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Imyproved Turn-Table.

Our engravings illustrate an improvement in turn-tables
whlich secures some important advantages.

The improvement is the direct combination of the ends of’
the centrally divided truss-beams in a turn-table, with each
other as well as with the central supporting box upon which
the table is balanced, in such a manner, that, when united,
each beam shall be continuous, independently of the box, and
be also more firmly secured thereto, and suspended thereby,
than has hitherto been done.

The central box is thus relieved from the strain of the load,

vibrate thereon as well as turn upon the rollers in the fric-
tion box.

The outer ends of the beams are connected by cross-bars
provided with rollers, C, which swing over a concentric track
but do not touch except when the table is tipped out of its
horizontal plane.

The invenior states that the friction is so reduced by this
method of mounting the table that one weighing 25,000 1bs.
may be turned with the point of a lead pencil without break-
ing the point.

The plates and rollers are made of steel, and are very dur-

ihis strain being borne wholly by the truss-beams ; accidental

able. They also, of course, turn with less power than theold

slice from a two days’ old loat was placed in our unwilling
hands, smeared and diagramed as it usually was with mo-
lasses or other saccharine decoy, and we were told how good
it was for us—but for the molasses how odious it seemed!
Probably this repugnance was strengthened when we recol-
lected how many other unpalatable circumstances were daily
happening—all for our gnod. We were hurried to bed at the
most objectionable hours ; we were reminded in the morning
of the sluggard, his complaining voice, and his unhappy end

we were soaped, scrubbed, bolused, and birched—all for our
good ; so that, schoolboy-like, we sometimes longed to make
a surreptitious trial of the bad, by way of a change. Never-
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displacement of the connections of the beams by sudden and
violent jars wupon the turn-table is also obviated, while
the table may as readily be taken apart and put together be-
forec and after transportation, as heretofore.

The letters, A, in Figs. 1and 2, represent the truss sections
alluded to. They are so formed that when brought together
and secured, end to end, the under side of the continuous
beam thus formed is an arc of a circle, of which the upper
side is a chord.

Iach section is a metallic plate with holes formed therein,
as shown, to reduce weight, and each has a flange on each
side, projecting all around its edge, except at the inner end.

The inner ends of the truss sections are faced to fit very
closely, and exactly agaiust each other, so as to form, when
put together and secured, one continuous truss-beam. The
two divisions are bound together at the top by broad-headed
tie-straps and keys. At the lower side they are connected by
a cross-tie bar, also held by keys or wedges, which not only
operate to secure the cross-tie, but to draw together the faces
of the joints.

Two truss-beams thus constructed are bolted cenirally
against or upon the ends of a hollow rectangular box, F, this
box being cast in a single piece with an enlarged aperture in
the bottom to fit over and receive the pintle, D, Fig. 2, upon
which the table is pivoted.

The ends of this box fit snugly under the inner flanges of
the edges of the beams, so that the latter overlap and embrace
the ends of the box, and form a support for the beams. Pro-
jecting strips cast on the inner faces of the beams, parallel to
the inner ends of each division also bear against the sides of
the box.

A system of key wedges, having screw threads on their
points, which project through apertures in the beam, and to
which nuts are fitted, are used to tighten and clamp the
beams upon the box, and also to level and nicely adjust the
same with reference to the axis of the pintle, and the surface
of the cap-plate, in the central box. This system of supports
relieves the bolts in great measure from strains, consequent
upon jars or pressure.

B, Fig. 2, is the central pier supporting the pintle, D, upon
which the cap-plate, E, bears.

A friction box consisting of two circular plates (one being
secured to the cap-plate, D, and the other to the upper side of
a socket plate), between which are interposed conical steel
rollers running in concentric grooves formed in the faces of

GREENLEAF'S IMPROVED TURN-TABLE.

cast-iron center. A table fifty fect in diameter, weighing 25,

theless, as a rule, our watchful paremts and maiden aunts al-

000 pounds, it is stated, turns with a weight of only 13 pounds | most invariably succeeded in defeating our cunningly con-

attached by a cord running over a pulley to one of the arms.

trived schemes, especially those having for their object the

Testimonials, speaking in the highest terms of the geod | consumption of new bread.

qualities of this table, have been shown us, from presidents
and superintendents of several important Western railroads
where they are in use.

Patented, February 8th, 1870, by Clements A. Greenleaf, of

Indianapolis, Ind. These tables of various sizes, from 9 to
60 feet in diameter, are manufactured by the Greenleaf Ma-
chine Works, of the above place.
————e——at P e
NEW BREAD,

Why is it that we must refrain from eating new bread, as
if it were poison ; unless, indeed, one happens to possess the
stomach of an ostrich and the constitution of a rhinoceros ?

Every one knows how palatable is the steaming loaf fresh
from the bake-house, and we can all remember with what
eager eyes we regarded as school-boys the new loaf, as it
stood in its unshapely modesty, wreathed in vapor, in the
cupboard. Which of us, during his melancholy days of sat-
chel and Latin-root-hood, has not eyed the forbidden morsel
with an eager craving out of all proportion to its merits—a
craving which scewed to develop and increase as our loved

the plates facilitate the rotation of the table. The upper end
of the p.ntle is rounded as usual so that the table may tip or

and venerated mother assared us that ncew bread was decid-
edly ucwholesome for little boys? Aund when a crummy
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Now, why is new bread unwholesome, or rather, how does
it happen that its alleged unwholesomeness is only experi-
enced here and in England? In Paris or Vienna even the
most dyspeptic eat, with a feeling of perfect safety, the ex-
quisite new bread, which is usually baked three times a day
and served fresh with each meal. So far from the cry being
raised, ¢“ Waiter, some stale bread,” the garcon who dared,
either accidentzlly, through hygienic belief, or from motives
of économy, to fetch yesterday’s rolls, would have to run the
denunciatory gauntlet of the table, and make certain of retir-
ing copperless at the hands of the diners, even if no worse
fate overtook him. Can it be that our climate is inimical to
the production of bread in the highest state of perfection ;
that our flour is inferior to, or our bakers less skillful than
theirs? Something is evidently wrong, so it may be interest-
ing to look into the chemistry of bread-making here, previ-
ously to describing how they manage the production of the
staff of life in the south of sunny Spain.

When wheat is ground and sifted, it gets divided into bran
and flour. The bran is the outer coating of the grain, which
resists the crushing of the millstones longer than the inte-
rior, but when reduced sufficiently to pass through the
sieves, so darkens the color of the whole as to render it
inferior in market value, although really superior in nutri-
tive qualities to the white flour alone. For the former rea-
soun it is generally sifted out, and sold for fattening farm
stock. The flour consists of the interior. If pure flour be
mingled with a sufficiency of water to moisten it, a little
yeast and salt added, and the mass kneaded thoronghly to-
gether, then placed in a warm atmosphere, it ferments and
increases in bulk. Carboric acid gas is disengaged in the
substance of the dough, which speedily becomes cellular.
Placed in a hot oven, the swelling increases until the mass
has nearly reached 212° Fah., when fermentation is arrested,
the bread retaining the shape it has then assumed. This
fermentation is the result of the chemical action which yeast
exercises upon moist flour, in changing a portion of the
starch into sugar, and then converting the latter into alcohol
and carbonic acid. The dough being glutinous and highly
elastic, the gas cannot escape, so the mass swells and in-
creases until, the heat killing the yeast plant, further evolu-
tion of gas ceases, while the alcohol evaporates and is lost in
the oven.
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But flour contains other nitrogenous substances than glu-
ten, and others non-nitrogenized, besides sugar. Such sub-
stances readily undergo transformation, acting in turn as fer-
ments, converting the starch into dextrine and sugar, and
occasionally into lactic acid. When dry flour has been,
through any accident or carelessness, exposed to heat and
moisture, the albumen it contains passes into this peculiar
condition, and is incapable of yiclding good bread ; hecause,
during the manufacture, the conversion of starch into dex-
trine and sugar, which always happens in a limited degree,
then oceurs ou a large seale. 'The bread produced is sure to
bLe saccharine and sodden, being destitute of lightness, por-
osity, or cellulardivision ; besides having acquired a dark and
objectionable color, owing to the presence of diastase, should
there have been a slight admixture ol bran. In order to coun-
teract the injurious action of diastase alum is someiimes em-
ployed, which enables bakers who are unscrupulous to use
many qualities of inferior flour, which, they excuse them-
selves by saying, would otherwise be wasted.

The dyspepsia so frequently complained of after eating some
descriptions of bread, whether new or old, moy easily be
accounted for. A gentleman who was in the habit of visiting
a certain town found himself invariably seized with pain in
the stomach whenever he took his meals there. Suspecting
the bread, he caused an analysis to be made, when sulphate
of lime was detected in considerable quantity. The baker
asserted his innocence, but a search of the miller’s premises
revealed a large quantity of plaster of Paris.

‘Without entering on the discussion of the question as to
what the effects of the habitual use of alumed bread on the
digestive organs may be, it is sufficient for our present pur-
pose to note the fact that, as a rule, our bread has too much
yeast introduced into it, undergoes too Jittle kneading, and
that, by the aid of a mineral substance, inferior, or even dam-
aged flour may be made to do duty in bread-making as if it
had been sound, and of prime quality. R

About six miles from Seville is situated the pretty and
highly picturesque village of Alcald de Guadaira, which sup-
plies the City of Oranges with bread. Let us halt for a brief
period at the house of our worthy friend Panaderos, and
watch the preparation of that delightful compound, which
every traveler in the south of Spain has remarked as being
so pleasant to the eye, so agreeable to the taste, and nourish-
ing 1o the system. Tis wife and daughters are seated on low
benches in the perch, sorting the wheat, which they separate
both carefully and with expedition, consigning every objec-
tionable grain to a basket reserved for the purpose. Singing
some musical old ballad, and laughing merrily as they con-
tinue their light and pleasant employment, their lustrous
eyes, blushing cheeks, pearly teeth, neatly braided hair, scru
pulously clean small hands, and bright, fanciful attire,
remind one of the pretty little tea-pickers of China warbling
their favorite Moh-li-Hwa or Jasmin Flower amidst their
heaps of Congou.

When ready, the wheat is passed through a mill on the
premises, driven by a blindfolded mule, having a string of
bells attached t~ its neck, which keep up a monotonous tink-
ling so long as it paces its round ; and when it stops to rest it
is again set in motion by the cry, ¢ Arre, mula.” The whole
arrangement is as primitive, simple, and unpretending as
that in use, according to the delineations on Egyptian sculp-
tures, two thousand years ago. The resulting flour is passed
through three sieves of different degrecs of fineness, the wires
of the last being so close together that only the pure flour is
sifted through. .

Evening is the time for bread making at Aleala de Guad-
aira, when the female portion of the community may be seen
in their own kouses making dough, into which, in contradis-
tinction to onr method, only a minute quantity of leaven is
introduced.  “ A little leaven leaveneth the whole lump,”
we are taught in Scripture ; here it is practiced—whereas at
home, in order to avoid the labor of kneading, whicl, it must
be admitted, is very severe, many of our bakers, where car-
bonic ac:d machinery is not employed, use as much yeast for
one batch of bread as those simple people consume in a week.
The dough, being ready, is placed in bags, and conveyed on
the backs of mules to the great village oven, which is con-
veniently gituated so as to accommodate the thrifty house-
wives around. It is there divided into three-pound lumps,
which are tossed on a long narrow table. These are imme-
diately seized by a multitude of sturdy brown bakers, who
knead each pertion with all their strength for about four
minures, I;a,ssing it on from one to another, until it has gone
under the knuckles of all. Here again the process is similar
to that of preparing tea, and reminds one strongly of the
long rows of stalwart manipulators seen in the tea districts
of China, making the fragrant leaf ready for market.

Such is the energy which those panaderos infuse into their
work, that in course of time the palms of their hands, and
the second joints of their fingers, bristle with corns; and the
guttural “aha, aha,” uttered by them as they thump and
squeeze the yielding, gratefully smelling billows, is sug-
gestive of the exclamations breathed by the hard-working
tea-bearers among the mountain defiles of Hounan and
Oopack, as they trot down with their precious burdens to the
various shipping ports.

Immediately on leaving the kneading table, where the
lumips have, as a final process, been shaped into loaves, they
are transferred to the oven. It is heated with wood, mingled

with twigs ot sweet majoram and thyme«, vast quantities of
which cover the adjoining hill slopes, seenting the air with
There being vo fire under the oven, the !
bread i8 never burned, the hottest period being when the

their rich perfume.

loaves are introduced, which, being fall of moisture, quickly
acquire a crust that protects the cruub.
In this primitive Spanish village it is evident that an an-

swer to our inquiries has been found in the simple words—
pure flour, little yeast, much kneading.—Good Llealth.
et A Ao e

Steam Cultivation.

England, with fewer land-owners than the State of New
York, and with nearly all her farmers working leased land,
has about eight hundred steam plows and cultivators in active
use-—cnliivating not far from three hundred thousand acres ;
and the system of steam culiivation has there been an estal-
lisbed suceess {or a dozen years.

T'he story of the rise and progress of the improvement is
really a wonderful one, and as I read of the impediments to
its general adoption, through the long list of small fields,
uneven surface, crooked fences, and crooked landlords, T long
to see it gain a foothold on the prairies of our Western States,
where every circumstance that could promote i's efficient ap-
plication seems ready-made to its hand. Thence, I am sure,
by a reversal of the old rule, the course of its empire would
eastward wend its way.

In the Journal of the Royal Agricultural Society for 1867,
three hundred and thirty pages are devoted to the reports of
the committees that had been detailed “to inquire into the
results of steam cultivation” in use by one hundred and
thirty-five farmers and stock companies of England. From
the conclusions which they deduce from their investigation,
I extract the following :

“In nearly all the cases reported, it will be seen that the
expenses of cultivation are very much reduced, and yet
that a larger amount of produce is said to have been
realized.

“Not only are the operations themselves betier done,
quicker done, less expensively done, but all kindred and col-
lateral movements have had imparted to them a speed and
‘whirr’ characteristic of steam; men acquire the habit of doing
theday’s work in the day, and of not leaving it for the mor-
row. The day’s labor, too, on a steam farm, represents more
work, with less distress to the physical power of the laborer,
and better remuneration. Steam is working a revolution,
slightly manifested as yet, so that we can speak only of tend-
cncies in farn practice, and in the character of the rural pop-
ulation ; they are being trained for the age of machinery in
agriculture.

“Before steam can he as generally used for tillage as it is
for thrashing, the fields below ten acres must be enlarged,
and areas of thirty and forty acres hecome more the rule than
the exception.”

“In most cases, an increase of produce, in some instances
as much as eight bushels per acre, has resulted from steam
cultivation. We may state, as our gencral conclusion, that
steam tackle, whether of Fowler, Howard, Smith, or other
makers, i8 now 8o far perfected and settled in form and details,
that it may be classed among old-established, standard farm
machinery, and no longer among the novelties of the day.”.

“We find, as the result of experience, that which we al-
ready anticipated theoretically—namely, that the increased
depth of surface, and the absence of pressure, greatly increase
the absorbing powers of the soil, and consequently assist the
action of the drains.”

Mr. Clarke, a member of one of the committees, in a lec
ture on steam cultivation, delivered before the Central
Farmers’ Club, in December last, said (with reference to a
trial of steam apparatus at the recent show of the R. A.
Society):

“ Now some persens may think it astounding to talk about
from fifty to seventy acres a day being cultivated. I admit
that it is very astounding ; but I also assert that I saw the
thing done—and there are other persons also who saw it
done. I may tell you, too, that the apparatus was not in a
perfect state ; it was one of the earliest trials made of that
particular arrangement. I have not the slightest doubt that
the makers of steam plows are prepared, though I have nct
their authority to say so, to do, in answer to a challenge,
an extent of land in a day which woald astonish every one
present. I have not the slightest deubt myself, that seventy
acres-—1 should not stare particularly if one hundred acres
zould be cultivated, provided the work was tolerably light.”

In a discussion by the members of the Royal Agricultural
Society, it was declared that the advantage of steam cultiva-
tion amounted, on average soils, to at least eight bushels per
acre in the increased produce of the grain crops; that arable
culture is by meaus of it annually becoming cheaper and
better ; that the drainage of clay soils is facilitated ; that
even when coa's are twenty shillings ($5) per tun, the power
obtained from sixpence (12 cents) worth of them is equal to
the day’s labor of a horse—and that the system, wherever
it 1s adopted, is improving all the classes interested in agri-
culture.— Handy-Book of Husbandry.

- e
The French ¢ Mitrailleuse.”

To destroy your enemy in the shortest time, in the easiest
manner, and at the least possible expense, is the first maxim
of war. The stone that whistled from David’s sling, the bul-
let of the “ zundnadelgewehr,” and the volley of the “ ma-
chine gun” had all the same object. Since the days of Roger
Bacon the aim of all ‘improvements in fire-arms has been to
carry the greatest possible number of deaths to the greatest
possible distance.  Grape, canister or case, and shrannel all
countain bullets, and are all means for muitiplying deaths.
The field gun mows down its hundreds by showers of case at
close quarters, or at longer distances rains bullets from the
bursting shrapnel, The witrailleuse, or wachine gun, on the
contrary, sends a large number »f small projectiles indepen-
dently, and with presision, to a considerable distance. We
'may divide arms on the latter principle into two classes, first,
! those which discharge their bullets from a single barrel, fed
- by a many-chambered breech; and, secondly, those in which
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each cartridge has its corresponding barrel, the charging and
discharging of which is direct and more or less simple. It is
obvious that for rough usage and continuous firing it is bet-
ter that a large number of rounds should be fired from a con-
siderable number of barrels so placed as to support each
other, and add strength to the whole machine. The French
mitrailleuse, as weli as the Belgian Montigny, belongs to the
second clasy, and the followiug brief deseription is equally
applicable to both arms: 'Che machine gun consists of a clus.
ter of barrels either bound together or bored out of tlie solid,
and mounted on the same principle ag an ordinary field gun.
At a few hundred yards, indeed, it would be difficult to dis-
tinguish between these weapons, so far as outward appear-
ance goes. To the barrel is attached a massive breech action
capable of being opened and closed by a lever. In the Mon-
tigny arm the cartridges are carried in steel plates perforated
with holes corresponding in number and position to the holes
in the barrel. This steel plate, in fact, forms the “ vent
piece” of the system. The central fire cartridges being drop-
ped into the holes in the steel plate, stand out at right an-
gles from it, and the vlates, thus ready charged, are so car-
ried in limber and axletree boxes specially fitted for their re-
ception. When the gun comes into action the breech is
drawn back, a steel plate full of cartridges is dropped into its
corresponding slot, and the breech block thrust forward and
secured. The gun is now on full cock, and contains from
thirty to forty cartridges, which are fired by a “ barrel organ”
handle, either one by one as the handle works round click-
click, or in a voiley by a rapid turn of the wrist. When the
gun is empty the breech block is again withdrawn, the steel
plate carrying the empty cartridge cases lifted out, and a
fresh plate dropped in, if necessary. The advantage pos-
sessed by the machine gun over infantry fire is that it is
never in a funk. Bullets may rain around, bursting shells
may fill the air, still the thirty seven barrels of the mitrail-
leuse shoot like one man, and at 800 or 1,000 yards will pour
volley after volley of deadly concentrated fire into a circle of
from ten feet to twelve fect in diameter. No boring or fixing
of fuses is required, and the whole operation is performed so
rapidly that two steady, cool men could maintain a fire of ten
discharges per minute.  On the other hand, the mitraillease
could not well compete with the field gun, and it is with this
weapon it will assuredly be met. Its bullets would have
comparatively sglight effict at the ranges at which field artil-
lery projectiles are perhaps most effective, while its size
would offer a very fair mark to the gunner. The foreign
press are welcome to write funfaronnades about the sudden
death of wretched horses at incredible distances. This is
peace practice. The horses came from the knacker’s yard,
not from the banks of the Elbe, and there were no Uhllans
sitting on them. We are also tempted on such occasions to
take the square root of the reported distance as the actual
range. The future of the mitrailleuse, however, depends on
coming facts. The day’s experiments are over; there are
hundreds of machine guns trundling toward the Rhine. The
drum-like roll of their volleys may ere long be heard in the
vineyard of Rudesheim or on the edge of the Black Forest ;
and the “thud” of the bullet may conte from something
softer than a wooden target. Yes, the machine gun is en
route for the Rhine ; the experiments will now be on a gigan-
tic scale ; and Mr. Cardwell may adjourn his special commit-
tee until after Christmas, at any rate. By that time the voice
of war will have given the verdict ; by that time the Chasse-
pot, the Zundnadelgewehr, the shrapnel, and the volley gun
will each be credited with a ghastly account, and we shall
each know which engine destroys human life in the shortest
time, the easiest manner, and at the least possible expense.—
London Globe.

————rrer el AR P — et
Opening of the Thames Embankment,

The London papers teem with descriptions of the formal
opening of the Thames embankment, a great engineering
work that has been in process of construction for several
years. It consists of an immense water wall laid along the
edge of the Thames river,in the heart of London. The back
of the wall has been filled with earth, forming anoble avenue,
some portions of which are widened into the form of parks
and adorned with trees. The work was designed and con-
structed by Mr. Bazalgette.

The wall of the embankment is a work of extraordinary
magnitude and solidity. It is carried down to a depth of 32
and a half feet below Trinity high-water mark, and 14 feet
below low water ; and the level of the roadway is generally
4 feet above high water, rising at the extremities to 20
feet. The rising ground at each extremity is retained by the
increased hight of the wall, which is built throughout of
brick, faced with granite, and founded in Portland cement
concrete. The river front presents a slightly concave surface,
which is plain from the base to mean high water level, and is
ornamented above that level by moldings, stopped at inter-
vals of about 70 feet by plain blocks of granite, intended to
bear lamp-standards of cast iron, and relieved on the river
face by bronze lions’ heads, carrying mooring rings. The
uniformity of line is broken at intervals by massive piers of
granite, which flank recesses for steamboat landing stages;
and at other places by stairs projecting into the river, and in-
tended as landing places for small craft. The steamboat piers
occur at Westminster, Ch. ring-Cross, and Waterloo bridges,
and both are united oppoxite Essex strect. It isintended
eventually to surmount the several blicks and pedestals with
groups of statuary.

B o

THE violet ink sold by stationers has a preity coler and
flows freely. But in respect to permanency it is worthless,
Writing done with violet ink, if exposed to sun light soon

des,
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MAGNETISM AND DIAMAGNETISM,

Diamagnetism is a term introduced by Faraday in connec-
tion with his discovery of the influence of magnetic force
upon all bodies. By a diamagnetic is meant any substance
which, when placed in a field of magnetic force, does not con-
duct itself in the same way as the magnetic bodies, iron,
nickel, and cobalt. Betore Faraday’s discovery in 1845, the
known properties of almost all the diamagnetics in relation
to magnetic action were merely negative. It was known, in-
deed, long previously, that masses of bismuth and antimony
act in a remarkable way upon a neighboring magnet, repell-
ing the nearest pole, instead of attracting it as iron does ; but
this remained an isolated and barren fact, and seems to have
received little attention till it was reduced by Faraday’s dis-
covery to a case of general magnetic action.
It was in the course of experiment in relation to circular
magnetic polarization that Faraday first observed the new
mechanical action of magnets upon bodies placed in the field
of force. A bar of heavy glass was suspended centrally be-
tween the poles of a powerful horse-shoe electro-magnet.
When the force of the magnet was developed, the bar no
longer swung indifferently, but moved round its point of
suspension into a direction at right angles to the lines of
force, or at right angles to the direction that would be taken
by a bar of soft iron placed in the same part of the field.
Round this position the bar made a few vibrations, and finally
settled in it.  If displaced from it by the hand, it returned to
it and settled as betore, showing that this position et the bar,
which Faraday calls the cquatorial, was a position of stable
equilibrium.
When the bar was placed originally, at rest, in the axial
position, or in the position of stable equilibrium of an iron
bar, it did not move out of this position under the action of
the magnet ; but if displaced a little in either direction it
moved on into the equatorial position and settled there as
betore ; showing that the axial is a position of unstable equi-
librium.
It was observed further, that if the bar was placed near one
of the poles, it was not only directed round its point of sus-
pension, as above-mentioned, but was also repelled as a whole
by the nearest pole, the center of gravity of the bar sensibly
receding from that pole, and so remaining while the magnet
was retained excited. The effects are simplified by the em-
ployment of. one electro-magnetic pole instead of two. In
this case, the bar is always repelled by the pole in the
direction of the lines of magnetic force passing through it ;
‘and it moves at the same time into a position perpendicular
to the lines of force.
The effects are further simplified by using a cube or ball
‘of heavy glass instead of an oblong bar. When such a body
ig acted on by.one pole, it moves constantly outwards in the
direction of the lines of magnetic force. When subjected to
the action of two poles, the effects are more complex ; but
there is a simple law that cxplains them all. It is this, that
a particle of heavy glass or other diamagnetic tends constant-
ly to move outwards, or into the positions of weakest magnet-
ic action. The directive tendency of an oblong diamagnetic
across the lines of force when one or two poles are employed
can be easily accounted for by this law. It is a simple result
of the joint tendency of all the particles towards the positions
of weakest force.
The property of being repelled by magnetic poles is not
peculiar to heavy glass; it is, on the contrary, common to the
most of natural and artificial bodies. It may be said, without
exception, that every known substance, when subjected to
-electro-magnetic forces of sufficient power, will give some
positive result, cither of the magnetic or the diamagnetic
‘character. And it is in comparatively few cases that the re-
‘sults are of the common magnetic kind presented by iron and
nickel. Faraday himself tested a great number of bodies
‘taken from all classes, amorphous and crystalline, liquid and
:solid, organic and inorganic. In this examination,the liquids
were experimented on by being inclosed in glass tubes, the
@action of the glass under the magnetic forces being taken
jinto account.

Some of the results may be stated. Transparent bodies
wnre:the first cxamined, as was natural in the circumstances
of the discovery. And it was found that even such transpar-
ent bodies as the singly and doubly refracting crystals, whose
magnetic rotary action upon light is too feeble to be observed,
are yet subjected to directive and repulsive actions by mag-
netic poles in their neighborhood, as other dinmagnetics are.

- Of opaque bodies again, whose condition under magnetic ac-
tion could not be tested by means of light, some are found to
act very powerfully. Phosphorus may be mentioned as equal,
if not superior, in its mechanical indications, to heavy glass.

. Sulphur and india-rubber are also well directed and repelled.
Among liquids, alcohol and ether are evidently diamagnetic,

cand water still more so. Of organic bodies, the most are

- clearly diamagnetic. Wood, starch,sugar, leather, beef, mut-
ton, apple, bread, and blood are instances; they are all re-
pelled by the magnetic poles, and, when in oblong volumes,

« directed equatorially.

With regard to the gases, Faraday obtained no positive re-

“ gult in the first series of his experiments in this field. It was
discovered, however, by Bancalari, that flames are mechani-
cally affected by magnetic forces; and the subject was resumed
by Faraday and other philosophers with success. It was
found in the first place, that a current of heated air ascending
between the poles of an electro-magnet conducts itself as a

¢ diamagnetic, separating under the magnetic action into- two

‘ streams which ascends on different sides of the axial line.
‘On the other hand, a descending current of cold air is not
«livided under the action of the poles, but keeps to the axial
Tline. A descending stream of oxygen acts as a powerful

magnetic body ; if its proper line of descent is on either side
of the axial line, its direction is changed by the action of the
magnet, 80 as to intersect the latter line. All the other gases,
when treated similarly are found to be diamagnetic, with the
exception, perhaps, of nitrous gas.

To render the effects of the magnetic action more evident,
Faraday inclosed the gases in soap-bubbles, and set them
afloat in the magnetic field ; and this test was found to be
very delicate. Oxygen in these circumstances was power-
fully attracted, and the other gases gave results in accordance
with previous experiments. By employing glass tubes as
the envelopes of the gases, in connection with a delicate tor-
sion-balance, Faraday has even compared the gases magneti-
cally with each other, and with themselves in different states
of dznsity and temperature. The contrast brought out by
this method between the two principal components of our
atmosphere is very interesting, and highly important also
from its bearings on the theory of terrestrial magnetism.

The magnetic power of oxygen suffers evident diminution
by a diminution of density,’and also by an increase of temper-
ature ; though the gas cannot be rarefied or heated to such
an extent ag to lose all magnetic power. Nitrogen, on the
other hand, which is a diamagnetic, undergoes no sensible
change in its magnetic relations by the utmost attainable
changes in density and temperature. In this brief view of
the natural bodies in their magnetic relations, we have to
refer finally to the metals. ’

Iron, nickel, and cobalt, have been long known as magnetic
metals, though the second is far inferior in power to iron.
To these metals Faraday has added the following : Platinum,
pelladium, titanium, manganese, cerium, chromium, and
perhaps osmium. Some of these are inferred to be magnetic
from direct observations of their actions in the field of force,
while the character of others has been determined by the ac-
tions of their chemical compounds. The rest of the metals
appear to be non-magnetic in the common sense of the term.
They are found to be all subject to the influence of the mag-
netic force, and they produce the same general effects as
heavy glass and the other diamagnetics already referred o.

The repulsive forces are manifested on the diamagnetic
metals in very different degrees. Some of the metals, as gold,
copper, silver, are inferior as diamagnetics, even to water;
and with the exceptions of antimony and bismuth, they are
all inferior to heavy glass. 'The last-mentioned metal has
been characterized by Faraday as one of the best substances
for the exhibition of the entire diamagnetic phenomena of the
mechanical kind. The conduct of the various compounds of
the metals under magnetic action has been studied with great
attention. We may merely state the general law which has
been arrived at upon this point by a very extensive induction;
that the decidedly magnetic and the decidedly diamagnetic
metals preserve their magnetic characters throughout all
changes of mixture and chemical composition and solution.

By inferemce from this law, Faraday has determined tle
magnetic character of some of the metals, whose indicadions
in the magnetic field could not be depended upon. It weed
hardly be observed that it is not meant by the above state-
ment, that a solution of salt of iron, for example, will act
evidently under magnetic force in the same same way as iron
itself does ; for it may or may not so act, according to circum-
stances. The magnetic action ot a mixture or chemical com-
pound of different matters is the resultant of the actions of
all its constituent parts ; and the law is, that the action of
each part is proper in kind and quantity to the part itself,
and independent of the circumstances of mixture and chemical
composition into which the part may enter. A solution of
iron then will be magnetic or diamagnetic according to the
strength of the solution—that is, according to the proportion
of water or other diamagnetic matter with which it is
diluted.

It is interesting to observe generally in this connection that
the magnetic and diamagnetic properties of the parts of any
mixed body, while they oppose each other in their effects, ap-
pear to interfere in no degree with each other in their proper
actions. The delicacy of the experimental researches that
have been conducted in this field is well illustrated by the
phenomena of mixed bodies.

(ilass in a pure state is evidently diamagnetic, but in the
common forms of green-bottle and crown it is as evidently
magnetic, in virtue of the small quantity of iron present in
its mass. Wood in a pure state is diamagretic ; but to obtain
a chip that will conduct itself as a magnetic body we have
only to detach it with a commonknife. Common paperagain
has been sometimes found to possess magnetic properties ; and
the fact has been explained by the contact of iron with the
paper in the process of manufacture.

