 3

EAL ENGRAVERS’ DIE LETTERS—
Seals and Presses, Steel Dies, Brass Labels, Cutting
Punches, Brass stamps, Srencil Plates, Name Punches,
Brands for burnir g, ¢te., ete., made by
ROBLRT ROGERS, 26 Spruc‘.)}p., New York.

IMPORTANT TO BUTTER MAKERS.
THE ATMOSPHERIC CHURN

Is made on an entirely new principle, dispensing alto-
gether with a dasher. It can do the work in much less
time, saves a great deal of labor, brings butter more
quickly, makes more of it,and is raore casily cleansed,
than any dasher Churn in the market. ALL THIS HAS
BEEN PROVED by compctit.on with other Churag, and
any Farmer or Dairymar. can be convinced by an exami-
nation. The cost is small.

AGENTS WANTED EVERYWHERE.

Address F. R. WITMORE & CO.,
26 Studio Building, Tremont st. Boston.

REAT IMPROVEMENT IN CRUSHING
and Grinding. To Miners, Ironmasters, Manufac-
suring Chemists,Superphosphate Makers,Bone Grinders
Dycwood W orkers,etc ,cte.—E. P. BAUGH'S Patent Sec-
tional Crushing and Grinding Mills,for reducing to pow-
der rocks, ores, slag, bones, logwoods, and 2l kinds or
mineral guano, and otlhicr tough and hard substances
For illustrated circulir address AUGH & NS,
20 5. Deluware ave., Philadelphia.

ILLER’S FALLS CO. Manufacture Bar-

ber’s Bit Brace, No. 87 Beekman st., New York.
NMONEY s sare B Stniars Freo,
Payne’s Patent Cotton-Seed Linter

‘Will clean more Cotton Seed per day than any machine
in use, and make more Lint from it.  Maaufactured by
SOUTHERN COTTON GIN CO.,
Bridgewater, Mass.

Independent Steam

BOILER SUPPLY.
oR

Easily made with our Stencil and

Feed Pump.
RELIABLE FOR HOT OR

COLD WATER

Circulars sent free. COPE & CO.
No. 118 East 2d 6t., Cincinnati.Ohio.

“,g

¢¢ (NEAR'S VARIETY MOLDING MA-
CHINE—A, S, & J. Gear & Co., Manu-
facturcrs ; also, dealers in all kinds of Wood and Iron
Working Machinery, Belting, etc. Address,
. SUDBURY ST., BOSTON, MASS.

I

i

Rider Governor Cut-off Engines,

Horizontal, Vertical, and Inclined,

EMBRACING, without complication, all the perfections
attained in the mnost complex Engines, the smallest sizes
having all the excellence of the larger oncs, a feature
not possible in any other coustruction of high class ez-
pansion Engines.

THE GREATEST attainable economy and perfect regu-
lation, by the most simple and durable mechanism. A
large number now in operation Pamphlets and Price
List on app]li)eution.

ELAMATER IRON WORKS,
Foot West 13th st., New York.

HE ROTARY HYDRAULIC GOVERNOR
on Iron Water Wheels, gives speed equal to best
steam-power; will instantly control all_wheels under
any per cent of variation. Unlimited Warranty given.
SILVER MEDALS awarded. Send torcircular. GILLES-
PIE GOV. CO., J. 8. ROGERS, Tr., 19 John st., Boston.

MORGAN'S SONS'
SAPOLIO,

For General
IHousehold Purposes
I8 BETTER AND CHEAPER THAN SOAP,

1809

HE 23D ANNUAL EXHIBITION OF

AMERICAN MANUFACTURES and the MECHAN-
IC ARTS,under the Superintendence of the MARYLAND
INSTITUTE, will be opened in its spacious Hall, in Bal-
timore, Sept. 26,1870, and continue four weecks. The
Hallwill bereadyfor the reception of xoods Sept.19.
No medals or premiums will be awarded. but the Com-
mittee on Inventions have discretionary power to re-
port on articles of merit and utility. For particulars,ad-
dress JOSEPH GIBSON, Actuary.

JAMES YOUNG, Ch. Com.

STEAMHAMMERS, STEAMENGINES
GAS MACHINERY, SUGAR MACHINERY

BY
MERRICK &. SONS,
PHILADELPHIA, PA®
l\ ASON’S PAT'T FRICTION CLUTCHES

are Manufactured by Volney W.Mason & Co., Prov
idence, R. L. Agents, R. BROOKS & CO,, 133 Ave, D, New

York * TAPL RICE & CO. Akron, Ohy 16 ttecow
PL 4 TI Dl I l H.M.RAYNOR,
4Vl e 25Bondst.. N. Y.

Stevens’Helical Caliper

As good as the Dest, and
much cheaper. Also, other
fine tools.

J.W.STORRS & CO.,
252 Broadway, N. Y.

Workers tn Metals.