In the previous part of this article, bodies have been con-
sidered in their magnetic relations without reference to the
enveloping matter, and they have been spoken ot as absolutely
magnetic or diamagnetic. This view has preserved us from
unnecessary complication in the statement of elementary
facts, but it now requires an important correction. The con-
duct of a body in the maguetic field depends as much, in fact,
upon the nature of the enveloping matter as upon the nature
of the body itself. As a simple instance: There are certain
substances which set equatorially and are repelled in air,
while in tvater they set axially, and are attracted ; in other
terms, they act as diamagnetics in a magnetic field which is
occupied by air, while in the same part of a precisely similar
field which is occupied by water, they act as magnetics.
Phenomena of the same kind are presented by other media.

There are certain remarkable experiments of Faraday’s that
are worthy of notice in this connection. Glass tubes were
filled with solutions of iron of different strengths, and were
hermetically sealed. Vessels were also filled with the solu-

tions, and placed successively in the magnetic field. The
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tubes in succession were immersed movably in the vessels
when occupying the field of force ; and though all the tubes
were magnetic they sometimes pointed equatorially. The
phenomena presented this consrant law—that if the solution
in the tube were stronger than that which enveloped it, the
tube conducted itselt as a magnetic bo ly; if, on the other
hand, the internal solution were the weaker, the tube was
repelled and directed equatorially, and could be distinguished
in no way from a diamagnetic. These facts have an evident
bearing upon the nature of the distinction between bodies
as magnetic and diamagnetic. But we consider them at
present merely with an inductive view, and without reference
to theoretical questions that may be raised in connection with
them.

From the above statements it is evident that we cannot
properly speak of a body as magnetic or diamagnetic without
reference to the medium in which it is placed. But in
practice we can dispense with the reference without any
danger of mistake, by agreeing that where no medium is
mentioned the air is understood. After this, the action of
media, as far as determined, may be easily described. A mag-
netic body will act as a magnetic in every diamagnetic med-
ium, and in every medium of less magnetic power than itself,
but as a diamagnetic in every medium of greater magnetic
power.

A diamagnetic will act as a diamagnetic in every magnetic
medium, and in every medium of less diamagnetic power
than itself ; but as a magnetic in everymedium of greater dia-
magnetic power than itself.

In conclusion, we may observe, that these and other facts
are powerfully in favor of the idea, that bodies differ from
one another as magnetic and diamagnetic only in virtue of
the difference of degrees in which they possess the one com-
mon magnetic property. And that therefore a mass of bis-
muth or heavy glass recedes from the magnetic pole, not be-
cause of a repulsive action of the pole upon the diamagnetic,
but because of a greater attraction exerted upon the surround-
ing medium ; just as smoke ascends in air, and light solids
in water, in opposition to the proper attractions exerted upon
them.

This view was stated by Faraday as probably the true one,
in connection with his singular experiments on solutions of
iron already described ; but he has seen reason to question it,
and to speak of the movements of diamagnetics in the field
of force as due to a proper repulsive action of the poles, an
action thereforeentirely different from the common and long-
known action of magnetic force.

Whatever view be taken upon this point, there can be only
one opinion as to the importance of the discovery of “thenew
magnetic condition.” Magnetic science has received from it
a very great extension. Those subtile forces that were for-
merly known only as exerted upon iron and two other metals
are now recognized as acting effectively upon all bodies, and
as exercising, in all probability most important functions in
various departments of the great system of nature.—Prof.
Nichol.

The Philosophy of the Earth Circuit.

It was at one time imagined that the earth completed the
circuit precisely in the same manner as a return wire; this
opinion is now considered incorrect. Gavarret explains the
action thus:

“The poles of a battery, when disconnected, have equal
and contrary tensions.

“«When insulated conductors are placed in contact with
them, they themselves become the poles of the battery, the
battery having furnished a current sufficient to charge them,
but not of sufficient duration to move a galvanometer needle.

“If the conductors are enlarged, the time occupied in
charging them will increase, until, as they are still further
enlarged, a limit will be reached at which the flow of elec-
tricity into them will last long enough to affect the galvan-
ometer ; and when the conductors become infinitely long or
infinitely large, the time occupied in charging them also be-
comes infinite, or, in other words, the current will pass pre-
cisely as if the poles were connected.

“Thus, when the extremities of a circuit are connected to
the earth, which is an infinitely large conductor, their respec-
tive tensions are diffused in all directions without producing
any appreciable tension in the earth itself,so that the current
will continue to flow.

“'The earth acts as an ordinary conductor and opposes sone
resistance to this diffusion.”

Another view is, that as whenever one kind of electricity
is produced, an equal quantity of the opposite is also pro-
duced ; and as both these tensions are ultimately transferred
to the earth, its tension remains unaltered, the opposite ten-
sions neutralizing one another through the earth’s conducti-
bility.

When a layer of soil placed in a box is compared with a
similar layer forming part of the earth’s surface, it is found
that the isolated portion offers the greater resistance. Its re-
sistance follows the same laws as that of any other substance,
depending on its dryness or dampness, its nature, and its
length and section.—Culley’s Handbook of Telegraphy.

—_——e————————.

Mr. U. B. VIDAL, of Philadelphia, proposes to provide the
street cars with strong skirts or nets, supported on frames to
extend from the flooring down to or near the ground. The
object of the improvement is to save persons who fall fiomt
being run over by the car. The frame which supports the
net is to be elaatic, vertically, so as to yield when any portion
touches the ground. Suchan improvement is greatly needed.

—_——-———— e

It is stated on excellent authority that a constant current
runs through the central portion of the Suez Canal, from the

gide of the Mediterranean to that of the Red Sea.
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[For the Scientific American].
THE LEAF-CUTTER BLE.,

[By Edward C.H.Day, of the Schoolof Mines, Columbia College].

Would you enjoy sensations of genuine, worthy pleasure,
such as are not to be obtained in a stroll on Broad way, or ¢von
amidst the artistic luxuries of a wealthy mansion—ot plessure
unaccompanicd by feelings of envy and jealousy, aud unal
loyed by the thousands of petty cares, and the follies anda
vices, that, amongst your tellow men, jostle you at every
corner? Do but have recourse to Nature, and watch her
operations. Noknowledge of hard words is required for thls—-
a pair of willing and patient eyesis all that 18 needful;
the name of the creature you are watching is inmuuaterial to
you—its habits, its history, and itseli are before you—note
accurately in your mind what you observe, and when oppor-
tunity offers, you will be able to find out all that is recorded
about it in books. There are but few persons, we trust
(though, alas! we have our doubts on the
point of number), who do not pay some at-
tention to the truths of Nature that sur-
round us; but many things that are the
most interesting we only half comprehend,
because their salient features are so familiar
that we do not think it worth while to in-
quire further. We thus wander through
the world, unconscious of its wonders, tail-
ing to discern its half-hidden beauties, and
ignorant of the lessons of wisdom that it 18
ever willing to teach to those who are not
too self-satisfied to learn. '

Hvery child in its first reading lessons is
taught som«thing in words of the habits of
the honey bee ; and there are few children
that have not, with childhood’s yearning
after natural knowledge, endeavored to
learn more by their own observation, watch-
ing the little gatherers collecting honey, or
wearily struggling homewards with over-
laden thighs. They have been told of the
waxen cells these inscets make, and “honey-
comb,” in the course of years, becomes a
familiar idea in their minds, and a useful
term in their stock of words. If, by chance,
they have seen a swarm, they may have
realized the multitudes that make up a
socicty of bees; and if happy enough to
have been able to watch a hive in summer,
they have probably learnt what a busy com-
munity it is, The result of all this is that
they come to think of bees as only social
creatures, and many of th-ir teachers, we
fear conld scarcely enlighten them by tell-
ing them of bees that are solitary in their
habits. “Who ever heard of one bee mak-
ing honey ?” was the sally uttercd by the
wit of a party on the cars one day, and due
appreciation of the joke was manifested by
the languter that greeted it. For our part,
it reminded us of Lord Dundreary, but it
was a Dundrearyism without a Dundr-ary
point—a bird with only one feather is really
a ludicrous idea, but a solitary bee making
honey is an every-day fact.

So much of an every-day fact is it, that
the bees are divisible into social and solitary
species ; and these groups differ in one very
important feature. As the neuter bees—the
workers of the hives—are an “ institution ”
having its origin in the necessities of the
societies of the social bees, we au not nnd
such forms among the solitary species.
There is no need here that any female should have their nat-
ural course of development arrcsted in order to promote a
division of labor ; among these each female has to perforaall
vhe labors preliminary to the deposition of her eggs; she has
herself to build the nest and store it with food tor her future
progeny : nor does she accomplish the latter by easy rapine,
as do the wasps, but by patiently collecting and garnering
with many a toilsome jouruey. These solitary bees abound
under our eyes in the garden and the field, and as industrious
and laborious in their tasks and as ingeniousin their unassisted
constructions. They are, in one respect, even more instructive
than their sisters of the hive; for in a study of their simpler
habits lies our first step towards even comprehending the mys-
terious instincts that govern the social species.

Some of these solitary forms are sufficiently well known, as
the carpenter-bee, for instance, which labors steadily for days
boring a hole into the wood-work of a trellis or into a beam,
until it perfects a tunnel otten eightecn inches in length, and
as truly and as neatly finished as it drilled by the most skilled
carpenter. Within this tube she makes her cells, depositing
in each a mass of pollen and honey, inclosing an egg, and
closing cach cell by a partition of agglutinated sawdust—it
we may give that name to the results of her rasping.

Aguin, there are many kinds of mason-bees that build their
cells of clay or sand, cementing the particles together, and
smoothing theinside with the most exact nicety. Onespecies
of these makes its cells and an extra edifice, inclosing them
as hard as the most durable .cement work of mankind,
and lest such solid walls should altogether immure the forth-
coming brood, she leaves a means of egress at the point next
to the cell from which the first bee is to escape. By what
wonderful instinet does she know which is to be the first ?
Extraordinary as such instincts are, they are less bewildering
to vur cotpreheunsion than those of the uptolstere:, and leut-
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cutting bees.  Why should these creatures hang the walls of
thie cells they excavate with the finest silk or with the ten-
derest rose leaves, or choose “the gaudy red-poppy petals as
the material for turnishing these little “ homes of taste ?”
These small species do not so frequently attract attention as
the larger carpenter-becs, for their nests are generally more
concealed ; but the traces of the operations of the #egaclile
centuncularis, or the * leat-cutter ” bee, must often be noticed.
The obscrver may frequently find upon a rose bush leavesout
ot which a portion of a circle has been cut with remarkable
accuracy. If he succeed in seeing the worker in the act,
he will observe that the f:at is accomplished rapidly as well
as dexterously by the little creature’s jaws; and stould he dis-
cover her nest, he will learn that she disposes of the frag-
ments with equal skill. The reader may best understand this
by a glacce at the accompanying engraving, and by the tol-
lowing extract from Kirby und Spence ; we mercly premising
that these bees hollow out the tunnel, they afterwards tapes-

THE LEAF-CUTTER BEE (Megackite centuncularisy AND ITS NEST.

try, sometimes in decayed wood, or in the pith of a stem, or
in the ground, or, as recorded by Putnam, under a board im a
roof':

“This cavity she fills with six or seven cells, wholly com-
posed of portions of leaf, o1 the shape of a thimble, the con-
vex end of one closely firting into the open end of another.
Her first process is to form the exterior coating which is com-
posed of three or four pieces of larger dimensions than the
rest and of an oval form. The second coating is formed of
portions of equal size, narrow at one end, but gradually
widening towards the other, where the width equals balf the
length. One gide of these pieces is the serrate margin of the
leat from which it was taken, which, as the pieces arc made
to lap one over the other, is kept on the outside, and that
which has been cut within. The little animal now forms a
third coating of similar materials, the middle of which,asthe

most skilltul workman would do under similar circumstances, '

she places over the margins 5 those that form the first tube,
thus covering and strengthening the junciures. Repeating
the same proress, she gives a fourth and sometimes a fifth
coating to her n.st, taking care, at the closed end or narrow
extremity of the cell, to bend the leaves, so as to form a con-
vex termination.

colored conserve composed of honey and pollen usually col-
lected from the flowers of thistles ; and then, having deposi-
ted her egg, she closes the orifice with three pieces of leat so
exactly circular, that a pair of compasses could not define
their margin with more truth; and coinciding so precisely
with the walls of the cell as to be retained in their situation
merely by the nicety of their adaptation. After this covering
is fitted in, there remainsstill a concavity wbich receives the
convex end of the succeeding cell; and in this manner the
indefatigable little animal proceeds until she has com-
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Having thus finished a cell, her next busi- |
ness is to fill it within half a line of the orifice with a rose-

pleted the six or seven cells which compose her cylinder

“ What other archit.ct could carry impressed uponthe tab
lets of his memory the entire idea of the edifice which be has
to erect and, destitute ot square or plumb-line, cut out his
materials in their exact dimensions without waking a single
mistake ¢’

Wilen such are the marvelous works of an insect, are we
wrong in inviting youto give a little of your sparc time to
the observation of Nature? And would it not be better for
ourselves and ours had we but a wider knowledge of her
material ways?

—_—— > ——

Gymnastics as a Remedy for Physical Debility,

The following extract {from a paper by Archibald M-elaren,
of the Oxtord Gymnasium, published in the last number of
the Herald of Health, shows in a striking manner the power
of ‘properiy-directed exercise to restore muscular power and to
develop that of perscns naturally weak :

“The first detachment of non-commis-
sioned officers, twelve in vumnber, sent to me
to quality as instructors for the army, were
selected from all branches of the service.
They ranged between nineteen and twenty-
nine years of age, between five fect tive inch-
es and six feet in hig! t, between nine stone
two pounds and twelve stone six pounds in
weight, and had seen from two to twelve
years’ service. I confess I felt greatly dis-
comfited at the appearsnce ot this detach-
ment, so different in every physical attribute ;
I perceived the difficulty, the very great dif-
ficulty ot working them in the sawe squad at
the sawe exercises ; and the unfitness of some
of them for a duty so special ag the instruc-
tion of beginners in a new system of bodily
exercise—a system in which I have found it
necessary to lay down as an absolute rule,
that every exercise in every. lesson shall be
execut-d in its perfect form by the instructor
previous to the attempt of the learner;
knowing from experience how important is
example in the aecquisition of all physical
movements, and how widely the exercises
might miss of their object if unworthily
represented My an infierior instructor. But I
also saw that the detachment presented per-
haps as fair a sample of the arwy as it was
possible to obtain in the same number of men,
and that it T closely olisrved the results of
the system uvpon these men, the weak and
the strong, the short and the tall, the robust
and the delicate, 1 should be furnished with
a fair idca of what would be the results of
the system upon the army at large. I there-
fore received the detachment just as it stood,
and following my method of periodic meas-
urements, I curcfully ascertained and regis-
tered the developments of cach at the com-
mencement of his course ot instruction, and
at certain intervals throughout its progress.

“ The muscular additions to the arms and
shoulders and the expansion of the chest
were so great as to have absolutely a ludi-
crous and ewbarrassing result; for before the
fourth month several of the men could not
get into their uniforms, jackets, and tunics,
without assistance, and when they had got
them on they could not get them to meet
down the middle by a hand’s breadth. In a
month more they could rot get into them at
all, and new clothing had to be procured,
pending the arrival of which the men had to

go to and from the gywnasium in their great-coats. One of
these men had gained five inches in actual girth of ch st.
{ Now, who shall tell the value of these five inchesof chest,
five inches of additional space for the heart and lungs to work
in* Thereis no computing its value, no power of computing
it at all ; and before such an addition as this could be made to
Ith's part of the body, the whole frame must have reccived a
proportionate gain. For the exerciscs of the system are ad-
dressed to the whole body, and to the whole body equally, and
‘ before this addition could be made to the chest every spot and
i point of the frame must bave bern improved also—every or-
i gan within thebody must have been proportionably strength
lened.

“But I tried another method of recording the results of the
"exerc:ses. I had these men photographed naked to the waist
"shortly after the beginning of the course and again at its
closs; and the change in all, even in these small portraits, i8
' very distinct and most notably so in the youngest, a youth of
nineteen, and as I had anticipated in him. not m.rely 'n the
acquisition of muscle, but in a re-adjustment and expansion
of the osseous framework upon which the muscles are dis-
tributed.

“ But there was one change—the greatest of all--and to
which all other changes are but means to an end—are but ev
idences more or less distinct, that this end has been accom-
" plished, a change which I could not record, which can never
be recorded, but which was to me, and to all who had cver
seen the men, most impressively evident ; and that was the
change in bodily activity,dexterity,presence of mind, and endu-
rance of fatigue; a change a hundredfold more impressive
than any thing the tape measure or the weighing chair can
ever reveal.”

—_———

THE inv mtor 8 as much a crearor as the sculptor.
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PATENT SELF-ACTING MASHING MACHINE
FOR THE USE OF BREWERS.

HARRIS’

This machive, after having been tried for a considerable
length of time in one of the largest breweries in this city with
success, and its merits thoroughly tested, is claimed to be
a grcat improvement upon any other machine now in use, and
its construction to be founded upon a more scientific basis.

From the porous structure and absorbent nature of malt,
all that is really requisite to produce complete saturation is
to bring each separate crushed grain or particle of grain into
conjunction with the mashing water. More than this, such
as violently striking or stirring the malt with quickly-revolv-
inx arms, rakes, or cars, does positive injury. It destroys the
pores, heats the grain into a paste, and prevents the water
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from flowing readily into and dissolving its soluble parts.
Before proceeding, however, to describe this new invention
it may be well to give a slight sketeh of the different means
heretefore employed.
Up to the present time there have been three methods of

mashing, cach method having various modifications. The
original conrs: was to mash by hand with oars (stout hars of
wood with sundry cross pieces at the end). 'The great objec-
tion to this was that the cover necessarily being off the tub,
the temperaturc of the mash fell too low, rendering the ale
produced from it liable to sour, besides the impossibility of
properly stirring the contents of a large tub towards its cen-
ter. Machinery was then introduced to do the work while
the tub was kept closed, and the loss of heat avoided. These
machines were of a variety of forms, but nearly all of expen-
sive and complicated construction. The principle was the
same in all—namecly, to thoroughly mix the malt and water
together in a closed tub.  So far they succeeded, but it was
afterwards discovered that the presence of machinery in the
tub, among other evils, wag a great hindrance to drawing off
the whole of the extract. Water sprinkled on the top, instead
ot equally permeating the grain, dissolving, and carrying
with it all the soluble portion, would forny channels, and run
down cracks and fissurs, caused by the shafting preventing
the grain from evenly rising through the sprinkling wuter.

The next improvement was to mash the malt and water
together as they passed through a machine before entering
the tub, leaving the latter clear of machinery. This machine
consisted of a cylinder, down the center of which passed a
shaft with cross arms made to revolve with immenserapidity.
The malt and water coming together and flowing through
the cylinder, were in this way completely mixed. The very
rapid motion nccessary, however, has been found to prove de-
structive to the internal structure of the grain, beating it too
much into the form of a paste, and preventing the sprinkling
water from properly permeating its pores.

An efficient machine that would be unaccompanied with
any of these drawbacks has been & want felt by all thought-
ul and scieutific brewers; the being able to dispense with
the aid of extraneons power being a turther desideratum.

Such a machine, it is claimed, has now been invented.
construction is shown in the accompanying engraving.
mode of working is as follows:

The ground mait beiig put in the hopper, A, and the
water being heated to the proper temperature in a'hoiler or
vessel {(placed on an vpper flor), from which the pipes, B, lead,
one of a set of ghides, C, haviny different sized open-
ings, according as a thick or thin mash is desired, is inscrted.
The door, D, is closed, the two cocks, E, arc opened to their
fullest extent, and the slide, T, drawn out to the edge of the
box. The malt rans down past the window, (f, enabling 1hie
operator to see that it is working properly, and notitying
him when it is all down. The malt falls on to the conical
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cap, H, dividing and passing on in a narrow stream to the
space, I. Here it is met wit'y, and has to passthrough a large
number of fine jets of water, discharged with great force from
the vessel, J, and chamber, K, thoroughly saturating the
grain, but without injuring its porous structure. The mash
then falls into the proper tub placed under the machine. As
soon as the malt is all through, the water is shut off, the
slide, F, pushed.in, the open slide, C, withdrawn, and a blank
one inserted. This fitting in a double frame effectually pre-
vents the escape of steam. The door, D, offers a convenient
means for afterwards washing the machine off with a hose
or sponge.

Among other things, the inventor claims these important
advantages :

Simplicity of construction and ‘cheapness, as no belting or
connecting machinery is required. The machine being self-
acting, all expense for steam or other driving power is abso-
lutely saved; while the result is greatly superior—a muck
larger extract being obtained from the same amount of grain
than when mashed by any of the old methods.

Patented, July 12, 1870. Machines manufactured at John
Trageser’s Steam Copper Works, 447 to 458 West Twenty-
sixth street, New York city, where all information regarding
them can be obtained.

-

PATENT METALLIC POST BUTT.

It is well known that a wooden post, having the butt sunk
into the grouod, will last for a few years only; the part in
the earth will rot while the body of the post remains good.
Many devices to make a cheap and durable post butt have been
tried, but most have failed to give satisfaction.

The patent metallic screw post butt, shown in the accom-
panying illustrations, is designed to supply this want, and
while it makes a cheap and durable post butt, it has another
merit equal to, if not greater than its durability, and that is,
that it can be put down without digging, saving time and la-
bor.

This butt consists of a screw and a water-proof socket, hav-
ing a flange that fits to the ground when the butt is sunk
into the earth. The screw is gimlet-pointed and skeleton in
form, so that in entering the earth the ground fills up the in-
side of the screw, making the butt solid. The body of the
post is fitted into the socket with a small shoulder, when the
post is complete, having a metallic butt that will Jast a long
tine.

The body of the past may be of any cheap wood, or the en-
tire post may be cast iron, or the top wrought iron cast into
the butt, as shown in the different engravings.

"These butts are made of different sizes, and are equally well
adapted for all kinds of fences, awnings, and hitching posts,

AR .*Q,E:

~attAARAERo

At

5
L
¥

A AT

trellis work for yards and gardens, grape arbors, vineyards,
telegraph poles, hop poles, ornamental scats for yards and
parks, and for every purpose for which the old style of wood
oriron post is used. The hitching post can be put down by
removing but half a brick.

These butts are especially suitable for grape arbors and
vineyards, as no digging arournd the roots is necessary. For
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prairie fences they are gotten up with a wrought-iron top
for wood or wire. Those for ornamental seots have been
adopted by the Superintendent of the State Capital Park, at
Harrisburgh, Pa. We are informed these butts have been
tested thoroughly for various purposes, giving entire satisfac-
tion for strength, durability, and convenience.

A company to manufacture these butts has been formed, of
which W.O. Hickok, of the Eagle Works, Harrisburgh, is
President. Parties wishing to manufacture on royalty may
address for further particulars the Harrisburgh Patent Screw
Post Manufacturing Co., 411 Market street, Harrisburgh, Pa

—o > o~

Poison Ivy.

I will pluck a leaf with a pair of fire-tongs, at arm’s length,
press it dry so as to make an exact drawing of it, and write a
iull account of this venomous plant. I will try to make the
whole matter so plain that everybody can detect and avoid
the vile thing which is making me so much trouble. These
were some of my midnight thouchts, as I feverishly turned

Water saturated with
salt, was my only remedy. The poison was followed by two
gencrous crops of beils, about fifty in number, lasting for

in bed while suttering rrom its etfects.

over two weeks. Now I can only look at the plant with a sort
of subdued feeling, as though it were more than a match for
me. Look out for RAus toxicodendron, which trails in the
sand, or among the bushes, or lurksin the grass like a treach-
erous serpent! To touch it means a face swollen to blind-
ness, great irritation, itching, and smarting, and burning of
the parts affected.

Poison ivy, or poison oak, is a humble shrubby vine, with
light-green deaves and clusters of greenish flowers, looking
something like the flowers of the grape vine. The leavesare
compound, consisting of three leaflets, the size and shape of
which are shown in the annexed eut, which illustrates the
veins of the underside. It belongs to the sumach family, a
group of plants which has rather a bad reputation, on account
of several poisonous species it contains.

To some people it is harmless, even when the sap is rubbed
on the skin, while others are sure to be affected even by touch-
ing the naked stems and buds. I have known instances it
which some members of the same family were easily poisoned
while others were not at all affected. Why do we not get
vaccinated, as it were, and never get poisoned a sccond time ?
Do our entomological friends find any insects that cun est the
leaves ?

The plant most likely to be mistaken for poison ivy is the
Virginia creeper.—Entomologist.

—————————————
A 35=tun Gun.

We abstract from the London Standard the following de-
scription of the forging of a double coil which is to form a
part ot a 35-tun gun, now making at the Royal Gun Factory
at Woolwich :

“ Prior to the celebration of the chicf work of the day the
visitors present were taken to see the operation of coiling a
7-tun iron bar, drawn red-hot over a vrevious coil weighing
abouat 4% tuns. This§ coil was intended for one of the 10.inch
guns, or 400-pounders, of which nearly one hundred will be
made in the course of the present financial year. Some of
them also took a glance at the colossal boring machine, where
the trunnion-hoop of the 385-tun gun was being bored with a
cylindrical aperture sufficiently large to receive the breech
coil. The weight of the metal is twenty tuns, and the di-
ameter of the aperture, as produced by the punching, is 40
inches. 'This is several inches too small for the gun, and the
aperture is brought to its prop-r dimensions by the process of
boring.

“ About four n’clock the visitors were taken in the building
knowu as “the forge,” preparatory to the appcarance of the
great coil, which had be-n subjected to the action of the fur-
nace for 24 hours. The men being all at their posts, and the
gigantic tongs of 12 tuns weight being brought into poesition,
the iron door of the furnace was raised. The tongs, swing-
ing from one of the steam cranes, and manned by nearly
twenty men, were thrust into the furnace, and drew out the
massive coil. This being slewed round, the coil was thereby
carried to its place, and deposited under the steam hammer,
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Concerning the coil itself, it may suffice to say that the oute”
coil weighed nearly 11 tuns, being formed of eighteen ordin-
ary bars joined together at the ends, the total length being
201 feet. The inner coil, 170 feet long, weighed about 9 tuns,
making, therefore, a total of 20 tuns as the weight of the
whole. In a minute after the coil was withdrawn from the
furnace the great hammer began its work, thundering down
upon the whole hot metal, speedily reducing the hight of 9
feet or more, which the cylinder originally possessed. The
broad face of thehammer, having a diameter of nearly 5 feet,
was insufficient completely to cover the upper end of the coil,
but the latter was shifted, so as to secure equal pressure.
Presently a hollow mandrel of suitable size, in form resemb-
ling an ogival-headed shell was placed, point downwards, on
the upper end of the coil, and driven fairly into the center of
the mass, so as to fill up the otherwise open space. The coil
was then skillrully thrown on its side, and made to rotate on
the ground while the hammer struck its sides, the inserted
mandrel preventing any distortion of figure. Lying on its
side the coil still stood fully 5 feet high. The entire opera-
tion was most satisfactorily performed, its object being to weld
together the whole of the coiled bars into one compact mass.
To complete the operation the coil would have to be re-heated
to the welding point, and hammered at the other end. So far
there were no signs of failure, and we can only hope that the
gun will stand as well in the proof as this portion of it hasin
the heating.

“ Concerning the 85-tun gun, we may observe that another
formidable operation has to be gone through, namely, the
welding together of the trunnion hoop and the breech coil,
when about thirty tuns of metal at a white heat will have to
be dealt with. Asforthe time when the great gunitself will
be ready for proof, our original estimate will most likely hold
good, and we must not expect to find this stage arrived at
until nearly the end of the year, though if it were needed the
process would be expedited. In regard to the rifling of the
gun, the twist will be sharper than that which has been ob-
served in other big guns of the Woolwich pattern. A greater
spin will thus be given to the projectile, which is the more
necessary, as the smallness of the bore, coupled with the ex-
treme weight of the projectile, renders the latter unusually
long.”

Gorrespondence.
The Editors are 1ot r ible for the Opinions expressed by their Cor-
respondents.

Wharves and Piers for New York,

MEssrS. EDITORS :—As I understand, the question as to the
best mode of constructing the wharves and piers for the city
of New York is undecided, consequently still an open one.
In reading the plans presented in your columns, though
varied and differing materially in detail, yet I do not find
them covering points that are to my mind important, and
should be considered in the reconstruction of the wharves
and piers for your city. As they may aidin making the pres-
ent attempt a success, I venture to present them for the con-
sideration of the commission appointed to decide upon the
best plan presented for this great work, so necessary to meet
the wants of trade and commerce, and as a sanitary measure
for the protection of the health of your crowded city. Al-
though wood has heretofore been the principal material used
in the building of wharves and piers, yet it will be generally
admitted that, though least expensive at first, it is, in the
long run, the dearest, as it is less serviceable than stone or
iron, and from its perishable quality requires constant re-
pairing and renewal, and its absorbing nature makes it an
activeagent in poisoning the atmosphere with its exhalations
drawn from the liquid filth floating in the docks washed from
your streets and sewers. Stone and iron not being subject to
these influences, the most durable of the two should be the
one selected as the proper material for the principal part and
the most exposed parts of the structure; and believing iron
that one, I would propose that cylindrical piles of iron be
sunk down to a solid ground base, and when thus set the
piles be filled with stone and cement up to or above high
water mark. The frame-work for the piers to be of iron, and
the parts forming the water wall to be plated with iron,
rolled to the desired size, these to be fitted in grooves in the
sides of the piles, one above the other, up to the *string
piece,” which should be of heavy timber, and lajd so as to ex-
tend a sufficient distance beyond the face ot the pier, to pre-
vent vessels from being chafed by the face of the walls. The
plates forming the sides of wharves and piers to be set down
below low water mark, and the open space within to be filled
in with stone, coal ashes, and earth above high water. A
double advantage would be thus gained, the prevention of
floating decaying matter finding lodgment beneath the
wharves and piers and giving additional anchorage to the
structure, both of which are desirable and necessary. I would
propose conducting the sewerage through sewers of iron,
thesc to be laid under the piers to the end where they would
discharge their contents in the currents, and would be thus
more recadily carried off to sea. To lessen the jarring caused
by heavily loaded teams passing over the piers, I would lay
the cartway with heavy planking, down the center of which I
would lay a double-track iron railway for vehicles to pass on
and off the piers.

Onjections have been often made against the extension of
piers out into the river, as interfering with the natural cur-
rents of the river, thereby increasing their force by these en-
croachments, and making navigation more difficult and per-
ilous. As piers are necessary for the accommodation of your
shipping, and the demands for additional facilities in this
particular must increase, the present is the time, it seems to
me, whilst remodeling your system of wharves and piers, for

this to be considered, and, if possible, provided for. To that
end I would suggest the abandonment of the present plan of
arrangement of the piers by the substitution of one that will
secure additional length to them without the necessity of
extending the heads beyond their present line. As now con-
structed the piers extend almost in straight lines from the
river front out into the river, and as a consequence their fur-
ther extension brings out the objections mentioned. I would
propose that the piers be constructed so as to head ¢ down
stream,” which would prove an important increase of accom-
modation in the miles of piers extending around your city,
and in the form suggested the washings of the streets, which
now finds a quiet harbor in your docks, would more readily
float 'out with the tide in its course to the sea, and vessels
could enter them with equal if not greater facility than now.
For the several reasons that I have offered I think my plan
for docks and piers has some advantages over those hitherto
presented. U. B. VIDAL.

Philadelphia, Pa.

et A et
Speed of Circular Saws,

MEessRs. EDITORS :—We notice in yourissue of July 23d,
that Mr. C. H. Crane writes you from Greenville, Ala., tLe
result of twelve hours’ sawing with one circular mill, show-
ing a total of 34,050 feet of boards and plank cut. He seems
to think it a remarkable day’s work. We think he did very
well ; but Ruddock & Gifford, of Manistee, Mich., within
eleven hours, cut 220,773 feet of hoards, joists, and scantling,
with two circular mills, one a 54-inch, and the other a 56-inch
saw, and a siding mill 36-inch saw. They also had in use
two edgers. Doubtless Mr. Crane’s “ circular” did not edge
the boards. But, in any view, it will be perceived that this
is vastly in excess of the Alabama feat, There is no doubt
of the correctness of this statement, as we have the lumber
inspector’s certificate. Besides, the lumber was sold in
Chicago by the same “tally.”

The first full day’s sawing done at Danaher & Melendy’s
new mill (two circulars), in Luddington, Mich., tallied 73,000
feet'for an eleven-hour’srun. Your correspondent asks, “ Has
it (his sawing) ever been equaled ?”” We ask, has Ruddock
& Gifford’s ever been nearly approached ?

In explanation, we would further say that the great day’s
sawing was done in Norway pine timber, on trial. Logs
scaling 160,000 feet were selected for the day’s work, suppos-
ing this would be enough; the balance was taken as it
came, from the boom. The work of Danaher & Melendy is
their ordinary average now.

If your correspondent claims an advantage of timber in
our favor, we will state that Cook, Gibb & Co.’s mill (one cir-
cular and edger) averages 25,000, and on one trial cut 40,320
feet of boards, Southern pine. This was at Little Rock, Ark.

Milwaukee, Wis. MENZEL, STOWELL & Co.

——————— - —
Pocket Chronometers.

Messrs. EDITORS :—Pocket chronometers seem to have
fallen into disfavor with Mr. J. Muma, and he asks some
questions concerning them, which, from a “ watchmaker’s
standpoint of view,” seem ignorantly foolish. It does not
follow, because the “ balance has an unlimited motion,” that
the hair spring can be broken by “ winding or careless hand-
ling.” I very much doubt whether such an accident ever oc-
curred. It is certainly true that the very life can be shaken
out of the watch by sheer muscular strength, so can a rat be
killed by the shake of a “black and tan.” But does that
prove'the rat badly designed or faulty-in its construction ? It
simply shows that the rat can’t stand as hard a shake as a
terrier can give.

I venture to assert that no watchmaker, or any other man,
ever saw so “ valuable ” a spring as Mr. Muma speaks of, and
the very same violence and accidents will produce exactly
the same decleterious tension” upon the lever spring as
upon the chronometer, and with the additional damage of in-
evitably breaking the ruby jewel.

The reason the watchmaker has *such trouble to get the
spring to his notion ” is not the fault of the chronometer es-
capement ; it is the honest endeavor of the artist to adjust it
to keep the most perfect time possible. The same pains-tak-
ing “trouble” attaches to the lever hair spring, when the
same exactness of performance is demanded of it.

It is a lamentable fact that all kinds of watches are often
treated in the most barbarous manner, and yet they are ex-
pected to endure it patiently, and without resentment. The
watch, a machine as delicate as the human eye, is subjected
to the violent windings and shakings of any ruthless man
who may be rich enough to purchase one, but without suffi-
cient knowledge of its delicate construction, to take the proper
care of it.

Cleveland, Ohio.

et et - et
To Stain Butternut in Imitation of Hlack Walnut,

Messrs. EDITORS :—To stain butternut inimitation of black
walnut, wash the wood thoroughly with lime water (ZLiguor
calcis, w. 8. 2) and varnish or polish. This will give a perfect
imitation of the fine lines and grains, as desired. Have never
experimented on other soft wouds.

Cherry washed with lime water will make good malwgany.
Derby Line, Vt. FRONTIUR.
ittt R R et .

Change of Course in the Gulf Stream.

MEssRS. EDITORS :—In the SCIENTIFIC AMERICAN, May 7,
1870, is a brief notice of a paper by Dr. Hayes, on the North-
men of Greenland, joined with Prof. llenry’s remark that it
devolved on sowe one te find data for the climatic changes,
and suggests the theory of the first cooling of the carth at
the poles.

Ithink that on reflection, Prof. Henry will abandon that

R. CowLEs.
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theory as untenable, when he remembers that these changes
have occurred within the historic period (A. D. 986), and not
quite one thousand years ago.

It seems to me that another theory will account for the
changes.

The uniformity of climate in Ireland, and the comparatively
mild climate of Western Europe, is attributed to the Gulf
Stream. Now from what we know of all large streams of
water, they are constantly changing their courses. ‘These
changes are sometimes due to an obstruction to the current by
some impediment that the stream cannot carry away in solution,
and sometimes to a cut which the stream does make. Let us
suppose that in A. D. 986 the Arctic current:came down through
Baffin’s Bay, as it does at present, bringing with it innumera-
ble icebergs and fields of ice loaded with stone and earth;
and that the Gulf Stream then ran closer in to the coast of
North America, and near to the east coast of Greenland.
Would not East Greenland then have had somewhat the cli-
mate of Ireland or Norway, and would not the Northmen
have considered it a very desirable country ? Now this stream
of warm water would be continually melting the ice of the
Arctic current, and depositing along its west border the earth
and stone it brings from the Arctic regions. Might not this
be sufficient in the course of some centuries to deflect the
current to the east, and so, deprived of 'its warm breezes from
an open sea, the east coast of Greenland goes back to ice and
SDOW.

The pouring of this current of water into the Arctic Ocean
west of Norway, would render it necessary for a current to
set out of that ocean somewhere, and if it takes the direction
southward by the coast of Greenland, of course the tempera-
ture of that continent js still more reduced.

'This deposit theory is not, hewever, sufficient to account
for so great a change in so short a time (850 years) ; but it we
may be allowed to suppose a gradual elevation of the coast
of North America, and the bed of the ocean about the banks
of Newfoundland, I think we will have a cause sufficient
for the deflection of the Gulf Stream, and the consequent
change of climate.

At any rate, I should look for.the cause of the change, in
ocean currents, and not in the cooling theory.

G.B. N.
—_———————————— -
Speed of Circular Saws.

MEessRs. EDITORs :—In Vol.XXIII, No. 4, new series, page 51,
and signed C. H. Crane, an article appears on “ Speed of Cir -
cular Saws and Saw Mills.” Is it to be understood that Mr.
Crane has made any new discovery on the speed of circular
saws? or to feed three inches to each revolution isin any
way extraordinary ?

I have seen a fifty-four inch saw running at 1,000 revolu-
tions per minute. This would run the periphery of the saw
a little more than 14,000 feet per minute. I have also seen a
thirty-six inch saw running 2,000 revolutions per minute, or
a little more than 1,800 feet. If a circular saw is kept nicely
balanced, made of good material, and of even temper, a very
high rate of speed may be obtained with safety. The very
best millwrights and sawyers differ widely on the proper
speed and feed of circular saws.

Steel is possessed of an amount of elasticity, varying ac-
cording to the quality and temper. A circular saw running
at a very high rate of speed must be hammered open between
the center and rim. This is in order to give the rim a chance
to expand by the velocity. A saw may be hammered so that
the center will be loose and drop each way, like the loose
bottom of a tin pan,and so that it will not maintain a true or
straight position on the mandrel when standing still. But
when at a high rate of speed, the rim will be so expanded
that the saw will become true and do admirable work. But
the saw will only bear a certain amount of expansion and
contraction, and, as I before stated, this somewhat depends
upon the quality and tewmper of the saw. If very soft, it
would bear expansion, but not much contraction. Saws run-
ning at great velocity are more likely to become expanded on
the rim. Practically it is not a question of Low great a speed
may be obtained, but what rate of speed is most practical for
all purposes or general use.

Three-inch feed for a sixty-six inch saw would be considered
light by our Western sawyers, and 34,050 feet of inch lumber
to be sawed on a test day’s work moderate sawing. There
are plenty ot circular saws in Michigan and Wisconsin that
run regularly on five inch feed, and some even on six. And
many of those mills average 85,000 teet of lumber per day
with one circular saw running ten hours. I will mention
one mill that I timed three years ago. It is owned by Messrs.
McCarther & Co., at Winne Conne, Winnebago county, Wis-
consin, on the Wiscousin river.

I held my watch. A log sixteen fect long,that squared
eighteen inches and four side boards, was rolled on to the
carriage and sawed into inch boards, splitting the last plank
in 4} minutes. Bight boardssixteen fect long were sawed in
one minute. This mill was not sawing on a test at the time,
but was in the usual course of running. Allowing this log
to make 424 feet of lwiuber, and five minutes time to saw each
log, the mill would cut 5,088 fect per hour, and 120 such logs
in ten hours, making 50,880 feet of lumber. I was told that
this mill sawed 42,000 teet in ten hours.  Otler mills on the
Wisconsin and Saginaw rivers claim to beat that amount.
McCarther & Co.’s mill feeds 8% inches, and the saw runs 750
revolutions per minute. Ihave known trouble to arise in
consequence of running saws at too great a speed, and also in
feeding too heavily. It should not be a question of how much
speed a circular saw can be run, or how wmuch feed can be
crowded on. But what is desired is to ascertain what a saw
will do, and do it well, day after day. I am inclined to think
if Mr. Crane would reduce the speed of his sixty-six inch saw
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one fourth and add one fourth to the feed that the result

would be more satisfactory in the long run. This, however,

is a matter of opinion, and Mr. Crane may be correct. I hope

we may hear from other experienced millwrights and saw-

yers on this subject. We cannot have too much light on this

subject in this timbered country. J. E. EMERSON.
Pittsburgh, Pa.

The Workman in Switzeriand--His Favorable Con=
dition.

Inthe course of a series of articles in Chambers' Journal.
entitled “The Artisan in Europe,” the writer shows in a fa-
vorable light the condition of the workingman in the Repub-
lic of Switzerland, as compared with that of his fellow-work-
men in monarchical countries:

“In Switzerland the mass of manual workers are better off
than in countries of prouder pretensions. Not that the Swiss
workmen are paid highly--we fancy few of them make so
much ag a pound a week—but they are helped in so many
ways, that we hardly know how to set about the enumera-
tion. In the first place, all Swiss children being bound to
attend schoolup to the age of fifteen, first-rate schools are
provided, which, if not in all cases free, provide education at
a trifling cost, not exceeding (except in Basle) a charge of
three francs—in Berne it is one franc—per annum, and even
this is lessened in the case of poor people. So well is Swit-
zerland covered with public schools, that private ones are
scarce, and in some Cantons do not exist at all. After leav-
ing the primary school the young artisan can continue learn-
ing at the ¢ Repetition Schools,” or the evening and Sunday
schools, and can obtain a higher degree of instruction after-
wards at the industrial schools to be found in the most popu-
lated districts. Then, in several localities, there are special
institutions for special subjects. Geneva has its drawing
school ; Stanz, its school of design ; Lausanne, its school for
modeling, carving, and sculpture ; and Lugano its school for
instruction in the application of chemistry to art and indus-
try. '

“ Nearly every commune boasts a circulating library, well
stocked with general literature and technical works, and every
town has its museum of art, archeeology, and natural history.
Since in the more lucrative trades, premiums are required
with apprentices, institutions abound for the purpose of pay-
ing for the instruction of poor lads. At Locle, there is a
a school for instructing them in the mystery of watchmak-
ing ; and similar schools exist at Chaux-de-Fond and Geneva,
where, for the payment of five francs a month, apprentices are
taken and taught so well, that in three years’time they are
able to earn their own livelihood.

“Most artisans either own or hold from their commune
small plots of land, which contribute something towards their
maintenance when work falls off or fails altogether. In the
latter unhappy contingency, if he cannot get employment
through the agency of some society, the workman has little
difficulty in borrowing sufficient to supply his necessities for
a time, either by depositing some article of his manufacture
at a ‘bazaar,” and receiving an advance upon it ; or by bor-
rowing upon his future wages from the savings bank, people’s
bank, or mutual credit’ society. In fact, there is too great a
facility for borrowing, and in some towns the evil effscts of
the borrowing system are heavily felt.

“ At all Swiss factories it is customary to ‘sell food to the
bands at cost price; then co-operative stores for the supply of
provisions and other home necessaries are well supported, so
that the workingman gets his meat and other food ascheaply
as possible. His bath costs him nothing, and washing very
little ; in the principal towns there are public wash-hous:s,
for the use of which, with their machincry for bleaching,
drying, and ironing by steam, from three farthings to three
half-pence an hour is charged. In forest districts it is usual
to distribute fuel gratuitously; in other districts, the like is
done by corporations, employers, and benevolent individuals.
Almnost the only thing for which the artisan is thrown entirely
upon his own resources is clothing ; the co-operative societies
afford him no assistance that way.

“ House room is in many cases provided by employers, in
order that the men may be near them ; where the employers
fail the philanthropist and co-operative society step in. The
accommodation consists generaily of two or three rooms,
kitchen, cellar, loft, and small garden, for which the occupier
pays from 13s. 4d to 18s. 4d. a month, or less than that in
some parts ; while a single man can get board and lodging
for the sum of six to eight shillings a week. There is not so
much solicitude shown for him as for the married artisan. But
the traveling workman is not entirely forgotten, free sleep-
ing accommodations being supplied him by many public in-
stitutions. In Neuchitel he can always be sure of a bed, and
at Olten of a meal as well, without having to open his purse ;
while the ‘hospices’ and houses of refuge scattered over the
summits of the Alps, over the St. Bernard, St. Gothard, the
Grimsel, and other passes, are ever ready to open their doors
to him, supplying him not only with a bed and as much food
as he can desire, but when illness attacks him, providing
kindly attendance for days together, with a parting gift of
good shoes and warm clothing. All operatives are also very
considerate to each other, and give a hearty welcome to their
itinerant brothers.

“ Although the Swiss works under very favorable condi-
tions, he is not without his grievances. Like the jury-women
of Wyoming, who were locked up four days and nights, he
finds the privileges he enjoys are not without their accom-
panying evils. The exercise of his political rights involves a
great loss of time; and in some Cantons he cannot escape ex-
orcise of them, fines being levied upon all citizens declining
to take part in the various elections. Then his working days
are diminished by the drill and field days which every Swiss,

up to a certain age, is compelled to attend ; while an over-
abundance of religious festivals, in the Protestant as well as
the Catholic Cantons, further limits his earning capacity.
Those artisans—and they are many—who work at home suffer
from too sedentary a life, although the evil is countcracted in
some measure by the national fondness for walking and gym-
nastic exercises.

“ Employers mix so much with their workpeople, and are
so unwearying in their efforts to improve their condition, that
a very enviable state of good feeling exists between masters
and men ; and the conflict between the two, which arose two
years ago, at the instigation of the International League, was
one of foreign origin, and left no ill feeling behind.”

———-————
Improved Bogie Engines andj Elastic Selt-Adjust-
ing Railway Carriage Wheels.

Mr. George Smith, M. Inst. C.E., of Belfast, Ireland, has,
according to the Mechanics’ Magazine, just introduced to the
public some improvements in bogie engines, which consist ot
an arrangement of segmertal-headed pins or bolts attached
to framings of the engine and bogie, and so constructed as to
allow of a true motion round the center, and admitting also
of a compound transverse and circular motion by means of
slots made in the slides. The engine, carriage, and bogie
frames are always in contact, and sliding upon each other.
The weight is equally distributed amongst the wheels of the
bogie by means of a system of compensating levers connected
to the springs.

The novelty of these wheels consists in the body, hoops,
spokes, or disks being suspended to the tires. By such an
arrangement the tires are in compression as well as the body,
spokes, or disks, while the hoop is always in tension ; the re-
verse in principle to the constructions at present adopted.

The advantagesare cheapness, lightness, durability, greater
safety to the trains, especially at high speeds, as the tires
cannot separate or break from the body, hoops, spokes, or
disks of the wheels; nor can they mount the rails. Asthe
tire shears, instead of biting, there are lessjolts, less tear and
wear to engines ov carriagesand permanent way ; no skidding
or sliding or lateral concussions, nor any necessity for double
rails at sharp curves. The improvement also prevents torsion
to cranks and axles. As the tires regulate themselves to the
irregularities of the permanent way, there will be less strain-
ing or vibration of the bridges on account of the elasticity of
these wheels. Lastly, it is found that with these wheels in
use there is no need to loosen the ballast, ss is often done, to
give elasticity to the rails, so as to lessen the hammering of
the rigid wheels as at present constructed. The jolts and
jars now felt in going over loose joints of the rails, and es-
pecially on bad, rigid, or frozen roads, are greatly if not en-
tirely prevented (a boon to passengers, especially in long
journeys). The arrangement also enhances the safety of the
body’s spokes, or disks of the wheels, whether made of
wrought or cast iron ; as they are loosely suspended in elastic
steel or iron hoops, they may expand or contract without
strain or contortion to the several parts, under all changes of
temperature, whereas in the tire and body of the old wheel
there is a constant danger, in consequence of their unequal
expansion and contraction, more particularly in sudden
changes of the weather. 'These improvements are obtained
by suspending the axle from the top of the wheel by means
of an elastic steel or iron hoop, which allows for any inequal-
ity in the rails, while at the same time the tire is free to re-
volve independently of the body of the wheel.

1The disadvantages or defects of the present wueels are
their tendency to mount the rails, and their liability to slid-
ing and lateral coucussions, thereby occasioning oscillations
of the train, matters which not only engiveers but ordinary
railway passengers cannot fail to have observed ; but, beyond
these defects, and not so obvious to the uninitiated, are loss
of power in traction by the unequal wear and tear of the
tires ; also unequal expansion and contraction of the tires and
body, torsion of the cranks and axles ; and these defects are
greaily incrcased, should the frames of the engiue or car-
riages get out of the square by twisting or straining, leaving
out of the question bal roads, unequal lengths of the rails at
the various curves, all of which have to be taken into consid-
eration, independently of the straining and vibrations of the
bridges when passing over, as well as the enlargement of the
engine tires, when they have to be taken off and reset.
There is also the ever- resent danger of the tires, when at
high speea, separating or breaking from the body of the
wheel, to the destruction of the train and danger of life, all
owing to their being fixed on the axles.

The object of the self-adjusting, elastic, or suspended
wheels is to obviate the above-mentioned disadvantages or
defects of the fixed wheels now in use, to obtain which is to
have the elasticity as close as possible to the working point
between the wheel and the rail, as all unnecessary weight
interposed between the axle and the rail is adding inertia,
thereby incressing the wear and tear of the wheels and rails.

—_———- e —
An Excellent Opportunity for a Fortune,

The editor of the Working Farmer, one of the best of our
agricultural weeklies, makes the following suggestion regard-
ing improvements in agricultural macbines :

“There is a large field open for inventors in the line of
cfficient labor-saving agricultural implements of several
kinds, and especially as it regards subsoil plows. There are
several kinds of instruments now constructed for the purpose
of pulverizing the substratum beneath the surface soil ; hut,
they are all very far from possessing the efficiency which is
of pre-eminent importance in an implement of this characeer.
The implements in use, at the present day, which are em-
ployed to loosen and pulverize the subsoil, often render a por-
tion of it more compact than it was before the plow was
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driven through the stubborn ground. When the substratum
is composed largely of argillaceous and unctuous clay, if a
subsoil plow be employed to pulverize a portion of it, say a
few inches in depth, the share and flange will pass through
the clay, almost like a “mole ditcher,” compressing the com-
pact clay into a still smaller compass than the particles ever
were before. If the flange of the plow be elevated so a8 to
1ift the furrow slice higher than usual, much of it will drop
back in its original bed, without having been pulverized to
an extent that would be of any practical value to the growing
crops.

“The great desideratum in a subsoil plow, is an implement
so constracted that it will reduce the compact substratum
beneath the surface mold, to such a fine state of comminution,
that water will settle down through it as fast as the rain
descends. One great object in subsoiling is to render the
lower portion of the seed bed so fine and mellow that roots
of growing plants will meet with but little resistance in their
passage through the compact particles. When the imper-
vious substratum is broken up and rendered firm the process
obviates the necessity for underdraining. Hence, the con-
struction of the implement must be of such a form that it
will break up and pulverize the furrow slice thoroughly, and
leave the fine particles in the bottom of the furrow that was
made by the common plow. When the surface soil and the
subsoil are both of such a’character that it is desirable to turn
the subsoil to the surface above the fertile mold that consti-
tutes the soil, a subsoil plow is not required. On the con-
trary, when the character of the surface soil is such that it is
of eminent importance to keep the mold on the surface,a
subsoil plow is indispensably requisite.

« Inventors can readily perceive by these suggestions what
are the operations to be performed in subsoiling. Hence, the
person who will bring out an efficient implement for this pur-
pose, can scarcely fail to secure a fortune, provided he will
manage judiciously with his invention.

.
A DMurderous Sea Flower.

One of the exquisite wonders of thesea is called the opelet,
and is about as large as the German aster, looking, indeed,
very much like one. Imagine a very large double aster with
ever so many long petals of a light green, glossy as satin,
and each one tipped with rose color. These lovely petals do
not lie quietly in their places like those of the aster in your
garden, but wave about in the water; while the opelet gener-
ally clings to a rock. How innocent and lovely it looks on
itsrocky bed! Who would suspect that it could eat any-
thing grosser than dew or sunshine? But those beautiful
‘waving arms, as you call them, have another use besides
looking pretty. They have to provide food for a large, open
mouth, which is hidden deep down among them—so well
hidden that one can scarcely find it. Well do they perform
their duty, for the instant that a foolish little fishlet touches
one of the rosy tips he is struck with poison as fatalto him as
lightning. He immediately becomes numb,and in a moment
stops straggling, and then the other beautiful arms wrap
themselves around him, and he is drawn into the huge,
greedy mouth and is sccn no more. Then the lovely arms
unclose and wave again in the water, looking as innocent and
harmless as though they had never touched a fish.

" Improvements in DMedical
Optics and photography are now employed with success in
imparting medical instruction to students. The leading med-
ical hospitals and colleges in this country and Kurope now
regularly employ skilled photographers whose business it is
to take photographs {rom the patients of all peculiar man-
ifustations of disease or surgery. Faithful representations of
the general appearance of a patient, or of a dissased member,
such as the limbs, the throat, the eyes, the hair, are obtained.
These may be subsequently e¢nlarged or reduced as desired,
and reproduced on glass in the form of transparencies, then
colored with transparent pigments. By means of the magic
lantern the pictures are thrown upon a screen and magnified
so that the minutest parts are rendered clearly visible to
large audiences. For medical instruction this metl.od is of
great value by reason of its extraordinary accuracy and dis-
tinctness.

Instruction,

e 2
Reading by DMachinery.

Peter F. Carr, of Camptown, Pa., says he has invented a
method of reading books by machinery, which he avers will
be one of the marvels of scienze, calculated to astound the
world.

We are not informed as to the particular form or advan-
tages of the invention, but we presume that it is intended,
like some other labor-saving machines, to do the work of at
least one hundred men. If so, one may read a hundred books
at once, or perform the literary labor of an entire week in
half an hour. For editors, lawyers, and other scribblers,
what a boon will this invention prove! With two or three
of these machines a man might make himself immensely
learned, for he would be able, in one year, to read upall the
principal books in the world.

Mr. Carr wishes the assistance of inmventors, artisans, cap-
italists, and men of means and education in order to develop
his grand discovery.

———

THaE composite roller now in use by printers was the chance
discovery of one Edward Dyas, printer and parish clerk of
Madeley, in Shropshire, England. His glue-pot having been
upset, and Dyas not having & pelt-ball ready at hand, he took
up a piece of the glue in a soft state, and inked a form wich
it so satisfactorily that he continued its use. He afterwards
added treacle to keep the glue soft,
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Improved Shingle NMachine,

Our engraving illustrates a new machine for cutting shin-
gles from steamed bolts, whereby much better shingles are
made than we have ever seen produced by any other machine
operating on a similar principle. In facl, shingles which
have been shown us as samples of the work done by this ma-
chine, and which the inventor assures us are only a fair aver-
age of its work, are certainly better than sawed shingles, be-
ing remarkably uniform in thickness and taper, smooth on
the surface, and totally free from checks.

This result is obtained by using a very
thin, broad knife, and giving it a drawing
stroke in cutting by means hereafter to be
described. The parts are few in number
and of simple form. They are all well
gshown in our engraving, except the device
for'gaging the taper of the shingles, which
is partly concealed by other more important
parts of the machine, but the principle of
which will be easily comprehendedfrom the
description below.

The machine receives motion at the fast
and loose pulleys,A, transmitting it through
the gear and pinion, B, tothe crank wheels,
C. These impart vertical reciprocating mo-
tion to the beam, D, which carries a table
upon which the steamed bolt is placed in
cutting.

The pitman, E, which has its lower end
pivoted to one end of D, operates a radial
lever, not shown, which gives reciprocat-
ing motion to the toothed sector, F,' and
to a rack attached to the straining beam,
G. This straining beam is very rigid, is
arched, as shown, and carries a long, thin,
and broad knife, H, stretched very tightly
betweenits extremities by means of screws.
This knife is from one foot to fourteen
inches in width, and its thickest part is
not more than three eighths of an inch.

The rack and toothed sector, F, cause this
knife to traverse from end to end, while the
beam, D, carrying the table and bolt, is
pressed upwards towards its edge, thus
gecuring a drawing stroke lengthwise of
the grain.

The bolts are placed by the attendant
upon the table, and held up against guides
which operate automatically, in conjunc-
tion with the other movements of the ma-
chine, to thrust first one end forward and
then the other, so as to give a uniform taper to the shingles.
This movement is effected by two cones affixed to a shaft in
such a manner that the action of the cams upon their bases
and a coiled spring between them causes the cones to recip-
rocate in a longitudinal direction with reference to the bolt ;
and the cones acting on suitable devices produce the alternate
advance and retreat of the guides as required.

Each ascent of the table cuts a shingle, and the extreme
thinness of the knife, rendered possible by straining it like a
saw in the arched straining beam, obviates the checking and
splitting, hitherto the chief objection to machines of this
class.

The machine makes seventy twelve inch cuts per minute,
and hence works with great rapidity ; and while in our opin-
jon it makes a better shingle than can be done by sawing, it
saves all the waste of saw kerf. This
saving is itself a large profit to the

manufacturer.

The tension given to the knife is
ten tuns, and this prevents all
trembling or stammering in its cut
ting.

The shingles made by the machine
have, we are informed, been laid and
tested in actual use, proving them-
gelves equal to all requirements of
first class shingles. )

Patented July 19, 1870, by James
E. Austin. Address for further in-
formation James E. Austin & Co.,
Syracuse, N. Y.

Improved Friction Clutch.

The convenience and freedom from
shock in the use of friction clutches
have rendered them almost essential
to many kinds of machinery. Many
devices of this kind have, however,
proved unsatisfactory in use, as they
were likely to get out of order, had
in some instances no provision for
taking up the inevitable wear, and
otherwise proved troublesome to manage.

The device herewith illustrated, fulfills, it is claimed, all
the conditions of a first-class friction clutch, and although wt
have not seen it in operation, except on the working model
sent us, this operates excellently. We have also been shown
certificates from those who have used this clutch in saw mills
and in gang saws, testifying to its very satisfactory working
for these purposes, perhaps as good a test of such a clutch as
can be made.

Our engraving is a perspective view of the clutch, with
portions broken away to show details of construction.

A is the shaft, and B a pulley arranged to revolve on, and

C is an annular disk, or ring, attached to the inside of th®
rim of the pulley by screws, or in any other desirable man-
ner. D isan interior disk, and E an outer annunlar disk or

ring. The disk, D, is made to approach and gripe the fast
ring or disk, C, and thereby produce the required friction.
The friction disks, D and E, are connccted with the disk,
F, by a link system, F being keyed to the shaft.
The triangular plates. &, are attached to F by screws, and
these plates have also adjusting screws, H,which take up the
wear of the friction disks.

T S

AUSTIN'S IMPROVED SHINGLE MACHINE,

The hub, I, revolves with the shait, and is made to slide
thereon by the forked lever, J. This lever has its fulcrum at
K, and is connected with the hub by a band, L, fitting a
groove in I. The band, L, is made like an eccentric band, in
two parts, and has lugs with which the lever, J, engages.

The inner friction disk, D, is connected with the sliding
hub through links, M and N, the links, M, being bent, as
shown ; M being pivoted to D, and N to the hub, and the two
being pivoted together at O.

The outer frictéon disk, F, is connected with the links, M,
by the links, P, pivoted at both ends. The links, P, are
placed at an angle with the links, M, so that when the outer
ends of the latter are moved away from the shaft, the disk, D,
is pressed against the ring, C, drawing it and the pulley, B,
against the friction-disk, B, producing friction upon both sides

independently of the shaft when not clutched.

Remarkable Illumination of the Sea.

A correspondent of a German journal, writing under date
of April 11, from the Gulf of Siam, says:

“Last night, between two and three o’clock, I had the op-
portunity of witnessing an illumination of the sea of the
most peculiar kind. It had become quite calm, after a sharp
breeze which hdd sprung wup from the N. N. W, caused by a
passing storm in the distance. Heat-lightning was still very
frequent in the west horizon, and the sky was covered with
light clouds, through which the mvon shone rather brightly
We took in sail and set the engines go-
ing. Ithen noticed in the water large
white flakes which I had at first taken
to be reflections of the moon ; they were
about a fathom in diameter, apparently
lusterless, and of no particular shape,
like objects seen lying deep in the water.
By the rising and falling of the sea’s
surface these flakes floated off to a short
distance from the ship without impart-
ing any noticeable increase of bright-
ness to the water illuminated by the
moon’s rays. After steaming further
forward for six or seven knots, a most
wonderful spectacle presented itsclf. On
both sides obliquely in front of us, long
white waves of light were seen floating
towards the ship, increasing in bright-
ness and rapidity till at last they almost
disappeared, and nothing was observed
but a white lusterless, whirling (sc/huwir-
rendes) light upon the water. After gaz-
ing for some time it was impossible to
distinguish between water, sky, and at-
mosphere, all which were but just now
clearly distinguishahle, and a thick fog
in long streaks appeared to be driving
upon the ship with furious swiftness.
The phenomenon of light was somewhat
similar to that which would be produced
by the whirling round of a ball striped
black and white so rapidly that the
white stripes seem to be lost and blended
with the dark ones. Thelight was just
asif we were enveloped in a thick white
fog. The direction of the waves of light
upon the ship was always on both sides
obliquely from the front. The phenom-
enon lasted about five minutes, and re-
peated itself once more afterwards for
about two minutes.