NEW ILLUSTRATED CATALOGUE
and Price List of Lathes, Planes, Hand Tools of
description, sent free to any address by A, J.WIL-
{INS®ON & CO.,2 Washington st., Boston. tfa

TEREY T IN G actiite

P‘OR Family Use—simple, cheap, reliable.
Knity everything, AGENTS WANTED. Circular
and sample stockin FREE. Address HINKLEY KNIT-
TING MACHINE CO., Bath, Me., or 176 Broadway, N.Y

$6 A WEEK paid Agents in a new busi
ness. Address Saco Novelty Co., Saco, Me.
4
’1‘HE

ever
WI

INVENTOR’S AND MECHANIC:
GUIDR.—A valnable book upen Mechanicg, Paten:.

and New Inventions. Containing the U.S. Patent_Law

Rules and Dircctions for doing business at the Paten

Otlice; 112 diagrams of the best mechanical movements
with d_escnpmons; the Condensing Steam En, lne{: wé%h
ow to Ob-

engraving and description; How to Invent;
tain Patents ; Hints upon t}}e Value of Patents , How to
3ell Patents; Forms for Assignments; Information upon
‘he Rights of Imventors, Assignees ana Joint Owners:
[netrnctions as to Interferences, Reissues. Extensions
Caveats, together with a great variety of useful informs.
“ion in regurd to patents, new inventions, and scientiflc
subjects, with scientific tub.es, and uwr.y iiusiratioas
108 prges. This 1s & mOst vainable work. Frice only %

oents. Address MUNN & CO..37Fark Row.N. ¥

ILICATE OF SODA, IN ITS VARIOUS

N forms, manufactured as 3 ﬂﬁeclalty, by Philadelphis
Quartz Co.. 783 South 2d st. Philadelphia Pa.

- ACHINIS'TS' TOOLS FOR SA’éL’[‘E.-I—At
large variety of New and Second-han .;ols &
ilroad ave., Newark, N.J.,and

Railroad o30S MACHINE CO-

pa
VERY LOW PRICES.
119 Liberty st., N. Y.

HE MERRIMAN PATENT BOLT CUT-

TERS—Unrivaled by any. Cuts V, half-V, square,
or round threads, on any size bolt, at one cut, with re-
volving dies that are iustamlff adjusted to_the slightest
variation, and opened to refeasc the bolt when cug
The dies are changeable without turning a nut or screw.
Send for illustrated circular. BROWN & BARNES,

Fair Haven (near New Haven), Conn.

ATHE CHUCKS—ROUTON'S oATENT
4 —irom 410 36 irches. Also for car wieelr. Addres:
. B HORTOM & SOV wincdsor Lopgke (ono,

IMPORTANT

0 MACBINISTS.—The Best Metal for all
Machine Uses is the MARTIN STEEL, made b

Tue NEw JERSBEY STEEL AND IRox Co., Trenton,N.
This steel is made by an entirely different process from
any other, and is tougher then wroughtiron. Itcan be
turned without annealing, being entirely free from hard
spots. Everyonewho uses it pronounces it just what
tgey hav e lohg wanted. for a multitude of uses, such as
Crank Pins, Lathe Spindles and Screws,Cotton Machine
ry Rollers, Saw and Fan_ Spindles, ete,, etc. _Also, par:
ticularly adapted for Firebox Plates. Prices Low. Send
for furt.ﬁer information,or a sample,stating use to which
it is to be applied.

THE BODINE
Jonval Turbine

WATER WHEEL

Warranted to exceed any
Iron wheel by 5 per cent.
h This wheel wag tested at
"} Lowell, in 1863, by Mr. H,
F. Mills, C.E., and his re.
port ofAtlmi ttest is now
ready. Apply to

)Gr. L. LAFLIN,
Treasurer,
Westfield, Mass.,

Or Bodine M'f’g Co.,Mount
Morris, N. ¥

Small Engine Lathes,

And evﬁerv description ?f s;lnall L(:;t’llles,lwlth r:ioeolt)sl,uotlon.
.88 Finishing g AN ‘0018, ma
Also, Drags 'Ei‘;i“%l%ulﬁAéhl'NE WORKS, Exeter, N. H.
OBERT McCALVEY, Manufacturer of
HOISTING MACHINES AND DUMB WAITERS.
602 Cherry st.. Philadclphia, Pa.

L. W.Pond’s New Tools.

EW AND IMPROVED PATTERNS—

Lathes, Planers, Drills, Milling Machines, Boring
Mills, Gear and Bolt Cutters Punches and shears for
fron. Office

98

Liberty st., New York. Works at Worcester, Mass.

INEGAR.—How Made from Cider, Wine
Molasses, or Sorghum in 10 hours,without using
drugs. For circulars, address " S D
Vinegar

Andrews’ Patents.

Noisciess, Friction Grooved, Portable, and
Warehouse Hoisters.

Friction or Geared Mining & Quarry Hoisters.

Smoke-Burning Safety Boilers.

Oscillating Engines, Double and Single, half to

=-Horse power,
Centrifugal Pumps, 100 to 100,000 Gallons
Pumps in the World, pass

er Minute, Best )
Gravel, Coal, Grain, etc., with=

F. L. SAGE,
Maker, Cromawell Conn,

ud, Sand,
out injury.
All L}g t, Simple, Durable, and Economical.
Bend for Circulary. .
‘WM. D. ANDREWS & BRO., .
414 Water street, New York.