“ Without doubt, therefore, shoals of small creatures in the
water were the cause ot this luminosity, and the waves of
light find their cause, according to my conviction, in the white
flakes above described. Yet their moderate velocity of one
and a half geographical miles perhour, and the weak light
at first emitted by each flake, so weak as not to influence the
tint of the surface-water, does not seem calculated to call
forth a phenomenon of such magical effect as the one de-
scribed. The luminous appearance commonly seen in the
wake of a ship, or in water disturbed by oars or rudder, is not
to be compared with such a phenomenon as the above. In the
former the light is lustrous, glaring green and blue, like
phosphorus, often very splendid in deep clear water, mingled
with a reddish white foam. We saw a beautiful instance of
this kind one night, in perfectly still and smooth water, in a
lonely bay of Nipon. It was
pitch dark and perfectly quiet,
when a heavy shower of rain
came om, in large but not dense
drops. Every drop as it struck
the water became illuminated,
little drops of fire sprang up in
the air, and a little luminous
circle formed itself. It sccmed
as if the bay was suddenly filled
with little flowers of fire. This
phenomenon was almost imme-
diately dissipated Dy a puff of

LULLS FRICTION

CLUTCH.

of C, and thus clutching the pulley to which C is fixed. A
collar, Q, is pulled back by the bolt, R, which connects it
with the disk, D, whenever the pulley is released from the
action of tle friction disks, and draws the pulley away fromn
the disk, E, so that it revolves without friction, or remains at
rest, as the cage may be.

The principle of the togglejoint is embodied in the system
of links, so that great purchase is obtained, and the motion
of the lever necessary to clutch or release the pulley is very
slight. Patented, May 381, 1870, through the Scientific Amer-
ican Patent Agency, by Orrin Lull, of Rochester, N. Y.

Address, care of Kidd’s Foundery and Steam Engine Man-
ufacturing Company, 106 Mill street, asabove. '
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wind.”

Rustic Picture Frames,

Rustic wood for this and other
purposes is in great favor now-a.-
days. With a little care in se-
lection of material, and skill in
handling tools. we may frame
our engravings and paintings at
slight cost. Oak wood, denuded
of the bark, presents a beauti-
fully corrugated surface, out o
which the knife easily removes
the few fibres which adhere,and
it is ready for varnishing as soon as it is seasoned. The
““season cracks,” should they occur, may be filled with dark-
brown putty, and will even hcighten the general effect.

Take a thin board, of the right size and shape, for the
foundation or “mat ;”” saw out the inner oval or rectangular
form to suit the picture. Nail on the edge a rustic frame
made of the branches of hard, seasoned wood, and garnish
the corners with some pretty device, such, for instance, as a
cluster of acorns. Ivy may be trained to grow around these
trames with beautiful effect.

THERE are 12,000 windmills in Holland at the present day,
for the simple purpose of drainage.
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IMPROVED WEAPONS IN EUROPEAN WARFARE,

The busy, progressive, unresting brain of the nineteenth
century is pressing into its service all the powers of naturc
for the purpose of ameliorating the condition of mankind. It
has made the ocean its highway, electricity its messenger,
and fire and water its willing slaves. Chemical and physical
forces have been, so far, compelled to bear the burden of the
primeval curse that, were it not for.the ever-increasing de-
desires and artificial wants of man, it could hardly be said
that he is compelled to eat his bread in the sweat of his face.
Aside from the pleasure that isexperienced in triumphing
over difficulties ; the sense of power which is felt in subduing
the forces of nature, which makes inventing, to a certain
class of minds, the most fascinating of pursuits, the pecuniary
results of any successful and useful invention, in days when
all are making haste to be rich, are so tempting that invent-
ive genius everywhere is called into untiring, ceaseless activi-
ty.

‘Well would it be for the human race, were our civilization
sufficiently advanced, so that this inventive genius, almost
omnipotent for good, should never be called into play for the
purposes of evil. But a power for good is always a power for
harm. The same class of brain, which, if benevolently di-
rected, ameliorates, saves, and blesses, may curse, kill, and de-
stroy. The same faculties that have given us the telegraph,
the railroad the steamship, the mower and reaper, the sowing
machine, the printing press, the sun picture, in short, devices
innumerable for our comfort and happiness, have also given
us engines of destruction which more than rival the thunder-
bolts of heaven, and which are scarcely exceeded by the
earthquake and the volcano.

Now, when the vast armies of two of the great European
powerss stand confronting each other, and the civilized world
is awaiting with breathless anxiety the shock which will be
felt throughout Christendom, one shudders to contemplate
the terrible means of mutual destruction, almost mutual an-
nihilation, in the possession of both parties. Our own recent
terriffic civil war called into play American inventive genius to
an extent and with a success which astonished the world.
Artillery of unprecedented range and power, projectiles of
apparently irresistible force and unlimited destructiveness,
were met by contrivances for defense almost impregnable.
Strategy, traditional military method, personal courage, indi-
vidual prowess, all that had, in former times most largely
contributed to the success or defeat of armies, occupied but a
secundary place when compared with mechanical mfrenulty
in constructing appliances of attack or defense.

The Merrimac, which, in her iron armor, could defy and de-
stroy almost our whole wooden navy combined, was disabled
by the little nondescript looking Monitor, and, from that mo-
ment, the existing navies of the world were obsolete. It was
a struggle on the one hand to make irresistible ordnance and
projectiles, and on the other to construct impenetrable armor
for vessels on the water and impregnable fortifications on
land. Shot that almost reminded one of the mountains hurl-
by the combatantsin Milton’s war of the celestial powers,
glanced harmless from plates of steel,or imbedded themselves
in yielding but still obstinate earth-works. And yet, the im-

provements in cannon and their projectiles are really not half
so important as modern advances in small arms. The inven-
tion of the hollow-based conical bullet so fearfully effective in
the Crimea, in the war between Russia and the allies, and
which, fired from the Springfield rifled musket, was in most
general use in our army, and above all, the introduction and
perfection of the breech-loading carbine or rifle, have worked,
or are working,as great changes in military operations on land
as iron armor has wrought in naval warfare. Napoleon I.
is said to have asserted that “Providence was on the side

.1of the heaviest battalions,” but in modern warfare, not to

speak irreverently, Providence is likely to be, as it was at
Sadowa, on the side of the best small arms. In that remark-

able and decisive battle, it will be recollected that the Austri-
ans, with their comparatively ineffective weapons, were com-
pletely at the mercy of the Prussians,with their fearful needle
gun, and, although we have mysterious hints about certain
terrible agencies which are to be brought into play in the
coming struggle by the wily French Emperor, yet it is alto-
gether probable that the relative efficiency ot the small arms
of the contending powers will be really the important and
most decisive element in the contest.

It is the tearful Chassepot against the terrible Zfndnadelge-
wehr., It is to be the first great contest in which both con-
tending armies are provided with breech-loading weapons.
At Sadowa the needle gun,and at Mentana the chassepot
wrought unpecedented destruction, but these weapons were
not opposed by those of a similar character. In our civil war,
only a comparatively small portion of the troops were armed
with breech-loaders, and, as we have said, the principal small
arm was the Springfield rifled musket, which was confronted

4| on the part of the Confederates by the Enfield rifle, or by a

weapon of nearly the same make as ours. But now armies of
immense numbers and perfect discipline, wielding the most
destructive of all weapons, the breech-loading rifleare to con-
front and do battle with each other. What is to be the result ?
It is not possible to foretell. If the battle should be tried, as
of old, ““ man to man and steel to steel,” if there is to be any-
thing like “square, stand-up. fighting,” the result must be
spee 'y victory to one side, or annihilation to both.

On the side of the Frencl, it is said the Mitrailleuses, or les
filles du commandant, as they have been sportively called, are
to play an important part. It is stated, that recently three
hundred horses, bought from a “ knacker,” fora few francs
each, for the purpose of the experiment, were killed by two
of these weapons in three minutes, and that, subsequently,
five hundred horses were destroyed with still greater rapidity.
It is quite possible that there may be something sensational
about these reports, as with regard to other marvelously de-
structive devices, the possession of which is darkly shadowed
forth by report and rumor as in possession of the French, and
to be operated in the coming contest. But about the small
arm there can be no doubt. Although, in the opinion of ex-
perts, neither the chassepot nor the needle gun is in any way
superior, if equal to our best breech-loaders, yet both theory
and experiment have demonstrated them to be so murderous
in their effects, that protracted open-field fighting between
armies provided with these weapons is impossible. It must,
as we have said, either terminate speedily or annihilate both.
Yet it is questionable whether this will really tend to shorten
the war itself. One of the most striking practical results of
the use of the breech-loader is the advantage thereby given
to the defensive in military operations. The advantage of
the initiative, the offensive, the sudden dash, the brilliant
charge,is gone, and gone forever, between troops at all equal-
ly matched in numbers and morale. With breech-loaders,
well-drilled soldiers can load and fire in any position—as well
lying flat upon the ground as in any other. The soldier, in
working his piece, is not compelled, as with the old muzzle
loader, to elevate or expose his arms, and without in the least
checking the rapidity or impairing the efficiency of his fire,
he can place himself so as to be covered by any slight advant-
age which the ground may offer ; or, if not covered at all, by
lying flat upon the ground and only elevating his head suf-
ficiently to sight his piece, he is very little exposed as com-
pared with one who is delivering his fire from a standing po-
sition. These points are of immense advantage, not only in
skirmishing, but in fighting on the defensive in line of bat-
tle. But suppose both parties to fight without cover, to
stand up and give and take. The defensive, standing firm,
has decidedly the best of it over the offensive, advancing to
attack, in steadiness and accuracy, as well as rapidity of fire,
and it may be laid down as impossible for any body of troops,
no matter how courageous or well disciplined, to advance di-
rectly upon and under the fire of a line of battle, armed with
breech-loaders, and delivering, at short range, steadily and
accurately, ten, eight, or even six discharges per *‘man per
minute. But thisis not all. A very slight intrenchment, a
breastwork such as our troops in the Army of the Potomac
used frequently 1o construct in an hour, suffices completely to
cover a line of battle, and to render it, as far as any attack
by the front is concerned, invincible. Even with the Spring-
field or Enfield muzzle-loading rifle and conical bullet, this
was nearly the case with the armies of both sides, in our civil
war. Two hours’ time, with intrenching tools, rendered the
defensive as good as an odds of three to two, or two to one.
But with the breech-loader, discharged from a rest, under the
cover of an intrenchment, and with the steadiness and confi-
dence which troops feel under such circumstances, a very

course, entirely exposed, absolutely impregnable. It was this,
though to a less extent, with our muzzle-loading arms, which
rendered many of our most sanguinary conflicts so indecisive.
Unless the worsted party was completely routed,and at once,
a gkillful retreat of a few miles, a judiciously chosen position,

and a very few hours’ work, and the apparently defeated force
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greater damage than is at present sustained.

slight intrenchment is, as against troops advancing, and, of

stood like a rock. From all this, it would seem by no means
impossible that the destructiveness of modern arms, which
would appear, at first, calculated to make the present war in
Europe “short, sharp, and decisive,” may really prolong the
conflict. The saber, the bayonet, the solid assaulting column
of infantry, the thundering charge of masses of cavalry can
no more succeed against implements of modern warfare, than
the spears, the shields, and the solid squares of the old Greck
phalanx.

It may takethe warring forces a few months to learn fully
all the lessons taught by the breech loading rifle,but it seems
not impossible tnat, unless the contest is decided by one or
two murderous engagements, as at Sadowa—which is scarce-
ly probable—the result way become more a question of re-
sonrces and endurance than of brief campaigns and brilliant,
decisive battles; that we may see magnificent armies con--
fronting each other, in intrenchments, for weeks and months,
neither daring to hazard the attack, and that mancuvering
for position,cutting off communications,raids upon bases of sup-
plies, etc., may become the order of the day to even a greater
extent than with us during our recent war, and thus the con-
flict may become much more protracted and less sanguinary
than has been anticipated.

—— - —————————

THE LAW OF COMPENSATION,

All about us is silently working a law by which all life
continues, from the tiniest plant to the loftiest forest tree ;
from the microscopic animalcule up to man him:elf. This
law may be called the law of compensation.

Farmers in certain sections find their wheat destroyed by
weevil, or the plum trees by the curculio. They ceasc to
grow wheat and plums. Years pass, and finally some indi
vidual concludes to sow an acre or two of wheat, or plant a
plum tree. He is surprised to find the weevil and the cur-
culio gone. His neighbors follow his lead, and soon the
wheat and plums are restored to their former favor among
the crops profitable to the section. The food of the insects
being removed, the insects die. By and by they will gradu-
ally creep in again from distant sources, and the same result
will be experienced.

The husbandman kills off one scourge only to find that
some other as bad as the first multiplies to ruin and desolate.
The sparrows brought to New York and Brooklyn could not
be kept in the parks until the squirrels were removed. The
sparrows have done the service they were expected to per-
form, and have effectually destroyed the disgusting and
destructive caterpillars which infested the trees previous to
their importation. Now the number of these brisk little
chatterers has so increased that they are themselves becom-
ing a nuisance. They roost in large flocks in trees before
residences, and cover the walks and fences with filth., It
would seem almost necessary to go back to squirrels again in
order to diminish the numbers of the sparrows by the de-
struction of their eggs.

Death is necessary to life. Smellie, in his “ Philosophy of
Natural History,” has attempted to show that the total
destruction of any species must ultimately destroy all. The
total destruction of life was recently prophesied by an able
chemist from the ultimate conversion of all the carbon on
earth into carbonate of lime, through natural processes now
going on.

It is probable that neither of these authors has taken into
account the possible compensations Which might prevent the
results named. If in the case of the destruction of a species
the food of another species were destroyed, and if this latter
species could, under impulse of keen hunger, feed upon no
other species, and if this were the case with each successive
species deprivel of food by the destruction of a preceding
species, the reasoning would hold good. But such a supposi-
tion does violence to our knowledge of the magnificent com-
pensations of nature. The higher we ascend the scale of ex-
istence the less we shall find the sustenance of any one spe-
cies limited to single sources, and the more difficult t}.e con-
ception of its possible extinction. So in the geological
changes the earth is destined to undergo, it is quite possible
to conceive compensating influences which shall avert the
disasters some are fond of predicting. The cycles of nature
are so vast, and man in his weakness can see only such a
small portion of a cycle, that it seems the hight of rashness
to attempt the filling out of the portion we cannot sce from
the comparatively few cosmological data we have been able
to grasp.

The law of compensation is, however, capable of being ap-
plied to the benefit of mankind. We have seen how the de-
crease of one species involves the increase as well as decrease
of others. When a rival is destroyed, that which fed upon it
loses a portion of food ; that upon which it fed has one less
destroyer.

‘We are at present in this country overrun with hosts of de-
structive insects. Not a flower grows, not a single fruit
reaches maturity without attack from these voracious hordes.
Horticulturists are sorely perplexed to relieve themselves of
these ravages. Relief, if it ever comes, will come by a wise

recognition of the law of compensation. Before resolving

upon the destruction of any race of animals whose numbers

have so in:reased as to become a nuisance, it should first be

known what pest will unespectedly rise in its place, and to
what extent its numbers may be reduced without incurring
In this way
man, acting intelligently instead of blindly, as heretofore,
may so reduce the numbers of such insects as dispute with
him for food that they will cease to greatly annoy him.
This cannot, however, be done without thorough knowledge
of insect life, and it is thus that the science of entomology
becomes one of paramount importanceto the human race.

Few are prepared tobelieve that insects devour and destroy
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more vegetation than all other animals, including mankind,
do; yet such is undoubtedly the case ; and man finds that al-
though he can cope with any of these insects individually,
their vast numbers render them formidable enough to often
render famine imminent.

But if we remember that not one of these races of insects
exists which is not food for some other insect, bird, or animal,
we have the clew to the remedy for their ravages. Keep the
power of the eaters and the eaten properly, balanced, and
their mischief will cease to terrify,

—— et A ———
SARATOGA SPRINGS.

This popular summer resort seems to have lost none of its
prestige, judging from the crowds of people who have visited
it during the present season, Its hotels are filled, its numer-
ous springs still flow abundantly, and their waters are eager-
ly sought for by those who are sick, or imagine themselves
8o, and those who, being well, desire to remain so.

In our recent visit to this watering-place, although we
must confess its attractions are many, and its hotels con-
ducted in model style, we were led to entertain some doubts
as to whether more benefit than harm is derived from the
profuse and indiscriminate drinking of the water by visitors
who are accustomed to hear of the generous rivalry that
goes on respecting the virtues of the various springs.
The celebrated Congress Spring, though declared to be weak
in comparison to former years, still maintains its supremacy,
and this famous water can be purchased in London, Paris,
Calcutta, and Hong Kong. The Empire Spring sends forth a
clear, delicious, and healing water, superior in its medicinal
effects upon some diseases to the Congress. The new  Ha-
thorn” is a fine spring, recently discovered, and is already
very popular. Since the last year this water has cleared up,
and no longer irritates the intestines of its habitual drinkers.
The “High Rock,” the “ Star,” and the “ Excelsior ” are also
excellent springs, and deserve to be noticed favorably.

But she greatest natural curiosity among them is what is
called the “ Geyser” Spring, discovered last winter by the
proprietor, of a bolt factory directly underneath the center of
the building. Noticing traces of mineral water at this point,
he caused,a boring to be made to the depth of 150 feet, where
he struck water in a stratum of bird’seye limestone. This
remarkable stream spouts intermittently but rapidly to a
hight of twenty feet into the building which has been trans-
formed into a bottling establishment.

An analysis by Professor Chandler shows this water to be
particularly rich in mineralingredients. It ecntains chloride
of sodium, chloride of potassium, bromide of sodium, iodide
of sodium, fluoride of calcium, bicarbonate of lithia, bicarbon-
ate of soda, bicarbonate of magnesia, bicarbonate of lime, bi-
carbonate of strontia, bicarbonate of baryta, bicarbonate of
of iron, and sulphate of potassa, with traces of phosphate of
soda, biborate of soda, alumina, and silica. The water is
agreeable to the taste of those who like it. It is a powerfui
cathartic in its action, and the spring is considered one of the
best ever discovered. It takes a long time, however, to obtain
a widely extended popularity for any of these springs; hence
the waters are always freely given to those who will come
for them. Yet, although the waters are free to all comers, he
that hath no money, though invited to come, will find no
rooms at Saratoga. The hotels are crammed with visitors,
and private houses are called into requisition to hold such as
the liotels cannot accommodate, the prices visitors are willing
to pay being such as to tempt people in moderate circum-
stances to accept the inconvenience for the sake of gain.

But to go back to the use of the waters by old and young,
sick and well, alike. At the mineral springs in various parts
of Europe the waters are generally taken under the direction
of physicians. In this country few of the frequentors of such
places act under advice, but proceed to swill down the waters
of first one sj.iing and then of another without regard to
quantity or quality or adaptability to their physiczl condi-
tion, apparently going it blind in the hope of being benefited
before they get away. v

Now this is entirely wrong, these waters are strong solu-
tions of mineral salts, of greater or less therapeutic power,
and it is just as rash and senseless to drink them in this man-
ner, as it would be to rush into an apothecary’s shop and,
shunning all the violently active poisons, to go the rounds of
his bottles and jars, taking a sip from one and a pinch from
another, without regard to their probable effect.

An instance in point occurred while we were at Saratoga
this season. An old gentleman, afflicted with a heart disease,
drank in rapid succession some ten or a dozen glasses of the
“Washington ” spring water, the tonic power of which is
well known. His circulation was so accelerated thereby that
his heart could not endure the increase of labor demanded,
and he fell dead upon the piazza of the hotel.

‘We have no doubt that, while these waters are of immense
value, as remedies tor general debility, and various forms of
disease, many are injured rather than benefited by their use,
simply because they use them without proper discrimination,
which can only be obtained through competent medical
advice,

e e e et AR o ————

NINETY DEGREES IN THE SHADE.

The above expression, with the numeral adjective changed
according to circumstances, is very commonly met with, and
yet as giving anything but an approximate index to the real
temperature of the air it is of little value.

The indefinite character of the phrase creeps in at the last
word. Ask zlmost anybody what they mean by “in the
shade,” and they will tell you “ out of the sunshine.”

Now in two different places in this office the thermometer
will often vary by a number of degrees when both are out of

the sunshine. This variation cannot certainly be attributed
to diffcrences in the temperature of the air at the points
where the thermometers hang, since there is free and rapid
circulation throughout the entire building. Directly opposite
the room where the writer now sits is a large brick building,

‘5 oxidized, until the coat of oxide presents such a resistance to

| further action that the two metals are put on a par, and no
; current is afterwards produced. The lead of the other flask,
! which had now been in water for over a week, was as bright

! as when first put in the water”” Mr. Casamajor was unable

against which the sun shines during the afternoon. The ;to detect the least trace of lead in the flask where the lead or

radiation of heat from this building is such that the ther-
mometer will sometimes stand several degrees higher with
the shades raised than with them down.

It is evident, therefore, that if the exact temperature of the
air be sought, it is not enough to place a thermometer out ot
the sun. It should be placed in a total heat shadow where it
may be read by reflected or diffused light, but be protected,
as nearly as may be, from the effect of all heat except that of
the air itself.

A common error in regard to thermometers may be men-
tioned here. It is thought by many that when air is blown
over the bulb of a thermometer it will indicate a lower tem-
perature. This notion grows out of the fact that the body
feels cooler in a breeze than in still air. The latter result is
due solely to the facts that the power of air to convey heat
from a body hotter than itself is increased by free circulation,
and that evaporation, the great cooler, is also greatly pro-
moted thereby. Neither of these facts apply to the ther-
mometer, since the mercury in the bulb ot that instrument,
if properly placed, is of the same temperature as the air, and
no evaporation, under ordinary circumstances, takes place
therefrom. But wet the bulb with water even a degree or
two higher in temperature than the mercury ; the result will
be that after an instant or so the mercury will commence fall-
ing, and will mark a lower temperature than that of the air
in which it stands. The effect will be still more remarkable
if ammonia or ether be used instead of water.

This experiment illustrates the effect of wind upon the
thermometer when the bulb is wet. But when the bulb is
dry, a precisely reverse effect is produced, although much
less in degree. Tyndall shows, in his lectures on heat, that
the friction of even the gentlest zephyr upon a fixed body
generates a perceptible amount of heat therein. Therefore
if air at rest causes a given expansion in the mercury column,
when in motion it will cause an increased expansion from the
heat generated by friction. Of course this increase is very
small. In fact it is less than can be perceived upon the col-
umn itself, and can only be determined by the most refined
methods. The fact remains, however, that if there be
more it cannot be less, which is sufficient for our preseat pur-
pose.

When we hear of the thermometer standing at one hun-
dred in the shade at any point nort of Philadelphia we are
always inclined to doubt that the indication is a fair expon-
ent of the temperaturefor anything more than the immediate
vicinity of the instrument. We very much doubt that in any
locality on the continent north of the fortieth parallel the
thermometer ever indicated one hundred degrees in open air
when shielded not only from the sun’s rays but from the
radiation of surrounding bodies.

—— >
THE ACTION OF WATER ON LEAD, TIN, AND COPPER.

Mr. Paul Casamajor, an accomplished chemist in the sugar
refinery of Messrs. Havemeyer & Co., has been making some
original experim~nts upon this vexed question which we find
published in the American Ghemist, and the importance of the
subject leads us to make an abstract of the results of his re-
searches. The presence of lead in Croton water, after stand-
ing in the lead pipes for the night, has been incontestably
shown by Professor Chand'er. Mr. Casamajor also proves
that it is often present in the tin-lined boilers, and accounts
for its presence there by the voltaic action resulting from the
contact of the lead in the lining, or in the connecting pipes
with the copper of the boijler. To prove this he took pieces
of lead and copper and put them in contact in two flasks
which he left in the dark at the temperatures of 75° Fah. and
150° Fal., for forty hours. In both instances the surface of
the lead was corroded, and that metal was found to be in so-
lution in the water. It therefore becomes a serious question
what influencze the imperfect lining of boilers may exert. It
is egsental that so much lead is used in their construction,
instead of block tin, that every one of them is & galvanic bat-
tery, producing more or less lead poisoning. This fact has
been overlooked, and while many families have taken the
precaution to remove all lead pipes, they have forgotten to
inquire into the composition of the kitchen boiler. On this
point Mr. Casamajor remarks : “ These results leave no dovbt
on the hurtfvl effect of exposing drinking water to the simul-
taneous action of both lead and copper. The effect of an un-
tinned copper boiler must be felt on the cold water as well as
on the hot, as all the lead pipes are in communication with
the copper boilers by metallic conductors. Whether an un-
tinned copper boiler may not even have an injurious effect on
the water of a neighboring house is an inquiry before which
we must pause.”

The next point te be examined was how far lead and tin
react upon each other when placed in contact in’ water at 75°
and 150° Fah. To ascertain this he instituted experiments
similar to those previously described.

“ At the end of twenty-four hours the flasks were examined
and replaced in the dark. Thelead in contact with tin was
slightly tarnished, while that of the other flagk (tin in water
alone) remained perfectly bright. At the end of six days the
tarnish of the lead in contact with tin persisied, but did not
seem to have increased. This is apparently due to this cir-
cumstance, that a voltaic couple of tin and lead in aqueduct
water is very weak, tin being slightly more positive than
lead. Under the influence of the weak current at first pro-

duced, the lead, being more electro-negative, becomes slightly
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'tin had been left in contact. And his experiments would

seem to throw great doubts upon the assertions frequently
made that tin and lead mutually act upon each other and
poison the water. A great objection to tin-incased lead pipe
and tin-lined lead pipe has been that in places where there
was a fracture or where the surfaces came in contact under
water a voltaic current was produced and some of the lead
was carried into solution. Mr. Casamajor’s experiments do
not confirm this theory, but, on the contrary, he could find no
lead whatever, although he put the metals in the most favor-
able conditions for accomplisking the reaction, if any could
be expected. Lead and copper in contact under water at
once react upon each other, but lead and tin appear to be
neutra] after the formation of the first coating. It would be
gratifying to have these experiments confirmed, as a good
deal of disquieting doubt has been cast upon the security that
was supposed to be offered by the tin-lined and tin-incased
lead pipe. In reference to the danger of leaving water in
contact with lead alone there appears to be no doubt in the
mind of any person. And this dangeris greatly increased by
the presence of nitrates and chlorides in the water. Lead is
a subtile poison, and too much care cannot be taken to pre-
vent its presence in water that is required for domestic use.

———eat > e
THE USES OF SOLUBLE GLASS.

Although liquid quartz, or soluble glass has been known
for more tban fifty years it does not, even at the present day,
have half the applications in the arts of which it is capable.
It was accidentally discovered by Prof. Fuchs, of Munich,
while engaged in searching for a method by which to prepare
pure silicic acid, and was afterwards very thoroughly studied
by him, and all of its properties made known.

It is a very simple thing to make either in the dry or the
wet way, and the choice of the methods depends upon the
quantity to be prepared. Pulverized flint stones or quartz
pebbles, or fine sand, can be dissolved in a solution of caustic
soda or potash, when boiled under a pressure of 7 or 8 at-
mospheres. Infusorial earth or Tripoli is also admirably
adapted for this purpose. In the dry way it is usual
to fuse 45 pounds of quartz, 30 pounds of potash, and 8
pounds of charcoal powder; or 45 pounds of quartz, 23
pounds of calcined soda, and 3 pounds of charcoal. )

For certain purposes it is also customary to make a glass
of soda and potash combined. This mass fuses easily, and
is readily soluble in hot water. As the solution absorbs car-
bonic acid from the air it must be kept well sealed.

Soluble glass is sold in liquid form of a given strength,
usually 33 degrees, meaning 67 parts of water and 33 parts
of the dry powder. When required for use it is necessary to
dilute it, as the above concentration is too strong for most
purposes.

There was at one time a proposition to boil gold quartz in
the alkali of the West, and thus to bring it into solution by
which the metal would settle and the liquid quartz could be
converted into building stone or employed for any other pur-
pore for which it is adapted. The quantities to be dealt with
—the great amounts of soda required forthe operation—appear
to have stood in the way of the practical application of this
method, but theoretically it was perfectly feasible.

It would not be easy to detail all of the uses to which solu-
ble glass has been applied, but it may not be out of place to
recapitulate some of them : To protect wood from the action
of water, air, and fire; in fresco paintings on walls ; to repair
stone buildings; to make artificial stone; for cementing
broken glass ; to make hydraulic cement ; to protect metals
from rust ; as a solvent for corallin; to mix with mineral
colors ; as a solvent for various substances ; as a lubricator;
to prescrve the elasticity of leather bands on machinery ; for
painting on paper hangings and calicoes ; to give glass the
appearance of enamel; as a detergent; as a reagent in the
laboratory ; to impregnate petroleum barrels, beer casks, but-
ter tubs, and milk pails, so as to render them tight ; for glaz-
ing clay pots as a substitute for lead ; and the manufacture of
of artificial gems. Its chief value,is in the restoration of
stone buildings, in fresco painting, and to render fabrics un-
inflammable. As a means of preserving iron from rust, and
as an external application to wooden buildings, it has been
attended with so many failures as to throw doubt upon its
practical value for these purposes. Its usefulness on leather
belting we alse deem extremely doubtful, although it has
been recently asserted to keep such belts soft. It is an arti-
cle that ought to be manufactured on a large scale and more
generally used.

A S —
WHO DISCOVERED NITRO-GLYCERIN,

It is somewhat remarkable that the date of the discovery of
nitro-glycerin should be a matter of dispute after all that has
been published on the subject. The honor is sometimes as-
cribed to Professor Williamson (1853), and again to M. Nobel,
the Swedish engineer who has done so much towards making
its properties known ; and to the late Professor Pelouze is
also given the credit. In the transactions of the Turin Acad-
emy of Sciences for July 5, 1847, may be found a memoir on
fulminates, and the action of nitric acid on certain organic
compounds, by Professor A. Sobreso. In this paper the au-
thor gives an account of long and dangerous researches made
by him on this subject.

He states how he prepared nitro-glycerin, mentions the

properties of the new compound, ard gives its principal re-
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actions and its poisonous effects on the animal system. Pro-
fessor Pelouze, in 1865, gave full credit to M. Sobreso at a
meeting of the French Institute, and it is therefore somewhat
remarkable that any question of priority could now arise.

M. Sobreso, at the time he made the researches (in 1847)
was Professor of Applied Chemistry in Turin, and there is no
doubt about his being entitled to the honor of~having discov-
ered nitro-glycerin.

—_———
COMPRESSED AIR AS A MOTOR FOR SUBTERRANEAN

RAILWAYS,

BY J.DUTTON STEELE, C.E,
[Read before the American Institute of Civil Engineers.]