UERK’S WATCHMAN’S TIME DE-

TECTOR. — Important for all Jarge Corporations

and Manufacturing concerns — capable of controllinz

with the utmost accuracy the motion of a watchman or

atrolman, as the same reaches difierent_stations of his
eat, Send tor a Circular. J. E.BUERK

P. 0.Box 1,057, Boston, Mass.

M. B.—This detector i3 covered by two U. S. patents,

Parties using or selling these instruments withouvt autho-
rity from wme will be dealt with according to law.

THE Union lron Mills, Pittsburgh, Pa. The
attention of Engineers and Architects is calied io
our improved Wroucht-iron Beame and Girders (patent-
2d), in which the compound welds between the stem and
Qanges, which have proved so objectionable inthe old
mode of msnufacturing, are entirely avoided, we are
grcpared to fuinish ull sizes &t terms as fayvorab:e as cau

¢ obiained elsewhere. For dezcriptive iithograph ac-
dressthe Union Tron Mills. Pittehnreh. Ea

'1‘HE WOODWARD STEAM-PUMP MAN

UFACTURING COMPANY, Manufacturers of the
Woodward Pat, Improved Safety Stecam Pump and Fire
Engine, Stcam,Water,and Gas Fittings ot all kinds Alse,
Dealers in Wrought-iron Pipe, Boiler Tubes,ete. Hotels,
{hurches,Factorics,& Public Buildings.Heated by Steam,
Low Pressure. Woodward Building, 7 and 78 Center st.
cor. of Worth st. (formerly of 77 Beekman <t) N.Y. all
partics are hereby cautioned 2gainst infringmg the Pat.
aight of the above Pam & . M. WOODWARD, Pres’t

- 4
ATENT BANDSAW MACHINES of the
most improved Kinds, of various sizes, by FIRST &
PRYIBIL, 453456 Tenth ave., New York. DPrice $250,
$275, $350. At present (March 28), there are in operation,
in this city alone, 1 of our Machines.
§® Send tor Circular.

IES FOR CUTTING BRANS MARKING
Plates, Good Shaped Letters, Sharp Cutting Edges,
ou best cast steel, Hardened and Tempered Heads and
Faces,and wa; ted the hest. niples sent,
ROB. ROGERS, 2 New York.

URDON IRON WOL

of Pumping Engines for Water Works, Hizn & Low
Pressure Engines, Portable Knzines and Boilers, of all
kinds, Sugar Mills, Screw, Lever, Drop, & Hyd lic
Presses, Muchineryin general. HUBBARD & WHITTA-
KER, 102 Frontst., Brooklyn.

. ) )
Milling Machines,
NDEX, STANDARD, UNIVERSAL, AND
HORIZONTAL.—The largest varicty to befound in
the country, onhand and tinishing. Workmanship, Ma-
terial, & Design unsurin.ssed. Uninn Vise Co.,of Baston
Otiice 80 Milk 83, Works at Hyde Park, Mass.

O PATENTEES, INVENTORS, MANU-

FACTURERS AND OTHERS.—GEO. H. HOLLO-
WAY, No. 31 Soho Square, London, England, is prepared
to take hold and introduce into the English and East
India markets such articles of merit as the proprietors
may desire to extend the sale of. A long residence and
large businees connection in L.ondon, enables Mr, Hollo-
way to offer unusual advantages to those desiring his
services. Best references in the United States given.
Address GEORGE H.HOLLOWAY,
No. 31 Soho Square, London, England, or to care of M.
R. MUCKLE, Ledger Oftice, Philadelphia, Pa.

© 1870 SCIENTIFIC AMERICAN, INC.

Bloomington Nursery.
600 Acres. 19¢h Year. 10 Greenhouses.

Fruit & Ornament;i)llTr&es.TNlll'rscryHStoqk.tll':;'crur_'oggg,
Rootgraits, Bedge Plan ulips, Hyacinth 0
Lilies, C(I)lo're(ill Fruftand ?10‘503- brares. Al at Whole-

d Retail. Sen ¢ for Catalogues.
sale an ' F. K. PHENI1X, Bloomington, Il

ORTABLE Steam|STATIONARY
Soi

Engine & Boilcr, com- Steam Engine, withou$

lete : oiler :
p4—Horse POWeF. ...... $ 50| 4-Horse Power........ $220
[ - .. 690 6 “oL. 250
g “ Voo 8 e oy
3¢ «“ .. 1000015 o 12"
}5 “ “ . 1,100025 veseeees B3
0 ¢ ¢ . 1500 &7 Send for lllustrated
P G e 1,600'circular.

For Sale by 11. B. BI.ELOW & CO.,

New Haven,

OOD-WORKING MACHINERY GEN-
erally. $peeialties,Woodworth Planers and Rich-
ardson’s Patent II‘mprOvcd Tenon Machines. Nos.24 and
26 Centraal. cower tU"tiOI%\ sr..,YWclJrccster, Mass. Ware-
ooms 42 Courtlanat st., New Yorl.
r WfTHERBY RUGG. & RICHARDSON.