It is scarcely necessary for me to state that compressed air
may be used in all respects as steam, and worked in the same
engines; that its chief characteristics are perfect ventilation
and cleanliness, and that it may be carried in pipes long dis-
tances without loss from condensation, and similar causes, to
which steam is liable. At Mont Cenis the air pipes must be
asmuch as five miles in length, and the loss of pressure is
not such as to impair the working of the drills, but I am with-
out accurate information as to its extent. At Hoosac they are
one and a half miles long, and the loss is two pounds to the
‘square inch. At Nesquehoning they are one third of a mile
in length, and there is no appreciable loss of pressure. Inall
these cases the air is worked at about fifty pounds per square
inch; and the difference in pressure at the steam valves, when
the power is generated, and the airafteritis compressed, may
be taken at about ten per cent when the best compressors are
used. It will then be seen that the loss of power from the
friction of the compressing machinery, and from the move-
ment of air in the pipes, is not of a very serious character,
and, if the pipes are tight, the pressure is well maintained
while the machinery is standing.

‘With this brief reference to the leading characteristics of
compressed air as a motor I will proceed to consider its pos-
gible application to subterranean railways ; and in doing so
will agsume as &« basis for discussion, that we have a double
track railway ten miles in length, with moderate curvature
and reasonable grades, and an air pipe along its center of ten
or twelve inches in diameter, with compressing machinery at
either end driven by steam of sufficient capacity to maintain
a pressure in the pipes of any given standard.

Let us also assume that we have an endless wire rope pass-
ing along the center of each track, supported upon pulleys,
and that it can be kept tight ; and to compensate forits expan-
sion and contraction, by changes of temperature, that it is
passed around movable pulleys of large diameter at stated
intervals, say every half mile. These durable pulleys may be
arranged in vertical plains, so that one of each pair may move
in its pedestal, and be weighted to take up the slack, while
those in the top, which receive the rope at the level of the
rails, are fixed upon their axles and provided with cranks for
the application of power. I would next propose that at each
of these main pulley stations, astationaryengine be placed to
move them ; each engine drawing its power from the air-
main in the center of the road. We should then have a draw-
ing rope moved by twenty stationary engines distributed
along the line, acting in unison, connected by telegraph
signals, and working under the same pressure.

There is no doubt as to the unity of action in such engines :
their connection by means of the drawing rope would be per-
fect, and their speed would be regulated by governors; they
would require but little attention, and their exhaust would
produce the most perfect ventilation. If it is conceded that
we may thus obtain a satisfactory motion in air-drawing
ropes, either of one continuous rope, or of ropes in sections
(and I apprehend either is practicable), it only remains to
transfer that motion to the cars.

In this connection and explanation of the principle in view,
I would invite your attention to the new tramways now
building in Europe for the transportation of ore and fuel in
the mining and manufacturing districts. They  consist of
endless wire ropes supported upon pulleys, which are fixed
to strong posts and elevated more or less above the surface,
with the moving power at the end; upon these wire ropes,
boxes or cars are suspended at intervals, which contain the
load, and which move with the rope, and are passed without
difficulty over the pulleys, the opposite rope taking back the
empty cars.

Many of these wire tramways are now in use, some of them
as much as four miles in length, and so satisfactory in their
operation that as much as one hundred miles are said to be
under construction in England.

It will be observed that the hight of the suspended load
produces the necessary friction for transmitting the motion of
the rope to the cars, and that they are passed with ease over
the pulleys. The rope, as proposed for a subterranean rail-
way, is in a better position for such use than in the wire
tramway, and if it is possible to make use of the load, as a
means of transmitting the motion to the cars in the latter,
there should be no difficulty in doing the same thing in the
former. Let us then suppose brakes dropped from the cars
upon the driving ropes, so as to transfer only so much of the
weight of the cars to the rope as may be necessary to com-
municate the motion, we would then have, by the use of the
breaks on the rope and brakes upon the wheels, the means of
stopping and starting the car at pleasure. The grades upon
which such a system may be worked, will be about the same
as with locomotives : and the advantage of air over steam as
a motor, will be found in its perfect ventilation and cleanli-
ness ; the nearly uniform pressure under which the several
engines can be worked ; and the distribution along the line of
the power which is generated at the ends. But the airin the
mains may be used for other purposes, with profit and advan-

tage, such as driving printing presses and other light ma-
chinery to aid the industry of large cities, and, wherever used,
pure air and a reduction of the liability to fire will be the re
sult.

In submitting these general views, I have avoided as much
as possible mechanical details, which those who may take an
interest in the subject will have no difficulty in supplying.
They are speculations as to growing wants in advancing cities,
and if they aid in ever so} small a degree in giving direction
to the stronger mental currents which these wants will at-
tract, the writer will be compensated for the little thought he
has given to the subject.

et A e e

COMPRESSED AIR, AMMONIA, AND RUBBER VS. MULE
POWER.

New Orleans, with all its other attractions, is fast becoming
a home for new inventions, especially thoserelating to motive
powers. The city rests on a dead level, and so easy is it
there to propel railroad cars, that the whole team consists of
a single mule, which answers all requirements admirably.
Any one would naturally suppose that this is about as good
and economical a motive power as could be employed. But
genius will assert itself, and, according to the New Orleans
Republican, “ the death knell of the mule is already sounded.”

The first improvement over the mule, proposed by the in-
ventive geniuses of New Orleans, was to place tanks on the
cars, within which air was compressed to a pressure of 300
pounds to the square inch. To run the car, you simply
turned a faucet, and away it went from one end of the town
to tho other, and back. This style of pneumatic car was
tried not long ago in New Orleans with success, a stock com-
pany formed, and everything for a time looked lovely.

But another genius soon improved upon the improvement,
and got up a plan to drive the car by substituting compressed
ammonia for the common air. This car is said to have been
run with so much success, that the pneumatic stock imme-
diately went down, and the ammonia began to rise.

But before the full effect of the ammonia had been ex-
perienced, still another genius enters the field and astounds
the Southern community by the announcement of a third
motive power, far cheaper and better than either of the two
systems before made known.

This remarkable motor is nothing more nor less than ¢ndia-
rubber. It is the discovery, says the Republican, of “Mr.
Solomon Jones, a gentleman of a mechanical turn of mind,
who has heretofore distinguished himself by the invention of
the most intricate and remarkable descriptions of machinery.
He had, in hisexperiments, his attention called to the wonder-
ful power possessed by india-rubber when contracting after
having been stretched.

“ After a long series of experiments, he discovered that the
Para rubber was capable of stretching ten feet for every one
of its ordinary length, and that the retractile power was
enormous. He made a system of turnings, windings, and
twists of this rubber power, which would enable him to place
it under any car without altering its presentbuild, and which
would give him a power capable of propelling that car
through the streets at a rate always at the command of ihe
man in charge, and capable of lasting the wear and tear of
constant service for years.

“His machinery was very simple, the rubber was wound
upon a dram, and the drum once let loose the car commenced
to move at a speed more than could be desired were it not
that it is under perfect command from a simple system of
cogs working under the leverage power in the hands of the
conductor. His model was sent to Washington to the Patent
Office, and although it was not all he could wish, as he was
compelled to use a common gas-pipe rubber in place of the
prepared material he proposes to use, it passed the rigid
scrutiny of that office, famous for the care and strictness of
its examinations, and a patent was issued to him, in connec-
tion with Mr. Bernard Terfloth, one of our well-known me-
chanics, for this new invention.

“ For street cars two bands of the rubber, two and a half
inches in diameter and fifty-six feetin length each, will be
used. .Each piece will be attached to a separate drum, and
as the stretch of the rubber will be ten feet for one, five
hundred and sixty feet will be run off tne drum before
it becomes necessary to use its fellow-drum. In running off
this five hundred and twenty feet, a distance of 14,175 fect,
over two miles, will be traversed by the cars ; the other drum
is then called into{requisition, and whileit is propelling the car
the exhausted drum is wound up by the same leverage which
the conductcr uses to stop and control the car; the cnly
trouble the conductor has is to throw the lever off the drum
in motion, a simple operation, which can be reversed in a
minute if it becomes necessary to stop the cars.

“This invention is not by any means intended to be con-
fined to the propulsion of street cars; it is intended to be
adapted to everything now monopolized by steam. It can be
made useful in the household or the factory to run sewing
machines, and our citizens will soon have an opportunity of
seeing it tested working fans in one of our churches. Itsre-
warkable cheapness, and the economy with which it can be
used, make it all the more desirable.

“The Mobile city railroad companies are 'preparing to ac-
commodate their cars to the new invention, and the death-
knell of the mule is already sounded there, and perhaps in a
few months we shall be able to witness the astonishing spec-
tacle of our own cars running the streets by jindia-rubber
power.

“The inventor holds his patent, we understand, at the ser-
vice of Northern and Western railroad men, and will give
them rights at remarkably low rates. A New Orleans inven-

tor is not by any means an anomaly, but our sharp and
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shrewd mechanics have held themselves too closely to busi-
ness heretofore, and we welcome Mr. Jones’ enterprise as
creditable to the city and the State.”

— > —————
SCIENTIFI¢ INTELLIGENCE.,

EXPERIMENTS WITH THE DIAMOND.

According to Morren, the diamond heated to bright redness
in a current of illuminating gas becomes covered with a de-
posit of graphitic carbon, which can be partially rubbed off,
and can be entirely removed by polishing ; if it be afterwards
cautiously heated to redness on platinum foil, it recovers its
original luster and weight.

In hydrogen gas the diamond can be heated nearly to the
point of fusion of platinum without undergoeing any change ;
it rather increases than diminishes in luster. In carbonic acid
it loses slightly in polish and weight, and the resulting gas
contains carbonic oxide and oxygen ; the carbonic acid is not
decomposed by the diamond, but by the white hot platinum,
and the loss of weight in the diamond is due to partial
oxidation.

The diamond not only burns in oxygen gas, but in the air
when heated to redness before the oxyhydrogen flame; it
takes fire and burns like coal, but goes out when the heat is
intermitted. It then becomes white like ground glass, and
does not blacken, nor swell up, nor splinter, unless previous-
ly cracked. The unconsumed portion exhibits under the
microscope innumerable triangular facets, evidently derived
from actahedra. Diamonds with native lenticular faces and
such as are used for glass cutting, look, after having been
strongly heated in the air, as if they were composed of so
many prisms inclosed in triangles. Whether black diamonds
would exbibit the same behavior under similar circumstances
has not been determined, as no experiments have thus far
been made upon them.

PRESERVATION OF MEAT.

Mr. Georges, in Montevideo, S.A., preserves meat by immers-
ing it in a liquid composed of 85 per cent water, and a mix-
ture of glycerin with acid sulphite of soda and hydrochloric
acid, and afterwards strewing dry sulphite of soda upon it,
and sealing hermetically in cans. After the lapse of a year
the flesh was perfectly fresh. Before using, it must be rinsed
with dilute vinegar, and left exposed for a short time in the
air. Meat thus prepared costs, in Paris, five cents a pound,
and is said to be a valuable article of food. Meat can also be
kept perfectly sweet by being immersed in melted paraffine,
and when required for use only needs to be greatly heated to
melt off the covering of paraffine, which can be saved for
further use.

PLATING COPPER AND BRASS WITH ZINC.

According to Bottger, copper and brass can be easily coated
with zinc by immersing them in a boiling bath of sal am-
moniac containing zinc foil or powder. The deposit of zinc
made in this way is brilliant, and adheres firmly to the copper
and brass. Whether iron could be coated or galvanized in
the same way is not stated by the author, though the use of
sal ammoniac in the ordinary process is well understood.

METHOD FOR PURIFYING ILLUMINATING GAS.

E. Pelouze modifies the Lamming mass now generally em-
ployed for the purpose of purifying illuminating gas, by ad-
ding sulphuric acid. He sprinkles the purifiers containing
oxide of iron and sawdust, with water, to which 20 per cent
of sulphuric acid, of specific gravity 1:53 (53° B.), has been
added, and after the mass has dried up sufficiently, passes
the gas through. After use it is necessary to restore the
sulphuric acid, and to remove the sulphate of ammonia that
may have been formed. It is said that napthalin is not re-
moved from the gas by this method.

A mixture ofoxide of iron and sawdust thus prepared would
serve an excellent purpose as a disinfecting agent tobe added
tothe earth in the earth closet, in stables, cess pools, and
the like, but where it has to comein contact with metals care
must be taken not to have free sulphuric acid present.

Ordinary copperas or sulphate of iron and sawdust, with
native hematite, or bog-iron ore, would also make a valuable

disinfecting mixture, and would be cheap.
SYNTHESIS OF ACETIC ACID.

Berthelot has succeeded in making vinegar from acetylene,
one of the products of the distillation of coal, and a frequent
constituent of illuminating gas. Heaccomplished this in one
way by first producing alcohol from illuminating gas and
subsequently oxidizing the alcohol into vinegar in the usual
way. The process is curious scientifically but not practicable
on a large scale. The most important method proposed by
Berthelot is to dilute acetylene with twenty times its volume
of air, and allow it to stand for six months at ordinary tem-
perature exposed to the light in a closed jar over a soluiion
of caustic potash—it then changes spontaneously into acetic
acid—

¢, H, +0, + H, 0,=C, H, O,

Only one half the hydrocarbon of the acetylene is thus
transformed, the other half being converted into a resinous
mass. It would certainly be a great triumph of modern
science to be able to make alcohol and vinegar out of illum-
inating gas, as that would save us the loss of sugar, and sug-
gest a good many refuse articles that could be made useful
by distillation. Perhaps some of thec natural gas springs of
the world could be turned to good account in such an
industry.

g -
—

‘WESTERN papers chronicle the death of “the first white
child born in Ohio,” at the age of eighty years. A rather

backward infant that.
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THE MITRAILLEUSE.

Why notcall things by theirrightnames? The French are
just now making a great fuss over what they style the mit-
railleuse, and expect great things from its use against the
Prussians.

This new word may add to the French military vocabulary,
but the invention is nothing more or less than a modifica-
tion of the Gatling gun, illustrated and described on page
353, Vol. XXI., of the SCIENTIFIC AMERICAN. The inventor,
Dr. Richard J. Gatling, of Indianapolis, furnished drawings
and a description of this faraous gun to the Emperor Napoleon,
in 1863, and since that time a large number of guos on sub-
stantially this plan have been secretly constructed at the
French Armories. The new christening does not render it
any the less an American invention.

> ———m

DRr. ANTISELL, U. 8. Chemist, Washington, D. C., will visit
the silver 1egion of Colorado, during next September, and is
open to engagements to examine and report on mines and
mining interests. Address, Box 100, Washington, D. C.
Reference to Prof. Torrey, U. S. Assay Office, New York.

NEW BOOKS AND PUBLICATIONS.

Tar HANDY-Boox oF HUSBANDRY. A Guide for Farmers,
Young and Old. Containing Practical Information in re-
gard to Buying or Leasing a Farm ; when and where to
Buy; Commencing Operations; Key-note of Practical
Farming ; Fences and Farm Buildings; Farming Imple-
ments; Drainage and Tile Making ; Plowing, Subsoiling,
Trenching and Pulverizing, Surface Soil ; Manures ; Rota-
tion of Crops ; Root Crops ; Forage Crops; Live Stocking,
including Cattle, Horses, Sheep, Swine, Poultry, etc.,
with Winter Management, Feeding, Pasturing, Soiling,
etc. With Directions for Medical and Surgical Treat-
ment of the same; the Diary in all its Departments ;
Useful Tables for Farmers, Gardeners, etc. By George
B. Waring, Jr., of “Ogden Farm,” formerly Agricultural
Engineer of the Central Park, New York, Author of
« filements of Agriculture,” * Draining for Profit and for
Health,” “ Earth Closets and Earth Sewage.” Illustrated.
New York: E. B. Treat & Co, 654 Broadway.

It is only ignorant men who indulge in ridicule ot what is called “book
arming.” Notbutthatmany errors are contained in books, and of course
followed in practice, by those who rely upon books for guidance. It is,
however, as foolish to denounce agricultural books on this account as it
would be in any other department of the arts. We never knew a farmer
who understood the art of reading, who did not become a better farmer
by the perusal of agricultural works. Only those who are ready to receive
mere opinions as facts, and arc unable to discriminate between faulty and
accurate experiments are likely to be misled. To the latter class, how-
ever, the book before us will scarcely offer opportunity to go astray. Its
facts are demonstrated facts, and when anything of doubiful merit is dis-
cussed, its doubtful character is unmistakably indicated. Itsauthoristoo
well known to the agricultural world to render it necessary to speak of his
ability to treat the subject thoroughly and practically. The style of treat-
ment is very agreeable, and even entertaining, and the table of contents
shows that little,if anything, of importance is omitted. The question of
tile draining is thoroughly and ably discussed, and the farmer seeking in-
formation on this important subject, whether in regard to the best way to

do it, its cost or advantages, cannot fail to be benefited by its perusal. A

considerable portion of the work is occupied with the discussion of the

subject ofimplements and machines. Those seeking for light on the sub-
ect of steam plowing will find in this portion of the work much interesting
matter relative thereto. The adaptability of soils to crops has received
special attention, in connection with the advanced state of knowledge on
the subject of fertilizers. In short,the work is allthat its rame implies,

a handy-book, to which the farmer may refer in the case of the sickness of

animals, or in other emergencies, withthe certainty that the results of the

best experience has been obtained for his guidance. The book is hand-
somely printed and bound, and will, we are informed, be sold by sub-
scription.

Trow’s NEW York Crtry DIreEcTORY. Compiled by H.
Wilson. Vol. LXXXIV., for the Year Ending May 1,
1870. New York: John F. Trow, Publisher, 52 Greene
street. Price, $5°00.

This volume contains a large increase of names ovér that of last year, the
whole number being 204,617. The same system of collecting names having
been wsed, it seems fair to suppose that the population, especially that of
the business portion of the inhabitants, the names of which are most easily
obtainea, has increased correspondingly. The difficulty in obtaining a full
list of names is well set forth by the editor of the work. We make the fol-
lowing extract from the preface: *The great difficulty in making the
Directory adequate to the public wants, is to keep down its bulk and its
cost. Bven now it is becoming unwieldy in size,and it is only by a very
rigid economy, which is the result of constant study, and an organized
force which it hasrequired many years to bring to the degree of perfec-
tion which it has reached under the control of the present manager, that it
can be published at the low price which enables all to purchase it who need
it in their business. The Directory is one of those beneficent institutions
which everybody abuses, and most people seem to regard as a spontaneous
production, which naturally comes round with the scason, like green peas
and strawberrics. People do not arop into baker-shops, and say, ‘ Please
give me a loaf of bread,” nor into the grocers and ask for a pound of but-
ter and walk out without offering to pay, as they do when they 1ush into
anybody’s office or store, and say, * I’l11ook at your Directory,” and hav-
ing extracted from it the valuable information they were in pursuit of,
rush out again, as if it were all a matter of eourse and an order of nature
that directories should be furnished by somebody for their special
benefit.

WooDpHULL & CLAFFLIN’S WEEKLY.
This new claimant for public favor caters to a particular class of mind,

n a very spirited and plucky manner. Many of its articles, particularly
those from the pen of Stephen Pearl Andrews, appear to our matter of fact
udgment rather speculative. His system of Universology, as he styles it
is one which, never having thoroughly examined, we are unprepared to
either commend or to criticize. The short expositions and allusions made
o it in his articles contributed to this new weekly, certainly do him or the
system injustice. Without clear definitions of what he means by the prin-
ciples or Unism, Duism, and Trinism, or the ‘ Spirit of the Number One,
which concenters and unifies ; the Spirit of the Number Two, which separ-
ates, distributes, or differentiates; and the Spirit of the Number Three,
which combines or unites the Unism and the Duism in a Hinge-wise (partly
united and partly separated) Complexity—the type of all real being,” Mr.
Andrews must expect most people to regard these terms as savoring of
transcendentalism. Perhaps his full explanation would only confirm this
view. We confess the short exposition given by him in the issue of Aug-
ust 6th has had this effect upon our mind. Nevertheless, as we honor inde-
pendent thought, we say * God-speed to all independent thinkers, and to
any publication which encourages such thought.”

LLoYD’s TOPOGRAPHICAL AND RAILWAY MAP OF THE SEAT
orF WAR IN Eurore 1870. E. Lloyd, Publisher. New
York: 23 Cortlandt street. London: 83 Fleet street.
Projected by J. T. Lloyd. Price, fifty cents, free by
mail.
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APPLICATIONS FOR THE EXTENSION OF PATENTS,

PUuTTING UP CAUSTIC ALEALIES.—Geo. Thompson, Philadelphia, Pa., has
petitioned for the extension of the above patent. Day of hearing Oct. 5,
1870.

ARRANGEMENT OF BUCKLES OF PADDLE WHEELS.—Matthew A. Crooker,
New York city, has applied for an extension of the above patent. Day of
hearing Oct, 12, 1870.

‘WATER WHEEL.—John Tyler, West Lebanon, N. H., has petitioned for the
extension of the above patent. Day of hearing Oct. 12,1870.

BREECH-LOADING FIRE-ARM.—George W. Morse, Greenville, S. C., has ap-
plied for an extension of the above patent. Day of hearing Oct. 12, 1870.

CARTRIDGE.—George W.[Morse, Greenville, S. C., has petitioned for an
extension of the above patent. Day of heariag Oct. 12, 1870.

MACHINERY FOR OPERATING THE PAWL CASES OF A SHIP’S WINDLASS.—
Christopher Amazeur, New York city, has applied for an extension of the
above patent. Day of hearing Oct. 19, 1870.

Auswers fo Gorvespondents.

CORRESPONDENTS who expect to recewve answers to thelr letters must, in
all cases, sign their names.  We have a right to know those who seek in-
t besid, i happens, we may! prefer to ad-

07 romus ; , A8
dress correspondents by mail.

SPECIAL NOTE.—This column is designed
struction of our readers,not for gr i replies to q f @ purely
business or personal nature. We will publish such inquiries, however
when paid_for as advertisements at $1-00 a line, under the head of ‘“ Busi-
ness and Personal.

All reference to back numbers should be by volume and page.

for the general interest and in-

C. E. M, of N. Y., describes a shaft on a wood planing ma-
chine, carrying a fast and loose pulley at one end, and two wide drumsin
the center, 24 inches in diameter, with edges in juxtaposition, making a
drum of 36 inches width. Each of these pulleys has only one set of arms,
anditsrimisonly three-eights of aninch thick. These pulleys are bal-
anced by iron plates, or counter poises, screwed upon the inside of the
rims. When tested upon parallel steel bars, the shaft with its pulleys is
found to be in perfect balance, but when run at a speed of nine hundred
revolutions per minute, the system is out of balance, and causes great
shaking of the machine. The causes of this phenomenon are requested.
—Itis undoubtedly the effect of centrifugal force, acting to expand the
rims of the pulleys on the side of the counterpoise, or if the shaft is too
light,tospringthat also. The size of the shaft not being given, we can-
not decide whether one or both these defects exist. Pulleysof such great
width, designed to run at high speed, ought to have more than one set of
arms.

J. C. D., of Ind—A cement called marine glue will resist
the action of water, and holds wood and similar materials with great
firmness. You can purchase it ready made at druggists’ stores, or make
it as follows: Dissolve by heat, one part, by weight, of india-rubber in
naphtha, and when melted, add two parts of shellac. The proportion of
naphtha is simply that necessary to dissolve the rubber and shellac. It
varies somewhat with the specific gravity. Pour the mixture, while hot,
onsmooth metalplates to cool. To use it,itshould be melted and applied
with a brush. Use a water bath about the vessel employed in dissolving
the rubber and shellac, as the naphthais very inflammable. The operation
should also be performed when there isno danger of setting fire to build-
ings.

C. H. B, of .—The pressure of the liquid in a vessel is
what causes it to flow through an aparture or faucet. The répldity of
flow increases with the hight of the liquid, because the pressure in-
creases with the hight. The velocities of low of liquids through aper-
tures in the sides of vessels, are as the square roots of the heads in theory,
but there are many circumstances which modify thislaw so as to appar-
ently change it. It is only accurate for liquids destitute of viscosity,
flowing through apertures in their walls, without the attachment of
pipes, faucets, etc.

E. B. G., of N. Y.—It is impossible to say, without knowing
the character of the coal burned, what the substance was which so rap-
idly destroyed the Russia ironjpipe to which you refer in your communi-
cation, or to prescribe a remedy. If you have a chemist in your vicinity,
it would be interesting to refer the subject to him. The matter is one of
practicalimportance. Such an instance as you describe, where in a sin-
gle season the pipe was destroyed, has never come under our notice.

J. P, of Pa.—You can giveiron a beautiful brilliant green,
while retaining a metallic luster, by first coating it with Dutch metal,
and then varnishing over it with distilled verdigris dissolved in alcohol.
This last should be varnished over with a white transparent varnish,
made of white seed lac. A very good green may also be made by mixing
Prussian blue with turmeric in alcohol to the shade required, and after
applying the same, varnishing with the lac varnish, as above.

A. W, of Vt.—The static force of a toggle joint, or system of
toggle joints, or lazy tongs, exerted at the ¢nds,is found by multiplying
the power applied at the joint into the distance between the extremities,
dividing this product by the length of a perpendicular drawn from the
joint to the line joining the extremities, and subtracting the friction.
This rule applies for all positions of the joint, or system of joints, as
found in the lazy tongs.

R. M. R., of Mass.—A microscope is a most useful instrument
in the examination of fine cutting edges, and the effect of different hones
upon them. A cheap instrument, capable of magnifying sixty’ to one
hundred diameters would be sufficient for the purpose. You can ascer-
tain for yourself the price of such an instrument, by applying to an
optician. .

J. B, Jr., Ohio.—There is no more disagreement between dif-
ferent persons about the apparent size of the moon than would be the
case about anything else to which they could apply no common standard

of comparison. These differences are to be ascribed to mental and phys-
jcalpeculiarities in the observers.

J. G. P., of IlL.—Wooden pulleys may be balanced by boring
holes on the light side, and driving 1n lead plugs, or by driving nails into
the wood. If iron pulleys are badly out of balance, the only way to
remedy the trouble is to fix counter poises upon the arms opposite to the
light side.

W. H. P, of Ala.—The idea that the return of sap from the
tops of vegetation into the roots, increases the flow in water courses, has
no basisinfact. Evaporation from the tops of trees is the way they get
rid of their moisture.

J. L, of N. B—The lead rings, the drawings of which you

send us, appear to us to be chucks, probably made for some special pur-
pose which their form does not indicate.

J. L. I, of N. Y.—The French “beton agglomere” may be

worked on a small scale. You will find an article on this subject on page
124,1ast volume,of the SCIENTIFIC AMERICAN.

G. L. W., of Mass.—The mixture of plumbago with s'licate of
soda, to be used as a stove polish, has been tried, aud has proved a fail-
ure, as we are informed by several correspondents.

Inventions Examined at the Patent Office.-==Inventors can have a
careful search made at the Patent Office into the npvelty of their inver-
tions, and receive a report in writing as to the probable success of the
application. Send sketchand description by mail,inclosing fee of $5.
Address MUNN & CO. 37 Park Row New York,
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Business and  Levsonal,

The Charge for Insertion under this head is One Dollar a Line. 1f the Notices
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 Bulletin, $4'00 a year. Advertisements 1%c.a line.

Gatling Guns that fire 400 times per minute are now made at
Colt’s Armory, Hartford, Conn. Send for pamphlets.

Wardwell’s Patent Saw Tables—best in use—for sale by
Richardson, Merriam & Co., 107 Liberty #t., New York.

Wanted—Theaddress of all manufacturers of Sewing Machine
Trimmings and Findings, of all kinds. T. Shanks’ Patent Bobbin Winder
Manufacturer and Sewing Machine Dealer and Repairer, Southwest cor
Lombard and Sharp sts., Baltimore, Md.

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

‘Wanted—An economical second-hand engine, steam or caloric
1or?2-H.P. Address Lock Box 69, Rutland, Vt.

Situation Wanted as Laboratory Assistant by an American,
educated in Germany. Address J. S., Box 773, New York city.

Simonds Manufacturing Co., Fitchburgh, Mass.- The report
of the destruction of our works by fire, July 21, is false.

Roller-skate Patent for sale. Address C. A. Scott, Cincinnati,O.

Crampton’s Imperial Laundry Soap, washes in hard or salt
water, removes paint, tar, and grease spots, and, containing a large per-
centage of vegetable oil,is as agreeable as Castile soap for washing hands.
‘ Grocers keep it.” Office 84 Front st., New York.

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

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

The best boiler-tube cleaner is Morse’s. See cut inside page.

Rawhide Carriage Washers are cheaper than leather, and run
with less noise than any other. Darrow Manufacturing Co., Bristol,Conn.

Scientific American.—Back Nos., Vols., and Sets for sale. Ad-

dress Theo. Tusch, City Agent, Sci. Am., 37 Park Row, New York.

Our Windmill pumps water for railroads, country and city
buildings, hotels, stock flelds, drainage, and irrigation. Self-regulating,
durable, and well tested. Con. Windmill Co.,5 College Place, New York

The Entire Right of the best Wrench ever patented for sale

For drawings address J. F. Ronan, 36 Orchard st., Boston, Mass.

For the neatest, most durable,and cheapest curtain holder now
in use; also, relative to prices, agencies, etc., address Yount & Keeports,
Littlestown, Pa.

For Sale—The entire right of Parsons’ Patent Tool Adjuster
for Lathes. Drawings and description sent on application. Address C. H.
Standieh, New Haven, Conn.

Send 50c. for silver-plated sample (free by mail) of “The Safety
Shutter Bow.” It holds the shutters securely, at various bows, and in
sucha way thatthey cannot be opened from the outside. Agents wanted,
J.Pusey, 223 Dock st., Room No. 2, Philadelphia, Pa.

Artificial Skin, absolutely water-proof. Applied immediately.
Bruises,cuts,& burns. 50¢. by mail. Try it. Ward & Co., Skaneateles, N. Y.

Japanese Paper Ware—Spitoons, wash basins, pails, milk pans,
etc. Perfectly water-proof, and will not break or rust. Send for circu-
lars. Jennings Brothers, 352 Pearl st., New York.

“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, are manufactured by L. W. Pond, Worcester, Mass.
Office, 98 Liberty st., New York.

‘Wm. Roberts & Co., Designers and Engravers on Wood, 36
Beekman st., New York,would respectfully announce that they are now
prepared to receive orders from Manufacturers,and others,for engraving
of machinery, views of stores, factories, trade marks, etc., etc.

Machinists and others using Fine Tools, send for illustrated

catalogue. Goodnow & Wightman, 23 Cornhill, Boston.

Temped Steel Spiral Springs for machinists and manufactu-
rers. John Chatillon, 91 and 93 Cliff st., New York.

One 60-Horse Locomotive Boiler, used 5 mos., $1,200. Ma-
chinery from two 500-tun propellers, and two Martin boilers very low
Wm. D. Andrews & Bro., 414 Water st., New York.

Kidder’s Pastilles.—A sure relief for Asthma.
by mail. Stowell & Co., Charlestown, Mass.

For solid wrought-iron beams, etc., see advertisement. Address
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc.