P. Blaisdell & Co.,

ANUFACTURERS OF MACHINISTS’

Tools, Improved Engme Lathes, Planers, Borin
Mills, Gear Cutters, Hand Lathes.Traverse Drills, an
the * Blaisdell” Patent Upright Drills. Jackson street
‘Worcester, Mass.

INCINNATI BRASS WORKS. — Engi
_J neer®’ snd Steam Fitters’ Brass Worl. Beat Quality
atvery uow Prices. F.LUNKENHEIMER, Prop’r,

r{YHE BEST PUNCHING PRESSES ARE
made by the Inventor and Patcntec of the famous
Eccentric Adinstment. Infringements upon an‘id ijgtent
will be severely dealt with. N. C. STILES,
Middietovrn, Conn,

HOMINY AND PEARLING MILL

The only mill in use that has a REGULAR FEED, DIS-
CHARGF, AND SEPARATING ATTACHMENT, For Royalties
or Machines, and Circulars of same, address GEORGE
‘W. PATTERSON, P. 0. Box 257, Decatur, I11.

(s ?%ﬁjﬂ@ﬁm@}m FACTORIES.

TR e P Y ) Cosm Oy Sy
SRS ZZiRED BT nROS e,
m«wﬁ 2 ‘fﬁcyigfﬁ@MeR‘”E

U .

ANTED===AGENTS, 20 per day, to
sell the celchrated HOME SHUTTLE SEWING.
MACHINE. Has the under-feed,makes the **lock
stitch” allke on both sides, and is fullylicensed.
The best and cheapest Family Sewing Machine
i in the market. Address
OHNSON, CLARK & CO.,
Boston, Mass.; Pittsburgh, Pa.; Chicago, Ill., or
St.Louis, Mo.

ILLIAM MUIR’S

PAT. MULTIPLE SEWING MACHINE.
This Machine, containing 50 needles, more or less, a8
desired. Admirably adapted tor quilting coat linings.
I.adies' skirts,ctc,either straight,wave, or zig-zag,t0 an
desired pattern. 'The subscriber offers for sale, and wifl
receive proposals for the purchase of the Patent Right
for the Uuited States. Address
WILLIAM MUJR,
185 McGill st., Montreal, Dominion of Canada.

Asphalte Roofing Felt.

N >

=,

A NESS and durability, suitable for steep or flat
roofs. Canbe applicd by an ordinary mechanic or han-
dy laborer. »Send for circular to
EDWARD H. MARTIN
72 Maiden Lane, and 7 Liberty st., New York.

PAEKER
Punching Presses,

With Patent Eccentric ad-
justment,to raise and low-
¢rthe punch. All Power
Presses, having an eccen-
tric udjusnment of the
Punch, are infringements
of our Patent.

(¥~ Send for _circular
and copy of our Patent.
PARKER BRXOS.,

West Mcriden, Conn.
New York, 27 Beckman st.

PIAND COINY LA ] 1-'“."0LASS7E

Ll SENT ON 'l'l L_CIRCULARS MAILED FR

~ Riters  Automatic  Cutof
Vertical, Horizontal|& Incline Engines.

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

PROPRIETORS.
Office, 126 Warhington =t

New York.

The advantages obtainecd
by these Engines over
others are: Economy of
1uel and space, perfect reg-
ulation of'speed by cut-off,
simplicity of desien, and
non-liability of derange-
ment, requiring no more
carethan common engiiies,

Also, Patent Air I'ronr
Boiler. which will save 23
801' cent over the ordinary

oiler in fuel, being as
durable and more safe than
others.

Descriptive Pamphlcts & &
Price lists mailed free o1

WOOLRBURTS PATENT

3 e  oe 8 &£
Pigwing and HWoic
and Moiding Machines,Gray & Woo.l!
w Arbers, and other wood workine

5.4, WOODN, §i|( Lite

Bend for Cirenlarg, 61 Sueche

ing tiv: mex:

ey, durability and econ-
3 dy, with the miniin
ely

2108 icht aud ozjce. They are
sud favorahly inowrn, mcrethan 750 being in
Ali warrznted satisfactory or no #ale. Descripilve
rircnlars sent on application. Address
J U HOATDLRY & CO Lawrence Mass,
46 Cortlandt st., New York.

{HINGLE: AND HEADING MACHINE—
Law’s Patent with Trevor & Co.’s Improvements
The Simplest and Best in use. Also, Shingle, Heading,
and Stave Jomters,Equnlizers.ﬂendiug Turners, Planers
etc. Address TREVOR & CO., Lockport, N. Y.
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Advertisements.

ts will be ad: d on this page at the rate of
$1°00 per line. Engravingsmay head advertisements at
e same rate per line, by measurement as the letter-
Vress

PATENTS

GENTS WANTED—In 2ll parts of the

United States, to sell the celehrated Folding Lunch
or binner boxes. Address the sole maputacturer

JOHN ERPELDING, 252 Schiller st., Chicago, Ill.