Keuftel & Esser,116 Fulton st.,N.Y.,the best place to get 1st-class

Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves

Price 40 cents

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

Glynn’s Anti-Incrustator tor Steam Boiler—The cnly reliable
preventative. Nb foaming,and does not attack metals of boiler. Liberal
terms to Agents. C. D. Fredricks,587 Broadway, New York.

To ascertain where there will be a demand’for new machinery
or manufacturers’ supplies read Boston Commercial Bulletin's manufac-
turing news of the United States. Terms $4:00 a year.

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

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

It saves its Cost everysixty days—Mitchell’s Combination
Cooking Stove. Send for circular. R. B. Mitchell, Chicego, Ill.

The Burleigh Steam Rock Drills are used exclusively at the
Hoosac Tunnel, Mass., and Nesquehoning Tunnel. Pa., makin'gc, at each
heading,fromfour to six lineal feet per day. Pamphletssent on applica
tion. J.T.& W.H.Daly, Agents, 49 New st., New York.

Crey SUBSCRIBERS. — The SCIENTIFIC AMERICAN will be
delivered ineverypartof the city at $350 a year. Single copies for :ale
at all the News Stands in this city, Brooklyn, Jersey City, and Williams-
burgh, and by most of the News Dealers in the United States.

Caveats are desirable if an inventor is not fully prepared to apply for a
patent. A Caveat aftords protection for one year againgt the issue os a
patent to another for the same invention. Patent Oflice fee on
Caveat, $10. Agency charge for preparing and filing the documents 1.
$10 to $12 Address MUNN & CO., 37 Park Row,New York.
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Recent Dmevican and Loveign Latents.

Under this heading we shall publish weekly notes of some qf the more prom-
inent home and foreign vatents.

SELF-LUBRICATING AXLE Box.—J. B. G. M. F. Piret, Paris, France.—
This invention relates to cercain improvements in the construction and ar-
rangement of axle and journal boxes, and consists more particularly in a
novel construction of a winged lubricating wheel, and in the application
to the axle box of a reservoir under the axle.

GANG PrLow.—John Alloways, Decatur, I1l.—This invention relates to
certain new and useful improvements in gang plows, and’it consists ina
new and improved means for connecting the plow beams to the machine,
whereby theformer areallowed an adjusting movement, independent of

he axle, 80 that the rising and falling movement of the latter, [caused by
t he wheels passing over uneven ground, will not affect the depth of the
penetration of the plows in the earth.

CARRIAGE SPRING.—R. E. Walker, Dresden, Mo.—The object of this in-
vention is to construct springs for carriages, wagons, and other wheeled
vehicles, so that the same may be ot equal service for heavy and light
oads. The invention consists in forming a spring of one continuous piece
of steel,in three layers, the layers being so formed as to constitute to a
certain extent, separate, independent springs.

‘WiRre FILE FOR BILLs ETc.—F. C. Senseman, Philadelphia, Pa.—Thisin-
vention has forits object to construct a file for bills, letters, etc., in such a
manner that any one bill or letter can be reached and removed without re-
quiringthe separate removal and re-attachment of all those above it. The
invention consists in the combination of a wire file with a tubular slotted
holder, the parts being so arranged that the wire can be withdrawn with
some of the bills, leaving the remainder on the holder.

GRATE FOR FURNACE.—William Kearney, Belleville, N.J.—This inven-
tion relates to a new manner of strengthening and braging fire grates for
boilers and furnaces of all kinds. The invention consists in a novel con-
struction of brace, with a view of preventing longitudinal or transverse
shrinkage of the grate.

VEGETABLE CUTTER.—John Lusher, LaPorte, Ind.—This invention re-
lates to a new apparatus for slicing vegetables, such as potatoes, turnips,
etc.,into pieces of suitable thickness. The invention consistsin construct-
ing the cutting edges of a vegetable slicer by the turned out edges of slots
that are formed through sheet metal plates.

CAKE PANs.—J.H. Smith, Brooklyn, N. Y.—This invention relates to im-
provements in cake pans, and consists in improvements in the manufacture
of cake pans, whereby a press stamped octagonal pan, with nearly vertical
sides, is produced from a disk of sheet metal.

PASSENGER-CAR REGISTER.—John Rhoads, Harrisburg, Pa.—This inyen-
tion relates to improvements inapparatus for registering the number of
passengers entering street cars or other vehicles, and consists in an ar-
rangeme¢nt of the doors on vertical pivots, to be revolved a part of a revo-
lution by each person entering, and move a register, the said doors being
provided with means to prevent moving too far, and to prevent turning
backward—the door at one end being arranged for the entrance, and the
one at the other end for the exit of the passengers.

CoFFEE MILL.—John C. Milligan, Brooklyn, N. Y.—This invention re-
lates to improvements in coffee mills of the class known as box mills, and
consists in the arrangement of the nut-holding dog and spring, with the
handle detachably connected to the top of the spindle, and with the nut
thereon foradjusting the spindle for grinding fine or course, the said ar-
rangement being intended to facilitate the adjustment,‘ and to admit of
readily detaching the handle for packing.

ACTION FOR STOrS ON CABINET ORGANS, ETC.—H. A. Clifford, Rockville,
Conn.—This invention has for its object to furnish an improved attach-
ment for cabinet organs and other suitable instruments which shall be so
constructed that the whole power of the instrument can be brought on in-
stantly by a slight movement of the knee, thus preventing any break in the
music caused by delay in drawing the stops, and which will enable the
power to be thrown off by another slight movement Ofﬂ.le knee.

DI11'CHING MACHINE.—A. J. Stephens, Milford, I1l.—This invention has for
its object to furnish an improved machine for forming open ditches which
shall be so constructed as to enable a ditch to be opened of any desired
depth and breadth, leaving the ditch so formed that a team may be conven-
ently driven across it when desired.

ADJUSTABLE LINK.—A. J. Dexter, North Foster, R. .—This invention
has for its object to furnish an improved adjustable I'n& which shall be so
constructed and arranged that it may be attached to and detached from its
place conveniently and easily, and which when attached will be strong,
durable, and not liable to become accidentally detached.

CORN AND COTTON CULTIVATING PLow.—W.R. Blanchard, Hertford, N.
C.—This invention has for its object to furnish a simple, convenient, and
effective plow for cultivating corn, cotton, and other plants,which will do
its work well and thoroughly, and may be easily adjusted for cultivating
different sized plants.

SIFTING MACHINE.—George Sidey, Brooklyn, N. Y.—This invention re-
lates to a new and useful improvement in machines for sifting, more espec-
ially intended for sifting paints, but applicable to other substances, and
consists in a reel with revolving rollers thereon operating in a suitably
constructed box with a circular bottom formed of wire gauze or wire
cloth.

TuBE WELLS.—S. 8. Ayers, Plainfield, N. J.—This invention has for its ob-
ject to furnish an improved drive well which shall be so constructed and
arranged as to prevent the well from being choked up with sand or gravel,
and which will enable the tube to force its way through slaty rocks or
8oils.

PROCESS FOR MANUFACTURING PURE CARBONATE OF PoTasH.—C. F.
Moll. Kenton, Ohio.—This invention relates to a new and useful improve-
ment in a process for manufacturing the granulated carbonate of potash.
more genera'ly known in commerce as pearlash.

CorToN SEED PLANTER.—T. C. Garlington, Chambers Court House, Ala.
—Thisinvention relates 14 a new cotton seed planter in which a vertical

screw is employed within a hopper for gradually and steadily feeding seed
to the ground.

TRACTION AND LocoMoTIVE ENcINES.—J. K. Lake, Chicago, I1l.—This in-
vention relates to improvements in traction engines. The first part relates
o the mode oflapplying the power and varying the speed of the driving
wheels relatively to the engines, and consists in the employment with the
driving axle to which the propelling engices are connected and with the
driving wheels which are fitted loosely thereon, of friction clutches for
making or breaking the connection with the engines, and in connection
therewith, it consists in the employment of a secondary set of driving and
auxiliary supporting wheels, of smaller diameter than the first. geared
down by means of belts, chains, or,it may be, gear wheels, working on
oose drivers on the main driving axle, to be connected therewithfor trans-
mitting motion, also by ftiction clutches, the said secondary set of wheels
being mounted on the framein supports, wherein they may be vertically
adjusted, so as to shift the burden of the carriagefrom the primary to the
secondary set, or vice versa, withoutinterrup’ing tue forward motion of the
carriage. Theinvention also comprises several other important improve-
ments relating to the construction and arrangement of the operating gear.

SAWING MACHINE.—L A. Elston, Elston Station, Mo.—This inventionre.
lates to a new sawing machine, which is so constructed that it can saw hori-
zontally as well as vertically, through trees or logs of suitable thickness,
and which can be adjusted to saw at any suitable hight and in any desired
position.

PROCESS OF SEPARATING FIBERS FROM CRUSHED COTTON SEED. -Jules
Duval, New Orleans, La.—This invention relates to a new process by which
an entire separation is effected of the fiber which adheres to the hull of the
cotton seed aftersaid seed has been crushed,in the production of the oil
knowil as cottop seed oil.

FaAUCET.—H. B. Tiffany, Medina, Ohio.—This invention relates to improve-
ments in faicets,and consists in a combination with the hollow plug,
through which the liquid is discharged, of a turning plate and operating
devices therefor, to cover the hole at the end when the plug is closed, to
prevent flies and other insects from entering (being attracted by the liquid)
and being washed out with the liquid into the vessel receiving it when the
faucet is opened.

CAKE PaNn.—J. H. Smith, Brooklyn, N. Y.—This invention relates to im-
provements in pans for baking cakes, the shells of which are made in one
piece of sheet metal, and with spiral corrugations, the grooves and ribs of
which extend from the top, or near the top, to near the center, at the bot-
tom, and the invention consistsin an improved article of this character,
formed by being struck up in dies, the shell being made in one piece.

GRAIN DELIVERER.—Franklin B. Isett, Hollidaysburg, Pa.—This inven-
tion relates to improvements in grain-delivering attachments for reaping
machineg, and consists in a combination with a grain-receiving platform or
apron, on which the cut grain falls,oris delivered by a raker, of a pair of
vibrating racks, a receiving and binding table,and certain operating gear
for working the racks, so arranged that the said racks will, automatically,
take the grain from the platform and deliver it on the table in gavels for
binding.

CUT-OFF FOR ELECTRO-MAGNETIC INSTRUMENT.—F. M. Perry, Barton, Vt.
—Thisinventionrelates to improvements in cut-off apparatus for electro-
magnetic instruments, and consists in a platinum point, mounted on a line,
pivoted adjustably to the brass plate of the relay, or machine, by means of
a yoke and set screw, so arranged that the wire may be attached and the
point may be adjusted relatively to the armature, without taking the ma-
chine out of circuit.

EXCAVATING MACHINE.—John A. Bailey, Detroit, Mich.—This invention
relates to improvements in excavating machines, and consists in a combi-
nat.on with the horizontally-revolving platform for turning the scoop and
the pivot thereof, of cylinders and pistons,so arranged that the turning
may be effected by water,or other liuids,or air pumped or otherwise forced
into the cylinders, and acting on the pistons. The invention also consists
in a combination with the scoop, and the pistons and cylinders heretofore
used for working the scoop, of other pistons and cylinders, arranged to aid
in forcing the scoop into the earth; also, for turning the scoop on its axis
while filling, and for discharging it; and the invention also consists in an
improved arrangement of tripping and closing apparatus for the bottom of
the scoop, made to open and dicharge thereat.

WIND WHEEL.—J. C. Coleman and Geo. Strayer, Clinton, Kansas.—This
invention relates to improvements in horizontally-revolving wind wheels,
and consists in an improved arrangement, at the ends of horizontal arms,
on a verticalshaft, of pairs of vanes,one above and the other below the said
arms, and hinged to swing vertically in frames, and hinged to swing hori-
zontally on vertical rods, supported in the arms, the said frames being at-
tached by rods to springson the next armsbehind, to resist the action of
the wind, and the vanes being connected by cords to weights rising and
falling near the shaft to hold them against the action of the wind, and to
allow them toriseand present lesssurface thereto when it blows too strong.
The arrangement is such, that the vanes are held diagonally on the return-
ing side, 80 as to obtain a reactionary effect of the wind, while it is acting
directly on the other side.

ANIMAL TRAP.—Samuel Arnold, Silver Springs, Wilson County, Tenn.—
This invention relates to an improvement in trapsfor catching rats and
other animals.

JOINT FOR ToNGS, Er¢.—W. E. Clark, Troy, N. Y.—This invention relates
to a new joint forice and other tongs, and similar devices, being particu-
larly adapted to tongs made of wire,although it may also be used onarticles
made of different material.

FoLpING CHAIR.—Asahel C. Boyd, Worcester, Mass.—This invention
relates to certain improvements in folding chairs whose front legs ex-
tend upward, and are jointed at their upper ends to the chair-back. The
invention consistsin the combination of the seat and longitudinally-slotted
back legs, with the side posts of the chair-back, provided near their lower
extremities with pins which enter the slots in the back legs; also in the
combination of the above with the jointed ones with bars, whereby when
the chairis folded together, the back may slide upward in the slots of the
legs, and, by means of the connecting bars,raise the chair-bottom until it
becomes parallel with, and stands in close proximity to, the back; and
when the ¢chairis opened, the back may slide downward in the slots in the
legs, and, by means of the connecting bars, draw the chair-bottom down-
ward into a horizontal position.

CEPHALIC METER.,—Horace Bonham, Philadelphia, Pa.—This invention
consists of a band of lead or such other material as can be readily bent to
conform to the shape of the head, and such as retains any form which may
be givenit; such band being covered with leather, and combined with a
socket furnished with a set screw, and attached to one end of the band,
and with a graduated tongue fastened to the other end of the band, which
tongue enters the socket, and may be clamped therein by the set screw, so
as to retain the measurements after they have been obtained.

WASHING MACHINE.—Jeremiah A. Morelock, Silver Run, Md.—This in-
vention consistsin a box with a corrugated or furrowed bottom, combined
with a rubber having a vertical slot in each of its side plates, and a crank-
shaft., whose offsetts pass through said slots, and which is supported in
the sides of the box ; the rotation of the shaft causing the rubber to slide
back and forth owing to the pressure of the offsets alternately against each
side of the slots; the rubber being provided with feet for turning over
the clothes.

‘WaaoN SEAT.—R. 0. Knowles, Coolville, Ohio.—This invention consists
ot a perforated metal plate attached to the upper surface of one side of a
wagon body,combined with a wagon seat, furnished with clasps for em-
bracing said plates, and with a spring-pin for fastening the seat at any de-
sired p‘c':int on the plates.

STAND AND WAITER.—George Gill, Taunton, Mass.—This invention re-
latesto a waiter combined with a stand for holding water pitchers, or other
vessels that require to be inclined in order to discharge their contents, the
stand being therefore provided with a swinging frame in which the vessel
is placed; said improvements consisting mainly in details of construction,
and the addition of wings to the waiter for the purpose of increasing its
capacity.

SPOON, CUP, AND BELL.—Thomas Leach, Taunton, Mass.—This invention
consists in providing a call bell of that class in which the tongue ig driven
against the sounder by the operation of a spring, with a threaaed bolt pro-
jecting from the top of the sounder,and forming a stem upon which a cup
of any sort may be screwed.

HAY LIFTER.—William H. Misner and G. E. Marker, Heyworth, Ili.—
This invention relates to new and userul improvements in machines for
gathering hay from the swathe and conveying it to the stack; and it
consists of a three-wheeled carriage with a rake mounted on the axle
of the two wheels which are arranged in advance of the other, by which
the machine is guided, the horses being hitched between the rear and
front wheels, on each :ide of the connecting bar, over which the long
arm of alever projects rearward, which lever is arranged to vibrate the
ralze and rake support, to lift the hay when gathered from the swathe to
carry it away.

GRAIN BINDER.—W. H. Payne, Janesville, Wis.—This invention relates to
improvements in machinesfor attachment to harvesters for receiving the
grainfrom the apron, separating it into gavels, and binding the said gavels,
and it consists in the combination on a horizontal shaft, and working be-
neath a shield open at the top to admit the grain thereto, of .two or more
sets of securing and holding arms, and two or more compressing arms, ar-
ranged to receive the grain, separate it into gavels, move it to the place
forthe action of the binding head, or twister, and compress and hold it
while binding, at which time another set of receiving arms is brought to
the place of receiving for the next gavel, the separating and compressing
arms being arranged to hold and guide the wire supplied mainly from one

. stde and suspended across the receiver, placed so that the grain being
" delivered to the receiving arms will drop upon it.
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HARVESTER.—Isaac H. Palmer, Lodi, Wis.—This invention consists in
an inclined platform, so placed in a harvester frame as to conduct the cut
grain from the sickle to the tilting table, in combination with a spring
rake head on the revolving reel, which, pressing upon the platform, as it is
drawn over it, allows more of the cut grain to slipunder it as it ascends the
platform.

Official List of Latents.
Issued by the United States Patent Office

FOR THE WEEK ENDING August 2, 1870.

Reported Officially for the Scientific American

SCHEDULE OF PATENT OFFICE FEES
Oneach caveat.....coeeueenseens
On filing each application for a
On issum$ each orlginal Patent..
On appeal to Commissioner of Pa;
On application for Reissue.
On application for Extensio:
On granting the Extension.
On filing a Disclaimer
On an application for Design (three and a half years).
On an application for Design (seven years)......

On an application for Design (fourteen years)......coceeeeuesenee

In addition to which there are some small revenue-stamp taxes.
of Canada and Nova scotia pay $500 on applicasion.

$
Residents

For copy of Claim of any Patent 1ssued withan 30 years. 81
A sketcl;oyf{om the wifadel or drawing, relating to such po:
as the (&'labiné caver;‘li, rrm. .. PRI, .81
upward, but usually at the p: -
The fu%DSpeci'ﬂcation of any patent issued since Nov.20,1866, at which time the
Patent Ofiice commenced brinting them. .. ..8$1°25
Official Copiesof Drawingsol any patent issued since 1336, an supply at
@ reasonable cost, the price depending upon the amount of labor involved and
the number of views. )
Fullinformation, as to price of drawngs, in each case, maw be had by address-

ing Patent Solicitors, No. 37 Park Zow, New York

105,877.—PAPER Bag.—Alfred Adams, Chagrin Falls, Ohio.
105878 —TwWINE AND THREAD CUTTER.- S. Adams,
Providence, R. 1., assignor to T. B. Doolittle, Bridgeport, Conn.
105.879.—GaNG PLOW.—John Alloways (assignor to himself
and W. Cummings) Decatur, IlL i .
105,880.—ANIMAL TRaP.—Samuel Arnold, Silver Springs,

Tenn.
105.§§T.—PEAT MacHINE—Aime N. N. Aubin, Portland,

Conr.
105,882.—TuBE WELL.—S. S. Ayres (assignor to himself and
Abram Sebring), Plainfield, N. J. . .
105,%83.—EXCAVATING MACHINE—John A. Bailey, Detroit,
M.ch., assignor to_himself, L. E. Webb, Joseph Lederle, Anthony
Lederle, and John H. Wells.

105,884.—PREPARATION OF PAPER SToCK. — H. M. Baker,
‘Washington, D. C., assignor to JoLn M: Sn}it.h, Brooklyn, N. Y
105.885.—BEDSTEAD AND CoT.—Virginia L. Baker, Richmond,

105Y83.86.—STEAM HeATER.—William C. Baker, New York

city.

105,8%7.——-MOLDS FOR CASTING MACKEREL J1as.—Greenleaf
Bassett, Taunton, Mass.

105,888.—SLIDING DOOR FOR
Bassler, Galesburg, Ill.

10%,889.—MANUFACTURE OF ARTIFICIAL STONE—Wm. A.
Battersby. Brooklyn, N. Y.

105,890.—BALL VALVE FOR INJECTING AIR.—J. B. Bennett,
Brooklyn, N. Y., assignor to himseif and E. S. Bennett, New York city
Antedated July 19, 1870.

105,891.—WooL-DRYER.—L 8. Blake, Racine, Wis.

105.892.—COorRN AND CorTON CULTIVATING PLOow.—Wm. R
Blanchard, Hertford, N. C. . .

105,893.—STIRRUP.—A. H. Blossom, Miamisburg, Ohio.

105.894.—PAPER-CUTTING MACHINE. — John Bole, Grand
Rapids, Mich.

105.895.—HEAD-MEASURE FOR HATTERS.—Horace Bonham,
Philadelphia, Pa.

105.896.—HoLLow ATUGUR.— Charles 8. Bonney, Syracuse,

RAILWAY-Box Cans.—John

N.Y.

105,897.—DEVICE FOR RIVETING.—Samuei L. Bower, Auburn
N. Y.

105,898.—FoLpiNg CHAIR.—A. C. Boyd (assignor to E. W.

Vaill), Worcester. Mass.

105,899.—WHIFFLETREE TRACE Hoor.—C. C. Bradley,
Brodhead, Wis., and B. F. Upson, Rockford, I1l.

105 900.—ATTACHING CaPS TO Basgs OF BELL LEVERS.—
E. W. Brettell, Elizabeth, N. J. .

105,901.—Eee¢ HOoLDER —Adna Brown, Springfield, Vt.

105,902.—GRADING AND Dircine Prow.—S. N. Caldwell,
Pilot Grove, assignor to himself and William Burton, Newton county

Ind.
105,?)03.—FOLDING CHAIR.—Walter E. Cameron, Taunton,

Mass. )
105,904.—CourLING FOR WHEEL FELLIES.—Chandler Cheney
(assignor for one half to Wm. Nash), Milford, Mass. Antedated July 27

1870.
105,9‘05.—COMBINED SwirT AND REEL—C. H. Clark, Pitts-

field, Me.

105,906.—BrT Stock.—C. H. Clark, Pittsfield, Me.

105,907.—BRANCH ATTACHMENT FOR WATER TuUBES.—J. S.
Clark, Philadelphia, Pa.

105,908.—JoiNT FOR Tongs, ETc.—W. E. Clark (assignor to
Mary E. Dean), Troy. N. Y.

105,905.—ST0P ACTION FOR CABINET ORGANS, ETC.—H. A.
Clifford, Rockville, Conn.

105,910.—SAwiNG MACHINE:—Wm. M. Cochran, Indianapolis,

Ind.
105.1&1)11.—EXTENSION GAs FixTurRe. — H. Coester, New

York city.
105,912.—MACHINE FOR SECURING SHEET-METAL LINING IN
PuMp STOCKsS.—N. T. Coftin, Knightstown, Ind.

105,913.—Pump VALVE. — Nathan T. Coffin, Knightstown,

Ind.
105,914.—CHIGNON.—M. M. Cohen, Boston, Mass.
105,915.—WiNnD WHEEL.—J. C. Coleman and George Strayer,
Clinton. Kansas.
105,916.—CouasH SIRUP.—John Conzleman, St. Louis, Mo.
105,917.—HORSE-COLLAR CapP.—Dexter Curtis, Chicago, Ill.
105,918.—SHUTTER-W ORKER.—George L. Danforth, Lebanon.

N.H.
105,919.—Toor HANDLE.—John B. Davids, New York city.
105,920.—SEED HARVESTER.—Fredericke Decker, Delaware,

Ohio.
105,921 —ADIUSTABLE LINK.—A. J. Dexter, North Foster,

R.1.
105,922. —FRAME FOR POTATO DIGGERS AND SHOVEL PLOwsS.
—James Millen Dick (assignor to himself and Wm. H. Albro), Buffalo

N.Y. .

105,923.—PROCESS FOR SEPARATING FIBERS FROM COTTON
SEED.—Jules Duval, New Orleans, La., asgignor to himself, R. T. Sprague,
Boston, Mass., and C. D. Sprague, New York city.

105,924.—M ACHINERY FOR THE MANUFACTURE OF ICE—W .
T. Duval,‘Georgetown, D.C.

105,925.—3T0oP-PLATE FOR HYDRANTS.—James C. Eastman,
Nashua, N. H. -

105,926.—WHEEL HuB.—William F. Ehlers, Pottsville, Pa.

105,927.—C OTHES LINE FASTENER.—E. K. Elliott, Cuyahogs
Falls, Ohio, and Uri J. Baxter, Washington. D. C.

105 928.—SAWING MACHINE.—J. A. Elston,. Elston Station

Mo.
105,929.—TURBINE WATER WHEEL.—Enos Emerson, Smith

port, Pa.

105,980.—TRAVERSING MACHINE.— Valentine Foland, Indian-
apolis, Ind.

105,531.—BOA’I‘ DETACHING APPARATUS.—James Foster, Jr.
Camden, N. J.

105,932.—MODE OF OPERATING SEWING AND OTHER MA
cHINES.—S. C. Foster, New York city.

105,933.—Sopa FounTaIN.—E. M. Fowler, Washington, D.C.,
assignor to himself and Andrew McCallom.

105,934.—MODE OF AND DEVICE FOR MAKING GGASKETS FOR
STEAM PACKING.—M. C. Gardner, Rochester, N. Y.

105,935.—CorToN SEED PLANTER.—T. C. Garlington, Cham
bers Court House, Ala.
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105,936.—REED MusIcAL INSTRUMENT.—Wm. H. Gerrish, | 106,018.—AccorDEON.—Carl F. Zimmermann, Philadelphia,

Boston, Mass.

105,937.—DEVICE FOR TRANSMITTING ROTARY MoTroN.—H.
J. Hancock.New York city.

105,988.—I1AT AND Cap HoLDER AND- BrRACKkET.—John R.
Hartmann and Martan Kais, Peoria. I1l. Antedated July 28, 1870.

105,939.— WHEELBARROW WHEEL.—Geo. Harris, Weedsport,
Ly

LY.
105,940.—LAaMP SHADE.—Andrew W. Haskell, Boston, Mass.
105,941.—D1rRECT-ACTING COMPOUND ENGINE.—W. M. Hen-
derson, Philadelphia, Pa.
105,942 —GRATE BarR.—Mark Hodgson, East Saginaw, Mich.
Antedated July 19, 1870.
105,943.—PADDLE WHEEL—William H. Holland," Boston,

Mass.
195,944.—TrRACE BuckLE.—Alfred Henry Hopson, Taylorville,

1.

105,945.~-GRAIN-"TTIRASIIING AND CLOVER-HULLING MACIIINE.
—Monroc Hubbell, Reynoldsville, N. Y.

105,946.—BINDING ATTACHMENT FOR HARVESTERS.—F. B.
Isett, Hollidaysburg, Pa.

105,947, —EAVES-TROUGH HANGER.—J. J. Kauffman, Ashland,
Ohio.

105,948.—GRATE BAR.—Wm. Kearney, Bellevill, N. J.

105,949.—BUcKsAwW FraAME.—George R. Kimball,Middletown,

N. Y.

105,950.—MACHINE FOR ROLLING METALS.—Andrew Klo-
man, Pittsburgh, Pa.

105,951.—MECHANICAL MOTION.--Andrew Kloman,Pittsburgh,
Pa.

105.952.—IRON-ROLLING MiLL.—Anthony D. Kloman, Pitts-

burgh, Pa.

105,958.—FLUTING AND SADIRON.—M. H. Knapp, Bay City,
Mich.

105,954.—WATER-PIPE MoLD. — Henry Knight, Brooklyn,
N.Y

105,955.—SLIDING WAGON SEAT.—Richmond O. Knowles,
Coolyville, Ohio.

105,956.—TrRaCcTION ENGINE.—James K. Lake, Chicago, I1l.

105,957.—RouND ComB.—George T. Lincoln, Providence,
R. 1

V. 1.
105,958.—VEGETABLE CUTTER.—John Lusher, La Porte, Ind.
105,959.—REFRIGEnA’l‘ou.—William B. Mason, Boston, Mass.
105,960.—MANUFACTURE OF CARPET ILaNING.—W. A. Mau-
ran, Providence, R. 1.

105,961.—SEWING MACIHINE.—John N. McLean, Philadelphia,

Pa.

105,962.—RA1LwaY Rarn.—Fenton A. Meredith, Mount Airy,
Md.

105 .963.— ¥y Trap.—Modest Merk, Rochester, N. Y.

105,964.—MEANS FOr COMMUNICATING MOTION TO MACHINE-
ry.—C. H. Miller. Buffalo, N. Y., assignor to himself and Emory Cum-
mings, New Yorkcity. . .

105,965.—CAR-SEAT Lock.—Ezra Miller, New York city.

105,966.—CoFrEE MiLL.—John C. Milligan, Brooklyn, N. Y.

105,967 —HAY Raxe.—W. H. Misner and G. E. Marker, Hey-
worth, Ill. Anteaated July 22, 1870.

105,968.—MANUFACTURE OF PURE CARBONATE OF POTASH.—
C. ¥. Moll, Kenton, Ohio. .

105,969.—W AsHING MACHINE.—Jeremiah A. Morelock, Silver
Run, Md.

105,970.—CArR CoupPLING.—Anthony T. Morgan, Pottsville,

Pa.

105,971.—APPARATUS FOR AUTOMATICALLY REGULATING THE
FLOW OF GAS UsED TN_HEATING VULCANIZERS, ETC.—J. M. Osgood (as-
signor to himselt and Flagg & Osgood), Somerville, Mass.

105,972.—MusicaL Box.—Amedee Paillard, St. Croix, Switzer-
land, assignor to M. I. Puillard & Co., New York city.

105,973.—HARVESTER.—I. H. Palmer, Lodi, Wis.

105,974.—GRAIN BINDER.—William H. Payne, Janesville,

Wis.

105,975.—CuT-0FF FOR RELAYS AND OTHER ELECTRO-MAG-
NETIC INSTRUMENTS.—F. M. Perry, Barton, Vt.

105,976.—SasH HoLperR.—W. E. Phelps, Elmwood, I11.

105,977 —LUBRICATING APPARATUS FOR AXLE AND JOURNAL
Boxes.—J.B.G.M. F. Piret, Paris, France.

105,978.—-EYELETS FOR FASTENING BUTTONS.—S. M. Porter,
New York city.’

105,979.—URINAL ATTACHMENT TO A BED.—Daniel Price,
Lockport,N. Y.

105,980.—P ASSENGER REGISTER FOR VEHICLES.—-John Rhoads
(assignor to himself and W. H. Harrison), Harrisburg, Pa.

105,981 —MACHINE FOR PRESSING AND SHEETING TOBACCO.—
(ﬁle(;)rge W.Rucker, Oswald C. Swan, and Thomas W. Rucker, St. Louis,

105,982.—WINDLAsS.—Albert Russell, Newburyport, Mass.

105,983.—BOAT-DETACHING APPARATUS.—W. 8. Ryerson,Geo.
Siancliff, and O. T. McIntosh (assignors to themselves, S. G. Tripp, and
Chas. Chambers). New York city.

105.984.—ADJUSTABLE RaiLway Truck.—A. V. Sanford,
Union Center, N. Y.

105,985.—Tor ProP FOIR CARRIAGES.—Anson Searls, Newark,
N.J. Antedated July 21, 1870.

105,986.—VALVE FOR STEAM ENGINEs.—William C. Selden,

Brooklyn, N. Y., assignor to himself and Adam Carr, Paterson, N. J. An-
tedated July 19, 1870.

105,987.—PAPER FILE.—F. C. Senseman (assignor to himself
A. E. Stcel), Philadelphia, Pa.
105.988.—FENCE PosT.—Charles J. Shuttleworth, Springville,

N.Y. .

105,989.—S1rTING MACHINE.—G. Sidey, Brooklyn, N. Y.

105,990.—INTERFERING PAD FOR HORSES.—John Smith, Bos]
ton, Mass.

105.991.—CaAKE PAN.—J. H. Smith, Brooklyn, N. Y.

105,992.—CAKE PAN.—J. H. Smith, Brooklyn, N. Y.

1051993.1\1—31;/[ETALLIC CHAIR SEAT.—Silas Allen Snyder,Claren-
don, N.Y.

105,994.—APPARATUS FOR CARBURETING AIR.—J. F. Spence,
Brooklyn, N. Y.

105,995.—D1TcHING MACHINE—Andrew J. Stephens, Milford,

111,
105,996.—APPARATUS FOR CUTTING GRASS UNDER WATER.
—P. J. Stone, Athens, Pa.

105,997.—PLANING MACHINE. — William Teal, Rochester,

N. Y.
105,998 —MACHINE FOR CUSHIONING AND VENTILATING
LEATITER.—Edwin Thomas, Philadelphia, Pa.

105,999.—SmuT MiLL.—W. C. Thompson, Williamson county,

Tenn.

106,000.—Favcer.—H. B. Tiffany, Medina, Ohio.

106,001.—RATLWAY CAR WHEEL.—Fred’k H. Trevithick, Jr.,
New Yorlkcity.

106,002.—AuToMATIC FIRE EXTINGUISHER FOR RAILROAD
CARs, Erc.—William P.Van Deursenand William C. Davis, Cincinnati,

Ohio.
106,003.—SULKY PLow.—J. L. Van ®order, Sidney, Ohio.
106,004.—CoMBINED HARROW, CULTIVATOR, WHEELBARROW,
'Am;ij);—J. R. Wagner, Manada Hill, Pa.
106,005.—CARRIAGE SPRING.—Robert 1. Walker, Dresden,

Mo.
106,006.—SAW TABLE FOR SAWING IRREGULAR Forms.—G.

A. Watkins, Cavendish, Vt., assignor to himself and C. S. Greenwood
Gardner, Mass.

106,007.—FAUCET OR TAP.—Abel L. Webster, New York

city.
106,008.—DEVICE FOR DRAWING LIQUIDS BY COMPRESSED
Ati.—A. L. Webster, New York city.
106,009.—HAIR PIN.—Wm. Wickersham, Boston, Mass.
106,010.—MEANS OF ATTACHING THE SOLES TO BOOTS AND
S11oes.—Wm. Wickersham, Boston, Mass.
106.011.—WIRE-DRIVING MACHING FoR MANUFACTURING
Boors AND STOES.—Wm. Wickersham, Boston, Mass,
106,012.—MANUFACTURE OF BooTs AND Siomns.—William
Wickersham, Boston, Mass.
106.018.—~Boor AND SHOE.—William Wickersham, Boston,

Maus,

106,014 —SrAVE-JOINTING MACHINE.—William Widdowson,
rochester,N. Y.

106,0115.—SPIKE DrAwER.—Benjamin B. Wood, Negaunee,
Mich.

106,016.—LAP BoARD FOR DRESS MAKEKRS.—R. L. Woodbury, |

T.exington, Mass.

106,)17.—~STOCKING, — Ferdinand Woedward, Sacramento,

Cal.

Pa.
106,019.—PRESERVING AND DHELIVERING BEER, ALE, ETC.,
4\:);“]()‘111,\(};1', BYMEANS OF CARBONIC Acip GAs.—~Theodore Ahrens,Louis-
‘ 106,020.—BEER FAUCET.—Theodore Ahrens, Louisville, Ky.
106,021.—BroomM, ETc.—James H.Anderson, Terre Haute, Ind.
} 106,022.—CorroN PrckEr.—William Apperly, Louisville, Ky.
1106,028.—BuNa.—J. F. Applegate, New Albany, Ind.
106,024.—FaBric FOR HEAD CoVERING.—Eugene Arnheim,
New York city.
106,0215:—KNITTING MAcmINE.—V. G. Arnold, Providence,

R 1.

106,026.—MACHINE FOR MANUFACTURING NEEDLES.—J. B.
Blanchard, Boston, Mass.

106,027.—Cooking RaNGE.—Daniel Bosworth (assignor to J.
L. Mott), New York city. )

106,028.—SrrINe Bep Borrom.—S. M. Brooks (assignor to
himself and C. G. Thompson), Memphis, Tenn.

029.— W AsHING MACHINE.—Daniel Broy, Quincy, I11.
106,030.—BooT AND SHOE.—Andrew Burke, New York city.
106,031.—CABLE SToPPER.—E. R. Cheney, Boston, Mass.,

and John J. Emery, Owl’s Head, Me.
106,032.—SEwWING MACHINE.—John V. Coon, Elyria, Ohio.
105,033.—HANDLE FOR CHILDREN’S CARRIAGES AND PER-
AMBULATORS.—W. E. Crandall, New York city.
106.034.—CoRN PLANTER.—J. W. Crume, Troy, Mo.
106ﬁ035.—FENCE PosT. — Samuel A. Darrach, Newburgh,

LY.
106,036.—CoRrRK SCREW.—Walter Dickson, Albany, N. Y.
106,037.—TrACE HOLDER FOR HARNESS.—R. M. Dill, Mor-

gantown, Ind.

106,038.—Loom TEMPLE,—W. Whitney Dutcher, Hopedale,

Mass.
106,039.—WHEEL CULTIVATOR.—J. Eshleman (assignor to
himself and L. E. Miller), Canaan Centre, Ohio.
106,040.—PORTABLE COOKING STOVE. — Edward Evans,
Philadelphia, Pa.
106,041.—P1PE CouPLING.—Louis Alex. " Farjon, Brussels,
Belgium,
106,042.—SEED MARKER.—S. D. Fisher, Normal, I11.
106,043.—SNAP Hook.—-J. A. Fletcher, Eyota, Minn.
106.044.—BripLE Brt.—Masculine Foreacre, New Harrisburg,

Ohio.
106,045.—RO1.LER SKATE.—J. A. Fremon and J. H. Carkeet,
Montgomery, Ala.
106 046.—IHHARROW.—August Friedemann, Waverly, Iowa.
106,047.—MACHINE ¥FOR SEPARATING MINERAL AND FOsSIL
SunsTANCES.—Robert George. Denver City,Colorado Territory.
106,048.—MACHINE FOR SEPARATING AND CONCENTRATING

ORKS AND OTHER_ MATERIALS OF DIFFERENT SPECIFIC GRAVITIES.—R.
George, Denver City, Colorado Territory.

106,049.-~—APPARATUS FOR SEPARATING AND CONCENTRATING
ORrES.—Robert George, Denver City, Colorado Territory,

105,050.—CARRIAGE JACK.—A. R. Giles, Adams, N, Y.
106,051.—STAND AND WAITER. — George (fill, Taunton,

Mass.
106,052.—CAR BrRAKE.—F. A. Goodman. Omaha, Neb.
106,053.—LUBRICATING CoMPOUND.—H. Grogan, Flatbush,

N. Y.

106,054.—LimMe K1inN.—P. J. Gerbault-Guichard, St. Berthe-
vin-le-Laval, France.

106,055.—COMBINED SEEDER AND CULTIVATOR.—H. Haines,
Cedarville. I1L

106,056.—ELEVATED RATLWAY.—Jas. M. Hannahs, Chicago,

11l

106,057.—CAR CouPLiNG.—John B. Hards and Wm. Hodnett,
Chicago, Il

106,058.—PeTAT1® Diccrr.—Uriah R. Harlow, Farmersville,

Cal.

106,059.—PORTABLE STOVE.—M. S. Harsha and W. M. Van
Nortwick, Batavia, Ill.

106,060.—STEAM FORMER FOR SHAPING AND FINISHING COR-

sETs.—Charles Hepstonstall (assignor to himself and Pardon M. Stone),
Providence,.R.

1.
106,061.—Rorary Pumpr.—R. A. Hornings-Lenark, 1l
100,0((132.—TILE MaciNeE—John B. Hughes, Terre Haute,

Ind.

106,063.—ROLLING MrLL—D.1.J ones, Newburg, Ohio.

106,064.—CroD FENDER FOR PLOows.—Wm. B. Kidder, Pike
township, Ind.

106,065.—MODE OF ATTACHING LLOOKING-GLASS FRAMES TO
BﬁriI;Ei\,'gs.—Cheney Kilburn (assignor to Kilburn & Gates), Philadel-
phia, Pa.

106,066.—Cur AND BELL.—Thomas Leach (assignor to H. G.
Reed, George Brabrook, and H. H. Fish), Taunton, Mass.

106,067.—COMBINED CHAIR AND STEP-LADDER.—August
Liesche, Syracuse, N. Y. e

106,068.—MANUFAC1I'URE OF IMITATION BRAIDS, TRIMMINGS,
ETc.—Henry Loewenberg, New York city.

106,069.—SPRING FOR BEDS, SorFAs, ETc.—William Lord,
San Francisco, Cal.

106,070.—Gas HEATER.—John Lundgren,"New York city.

106,071.—MACHINE FOR GRINDING HAND-SAW BLADES.—D.
M. Mefford, Norwalk, Ohio.

106,072, —Pumr.—C. L. Merrill, Watertown, N. Y.

106,073.—MANUFACTURE OF BLADES OF POCKET CUTLERY.—
‘W. H. Miller and G. W.Miller, Meriden, Conn.

106,074.—BED Borrom.—L. L. Newman, East Saginaw, Mich.

106,075.—BaLING Priss.—G. W. Nutter, Santa Cruz, Cal.,
assienor to himself and Charles Keeton.

106,076.—CoAcH CLEANING SPONGE.—IL. D. Ohlsen, Chicago,

11l
106.077.—P1PE BonriNg MACIINE.—T. W. Purcell, Fond Du

Lac, Wis.

106.078.—MoT1vE POWER ENGINE.—James Robertson, Glas-
gow, Scotland.

106,079.—CHURN.—J. R. Sapp, Danviile, Ohio.

106,080.—PHOTOGRAPHIC PRINT CUTTING APPARATUS-—T.
M. Saurman, Norristown, Pa.

106,081.—REGULATOR FOR SPIRIT METERS.—Louis Schulze,
Louisville, Ky.

106,082.—UMBRELLA.—Nathaniel Sehner (assignor to him-
self, J. F. Keller, and Abraham Huffner), Hagerstown, Md.

106,083.—BREECH-LOADING FIRE-ARM.—T. D. Simpson, G.
B. Gray, and J. H. Romans, Mount Vernon, Ohio.

106,084.—Two HorsE EQuALizER.—Z. B. Sims, Bonham,

Texas.

106,085.—TARNING.—J. JH. Slocum and G. F. Turner, Fay-
ctte, Maine.

105.086.—MANUFACTURE OF CARRIAGE AXLES.—A. E. Smith,
Bronxville, N. Y.

106,087.—Hay TEDDER.—F. R. Smith, Ilion, N. Y.

104,085.—PORTABLE FENCE.—J. O. Smith, Reily, Ohio.

106,089.—WATER CLOSET RECEIVER.—William Smith, San
Francisco, Cal.

106.090.—Su<PENDED SHELF.—J.B. Stockton,Edmunton, Ky.

106,091.—APPARATUS FOR THE TREATMENT OF FRACTURE
OF THE LOWER JAW.-~John Stowe, Lawrence, Mass.

105,092.—NEEDLE FOR SEWING MACHINE.—Edwin Strain,
Newton, Mass.

106,093.—Cocx.—T. H. Thayer, New Haven, Conn.

106,094.—SP1TTOON.—W. H. Topham, New York city.

106,095.—ST0CK BARN.—John Tyler, New Carlisle, Ohio.

106,096.—LUBRICATING JOURNALS FoRk RAILWAY AXLE

~ Boxgs.—Ernest Von Jeinsen, Omaha, Nebraska. .

10%95)7.—PANELING MacHINE.—D. F. Walker, Minneapolis,

mnu.

108,098.—DBVICE FOR MOTSTENING AND CLOSING ENVEL-
orEs.—R. W. Walker, Washington, D. C.

106ﬁ039.BTADJUSTABI,E Gage.—T. E. Warren, Shelburne
fallg, Mass.

106,100.—BuNG.—Albin Warth, Stapleton, N. Y.

106,101.—MACHINE FOR CUTTING TEXTILE AND OTHER MA-

« TERIAL.—Albin Warth, Stapleton, N. Y.
106,102.—CroTHES RACK.—C. H. Wolcott, Jamestown, N. Y.
106,103.—METER.—George Sewell, Brooklyn, N. Y.

REISSUES.
4,084—PrINTING PRESS.—R. Hoe & Co., New York city, as-
signees of Stephen D. Tucker.—Patent No. 43,350, dated June 28,1864,

© 1870 SCIENTIFIC AMERICAN, INC.

[Avcusr 13, 1870.

4,085. — Division A. — WATER SuPPLY REGULATOR FOR
Warer Works.—Birdsill Holly, Lockport, N. Y.—Patent No, 87413.
dated March 2, 1869. :

4.086.—Division B—WATKR SUPPLY REGULATOR ¥oR WATER

;‘Vigégs.-—mrdsill Holly, Lockport, N. Y.—Patent No.8%7,413, dated March

4,087.—Division C.—WATER SUPPLY REGULATOR FOR WATER
Wm@xs.—Birdsill Holly, Lockport, N, Y.—Patent No. 87,413, dated March

2, 1869.
4,088.—MODE oF FASTENING SKATES.—Nathaniel Ladd,
Brooklyn, N. Y., assignee, by mesne assignments. of the administrators
gq[ tllgg‘)estate of Edward Behr, deceased.—Patent No. 23,344, dated March

Jy iba

4,08).—HARVESTER RAKE.—Amos Rank, Salem, Ohio.—Pat-
ent No. 96,353, dated November 2, 1869,
4,090.—PAPER CUTTING MACHINE.—G. H. Sanborn, New

York City, assignee of T. C. Robi —Ps3 . 97,1 N
Der 93, 1506, g inson atent No. 97,120, dated Novem

4,091.—GRAIN Durrrn.—J. II. Thomas, P. P. Mast, and C. O.

Gardiner (assiznees to J. 1. Thomas and P. P. Mast), $pringfield, Ohio.
Patent No. 93 369, dated August 3, 1869. ), Springhield,

DESIGNS.
4,267.—TypPE.—Richard Smith, Philadelphia, Pa., assignor to
Mackellar, Smiths & Jordan.
4,268.—BRACKET.—J. H. Bellamy, Charlestown, Mass.
4,269.—ARrM CHAIR.—W. E. Cameron, Taunton, Mass.
4,270, 4,271.—EN1TTRD FABRIC.—Martin Landenberger, Phil-
adelphia, Pa. Two Patents.
4272 —SHAwL FaBric.—Martin Landenberger, Philadelphia,

Pa.

4,273 —FLOWER Por.—James Leak, Geddes, N. Y., assignor
to himself, 'T'. G. White, and William Holmes.

4,274 —REFRIGERATOR AND WATER COOLER.—C. C. Savery,
Philadelphia, Pa.

EXTENSIONS.
PRINTER’S CoMPOSING STICK.—O. F. Grover, Middletown,
Conn.—Letters Patent No. 15,358, dated July 15, 1856.
MACHINERY FOR CLEANING ToP-FLATS OF CARDING 1ENGINES.

—IHorace Woodman, Saco, Maine.—Letters Patent No. 15,313, dated July
8, 1856 ; reissue No. 2,202, dated March 13, 18366. 0813, Tuly

Inventions Patented in England by Americans,

[Compiledirom the * Journal of the Commissioners of Patents.”]

PROVISIONAT: PROTECTION FOR SI¥. MONTHS.

1,042. —MTLLSTONE DRESS.--John Fairclough, St. Joseph, Mo.
1870.

18%6722.—}{AR1\[0NIUMS, ETC.—G. W. Scribner, Chatham, Canada. June 21,

1,7271.—~MACHINERY FOR BINDING, WRAPPING, AND FORMING CIGARS.—
S.Schofield, Providence, R. 1. June 16, 1870.

1,767.—SLASHER SIZING MACHINE.—D. Hussey, Lowell, and F. A. Leigh
Boston,Mass. June 21, 1870.
,183.—PROCESS FOR OBTAINING GLYCERIN FROM SOAP-MAKERS' LYES.—
B. T. Babbitt, New York city. June 22, 1870. )
1,i86.—PACKING CASES.—J.McCree, Toronto Canada. June 23, 1870,

GREAT VALUE

OoFr

P q ET :A_. 5 \ ﬂAi? E ;
ROBABLY no investment of a small sum of money
brings a greater return than the expense incurred in obtaining
a patent, even when theinventionis but a small one, Larger in-
ventions are found to pay correspondingly well. "The names of
Blanchard, Morse, Bigclow, Colt, Ericsson, Iowe, McCormick,
Hoe, and others, who have amassed immense fortunes from their
inventions, are well known. And there are hundreds of others
who have realized large sums—trom fifty to onc hundred thou-
sand dollars—and a multitude who have made sinaller sums,rang-
ing from twenty-five thousand to fifty thousand dollars, fronu
their patents. ‘The first thing requisite for an inventor to know
is,if his invention is patentable. FThe best way to obtain thisin-
formation,is either to.prepare & sketeh and deseription of the
invention, or construct a model, and send to a reliable and ex-
perienctd patent solicitor, andask advice.

In this connection inventors are informed that

MUNN & CO.,

Publishers of the

Soientitic  Damerican,

37 Parlk” Row, New York,

Have been engaged in the business of Soliciting Patents for nearly twenty-
flve years, and have the most cxtensive facilitics for transacting such busi-
ness,of any concernin the world. M. & Co.have examined and reported
more than

April &

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

25,000 APPLICATIONS

For Patents during the lagt quarter of a century.

I‘For the past ten years, t,hq s filed in the Patent Oflice by them, are
about o THIRD of the entire number of applications filed. Their cprPs
ofspeciiication writers and counselors arc made up frour the ranks ot the
Patent Gtlice, and are men capable of rendering the Dbest service to thein-
ventor, from the experience practically obtained while examiuers in the
Patent Office

MUNN & CO.

Offer their services in preparing

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

They also prosecute
ﬁEJECTED f:PPLI'CATIONs,‘

Which have been improperly prepared by the inventor or incompetent at-
torneys. Good inventions are otten rejec cd for no other reason than that
the cases were not properly presented to the Patent Oftice. .
Inventors should bear in mind that Patents are often worth more in for-
eign couutrics than in the United States, and the reduced prices for which
they are now obtained in England, nee,and in other countries, ren.
der it within the g of most persons to patent their inventions abroad.

For instructions concerniny
FOREIGN PPATENTS, .
REISSUES,
INTERFERENCES,

IIINTS ON SELLING PATENTS,
RULES AND PROCEEDINGS AT TIHHE UNITED STATES
PATENT OFFICE,
TIIE PATENT LAWS, FEES, ETC., SEE

« EFHINTS TO INVENTORS,”?

by mail on application. Advice free.
1 communicutions o

Which issent fr
fidential, Addre

MUNN & CO.,

PUBLISHERS

SCIENTIFIC AMERICAN,

37 Pavic Row, New York,
'

Office in Washington, corner of 1 and Seventh strects,

Everything ec
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ILLER’S FALLS CO. Manufacture Bar-
Bber’s Bit Brace, No. 87 Beekman st., New York.

5 Agents wanted to sell the beautiful
[} Photograph Marriage Certificates. For partic-
ulars, send stamp to Crider & Bros.,Publishers,York, Pa.

‘. ‘7A,NTED — An Experienced Practical

Smelter to go to Northern Mexico. One who is
competent to plan, superintend, and erect an English
Roeverberatory Furnace, in all its details. An unmarried
man prel‘erred. Address Box 3,123, New York Poatoflice.

0 WORKERS IN METALS.—

For a new chemieal mode of perfectly re-sharpen-
ing dull files, WITHOUT APILICATION OF ACIDS,
address, with stamp, A. SCHETLER,

14 Barclay st., New York.

BUSINESS FOR SALE.—

All the Machinery, Special Tools,patterns,etc.,etc.,
formaking universal hollow augers & solid steel hollow
Augers. A good chance to make money. Will exchange
for real estate. Address A. F. Cushman, Hartford,Conn.

1 ENSSELAER POLYTECHNIC INSTI-
ANV TUTE, Troy, N. Y.—Full Courges of Instruction in
Civil, Mining, and Mechanical Engineering, Chemistry,
and Natural Scierce. Appropriate Degrees conferred.
Re-opens Sept.14. For the Annual Register, giving full
information, address Prof. CHAS. DR@WNE, Director.

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 more easily cleansed,
than any dasher Churn inthe market. ALL THIS HAS
BEEN PROVED by competition with other Churns, and
any Farmer or Dairyman can be convinced by an exami-
nation. The costissmall.

AGENTS WANTED EVERYWHERE.

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

REAT REDUCTION IN THE PRICE

of all kinds of Lathe Chucks by the Manufacturer.
Address A. F. CU

Hartford, Conn.

Bloomington Nursery.
600 Acres. 19th Year. 10 Greenhouses,

Fruit & Ornamental Trees, Nursery Stock,Evergreens,
Root gratts, Hedge Phnts, Tulips. Hyacinths, Crocus,
Lilies, Colored Fruit and Flower Plates. All at Whole-
sale and Retail. Send 10c for Catalogues. ¢

F. K. PH@ENI1X, Bloomington, Il

Proposals.

OFFICE DEPOT QUARTERMASTER’I }
Jeﬂ'egsonvillg, Ind., J_uly 15, 18%0.
EALED PROPOSALS, in duplicate,will be
received at this officc until 12 m,, the 30th day of
August.1870, for the manufacture ot two thousand (2,000)
Common Tents, and one thousand (1,000) Wall Tents and
Flies, more or less, without poles or pins, from material
(except sewing twine) to be furnished by the United
States and delivered to the contractorat the Depot of
Jefl'ersonville, Indiana. R
The Tents, when completed, will be delivered at the
same place for inspection.
Theright to reject any or ail bids, if regarded as disad-
vantageous, is reserved by the Government.
Bidders are invited to be present at the opening.
Proposals must be addressed to the undersigned, and
%Et%nql;ly indorsed, * Proposals for the Manufacture of
nts.

For specifications, conditions,and further information
apply at either of the Quartermaster’s Offices at Chicago,
IlL; St. Louis, Mo.; New York; Philadelphia, Pa.; Louis-
ville, Ky.; Jeffersonville, Ind.; or Washington,D. C.

By order of Quartermaster ¢encral.

C. H. HOYT,
Captain and A, Q. M. U. S. Army,
Depot Quartermaster.

B ASON’S PAT'T FRICTION CLUTCHES
'k are Manufactured by Volnev W.Mason & Co., Prov
idenge, R. I Agents, 1. BROOKS & GO, 138 Ave D) Now
York - TAPLIN RICE & CO. Akron, Ohio 16 tfeow

REAT IMPROVEMENT IN CRUSHING

and Grinding. To Miners, Ironmasters, Manufac-
turing Chemists,Superphosphate Makers,Bone Grinders,
Dyewood Workers.etc ,etc.—E. P, BAUGH’S Patent Sec?
tional Crushing and Grinding Mills,for reducing to pow-
der rocks, ores, slag, bones, logwoods, and all_ kinds of
mineral guano, and other tough and hard substances.
For illustrated circular address BAUGH & SONS

0 S.Delawareave., Philadelphia.

T0O0 PATENTEES.
The St. Cloud Hotel,

Corner 9th and F sts., Washington, D. C.,
Opposite Patent Ofliceand Masonic Temple,and

One Block from
GENERAL POSTOFFICE DEPARTMENT.

The F street cars, communicating with the Capitol,
Executive Mansion, Treasury, War, and Navy Depart-
ments, and the B. and O. R, R. De[}‘oi. pass the'door.

MRS. E. A. POLLAKD, Proprietress.

Workers in Metals.

NEW ILLUSTRATED CATALOGUE
and Price List of Lathes, Planes, Hand Tools of
deseription, sent free to any addiress by A. J.WIL-
INSON & CO.,?2 Washington st., Boston. tfa

ever
WIL

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

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

PLATINUM.E2 000

Page’s Auxiliary Jauw,

_For common Monkey Wrench. Also, other Fine
¥ a:hinists’ Tools. .
J.M . STORRS & CO., 252 Broadway, New York.

HE 23D ANNUAL EXHIBITION OF

AMERICAN MANUFACTURE: and the MECHAN-
IC ARTS.under the Sunecrintendence of the MARYLAND
INSTITUTE, will be opened in its spacious Hall, in Bal-
timore, Sept. 26,1870, and continue four weeks. The
Hall will be ready for the reception of zoods Sept.19.
Nomedals or premiums will be awarded. but the Com-
mittee on Inventions have discretionary power tore-
port on articles of merit and utility. For particulars,ad-
dress JOSEPH GIBSON, Actuary.

JAMES YOUNG, Ch, Com.

NOTICE

RELATING TO ARTIFICIAL LIMBS.
WAR DEPARTMENT, SURGEON GENERAL’S OFFICE, }
‘Washington, 15th July, 187C.

Congress having provided by Acts approved June 17
June 30, and July 11, 1870, for the reissue every five years
of Artificial Limnbs, or the value tliereof in money, to o f
ficers,soldiers, seamen, and marines,who have lost 1imbs
in the service of the United States,the following instruc-
trions are published for the benefit qt’ those interested :

Applications should be made direct to the Surgeon
General, from whose office the necessary blanks will be
furnished on request.

Upon applications for limbs in® kind, erders will be
given by the Surgeon General, upon any manufacturer
seiected, who shall first have filed a bond in the sum of
Five Thousand Dollars, with two sureties, to furnish
good and satisfactory limbs, without extra charge to the
soldier,and make good all defects of material or work-
manship without additional charge, subjectin all cases
to the inspection of such personsas the Surgeon General
may designate.

Blank forms of bonds will be furnished by this Office.

Transportationtoand from the place of fitting the limb
will also be furnished upon a written request addressed
to the Surgeon General.

Applications for commutation will be certified by the
Surgeon General, and transmitted to the Commissioner
of Pensions for payment, through the local pension
agents.

As full instructions will be torwarded from this Office,
withthe blank form of application, the expense of em-
ploving an Attorney or Agent will be in no case neces-
sary. J. K. BARNES,

Surgeon General U. S. Army.

IFLES, SHOT GUNS, REVOLVERSetc.,

at reduced prices, warranted and sent by express,

C 0.D., to be examined before paid for. Liberal terms to

the Trade, Agents,or Clubs. Write for a price catalovue.

Address GREAT WESTERN GUN WORKS, 179 Smith
field st., Pittsburgh, Pa.

N. B.—Army Guns, Revolvers,etc., bough“or.traded for.

psts. ENOCH MORGAN'S SONS' 1809.
SAPOLIO,

For General

Household Purposes

IS BETTER AND CHEAPER THAN SOAP,

DESIGNS AND PLANS

FOR THE

New City Hall.

San Francisco, Cal.
FFICE BOARD OF CITY HALL

Comm issioners,Southeast corner of Sacramento and
Montgomery sts., San Francisco, June 22, 18%0.

The Board of City Hall Commissioners hereby give
notice that they will be prepared to receive at their of-
fice, on or before the 1sT DAY OF NOVEMBER NEXT,
designsand plans forthe new CityHall of San Francisco.

The Commissioners,in order to obtain the very best
design and plan, invite the fullest competition among
architects, and to this end have resolved to offer the fol-
lowing premiums:
1st—For the design and plan selected and adopted..$2,500
2d—For the second best design and plan.. .. 2,000
8d—For the third best design and plan. .. 1,500
4th—For the fourth best design and plan. vees 1,000
5th—For the fifth best design and plan............... 500

The premiums payable in City Hall warrants, equiva-
lent to Gold Coin.

As a guide to architects, in the preparation of the de-
signs and plans, the Commissioners have prepared a
pamphlet containing full instructions and suggestions,
as well as the terms and conditions upon which the pre-
miums will be awarded.

Pamphlets, containing instructions to Architects, can
be had at Wells, Fargo & Co.’s, 84 Broadway, New York.

Any design or plan in which the requirements of the
Board, as set forth in the printed instructions, have not
been reasonably complied with, will be rejected from
the competition.

P. H. CANAVAN, Chairman,
JOS. G. EASTLAND,
CHAS. E. MCLANE,

City Hall Commissioners, San Francisco, Cal.

OOD-WORKING MACHINERY GEN-
erally. Specialties,Woodworth Planers and Rich-
ardson’s Patent mproved Tenon Machines. Nos.24 and
26 Centz‘eaé coxt';{lerd{hzio% st.,YW?{rcester, Mass. Ware-
m ‘ourtlandt st., New York,
rooms WITHERBY RUGG. & RICHARDSON.

RIDER’S

AUTOMATICCUT-OFF

Vertical Engines,

MANUFACTURED BY THE

Albany st. Iron Works,

New York.

These Enginesare simple,
compact, and durable, and
and in point ofeconomy of
juel and spaceare ex celled
by none, and are cheaper
than any other firsic
i:{u};,-oﬂ' ngines in themar-

et,
Descriptive Pamphlets &
Price lists maijled free on

=3 application to the proprie.

J&/ Handren & Ripley,

CORNER
Albany & Washington sts.,
New York.

INVENTORS

Given assistance. Patent Rights negotiated. Inclose
stamp for Circular. GERNER & TYLER,
Mechanjcal Engineers,258 Broadway,N.Y. P.O. Box 4544

STEAMHAMMERS, STEAMENGINES
GAS MACHINERY, SUGAR MACHINERY

MERRICK & SONS,

PHILADELPHIA, PA. »

IMPORTANT

O MACHINISTS.—The Best Metal for all

Machine Uses is the MARTIN STEEL, made b
Tur NEw JERSEY STEEL AND IRON Co., [renton,N.
This stecl is made by an entirely different process from
any other, and is tougher than wroughtiron. It can be
turned without annealing, being entirely free from hard
gpots. Everyone who uses it pronounces it just what
they have long 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 further information,or a sample,stating use to which
it is to be applied.

1) OBERT MecCALVEY, Manufacturer of
\, HOISTING MACHINES AND DUMB WAITERS.
602 Cherry st., Philadelphia, Pa.

THE BODINE
Jonval Turbine

WATER WHEEL

‘Warranted to exceed an;
Iron wheel by 5 per cenf.
» This wheel was tested at
‘1 Lowell, in 1869, by Mr. H.
F. Mills, C.E., and his re-
port of the test is now
ready. Abpply to

G. L. LAFLIN,
Treasurer,
‘Westfield, Mass.,

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

Small Engine Lathes,

And every description Ef sglall Lgt{ws,;wlth F&)olt;ylvvlotion.
Also, B Finishi athes and Tools, made
50 m%?XEg‘lERnl\g/lACHINE ‘WORKS, Exeter.N.H.