A. J. Bicknell & Co.,

ROY, N. Y., and SPRINGFIELD, ILL.,
Publish and send. Charges Paid, on receipt of price,

Bicknell’s Villmie Builder.................... $10
Cumpmings & Mi} tigsdArchAteo:ltytl'et ﬁ%g

odern Architecture.....%
Loth’s Practical Stair Builder.......... O %10

=7 Catalogues mailed free to any address.

American i Teeder

S pronounced to bethe MOST

SIMPLE, RELIABLE, and POSITIVE
SKLF-OILER ever invented. Builders of
Shafting and Machinery "are narticularly
invited to investigate this BEST SYS=
TEM. Shafting boxes can easily be
adapted toitsuse for Oil Cups or other-
wise. J.B. WICKERS: y

152 South Fourth st., Philadelphia.

=" Circulars sent.

REYNOLDS & (0,

Selver

NEGOTIATED.—Inclose stamp
for circular.. GERNER & TYLER,
258 Broadway, N. Y. P.O. Box 4,544.

MANUFACTURE

W Screws & Bolts

For Machinery of every variety. <
Also Brldgeyand Roo’xl"Bolts.y - —
STEEL AND IRON SET &=

= SCREWS
) A S]ifcialt.y. Also, Small Articles
for Patentees in great numbers at

" No. 145 East st., New Haven,

—_

Conn.

Cuts Glass equal to aP,i,a_mond, Price, $1.50
Hgenis ?Iﬂ;ez? ﬂerwﬂzere.

E. D. & W. A:. FRENCH,

_Cor. Third aud Vine 8ts. (amden, Nl

=

3

Weltham, Watches

For Merchats, Clerks, and Prefessional Men.

Waltham Watches.

IN 8-0Z. CASES,
For Farmers, Carpenters,and other Mechanics.

altlan Vatches

IN 4-OZ. CASES,
For Mariners, Soldiers, and Expressmen.

Waltham Watches,

IN 5-0Z. CASES.
For Conductors, Engineers, and Baggagemen.

a {i A aﬂT ﬂll ‘ S
IN 6-0OZ. CASES.,
For Mingrs, Lumbermen, and Stage-Drivers.

Walttam, Wathes,

I

For all who wish something very substantial.

Alltheaboveare described in our Price List. Write for
it as follows

Messers. HOWARD & CO., No. 785 Broadway, N. Y..—
Please send me your illustrated Price List of WALTHAM
‘WATCHES.as per advertisement in Scientific American.

SIGN NAME AND ADDRESS IN FuLL,

And you will receive it, postpaid, by return mail. It
gives all the information you desire,and explains our
plan of sending Watches by Expresswitheut anyrisk to
the purchaser.

HOWARD & (0., 785 Broadway, N.Y.

(Formerly of 619 Broadway.)

—THE AMERICAN BUILDER—One

@ of the most valuable monthly publications ot

the day, Bend $3 for the BUILDER, and get in addition

the splendid premium of Ritchie’s Irving, a_fine steel

engraving, size 24x32. CHAS. D. LAKEY Publisher
151 and 153 Manroest. Chicago.

LARGE LOT OF 2. HAND IRON PLAN-
A ers, Iron Lathes, all sizes, Iron drille, will be sold
ar %reat reduction from manufacturers’ prices. Send for
a circular to W.A.James & Co., 195 Lake st., Chicago, Ill.

- CBOOUNT'SPATENT
HOLLOW LATHE DOGS
AND CLAMPS.—A set of 8 Dogs
from 3¢ to 2-in., inclusive, $8. A
set of 12 from 3¢ to 4-in., $17°30.
Five sizes Machinists’ Clamps,
from 2 to 6-in., inclusive, $11.
Send for Circular.
C. W. LECOUNT.
South Norwalk,
Conn.

TO EXHIBITORS AT THE

feorpia State Far

And To Inpentors.

E TENDER OUR SERVICES to rep-

sent them in articles for EXHIBITION, or sales

of PATENTS. With our capacious Warehouse. along

ride the Railroad,and our extensive Agricultural Works,

alongside anddirectlyopposite the Fair Groundswe are

cnnb%ed toguarantee the bestattention. Weare prepared

tomanufactureAgricultural lImplementsfor the Southern

1'rade, and parties wishing to introduce their articles or
inventions will do well 1o confer with us.

GLENN & WRIGHT, Atlanta, Ga.

American Institute Exhibition.

Annual Fair
For 1870, Now Open.

GRAND DISPLAY OF AMERICAN
ART AND INDUSTRY,

With Machimery i Motion !

AT THE

Bmpire Rink, 3d Ave. and 63d St.

NEAR CENTRAL PARK, NEW YORK.
Open Daily from 10 A, ML to 10 P, M.
ADMISSION 50 CTS, TICKETS AT THE DOOR.

Bécalcomanle or Transfer Pictures. Send for Cata-
logue. W. ATKINSON & Co., 1270 Broadway, N. Y.

PREPARED

PLASTERINE BOARD

FTHIS is a cheap and perfect Substitute for

lath and plaster. Its basis_is straw pulp combined
withsuch materials as,when subjected to heavy pressure,
makes a compact and smooth_product, alike impervious
to cold, hent, or dampness. It costs, all laid, less than
twelve cents a square yard. A smooth and substantial
wall, made of it, may be seen at 22 Frankfort st., New
York, up stairs. For samples and descriptive circulars
of this, as well as Patent Sheathing and Rooiinx Board,
send to Rock River Paper Co. Cmcaio. B. E. HALE,
22 and 24 Frankfort st., New York. E.C. PALMER &
CO.. New Orleans, La.

THE

Tanite Emery Wheel.

Does not Glaze Gum, Heat, or Smell. Address
THE TANIT .y
Stroudsburg, Monroe Co., Pa.

McNab & Harlin,

Manufacturers of
“Wrought Iron Pipe and_Fittings, Brass Cocks, Valves
Gage Cocks, Whistles, Water Gages, & Oil Cups, Har-
lin’s Patent Lubricator, Plumbers’ Brass work,
Getty’s Patent Pipe Cutter, Gefty’s Patent
roving Pump and Gage.
John st.,, New York,

EW HAVEN FAMILY KNITTER.—

A Latest, cheapest, and best for Family use. Patent-
ed in 9 Countries. Any test or comparison invited. Knits
everything. Selling rapidly. Not a single purchaser
finds fault. Prices—plain®30; silver $35; gold $40, in-
eluding fixtures. Agents wanted., Address FAMILY
KNITTING MACHINE CO., New Haven, Conn.

ODELS, PATTERNS, EXPERIMENTAL,

and other machinery, Models for the Patent Office,
built to orderby HOLSK MACHINE CO., Nos. 528, 530,
4n 1582 Water st.,near Jefferson. Refer to SOIENTIFIO
AMEZICAN office. 14 tt

0. 86

The WATCHES made by the
New York Watcu Company
Are the BEST & CHEAPEST.

Ask tc See Them. Factory, Springfield, Mass.

Diamond-Pointed
RILLS,with Imp’d Machinery for all kinds
of Rock Drilling , Well Boring, and Prospecting.

SEVERANCE & HOLT, Office 16 Wall st., New York.
g2~ Illustrated Circular sent on application.

IMPORTANT

O LUMBERMEN. — MORRISON &
HARMS’ Improved Muley Saw Hangings are pro-
nounced by alltobe the greatest improvement of the
age. The motion im parted to the saw by these hangings
will enable it to perform from 50 to 100 per cent more
work with the same power than with anyother in use.
They are built from tiie best material, in a superior man-
ner, and guaranteed to perform all that they are recom-
mended to do. Address MORRISON & HARMS,
886 Riverave.,Allegheny City, Pa.

HE ONLY FAMILY KNITTER MADE
that fills the bill. Send for circulars and samples to
LAMB KNITTING MACHINE M’F’G CO.
Chicopee Falls, Mass.

ERICSSON’S

Caloric Engine.

SAFE, ECONCMICAL, DURABLE. UBES
NO WATER. REQUIRES NO
ENGINEER.

Having made arrangementsi or manufacturing this En-
gine on an extensive scale, we are now prepared to fur-
nish to all desiring a light power, the best and most eco-
Jbomical engine ever offered to the public.

DELAMATER IRON WORKS,
Foot of West13thst., New York.
Branch Office:—JAS. A. ROBINSON, 130 Broadway.

Reynolds’
Turbine Water Wheels,

The Oldest and Newest. All others
oul?y imitations of each other in
thelr strife after complications to
8 confuse the public. We do not boast
butquietlyexcel them allinstaunch
reliable, economical Eower. Begu-
tifal am{)hlet free. GKO.TALLCOT,

86 Liberty st., New Vork.
Gearing  Shafting,

RON PLANERS, ENGINE LATHES,
Drills, and other Machinjsts’ Tgols, ot Superior Qual-

ity, on hand and flnishing. Forsale Low. For Descrip-
tion and Price, addresy NEW HAVEN MANUFACTUR-
NG CO.. New Haven, Conn 5 tf o2

WIRE ROPE,

JOHN A. ROEBLING’S SONS,
Manufacturers, Trenton,N. J. ..

FOR Inclined Planes, Standm% Ship Rigging,
. Bridges,Ferries,Stays or Guys on Derricks & Cranes.
Tiller Ropes, Sash Cords of Copper and Iron,Lightning
Conductors of Copper. S$pecial attention given to hoist-
ing rope of all kinds for Mines and Elevators. App}iy for
circular, giving price and other information. Send for
Pamphlet on Transmission of Power by Wire Ropes. A
arge stock constantly on hand at New York Warehouse

N-o. 117 Liberty st.

BAND SAWS.

ATENT BAND SAW MACHINES, MADE

by Perin & Co. for Log, Re-sawing, and Scroll.

Monein& Co.’s Saw Blades, in stock and made to order

from % to 6 inches wide, 50 ft. long. Saws and Machineg
Warranted.

Also, TaperFiles, etc.