T C P YTEA$290.FOR 1STCLASS 7 0CT
U, S EIAND Co.N R LTy i)

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
iron. Office

98

Liberty st., New York.
‘Works at W)(’)rcesner. Mass. 5. N. HARTWELL,Gn’l Ag’t

INEGAR.—How Made from Cider, Wine
Molagses, or Sorghnm in 10 hours, without using
drugs. Kor circulars, address LS <,
Vinegar Maker. Cromwell Coun,

Andrews’ Patents.

Noiseless, Friction Grooved, Portable,
Warehouse Hoisters. .
Friction or Geared Mining & Quarry Hoisters.
Smoke-Burning Safety Boilers.,
Oscillating Engines, Double and Single, half to
100-Horse power,
Centrifugal Pumps, 100 to 100,000 Gallons
er Minute, Best Pumps in the World, pass
ad, Saud, Gravel, Coal, Grain, etc., with=
our injury. .
All Light, p‘lmlﬂe, Durable, and Economical.
send for Circulurs,
WM. D. ANDREWS, ANDREWS & BRO.,
414 Water street. New York.

URERK’S WATCHMAN'S TIME DE-
TECTOR. — Important for all large Corporations

and Manufacturing concerns — capable of controlling
with the utmost accuracy the motion of a watchman or
atrolman, as the same reaches ditferent stations of hig

and

eat. Send for a Circular, .BE R
) . 0. Box 1,057, Boston, Mags.
N. B.--This detector is covered by two U, S. patents.

Parties using or gelling these instruments without autho-
rity from me will be deait with according to law.

VI‘HE Union Iron Mills, Pittsburgh, Pa. Ths
. attention of Engineers and Architects is called to
our improved Wrouzht-iron Beawms and Girders (patent-
ed), in which the compound welds betweeun the stem and
flanges, which have proved so objectionable in the old
mode of manufacturing, are entirely avoided, we are
grepared to furnish all sizes at_terms as favorable as can

e obtained elsewhere, For dercriptive lithograph ad-
dresetbe Union Iren Mills. Pittsburgh. Ps.

UDSON RIVER INSTITUTE AND CLA-
VERACK COLLEGE.—A 1st-class Boardjng School
for both sexes. College course for ladies, and academic
course for ladies and gentlemen. Nine d%partments,
Term opens Sept. 5, Rev. ALONZO FLACK, A M.
N President, Claverack, Col, Co., N. Y,

YHE WOODWARD STEAM-PUMP MAN

. UFACTURING COMPANY, Manufasturers of the
Woodward Pat, Improved Safety Steam Pump and Fire
Engine, Steam ,Water,and Gas Fittings of all kinds. Also,
Dealers in Wrought-iron Pipe, Boiler Tubes,ete. Hotels,
Churches,Factories,& Public ]’}uildings.Heated by Steam,
Low Pressure. Woodward Building, 7 and 78 Center st.,
cor. of Worth st, (formerly of 17 Beekman <t} N.Y. All
parties are hereby cautioned against infringing the Pat.,
Zight of the above Pum® & . M. WOODWARD, Pres't

- J. P. GROSVENOR’S
. PATENT ADJUSTABLE
Circular Saw Benches,

PATENT IMPROVED

VARIETY MOLDING MACHINES,

And Wo od-workin; Machineris: in general, manufactory
at LowelLM ass., sal esroom 91 Liberty st.,N’e w York city.

1832, SCHENCK’S PATENT 1870,
Woodworth Planers.

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

})ATENT BANDSAW MACHINES of the
R

most improyeq kinds, of varjous sizes, by FIRST &
YIBIL, 452-456 Tenth ave., New York. ice $250,
?275, $350. At present (March 28), there are in operation,
n this city alone, 76 of our Machines.
=&~ Send for Circular.

IES FOR CUTTING BRASS MARKING
Plates, Good Shaped Letters, Sharp Cutting Edges,
on best cast steel, Hardened and Tempered Heads an
Faces,and warranted the best. Samplessent.
ROBERT ROGERS, 26 Spruce st , New York.

'NMHE BEST PUNCHING PRESSES ARE

made by the Inventor and Patentee of the famous
Eccentric Adjustment. Infringements upen ss'}lci I:atent

will be severely dealt with.,
Key-Check Outfit. 37~ Circulars Free.

N
MUNL STATFFORD M’F’G CO.,66 Fulton st.,N.Y.

PORTABLE Steam TATIONARY
p

Dy

Middlnﬁown. Conn,

Easily made with our Stencil and

Engine & Boiler, com-I Steam Engine, without
| Boiler :

lete:

4-Horse Power....... $ 550| 4-Horse Power

[ * .. 6700 60 o

g u “ 78| 8 ¢ “«
o 1000 15« -
15 b o« 1,100 G e, . 5
0 ¢ el . .. 1,500f 0~ Send for lllustrated
%« o, 1,600!circular.

For Sale by H. B. BIGELOW & CO.,

New Haven,
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VYOODBURY’S PATENT .
Planfmg and Matching

and Molding Machines,Gray & Wood’s Planers,Self-oiling
Saw Arbors, and other wood working machinery.

S. A. WOODS, {91 Liheyrty street, N, Y.;
8end for Circulars, 67 Sudbury street, Boston

ATER-FLAME LIME KILN—
BEST IN THE WORLD. Rights forsale.
C. D. PAGE, Rochester, N. ¥,

Vl‘HE MERRIMAN PATENT BOLT CUT-
TERS—Unrivaled by any. Cuts V, half-V, sgnare,
orround threads, on any size bolt, at one cut, with re-
volving dies that arc instzmtl%l adjusted to the stightest
variation, and opened to relcase the bolt when cut
The dies are changeable without turning a nut or screw.
Send for illustrated circular. BROWN & BARNES,
Fair Haven (near New Haven), Conn.

ATHE CHUCKS--HORTON’S PATENT
—from 4 tc 36 inches. Also for cer wheels. Address
K. HORTON & SON Windsor Locks Conn,

ORT'ABLE STEAM ENGINES, COMBIN-

ing the maximum of efficiency, durabiiity and econ-
omy, with the minimnum of weight and vrice, They are
widely and favorably known; more than '¢50 being in
use. All warranted satisfactory crno sale. LDescriptive
circulars sent on application, Address

J. O, HOADURY & CO  Lawrence Masg,
46 Cortlandt st., New York.

HINGLE AND HEADING MACHINE—

Law’s Patent with Trevor & Co.’s Improvements
The Simplest and Best in use. _Also, Shing{)e, Heading,
and Stave J oiuters,E%u alizers,Heading ‘Turners, Planers
etc. Address REVOR & CO., Lockport, N. Y.

Independent Steam

BOILER SUPPLY
oR

Feed Pump.
RELIABLE FOR HOT

COLD WATER

Cireulars sent free.  COPE & CO.,
No. 118 Kast 2d si., Cincinnati, Ohlo

OR

I

Rider Governor Cutoff Engnes
Horizontal, Vertical, and Inclined,

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

THE GREATEST attainable economy and perfect regu
lation, by the most simple and durable mechanism.
large number now in operation. Pamphlets and Price
List on application.

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

ARIES’ PIPE THUMB.
Excellent for screwing up
pipes,etc.,with common wrenches;
nothing done to the wrench ; one
suitablefor varioussizes. One sent
by mail, postpaid, for 75¢.; two for
?5; 1doz., by Express, C.0.D.,
$4'50; fair discount to the trade.
Address R. FARIES,
Decatur, Ill.

¢¢ (N EAR'S VARIETY MOLDING MA.-
CHINE,—A. 8, & J. Gear & Co., Manu-
facturers ; also dealers in all kinds of Wood and Iron
Working ‘Machinery, Belting, ate. Address,
56 SUDBURY ST., BOSTON, MASS.

ECOUNT'SPATENT
HOLLOW LATHE DOGS
AND CLAMPS.—A set of8 Dogs
from ¥ to X.in,, inclusive, §8. A
set of 12 from 3 to 4-in., $1730.
Five sizes Machinists’ Clamps,
from 2 to 6-in., inclusive, $11.
Send for Circular.
C. W. LECOUNT.
Bouth Norwalk,
Conn.

Boiler Tube Clea.nr.
HE BEST AND MOST DURABLE, and

Sold at a Low Price. The only Scraper which never
clogs, but cleans the foulest tubes thoroughly.
A.H. & M. MORSE, Franklin, Mass.

H T TN oo

FOR. Family Use—simple, cheap, reliable,
. Knitg everf;thin . AGENTS WANTED. Ciyculay

and sam cking FREE. Address HINKLEY KNI'T.
TING E CO., Bath, Me,, or 176 Bmaldwa:fN."ﬁ

—THE AMERICAN BUILDER—One
» of the most valuable monthly publicatinns ot
the day. Send $3 for the BUILDER, anyd gec in addition
the splendid premium of Ritchie’s Irving.a_fine steel
engraving, size 24x32. CHAS. D. LAKEY, Publisher
181 and 153 Monroe st., Chicago.

Hay and Cotton Press Works.

Established

i

DEDERIOK'S HAY AND COTTON PRESSES:
P. K. DEDERICK & CO.,
PATENTEES AND SOLE MANUFACTURERS.

Dedericl’s Patent Progressive Lever Pr: -
ing at least two-thirds o% the hay, straw, gscsfsb:ll'gdb Z;L
the country, and are familiarly known everywhere as the
best Presses. 34 different sizes of Horse, Hand and
Power Presses,for baling hay, straw, cotton, hemp, hops,
cloth, hides, moss, husks, broom corn, &c. Send for
Tlustrated Ca.tglogue, giving Sizes, Prices, and much
other information useful to the farmer, planter, packer
and shipper. Do not wait until Machines are wanted,
t]lnlen orde:hlp h?ste;fbut post yourself in season. We,
charge nothing for information. State t 1
tion facilities, market, &c. Annms,your ransportas

P. K. DEDERICK & CO., Albany, N. Y
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Advertisements.

ts will be ad: 1 on this page at the rate of
$1°00 per line. Engravingsmay head advertisements at
the same rate per line, by measurement as the letier-
v7'€ss.

WHY WALTHAM WATCHES

Are the Best and the Cheapest.

ddvertis

Because, being made of the best materials,
and every partbeing finished in the most perfect
manner, they will run with great precision,
and will not step or run irregular, as is the
case with other Watches.

‘We desire to increase the sale ot these reliable time-
Fivccs, andhavereduced the prices much lower than

ormerly.

gilver Hunting Watches $18

Giold Hunting Watches (18 carat cases) . $80

(Gold ITunting Watches (Ladies’ size) $70
Every Watch warranted by Special Certificate.

We send single Watches to any place by express, with
the bill to collect on delivery, and we give the purchas' r
he privilege of opening the package .and ex:pmning
ne Watceh before puying, and if, after it is taken an
paid for,it should not prove satistactory, we will ex-
change it or

> 4
Refund the Money.

Wo have sent thousands of these Watches by express,
and to ¢v section of the country, and by our i:.prov-
ed method of packing they will go safely to any distance.
Poersonsliving in the distant States and Territories can
save from 50 to 100 per ¢ent by buying from us.

Do not order a Watchuntil you have sent for
our Descriptive Price List.

Write for it as follows:

Messrs. Howard & Co.,
No. 185 Broadway, New York.

Please send me your Tlustrated Price List of Waltharn
Walches, (s per advertisement in The Scientific Amerw:an.

(Sign name and address in full.)

Any one who will write to us as abave willreceive the
Price List by veturn mail. It deseribes the difterent
kinds, gives weight and quality of the cases, with prices
of ¢ach, and muel information which will be found use-
ful whether you desire to purchase a Watch or not. It
also explaing our plan of sending them by express to
any place without any risk whatever to the purchaser.

Do not order a Watch until you have sent for a Price

Address,

HOWARD & CO.,

785 Rroadway, New York,
ORCESTER, LAIBLE & STANDISH,
Detroit, Mich., Proprictors of the Detroit Waite
T.cad Works, and Manufacturers of Leads, Zines, Putt’y",
and Colors,are sole Agentsand Grinders for pure BAR'T-
LETT LEAD, for the United States. Wesolicit orders
trom the Trade.

TP;E WA.I:CHESIVSA VE BY TH’EA
NEYW YPRE YW, TFIE £P
axs s REST § £5 EAPEST.

Factu, y, Springlield, Mass.

Ask 1o SEE Turm.

CUIUS Cues, ol as, wWodids, Aid all disortrs o the
Skin. Recommended by Physicians. Sold by all Drag-
gists at 25c. JOIIN I'. HENRY, Sole Proprietor, 8 Coi-
lege Place, New York.

PATENTEES

ho have failed in their efforts to dispose
of their rights are invited to consult us, either
personally or b{ mail,free of charge. Many valuable in-
ventions are lying dormant, for want of proper manage-
ment, that might realize a fortune for their owners, if
Placcd in the hands of competent agents,and brought to
he attention of capitalists. We accept only those show-
ing decided merit, as no others can be negotiated. A
candid opinion can therefore be reliea upoa.
siyns dependent upon success. inclose stamp for full
information.
References on application. E. E. ROBERTS & CO.,
Consulting Engineers, 15 Wall st., New York.

HE Advantages gained

_ to business men by cutting
their own Stencils by the use of
Metealf’s Stencil Dies, are thus at-
tested to by Porter Blanchard’s
Sons, the well-known churn man-
ufacturers, of Concord, N. H.:
L. 8. METCAL¥, Dea~ Sir,—

The two sets of Sten~il Dies
which we purchased of you give us
entire satisfaction. We use them
a great deal,and consider them in-
dispensable in our business. An
enterp:isinz merchant or manufac-
turer will be surorised, after us-
ing them, to iind how materially
they will extend his advertising
and his trade. All live men will
buy them. Yours Truly,
PORTER BLANCHARD’S SONS.

Stencils are needed very much
more extensively than they are
used. With Metcalf’s Dies they can be produced by any

¢rson, in any quantity.almost withont cost. For circu-
ars, giving particunlars, address = L. §. METCALF,

101 Union st., Boston, Mass.

Chicago Branch:—A. C. Kellogg & Co.,9 W.Van Bu-

ren st. San Francisco :—H. J. Burns.

ATENT RIGHTS, MARBLE QUARRIES,
. and genuine Mireral Properties, sold on commis-
sion. Capital procured for Manufacturing Companies
in actual operation. Address—
C. H. PHELPS & Co., Financial Agents,
98 Broadway, head of Wall Street, N. Y.

REFERENCES :(—Williams, Black & Co., Cotton Factors
and Commission Merchants, 126 Pearl St., N. YV.; H. B.
Plant. Pres’t So. Ex. Co., Augusta, Ga.; Col. N. P. Pond,
Brockport,N.Y.; B. W. Wrenn, G’enl. 'Pass. and Ticket
Agt., Atlanta, Ga.; Hon. D. D. S.Brown, proprietor
Duaily Democrat, Rochester, N. Y.

A GOOD WORD FROM A CUSTOMER.

F. Giesbrenner of Newark,N.J.,being sworn, deposes
and says that C. H. Phelps & Co., did on the23d of July,
sell his “PATENT IMPROVEMENT IN MANUFACTURING
MACHINERY” to J.C. Thurston, of Erie county, N. Y.,
for $6,500 ; thathe had&)reviously placed said patentin
two other agent’s hands for sale, who had accomplished
nothing ; that C. H. Phelps & Co., are the most efficient,
prompt, and satisfactory brokers to transact business
through, he has ever emploved.

Subscribed and sworn to before me this 25th July 1870.

G.T. DEMAREST, 229 Broadway, N. Y.
(Signed,) FERDINAND GIESBRENNER.

Commis--

One Million Acres of Choice ITowa Lands

FOR ?IALE AT $3 PER ACRE, and upward, for cash, or on credit, by the Iowa Rail-
ToQ

Land Co.

Railroads already built through the Lands, and on all sides of them. Great inducements

to settlers. “Send for our free Pamphlet. It gives prices, terms, location ; tells who should come West, what they
should biing, whatit will cost; glves&)lans and elevations of 18 different styles of ready-made houses, which the

Company furnish at from $250 to $4,00

readyv to sct up. Maps sent if desired. Address .
W. W. WALKER, Vice President, Cedar Rapids, Iowa.

ARREN’S NEW GRADUATING TUR-
BINE.—If you would be convinced that almost
perfection in_ Water Wheels has heen reached, send for
circular of 1870. WARREN, Agent,
Boston, Mass. -

- N o . "
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.
#™ Tlustrated Circular sent on application.

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.

.3.—See article on ** NICKEL PLATING ” in Scien-
tific American, for July 23, 1870, page 50.

$2,000 a year & Expen-
s¢8 to agents to sell the celebrated WILSON SEWING
MACHINES, The best maciine in the worl . Stitch alike
on both sides. ONE MACHINE WIiHOUT MONEY. For
further particulars, address
THE WILSON SKEWING MACHINE CO.,
Cleveland, Ohio, Boston, Mass., or St. Louis, Mo.

American Saw Co., Manufacturers of

And Perforated rcular, Long, and Hand Saws. Also
Solid Saws of all kinds. No 1, Ferry st.,cor.Gold st.,.New
York. Branch Office for Pacifi.c coast, No.606 Front st.,
San Francisco, Cal.

ERICSSON’S
Caloric Engine.

SAFE, ECONOMICAL, DURABLE. USES
NO WATER. REQUIRES NO
ENGINEER.

Having made arrangements{ 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-
nomical engine ever offered to the public.

DELAMATER IRON WORKS,
Foot of West 13th st., New York.
Branch Office:—JAS. A. ROBINSON, 130 Broadway.

NEW JERSEY SEVEN PER CENT
TOWN BONDS

AUTHORIZED BY ACT OF LEGISLATURE

and the issue restricted to one tenth the assessed valua-
ion of the real est-te of the followinrg towns:

NEW PROVIDENCE, UNION COUNTY,
BEDMINSTER, SOMERSET COUNRY,
BERNARD, SOMERSET COUNTY,

In $100s, $500, and $1,000, and having from 15 to 23 years
to run, at 85 and interest.
Interest payable semi-annually, January and July, at
he American Exchange Bank, New York, free of tax.
Forfull particulars apply to

PARKER & LAWRENCE,

Bankers, No. 1, Wall st.

AT .
Greatly Reduced Prices

Drawing Instruments of every description, Transits,
Levels, Compasses, Chains, Tape Measures, Drawing Pa-
pers and Materials.

AMES W. QUEEN & CO.,
924 Chestout st.. Philadelphia Pa.
=™ A Manualand Catalogue sent on application.

EMP] OYMENT.
M\ A MONTH with Stencil Dies. Sam-
20 ples free. Address
St M. SPENCER. Brattleboro, Vt.
SIAW & JUSTICE'S DEAD STROKE
POWER HAMMERS,
Kor heavy or light forging and die work. Superior to

an{Iothers. Durable and simple. . 8. JUSTICH,
4 North 5th st., Philadelphia. 42 Cliff st., New York.

~OLD ROLLED

SHAFTING.

The fact that this shafting has 75 per cent greater
stren2th,afiner finish,and is truer to gage,thananyother
in use, renders it undoubtedly the most economical. We
are also the sole manufacturers of the CELEBRATED COL-
LINS PAT. CoUuPLING and furnisb Pulleys, Hangers, etc.,
of the most approved s%es. Price lists mailed on ap-
plication to JONES & LAUGHLINS,

120 Water gt., Pittsburgh, Pa.

™ Stocks ot this_shafting in store and forsale b
FULLER, DANA & FITZ, Boston, Mass. GEO. PLAC
& CO., 1% Chambers st., New York.

London.........o.eoie Lel a8 U t .
KOnH NETATL annon street

Manufacturer of

"ULTRAMARINE

And- Importer of English, irench, and German’ Colors,
2aints, and Artists’Matc jals,Bronzes. and Metals. No,
100 Chambers street, b: ween Broadway and Church st.,
New York.

Prices Reduced.

LEFFEL'S
DOUBLE

TURBINE

Best Water Wheel in
& cxistence. Send for New

Price List, adopted June
1, 1870. Also, for large
wheel book for 1870,JUST
euT. Sent free ad-
dressing the manufactu-

rers,

JAMES LEFFEL & CO.,
Springfield, Ohio,

and New Haven, Conn.

teynolds’
Turbine Water Wheels,

n The Oldest and Newest. All others
@4 ouly imitations of each other in
their strife after complications to
confuse the public. We do not boast
§ but quietly excel them all in staunch
reliable, economical power. Beau-
tiful pamphlet free. GEO L ALLCOT,
96 Liberty st.,New York.
Gearing Shafting.

"RON PLANERS, ENGINE LATHES,

Drills, and other Machinists’ Tools, ot Superior Qual-

ity, on hand and finishing. ¥orsale Low. For Descrip-
tion and Price, address NEW HAVEN MANU¥ACTUR-
ING CO.. New Haven, Conn 5 tf or

~
WIRE ROPE.
JOHN A. ROEBLING’S SONS,
Manufacnurers, l‘rentqn,N. J: . )
FOR Inclined Planes, Standing Ship Rigging,
Bridges,Ferries,Stays or Guys on Derricks & Cranes.
liller Ropes, Sash Cords of C oypcr and I[ron, Lightning
Conductors of Copper. Specialattention ¢iven to hoist-
ing rope of all kinds for Mines and Elevators. Apply for
circular, giving price and other information. Send for
amphlet on Transmission of Power bv Wire Ropes. A
arge stock constantly on hand at New York Warchouse
No. 117 Liberty st.

BAND SAWS.

JIATENT BAND SAW MACHINES, MADE

. by Perin & Co. for Log, Re-sawing, and Scroll.
Mongin& Co.’s saw Blades, in stock and made toorder
from % to 6 inches wide, 50 ft. long. Saws and Machineg
Warranted.

Also, TaperFiles, etc.

All Stﬁes of Band Saw Machines in operation at Ma-
hogany Mill,10th st., E. R.

GEORGE GUEUTAL,
Sole Agent for the 1. 3.. 339 West 4th st.. N. Y

Improved Awning.
el (WOMMUNICATIONS

J concerningh purchase o
W Rights should be addressed
i to J. B. ARMSTRONG, Ur-
pana, Ohio.

It obviates the necessity
for postsor supports at the
: front edge, provides a neat
i and effective shelter for the
{), is perfectly easy to spread out
or roll up, is simple In construction, and remarkably
tasteful in appearance. It can befully or partiallyex
tended to admit orexclude light without the aid of astep
ladder, and in a moment’s time. We consider this form
o6 fAwning as far superior to any form of canvas awning
heretofore employed, combinin% ag it does, durability,
convenience, and comeliness. On exhibition at Whit-
lock’s. Nos. 35 and 37 Park Plac

é\Tew York. See Scien-

e
tific American dated Nov. 27,1869,

UTTER

ADDRESS,
BUFFALO.N.Y.

New and 2d-Hand,.==

MACHINERY Send for circular. CHAS.PLACE
’__,&_CO"GO Vesey st., New York.

ILICATE OF SODA, IN ITS VARIOUS

forms, manufactured as a specialty, by Philadelphia
Quartz Co.. 7183 South 2d st. .Philadeiphia Pa.

ICHARDSON MERIAM & CO.,

Manufacturers of the latest improved Patent Dar
iels’ and Woodworth Planing Machines, Matching, Sast
and molding, Tenoning, Mortising, Boring, Shaping Ver-
tical and Circular Re-sawing Machines,Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma
chines, Spoke and Wood Turnlrﬁ Lathes, and various
other kinds ot Wood-working Machinery. Catalogues
and price lists sent on application. Manufactory, Wor-
cester. Mass. Warehouse, 107 Liberty st..New York. 17 1

AT. SOLID EMERY WHEELS AND OIL
STONES, for Brass and Iren Work, Saw Miiis, ana
Zdge Tools. Northampton Emery Wheel Co.Leeds Mass.

Working Models

And Experimental Machinery, Metal or Wood, made
order by, J. F. WERNEK 62 Center st.,N. ¥

EAL ENGRAVERS’ DIE LETTERS—
Seals and Presses, Steel Dies, Brass Labels, Cutting
Punches, Brass Stamps, Stencil Plates. Name I’unches,
Brands for burni' g, etc., etc., made by
ROB..RT ROGERS, % Spruce st., New York.

P. Blaisdell & Co.,

} ANUFACTURERS OF MACHINISTS’
A Tools, Improved Engwne Lathes, Planers, Borin
Mills, Gear Cutters, Hand Lathes, Traverse Drillg, an
the *“ Blaisdell” Patent Upright Drills. Jackson street,
Worcester, Mass.

9 SAFETY HOISTING
OTIS Machinery.

OTIS BROTHERS & CO.

SOLUBLE or Water (flass, Silicate of Soda,

& Potash, in its various forms & of superior quality,

Manufactured by L. & J. W. FEUCHTWANGER,
Chemists ,55 Cedar st. New York.

ACHINISTS’ TOOLS FOR SALE.—A
large variety of New and Second-hand_Tools at
VERY LOW PRICES.
119 Liberty st.,N. Y.

Railroad ave., Newark, W, J.,and

GOULD MACHINE CoO.
URDON IRON WORKS,—Manufacturers
of Pumping Engines for Water Works, High & Low
Pressure Engines, Portable Engines of all kinds, Sugar
Mills,Scre w, ever,Droe,& Hydraulic Presses,Machinery
n general. Huvbard & Whittaker,102 Front st.,Brooklyn.
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V. Carpenter, Advertising Agent. Address

= T.
hereafter, Box 718, New York city.
»
Safety

Harrison 57¢v

First-class Medal, World’s Frir, London, 1862.
And AmericanInstitute Fair, New York, 1869.

Over 1,000 Boilers in Use.

Weston's  Patent  Differential
PULLEY BLOCKS.

75,000 IN USE.

Address

HARRISON ROILER WORKS,
Philadelphia, Pa.

r JOHON A. COLEMAN, Agent,
New York, and 139 Federal st., Boston

Caution.

Doyle’s Patent Differential
PULLEY BLOCKS.

We caution all parties using “ Doyle’s ”” Pulley Blocks
against making any terms with Weston on his assertion
of infringement. “ We will protect our cusiomers in the
use of every Block we sell.’’ " The interterence between
the claim of J. J, Doyle and T. A, Weston was decided
by the Com. of Pat. in favor of Mr. Doyle on the 18th
day of Oct., 1866, and since that official decision, Mr.
Doyle has never received any notice of any other appli-
cation by Weston or of any other interference, and
hence a patent cannot nave been granted legally to he
said Weston. 7he ceicbrated Doyle Blocks have taken
premiums over Weston’s and all ‘other makcrs’ blocks
at every Fair where they have been exhibited ut the
same time. We don’t use the chilled or very hard metal
sheaves for the reason that they soon wear out the
chain, which costs $10 40 on a 4-tun block, and a new
sheave only costs $1'25. Orders solicited.

SAM’L HALL’S SON & CO.,
229 West 10th street, New York
Sole Manulacturers.

THE

Tanite FEwmery Wheel.

Does not*Glaze .Gum, Heat, or Smell. Address
THE TANITE CO.,
Stroudshurg, Monroc Co., Pa.

ROOT’S WROUGHT IRON SECTIONAL

Safety Boiler.

Composed of best Wrought Iron Tubes, tested to 500

pounds; no large sheet iron, shell or thin cast iron to

Absolutely safe, economical, durable, and ef-

Send for pamphlet. Also, Steam Engines.Steam
Pumps, etc. ROOT STEAM ENGINE CO.,

-0
110 Broadway.

SEFUL POLYTECHNIC MATERIALS.
Manganese, Fluorspar, Feldspar. Asbestos, Blood-
stone, Hydrofluoric Acid, all Mectallic Oxides, rarest
metals, glass makers’ and potters’substances,for sale by
L & J. W. FEUCHTWANGER, :Importers of Drugs,
Minerals, and Chemicals, No. 55 Cedar st., New York.

CINCINNATI

[ndustrial Exhibition

MANUFACTURERS OF
Products and Arts.

PROPOSALS FOR THE USE OF

ENGINES AND SHAFTING.

ROPOSALS WILL BE RECEIVED UN-
til August 10,1870, by the CINCINNATI INDI(TS-
TRIAL EXPOSITION COMMITTEE for two Horizontal
Steam Engines, of not less than twelve-inch bore, and
without 'umps or Heater. Also, two Lines of Shafting
one hundred and forty-six feet long, with coupling and
ost hangers. Bids will be reccived for 1 Engine and 1
ine of'shafting. The Machinery must be in operation on
or betore Sent. 20th. Full speciticationswill be furnished
on application to A. L. FRAZER, Secretary. Manufac-
turers are presented with a rere opportunity to exhibit
their Machinery. The Machine Départment willbe one
hundred aud fifty by one hundred and fifty,and the Mis-
cellaneous Degartmem one hundred and ten by two
hundred and fifty feet. Rules and regulations furnished
on application to

C. I. WILSTACH, President.
For Forge and
Mill Work. The

HEAVY CASTINGS sitonsrs %0

Steam Engine Builders & Founders, New Haven, Conn.

CAMDEN

Tool and Tube Woris,

Camden, N.J. Manuracturers ot Wrought Iron Tubé,
andall the most improved 'OOLS for Screwing, Cutting,
and Fitting Pipe Tube and Oil Well Casing. Serewing
Machines of differ ent sizes to screw and cut off from the
largest to the smallest sized Pipe or Casing. Peace’s Pat-
ent Adjustable Pipe Cutter. No. 2 cuts off from % to?2
Pipe, $900. Peace’s Pat. Screwing Stocks and Dies, No.1
Screws %, 3%, %, %, $10. No.2screws 1, 1}4,1%,2 pipe, $20.
No.3 bot% screws and cuts off, 24, 3, 3%, 4, #6*.

Facts for Builders.

LL who contemplate building or makin,

.improvements, can save time, money, and buil
more intelligently by consulting the Practical Eleva-
tions, Plans, and Details contained in Bicknell’s Village
Builder, one large quarto volume of 55 Flates, just pub-
lished, price $10, postpaid. Descriptive circulars of new
Architectural Books mailed free. A.J. BICKNELL &
CO., Publishers, Troy, N. Y., and Springtield, Ill.

POWER PLEDGED
Equal to any overshot, with

N F. BURNHAM'S

«New Turbine

Water Wheel.

Illustrated Pamphlet, for 1870, “ with
Reduced Price List,” sent free by N. F
BURNHAM,* atentee,” X’pr}{, Pat

B. WARRING’S MILITARY BOARD-
e ING SCHOOL, for Boys, Poughkeepsie ,N. Y.
Send for Circular.

Niagara Steam Pump.
CHAS. B. HARDICK,
Adams st., Brooklyp, N.Y.

INCINNATI BRASS WORKS. — Engi-
_J neers’and Steam Fitters’ Brass Work. Best Quality
at yrreryiLowLPrices. F. LUNKEIE}I]@I}.\{JER, Prupz,

THE SCIENTIFIC AMERICAN is printed
with Ink furnished by CHAS. ENEU JOHNSON &:
CO., Tenth and Lombard sts., Phil’a. ;59 Gold cor. Ann
8t., New York