All Styles of Band Saw Machines in operation at Ma-
hogany 1,10th st., E. R.
GEORGE GUEUTAL,

Sole Agent for the 1. S.. 39 West 4th st.. N. Y

SCHLENKER'S. PATENT.:

BoLT CUTTER
- NEW INVENTION. = ~ADDRE |
HowaRD IRON WoORKS, ‘BUFFALO.N

ROOT’S WROUGHT IRON SECTIONAL

Safety Boiler.

Composed ot best Wrought Iron Tubes, tested to 500
pounds; no large sheet iron, shell or thin cast iron to
explode. Absolutelysafe, economical,durable, and ef-
ficlent. Send for pamphlet. Also, Steam Engines.Steam
Pumps, etc. ROOT STEAM ENGINE CO.

9 and 97 Liberty st., New York.

TEAVY CASTINGS Bevrerss ™

Ilvvllill ‘Work. The
Steam Engine Builders & Founders'. New Haven, Conn.

& T.SAULT co.,
“CANVASSERS WANTED.

. TRADE A i

THE UNIVERSAL SHARPENER
For Table Cutlery. shears, and Scissors meets the great
demand among Families, Hotels, and Restaurants, for
an effective, simple, durable Sharpzner. It meets with
rapid sale at the low price ot §1. Liberal discounts to
Canvassers. SendforSample or Illustrated Circular.
A. C. IVES, Sole Proprietor,
Office Meriden Cutlery Co.; 45 Beekman st., New York.

AGENTS---$50,000

ORTH OF AMERICAN MEAT AND
Vegetable Choppers sold the first irear. Extra
nducements now offered. D. A, NEWTON & CO., 20
Cortlandt st.,, New York, or 209 Lake st., Chicago, Ill.

RICED and Illustrated Manuals on the fol-
lowing subjects sent_free. Part 1st. Mathematical
Instruments, 112 pages, Part 2d. Optical lnstruments,
54 pages. The following sent on receipt of 10 cents:
Part 3d. Magic Lanterns and Stereopticons, 88 pages.
Part 4th. Philosophical Instruments, 64 pages.

JAMES W. QUL 0.,
924 Chestnut st., Philadelphis, Pa
No. 5 Dey st., New York.

$2,000 e year & Expen-

ses to agents to sell the celebrated WILSON SEWING
MACHINES. The best machine in the world. Stitch atike
on both sides. ONE MACHINE WITHOUT MONEY. For
farther 1pnrticu]ara. address

HE WILSON SEWING MACHINE CO.,,
Cleveland,©Ohio, Boston, Mass., or St. Louis, Mo.

American Saw Co., Manufacturers of
e 7™ SN

4

And Perforated Circular, Long, and Hand Saws. Also
Solid Saws of all kinds. No1 erry st.,cor.Gold st..New
York. Branch Office for Paclfic coast, No. 606 Front st.,
San Francisco, Lal.

London............ vee.te...48 Cannon street.
KOHNSTAMM,

Manufacturer ot

"ULTRAMARINE,

And Importer of English, krench, and German’ Colors,
Paints,and Artists’ Mate: jals,Bronzes, and Metals. No,
100 Chambers st., bctween Broadway,& Church st., N.Y

ORRISON & HARMS’ IMPROVED MU-

ley Saw Hangings,built entirely of metal, are

adapted to any upright Saw Mill. Require no Millwright

work to set them upn, and are the cheapest and bestin
MORRISON & HARMS, Allegheny City, Pa.

use.

A MONTH with Stencil Dies. Sam-
ples frese. Address

EMPI.OYMENT.
$25 M. SPENCER. Brattleboro, Vt.

The ract that this shafting has 75 per cent greater
strenzth,a finer finish,and is truer to gage,thanany other
in use, renders it undoubtedly the most economical. We
are also the sole manufacturers of the CELEBRATED COL-
LINs PAT. CouPLING and furnish Pulleys, Hangers, etc.,
of the most approved 8 1%)i}‘es. Price lists mailed on ap-
plication to JONES & LAUGHLINS,

120 Water st., Pittsburgh, Pa.
¥~ Stocks ot this shafting in store and forsale

b
FULLER, DANA & FITZ, Boston, Mass. GEO. PLACIE
& CO., 126 Chambers st..New York.

OLD ROLLED

are guaranteed suc{)enor to any

now in the market, and sent out on

trial,
Price list upon.application.
UNION STONE CO.,

\ . //
) ) 32 Remberton Square,
. ° Boston, Mass.

$732 IN 31 DAYS

Made by one Agent, selling SILVER’S PATENT BROOM,
75,000 in use. Recommended by Horace Greeley and
American Agriculturist. One county reserved for each
Agent.CLEGG & CO., New York, or Chicago, Il

Working Models

And Experimental Machinery.Metal or Wood, made to
order by J. F. WERNER 62 Centerst.,N.Y.

V% S

Send forcircular. CHAS.PLACE

MACHINER New and 2d-Hand.--

3 & CO.,60 Vesey st. New York

© 1870 SCIENTIFIC AMERICAN, INC.

1gR0E Marye  QOLID EMERY WHEELS |

V. Carpenter, Advertising Agent. Addres

= T.
hereafter, Box 743, New York city.
Safety

Harrison ;7%

First-class Medal, World’s Fsir. London, 1862.
And American Institute fair, New Y ork, 1869

Over 1,000 Boilers in Use.

Weston's Patent  Differential
PULLEY BLOCKS.

75.000 IN USE.

Address

HARRISON BOILLER WORKS,
Philadelphia, Pa.

or_JOHN A. COLEMAN, Agent,
110 Broadway, New York, and 139 Federal st,, Boston

MARX & RAWOLLE, Proprietors of the

N. Y. Glycerin Works,

And Manufacturers ot Varnighes, Sealing Wax, Bleached
Shellac, etc., 179 William st., New York.

Drawing Instruments,
OR SCHOOLS OR ENGINEERS, SUCH
ag Dividers, Scales, Protracters. Parallel Rulers,etc.

at very reduced prices. Send for Catalogue

‘W.'Y. MCALLISTER, 728 Chestnut st.,Philadelphla.

, % N
VSNV
Merchant &-Co.517 8519 Minor St.PAL

L L. SMITH, 6 Howard st, N. Y,

Nickel Plater.

First Premium at the late Fair of the American Insti
tute. Licenses (under the Adams Patents), granted by

the U. N. Co., 17 Warren st., New York.
P. 8.—See article on ** NICKEL PLATING ” in Scien-
tific American, for July 23, 1870, page 50.

€YY SAFETY HOISTING
Machinery.
OTIiS BIROTHERS & 00.‘
NO. 3809 BROADWAY,NEW YORK.

Niagara Steam, Pump.

CHAS. B. HARDICK,
Adams st., Brcoklyn, N. Y.

Leffel’s Double Turbine

Is manufactured by POOLE & HUNT, Baltimore,
2~ Send for Pamphlet and Price List.

School of Mines.
OLUMBIA COLLEGE. — Practical and

Theoretical Instruction in Civil and Mining Engl-
neerirg, Mecetallurey, Geology, Minecralogy, Assaying,
Analytical and Technical Cheémistry, Physics, Mechan-
ics, Mathamatics, Drawing, French, German, etc., with
Laboratory Practice. Reysular courses for the degrees
of Civiland Mining Engineer, Bachelor and Doctor ot
Philosopy. Specisl students received without examina-
tion. Pecuniary aid for those who require it. Reopens
on Monday, Oct, 8d. Examinations for admission to the
regular courses Thursday, Sept. 29, For further infor-
mation, and tor catalogues, apply to C. F. CHANDLER,
Dean of the Faculty, East 49th sf., New York.

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE.-
RIALS, in sets or single, with books of instruction
manuractured and sold by THOMAS HALL, Manufactur-
ing Electrician, 19 Bromfield st.,, Boston, Mass. Illus-

trated catalogue sent free on application.

A. GLASSFORD & CO., Manufactu-

o rer’s Agents for the sale ot Machinery, 88 Iast
2l st., Cincinnati, Ohio.

PATENT IMPROVED

STEAM HAMMERS,

From 100-1bs. upwards.
FERRIS & MILES, 24th and Wood sts., Philadelphia.

Steel Tape Measures.
IOtFEET $3; 50 FEET $9; 100 FEET $1¢;

. he most accurate Tape Measure, Also, Spy Glasses,
Microgcopes, etc., at very r%guced prices. Send for cat-
alogue. . Y. MCALLISTER,

128 Chestnut st., Philadelphia, Pa.

AT. SOLID EMERY WHEELS AND OIL
STONES, for Brass and Iron_Work, Saw Miiis, ana
ddge Tools. Northampton Emery Wheel Co.Leeds.Mass

THE SCIENTIFIC AMERICAN
FOR 1870.

A SPLENDID PREMIUM.

This Illustrated Weekly Journal ot
Practical Information, Art, Science,
Mechanics, Invention, Chemistry, and
Manufactures---Entered its Twenty-tifth
Year on the 1st ot January.

The SCIEN'TIFIC AMERICAN stands at the head ot the
Industrial Journals of the world in point of Circulation
and Influence.

Every number has Sixteen Imperial pages, embel
ished with Engravings of New Inventions, Machincery
Tools for the Workshop, House, and Farm, also Public
Buildings, Dwelling Houses, and Engineering Works.

The Illustrated Department of the SCIENTIFIO AMERI
CcANis a very striking feature,and haselicited the praise
of the Press; and all articles appearing in its columns
are written in a popular and instructive style.

To Inventors and Mechanics the SCIENTIFIC AMERI
CcAN hasspecial value and interest, from the fact that it
furnishes an Official List of Patents issued, with copious
notes of the principal American and European Patents

For:full particulars and sample copies ot the SCIEN
TIFIC AMERICAN,address the Publishers.

Terms ot the SCIENTIFIC AMERICAN: Single ccpies
one year, $3'00; six months, $1'50; and one dollar for

our months. To Clubs of ten and upward, $2°50 each
perannum. MUNN & CO.,

37 Park Row New York.

HE SCIENTIFIC AMERICAN is printed
with Ink furnished by CHAS. ENEU JOHNSON &
CO., Tenth and Lombard sts., Phila. 3 Geld cor Ann

st., New York.





